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CLAIMS 

What is claimed is: 

1. An isolated nucleic acid sequence comprising a sequence 

encoding a chimeric antigen receptor (CAR), wherein the CAR comprises an ant _en 

binding domain derived from a bispecific antibody, a transmembrane domain and a 

CD3 zeta signaling domain, further wherein the antigen binding domain is elected 

from the group consisting of a human antibody, a humanized antibody, n antigen 

binding fragment thereof, and any combination thereof. 

2. The isolated nucleic acid sequence of c : im 1, comprising the 

nucleic acid sequence selected from the group consisting o SEQ ID NO: 20, SEQ ID 

NO: 21, and SEQ ID NO: 22. 

3. The isolated nucleic acid s;ouence of claim 1, wherein the 

antigen-binding fragment is a Fab or a scFv. 

4. The isolated nucle 	acid sequence of claim 1, wherein the 

antigen binding domain binds to a to 	or antigen. 

5. The isola , d nucleic acid sequence of claim 4, wherein the 

tumor antigen is associated w h a hematologic malignancy. 

6. T e isolated nucleic acid sequence of claim 4, wherein the 

tumor antigen is ass. fated with a solid tumor. 

The isolated nucleic acid sequence of claim 4, wherein the 

tumor antig• 	is selected from the group consisting of CD19, CD20, CD22, ROR1, 

mesothei , CD33/1L3Ra, c-Met, PSMA, Glycolipid F77, EGFRvIII, GD-2, NY- 

ESO- TCR, MAGE A3 TCR, and any combination thereof. 

8. 	The isolated nucleic acid sequence of claim 1, wherein the 

CAR further comprises a costimulatory signaling region comprising the intracellular 

domain of a costimulatory molecule selected from the group consisting of CD27, 

CD28, 4-1BB, OX40, CD30, CD40, PD-1, lymphocyte function-associated antigen-1 
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(LFA-1), CD2, CD7, LIGHT, NKG2C, B7-H3, a ligand that specifically binds with 

CD83, and any combination thereof. 

9. The isolated nucleic acid sequence of claim 1, wherein the 

nucleic acid sequence of the antigen binding domain derived from a bispecific 

antibody encodes a bispecific antibody. 

10. The isolated nucleic acid of claim 9, wherein t ►  e nucleic acid 

sequence encoding the bispecific antibody comprises the nucleic 	id sequence 

selected from the group consisting of SEQ ID NO: 1, SEQ ID ►  O: 2, SEQ ID NO: 3, 

SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO. 7, SEQ ID NO: 8, SEQ 

ID NO: 9, SEQ 1D NO: 10, SEQ 1D NO: 11, SEQ 1D  Ni. 12, SEQ ID NO: 13, SEQ 

ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ I D 	0: 17, SEQ ID NO: 18, SEQ 

ID NO: 19, and any combination thereof. 

11. A cell comprising a n 	leic acid sequence comprising a 

sequence encoding a chimeric antigen recr ptor (CAR), wherein the CAR comprises 

an antigen binding domain derived fro ,  a bispecific antibody, a transmembrane 

domain, and a CD3 zeta signaling I amain, further wherein the antigen binding 

domain is selected from the gro . consisting of a human antibody, a humanized 

antibody, an antigen binding ►  agment thereof, and any combination thereof. 

12. T e cell of claim 11, wherein the nucleic acid sequence 

comprises the nucle 	acid sequence selected from the group consisting of SEQ ID 

NOs: 20, SEQ ID 	0: 21, and SEQ 1D NO: 22. 

13. The cell of claim 11, wherein the antigen-binding fragment is a 

Fab or a :cFv. 

14. The cell of claim 11, wherein the antigen binding domain binds 

',1 a tumor antigen. 

15. The cell of claim 14, wherein the tumor antigen is associated 

with a hematologic malignancy. 
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16. The cell of claim 14, wherein the tumor antigen is associated 

with a solid tumor. 

