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HUMAN LEUKOCYTE ANTIGEN RESTRICTED GAMMA DELTA T CELL RECEPTORS
AND METHODS OF USE THEREOF

SEQUENCE LISTING
[0001] The nstant application contains a Sequence Listing which has been submitted electronically

in ASCII format and 1s hereby incorporated by reference in its entirety. Said ASCII copy,
created on June 9, 2017, 1s named 51887-705 601 SL.txt and 1s 156,303 bytes 1n size.

BACKGROUND

[0002] Cancer has a major impact on society across the globe. In 2016, an estimated 1,685,210 new
cases of cancer will be diagnosed 1n the United States alone, and 595,690 people will die from
the disease. By 2020, 18.2 million Americans, roughly 1 1n 19 people, will be cancer patients or
cancer survivors, up from 11.7 million (1 1n 26) 1n 20035, according to the Journal of Oncology
Practice (Erikson 2007).

[0003] In the light of overwhelming clinical success of cancer immunotherapies, yo-T cells have
come Into the spotlight of interest, as tumor infiltrating yo-T cells are the major predictor of
clinical outcome across many cancer types. Several approaches have been tested 1n preclinical
models and a number of clinical trials are currently on going. Despite multiple efforts to bring
vo-T cells into the clinic, their use has been largely ineffective. Therefore, new modalities of

harnessing their anti-tumor efficacy are needed.

SUMMARY OF THE INVENTION

[0004] There exists a pressing need for alternative and effective treatment for a wide variety of
cancers. The present invention addresses this need and provides related advantages as well.
Accordingly, the present invention discloses a method of treating

[0005] Disclosed herein 1s a composition comprising a polypeptide construct that selectively binds a
human leukocyte antigen (HLA) molecule or portion thercof on a target cell when the HLA
molecule 1s complexed to at least one additional HLA molecule on the target cell, wherein the
polypeptide construct does not bind an uncomplexed HLA molecule. In certain cases, the
uncomplexed HLA molecule 1s an HLA molecule which 1s not complexed to at least one
additional HLA molecule. In some cases the polypeptide construct 1s expressed on a cell or

synthesized. In some cases, an HLA molecule can be an HLA-A serotype or variant thereof. In



10

15

20

25

30

CA 03026180 2018-11-30

WO 2017/212072 PCT/EP2017/064323

some cases, an HLA-A serotype can be HLA-A*24. An HLA-A*24 can be HLA-A*24:02. In
some cases a HLA molecule recognized by a polypeptide described herein can be complexed to a
plurality of HLA molecules. In specific cases, the complexed HLA molecules can optionally
form a cluster. A polypeptide construct can bind at least one co-receptor. In some cases, at least
one co-receptor can be selected from a group consisting of: CD8, CD4, CD28, CCR, and
CXCR4. In some cases, at least one co-receptor can be CDS8. At least one co-receptor can
comprise at least one of CDS8 alpha or CD8 beta. In some cases, a target cell can be a cancer cell.
A cancer cell may aberrantly express an HLA molecule. An aberrant expression can comprise a
complexing on a target cell and an aberrant expression and a complexing may not be present on a
comparable normal cell. An aberrant expression can comprise at least one of structure, mobility,
flexibility, or compartmentalization as compared to a non-aberrantly expressed HLA on a
comparable normal cell. A complexing can be detected by flow cytometry or microscopy. A
cancer cell can overexpress an HLA as compared to a comparable normal cell. An
overexpression can comprise from about 1% to about 100% expression on a population of
cancer cells as detected by flow cytometry. An overexpression can comprise a positive detection
of an HLA molecule by immunohistochemistry (IHC) analysis. A polypeptide construct can be
expressed on immune cells. Immune cells can be from a myeloid or lymphoid lineage. In some
cases, immune cells can be from a lymphoid lineage. Immune cells from a lymphoid lineage can
be at least one of natural killer (NK) cells, B cells, or T cells. In some cases, immune cells can be
a plurality of T cells. A plurality of T cells can be engineered aff T cells. In some cases, immune
cells can be virally modified to express a polypeptide construct. In some cases, immune cells can
be non-virally modified to express a polypeptide construct. A polypeptide construct can encodes
at least a portion of a: T cell receptor (TCR), antibody, chimeric antigen receptor (CAR), B cell
receptor, and any combination thereof. In some cases, at least a portion of a TCR can be an
engineered TCR. A TCR can be a yYOTCR. A y0TCR can be a yY902TCR or y501TCR. A yoTCR
can be exogenous to an immune cell. Immune cells can be expanded. Immune cells can be
administered to a subject in need thercof. A subject in need thereof may have received a
lymphodepleting regime prior to an administration of immune cells. A lymphodepleting regime

