Claims

1. A composition comprising

i)

a compound selected from the group consisting of: gf anti-PD-
1 antibody, an anti-CTLA4 antibody and a fusion
comprising first and second peptide portions wiferein said first
peptide portion consists of an amino acid seduence selected
from: wild type B7-DC, an amino acid seguence having at

or 20-121 of SEQ ID
wild-type B7-DC for
binding to PD-1, a fragment of B7/DC which competes in vitro
with wild-type B7-DC for bindi
domain of B7-DC and said

portion of an immunoglo

least 98% identity to amino acids 20-2

NO:1 and which competes in vitro

to PD-1, and an extracelluiar
cond peptide portion comprises a
lin (lg) and

a potentiating agent sgfected from the group of:

cyclophosphamide #nd an analog of cyclophosphamide,

for use in the treatment of cancer #r infection.

2. A composition comprisin

)

a compoungf wherein said compound is a fusion protein
comprising first and second peptide portions wherein said first
peptidg/portion consists of an amino acid sequence selected from:
wildAype B7-DC, an amino acid sequence having at least 98%
ntity to amino acids 20-221 or 20-121 of SEQ ID NO:1 and
which competes in vitro with wild-type B7-DC for binding to PD-1,
a fragment of B7-DC which competes in vitro with wild-type B7-DC
for binding to PD-1, and an extracellular domain of B7-DC and
said second peptide portion comprises a portion of an
immunoglobulin (lg) and

a potentiating agent selected from the group of:

cyclophosphamide and an analog of cyclophosphamide,
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for use in the treatment of cancer or infection.

3. Use of a compaosition comprising
i) a compound selected from the group consisting of: an
antibody, an anti-CTLA4 antibody and a fusion proteigf comprising
first and second peptide portions wherein said firstfeptide portion
consists of an amino acid sequence selected frof: wild type B7-
DC, an amino acid sequence having at least #8% identity to amino
acids 20-221 or 20-121 of SEQ ID NO:1 a
vitro with wild-type B7-DC for binding t
DC which cofnpetes in vitro with wildAype B7-DC for binding to
f B7-DC and said second

peptide portion comprises a poglton of an immunoglobulin (Ig) and

which competes in
D-1, a fragment of B7-

PD-1, and an exfracellular domai

if)

iden#ty to amino acids 20-221 or 20-121 of SEQ ID NO:1 and

ich competes in vitro with wild-type B7-DC for binding to PD-1,
a fragment of B7-DC which competes in vitro with wild-type B7-DC
for binding to PD-1, and an extracellular domain of B7-DC and
said second peptide portion comprises a portion of an
immunoglobulin (Ig) and

a potentiating agent selected from the group of:

i)

cyclophosphamide and an analog of cyclophosphamide,

for the manufacture of a medicament for treating cancer.
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5. Useofa compositfon comprising cyclophosphamide and a fusion protein
comprising a first and second peptide portions wherein said first peptid
portion consists of amino acids 20-221 of SEQ ID NO: 1, and said sefond
peptide portion comprises a portion of an immunoglobulin (lg) for
manufacture of a medicament for treating cancer.

6. The composition according to claim 1 or claim 2, or use ofAhe composition

according to claim 3 or claim 4, wherein said potentiating agent is to be

adminiétered before said compound and said compgdnd is to be
administered without said potentiating agent folloying the administration of

said potentiating agent.

7. The composition according to claim 1, 2 g6, or use of the composition
according to claim 3, 4 or 6, wherein safd first peptide portion consists of a

wild type B7-DC polypeptide.

8. The composition or use of the gomposition according to claim 7, wherein said
B7-DC is a human B7-DC.
9. The composition accopding to claim 1, 2 or 6, or use of the composition
according to claim 3 4 or 6, wherein said first peptide portion consists of a
which does not comprise any portion of the trans-

membrane poglion of said B7-DC polypeptide.

