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WHAT IS CLAIMED IS:

A method of generating CD8+ T cells comprising a multi-specific T cell receptor (TCR),
wherein the method comprises:

(a) administering to a subject a recombinant cytomegalovirus (CMV) vector
comprising a nucleic acid sequence that encodes a first heterologous antigen, in an
amount effective to generate a first set of CD8+ T cells that recognize a first
MHC/heterologous antigen-derived peptide complex, wherein the CMV vector does not
express an active UL128, UL130, UL146 and UL 147 protein or orthologs thereof;

(b) identifying a first CD8+ TCR from the first set of CD8+ T cells, wherein
the first CD8+ TCR recognizes the first MHC/heterologous antigen-derived peptide
complex;

() administering to the subject a second heterologous antigen in an amount
effective to generate a second set of CD8+ T cells that recognizes a second
MHC/heterologous antigen-derived peptide complex;

(d)  isolating one or more CD8+ T cells from the second set of CD8+ T cells;

(e) identifying a second CD8+ TCR from the second set of CD8+ T cells,
wherein the second CD8+ TCR recognizes the first MHC/heterologous antigen-derived
peptide complex and the second MHC/heterologous antigen-derived peptide complex;

® transfecting a third set of CD8+ T cells with an expression vector, wherein
the expression vector comprises a nucleic acid sequence encoding a third CD8+ TCR and
a promoter operably linked to the nucleic acid sequence encoding the third CD8+ TCR,
wherein the third CD8+ TCR comprises CDR3a and CDR3p of the second CD8+ TCR,
thereby generating one or more CD8+ T cells that recognize the first MHC/heterologous
antigen-derived peptide complex and the second MHC/heterologous antigen-derived
peptide complex; and

(2) selecting one or more of the third CD8+ TCRs with the highest avidity for

a specific peptide of interest.

The method of claim 1, wherein the recombinant CMV vector does not express an active

UL18 protein.
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The method of claims 1-2, wherein the recombinant CMYV vector expresses an active

ULA40 protein, or ortholog thereof, and an active US28 protein, or ortholog thereof.

The method of claims 1-3, wherein the first MHC/heterologous antigen-derived peptide
complex is a MHC-II/heterologous antigen-derived peptide complex, a MHC-
E/heterologous antigen-derived peptide complex, or a MHC-I/heterologous antigen-

derived peptide complex.

The method of claims 1-4, wherein the second MHC/ heterologous antigen-derived
peptide complex is a MHC-II/heterologous antigen-derived peptide complex or a MHC-

E/ heterologous antigen-derived peptide complex.

The method of claims 1-5, wherein the subject is a human or non-human primate.

The method of claims 1-6, wherein the recombinant CMV vector is a recombinant human

CMYV vector or a recombinant rhesus macaque CMYV vector.

The method of claims 1-7, wherein the first and/or second heterologous antigen
comprises a tumor antigen, pathogen-specific antigen, a tissue specific antigen, or a host-

self antigen.

The method of claim 8, wherein the tumor antigen is related to a cancer selected from the
group consisting of prostate cancer, kidney cancer, lung cancer, pancreatic cancer,
mesothelioma, breast cancer, acute myelogenous leukemia, chronic myelogenous
leukemia, myelodysplastic syndrome, acute lymphoblastic leukemia, chronic
lymphoblastic leukemia, non-Hodgkin's lymphoma, multiple myeloma, malignant

melanoma, ovarian cancer, colon cancer, renal cell carcinoma, and cervical cancer.

The method of claim 8, wherein the pathogen-specific antigen is related to a pathogen
selected from the group consisting of human immunodeficiency virus, herpes simplex

virus type 1, herpes simplex virus type 2, hepatitis B virus, hepatitis C virus,
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papillomavirus, Plasmodium parasites, Epstein-barr virus (EBV), Kaposi's sarcoma-
associated herpesvirus (KSHV), Human T-lymphotropic virus type 1 (HTLV1), merkel

virus (MCV), cytomegalovirus, and Mycobacterium tuberculosis.