can comprise an administration of cyclophosphamide, fludarabine, radiation, or a combination
thereof. A polypeptide construct can comprise at least one of a y-TCR polypeptide sequence, a o-
TCR polypeptide sequence, variants and fragments thercof. A polypeptide construct can
comprise a CDR3 region of a y-TCR polypeptide sequence selected from the list in Tables 2 and
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6, a CDR3 region of a 0-TCR polypeptide sequence selected from the list in Tables 2 and 35,
variants, and fragments thercof. A polypeptide construct can comprise a sequence with at least
from about 80%, 90%, 95%., 98%, to about 99% sequence 1dentity to a sequence selected from
the sequences 1n the group consisting of SEQ ID NO: 2, SEQ ID NO: 3, amino acids 19-309 of
SEQ ID NO: 4, amino acids 21-293 of SEQ ID NO: 5, SEQ ID NO: 4, SEQ ID NO:5 and SEQ
ID NO: 6 to SEQ ID NO: 428. A composition can be administered in combination with at least
one additional therapeutic agent to a subject in need thereof. A composition can be a

pharmaceutical composition.

[0006] Disclosed herein 1s a pharmaceutical composition comprising: the composition of any one of

claims 1 to 39; and at least one of: an excipient, a diluent, or a carrier. A pharmaceutical
composition can be administered 1in unit dosage form. A pharmaceutical composition can be n
the form of a tablet, a liquid, a syrup, an oral formulation, an intravenous formulation, an
intranasal formulation, a subcutancous formulation, an inhalable respiratory formulation, a
suppository, and any combination thereof. A pharmacecutical composition can be administered 1n
the form of an infusion. In some cases, administering of a pharmaceutical composition at least
partially ameliorates a disease or condition 1n a subject in need thereof. An amelioration can
comprise a reduction in tumor size by at least about 30% as measured by computerized
tomography (CT) scan. An amelioration can comprise stabilizing tumor size as measured by a
less than 10% change 1n a baseline measurement of a diameter of a tumor lesion as measured by

computerized tomography (CT) scan.

[0007] Disclosed herein 1s a method of treating a subject in need thereof comprising administering to

the subject: an effective amount of a pharmaceutical composition comprising a polypeptide
construct that binds a human leukocyte antigen (HLA) molecule complexed to at least one
additional HLA molecule, and wherein the polypeptide construct does not bind an uncomplexed
HLA molecule. In certain cases, the polypeptide construct does not bind the HLA molecule when
the HLA molecule 1s not complexed to at least one additional HLA molecule. An HL A molecule
can be of an HLA-A serotype or variant thercof. An HLA-A can be HLA-A*24. An HLA-A24

can be HLA-A*24:02. A polypeptide construct can comprise at least one of a y-TCR polypeptide
sequence, a 0-T CR polypeptide sequence, variants and fragments thereof. A polypeptide

construct can comprise a CDR3 region of a y-TCR polypeptide sequence selected from the list 1n
Tables 2 and 6, a CDR3 region of a 0-TCR polypeptide sequence selected from the list in Tables

2 and 5, variants, and fragments thercof. A polypeptide construct can comprise a sequence with
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at least from about 80%, 90%, 95%, 98%, to about 99% sequence 1dentity to a sequence selected
from the sequences in the group consisting of SEQ ID NO: 2, SEQ ID NO: 3, amino acids 19-309
of SEQ ID NO: 4, amino acids 21-293 of SEQ ID NO: 5, SEQ ID NO:4, SEQ ID NO:5 and SEQ
ID NO: 6 to SEQ ID NO: 428. In some cases, a method can further comprise administering at
least one of a cytokine, chemotherapy, radiation, or a combination thereof to a subject in need
thereof. A cytokine can be interleukin-2. In some cases, chemotherapy can comprise at least one
of cyclophosphamide or fludarabine. In some cases, a polypeptide construct can be lyophilized.

In some cases, a method can further comprise an adjuvant, diluent, carrier, or a combination

thereof.

[0008] Disclosed herein 1s a method of treating a disease comprising aberrant HLA-A*24 expression

comprising administering a first therapeutic agent that binds at least a portion of a human
leukocyte antigen (HLA)-A*24, and at least one of: subsequently re-administering said first
therapeutic agent, and administering a second therapeutic agent. A first therapeutic agent can
comprise at least a portion of a T cell receptor (TCR), antibody, chimeric antigen receptor
(CAR), B cell receptor, and any combination thereof. In some cases, at least a portion of a TCR
can be an afTCR or a yoTCR. A TCR can be a yoOTCR. A first therapeutic agent can be an
engincered cell expressing a yOTCR. An engineered cell can be from a lymphoid lincage or
myeloid lineage. An engineered cell can be from a lymphoid lineage and may be selected from a
natural killer (NK) cell, B cell, or T cell. An engineered cell can be a T cell. A first therapeutic
agent can bind a cancer cell when an HLA-A*24 may be complexed to at least one additional
HL A molecule. In some cases, a re-administration can be performed from about 24 hours to
about 1 year after an administering a first therapeutic agent. In some cases, a method can further
comprise detecting a level of a first therapeutic agent by at least one of quantitative PCR (qPCR)
or flow cytometry. A second therapeutic agent can be selected from a group consisting of:
chemotherapeutic, radiotherapeutic, or immunotherapeutic. A second therapeutic agent can be

an 1mmunotherapeutic.

