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scope of the claimed subject matter.

CAR T-cell therapy is a type of treatment in which a patient's T-cells are isolated and
are modified in the laboratory so the modified T-cells will attack cancer cells. Isolated T-cells
are modified to express a chimeric antigen receptor (CAR) that binds to a certain protein (i.e.,
LYPD3) on the patient’s cancer cells. Large numbers of the CAR T-cells are then grown in
the laboratory and given to the patient, typically by infusion. CAR T-cell therapy is also
referred to as chimeric antigen receptor T-cell therapy.

In one aspect, the present disclosure refers to a chimeric antigen receptor (CAR),
wherein the CAR comprises: (1) an extracellular binding domain that specifically binds to
LYPD3; (2) a transmembrane domain; and (3) at least one cytoplasmic signaling domain.

In certain examples of the CAR, the extracellular binding domain comprises a single
chain variable fragment (scFv) that specifically binds to LYPD3. In an example, the scFv
comprises an amino acid sequence sharing at least 95% sequence identity to the amino acid
sequence of SEQ ID NO:10.

In certain examples of the CAR, the transmembrane domain comprises an amino acid

sequence derived from a molecule that is the alpha chain of the T-cell receptor, the beta chain
of the T-cell receptor, the zeta chain of the T-cell receptor, CD3-epsilon, CD3-zeta, CD4,
CD5, CDS, CD9, CD16, CD22, CD28, CD33, CD37, CD45, CD64, CD80, CD86, CD134,
CD137, or CD154. In some examples, the transmembrane domain comprises an amino acid
sequence derived from CD8. In an example, the transmembrane domain comprises an amino
acid sequence sharing at least 95% sequence identity to the amino acid sequence of SEQ ID
NO:11. In yet another example, the transmembrane domain comprises the amino acid
sequence of SEQ ID NO:11.

In certain examples of the CAR, the at least one cytoplasmic signaling domain
comprises at least one amino acid sequence derived from a molecule that is CD2, CD3-zeta,
CD3-gamma, CD3-delta, CD3-epsilon, CD5, CD7, CD22, CD27, CD28, CD30, CDA40,
CD66d, CD79a, CD79b, 4-1BB (CD137), 0X40, PD-1, ICOS, lymphocyte function-
associated antigen-1 (LFA-1), LIGHT, NKG2C, B7-H3, FcR-gamma, FcR-beta, or TCR-
zeta. In certain examples, the at least one cytoplasmic signaling domain comprises an amino
acid sequence derived from CD3-zeta. In an example, the at least one cytoplasmic signaling
domain comprises an amino acid sequence sharing at least 95% sequence identity to the
amino acid sequence of SEQ ID NO:14. In yet another example, the at least one cytoplasmic

signaling domain comprises the amino acid sequence of SEQ ID NO:14. In
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certain examples, the at least one cytoplasmic signaling domain comprises an amino acid
sequence derived from CD28. In an example, the at least one cytoplasmic signaling domain
comprises an amino acid sequence sharing at least 95% sequence identity to the amino acid
sequence of SEQ ID NO:12. In yet another example, the at least one cytoplasmic signaling
domain comprises to the amino acid sequence of SEQ ID NO:12. In certain examples, the at
least one cytoplasmic signaling domain comprises an amino acid sequence derived from 4-
1BB. In an example, the at least one cytoplasmic signaling domain comprises an amino acid
sequence sharing at least 95% sequence identity to the amino acid sequence of SEQ ID
NO:13. In yet another example, the at least one cytoplasmic signaling domain comprises the
amino acid sequence of SEQ ID NO:13.

In some examples, the CAR comprises three cytoplasmic signaling domains, wherein
the first cytoplasmic signaling domain is derived from CD28, wherein the second
cytoplasmic signaling domain is derived from CD3, and wherein the third cytoplasmic
signaling domain is derived from 4-1BB. In an example, the first cytoplasmic signaling
comprises an amino acid sequence sharing at least 95% sequence identity to the amino acid
sequence of SEQ ID NO:14, the second cytoplasmic signaling domain comprises an amino
acid sequence sharing at least 95% sequence identity to the amino acid sequence of SEQ ID
NO:12, and the third cytoplasmic signaling domain comprises an amino acid sequence
sharing at least 95% sequence identity to the amino acid sequence of SEQ ID NO:13. In yet
another example, the first cytoplasmic signaling comprises the amino acid sequence of SEQ
ID NO:14, the second cytoplasmic signaling domain comprises the amino acid sequence of
SEQ ID NO:12, and the third cytoplasmic signaling domain comprises the amino acid
sequence of SEQ ID NO:13.

