
al. 2013, Kalos, Nazimuddin et al. 2013, Kochenderfer, Dudley et al. 2013, 

Kochenderfer, Dudley et al. 2013, Lee, Shah et al. 2013, Park, Riviere et al. 2013, Maude, Frey 

et al. 2014). 

Despite the success of CAR therapy in B-cell leukemia and lymphoma, the application of 

5 CAR therapy to T-cell malignancies has not yet been well established. Given that T-cell 

malignancies are associated with dramatically poorer outcomes compared to those of B-cell 

malignancies (Abramson, Feldman et al. 2014), CAR therapy in this respect has the potential to 

further address a great clinical need. 

CD5 is expressed in more than 80% of T-cell acute lymphoblastic leukemia (T-ALL). 

10 One treatment option is to treat patients with anti-CD5 antibodies as T-cell leukemias or T-cell 

lymphomas expressing the CD5 surface molecule. However attempts have met limited success. 

Therefore, there remains a need for improved chimeric antigen receptor-based therapies 

that allow for more effective, safe, and efficient targeting of T-cell associated malignancies. 

SUMMARY 

15 The present disclosure provides chimeric antigen receptors (CARS) targeting 

hematologic malignancies, compositions and methods of use thereof. In one aspect, the present 

invention refers to engineered cell comprising an engineered chimeric antigen receptor 

polynucleotide, the polynucleotide encodes for a chimeric antigen receptor polypeptide 

comprising: a signal peptide, an antigen recognition domain, a hinge region, a transmembrane 

20 domain, at least one co-stimulatory domain, and a signaling domain; and wherein the antigen 

recognition domain is selected from the group consisting of CD2, CD3, CD4, CD5, and CD7 

wherein the engineered cell is a T cell comprising a CD2, CD3, CD4, CD5, or CD7 antigen 

recognition domain or the engineered cell is an NK cell comprising CD2 or CD7 antigen 

recognition domain; with the proviso that: when the engineered cell comprises a cell surface 

25 antigen that is the target of the antigen recognition domain, the cell is genetically engineered to 

delete the gene that encodes for the cell surface antigen except when the antigen recognition 

domain is CD4. In another aspect, the present invention refers to in-vitro method of reducing the 

number of CD2, CD3, CD4, CD5, or CD7 positive T cell leukemia cells or CD4 positive T cell 

lymphoma cells, the method comprising the steps of: contacting CD2, CD3, CD4, CD5, or CD7 

30 positive T cell leukemia cells or CD2, CD3, CD4, CD5, or CD7 positive T cell lymphoma cells 
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with an effective amount of an engineered cell comprising a polynucleotide that encodes for 

chimeric antigen receptor polypeptide comprising: a signal peptide, an antigen recognition 

domain selected from the group consisting of CD2, CD3, CD4, CD5, and CD7, a hinge region, a 

transmembrane domain, at least one co-stimulatory domain, and a signaling domain; and 

5 optionally, assaying for CD2, CD3, CD4, CD5, or CD7 positive T leukemia cells or CD2, CD3, 

CD4, CD5, or CD7 positive lymphoma cells; wherein the engineered cell is a T cell comprising a 

CD2, CD3, CD4, CD5, or CD7 antigen recognition domain or the engineered cell is an NK cell 

comprising CD2 or CD7 antigen recognition domain; with the proviso that: when the engineered 

cell comprises a cell surface antigen that is the target of the antigen recognition domain, the cell 

10 is genetically engineered to delete the gene that encodes for the cell surface antigen except when 

the antigen recognition domain is CD4 In yet another aspect, the present invention refers to the 

use of an engineered cell comprising a polynucleotide that encodes for chimeric antigen receptor 

polypeptide comprising: a signal peptide, a CD2, CD3, CD4, CD5, or CD7 antigen recognition 

domain, a hinge region, a transmembrane domain, at least one co-stimulatory domain, and a 