[0009] Disclosed herein 1s an engineered cell comprising: a genomic alteration encoding a

polypeptide construct that selectively binds a human leukocyte antigen (HLA) molecule or
portion thereof on a target cell when said HLA molecule 1s complexed to at least one additional
HLA molecule on said target cell, wherein said polypeptide construct does not bind an
uncomplexed HLA molecule or does not bind said HLA molecule when said HLA molecule 1s

not complexed to at least one additional HLA molecule. An HLA can comprise class I, class I,
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or a combination thercof. An HLA can comprise class I (HLA-I). An HLA-I can comprise HLA-
A. HLA-A can be HLA-A*24. HLA-A*24 allele can comprise HLA-A*24:02. In some cases, a
genomic alteration can comprise a knock in comprising a viral introduction of said polypeptide
construct. A viral introduction can comprise a virus selected from a group consisting of a

5 lentivirus, retrovirus, adenovirus, and any combination thercof. A viral introduction can

comprise a retrovirus. In some cases, a polypeptide construct can comprise at Ieast one YOTCR or
fragment or variant thereof. A YOTCR can comprise a y-TCR polypeptide sequence selected from

the list in Tables 2 and 6, a CDR3 region of a 0-TCR polypeptide sequence selected from the list
in Tables 2 and 5, variants, and fragments thercof. A polypeptide construct can selectively bind
10 an HL A on a target cell, in a presence of at least one additional peptide and/or at least one co-
receptor. In some cases, at least one co-receptor can be selected from a group consisting of: CDS,
CD4, CD28, CCR, and CXCR4. At least one co-receptor can be CDS8. At least one co-receptor
can be at least one of CDS alpha or CD8 beta.
[0010] Daisclosed herein 1s a population of cells comprising the engineered cell of any one of claims
15 72 to 86. In some cases, from about 60% to about 100% of engineered cells can express a
polypeptide construct. Engineered cells can be a plurality of a3 T cells. A population can be
administered to a subject 1n need thereof to control, reduce, or eliminate a cancer. In some
cases, when a population can be administered to a subject in need thereof a viral infection can
be controlled, reduced, or eliminated. An administration of an engineered cell can be effective
20 1in reducing tumor size by at least 30% as measured by computerized tomography (CT) scan. An
administration can be effective 1n stabilizing tumor size as measured by a less than 10% change
1in a baseline measurement of a diameter of a tumor lesion as measured by computerized
tomography (CT) scan. In some cases, from about 5 x 10* to about 1 x 10'“cells can be
administered to a subject in need thereof. In some cases, an administration can extend a life of a
25 subject 1n need thereof from about 1 week to about 50 years as compared to an untreated
subject. In some cases, engineered cells can be inhibited by a binding of an antibody. A binding
of an antibody can reduce toxicity associated with an administration of engineered cells. The
variant can be a humanized variant. In some cases, the variant 1s an scFv, or scFab.
[0011] Daisclosed herein 1s a polynucleic acid comprising a sequence that 1s at least 90%, 95%., 97%
30 or 99% 1dentical to a sequence encoding a polypeptide sequence of at least one of SEQ ID NO:
2, SEQ ID NO: 3, amino acids 19-309 of SEQ ID NO: 4, amino acids 21-293 of SEQ ID NO: 5,
SEQ ID NO: 4, or SEQ ID NO: 5.
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[0012] Disclosed herein 1s an engineered cell comprising a receptor sequence that 1s at least 95%,
96%, 97%, 98%, or 99% 1dentical to at least one of SEQ ID NO: 2, SEQ ID NO: 3, amino acids
19-309 of SEQ ID NO: 4, and amino acids 21-293 of SEQ ID NO: 5, SEQ ID NO: 4, or SEQ ID
NO: 3.

[0013] Disclosed herein 1s an engineered cell comprising at least a portion of a receptor with a
sequence that 1s at least 95%, 96%, 97%, 98%, or 99% 1dentical to at least one of SEQ ID NO: 2,
SEQ ID NO: 3, amino acids 19-309 of SEQ ID NO: 4, amino acids 21-293 of SEQ ID NO: 5,
SEQ ID NO: 4, SEQ ID NO:5 and SEQ ID NO: 6 to SEQ ID NO: 428, . In some cases, an
engineered cell can be expanded to a population of engineered cells. A population of engineered
cells can be formulated into a pharmaceutical composition.