17. The cell of claim 14, wherein the tumor antigen is select-

from the group consisting of CD19, CD20, CD22, ROR1, mesothelin, CD33 L3Ra, 

c-Met, PSMA, Glycolipid F77, EGFRvIII, GD-2, NY-ES0-1 TCR, MA 	A3 TCR, 

and any combination thereof. 

18. The cell of claim 11, wherein the CAR f 	her comprises a 

costimulatory signaling region comprising the intracellular 4 -.main of a costimulatory 

molecule selected from the group consisting of CD27, C IP 8, 4-1BB, OX40, CD30, 

CD40, PD-1, lymphocyte function-associated antigen- 	(LFA-1), CD2, CD7, LIGHT, 

NKG2C, B7-H3, a ligand that specifically binds w 1 CD83, and any combination 

thereof. 

19. The cell of claim 11 wherein the cell is a T cell. 

20. The cell of cla 	1 11, wherein the cell exhibits an anti-tumor 

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

21. The ce 	of claim 11, wherein the nucleic acid sequence of the 

antigen binding domain d- ived from a bispecific antibody encodes a bispecific 

antibody. 

22. The cell of claim 21, wherein the nucleic acid sequence 

encoding the b.  pecific antibody comprises the nucleic acid sequence selected from 

the group co sisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 

4, SEQ I P NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, 

SEQ I ►, NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, 

SEP ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, 

• d any combination thereof. 

23. 	The cell of claim 11, wherein the cell further comprises a 

nucleic acid encoding a bispecific antibody. 
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24. The cell of claim 23, wherein the nucleic acid sequence 

encoding the bispecific antibody comprises the nucleic acid sequence selected from 

the group consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO 

4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: !, 

SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID 	0: 14, 

SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SE• D NO: 19, 

and any combination thereof. 

25. The cell of claim 23, wherein the bispecif 	antibody comprises 

a human antibody, or an antigen-binding fragment thereof 

26. The cell of claim 23, wherein th- stspecific antibody comprises 

a humanized antibody, or an antigen-binding fragm- t thereof 

27. A method for stimulati , a T cell-mediated immune response 

to a target cell population or tissue in a ma 	mal, the method comprising 

administering to a mammal an effective . mount of a cell genetically modified to 

express a CAR and a bispecific antib ►dy, wherein the CAR comprises an antigen 

binding domain, a transmembrane tomain, and a CD3 zeta signaling domain, further 

wherein the antigen binding do, am is selected from the group consisting of a human 

antibody, a humanized antib .dy, an antigen binding fragment thereof, and any 

combination thereof, there •y stimulating a T cell-mediated immune response to a 

target cell population • tissue in the mammal. 

27. 	A method for stimulating a T cell-mediated immune response 

to a target eel •opulation or tissue in a mammal, the method comprising 

administer 	g to a mammal an effective amount of a cell genetically modified to 

express 	CAR, wherein the CAR comprises an antigen binding domain derived from 

a bis 0 ecific antibody, a transmembrane domain, and a CD3 zeta signaling domain, 

her wherein the antigen binding domain is selected from a human antibody, a 

mmanized antibody, an antigen binding fragment thereof, and any combination 

thereof, thereby stimulating a T cell-mediated immune response to a target cell 

population or tissue in the mammal. 
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29. A method of providing an anti-tumor immunity in a mammal, 

the method comprising administering to the mammal an effective amount of a cell 

genetically modified to express a CAR and a bispecific antibody, wherein the CAR 

comprises an antigen binding domain, a transmembrane domain, and a CD3 zeta 

signaling domain, further wherein the antigen binding domain is selected fro , a 

human antibody, a humanized antibody, an antigen binding fragment they- •f, and any 

combination thereof, thereby providing an anti-tumor immunity in the ►  ammal. 