15 signaling domain in the manufacture of a medicament for treating a CD2, CD3, CD4, CD5, or 

CD7 associated cell proliferative disease in a patient in need thereof, wherein said medicament is 

to be administered to the patient; and optionally, assaying for CD2, CD3, CD4, CD5, or CD7 

positive cells associated with the cell proliferative disease; wherein the engineered cell is a T 

cell comprising a CD2, CD3, CD4, CD5, or CD7 antigen recognition domain, or the engineered 

20 cell is an NK cell comprising CD2 or CD7 antigen recognition domain; with the proviso that: 

25 

30 

when the engineered cell comprises a cell surface antigen that is the target of the antigen 

recognition domain, the cell is genetically engineered to delete the gene that encodes for the cell 

surface antigen, except when the antigen recognition domain is CD4; wherein the CD2, CD3, 

CD4, CD5, or CD7 associated cell proliferative disease is a cancer or a neoplastic disease, 

wherein the cancer is selected from the group consisting of acute lymphocytic cancer, acute 

myeloid leukemia, alveolar rhabdomyosarcoma, bladder cancer, bladder carcinoma, bone cancer, 

brain cancer, meduUoblastoma, breast cancer, cancer of the anus, anal canal, or anorectum, 

cancer of the eye, cancer of the intrahepatic bile duct, cancer of the joints, cancer of the neck, 

gallbladder, or pleura, cancer of the nose, nasal cavity, or middle ear, cancer of the oral cavity, 

cancer of the vulva, chronic lymphocytic leukemia, chronic myeloid cancer, colon cancer, 

esophageal cancer, cervical cancer, fibrosarcoma, gastrointestinal carcinoid tumor, head and 
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neck cancer, head and neck squamous cell carcinoma, Hodgkin lymphoma, hypopharynx cancer, 

kidney cancer, larynx cancer, leukemia, liquid tumors, liver cancer, lung cancer, non-small cell 

lung carcinoma, lymphoma, malignant mesothelioma, mastocytoma, melanoma, multiple 

myeloma, nasopharynx cancer, non-Hodgkin lymphoma, B-chronic lymphocytic leukemia, hairy 

5 cell leukemia, acute lymphoblastic leukemia (ALL), T-cell acute lymphocytic leukemia, 

Burkitt's lymphoma, extranodal NK/T cell lymphoma, NK cell leukemia/lymphoma, post-

transplant lymphoproliferative disorders, ovarian cancer, pancreatic cancer, peritoneum, 

omentum, and mesentery cancer, pharynx cancer, prostate cancer, rectal cancer, renal cancer, 

skin cancer, small intestine cancer, soft tissue cancer, solid tumors, stomach cancer, testicular 

10 cancer, thyroid cancer, ureter cancer, thymic carcinoma, diffuse large cell lymphoma, mantle cell 

lymphoma, small lymphocytic lymphoma (SLL), chronic lymphoid leukemia(CLL), T-cell 

lymphoma, T-cell neoplasms and peripheral T-cell lymphoma. 

In one example, the disclosure provides an engineered chimeric antigen receptor 

polypeptide, the polypeptide comprising: a signal peptide, a CD2 antigen recognition domain, a 

15 hinge region, a transmembrane domain, at least one co-stimulatory domain, and a signaling 

domain. 

In another example, the disclosure provides an engineered chimeric antigen receptor 

polypeptide, the polypeptide comprising: a signal peptide, a CD3 antigen recognition domain, a 

hinge region, a transmembrane domain, at least one co-stimulatory domain, and a signaling 

20 domain. 

In another example, the disclosure provides an engineered chimeric antigen receptor 

polypeptide, the polypeptide comprising: a signal peptide, a CD4 antigen recognition domain, a 

hinge region, a transmembrane domain, at least one co-stimulatory domain, and a signaling 

domain. In another example, the disclosure provides an engineered chimeric antigen receptor 

25 polypeptide, the polypeptide comprising: a signal peptide, a CD5 antigen recognition domain, a 
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hinge region, a transmembrane domain, at least one co-stimulatory domain, and a 

signaling domain. 

