Fi

]
ek

4561
4760 PCT/US2013/032029

jot
>
o
ol
faed
A

[4

39

CLAIMS: y
/

1. An isolated or purified nucleic acid sequence encoding a chimeric antiggr{
receptor (CAR), wherein the CAR comprises an antigen recognition moiety and a ’l"f;»-ﬁ:/efll
activation moiety, and wherein the antigen recognition moiety is directed agains;xé-cell
Maturation Antigen (BCMA). /f

2. The isolated or purified nucleic acid sequence of claim 1, J,,.«Ki%erein the antigen
recognition moiety comprises a monocional antibody directed againit/}éCMA, or an antigen-

binding portion thereof.
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3. The isolated or purified nucleic acid sequencef,éf claim 2, wherein the antigen

recognition moiety comprises a variable region of 2 monoglonal antibody directed against
/s

BCMA. /

&
£

4, The isolated or purified nucleic acy’d@equence of any one of claims 1-3,
wherein the T-cell activation moiety comprisesxé( T-cell signaling domain of any one of the
following proteins: a human CD8-alpha pr fg:%n, a human CD28 protein, a human CD3-zeta
protein, a human FeRy protein, a CD27 'éein, an OX40 protein, a human 4-1BB protein,

modified versions of any of the fore;@ing, or any combination of the foregoing,

/
5. The isolated or p fified nucleic acid sequence of any one of claims -4, which

comprises the nucleic acid s/equence of SEQIDNO: 1, SEQ ID NO: 2, or SEQ ID NG: 3

6. An iso]aﬁd/ or purified CAR encoded by the nucleic acid sequence of any one
of claims 1-5. Vi

fe isolated or purified CAR of claim 6, which comprises the amino acid
sequence of FEQ ID NO: 4, SEQ ID NO: 5, SEQ 1D NO: 6, SEQ ID NO: 8, SEQ ID NO: 9,
10, SEQ 1D NO: 11, or SEQ ID NO: 12,

A vector comprising the isolated or purified nucleic acid sequence of any one

9. An isolated host cell which expresses the nucleic acid sequence of any one of
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10.  The isolated host cell of claim 9, which expresses a CAR comprising an amé
acid sequence of SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 8, SEQ/ID
NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, or SEQ ID NO: 12.

f

1'1. The isolated host cell of claim 9 or claim 10, which is a T-cell

12.  The isolated host cell of claim 9 or claim 10, which is a natural killer (NK)

cell,

13, Amethod of destroying multiple myeloma cells, w/fé:h method comprises
contacting multiple myeloma cells that express BCMA with the isolated or purified nucleic
acid sequence of any one of claims 1-5, whereby the CARAs produced and binds to BCMA

on the multiple myeloma cells and the multiple myeloma cells are destroyed.

14, A method of destroying multipi;g{eloma celis, which method comprises
contacting mulitiple myeloma celis that expresy BCMA with the vector of claim 8§, whereby
the CAR is produced and binds to BCMA OAIG multiple myeloma cells and the multipie

myeloma cells are destroyed.

15. A method of dest;::}!j g multiple myeloma cells, which method comprises
contacting muitiple myeloma celfs that express BCMA with one or more of the isolated T-
cells of claim 11, whereby the’ CAR is produced and binds to BCMA on the muitiple

myeloma cells and the m l’fz/p}e myeloma cells are destroyed.

16. A metHod of destroying multiple myeloma cells, which method comprises
contacting multiple myeloma cells that express BCMA with one or more of the isolated NK
cells of clai:;(l/ , whereby the CAR is produced and binds to BCMA on the multiple

myeioma celis and the multiple myeloma cells are destroyed.

7. The method of any one of claims 13-16, wherein the multiple myeloma cells

are yh a human.

18. The method of any one of claims 13-16, wherein the multiple myeloma cells
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CLAIMS:

1. An isolated or purified nucleic acid sequence encoding a chimeric antigen
receptor (CAR), wherein the CAR comprises an antigen recognition moiety and a T-cell
activation moiety, and wherein the antigen recognition moiety is directed against B-cell

Maturation Antigen (BCMA).

2. The isolated or purified nucleic acid sequence of claim 1, wherein the antigen
recognition moiety comprises a monoclonal antibody directed against BCMA, or an antigen-

binding portion thereof.

3. The isolated or purified nucleic acid sequence of claim 2, wherein the antigen
recognition moiety comprises a variable region of 2 monoclonal antibody directed against

BCMA.

4. The isolated or purified nucleic acid sequence of any one of claims 1-3, wherein
the T-cell activation moiety comprises a T-cell signaling domain of any one of the following
proteins: a human CD8-alpha protein, a human CD28 protein, a human CD3-zeta proten, a
human FcRy protein, a CD27 protein, an OX40 protein, a human 4-1BB protein, modified

versions of any of the foregoing, or any combination of the foregoing.

5. The isolated or purified nucleic acid sequence of any one of claims 1-4, which

comprises the nucleic acid sequence of SEQ ID NO: 1, SEQ ID NO: 2, or SEQ ID NO: 3

6. An isolated or purified CAR encoded by the nucleic acid sequence of any one of
claims 1-5.
7. The isolated or purified CAR of claim 6, which comprises the amino acid

sequence of SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 9, SEQ
ID NO: 10, SEQ ID NO: 11, or SEQ ID NO: 12.

8. A vector comprising the isolated or purified nucleic acid sequence of any one of

claims 1-5.
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9. An isolated host cell which expresses the nucleic acid sequence of any one of

claims 1-5.

10. The isolated host cell of claim 9, which expresses a CAR comprising an aming
acid sequence of SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: §, SEQ ID NO: 9,
SEQ ID NO: 10, SEQ ID NO: 11, or SEQ ID NO: 12

11. The isolated host cell of claim 9 or claim 10, which is a T-cell.
12. The isolated host cell of claim 9 or claim 10, which is a natural killer (NK) cell.

13. A method of destroying cancer cells, which method comprises contacting cancer
cells that express BCMA with the isolated or purified nucleic acid sequence of any one of claims
1-5, whereby the CAR is produced and binds to BCMA on the cancer cells and the cancer cells

are destroyed, wherein the cancer cells are in vitro.

14. A method of destroying cancer cells, which method comprises contacting cancer
cells that express BCMA with the vector of claim 8, whereby the CAR is produced and binds to
BCMA on the cancer cells and the cancer cells are destroyed, wherein the cancer cells are in

Vitro.

15. A method of destroying cancer cells, which method comprises contacting cancer
cells that express BCMA with one or more of the isolated T-cells of claim 11, whereby the CAR
is produced and binds to BCMA on the cancer cells and the cancer cells are destroyed, wherein

the cancer cells are in vifro.

16. A method of destroying cancer cells, which method comprises contacting cancer
cells that express BCMA with one or more of the isolated NK cells of claim 12, whereby the
CAR is produced and binds to BCMA on the cancer cells and the cancer cells are destroyed,

wherein the cancer cells are in vifro.

17. Use of the nucleic acid sequence of any one of claims 1-5, the CAR of claim 6 or 7,
the vector of claim 8, or the host cell of any one of claims 9-12, in the manufacture of a

medicament for the destruction of cancer cells.
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18. The method. of any one of claims 13-16 or the use of claim 17, wherein the cancer

cells are multiple myeloma or Hodgkin’s lymphoma cells.



