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CLAIMS
What is claimed is;
1, An isolated nucleic acid sequence encoding a chimeric antigen

tor (CAR), wherein the CAR comprises an antigen binding domain, a
mbranc domain, a costimulatory signaling region, and a CD3 zeta signaling

herein the costimulatory signaling region comprises the CD2 signaling

The isolated nucleic acid sequence of claim 1, comprising the
nucleic acid sequendg of SEQ ID NO: 1.

4, i aucieic acid sequence of claim 1, wherein the

5.
costimulatory signaling region further compridg the intracellular domain of a
costimulatory molecule selected from the group Ognsisting of CD27, CD28, 4-1BB,
0X40, CD30, CD40, PD-1, ICOS, lymphocyte funcXon-associated antigen-1 (LFA-
1), CD7, LIGHT, NKG2C, B7-H3, a ligand that specifixally binds with CD83, and

The isolated nucleic

id sequence of claim 1, wherein the

any combination thereof,

6. An isolated chimeric antigen receptor (CAR) comprising an
antigen binding domain, a transmembrane domain, a costimulatory\ignaling region,
and a CD3 zeta signaling domain, wherein the costimulatory signalin

comprises the CD2 signaling domain

7. The isolated CAR of claim 6, wherein the antigen bindil

domain is an antibody or an antigen-binding fragment thereof.



WO 2013/126729 PCT/US2013/027361

64
8. The isolated CAR of claim 6, wherein the antigen binding
domain binds to a tumor antigen,
9. The isolated CAR of claim 6, wherein the costimulatory

ignaling region further comprises the intracellular domain of a costimulatory
m¥ecule selected from the group consisting of CD27, CD28, 4-1BB, 0X40, CD30,
CD4\ PD-1, ICOS, lymphocyte function-associated antigen-1 (LFA-1), CD7,
LIGHTNJKG2C, B7-H3, a ligand that specifically binds with CD83, and any

combinafio, thereof.

A cell comprising a nucleic acid sequence encoding a chimeric
antigen receptor {(CAR), the CAR comprising an antigen binding domain, a
transmembrane domail\ a costimulatory signaling region, and a CD3 zeta signaling
domain, wherein the costiWulatory signaling domain comprises the CD2 signaling

domain,

11.  Thecell of
nucleic acid sequence of SEQ ID NO\].

im 10, wherein the nucleic acid comprises the

12. The cell of claim 10\yherein the antigen binding domain is an

antibody or an antigen-binding fragment there

13.  The cell of claim 10, wherein\he antigen binding domain binds

to a tumor antigen.

lymphocyte function-associated antigen-1 (LFA-1), CD7, LIGHT, NAG2C, B7-H3, a

ligand that specifically binds with CD83, and any combination thereof.

15.  The cell of claim 14, wherein the cell is selected from tig group
consisting of a T cell, a Natural Killer (NK) cell, a cytotoxic T lymphocyte (CTL

and a regulatory T cell.



WO 2013/126729 PCT/US2013/027361

16. The cell of claim 10, wherein the cell exhibits an anti-tumor

immunity when the antigen binding domain binds to its corresponding antigen.

17. A vector comprising a nucleic acid sequence encoding a
himeric antigen receptor (CAR), wherein the CAR comprises an antigen binding
ain, a transmembrane domain, a costimulatory signaling region, and a CD3 zeta
signa¥ng domain, wherein the costimulatory signaling region comprises the CD2

signaliny domain.

18.  The vector of claim 17, wherein the isolated nucleic acid

sequence encodidg a CAR comprises the nucleic acid sequence of SEQ TD NO: 1.

19.

an antibody or an antigen

he vector of claim 17, wherein the antigen binding domain is

inding fragment thereof.

20.  The vecyyr of claim 17, wherein the antigen binding domain

binds to a tumeor antigen,

21.  The vector of clakn 17, wherein the costimulatory signaling

main of a costimulatory molecule selected
BB, 0X40, CD30, CD40, PD-1, ICOS,
), CD7, LIGHT, NKG2C, B7-H3, a

bination thereof.

region further comprises the intracellular
from the group consisting of CD27, CD28§, 4-
lymphocyte function-associated antigen-1 (LFA?
ligand that specifically binds with CD83, and any c

22. A method for stimulating a T cell-Mediated immune response

domain is selected to specifically recognize the target cell population or tiss

23, A method of providing an anti-tumor immunity in a mam

the method comprising administering to the mammal an effective amount of a cell
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genetically modified to express a CAR, wherein the CAR comprises an antigen
binding domain, a transmembrane domain, a costimulatory signaling region
comprising the CD2 signaling domain, and a CD3 zeta signaling, thereby providing

an anti-tumor immunity in the mammal.