In another aspect, the present disclosure refers to a population of activated T-cells
comprising the chimeric antigen receptor (CAR) as disclosed herein. In certain examples, the
population of activated T-cells is present in a therapeutically effective amount for treatment
of a cancer expressing LYPD3.

In yet another aspect, the present disclosure refers to a pharmaceutical composition
comprising a population of activated T-cells expressing the CAR as disclosed herein, and a
pharmaceutically acceptable carrier. In certain examples, the pharmaceutically acceptable
carrier supports maintenance of the population of activated T-cells. In some examples of the
pharmaceutical composition, the composition further comprising at least one therapeutic
agent.

In another aspect, the present disclosure refers to an isolated nucleic acid comprising a
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nucleotide sequence encoding the CAR as disclosed herein.

In yet another example, this disclosure provides a method of inducing a T-cell response
in a subject suffering from a cancer expressing LYPD3, wherein the method comprises
administering to the subject a therapeutically effective amount of the population of activated
T-cells, or the pharmaceutical composition as disclosed herein, wherein the administration
induces an anti-tumor response to the cancer. In certain examples of the method, the cancer
is selected from the group consisting of lung cancer, head and neck cancer, cervical cancer,
urothelial cancer, melanoma, breast cancer, prostate cancer, colon cancer, renal cell
carcinoma, ovarian cancer, neuroblastoma, rhabdomyosarcoma, leukemia, and lymphoma.

In yet another aspect, the present disclosure refers to use of a population of activated T-
cells as disclosed herein in the manufacture of a pharmaceutical composition for inducing a
T-cell response in a subject suffering from a cancer expressing LYPD?3.

In another example, this disclosure provides a method of preparing a population of
activated T-cells expressing the chimeric antigen receptor (CAR) as disclosed here, wherein
the method comprises: (1) transfecting or transducing isolated T-cells with a nucleic acid
encoding the CAR as disclosed herein; and (2) expanding the CAR-expressing T-cells
following transfection or transduction, wherein the T-cells are expanded by culturing in the
presence of IL-2, and/or CD3 and CD28 antibodies. In certain examples, the isolated T-cells
are isolated from a mammal. In an example, the mammal is a human. In certain examples,
the human is a subject suffering from a cancer expressing LYPD3. In certain examples, the
isolated T-cells are autologous to the subject suffering from a cancer expressing LYPD3.

In yet another aspect, the present disclosure refers to a method of preparing a population
of activated T-cells expressing the chimeric antigen receptor (CAR) as disclosed herein, said
method comprising:

Q)] transfecting or transducing isolated T-cells with a nucleic acid encoding the
CAR as disclosed herein; and
2) expanding the CAR-expressing T-cells following transfection or transduction,

wherein the T-cells are expanded by culturing in the presence of IL-2, and/or CD3 and CD28
antibodies.

Another example of the present disclosure provides all that is described and illustrated herein.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing aspects and other features of the disclosure are explained in the following
description, taken in connection with the accompanying drawings, herein:

FIG. 1 is a graph showing LYPD3 CAR expression in transduced mouse lymphocytes.

FIG. 2 is a graph showing LYPD3 CAR T-cell activation by Lewis lung cancer cells.

FIG. 3 is a graph showing LYPD3 CAR T-cell killing efficacy against Lewis lung
cancer cells.

FIG. 4A-4D are graphs and images showing in vivo efficacy of LYPD3 CAR T-cells
against mouse lung cancer. (FIG. 4A) spider plot of individual Lewis lung tumor sizes at the
indicated time points after LYPD3 CAR T-cell administration; (FIG. 4B) average volumes of
tumors shown in (4A); (FIG. 4C) tumor images after dissection; (FIG. 4D) tumor weights of
control and LYPD3 CAR groups (one-tailed t-test).
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CLAIMS

We claim:

1. A chimeric antigen receptor (CAR), wherein the CAR comprises:
(1) an extracellular binding domain that specifically binds to LYPD?3;
(2) a transmembrane domain; and

(3) at least one cytoplasmic signaling domain.

2. The CAR of claim 1, wherein the extracellular binding domain comprises a single chain

variable fragment (scFv) that specifically binds to LYPD3.

3. The CAR of claim 2, wherein the scFv comprises an amino acid sequence sharing at

least 95% sequence identity to the amino acid sequence of SEQ ID NO:10.