The method of claims 1-10, wherein the first CD8+ TCR recognizes specific MHC-II

subtopes or supertopes.

The method of claims 1-10, wherein the first CD8+ TCR recognizes specific MHC-E

subtopes or supertopes.

The method of claims 1-10, wherein the first CD8+ TCR recognizes specific MHC-1

subtopes or supertopes.

The method of claims 1-13, wherein the first CD8+ TCR is identified by DNA or RNA

sequencing.

The method of claim 14, wherein the first CD8+ TCR is identified by single cell

sequencing.

The method of claims 1-15, wherein the first heterologous antigen and second

heterologous antigens are the same.

The method of claims 1-15, wherein the first heterologous antigen and second

heterologous antigen are different.

The method of claims 1-17, wherein the one or more isolated CD8+ T cells from the

second set of CD8+ T cells express CD69 and TNFa..

The method of claims 1-18, wherein the second CD8+ TCR recognizes one or more

specific MHC-II supertopes.
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The method of claims 1-18, wherein the second CD8+ TCR recognizes one or more

specific MHC-E supertopes.

The method of claims 1-18, wherein the second CD8+ TCR recognizes one or more

specific MHC-I supertopes.

The method of claims 19-20, wherein the second CD8+ TCR recognizes a MHC-I1
supertope and a MHC-E supertope.

The method of claims 20-21, wherein the second CD8+ TCR recognizes a MHC-1
supertope and a MHC-E supertope.

The method of claims 19 and 21, wherein the second CD8+ TCR recognizes a MHC-I
supertope and a MHC-II supertope.

The method of claims 1-18, wherein the second CD8+ TCR recognizes one or more

specific MHC-II subtopes.

The method of claims 1-18, wherein the second CD8+ TCR recognizes one or more

specific MHC-E subtopes.

The method of claims 1-18, wherein the second CD8+ TCR recognizes one or more

specific MHC-I subtopes.

The method of claims 25-26, wherein the second CD8+ TCR recognizes a MHC-11
subtope and a MHC-E subtope.

The method of claims 26-27, wherein the second CD8+ TCR recognizes a MHC-II
subtope and a MHC-I subtope.
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The method of claims 25 and 27, wherein the second CD8+ TCR recognizes a MHC-E

subtope and a MHC-I subtope.

The method of claims 19-20 and 25-26, wherein the second CD8+ TCR recognizes a
MHCH-II subtope or supertope and a MHC-E subtope or supertope.

The method of claims 19, 21, 25 and 27, wherein the second CD8+ TCR recognizes a
MHC-II subtope or supertope and a MHC-I subtope or supertope.

The method of claims 20-21 and 26-27, wherein the second CD8+ TCR recognizes a
MHC-E subtope or supertope and a MHC-I subtope or supertope.

The method of claims 19 and 25, wherein the second CD8+ TCR recognizes specific
MHC-II supertopes and MHC-II subtopes.

The method of claims 20 and 26, wherein the second CD8+ TCR recognizes specific
MHC-E supertopes and MHC-E subtopes.

The method of claims 21 and 27, wherein the second CD8+ TCR recognizes specific
MHC-I supertopes and MHC-I subtopes.

The method of claim 19, wherein the second CD8+ TCR recognizes more than one MHC-

1I supertope from the same antigen.

The method of claim 20, wherein the second CD8+ TCR recognizes more than one MHC-

E supertope from the same antigen.

The method of claim 21, wherein the second CD8+ TCR recognizes more than one MHC-

1 supertope from the same antigen.
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The method of claim 25, wherein the second CD8+ TCR recognizes more than one MHC-

IT subtope from the same antigen.

The method of claim 26, wherein the second CD8+ TCR recognizes more than one MHC-

E subtope from the same antigen.

The method of claim 27, wherein the second CD8+ TCR recognizes more than one MHC-

I subtope from the same antigen.