10.The co
first p

osition or use of the composition according to claim 9, wherein said
tide portion consists of the soluble portion of said B7-DC polypeptide
ang/said second peptide portion comprises the Fc region of an antibody but

es not comprise any of the variable region of said antibody.

11. The composition or use of the composition according to claim 9 or claim 10,

wherein said first peptide portion consists of the amino acid sequence of
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SEQ ID NO: 3 and said second polypeptide portion comprises the Fc regi
of an antibody but does not comprise any of the variable region of said

antibody.

12. The composition according to claim 1, 2 or 6, or use of the compgosition
according to claim 3, 4 or 6, wherein said first peptide portioryconsists of an
amino acid sequence having at least 98% identity to aming acids 20-221 or
20-121 of SEQ ID NO: 1.

13. The composition or use of the composition accordihg to claim 12, wherein

——

said first peptide portion consists of the amino g€id sequence of amino acids

20-221 or 20-121 of SEQ ID NO: 1.
14. The composition according to claim 1, Zor 6, or use of the composition
according to claim 3, 4 or 6, wherein/said fusion protein comprises an amino

acid sequence having at least 95% identity to the sequence of SEQ ID NO: 9,

10, 12 or 13.

15. The composition or use gf the composition according to claim 14, wherein
said fusion protein corgprises the amino acid sequence of SEQ ID NO: 9, 10,

12, or 13.

16. The compositigh according to any one of claims 1, 2 and 6-15, or use of the
compositionaccording to any one of claims 3, 4 and 6-15, wherein said

fusion prgtein is a monomer.

17. Thg/composition according to any one of claims 1, 2 and 6-14, or use of the
mposition according to any one of claims 3, 4 and 6-14, wherein said

fusion protein is a dimer.

18. The composition or use of the composition according to claim 17, wherein
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said fusion protein is a homodimer.

19. The composition or use of the composition according to claim 17, whgfrein
said fusion protein is a heterodimer.

20. The composition according to any one of claims 1, 2 and 6-1¢ or use of the

composition according to any one of claims 3, 4 and 6-19 Avherein said

potentiating agent is cyclophosphamide.

21.The composition according to any one of claims 620, or use of the

composition according to any one of claims 6-2#, wherein said potentiating
agent is to be administered at least X hours jfefore the administration of the
compound, wherein X is selected from 1, Z, 3, 5, 10, 15, 20, 24 and 30.
22.The composition according to any oge of claims 1, 2 and 6-21, or use of the
composition according to any ong/of claims 3, 4 and 6-21, wherein said
fusion protein comprises a fraghent of wild-type B7-DC which competes in

vitro with wild-type B7-DC fof binding to PD-1.

23.The composition or usg of the compaosition according to claim 22, wherein
said fragment of wilg-type B7-DC does not comprise any portion of the
transmembrane pbrticn of such polypeptide.

24. The compogftion or use of the compasition according to claim 23, wherein

said B7-pJC polypeptide is human B7-DC polypeptide.

25. The/composition according to claim 1, 2 or 6, or use of the composition
cording to claim 3, 4 or 6, wherein said first peptide portion consists of the
extracellular domain of B7-DC or a polypeptide differing therefrom by only

conservative amino acid substitutions.
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26. The composition according to any one of claims 1, 2 and 6-25, or use of t
compaosition according to any one of claims 3, 4 and 6-25, wherein said
fusion protein is present in an amount sufficient to treat cancer or infg€tion by

an increased T cell-mediated immune response.

27. The composition according to claim 1, 2 or 3, for use in the tr€atment of

cancer.

28. The composition according to claim 1, 2 or 3, for usgAn the treatment of an
infectious disease.

29.The composition according to claim 27, or ug€ of the composition according

to claim 3 or claim 4, wherein said cancerfs bladder cancer, brain cancer,

breast cancer, cervical cancer, colo-regfal cancer, esophageal cancer, kidney

cancer, liver cancer, lung cancer, ngéopharangeal cancer, pancreatic cancer,

prostate cancer, skin cancer, storfach cancer, uterine cancer, ovarian

cancer, testicular cancer, or hefhatologic cancer.