4.  The CAR of any of claims 1-3, wherein the transmembrane domain comprises an amino
acid sequence derived from a molecule that is the alpha chain of the T-cell receptor, the beta
chain of the T-cell receptor, the zeta chain of the T-cell receptor, CD3-epsilon, CD3-zeta,
CD4, CD5, CD8, CDY, CD16, CD22, CD28, CD33, CD37, CD45, CD64, CD80, CD86,
CD134, CD137, or CD154.

5. The CAR of claim 4, wherein the transmembrane domain comprises an amino acid

sequence derived from CD8.

6. The CAR of claim 5, wherein the transmembrane domain comprises an amino acid
sequence sharing at least 95% sequence identity to the amino acid sequence of SEQ ID

NO:11.

7.  The CAR of any of claims 1-6, wherein the at least one cytoplasmic signaling domain
comprises at least one amino acid sequence derived from a molecule that is CD2, CD3-zeta,
CD3-gamma, CD3-delta, CD3-epsilon, CD5, CD7, CD22, CD27, CD28, CD30, CD40,
CD66d, CD79a, CD79b, 4-1BB (CD137), 0X40, PD-1, ICOS, lymphocyte function-
associated antigen-1 (LFA-1), LIGHT, NKG2C, B7-H3, FcR-gamma, FcR-beta, or TCR-

zeta.
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8.  The CAR of claim 7, wherein the at least one cytoplasmic signaling domain comprises
an amino acid sequence derived from CD3-zeta, an amino acid sequence derived from CD28,

or an amino acid sequence derived from 4-1BB.

9.  The CAR of claim 8, wherein the at least one cytoplasmic signaling domain comprises

an amino acid sequence sharing at least 95% sequence identity to the amino acid sequence of
SEQ ID NO:14, an amino acid sequence sharing at least 95% sequence identity to the amino

acid sequence of SEQ ID NO:12, or an amino acid sequence sharing at least 95% sequence

identity to the amino acid sequence of SEQ ID NO:13.

10. The CAR of claim 7, wherein the CAR comprises three cytoplasmic signaling domains,
wherein the first cytoplasmic signaling domain is derived from CD28, wherein the second
cytoplasmic signaling domain is derived from CD3, and wherein the third cytoplasmic

signaling domain is derived from 4-1BB.

11. The CAR of claim 10, wherein the first cytoplasmic signaling comprises an amino acid
sequence sharing at least 95% sequence identity to the amino acid sequence of SEQ ID
NO:14, wherein the second cytoplasmic signaling domain comprises an amino acid sequence
sharing at least 95% sequence identity to the amino acid sequence of SEQ ID NO:12, and
wherein the third cytoplasmic signaling domain comprises an amino acid sequence sharing at

least 95% sequence identity to the amino acid sequence of SEQ ID NO:13.

12. A population of activated T-cells comprising the chimeric antigen receptor (CAR) of

any of claims 1-11.

13. A pharmaceutical composition comprising a population of activated T-cells expressing

the CAR according to any of claims 1-11, and a pharmaceutically acceptable carrier.

14. The pharmaceutical composition of claim 13, further comprising at least one therapeutic

agent.

15. Anisolated nucleic acid comprising a nucleotide sequence encoding the CAR of any of

claims 1-11.
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16. Use of a population of activated T-cells according to claim 12 in the manufacture of a
pharmaceutical composition for inducing a T-cell response in a subject suffering from a

cancer expressing LYPD3.

17. The use of claim 16, wherein the cancer is selected from the group consisting of lung
cancer, head and neck cancer, cervical cancer, urothelial cancer, melanoma, breast cancer,
prostate cancer, colon cancer, renal cell carcinoma, ovarian cancer, neuroblastoma,

rhabdomyosarcoma, leukemia, and lymphoma.

18. A method of preparing a population of activated T-cells expressing the chimeric antigen
receptor (CAR) of any of claims 1-11, said method comprising:

Q) transfecting or transducing isolated T-cells with a nucleic acid encoding the
CAR of any of claims 1-11; and

2) expanding the CAR-expressing T-cells following transfection or transduction,
wherein the T-cells are expanded by culturing in the presence of IL-2, and/or CD3 and CD28

antibodies.

19. The method of claim 18, wherein the isolated T-cells are isolated from a subject

suffering from a cancer expressing LYPD3.

20. The method of claim 18 or 19, wherein the isolated T-cells are autologous to the subject

suffering from a cancer expressing LYPD3.
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