
WHAT IS CLAIMED IS: 

I. An isolated nucleic acid sequence encoding a chimeric antigen receptor (CAR), whe in 

the isolated nucleic acid sequence comprises the nucleic acid sequence encoding 	a- 

folate receptor (FRa) binding domain and the nucleic acid sequence encoding . 4-1BB 

(CD137) costimulatory domain, wherein the FRa binding domain commis 	a human or 

humanized anti-FRa antibody. 

2.  The isolated nucleic acid sequence of claim 1 , further comprising 	e nucleic acid 

sequence encoding a CD3 zeta signaling domain. 

3.  The isolated nucleic acid sequence of claim 1, wherein the ' AR comprises the amino 

acid sequence of SEQ ID NO: 22. 

4.  The isolated nucleic acid sequence of claim 1 com r ising the nucleic acid sequence of 

SEQ ID NO: 20. 

5.  The isolated nucleic acid sequence of clai 	I, wherein the FRa binding domain is an 

antibody or a FRa-binding fragment the of. 

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

or a scFv. 

7.  The isolated nucleic acid s-.uence of claim 1, wherein the FRa binding domain binds to 

a tumor antigen, wherei • the rumor antigen is FRot. 

8.  The isolated nuclei. acid sequence of claim 7, wherein the tumor antigen is associated 

with an epitheli • malignancy. 

9.  The isolate. nucleic acid sequence of claim 7, wherein the tumor antigen is associated 

with a s. id tumor. 

10.  Th isolated 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.  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. 

12.  The isolated nucleic sequence of claim 1 , wherein the 4-1BB costimulatory doma 

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

13.  The isolated nucleic acid sequence of claim 1, wherein the 4-IBB costimu . tory domain 

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

14.  The isolated nucleic sequence of claim 2, wherein the CD3 zeta s 	aling domain 

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

15.  The isolated nucleic acid sequence of claim 2, wherein th.,  CD3 zeta signaling domain is 

encoded by the nucleic acid sequence of SEQ ID NO: 

16.  The isolated nucleic acid sequence of claim 1 , fu 	er comprising the nucleic acid 

sequence of a transmembrane domain. 

17.  An isolated chimeric antigen receptor (C 	comprising a FRa binding domain and a 4- 

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

humanized anti-FRa antibody. 

18.  The isolated CAR of claim 17 's rther comprising a CD3 zeta signaling domain. 

19.  The isolated CAR of clai 	7, wherein the CAR comprises the amino acid sequence of 

SEQ ID NO: 22. 

20.  The isolated CAR 0 claim 17, wherein the FRa binding domain is an antibody or a FRa-

binding fragme, thereof. 

21.  The isolate 2  CAR of claim 20, wherein the FRa-binding fragment is a Fab or a scFv. 

22.  The is0 ated CAR of claim 17, wherein the FRa binding domain binds to a tumor antigen, 

w - ern the tumor antigen is FRa. 
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23.  The isolated 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 soli 

tumor. 

25.  The isolated CAR of claim 17, wherein the FRa binding domain comprise the amino 

acid sequence of SEQ ID NO: 23. 

26.  The isolated CAR of claim 17, wherein the 4-1BB costimulatory . main comprises the 

amino acid sequence of SEQ ID NO: 18. 

27.  The isolated CAR of claim 18, wherein the CD3 zeta sign. ing domain comprises the 

amino acid sequence of SEQ ID NO: 19. 

28.  The isolated CAR of claim 17, further comprisin: = transmernbrane domain. 

29.  A genetically modified T cell comprising an 	olated nucleic acid sequence encoding a 

chimeric antigen receptor (CAR), wherei 	e isolated nucleic acid sequence comprises 

the nucleic acid sequence encoding a F a binding domain and the nucleic acid sequence 

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

human or humanized anti-FRa a 'body. 

30.  A vector comprising an isol. ed nucleic acid sequence encoding a chimeric antigen 

receptor (CAR), wherein i e isolated nucleic acid sequence comprises the nucleic acid 

sequence encoding a 	a binding domain and the nucleic acid sequence encoding a 4- 

1BB costimulatory •omain, wherein the FRa binding domain comprises a human or 

humanized anti-" a antibody. 

31.  A genetica 	modified T cell comprising an isolated nucleic acid sequence encoding a 

chimed. antigen receptor (CAR), wherein the isolated nucleic acid sequence comprises 

the 	. cleic acid sequence encoding a FRa binding domain and the nucleic acid sequence 

e 	oding a 4-1BB costimulatory domain, wherein the FRa binding domain comprises a i

u  man or humanized anti-FRa 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 onto, 	g a 

chimeric antigen receptor (CAR), wherein the isolated nucleic acid sequence 	smprises 

the nucleic acid sequence encoding a FRa binding domain and the nucleic . cid sequence 

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

human or humanized anti-FRa antibody, for use as a medicament to simulate a T cell-

mediated immune response. 

A genetically modified T cell comprising an isolated nuclei 	acid sequence encoding a 

chimeric antigen receptor (CAR), wherein the isolated n 	leic acid sequence comprises 

the nucleic acid sequence encoding a FRa binding do • ain and the nucleic acid sequence 

encoding a 4-I BB costimulatory domain, wherein 	e FRa binding domain comprises a 

human or humanized anti-FRa antibody, for us= to treating ovarian cancer. 

A genetically modified T cell comprising • 	isolated nucleic acid sequence encoding a 

chimeric antigen receptor (CAR), when n the isolated nucleic acid sequence comprises 

the nucleic acid sequence encoding . 	Ra binding domain and the nucleic acid sequence 

encoding a 4-1BB costimulatory 2omain, wherein the FRa binding domain comprises a 

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

A genetically modified 	cell comprising an isolated nucleic acid sequence encoding a 

chimeric antigen rece. or (CAR), wherein the isolated nucleic acid sequence comprises 

the nucleic acid se. ence encoding a FRa binding domain and the nucleic acid sequence 

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

human or h • anized anti-FRa antibody, for use as a medicament to generate a persisting 

populati 	of genetically engineered T cells for treating ovarian cancer. 
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WHAT IS CLAIMED IS: 

An invention not claimed in any divisional application. 
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