The method of claims 19 and 25, wherein the second CD8+ TCR recognizes one or more

MHC-II supertopes and one or more MHC-II subtopes from the same antigen.

The method of claims 20 and 26, wherein the second CD8+ TCR recognizes one or more

MHC-E supertopes and one or more MHC-E subtopes from the same antigen.

The method of claims 21 and 27, wherein the second CD8+ TCR recognizes one or more

MHC-I supertopes and one or more MHC-I subtopes from the same antigen.

The method of claim 19, wherein the second CD8+ TCR recognizes more than one MHC-

1I supertope from more than one antigen.

The method of claim 20, wherein the second CD8+ TCR recognizes more than one MHC-

E supertope from more than one antigen.

The method of claim 21, wherein the second CD8+ TCR recognizes more than one MHC-

1 supertope from more than one antigen.

The method of claim 25, wherein the second CD8+ TCR recognizes more than one MHC-

1I subtope from more than one antigen.
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The method of claim 26, wherein the second CD8+ TCR recognizes more than one MHC-

E subtope from more than one antigen.

The method of claims 27, wherein the second CD8+ TCR recognizes more than one

MHC-I subtope from more than one antigen.

The method of claims 19 and 25, wherein the second CD8+ TCR recognizes one or more

MHC-II supertopes and one or more MHC-II subtopes from different antigens.

The method of claims 20 and 26, wherein the second CD8+ TCR recognizes one or more

MHC-E supertopes and one or more MHC-E subtopes from different antigens.

The method of claims 21, and 27, wherein the second CD8+ TCR recognizes one or more

MHC-I supertopes and one or more MHC-I subtopes from different antigens.

The method of claims 1-18, wherein the third CD8+ TCR recognizes one or more specific

MHC-II supertopes.

The method of claims 1-18, wherein the third CD8+ TCR recognizes one or more specific

MHC-E supertopes.

The method of claims 1-18, wherein the third CD8+ TCR recognizes one or more specific

MHC-I supertopes.

The method of claims 1-18, wherein the third CD8+ TCR recognizes one or more specific

MHC-II subtopes.

The method of claims 1-18, wherein the third CD8+ TCR recognizes one or more specific

MHC-E subtopes.
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The method of claims 1-18, wherein the third CD8+ TCR recognizes one or more specific

MHC-I subtopes.

The method of claims 55 and 58, wherein the third CD8+ TCR recognizes specific MHC-
IT supertopes and MHC-II subtopes.

The method of claims 56 and 59, wherein the third CD8+ TCR recognizes specific MHC-
E supertopes and MHC-E subtopes.

The method of claims 57 and 60, wherein the third CD8+ TCR recognizes specific MHC-
I supertopes and MHC-I subtopes.

The method of claim 55 , wherein the third CD8+ TCR recognizes more than one MHC-II

supertope from one antigen.

The method of claim 56, wherein the third CD8+ TCR recognizes more than one MHC-E

supertope from one antigen.

The method of claim 57, wherein the third CD8+ TCR recognizes more than one MHC-1

supertope from one antigen

The method of claim 58, wherein the third CD8+ TCR recognizes more than one MHC-1I

subtope from one antigen.

The method of claim 59, wherein the third CD8+ TCR recognizes more than one MHC-E

subtope from one antigen.

The method of claim 60, wherein the third CD8+ TCR recognizes more than one MHC-I

subtope from one antigen.
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The method of claims 55 and 58, wherein the third CD8+ TCR recognizes one or more

MHCH-II supertopes and one or more MHC-II subtopes from one antigen.

The method of claims 56 and 59, wherein the third CD8+ TCR recognizes one or more

MHC-E supertopes and one or more MHC-E subtopes from one antigen.

The method of claims 57-60, wherein the third CD8+ TCR recognizes one or more MHC-

I supertopes and one or more MHC-I subtopes from one antigen.

The method of claim 55, wherein the third CD8+ TCR recognizes more than one MHC-II

supertope from more than one antigen.