24. A method of treating a2 mammal having a disease, disorder or
condNjon associated with an elevated expression of a tumor antigen, the method
compris¥g administering to the mammal an effective amount of a cell genetically
modified to\gxpress a CAR, wherein the CAR comprises an antigen binding domain a
transmembrany domain, a costimulatory signaling region comprising the CD2

signaling domain\and a CD3 zeta signaling domain, thereby treating the mammal,

25. he method of claim 24, wherein the cell is an autologous T

cell.

26. The metigd of claim 24, wherein the tumor antigen is selected
from the group consisting of CD1% CD20, CD22, ROR1, mesothelin, CD33/IL3Ra,
c-Met, PSMA, Glycolipid F77, EGFINIII, GD-2, NY-ESO-1 TCR, MAGE A3 TCR,

and any combination thereof.

27. A method of treating a Ngman with cancer, the method
comprising administering to the human a T cell gxpetically engineered to express a
CAR, wherein the CAR comprises an antigen binding domain, a transmembrane
domain, a costimulatory signaling region comprising tIN CD2 signaling domain, and a

CD3 zeta signaling domain.

28, The method of claim 27, wherein the hun¥an is resistant to at

least one chemotherapeutic agent.

29. A method of generating a persisting population of\genetically
engineered T cells in a human diagnosed with cancer, the method comprisit
administering to the human a T cell genetically engineered to express a CAR,
the CAR comprises an antigen binding domain a transmembrane domain, a

costimulatory signaling region comprising the CD2 signaling domain, and a CD3 ze
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signaling domain, wherein the persisting population of genetically engineered T cells

persists in the human for at least one month after administration.

30.  The method of claim 29, wherein the persisting population of
enetically engineered T cells comprises at least one cell selected from the group
congisting of a T cell that was administered to the human, a progeny of a T cell that

was ayministered to the human, and a combination thereof,

31.  The method of claim 29, wherein the persisting population of

genetically enjneered T ceils comprises a memory T cell.

32. '\, The method of ciaim 29, wherein the persisting population of
genetically engineered\[ cells persists in the human for at least three months after

administration.

33, The metdd of claim 29, wherein the persisting population of
genetically engineered T cells pers\gts in the human for at least four months, five
months, six months, seven months, elght months, nine menths, ten months, eleven

months, twelve months, two years, or thige ycars after administration.
34, The method of claim 2% wherein the cancer is treated.

35. A method of expanding a popylation of genetically engineered
T cells in a human diagnosed with cancer, the method 3pmprising administering to the
human a T cell genetically engineered to express a CAR, Wherein the CAR comprises
an antigen binding domain, a transmembranc domain, a costhpulatory signaling
region comprising the CD2 signaling domain, and a CD3 zeta s\gnaling domain,
wherein the administered genetically engineered T cell produces aRopulation of

progeny T cells in the human.

36.  The method of claim 35, wherein the progeny T celliNn the

human comprise a memory T cell.

37.  The method of claim 35, wherein the T cell is an autologous

cell.
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38.  The method of claim 35, wherein the population of progeny T

cells persists in the human for at least three months after administration,

39.  The method of claim 35, wherein the population of progeny T

ells persist in the human for at least four months, five months, six months, seven

40. A method of modulating the amount of cytokine secreted by a
T cell, said m&hod comprising genetically engineering the T cell to express a CAR,
wherein the CAR\¢omprises an antigen binding domain, a transmembrane domain, a

costimulatory domalg region comprising CD2, and a CD3 zeta signaling domain.

41.  Thdmethod of claim 40, wherein modulating the amount of

cytokine secreted by a T celiNeduces the proliferation of T regulatory cells.

42, A method ofgreducing the amount of activation-induced
calcium influx into a T cell, said method comprising genetically engineering the T cell
to cxpress a CAR, wherein the CAR co€prises an antigen binding domain, a
transmembrane domain, a costimulatory doygain region comprising CD2, and a CD3

zeta signaling domain.

43.  The method of claim 42, wheXgin reducing the amount of
activation-induced calcium influx into 2 T cell preventh\he activation-induced ccll

death of the T cell.
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CLAIMS

An isolated nucleic acid sequence encoding a chimeric antigen receptor (CAR),
wherein the CAR comprises an antigen binding domain, a transmembrane domain, a
costimulatory signaling region, and a CD3 zeta signaling domain, wherein the

costimulatory signaling region comprises the CD2 signaling domain.