In another example, the disclosure provides an engineered chimeric antigen receptor 

polypeptide, the polypeptide comprising: a signal peptide, a CD7 antigen recognition domain, a 

5 hinge region, a transmembrane domain, at least one co-stimulatory domain, and a signaling 

domain. 

In another example, the disclosure provides an engineered chimeric antigen receptor 

polypeptide, the polypeptide comprising: a signal peptide, a CD8 antigen recognition domain, a 

hinge region, a transmembrane domain, at least one co-stimulatory domain, and a signaling 

10 domain. 

In another example, the disclosure provides an engineered chimeric antigen receptor 

polypeptide, the polypeptide comprising: a signal peptide, a CD52 antigen recognition domain, a 

hinge region, a transmembrane domain, at least one co-stimulatory domain, and a signaling 

domain. 

15 In one example, the disclosure provides an engineered chimeric antigen receptor 

polynucleotide that encodes for a chimeric antigen receptor polypeptide having an antigen 

recognition domain selective for CD2. 

In another example, the disclosure provides an engineered chimeric antigen receptor 

polynucleotide that encodes for a chimeric antigen receptor polypeptide having an antigen 

20 recognition domain selective for CD3. 

In another example, the disclosure provides an engineered chimeric antigen receptor 

polynucleotide that encodes for a chimeric antigen receptor polypeptide having an antigen 

recognition domain selective for CD4. 

In another example, the disclosure provides an engineered chimeric antigen receptor 

25 polynucleotide that encodes for a chimeric antigen receptor polypeptide having an antigen 

recognition domain selective for CD5.In another example, the disclosure provides an engineered 

chimeric antigen receptor polynucleotide that encodes for a chimeric antigen receptor 

polypeptide having an antigen recognition domain selective for CD7. 
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In another example, the disclosure provides an engineered chimeric antigen receptor 

polynucleotide that encodes for a chimeric antigen receptor polypeptide having an antigen 

recognition domain selective for CD8. 

In another example, the disclosure provides an engineered chimeric antigen receptor 

5 	polynucleotide that encodes for a chimeric antigen receptor polypeptide having an antigen 

recognition domain selective for CD52. 

In one example, the disclosure provides an engineered cell expressing any of the chimeric 

antigen receptor polypeptides described above. 

In another example, the disclosure provides an engineered cell expressing any of the 

10 	chimeric antigen receptor polynucleotides described above. 

In another example, the disclosure provides a method of producing an engineered cell 

expressing a chimeric antigen receptor polypeptide or polynucleotide having an antigen 

recognition domain selective for CD2, CD3, CD4, CD5, CD7, CD8, or CD52. The method 

includes (i) providing peripheral blood cells or cord blood cells; (ii) introducing the 

15 	aforementioned polynucleotide into the aforementioned cells; (iii) expanding the cells of step 

(ii); and isolating the cells of step (iii) to provide said engineered cell. 

In another example, the disclosure provides a method of producing an engineered cell 

expressing a chimeric antigen polypeptide or polynucleotide having an antigen recognition 

domain selective for CD2, CD3, CD4, CD5, CD7, CD8, or CD52. The method includes (i) 

20 	providing placental cells, embryonic stem cells, induced pluripotent stem cells, or hematopoietic 

stem cells; (ii) introducing the aforementioned polynucleotide into the cells of step (i); (iii) 

expanding the cells of step (ii); and (iv) isolating the cells of step (iii) to provide said engineered 

cell. 