30. A method of providing an anti-tumor imm 	ity in a mammal, 

the method comprising administering to the mammal an effect 	e amount of a cell 

genetically modified to express a CAR, wherein the CAR c.mprises an antigen 

binding domain derived from a bispecific antibody, a tr 	smembrane domain, and a 

CD3 zeta signaling domain, further wherein the anti 	n binding domain is selected 

from a human antibody, a humanized antibody, a antigen binding fragment thereof, 

and any combination thereof, thereby providin: an anti-tumor immunity in the 

mammal. 

31. A method of tr ating a mammal having a disease, disorder or 

condition associated with an eleva d expression of a tumor antigen, the method 

comprising administering to th mammal an effective amount of a cell genetically 

modified to express a CAR 	d a bispecific antibody, wherein the CAR comprises an 

antigen binding domain, . transmembrane domain, and a CD3 zeta signaling domain, 

further wherein the an gen binding domain is selected from a human antibody, a 

humanized antibod , an antigen binding fragment thereof, and any combination 

thereof, thereby 	eating the mammal. 

32. A method of treating a mammal having a disease, disorder or 

conditio 	associated with an elevated expression of a tumor antigen, the method 

comp sing administering to the mammal an effective amount of a cell genetically 

m,,dified to express a CAR, wherein the CAR comprises an antigen binding domain 

derived from a bispecific antibody, a transmembrane domain, and a CD3 zeta 

signaling domain, further wherein the antigen binding domain is selected from a 

human antibody, a humanized antibody, an antigen binding fragment thereof, and any 

combination thereof, thereby treating the mammal. 
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33. A method of treating a human with cancer, the method 

comprising administering to the human a cell genetically engineered to express a 

CAR and a bispecific antibody, wherein the CAR comprises an antigen binding 

domain, a transmembrane domain, and a CD3 zeta signaling domain, further 	herein 

the antigen binding domain is selected from a human antibody, a humani • d antibody, 

an antigen binding fragment thereof, and any combination thereof, wh 	cm the cell is 

a T cell. 

34. A method of treating a human with cal er, the method 

comprising administering to the human a cell genetically - gineered to express a 

CAR, wherein the CAR comprises an antigen binding t omain derived from a 

bispecific antibody, a transmembrane domain, and . CD3 zeta signaling domain, 

further wherein the antigen binding domain is se - ted from a human antibody, a 

humanized antibody, an antigen binding frag 	ent thereof, and any combination 

thereof, wherein the cell is a T cell. 

35. An isolated nu,  eic acid sequence encoding a bispecific 

antibody, wherein the nucleic acis 	equence comprises the nucleic acid sequence 

selected from the group consist g of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, 

SEQ ID NO: 4, SEQ ID NO.  5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ 

ID NO: 9, SEQ ID NO: 1 t SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ 

ID NO: 14, SEQ ID NO. 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, and 

SEQ ID NO: 19. 

6. 	A cell comprising a nucleic acid sequence encoding a bispecific 

antibody, w erein the nucleic acid sequence comprises the nucleic acid sequence 

selected 'rom the group consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, 

SEQ 6 NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ 

ID 	0: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ 

'A NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, and 

SEQ ID NO: 19. 
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37. A method for stimulating a T cell-mediated immune response 

to a target cell population or tissue in a mammal, the method comprising 

administering to a mammal an effective amount of a cell genetically modified to 

express a bispecific antibody. 

38. A method of providing an anti-tumor immunity in . mammal, 

the method comprising administering to the mammal an effective amo nt of a cell 

genetically modified to express a bispecific antibody. 

39. A method of treating a mammal havin 	a disease, disorder or 

condition associated with an elevated expression of a to 	dr antigen, the method 

comprising administering to the mammal an effective mount of a cell genetically 

modified to express a bispecific antibody. 

40. The method of claim 	' , wherein the cell is a T cell. 

41. The method of 	im 43, wherein the tumor antigen is selected 

from the group consisting of CD19 	D20, CD22, ROR1, mesothelin, CD33/IL3Ra, 

c-Met, PSMA, Glycolipid F77, . 	FRvIII, GD-2, NY-ESO-1 TCR, MAGE A3 TCR, 

and any combination thereof. 