The 1solated nucleic acid sequence of claim 1, comprising the nucleic acid sequence

of SEQ ID NO: 1.

The isolated nucleic acid sequence of claim 1, wherein the antigen binding domain is

an antibody or an antigen-binding fragment thereof.

The 1solated nucleic acid sequence of claim 1, wherein the antigen binding domain

binds to a tumor antigen.

The isolated nucleic acid sequence of claim 1, wherein the costimulatory signaling
region further comprises the intracellular domain of a costimulatory molecule selected
from the group consisting of CD27, CD28, 4-1BB, 0X40, CD30, CD40, PD-1, ICOS,
lymphocyte function-associated antigen-1 (LFA-1), CD7, LIGHT, NKG2C, B7-H3, a
ligand that specifically binds with CD83, and any combination thereof.

An isolated chimeric antigen receptor (CAR) comprising an antigen binding domain,
a transmembrane domain, a costimulatory signaling region, and a CD3 zeta signaling
domain, wherein the costimulatory signaling region comprises the CD2 signaling

domain

The isolated CAR of claim 6, wherein the antigen binding domain is an antibody or an

antigen-binding fragment thereof.

The isolated CAR of claim 6, wherein the antigen binding domain binds to a tumor

antigen.
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The isolated CAR of claim 6, wherein the costimulatory signaling region further
comprises the intracellular domain of a costimulatory molecule selected from the
group consisting of CD27, CD28, 4-1BB, 0X40, CD30, CD40, PD-1, ICOS,
lymphocyte function-associated antigen-1 (LFA-1), CD7, LIGHT, NKG2C, B7-H3, a
ligand that specifically binds with CD83, and any combination thereof.

A cell comprising a nucleic acid sequence encoding a chimeric antigen receptor
{CAR), the CAR comprising an antigen binding domain, a transmembrane domain, a
costimulatory signaling region, and a CD3 zeta signaling domain, wherein the

costimulatory signaling domain comprises the CD2 signaling domain.

The cell of claim 10, wherein the nucleic acid comprises the nucleic acid sequence of

SEQ ID NO: 1.

The cell of claim 10, wherein the antigen binding domain is an antibody or an

antigen-binding fragment thereof.
The cell of claim 10, wherein the antigen binding domain binds to a tumor antigen.

The cell of claim 10, wherein the costimulatory signaling region further comprises the
intracellular domain of a costimulatory molecule selected from the group consisting
of CD27, CD28, 4-1BB, 0X40, CD30, CD40, PD-1, ICOS, lymphocyte function-
associated antigen-1 (LFA-1), CD7, LIGHT, NKG2C, B7-H3, a ligand that
specifically binds with CD83, and any combination thereof.

The cell of claim 14, wherein the cell is selected from the group consisting of a T cell,

a Natural Killer (NK) cell, a cytotoxic T lymphocyte (CTL), and a regulatory T cell.

The cell of claim 10, wherein the cell exhibits an anti-tumor immunity when the

antigen binding domain binds to its corresponding antigen.

A vector comprising a nucleic acid sequence encoding a chimeric antigen receptor

(CAR), wherein the CAR comprises an antigen binding domain, a transmembrane
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domain, a costimulatory signaling region, and a CD3 zeta signaling domain, wherein

the costimulatory signaling region comprises the CD2 signaling domain.

The vector of claim 17, wherein the isolated nucleic acid sequence encoding a CAR

comprises the nucleic acid sequence of SEQ ID NO: 1.

The vector of claim 17, wherein the antigen binding domain is an antibody or an

antigen-binding fragment thereof.

The vector of claim 17, wherein the antigen binding domain binds to a tumor antigen.

The vector of claim 17, wherein the costimulatory signaling region further comprises
the intracellular domain of a costimulatory molecule selected from the group
consisting of CD27, CD28, 4-1BB, 0X40, CD30, CD40, PD-1, ICOS, lymphocyte
function-associated antigen-1 (LFA-1), CD7, LIGHT, NKG2C, B7-H3, a ligand that
specifically binds with CD83, and any combination thereof.

An effective amount of a cell genetically modified to express a CAR for use as a
medicament for the therapeutic and/or prophylactic treatment of stimulating a T cell-
mediated immune response to a target cell population or tissue in a mammal, wherein
the CAR comprises an antigen binding domain, a transmembrane domain, a
costimulatory signaling region comprising the CD2 signaling domain, and a CD3 zeta
signaling domain, and wherein the antigen binding domain is selected to specifically

recognize the target cell population or tissue.