In one example, the disclosure provides a method of conferring anti-leukemia or anti 

25 	lymphoma immunity to CD4 positive T-cell leukemia or CD4 positive T-cell lymphoma in a 

patient in need thereof. The method includes (i) administering to a patient in need thereof a 

therapeutically effective amount of an engineered cell expressing a CAR polypeptide having a 

CD4 antigen recognition domain; and (ii) optionally, assaying for immunity to T-cell leukemia 

or T-cell lymphoma in the patient. 
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In another example, the disclosure provides a method of reducing the number of CD4 

positive T-cell leukemia cells or CD4 positive T-cell lymphoma cells. The method includes (i) 

contacting CD4 positive T-cell leukemia cells or CD4 positive T-cell lymphoma cells with an 

effective amount of an engineered cell expressing a CAR polypeptide having a CD4 antigen 

5 recognition domain; and (ii) optionally, assaying for CD4 positive T-cell leukemia cells or CD4 

positive T-cell lymphoma cells. 

In another example, the disclosure provides a method of reducing the number of 

immunoregulatory cells having a CD2 antigen. The method includes (i) contacting said 

immunoregulatory cells with an effective amount of an engineered cell expressing a CAR 

10 polypeptide having a CD2 antigen recognition domain; and (ii) optionally, assaying for the 

reduction in the number of immunoregulatory cells. 

In another example, the disclosure provides a method of reducing the number of 

immunoregulatory cells having CD3. The method includes (i) contacting said immunoregulatory 

cells with an effective amount of an engineered cell expressing a CAR polypeptide having a CD3 

15 antigen recognition domain; and (ii) optionally, assaying for the reduction in the number of 

immunoregulatory cells. 

In another example, the disclosure provides a method of reducing the number of 

immunoregulatory cells having CD4. The method includes (i) contacting said immunoregulatory 

cells with an effective amount of an engineered cell expressing a CAR polypeptide having a CD4 

20 antigen recognition domain; and (ii) optionally, assaying for the reduction in the number of 

immunoregulatory cells. 

In another example, the disclosure provides a method of reducing the number of 

immunoregulatory cells having CD5. The method includes (i) contacting said immunoregulatory 

cells with an effective amount of an engineered cell expressing a CAR polypeptide having a CD5 

25 antigen recognition domain; and (ii) optionally, assaying for the reduction in the number of 

immunoregulatory cells. In another example, the disclosure provides a method of reducing the 

number of immunoregulatory cells having CD7. The method includes (i) contacting said 

immunoregulatory cells with an effective amount of an engineered cell expressing a CAR 

polypeptide having a CD7 
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antigen recognition domain; and (ii) optionally, assaying for the reduction in the number of 

immunoregulatory cells. 

In another example, the disclosure provides method of reducing the number of 

immunoregulatory cells having a CD8 antigen. The method includes (i) contacting said 

5 immunoregulatory cells with an effective amount of an engineered cell expressing a CAR 

polypeptide having a CD8 antigen recognition domain; and (ii) optionally, assaying for the reduction 

in the number of immunoregulatory cells. 

In another example, the disclosure provides a method of reducing the number of 

immunoregulatory cells having CD52. The method includes (i) contacting said immunoregulatory 

10 cells with an effective amount of an engineered cell expressing a CAR polypeptide having a CD52 

antigen recognition domain; and (ii) optionally, assaying for the reduction in the number of 

immunoregulatory cells. 

In one example, the disclosure provides a method of treating a cell proliferative disease. The 

method includes (i) administering to a patient in need thereof a therapeutically effective amount of an 

15 engineered cell expressing a CAR polypeptide having a CD2, CD3, CD4, CD5, CD7, CD8, or CD52 

antigen recognition domain. 

In one example, the disclosure provides a method of treating an autoimmune disease. The 

method includes (i) administering to a patient in need thereof a therapeutically effective amount of an 

engineered cell expressing a CAR polypeptide having a CD2, CD3, CD4, CD5, CD7, CD8, or CD52 

20 antigen recognition domain. 

