WHAT IS CLAIMED IS:

1.

10.

An isolated nucleic acid sequence encoding a chimeric antigen receptor (CAR), where}
the isolated nucleic acid sequence comprises the nucleic acid sequence encoding a
folate receptor (FRay) binding domain and the nucleic acid sequence encoding a #-1BB

(CD137) costimulatory domain, wherein the FRa binding domain comprises # human or

humanized antibody FRa-binding domain.

The isclated nucleic acid sequence of claim 1, further comprising the/nucleic acid

sequence encoding a CD3 zeta signaling domain.

The isolated nucleic acid sequence of claim 1, wherein the C

acid sequence of SEQ ID NO: 22.

comprises the amino

The isclated nucleic acid sequence of claim | compriging the nucleic acid sequence of
SEQ ID NO: 20.

The isolated nucleic acid sequence of claim I/'wherein the FRe binding domain is an

antibody or a FRo-binding fragment theregt.

The isolated nucleic acid sequence ofclaim 5, wherein the FRa-binding fragment is a Fab

or a scFv.

The isolated nucleic acid sequence of claim 1, wherein the FRa binding domain binds to

a tumor antigen, wherein ffe rumor antigen is FRo.

The isolated nucleic gcid sequence of claim 7, wherein the tumor antigen is associated

The jéolated nucleic sequence of claim 1, wherein the FRa binding domain comprises the
ino acid sequence of SEQ ID NO: 23.
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11.

12.

13.

14.

I5.

16.

17.

18.

19.

20.

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

encoded by the nucleic acid sequence of SEQ ID NO: 21.

The isolated nucleic sequence of claim 1, wherein the 4-1BB costimulatory domat

comprises the amino acid sequence of SEQ ID NO: 18.

The isolated mucleic acid sequence of claim 1, wherein the 4-1BB costimulgfory domain

is encoded by the nucleic acid sequence of SEQ ID NO: 6,

The isolated nucleic sequence of claim 2, wherein the CD3 zeta siggaling domain

comprises the amino acid sequence of SEQ ID NQ: 19.

The isolated nucleic acid sequence of claim 2, wherein the

encoded by the nucleic acid sequence of SEQ ID NO: 7.

3 zeta signaling domain is

The isolated nucleic acid sequence of claim 1 , furthér comprising the nucleic acid

sequence of a transmembrane domain.,

An isolated chimeric antigen receptor (CARJ comprising a FRa binding domain and a 4-

1BB costimulatoiy domain, wherein the FRa binding domain comprises a human or

humanized antibody FRa-binding donfain.

The isolated CAR of claim 17 fupther comprising a CD3 zeta signaling domain.

The 1solated CAR of claim
SEQ ID NO: 22.

, wherein the CAR comprises the amino acid sequence of

The isolated CAR of’claim 17, wherein the FRa binding domain is an antibody or a FRa-

binding fragmentthereof.
AR of claim 20, wherein the FRe-binding fragment is a Fab or a scFv.

The isolated CAR of claim 17, wherein the FRa binding domain binds to a tumor antigen,

wheptin the tumor antigen is FRex
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23.  Theisolated CAR of claim 22, wherein the tumor antigen is associated with an epithelial

malignancy.

24, The isolated CAR of claim 22, wherein the tumor antigen is associated with a solid

fumor.

25.  Theisolated CAR of claim 17, wherein the FRa binding domain comprises
acid sequence of SEQ ID NO: 23.

26.  Theisolated CAR of claim 17, wherein the 4-1BB costimulatory dohain comprises the
amino acid sequence of SEQ ID NO: 18.

27.  Theisolated CAR of claim 18, wherein the CD3 zeta signaljfig domain comprises the
amino acid sequence of SEQ ID NO: 19.

28.  Theisolated CAR of claim 17, further comprising a fransmembrane domain.

29. A genetically modified T cell comprising an isgfated nucleic acid sequence encoding a
chimeric antigen receptor (CAR), wherein th€ isolated nucleic acid sequence comprises

the nucleic acid sequence encoding a FRg/binding domain and the nucleic acid sequence

encoding a 4-1BB costimulatory domgin, wherein the FRa binding domain comprises a

human or humanized antibody FRg¢binding domain.

30. A vector comprising an isolatgd nucleic acid sequence encoding a chimeric antigen
receptor (CAR), wherein thé isolated nucleic acid sequence comprises the nucleic acid
sequence encoding a FR& binding domain and the nucleic acid sequence encoding a 4-
1BB costimulatory dgmain, wherein the FRae binding domain comyprises a human or

humanized antibody FRo-binding domain.

