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 cosisting of a
human antibody, a humanized antibody, an antigen binding fragment {Hereof, and any

combination thereof.

2. The isolated nucleic acid sequence of claim 1, comprising the Hucleic acid sequence
selected from the group consisting of SEQ ID NO: 20, SEQYID NO: 21, and SEQ ID
NO: 22.

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

is a Fab or a scFv.

4, The isolated nucleic acid sequence of claimy], wherein the antigen binding domain

binds to a tumor antigen.

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

with a hematologic malignancy.

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

with a solid tumor.

7. The isolated nucleicAcid sequence of claim 4, wherein the tumor antigen is selected
from the group cghsisting 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 coybination thereof.

8. The 156ated nucleic acid sequence of claim 1, wherein the CAR further comprises a
cogtimulatory signaling region comprising the intracellular domain of a costimulatory
olecule selected from the group consisting of CD27, CD28, 4-1BB, O0X40, CD30,
CD40, PD-1, lymphocyte function-associated antigen-1 (LFA-1), CD2, CD7, LIGHT,
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10.

11.

12

13.

14.

15.

16.

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 bispecif}

antibody.

The isolated nucleic acid of claim 9, wherein the nucleic acid sequence engoding 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 1JJ NO: 4, SEQ ID
NQO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NQ: 8, SEQ ID BO: 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, SE@ ID NO: 19, and any

combination thereof.

A cell comprising a nucleic acid sequence comprisifg 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, #humanized antibody, an antigen binding

fragment thereof, and any combinatign thereof.

The cell of claim 11, wherein th¢ 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, &vherein the antigen-binding fragment is a Fab or a scFv.
The cell of clainy'1 1, wherein the antigen binding domain binds to a tumor antigen.

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

malignapCy.
Thekell of claim 14, wherein the tumor antigen is associated with a solid tumor.

he 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, EGFRVIIL, 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 ffom
the group consisting of CD27, CD28, 4-1BB, 0X40, CD30, CD40, PD-1, ly ocyte
function-associated antigen-1 (LFA-1), CD2, CD7, LIGHT, NKG2C, B7-H5, 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 irgmunity when the

antigen binding domain binds to its corresponding antigen.

21.  Thecell of claim 11, wherein the nucleic acid sequencg of the antigen binding domain

derived from a bispecific antibody encodes a bispegific antibody.

22.  The cell of claim 21, wherein the nucleic acid gequence encoding the bispecific
antibody comprises the nucleic acid sequenge selected from the group consisting of
SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID XO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ
ID NO: 6, SEQ ID NO: 7, SEQ ID N@: &, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID
NO: 11, SEQ ID NO: 12, SEQ IDXNO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID
NO: 16, SEQ ID NO: 17, SEQ YD NO: 18, SEQ ID NO: 19, and any combination

thereof.

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

bispecific antibody.

24.  The cell of claipt 23, wherein the nucleic acid sequence encoding the bispecific
antibody copdprises the nucleic acid sequence selected from the group consisting of
SEQ ID MO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ
ID NOY 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID
NQO/11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID

0: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NQO: 19, and any combination
thereof.
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25.  Thecell 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.  Aneffective amount of a cell genetically modified to express a CAR and a pispecific
antibody for use as a medicament for stimulating a T cell-mediated immphne response
to a target cell population or tissue in a mammal, wherein the CAR cofmprises an
antigen binding domain, a transmembrane domain, and a CD3 zetg/signaling domain,
further wherein the antigen binding domain is selected from the/group consisting of a
human antibody, a humanized antibody, an antigen binding ffagment thereof, and any

combination thereof.

28. An effective amount of a cell genetically modified tg’express a CAR foruseasa
medicament for stimulating a T cell-mediated imyfune response to a target cell
population or tissue in a mammal, wherein theZ7CAR comprises an antigen binding
domain derived from a bispecific antibody,a transmembrane domain, and a CD3 zeta
signaling domain, further wherein the apligen 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 compfises an antigen binding domain, a transmembrane domain,
and a CD3 zeta signdling domain, further wherein the antigen binding domain is
selected from a h¥man antibody, a humanized antibody, an antigen binding fragment

thereof, and apy 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
copAprises an antigen binding domain derived from a bispecific antibody, a
ansmembrane 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 CA
comprises an antigen binding domain, a transmembrane domain, and a CD3 zeta
signaling domain, further wherein the antigen binding domain is selected from
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 usein a
medicament for treating a mammal having a disease, disorder or gondition 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 aptigen 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
mledicament for treating a human with cap€er, wherein the CAR comprises an antigen
binding domain, a transmembrane domyain, and a CD3 zeta signaling domain, further
wherein the antigen binding domairyis selected from a human antibody, a humanized
antibody, an antigen binding fragiment thereof, and any combination thereof, wherein

thecellisa T cell.