In one example, the disclosure provides engineered cells expressing a CAR polypeptide 

having a CD2, CD3, CD4, CD5, CD7, CD8, or CD52 antigen recognition domain for use in the 

treatment of a cell proliferative disease. The use includes administering said engineered cells to a 

patient in need thereof. 

25 In some examples, CARs typically include at least one of intracellular signaling, hinge and/or 

transmembrane domains. First-generation CARs include CD3z as an intracellular signaling domain, 

whereas second-generation CARs include a single co-stimulatory domain derived from, for example, 

without limitation, CD28 or 4-1BB. Third generation CARs include 
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two co-stimulatory domains, such as, without limitation, CD28, 4-1BB (also known CD137) 

and OX-40, and any other co-stimulatory molecules. 

In some examples, CAR having a CD2, CD3, CD4, CD5, CD7, CD8, or CD52 antigen 

recognition domain is part of an expression cassette. In a preferred example, the expressing gene or 

5 the cassette may include an accessory gene or a tag or a part thereof. The accessory gene may be an 

inducible suicide gene or a part thereof, including, but not limited to, caspase 9 gene. The "suicide 

gene" ablation approach improves safety of the gene therapy and kills cells only when activated by a 

specific compound or a molecule. In some examples, the epitope tag is a c-myc tag, streptavidin-

binding peptide (SBP), truncated EGFR gene (EGFRt) or a part or a combination thereof. 

10 BRIEF DESCRIPTION OF DRAWINGS 

Figures 1A-1C. CD4CAR expression. (A), Schematic representation of recombinant 

lentiviral vectors encoding CD4CAR. CD4CAR expression is driven by a SFFV (spleen focus-

forming virus) promoter. The third generation of CD4 CAR contains a leader sequence, the anti- 

CD4scFv, a hinge domain (H), a transmembrane domain (TM) and intracellular signaling domains as 

15 follows: CD28, 4-1BB (both co-stimulators), and CD3 zeta. (B), 293FT cells were transfected with 

lentiviral plasmids for GFP (lane 1) and CD4CAR (lane 2) for Western blot analysis at 48h post 

transfection and probed with mouse anti-human CD3z antibody. (C), Illustration of the components 

of third-generation chimeric antigen receptor T cells targeting CD4 expressing cells. 

Figures 2A-2D. Production of CD4CAR T cells. (A), experimental design. (B), CB buffy 

20 coat cells were activated 2 days with anti-CD3 antibody and IL-2. Cells were transduced with either 

GFP (middle) or CD4CAR (right) lentiviral supernatant. After 7 days of incubation, cells were 

analyzed by flow cytometry with goat anti-mouse Fab2 or goat IgG antibodies conjugated with biotin 

and followed by streptavidin-PE. Non-transduced, labeled CB cells are shown on the left. (C), 

CD4CAR T cells deplete the CD4+ population during T cell expansion. CB buffy coat cells were 

25 activated for 2 days with anti-CD3 antibody and IL-2. CB buffy coat contains two subsets of T cells, 

CD8+ cytotoxic T cells and CD4+ helper T cells (left). Cells were transduced with either GFP 

(middle) or CD4CAR (right) lentiviral supernatant. After 3 day culture, cells were analyzed by flow 

cytometry with mouse-anti-human CD4 (FITC) and CD8 (APC) antibodies. 
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CLAIMS 

1. An engineered cell comprising an engineered chimeric antigen receptor 

polynucleotide, the polynucleotide encodes for a chimeric antigen receptor polypeptide 

comprising: a signal peptide, an antigen recognition domain, a hinge region, a 

transmembrane domain, at least one co-stimulatory domain, and a signaling domain; and 

wherein the antigen recognition domain is selected from the group consisting of CD2, 

CD3, CD4, CD5, and CD7 

wherein 

the engineered cell is a T cell comprising a CD2, CD3, CD4, CD5, or CD7 antigen 

recognition domain or the engineered cell is an NK cell comprising CD2 or CD7 antigen 

recognition domain; 

with the proviso that: 

when the engineered cell comprises a cell surface antigen that is the target of 

the antigen recognition domain, the cell is genetically engineered to delete the 

gene that encodes for the cell surface antigen except when the antigen 

recognition domain is CD4. 