42. ' 	ethod of treating a human with cancer, the method 

comprising administ 	ing to the human a cell genetically engineered to express a 

bispecific antibod . 

43. The method of claim 42, wherein the cell genetically 

engineere 	is an autologous T cell. 

44. The method of claim 43, wherein the cell secretes the bispecific 

a F 'body. 

45. The method of claim 44, wherein the bispecific antibody is 

encoded by a nucleic acid sequence comprising the nucleic acid sequence selected 

from the group consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID 
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NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 

9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 

14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, and SEQ 1 

NO: 19. 

46. The method of claim 44, wherein the bispecific antibody 

comprises a human antibody, or an antigen-binding fragment thereof. 

47. The method of claim 44, wherein the bisp • ific antibody 

comprises a humanized antibody, or an antigen-binding frag 	nt thereof. 
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CLAIMS 

What is claimed is: 

1.  An isolated nucleic acid sequence comprising a sequence encoding a chimeric antigen 

receptor (CAR), wherein the CAR comprises an antigen binding domain derived from 

a bispecific antibody, a transmembrane domain, and a CD3 zeta signaling domain, 

further wherein the antigen binding domain is selected from the group consisting of a 

human antibody, a humanized antibody, an antigen binding fragment thereof, and any 

combination thereof. 

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

selected from the group consisting of SEQ ID NO: 20, SEQ ID NO: 21, and SEQ ID 

NO: 22. 

3.  The isolated nucleic acid sequence of claim 1, wherein the antigen-binding fragment 

is a Fab or a scFv. 

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

binds to a tumor antigen. 

5.  The isolated nucleic acid sequence of claim 4, wherein the tumor antigen is associated 

with a hematologic malignancy. 

6.  The isolated nucleic acid sequence of claim 4, wherein the tumor antigen is associated 

with a solid tumor. 

7.  The isolated nucleic acid sequence of claim 4, wherein the tumor antigen is selected 

from the group consisting of CD19, CD20, CD22, ROR1, mesothelin, CD33/IL3Ra, 

c-Met, PSMA, Glycolipid F77, EGFRvIII, GD-2, NY-ES0-1 TCR, MAGE A3 TCR, 

and any combination thereof. 

8.  The isolated nucleic acid sequence of claim 1, wherein the CAR further comprises a 

costimulatory signaling region comprising the intracellular domain of a costimulatory 

molecule selected from the group consisting of CD27, CD28, 4-1BB, OX40, CD30, 

CD40, PD-1, lymphocyte function-associated antigen-1 (LFA-1), CD2, CD7, LIGHT, 
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NKG2C, B7-H3, a ligand that specifically binds with CD83, and any combination 

thereof. 

9.  The isolated nucleic acid sequence of claim 1, wherein the nucleic acid sequence of 

the antigen binding domain derived from a bispecific antibody encodes a bispecific 

antibody. 

10.  The isolated nucleic acid of claim 9, wherein the nucleic acid sequence encoding the 

bispecific antibody comprises the nucleic acid sequence selected from the group 

consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID 

NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 

10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 

15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, and any 

combination thereof. 

11.  A cell comprising a nucleic acid sequence comprising a sequence encoding a chimeric 

antigen receptor (CAR), wherein the CAR comprises an antigen binding domain 

derived from a bispecific antibody, a transmembrane domain, and a CD3 zeta 

signaling domain, further wherein the antigen binding domain is selected from the 

group consisting of a human antibody, a humanized antibody, an antigen binding 

fragment thereof, and any combination thereof. 

12.  The cell of claim 11, wherein the nucleic acid sequence comprises the nucleic acid 

sequence selected from the group consisting of SEQ ID NOs: 20, SEQ ID NO: 21, 

and SEQ ID NO: 22. 