34. A cell genetically engingéred 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 aryantigen binding domain derived from a bispecific antibody, a
transmembrane/domain, and a CD3 zeta signaling domain, further wherein the antigen
binding domdin 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 jéolated nucleic acid sequence encoding a bispecific antibody, wherein the nucleic
id 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].

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 ftie
nucleic acid sequence comprises the nucleic acid sequence selected from the gropp
consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, 8EQ ID
NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: §, 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 Pispecific antibody for
use as a medicament for stimulating a T cell-mediated immurie response to a target

cell population or tissue in a mammal.

An effective amount of a cell genetically modified t¢/express a bispecific antibody for

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

An effective amount of a cell genetically mogdified to express a bispecific antibody for
use as a medicament for treating a mammgl] having a disease, disorder or condition

associated with an elevated expression/f a tumor antigen.
The cell of claim 39, wherein the gell isa T cell.

The cell of claim 43, whereirythe tumor antigen is selected from the group consisting
of CD19, CD20, CD22, ROR1, mesothelin, CD33/IL3Ra, c-Met, PSMA, Glycolipid
F77, EGFRVIIIL, 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 @ human with cancer.
The celf 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, SEQID 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 antibogdy, or

an antigen-binding fragment thereof.

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

antibody, or an antigen-binding fragment thereof.




CLAIMS

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 and the antigen binding domain binds to two different epitopes,
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 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.

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

is a Fab or a scFv.

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

binds to a tumor antigen.

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

with a hematologic malignancy.

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

with a solid tumor.

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.

The 1solated 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 (LFA-1), CD2, CD7, LIGHT,
NKG2C, B7-H3, a ligand that specifically binds with CD83, and any combination
thereof.
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10.

11.

12.

13.

14.

15.

16.

17.

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 and the antigen binding domain binds to two
different epitopes, 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
F77, EGFRVIIL, GD-2, NY-ESO-1 TCR, MAGE A3 TCR, and any combination

thereof.
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18.

19.

20.

21.

22.

23,

24,

25.

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 CD8&3, and any combination thereof.

The cell of claim 11, wherein the cellis 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 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
NQO: 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 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, SEQ ID NO: 19, and any combination thereof.

The cell of claim 11, wherein the bispecific antibody comprises a human antibody, or

an antigen-binding fragment thereof.

The cell of claim 11, 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,

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

91



26.

27.

28.

29.

antibody, a humanized antibody, an antigen binding fragment thereof, and any
combination thereof, and wherein the bispecific antibody binds to two different

epitopes.

An effective amount of a cell genetically modified to express a CAR foruse 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 and the antigen binding domain binds to
two different epitopes, 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, wherein the antigen binding domain is selected
from a human antibody, a humanized antibody, an antigen binding fragment thereof,
and any combination thereof, and wherein the bispecific antibody binds to two

different epitopes.

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 and the
antigen binding domain binds to two different epitopes, 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 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, wherein the antigen binding domain is selected from a human

antibody, 2 humanized antibody, an antigen binding fragment thereof, and any
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30.

3L

32.

33.

34,

combination thereof, and wherein the bispecific antibody binds to two different

epitopes.

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 and the antigen binding
domain binds to two different epitopes, 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
medicament for treating a human with cancer, wherein the CAR comprises an antigen
binding domain, a transmembrane domain, and a CD3 zeta signaling domain, 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

bispecific antibody binds to two different epitopes, and wherein the cell is a T cell.

A cell genetically engineered to express a CAR for use as a medicament for treating a
human with cancer, wherein the CAR comprises an antigen binding domain derived
from a bispecific antibody and the antigen binding domain binds to two different
antigens, 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

aT cell,

A vector comprising a nucleic acid sequence encoding a CAR and a bispecific

antibody, wherein the bispecific antibody binds to two different epitopes.

A cell comprising a transfected RNA 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.
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

An effective amount of a cell comprising a transfected RNA encoding 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 comprising a transfected RNA encoding a bispecific

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

An effective amount of a cell comprising a transfected RNA encoding 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 37, wherein the cell isa T cell.

The cell of claim 37, wherein the tumor antigen is selected from the group consisting
of CD19, CD20, CD22, ROR1, mesothelin, CD33/IL3Ra, c-Met, PSMA, Glycolipid
F77, EGFRvII], GD-2, NY-ESO-1 TCR, MAGE A3 TCR, and any combination
thereof.

A cell comprising a transfected RNA encodinga bispecific antibody for use as a

medicament for treating a human with cancer.
The cell of claim 40, wherein the cell is an autologous T cell.
The cell of claim 41, wherein the cell secretes the bispecific antibody.

The cell of claim 42, 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
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 42, wherein the bispecific antibody comprises a human antibody, or

an antigen-binding fragment thereof.

The cell of claim 42, wherein the bispecific antibody comprises a humanized

antibody, or an antigen-binding fragment thereof.
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46.

The vector of claim 33, wherein the nucleic acid sequence comprises a 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: &, 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.
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