2. The engineered chimeric antigen receptor polynucleotide according to claim 1, 

wherein said antigen recognition domain is CD3. 

3. The engineered chimeric antigen receptor polynucleotide according to claim 1, 

wherein said antigen recognition domain is CD4. 

4. The engineered chimeric antigen receptor polynucleotide according to claim 1, 

wherein said antigen recognition domain is CD5. 

5. The engineered chimeric antigen receptor polynucleotide according to claim 1, 

wherein said antigen recognition domain is CD7. 

6. An in-vitro method of reducing the number of CD2, CD3, CD4, CD5, or CD7 

positive T cell leukemia cells or CD4 positive T cell lymphoma cells, the method comprising 

the steps of: 

i. 	contacting CD2, CD3, CD4, CD5, or CD7 positive T cell leukemia cells or 

CD2, CD3, CD4, CD5, or CD7 positive T cell lymphoma cells with an 

effective amount of an engineered cell comprising a polynucleotide that 
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encodes for chimeric antigen receptor polypeptide comprising: a signal 

peptide, an antigen recognition domain selected from the group consisting of 

CD2, CD3, CD4, CD5, and CD7, a hinge region, a transmembrane domain, at 

least one co-stimulatory domain, and a signaling domain; and 

ii. 	optionally, assaying for CD2, CD3, CD4, CD5, or CD7 positive T leukemia 

cells or CD2, CD3, CD4, CD5, or CD7 positive lymphoma cells; 

wherein 

the engineered cell is a T cell comprising a CD2, CD3, CD4, CD5, or CD7 

antigen recognition domain or the engineered cell is an NK cell comprising 

CD2 or CD7 antigen recognition domain; 

with the proviso that: 

when the engineered cell comprises a cell surface antigen that is the target of 

the antigen recognition domain, the cell is genetically engineered to delete the 

gene that encodes for the cell surface antigen except when the antigen 

recognition domain is CD4. 

7. The method of reducing the number of CD2, CD3, CD4, CD5, or CD7 positive T cell 

leukemia cells or CD2, CD3, CD4, CD5, or CD7 positive T cell lymphoma cells according to 

claim 6, wherein said engineered cell is selected from the group consisting of CD4 T-cells, 

CD8 T-cells, Natural Killer cells, and NKT cells. 

8. Use of an engineered cell comprising a polynucleotide that encodes for chimeric 

antigen receptor polypeptide comprising: a signal peptide, a CD2, CD3, CD4, CD5, or CD7 

antigen recognition domain, a hinge region, a transmembrane domain, at least one co-

stimulatory domain, and a signaling domain in the manufacture of a medicament for treating 

a CD2, CD3, CD4, CD5, or CD7 associated cell proliferative disease in a patient in need 

thereof, wherein said medicament is to be administered to the patient; and optionally, 

assaying for CD2, CD3, CD4, CD5, or CD7 positive cells associated with the cell 

proliferative disease; 

wherein 

the engineered cell is a T cell comprising a CD2, CD3, CD4, CD5, or CD7 antigen 

recognition domain, or the engineered cell is an NK cell comprising CD2 or CD7 antigen 

recognition domain; 
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with the proviso that: 

when the engineered cell comprises a cell surface antigen that is the target of 

the antigen recognition domain, the cell is genetically engineered to delete the 

gene that encodes for the cell surface antigen, except when the antigen 

recognition domain is CD4; 

wherein the CD2, CD3, CD4, CD5, or CD7 associated cell proliferative disease is a 

cancer or a neoplastic disease, wherein the cancer is selected from the group consisting of 

acute lymphocytic cancer, acute myeloid leukemia, alveolar rhabdomyosarcoma, bladder 