13.  The cell of claim 11, wherein the antigen-binding fragment is a Fab or a scFv. 

14.  The cell of claim 11, wherein the antigen binding domain binds to a tumor antigen. 

15.  The cell of claim 14, wherein the tumor antigen is associated with a hematologic 

malignancy. 

16.  The cell of claim 14, wherein the tumor antigen is associated with a solid tumor. 

17.  The cell of claim 14, wherein the tumor antigen is selected from the group consisting 

of CD19, CD20, CD22, ROR1, mesothelin, CD33/IL3Ra, c-Met, PSMA, Glycolipid 
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F77, EGFRvIII, GD-2, NY-ESO-1 TCR, MAGE A3 TCR, and any combination 

thereof 

18.  The cell of claim 11, wherein the CAR further comprises a costimulatory signaling 

region comprising the intracellular domain of a costimulatory molecule selected from 

the group consisting of CD27, CD28, 4-1BB, OX40, CD30, CD40, PD-1, lymphocyte 

function-associated antigen-1 (LFA-1), CD2, CD7, LIGHT, NKG2C, B7-H3, a ligand 

that specifically binds with CD83, and any combination thereof 

19.  The cell of claim 11, wherein the cell is a T cell. 

20.  The cell of claim 11, wherein the cell exhibits an anti-tumor immunity when the 

antigen binding domain binds to its corresponding antigen. 

21.  The cell of claim 11, wherein the nucleic acid sequence of the antigen binding domain 

derived from a bispecific antibody encodes a bispecific antibody. 

22.  The cell of claim 21, wherein the nucleic acid sequence encoding the bispecific 

antibody comprises the nucleic acid sequence selected from the group consisting of 

SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ 

ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID 

NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID 

NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, and any combination 

thereof 

23.  The cell of claim 11, wherein the cell further comprises a nucleic acid encoding a 

bispecific antibody. 

24.  The cell of claim 23, wherein the nucleic acid sequence encoding the bispecific 

antibody comprises the nucleic acid sequence selected from the group consisting of 

SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ 

ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID 

NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID 

NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, and any combination 

thereof 
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25.  The cell of claim 23, wherein the bispecific antibody comprises a human antibody, or 

an antigen-binding fragment thereof 

26.  The cell of claim 23, wherein the bispecific antibody comprises a humanized 

antibody, or an antigen-binding fragment thereof. 

27.  An effective amount of a cell genetically modified to express a CAR and a bispecific 

antibody for use as a medicament for 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, and a CD3 zeta signaling domain, 

further wherein the antigen binding domain is selected from the group consisting of a 

human antibody, a humanized antibody, an antigen binding fragment thereof, and any 

combination thereof 

28.  An effective amount of a cell genetically modified to express a CAR for use as a 

medicament for 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 derived from a bispecific antibody, a transmembrane domain, and a CD3 zeta 

signaling domain, further wherein the antigen binding domain is selected from a 

human antibody, a humanized antibody, an antigen binding fragment thereof, and any 

combination thereof 

29.  An effective amount of a cell genetically modified to express a CAR and a bispecific 

antibody for use as a medicament for providing an anti-tumor immunity in a mammal, 

wherein the CAR comprises an antigen binding domain, a transmembrane domain, 

and a CD3 zeta signaling domain, further wherein the antigen binding domain is 

selected from a human antibody, a humanized antibody, an antigen binding fragment 

thereof, and any combination thereof 

30.  An effective amount of a cell genetically modified to express a CAR for use as a 

medicament for providing an anti-tumor immunity in a mammal, wherein the CAR 

comprises an antigen binding domain derived from a bispecific antibody, a 

transmembrane domain, and a CD3 zeta signaling domain, further wherein the antigen 

binding domain is selected from a human antibody, a humanized antibody, an antigen 

binding fragment thereof, and any combination thereof 
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31.  An effective amount of a cell genetically modified to express a CAR and a bispecific 

antibody for use in a medicament for treating a mammal having a disease, disorder or 

condition associated with an elevated expression of a tumor antigen, wherein the CAR 

comprises an antigen binding domain, a transmembrane domain, and a CD3 zeta 

signaling domain, further wherein the antigen binding domain is selected from a 

human antibody, a humanized antibody, an antigen binding fragment thereof, and any 

combination thereof. 