30. The composition according to claim 6, or use of the composition according to

claim 3 or claim 4, furthér comprising at least one additional agent selected
from the group consjéting of an anti-PD-1 antibody, an anti~CTLA4 antibody,
a mitosis inhibitor/an aromatase inhibitor, an A2AR antagonist, and an
angiogenesis ipghibitor with said fusion protein which is also to be

administereg/

31. A complosition comprising cyclophosphamide and a fusion protein comprising
and second peptide portions wherein said first peptide portion consists
offamino acids 20-221 of SEQ ID NO: 1, and said second peptide portion

comprises a portion of an immunoglobulin (lg) for use in treating cancer.

32. The composition according to claim 31, or use of the composition according

to claim 5, wherein said cyclophosphamide is to be administered before said
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fusion protein and said fusion protein is to be administered without

cyclophosphamide following the administration of cyclophosphamide.

33. The composition according to claim 31 or claim 32, or use of the ¢ggmposition
according to claim 5 or claim 32, wherein said second peptide

comprises amino acids 245-476 of human IgG1.

34. The composition or use of the composition according tg/claim 32, wherein
said cyclophosphamide is to be administered to saidfatient at least 24 hours
prior to the administration of the fusion protein.

35. A medical kit for increasing immune respongé, said kit comprising:

(a) a dosage supply of a compound accg

of claims 1, 2 and 6-33;

(b) a supply of a potentiating ageny/selected from cyclophosphamide or an

ing to the composition of any one

analog of cyclophosphamide;
{c) a supply of pharmaceuticalyf acceptable carrier; and

(d) printed instructions for/administering the compound and potentiating
agent in a use according/to the composition of claim 21 or a use of the use

of the composition acgérding to any one of claims 5-34.

C 36. The kit according/to claim 35, wherein said first peptide portion consists
of consists of e amino acid sequence of amino acids 20-221 or 20-121 of
SEQ ID N

and Cy3 fegions of a human immunoglobulin Cy1.

1 and said second peptide portion consists of the hinge, Cy2

it according to claim 35 or claim 36, wherein said potentiating agent is

clophosphamide.
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Claims

1. A composition comprising

i)

i)

a compound selected from the group consisting of: an anti-PD-
1 antibody and a fusion protein comprising first and second
peptide portions wherein said first peptide portion consists of
an amino acid sequence selected from: wild type B7-DC, an
amino acid sequence having at least 98% identity to amino
acids 20-221 or 20-121 of SEQ ID NO:1 and which binds to
PD-1, a fragment of B7-DC which binds to PD-1, and an
extracellular domain of B7-DC and said second peptide portion
comprises a portion of an immunoglobulin {lg) and

an agent selected from the group of: cyclophosphamide and

an analog of cyclophosphamide,

for use in the treatment of cancer or infection, wherein the dose of the agent is

not effective to have direct anti-tumor activity; and wherein the T cell response

achieved by the combination of the compound and the agent is greater than the

T cell response achieved by administering either the compound alone or the

agent alone.

2. A composition comprising

i)

a compound, wherein said compound is a fusion protein
comprising first and second peptide portions wherein said first
peptide portion consists of an amino acid sequence selected from:
wild type B7-DC, an amino acid sequence having at least 98%
identity to amino acids 20-221 or 20-121 of SEQ ID NO:1 and
which binds to PD-1, a fragment of B7-DC which binds to PD-1,
and an extracellular domain of B7-DC and said second peptide
portion comprises a portion of an immunoglobulin (Ig) and

an agent selected from the group of: cyclophosphamide and an

analog of cyclophosphamide,
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for use in the treatment of cancer or infection, wherein the dose of the agent is

not effective to have direct anti-tumor activity; and wherein the T celi response

achieved by the combination of the compound and the agent is greater than the

T cell response achieved by administering either the compound alone or the

agent alone.