The method of claim 56, wherein the third CD8+ TCR recognizes more than one MHC-E

supertope from more than one antigen.

The method of claims 57, wherein the third CD8+ TCR recognizes more than one MHC-I

supertope from more than one antigen

The method of claim 58, wherein the third CD8+ TCR recognizes more than one MHC-1I

subtope from more than one antigen.

The method of claim 59, wherein the third CD8+ TCR recognizes more than one MHC-E

subtope from more than one antigen.

The method of claim 60, wherein the third CD8+ TCR recognizes more than one MHC-1

subtope from more than one antigen

The method of claims 55-56 and 58-59, wherein the third CD8+ TCR recognizes specific
MHC-E subtopes or supertopes and MHC-II subtopes or supertopes.
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The method of claims 56-57 and 59-60, wherein the third CD8+ TCR recognizes specific
MHC-E subtopes or supertopes and MHC-I subtopes or supertopes.

The method of claims 55, 57-58, and 60, wherein the third CD8+ TCR recognizes
specific MHC-II subtopes or supertopes and MHC-I subtopes or supertopes.

The method of claim 58, wherein the third CD8+ TCR recognizes more than one MHC-II

subtope from the same antigen.

The method of claim 59, wherein the third CD8+ TCR recognizes more than one MHC-E

subtope from the same antigen.

The method of claim 60, wherein the third CD8+ TCR recognizes more than one MHC-1

subtope from the same antigen.

The method of claims 55 and 58, wherein the third CD8+ TCR recognizes one or more

MHC-II supertopes and one or more MHC-II subtopes from different antigens.

The method of claims 56 and 59, wherein the third CD8+ TCR recognizes one or more

MHC-E supertopes and one or more MHC-E subtopes from different antigens.

The method of claims 57 and 60, wherein the third CD8+ TCR recognizes one or more

MHC-I supertopes and one or more MHC-I subtopes from different antigens.

The method of claims 1-87, wherein the nucleic acid sequence encoding the third CD8+

TCR is identical to the nucleic acid sequence encoding the second CD8+ TCR.

The method of claims 1-88, further comprising isolating one or more CD8+ T cells from a
second subject and transfecting the one or more CD8+ T cells with a nucleic acid
sequence encoding the selected third CD8+ TCR and a promoter operably linked to the

nucleic acid sequence encoding the third CD8+ TCR, thereby generating one or more
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CD8+ T cells that recognize the first MHC/heterologous antigen-derived peptide complex

and the second MHC/heterologous antigen-derived peptide complex.

The method of claim 89, wherein the first MHC-heterologous antigen-derived peptide
complex is a MHC-II/heterologous antigen-derived peptide complex, a MHC-
E/heterologous antigen-derived peptide complex, or a MHC-I/heterologous antigen-

derived peptide complex.

The method of claims 89-90, wherein the second MHC-heterologous antigen-derived
peptide complex is a MHC-II/heterologous antigen-derived peptide complex, a MHC-
E/heterologous antigen-derived peptide complex, or a MHC-I/heterologous antigen-

derived peptide complex.

The method of claims 89-91, further comprising administering the transfected CD8+ T

cells to the second subject to treat or prevent cancer.

The method of claim 92, wherein the cancer is selected from the group consisting of
prostate cancer, kidney cancer, lung cancer, pancreatic cancer, mesothelioma, breast
cancer, acute myelogenous leukemia, chronic myelogenous leukemia, myelodysplastic
syndrome, acute lymphoblastic leukemia, chronic lymphoblastic leukemia, non-Hodgkin's
lymphoma, multiple myeloma, malignant melanoma, ovarian cancer, colon cancer, renal

cell carcinoma, and cervical cancer.

The method of claims 89-91, further comprising administering the transfected CD8+ T

cells to the second subject to treat a pathogenic-infection.