31. A geneticallymodified T cell comprising an isolated nucleic acid sequence encoding a
chimeric gfitigen receptor (CARY), wherein the isolated nucleic acid sequence comprises
the nugleic acid sequence encoding a FRabinding domain and the nucleic acid sequence
encgding a 4-1BB costimulatory domain, wherein the FR binding domain comprises a
Iiman or humanized antibody FRerbinding domain, for use in an anti-tumor immunity

treatment.
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32.

33.

34,

35.

36.

The modified T-cell of claim 31, wherein the isolated nucleic acid sequence further

comprises the nucleic acid sequence of a CDS zeta signaling domain.

A genetically modified T cell comprising an isolated nucleic acid sequence encodi
chimeric antigen receptor (CAR), wherein the isolated nucleic acid sequence copiprises
the nucleic acid sequence encoding a FRo binding domain and the nucleic actd sequence
encoding a 4-1BB costimulatory domain, wherein the FRa binding domai# comprises a
lmman or humanized antibody FRo-binding domain, for use as a medighment to stimulate

a T cell-mediated immune response.

A genetically modified T cell comprising an isolated nucleic agld sequence encoding a

chimeric antigen receptor (CAR), wherein the isolated nuclgic acid sequence comprises
the nucleic acid sequence encading a FRa binding domajfi and the nucleic acid sequence
encoding a 4-1BB costimulatory domain, wherein the/FRa binding domain comprises a

human or humanized antibody FRo-binding domaj, for use in treating ovarian cancer.

A genetically modified T cell comprising an jgolated nucleic acid sequence encoding a
chimeric antigen receptor (CAR), whereinAhe isolated nucleic acid sequence comprises
the nucleic acid sequence encoding a FR« binding domain and the nucleic acid sequence
encoding a 4-1BB costimulatory dopiain, wherein the FRa binding domain comprises a

luman or humanized antibody FR¥o-binding domain, for use in treating cancer.

A genetically modifted T ce}f comprising an isolated nucleic acid sequence encoding a
chimeric antigen receptoy{ CAR), wherein the isolated nucleic acid sequence comprises
the nucleic acid sequepce encoding a FRa binding domain and the nucleic acid sequence
encoding a 4-1BB gostimulatory domain, wherein the FRebinding domain comprises a
human or humapized antibody FRa-binding domain, for use as a medicament to generate

a persisting population of genetically engineered T cells for treating ovarian cancer.
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WHAT IS CLAIMED IS:

10.

An isolated nucleic acid sequence encoding a chimeric antigen receptor (CAR), wherein
the isolated nucleic acid sequence comprises the nucleic acid sequence encoding a a-
folate receptor (FRe) binding domain and the nucleic acid sequence encoding a 4-1BB
(CD137) costimulatory domain, wherein the FRa binding domain comprises a human or

humanized anti-FRe antibody.

The isolated nucleic acid sequence of claim 1 , further comprising the nucleic acid

sequence encoding a CD3 zeta signaling domain.

The isolated nucleic acid sequence of claim 1, wherein the CAR comprises the amino

acid sequence of SEQ ID NO: 22.

The isolated nucleic acid sequence of claim 1 comprising the nucleic acid sequence of

SEQ ID NO: 20.

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

antibody or a FRe-binding fragment thereof.

The isolated nucleic acid sequence of claim 5, wherein the FRo-binding fragment is a Fab

or a scFv.

The isolated nucleic acid sequence of claim 1, wherein the FRe binding domain binds to

a tumor antigen, wherein the rumor antigen is FRev

The isolated nucleic acid sequence of claim 7, wherein the tumor antigen is associated

with an epithelial malignancy.

The isolated nucleic acid sequence of claim 7, wherein the tumor antigen is associated

with a solid tumeor.

The isolated nucleic sequence of claim 1, wherein the FRa binding domain comprises the

amino acid sequence of SEQ ID NO: 23.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20,

21.

22.

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

encoded by the nucleic acid sequence of SEQ ID NO: 21.

The isolated nucleic sequence of claim 1, wherein the 4-1BB costimulatory domain

comprises the amino acid sequence of SEQ ID NO: 18.

The isolated nucleic acid sequence of claim 1, wherein the 4-1BB costimulatory domain

is encoded by the nucleic acid sequence of SEQ ID NO: 6.

The isolated nucleic sequence of claim 2, wherein the CD3 zeta signaling domain

comprises the amino acid sequence of SEQ ID NO: 19.

The isolated nucleic acid sequence of claim 2, wherein the CD3 zeta signaling domain is

encoded by the nucleic acid sequence of SEQ ID NO: 7.