3. Use of a composition comprising

i)

i)

a compound selected from the group consisting of: an anti-PD-1
antibody and a fusion protein comprising first and second peptide
portions wherein said first peptide portion consists of an amino
acid sequence selected from: wild type B7-DC, an amino acid
sequence having at least 98% identity to amino acids 20-221 or
20-121 of SEQ ID NO:1 and which binds to PD-1, a fragment of
B7-DC which binds to PD-1, and an extracellular domain of B7-DC
and said second peptide portion comprises a portion of an
immunoglobulin (lg) and

an agent selected from the group of: cyclophosphamide and an

analog of cyclophosphamide,

for the manufacture of a medicament for treating cancer, wherein the dose of

the agent is not effective to have direct anti-tumor activity; and wherein the T

cell response achieved by the combination of the compound and the agent is

greater than the T cell response achieved by administering either the

compound alone or the agent alone.

4. Use of a composition comprising

i)

a compound, wherein said compound is a fusion protein
comprising first and second peptide portions wherein said first
peptide portion consists of an amino acid sequence selected from:
wild type B7-DC, an amino acid sequence having at least 98%
identity to amino acids 20-221 or 20-121 of SEQ ID NO:1 and
which binds to PD-1, a fragment of B7-DC which binds to PD-1,
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and an extracellular domain of B7-DC and said second peptide
portion comprises a portion of an immunoglobulin {Ig) and
i) an agent selected from the group of: cyclophosphamide and an
analog of cyclophosphamide,
for the manufacture of a medicament for treating cancer, wherein the dose of
the agent is not effective to have direct anti-tumor activity; and wherein the T
cell response achieved by the combination of the compound and the agent is
greater than the T cell response achieved by administering either the

compound alone or the agent alone.

. Use of a composition comprising cyclophosphamide and a fusion protein
comprising a first and second peptide portions wherein said first peptide
portion consists of amino acids 20-221 of SEQ ID NO: 1, and said second
peptide portion comprises a portion of an immunoglobulin (Ig) for the
manufacture of a medicament for treating cancer, wherein the dose of the
agent is not effective to have direct anti-tumor activity; and wherein the T cell
response achieved by the combination of the compound and the agent is
greater than the T cell response achieved by administering either the

compound alone or the agent alone.

. The composition according to claim 1 or 2, or use of the composition
according to claim 3 or 4, wherein said first peptide portion consists of a wild

type B7-DC polypeptide.

. The composition or use of the composition according to claim 6, wherein said
B7-DC is a human B7-DC.

. The composition according to claim 1 or 2, or use of the composition
according to claim 3 or 4, wherein said first peptide portion consists of a
fragment of B7-DC which does not comprise any portion of the trans-

membrane portion of said B7-DC polypeptide.
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The composition or use of the composition according to claim 8, wherein said
first peptide portion consists of the soluble portion of said B7-DC polypeptide
and said second peptide portion comprises the Fc region of an antibody but

does not comprise any of the variable region of said antibody.

10. The composition or use of the composition according to claim 8 or ¢claim 9,

11.

wherein said first peptide portion consists of the amino acid sequence of
SEQ ID NO: 3 and said second polypeptide portion comprises the Fc region
of an antibody but does not comprise any of the variable region of said

antibody.

The composition according to claim 1 or 2, or use of the composition
according to claim 3 or 4, wherein said first peptide portion consists of an
amino acid sequence having at least 98% identity to amino acids 20-221 or
20-121 of SEQ ID NO: 1.

12. The composition or use of the composition according to claim 11, wherein

said first peptide portion consists of the amino acid sequence of amino acids
20-221 or 20-121 of SEQ ID NO: 1.

13. The composition according to claim 1 or 2, or use of the composition

according to claim 3 or 4, wherein said fusion protein comprises an amino
acid sequence having at least 95% identity to the sequence of SEQ ID NO: 9,
10, 12 or 13.

14. The composition or use of the composition according to claim 13, wherein

said fusion protein comprises the amino acid sequence of SEQ 1D NO: 9, 10,
12, or 13.