The method of claim 92, wherein the pathogenic infection is selected from the group
consisting of human immunodeficiency virus, herpes simplex virus type 1, herpes
simplex virus type 2, hepatitis B virus, hepatitis C virus, papillomavirus, Plasmodium
parasites, Epstein-barr virus (EBV), Kaposi's sarcoma-associated herpesvirus (KSHV),
Human T-lymphotropic virus type 1 (HTLV1), merkel virus (MCYV), cytomegalovirus,

and Mycobacterium tuberculosis.
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The method of claims 89-95, wherein the first subject is a nonhuman primate and the
second subject is a human, and wherein the transfected CD8+ T cells comprises a
chimeric nonhuman primate-human CD8+ TCR comprising the non-human primate

CDR3a and CDR3 of the second CD8+ TCR.

The method of claims 89-96, wherein the third CD8+ TCR comprises the non-human
primate CDR1a, CDR2a, CDR30, CDR1p, CDR2f, and CDR3p of the second CD8+
TCR.

The method of claims 89-97, wherein the third CD8+ TCR comprises the CDR1q,
CDR2a, CDR30, CDR1pB, CDR2, and CDR3 of the second CD8+ TCR.

The method of claims 89-98, wherein the first subject is a nonhuman primate and the
second subject is a human, and wherein the second CD8+ TCR is a chimeric nonhuman
primate-human CD8+ TCR comprising the non-human primate CDR3a and CDR3p of
the first CD8+ TCR.

The method of claims 1-99, wherein the third CD8+ TCR is a chimeric CD8+ TCR.

The method of claims 1-100, wherein administering the recombinant CMV vector to the

first subject comprises intravenous, intramuscular, intraperitoneal, or oral administration.

A CDS8 + T cell comprising the multi-specific TCR generated by the method of claims 1-
101.

A method of treating or preventing cancer in a subject in need thereof, the method

comprising administering the CD8+ T cell of claim 102 to the subject.

The method of claim 103, wherein the cancer is selected from the group consisting of
prostate cancer, kidney cancer, lung cancer, pancreatic cancer, mesothelioma, breast

cancer, acute myelogenous leukemia, chronic myelogenous leukemia, myelodysplastic
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syndrome, acute lymphoblastic leukemia, chronic lymphoblastic leukemia, non-Hodgkin's
lymphoma, multiple myeloma, malignant melanoma, ovarian cancer, colon cancer, renal

cell carcinoma, and cervical cancer.

A method of treating a pathogenic infection in a subject in need thereof, the method

comprising administering the CD8+ T cell of claim 102 to the subject.

The method of claim 105, wherein the pathogenic infection is selected from the group
consisting of human immunodeficiency virus, herpes simplex virus type 1, herpes
simplex virus type 2, hepatitis B virus, hepatitis C virus, papillomavirus, Plasmodium
parasites, Epstein-barr virus (EBV), Kaposi's sarcoma-associated herpesvirus (KSHV),
Human T-lymphotropic virus type 1 (HTLV1), merkel virus (MCV), cytomegalovirus,

and Mycobacterium tuberculosis.

The method of claims 102-106, wherein administering the recombinant CMV vector to
the first subject comprises intravenous, intramuscular, intraperitoneal, or oral

administration.

A method of generating CD8+ T cells comprising a multi-specific T cell receptor (TCR),
wherein the method comprises:

(a) administering to a subject a recombinant cytomegalovirus (CMV) vector
comprising a nucleic acid sequence that encodes a first heterologous antigen, in an
amount effective to generate a first set of CD8+ T cells that recognize a first MHC-E/
heterologous antigen-derived peptide complex, wherein the CMV vector does not express
an active UL128, UL130, UL 146 and UL147 protein or orthologs thereof, and wherein
the recombinant CMV vector further comprises a microRNA recognition element (MRE);

(b) identifying a first CD8+ TCR from the first set of CD8+ T cells, wherein
the first CD8+ TCR recognizes the first MHC-E/heterologous antigen-derived peptide
complex;

() administering to the subject a second heterologous antigen in an amount
effective to generate a second set of CD8+ T cells that recognizes a second MHC-

