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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 antjgen
binding domain derived from a bispecific antibody, a transmembrane domain/and a
CD3 zeta signaling domain, further wherein the antigen binding domain is gelected
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 cldim 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 sequence of claim 1, wherein the

antigen-binding fragment is a Fab or a scFv.

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

antigen binding domain binds to a tumOr antigen.

5. The isolat#d 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 assg€iated with a solid tumor.

The isolated nucleic acid sequence of claim 4, wherein the

ESO-VTCR, 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, 0X40, 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

CDg3, 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 3¢id sequence
selected from the group consisting of SEQ ID NO: 1, SEQ ID XO: 2, SEQ ID NO: 3,
SEQID 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 IIYNO: 17, SEQ ID NO: 18, SEQ
ID NO: 19, and any combination thereof.

11. A cell comprising a ny€leic acid sequence comprising a
sequence encoding a chimeric antigen recgptor (CAR), wherein the CAR comprises
an antigen binding domain derived frop a bispecific antibody, a transmembrane
domain, and a CD3 zeta signaling démain, further wherein the antigen binding
domain is selected from the groyp consisting of a human antibody, a humanized

antibody, an antigen binding ffagment thereof, and any combination thereof.

12. The cell of claim 11, wherein the nucleic acid sequence
comprises the nuclej€ acid sequence selected from the group consisting of SEQ ID
NOs: 20, SEQ IDANO: 21, and SEQ ID NO: 22.

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

Fab or a gcFv.

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

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/A1L3Ra,
c-Met, PSMA, Glycolipid F77, EGFRVIII, GD-2, NY-ESO-1 TCR, MAGE A3 TCR,

and any combination thereof.

18.  The cell of claim 11, wherein the CAR firther comprises a
costimulatory signaling region comprising the intracellular dgmain of a costimulatory
molecule selected from the group consisting of CD27, CD28, 4-1BB, 0X40, CD30,
CDA40, PD-1, lymphocyte function-associated antigen-A (LFA-1), CD2, CD7, LIGHT,
NKG2C, B7-H3, a ligand that specifically binds wjth CD83, and any combination

thereof.

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

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

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

21.  The cel of claim 11, wherein the nucleic acid sequence of the
antigen binding domain defived from a bispecific antibody encodes a bispecific

antibody.

22. The cell of claim 21, wherein the nucleic acid sequence
encoding the bigpecific antibody comprises the nucleic acid sequence selected from
the group copisisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO:
4, SEQ IIYNO: 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,
SEQ'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 N()
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 IDANO: 14,
SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQAD NO: 19,

and any combination thereof.

25. The cell of claim 23, wherein the bispecifi€ 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 fragmeAt thereof.

27. A method for stimulating a T cell-mediated immune response
to a target cell population or tissue in a madmal, the method comprising
administering to a 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 dopain is selected from the group consisting of a human
antibody, a humanized antibgdy, an antigen binding fragment thereof, and any
combination thereof, thergby stimulating a T cell-mediated immune response to a

target cell population of tissue in the mammal.

2% A method for stimulating a T cell-mediated immune response
to a target cel)population or tissue in a mammal, the method comprising
administerjfig 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 bisglecific antibody, a transmembranc domain, and a CD3 zeta signaling domain,

her wherein the antigen binding domain is selected from a human antibody, a
humanized 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 from’a
human antibody, a humanized antibody, an antigen binding fragment ther¢df, and any

combination thereof, thercby providing an anti-tumor immunity in the pdammal.

30. A method of providing an anti-tumor immuyudity in a mammal,
the method comprising administering to the mammal an effecti@e amount of a cell
genetically modified to express a CAR, wherein the CAR c@imprises an antigen
binding domain derived from a bispecific antibody, a tragismembrane domain, and a
CD3 zeta signaling domain, further wherein the antigén binding domain is selected
from a human antibody, a humanized antibody, aryantigen binding fragment thereof,
and any combination thereof, thereby providing an anti-tumor immunity in the

mammal.