84




15. The composition according to any one of ¢claims 1, 2 and 6-14, or use of the
composition according to any one of claims 3, 4 and 6-14, wherein said

fusion protein is a monomer.

16. The composition according to any one of claims 1, 2 and 6-14, or use of the
composition according to any one of claims 3, 4 and 6-14, wherein said

fusion protein is a dimer.

17. The composition or use of the composition according to claim 16, wherein

said fusion protein is a homodimer.

18. The composition or use of the composition according to claim 16, wherein

said fusion protein is a heterodimer.

19. The composition according to any one of claims 1, 2 and 6-18, or use of the
composition according to any one of claims 3, 4 and 6-18, wherein said agent

is cyclophosphamide.

20.The composition according to any one of claims 1, 2 and 6-19, or use of the
composition according to any one of claims 3, 4 and 6-19, wherein said
fusion protein comprises a fragment of wild-type B7-DC which binds to PD-1.

21.The composition or use of the composition according to claim 20, wherein
said fragment of wild-type B7-DC does not comprise any portion of the

transmembrane portion of such polypeptide.

22.The composition or use of the composition according to claim 21, wherein

said B7-DC polypeptide is human B7-DC polypeptide.
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23.The composition according to claim 1 or 2, or use of the composition
according to claim 3 or 4, wherein said first peptide portion consists of the
extracellular domain of B7-DC or a polypeptide differing therefrom by only

conservative amino acid substitutions.

24. The composition according to any one of claims 1, 2 and 6-23, or use of the
composition according to any one of claims 3, 4 and 6-23, wherein said
fusion protein is present in an amount sufficient to treat cancer or infection by

an increased T cell-mediated immune response.

25. The composition according to claim 1 or 2, for use in the treatment of cancer.

26. The composition according to claim 1 or 2, for use in the treatment of an

infectious disease.

27.The composition according to claim 25, or use of the composition according
to claim 3 or claim 4, wherein said cancer is bladder cancer, brain cancer,
breast cancer, cervical cancer, colo-rectal cancer, esophageal cancer, kidney
cancer, liver cancer, lung cancer, nasopharangeal cancer, pancreatic cancer,
prostate cancer, skin cancer, stomach cancer, uterine cancer, ovarian

cancer, testicular cancer, or hematologic cancer.

28. The composition according to claims 1 or 2, or use of the composition
according to claim 3 or claim 4, further comprising at ieast one additional
agent selected from the group consisting of an anti-PD-1 antibody, an anti-
CTLA4 antibody, a mitosis inhibitor, an aromatase inhibitor, an A2AR
antagonist, and an angiogenesis inhibitor with said fusion protein which is

also to be administered.

29. A composition comprising cyclophosphamide and a fusion protein comprising
a first and second peptide portions wherein said first peptide portion consists
of amino acids 20-221 of SEQ ID NO: 1, and said second peptide portion
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comprises a portion of an immunoglobulin (lg) for use in treating cancer,
wherein the dose of the agent is not effective to have direct anti-tumor
activity; and wherein the T cell response achieved by the combination of the
compound and the agent is greater than the T cell response achieved by

administering either the compound alone or the agent alone.

30. The composition according to claim 29 or use of the composition according to

31

claim 5, wherein said second peptide portion comprises amino acids 245-476

of human lIgG1.

.A medical kit for increasing immune response, said kit comprising:

(a) a dosage supply of a compound according to the composition of any one
of claims 1, 2 and 6-30;

(b) a supply of an agent selected from cyclophosphamide or an analog of
cyclophosphamide;

(c) a supply of pharmaceutically acceptable carrier; and

(d) printed instructions for administering the compound and agent in a use of

the use of the composition according to any one of claims 5-30.

32. The kit according to claim 31, wherein said first peptide portion consists of

the amino acid sequence of amino acids 20-221 or 20-121 of SEQ ID NO: 1
and said second peptide portion consists of the hinge, Cy2 and Cy3 regions

of a human immunoglobulin Cy1.

33. The kit according to claim 31 or 32, wherein said agent is

cyclophosphamide.
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