cancer, bladder carcinoma, bone cancer, brain cancer, meduUoblastoma, breast cancer, 

cancer of the anus, anal canal, or anorectum, cancer of the eye, cancer of the intrahepatic bile 

duct, cancer of the joints, cancer of the neck, gallbladder, or pleura, cancer of the nose, nasal 

cavity, or middle ear, cancer of the oral cavity, cancer of the vulva, chronic lymphocytic 

leukemia, chronic myeloid cancer, colon cancer, esophageal cancer, cervical cancer, 

fibrosarcoma, gastrointestinal carcinoid tumor, head and neck cancer, head and neck 

squamous cell carcinoma, Hodgkin lymphoma, hypopharynx cancer, kidney cancer, larynx 

cancer, leukemia, liquid tumors, liver cancer, lung cancer, non-small cell lung carcinoma, 

lymphoma, malignant mesothelioma, mastocytoma, melanoma, multiple myeloma, 

nasopharynx cancer, non-Hodgkin lymphoma, B-chronic lymphocytic leukemia, hairy cell 

leukemia, acute lymphoblastic leukemia (ALL), T-cell acute lymphocytic leukemia, 

Burkitt's lymphoma, extranodal NK/T cell lymphoma, NK cell leukemia/lymphoma, post- 

transplant lymphoproliferative disorders, ovarian cancer, pancreatic cancer, peritoneum, 

omentum, and mesentery cancer, pharynx cancer, prostate cancer, rectal cancer, renal cancer, 

skin cancer, small intestine cancer, soft tissue cancer, solid tumors, stomach cancer, testicular 

cancer, thyroid cancer, ureter cancer, thymic carcinoma, diffuse large cell lymphoma, mantle 

cell lymphoma, small lymphocytic lymphoma (SLL), chronic lymphoid leukemia(CLL), T-

cell lymphoma, T-cell neoplasms and peripheral T-cell lymphoma. 

9. The use according to claim 8, wherein cell proliferative disease is a CD4 associated 

cell proliferative disease selected from the group consisting of CD4 positive leukemia and 

CD4 positive lymphoma. 

10. The use according to claim 9, wherein said cell proliferative disease is CD4 positive 

acute myeloid leukemia. 
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11. 	The use according to claim 9, wherein said cell acute myeloid leukemia is acute 

myeloid leukemia M4 or acute myeloid leukemia M5. 

12. The use according to claim 9, wherein said engineered cell is selected from the group 

consisting of CD4 T-cells, CD8 T-cells, Natural Killer cells, or NKT cells. 

13. The use according to claim 8, wherein cell proliferative disease is a CD5 associated 

cell proliferative disease; wherein the CD5 associated cell proliferative disease is selected 

from the group consisting of thymic carcinoma, non-Hodgkin's lymphoma, diffuse large cell 

lymphoma, small lymphocytic lymphoma (SLL), T-cell neoplasms, peripheral T-cell 

lymphoma, mantle cell lymphoma, T-cell acute lymphoblastic leukemia (T-ALL), and 

chronic lymphoid leukemia(CLL). 

14. The use according to claim 13, wherein said engineered cell is selected from the 

group consisting of CD4 T-cell, CD8 T-cell, Natural Killer cell, or NKT cell. 

15. The use according to claim 8, wherein the polynucleotide comprises SEQ ID NO. 4 or 

SEQ ID NO. 5. 

16. The use according to claim 8, wherein the method further comprises administration in 

conjunction with one or more of chemotherapy, radiation, immunosuppressive agents, and 

antiviral therapy. 

17. The use according to claim 13, wherein the polynucleotide comprises SEQ ID NO. 6 

or SEQ ID NO. 7. 

18. The use according to claim 13, wherein the method further comprises administration 

in conjunction with one or more of chemotherapy, radiation, immunosuppressive agents, and 

antiviral therapy. 
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