E/heterologous antigen-derived peptide complex;
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(d)  isolating one or more CD8+ T cells from the second set of CD8+ T cells;

(e) identifying a second CD8+ TCR from the second set of CD8+ T cells,
wherein the second CD8+ TCR recognizes the first MHC-E/heterologous antigen-derived
peptide complex and the second MHC-E/heterologous antigen-derived peptide complex;

® transfecting a third set of CD8+ T cells with an expression vector, wherein
the expression vector comprises a nucleic acid sequence encoding a third CD8+ TCR and
a promoter operably linked to the nucleic acid sequence encoding the third CD8+ TCR,
wherein the third CD8+ TCR comprises CDR3a and CDR3p of the second CD8+ TCR,
thereby generating one or more CD8+ T cells that recognize the first MHC-
E/heterologous antigen-derived peptide complex and the second MHC-E/heterologous
antigen-derived peptide complex; and

(g)  selecting one or more of the third CD8+ TCRs with the highest avidity for

the specific peptide of interest.

The method of claim 108, wherein the subject is a human or non-human primate.

The method of claims 108-109, wherein the recombinant CMV vector is a recombinant

human CMYV vector or a recombinant rhesus macaque CMV vector.

The method of claims 108-110, wherein the first heterologous antigen comprises a tumor

antigen, pathogen-specific antigen, a tissue specific antigen, or a host-self antigen.

The method of claims 111, wherein the tumor antigen is related to a cancer selected from
the group consisting of prostate cancer, kidney cancer, lung cancer, pancreatic cancer,
mesothelioma, breast cancer, acute myelogenous leukemia, chronic myelogenous
leukemia, myelodysplastic syndrome, acute lymphoblastic leukemia, chronic
lymphoblastic leukemia, non-Hodgkin's lymphoma, multiple myeloma, malignant

melanoma, ovarian cancer, colon cancer, renal cell carcinoma, and cervical cancer.

The method of claims 111, wherein the pathogen-specific antigen is related to a pathogen
selected from the group consisting of human immunodeficiency virus, herpes simplex

virus type 1, herpes simplex virus type 2, hepatitis B virus, hepatitis C virus,
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papillomavirus, Plasmodium parasites, Epstein-barr virus (EBV), Kaposi's sarcoma-
associated herpesvirus (KSHV), Human T-lymphotropic virus type 1 (HTLV1), merkel

virus (MCV), cytomegalovirus, and Mycobacterium tuberculosis.

The method of claims 108, wherein the MRE contains target sites for microRNAs

expressed in endothelial cells.

The method of claim 114, wherein the MRE is specific for the miRNA selected from the
group consisting of miR126, miR-126-3p, miR-130a, miR-210, miR-221/222, miR-378,
miR-296, and miR-328.

The method of claims 108-115, wherein the first CD8+ TCR recognizes specific MHC-E

subtopes or supertopes.

The method of claims 108-116, wherein the first CD8+ TCR is identified by DNA or
RNA sequencing.

The method of claim 117, wherein the first CD8+ TCR is identified by single cell

sequencing.

The method of claims 108-118, wherein the second heterologous antigen comprises a

tumor antigen, pathogen-specific antigen, a tissue specific antigen, or a host-self antigen.

The method of claim 119, wherein the tumor antigen is related to a cancer selected from
the group consisting of prostate cancer, kidney cancer, lung cancer, pancreatic cancer,
mesothelioma, breast cancer, acute myelogenous leukemia, chronic myelogenous
leukemia, myelodysplastic syndrome, acute lymphoblastic leukemia, chronic
lymphoblastic leukemia, non-Hodgkin's lymphoma, multiple myeloma, malignant

melanoma, ovarian cancer, colon cancer, renal cell carcinoma, and cervical cancer.
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The method of claim 119, wherein the pathogen-specific antigen is related to a pathogen
selected from the group consisting of human immunodeficiency virus, herpes simplex
virus type 1, herpes simplex virus type 2, hepatitis B virus, hepatitis C virus,
papillomavirus, Plasmodium parasites, Epstein-barr virus (EBV), Kaposi's sarcoma-
associated herpesvirus (KSHV), Human T-lymphotropic virus type 1 (HTLV1), merkel

virus (MCV), cytomegalovirus, and Mycobacterium tuberculosis.