31. A method of trgating a mammal having a disease, disorder or
condition associated with an elevaged expression of a tumor antigen, the method
comprising administering to the/mammal an effective amount of a cell genetically
modified to express a CAR gnd a bispecific antibody, wherein the CAR comprises an
antigen binding domain, g/transmembranc domain, and a CD3 zeta signaling domain,
further wherein the antfgen binding domain is selected from a human antibody, a
humanized antibody; an antigen binding fragment thereof, and any combination

thereof, thereby greating the mammal.

32. A mcthod of trcating a mammal having a discase, disorder or
conditior associated with an elevated expression of a tumor antigen, the method
compfising administering to the mammal an effective amount of a cell genetically
mgdified 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 thercof, 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 humanizgd antibody,
an antigen binding fragment thereof, and any combination thereof, whefein the cell is

aT cell

34, A method of treating a human with can€er, the method
comprising administering to the human a cell genetically eaAgineered to express a
CAR, wherein the CAR comprises an antigen binding gomain derived from a
bispecific antibody, a transmembrane domain, and /CD3 zeta signaling domain,
further wherein the antigen binding domain is se}écted from a human antibody, a
humanized antibody, an antigen binding fragment thereof, and any combination

thereof, wherein the cell is a T cell.

35.  Anisolated nugleic acid sequence encoding a bispecific
antibody, wherein the nucleic acid/equence comprises the nucleic acid sequence
selected from the group consistifig of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3,
SEQ ID NO: 4, SEQ ID NO/S, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: &, SEQ
ID NO: 9, SEQ ID NO: 14, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ
ID NO: 14, SEQ ID N@: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, and
SEQ ID NO: 19.

A6. 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 JD NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ
IDANO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ

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 amgunt of a cell

genetically modified to express a bispecific antibody.

39. A method of treating a mammal having'a disease, disorder or
condition associated with an elevated expression of a tumdr antigen, the method
comprising administering to the mammal an effective Zmount of a cell genetically

modified to express a bispecific antibody.

40. The method of claim 34, wherein the cell is a T cell.

41. The method of
from the group consisting of CD19,D20, CD22, ROR1, mesothelin, CD33/IL3Ra,
c-Met, PSMA, Glycolipid F77, BGFRvVIII, GD-2, NY-ESO-1 TCR, MAGE A3 TCR,

im 43, wherein the tumor antigen is selected

and any combination thereof.

42. ethod of treating a human with cancer, the method
comprising administering to the human a cell genetically engineered to express a

bispecific antibody’

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

engincered is an autologous T cell.

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

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

95



WO 2014/011988 PCT/US2013/050275

NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: §, SEQ ID NO:
9, SEQID 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 L
NO: 19.

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

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




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-ESO-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, 0X40, CD30,
CDA40, PD-1, lymphocyte function-associated antigen-1 (LFA-1), CD2, CD7, LIGHT,
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10.

11.

12.

13.

14.

15.

16.

17.

NKG2C, B7-H3, a ligand that specifically binds with CD83, and any combination
thereof.

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.

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.

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.

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.

The cell of claim 11, wherein the antigen-binding fragment is a Fab or a scFv.
The cell of claim 11, wherein the antigen binding domain binds to a tumor antigen.

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

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

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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18.

19.

20.

21.

22.

23.

24,

F77, EGFRVIIIL, GD-2, NY-ESO-1 TCR, MAGE A3 TCR, and any combination
thereof.

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, 0X40, 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.

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

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

antigen binding domain binds to its corresponding antigen.

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

derived from a bispecific antibody encodes a bispecific antibody.

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.

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

bispecific antibody.

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.

26.

27.

28.

29.

30.

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

an antigen-binding fragment thereof.

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

antibody, or an antigen-binding fragment thereof.

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.

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.

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.

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.

32.

33.

34.

35.

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.

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.

A cell genetically engineered to express a CAR and a bispecific antibody for use as a
médicament 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 cellisa T cell.

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.

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
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36.

37.

38.

39.

40.

4]1.

42.

43.

44,

45.

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.

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.

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.

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.

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

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.

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

for treating a human with cancer.
The cell of claim 42, wherein the cell genetically engineered is an autologous T cell.
The cell of claim 43, wherein the cell secretes the bispecific antibody.

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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46.

47.

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.

The cell of claim 44, wherein the bispecific antibody comprises a human antibody, or

an antigen-binding fragment thereof.

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

antibody, or an antigen-binding fragment thereof.
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