32.  An effective amount of a cell genetically modified to express a CAR for use in a 

medicament for treating a mammal having a disease, disorder or condition associated 

with an elevated expression of a tumor antigen, wherein the CAR comprises an 

antigen binding domain derived from a bispecific antibody, a transmembrane domain, 

and a CD3 zeta signaling domain, further wherein the antigen binding domain is 

selected from a human antibody, a humanized antibody, an antigen binding fragment 

thereof, and any combination thereof, thereby treating the mammal. 

33.  A cell genetically engineered to express a CAR and a bispecific antibody for use as a 

medicament for treating a human with cancer, wherein the CAR comprises an antigen 

binding domain, a transmembrane domain, and a CD3 zeta signaling domain, further 

wherein the antigen binding domain is selected from a human antibody, a humanized 

antibody, an antigen binding fragment thereof, and any combination thereof, wherein 

the cell is a T cell. 

34.  A cell genetically engineered to express a CAR for use as a medicament for treating a 

human with cancer, the method comprising administering to the human a, wherein the 

CAR comprises an antigen binding domain derived from a bispecific antibody, a 

transmembrane domain, and a CD3 zeta signaling domain, further wherein the antigen 

binding domain is selected from a human antibody, a humanized antibody, an antigen 

binding fragment thereof, and any combination thereof, wherein the cell is a T cell. 

35.  An isolated nucleic acid sequence encoding a bispecific antibody, wherein the nucleic 

acid sequence comprises the nucleic acid sequence selected from the group consisting 

of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, 

SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ 

93 



ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ 

ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, and SEQ ID NO: 19. 

36.  A cell comprising a nucleic acid sequence encoding a bispecific antibody, wherein the 

nucleic acid sequence comprises the nucleic acid sequence selected from the group 

consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID 

NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 

10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 

15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, and SEQ ID NO: 19. 

37.  An effective amount of a cell genetically modified to express a bispecific antibody for 

use as a medicament for stimulating a T cell-mediated immune response to a target 

cell population or tissue in a mammal. 

38.  An effective amount of a cell genetically modified to express a bispecific antibody for 

use as a medicament for providing an anti-tumor immunity in a mammal. 

39.  An effective amount of a cell genetically modified to express a bispecific antibody for 

use as a medicament for treating a mammal having a disease, disorder or condition 

associated with an elevated expression of a tumor antigen. 

40.  The cell of claim 39, wherein the cell is a T cell. 

41.  The cell of claim 43, wherein the tumor antigen is selected from the group consisting 

of CD19, CD20, CD22, ROR1, mesothelin, CD33/IL3Ra, c-Met, PSMA, Glycolipid 

F77, EGFRvIII, GD-2, NY-ESO-1 TCR, MAGE A3 TCR, and any combination 

thereof. 

42.  A cell genetically engineered to express a bispecific antibody for use as a medicament 

for treating a human with cancer. 

43.  The cell of claim 42, wherein the cell genetically engineered is an autologous T cell. 

44.  The cell of claim 43, wherein the cell secretes the bispecific antibody. 

45.  The cell of claim 44, wherein the bispecific antibody is encoded by a nucleic acid 

sequence comprising the nucleic acid sequence selected from the group consisting of 

SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ 
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ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID 

NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID 

NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, and SEQ ID NO: 19. 

46.  The cell of claim 44, wherein the bispecific antibody comprises a 

an antigen-binding fragment thereof 

human antibody, or 

47.  The cell of claim 44, wherein the bispecific antibody comprises a 

antibody, or an antigen-binding fragment thereof 

humanized 
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