The method of claims 108-121, wherein the first heterologous antigen and second

heterologous antigens are the same.

The method of claims 108-121, wherein the first heterologous antigen and second

heterologous antigen are different.

The method of claims 108-123, wherein the one or more isolated CD8+ T cells from the

second set of CD8+ T cells express CD69 and TNFa.

The method of claims 108-124, wherein the second CD8+ TCR is identified by DNA or
RNA sequencing.

The method of claim 125, wherein the second CD8+ TCR is identified by single cell

sequencing.

The method of claims 108-126, wherein the second CD8+ TCR recognizes one or more

specific MHC-E supertopes.

The method of claims 108-126, wherein the second CD8+ TCR recognizes one or more

specific MHC-E subtopes.

The method of claims 127-128, wherein the second CD8+ TCR recognizes specific
MHC-E supertopes and MHC-E subtopes.
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The method of claims 108-127, wherein the second CD8+ TCR recognizes more than one

MHC-E supertope from the same antigen.

The method of claims 108-126 and 128, wherein the second CD8+ TCR recognizes more

than one MHC-E subtope from the same antigen.

The method of claim 129, wherein the second CD8+ TCR recognizes one or more MHC-

E supertopes and one or more MHC-E subtopes from the same antigen.

The method of claim 108-127, wherein the second CD8+ TCR recognizes more than one

MHC-E supertope from more than one antigen.

The method of claim 108-126 and 128, wherein the second CD8+ TCR recognizes more

than one MHC-E subtope from more than one antigen.

The method of claim 108-128, wherein the second CD8+ TCR recognizes one or more

MHC-E supertopes and one or more MHC-E subtopes from different antigens.

The method of claims 108-127, wherein the third CD8+ TCR recognizes one or more

specific MHC-E supertopes.

The method of claims 108-126 and 128, wherein the third CD8+ TCR recognizes one or
more specific MHC-E subtopes.

The method of claims 136-137, wherein the third CD8+ TCR recognizes specific MHC-E
supertopes and MHC-E subtopes.

The method of claim 136, wherein the third CD8+ TCR recognizes more than one MHC-

E supertope from one antigen.
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The method of claim 137, wherein the third CD8+ TCR recognizes more than one MHC-

E subtope from one antigen.

The method of claim 139-140, wherein the third CD8+ TCR recognizes one or more

MHC-E supertopes and one or more MHC-E subtopes from one antigen.

The method of claim 136, wherein the third CD8+ TCR recognizes more than one MHC-

E supertope from more than one antigen.

The method of claim 137, wherein the third CD8+ TCR recognizes more than one MHC-

E subtope from more than one antigen.

The method of claim 136, wherein the third CD8+ TCR recognizes more than one MHC-

E supertopes from the same antigen.

The method of claim 137, wherein the third CD8+ TCR recognizes more than one MHC-

E subtope from the same antigen.

The method of claim 142-143, wherein the third CD8+ TCR recognizes one or more
MHC-E supertopes and one or more MHC-E subtopes from different antigens.

The method of claims 108-146, wherein the nucleic acid sequence encoding the third

CD8+ TCR is identical to the nucleic acid sequence encoding the second CD8+ TCR.

The method of claim 108-147, further comprising isolating one or more CD8+ T cells
from a second subject and transfecting the one or more CD8+ T cells with a nucleic acid
sequence encoding the selected third CD8+ TCR and a promoter operably linked to the
nucleic acid sequence encoding the third CD8+ TCR, thereby generating one or more
CD8+ T cells that recognize the first MHC-E/heterologous antigen-derived peptide

complex and the second MHC-E/heterologous antigen-derived peptide complex.
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The method of claim 148, further comprising administering the transfected CD8+ T cells

to the second subject to treat or prevent cancer.