The isolated nucleic acid sequence of claim 1, further comprising the nucleic acid

sequence of a transmembrane domain.

An isolated chimeric antigen receptor (CAR) comprising a FRa binding domain and a 4-
1BB costimulatoiy domain, wherein the FRa binding domain comprises a human or

humanized anti-FRa antibody.
The isolated CAR of claim 17 further comprising a CD3 zeta signaling domain.

The isolated CAR of claim 17, wherein the CAR comprises the amino acid sequence of

SEQ ID NO: 22.

The isolated CAR of claim 17, wherein the FRa binding domain is an antibody or a FRo-

binding fragment thereof.
The isolated CAR of claim 20, wherein the FRa-binding fragment is a Fab or a scFv.

The isolated CAR of claim 17, wherein the FRa binding domain binds to a tumor antigen,

wherein the tumor antigen is FRe

98



23.

24,

25.

26.

27.

28.

29.

30.

31.

The isolated CAR of claim 22, wherein the tumor antigen is associated with an epithelial

malignancy.

The isolated CAR of claim 22, wherein the tumor antigen is associated with a solid

tumor.

The isolated CAR of claim 17, wherein the FRa binding domain comprises the amino

acid sequence of SEQ ID NO: 23,

The isolated CAR of claim 17, wherein the 4-1BB costimulatory domain comprises the

amino acid sequence of SEQ ID NO: 18.

The isolated CAR of claim 18, wherein the CD3 zeta signaling domain comprises the

amino acid sequence of SEQ ID NO: 19.
The isolated CAR of claim 17, further comprising a transmembrane domain.

A genetically modified T cell comprising an isolated nucleic acid sequence encoding a
chimeric antigen receptor (CAR), wherein the isolated nucleic acid sequence comprises
the nucleic acid sequence encoding a FRa binding domain and the nucleic acid sequence
encoding a 4-1BB costimulatory domain, wherein the FRa binding domain comprises a

human or humanized anti-FR antibody.

A vector comprising an isolated nucleic acid sequence encoding a chimeric antigen
receptor (CAR), wherein the isolated nucleic acid sequence comprises the nucleic acid
sequence encoding a FRa binding domain and the nucleic acid sequence encoding a 4-
1BB costimulatory domain, wherein the FRa binding domain comprises a human or

humanized anti-FRo antibody.

A genetically modified T cell comprising an isolated nucleic acid sequence encoding a
chimeric antigen receptor (CAR), wherein the isolated nucleic acid sequence comprises
the nucleic acid sequence encoding a FRa binding domain and the nucleic acid sequence
encoding a 4-1BB costimulatory domain, wherein the FRe binding domain comprises a

human or humanized anti-FRe antibody, for use in an anti-tumor immunity treatment.
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32.

33,

34.

35.

36.

The modified T-cell of claim 31, wherein the isolated nucleic acid sequence further

comprises the nucleic acid sequence of a CDS zeta signaling domain.

A genetically modified T cell comprising an isolated nucleic acid sequence encoding a
chimeric antigen receptor (CAR), wherein the isolated nucleic acid sequence comprises
the nucleic acid sequence encoding a FRa binding domain and the nucleic acid sequence
encoding a 4-1BB costimulatory domain, wherein the FRex binding domain comprises a
human or humanized anti-FRe antibody, for use as a medicament to stimulate a T cell-

mediated immune response.

A genetically modified T cell comprising an isolated nucleic acid sequence encoding a
chimeric antigen receptor (CAR), wherein the isolated nucleic acid sequence comprises
the nucleic acid sequence encoding a FRa binding domain and the nucleic acid sequence
encoding a 4-1BB costimulatory domain, wherein the FRa binding domain comprises a

human or humanized anti-FRa antibody, for use in treating ovarian cancer.

A genetically modified T cell comprising an isolated nucleic acid sequence encoding a
chimeric antigen receptor (CAR), wherein the isolated nucleic acid sequence comprises
the nucleic acid sequence encoding a FRa binding domain and the nucleic acid sequence
encoding a 4-1BB costimulatory domain, wherein the FRa binding domain comprises a

human or humanized anti-FRa antibody, for use in treating cancer.

A genetically modified T cell comprising an isolated nucleic acid sequence encoding a
chimeric antigen receptor (CAR), wherein the isolated nucleic acid sequence comprises
the nucleic acid sequence encoding a FRa binding domain and the nucleic acid sequence
encoding a 4-1BB costimulatory domain, wherein the FRe binding domain comprises a
human or humanized anti-FR« antibody, for use as a medicament to generate a persisting

population of genetically engineered T cells for treating ovarian cancer.
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