An effective amount of a cell genetically modified to express a CAR for use as a
medicament for the therapeutic and/or prophylactic treatment of providing an anti-
tumor immunity in a mammal, wherein the CAR comprises an antigen binding
domain, a transmembrane domain, a costimulatory signaling region comprising the

CD2 signaling domain, and a CD3 zeta signaling.

An effective amount of a cell genetically modified to express a CAR foruse asa
medicament for the therapeutic and/or prophylactic treatment of treating a mamimal

having a disease, disorder or condition associated with an elevated expression of a
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tumor antigen, wherein the CAR comprises an antigen binding domain a
transmembrane domain, a costimulatory signaling region comprising the CD2

signaling domain, and a CD3 zeta signaling domain, thereby treating the mammal.

The cell of claim 24, wherein the cell is an autologous T cell to the mammal.

The cell of claim 24, wherein the tumor antigen is selected from the group consisting
of CD19, CD20, CD22, ROR1, mesothelin, CD33/IL3Ra, c-Met, PSMA, Glycolipid
F77, EGFRVIIL, GD-2, NY-ESO-1 TCR, MAGE A3 TCR, and any combination

thereof.

A T cell genetically engineered to express a CAR for use as a medicament for the
therapeutic and/or prophylactic treatment of treating a human with cancer, wherein
the CAR comprises an antigen binding domain, a transmembrane domain, a
costimulatory signaling region comprising the CD2 signaling domain, and a CD3 zeta

signaling domain.

The T cell of claim 27, wherein the human is resistant to at least one

chemotherapeutic agent.

A T cell genetically engineered to express a CAR for use as a medicament for the
therapeutic and/or prophylactic treatment of generating a persisting population of
genetically engineered T cells in a human diagnosed with cancer, wherein the CAR
comprises an antigen binding domain a transmembrane domain, a costimulatory
signaling region comprising the CD2 signaling domain, and a CD3 zeta signaling

domain.

The T cell of claim 29, wherein the persisting population of genetically engineered T
cells comprises at least one cell selected from the group consisting of a T cell that was
administered to the human, a progeny of a T cell that was administered to the human,

and a combination thereof.

The T cell of claim 29, wherein the persisting population of genetically engineered T

cells comprises a memory T cell.
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The T cell of claim 29, wherein the persisting population of genetically engineered T

cells persists in the human for at least three months after administration.

The T cell of claim 29, wherein the persisting population of genetically engineered T
cells persists in the human for at least four months, five months, six months, seven
months, eight months, nine months, ten months, eleven months, twelve months, two

years, or three years after administration.

The T cell of claim 29, wherein the cancer is treated.

AT cell genetically engineered to express a CAR for use as a medicament for the
therapeutic and/or prophylactic treatment of expanding a population of genetically
engineered T cells in a human diagnosed with cancer, wherein the CAR comprises an
antigen binding domain, a transmembrane domain, a costimulatory signaling region
comprising the CD2 signaling domain, and a CD3 zeta signaling domain, wherein the
administered genetically engineered T cell produces a population of progeny T cells

in the human.

The T cell of claim 35, wherein the progeny T cells in the human comprise a memory

T cell.

The T cell of claim 35, wherein the T cell is an autologous T cell.

The T cell of claim 35, wherein the population of progeny T cells persists in the

human for at least three months after administration.

The T cell of claim 35, wherein the population of progeny T cells persist in the human
for at least four months, five months, six months, seven months, eight months, nine
months, ten months, eleven months, twelve months, two years, or three years after

administration.

AT cell to express a CAR for use as a medicament for the therapeutic and/or

prophylactic treatment of modulating the amount of cytokine secreted by the T cell,
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wherein the CAR comprises an antigen binding domain, a transmembrane domain, a

costimulatory domain region comprising CD2, and a CD3 zeta signaling domain.

The T cell of claim 40, wherein modulating the amount of cytokine secreted by a T

cell reduces the proliferation of T regulatory cells.

AT cell to express a CAR for use as a medicament for the therapeutic and/or
prophylactic treatment of reducing the amount of activation-induced calcium influx
into the T cell, wherein the CAR comprises an antigen binding domain, a
transmembrane domain, a costimulatory domain region comprising CD2, and a CD3

zeta signaling domain,

The T cell of claim 42, wherein the reduced amount of activation-induced calcium

influx into the T cell prevents the activation-induced cell death of the T cell.