The method of claim 149, wherein the cancer is selected from the group consisting of
prostate cancer, kidney cancer, lung cancer, pancreatic cancer, mesothelioma, breast
cancer, acute myelogenous leukemia, chronic myelogenous leukemia, myelodysplastic
syndrome, acute lymphoblastic leukemia, chronic lymphoblastic leukemia, non-Hodgkin's
lymphoma, multiple myeloma, malignant melanoma, ovarian cancer, colon cancer, renal

cell carcinoma, and cervical cancer.

The method of claim 148, further comprising administering the transfected CD8+ T cells

to the second subject to treat a pathogenic-infection.

The method of claim 149, wherein the pathogenic infection is selected from the group
consisting of human immunodeficiency virus, herpes simplex virus type 1, herpes
simplex virus type 2, hepatitis B virus, hepatitis C virus, papillomavirus, Plasmodium
parasites, Epstein-barr virus (EBV), Kaposi's sarcoma-associated herpesvirus (KSHV),
Human T-lymphotropic virus type 1 (HTLV1), merkel virus (MCV), cytomegalovirus,

and Mycobacterium tuberculosis.

The method of claim 148-152, wherein the first subject is a nonhuman primate and the
second subject is a human, and wherein the transfected CD8+ T cells comprises a
chimeric nonhuman primate-human CD8+ TCR comprising the non-human primate

CDR30 and CDR3p of the second CD8+ TCR.

The method of claim 148-153, wherein the third CD8+ TCR comprises the non-human
primate CDR 10, CDR2a, CDR30, CDR1B, CDR2p, and CDR3p of the second CD8+
TCR.

The method of claim 148-154, wherein the third CD8+ TCR comprises the CDR1a,
CDR2qa, CDR30, CDR1B, CDR2p, and CDR3 of the second CD8+ TCR.
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156. The method of claim 148-155, wherein the first subject is a nonhuman primate and the
second subject is a human, and wherein the second CD8+ TCR is a chimeric nonhuman
primate-human CD8+ TCR comprising the non-human primate CDR3a and CDR3p of
the first CD8+ TCR.

157. The method of claim 148-156, wherein the third CD8+ TCR is a chimeric CD8+ TCR.

158.  The method of claims 108-157, wherein administering the recombinant CMV vector to
the first subject comprises intravenous, intramuscular, intraperitoneal, or oral

administration.

159. A CD8 + T cell comprising the multi-specific TCR generated by the method of claims
108-158.

160. A method of treating or preventing cancer in a subject in need thereof, the method

comprising administering the CD8+ T cell of claim 159 to the subject.

161. The method of claim 160, wherein the cancer is selected from the group consisting of
prostate cancer, kidney cancer, lung cancer, pancreatic cancer, mesothelioma, breast
cancer, acute myelogenous leukemia, chronic myelogenous leukemia, myelodysplastic
syndrome, acute lymphoblastic leukemia, chronic lymphoblastic leukemia, non-Hodgkin's
lymphoma, multiple myeloma, malignant melanoma, ovarian cancer, colon cancer, renal

cell carcinoma, and cervical cancer.

162. A method of treating a pathogenic infection in a subject in need thereof, the method

comprising administering the CD8+ T cell of claim 159 to the subject.

163. The method of claim 160, wherein the pathogenic infection is selected from the group
consisting of human immunodeficiency virus, herpes simplex virus type 1, herpes
simplex virus type 2, hepatitis B virus, hepatitis C virus, papillomavirus, Plasmodium

parasites, Epstein-barr virus (EBV), Kaposi's sarcoma-associated herpesvirus (KSHV),
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Human T-lymphotropic virus type 1 (HTLV1), merkel virus (MCV), cytomegalovirus,

and Mycobacterium tuberculosis.

164. The method of claims 160-163, wherein administering the recombinant CMV vector to
the first subject comprises intravenous, intramuscular, intraperitoneal, or oral

administration.