[0014] Daisclosed herein 1s a polypeptide that selectively binds a human leukocyte antigen (HLA)
molecule or portion thereof on a target cell when said HLA molecule 1s complexed to at least one
additional HLA molecule on said target cell, wherein said polypeptide does not bind an
uncomplexed HLA molecule, or does not bind said HLA molecule when said HLA molecule 1s
not complexed to at least one additional HLA molecule. In some cases, an HLA molecule can be
an HLA-A serotype or variant thereof, preferably an HLA-A serotype can be HLA-A*24, more
preferably, an HLA-A*24 can be HLA-A*24:02. A target cell can be a cancer cell, preferably a

cancer cell can aberrantly expresses an HLA molecule. In some cases a polypeptide can be a 07T -

cell receptor chain or part thercof comprising a CDR3 region, a 0T-cell receptor chain or part
thereof can be represented by an amino acid sequence, an amino acid sequence comprising at
least 60% sequence 1dentity or similarity with any one of amino acid sequence SEQ ID NO: 3,
amino acids 21-293 of SEQ ID NO: 5, SEQ ID NO:5 or SEQ ID NOs: 6 to 237. In some cases, a
polypeptide can be a yT-cell receptor chain or part thereof comprising a CDR3 region, a yT-cell
receptor chain or part thereof being represented by an amino acid sequence, an amino acid

sequence comprising at least 60% sequence 1dentity or similarity with any one of amino acid
sequence SEQ ID NO: 2, amino acids 19-309 of SEQ ID NO: 4, SEQ ID NO:4 or SEQ ID NOs:
238 to 428.

[0015] Disclosed herein 1s a T cell receptor (TCR), preferably an engineered TCR comprising a oT -
cell receptor chain or part thereof and a yT-cell receptor chain or part thereof.
[0016] Disclosed herein 1s a nucleic acid molecule encoding a polypeptide or a TCR.

[0017] Daisclosed herein 1s a nucleic acid construct comprising a nucleic acid molecule.

[0018] Disclosed herein 1s a cell comprising a nucleic acid construct.
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[0019] Disclosed herein 1s a polypetide, a TCR, a nucleic acid molecule, a nucleic acid construct, or
a cell for use as a medicament.

[0020] Disclosed herein 1s a polypetide, a TCR, a nucleic acid molecule, a nucleic acid construct, or
a cell for use as a medicament against cancer or an infection.

[0021] Disclosed herein 1s a method of reducing toxicity associated with the administration of an
engineered cell, or a cell, comprising administration of at least one antibody or portion thereof to
a subject in need thereof. In some cases, an antibody can be a blocking antibody or a neutralizing
antibody. An antibody or portion thercof can inhibit binding of an engineered cell or a cell to a
cell expressing HLA-A*24:02. A cell expressing HLA-A*24:02 can be at least one of a cancer
cell or a comparable normal cell. An administration of at least one antibody or portion thereof
can reduce a level of a cytokine release syndrome (CRS) 1n a subject in need thereof.

[0022] Provided herein are compositions and pharmaceutical compositions with a robust shelf life.
In some cases, a composition or pharmaceutical composition described herein containing at least
one polypeptide described herein or a cell expressing a polypeptide described herein 1s stored 1n
a scaled container at 25°C or 4°C and the container 1s placed 1n an atmosphere having 30%, 40%,
50%, 60%., 70%, 75%, 80%, 90% or 95% relative humidity. After 1 month, 2 months, 3 months,
6 months, 1 year, 1.5 years, 2 years, 2.5 years or 3 years, at least 50%, 60%, 70%, 80% or 90%

of the composition or pharmaceutical composition remains as determined by standard protocols.

INCORPORATION BY REFERENCE
[0023] All publications, patents, and patent applications herein are incorporated by reference to the
same extent as 1f each individual publication, patent, or patent application was specifically and
individually indicated to be incorporated by reference. In the event of a conflict between a term

herein and a term 1n an incorporated reference, the term herein controls.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024] The novel features of the disclosure are set forth with particularity in the appended claims.
A better understanding of the features and advantages of the disclosure will be obtained by
reference to the following detailed description that sets forth 1llustrative embodiments, in which
the principles of the disclosure can be utilized, and the accompanying drawings of which:
[0025] FIG. 1A shows results of an ELISPOT assay where y0-T cell clone described herein are
cocultured with SW480, EBV-LCL, and PBMCs. IFNy spots/ 15,000 yo T cells 1s shown. FIG. 1
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B shows results of an ELISPOT assay of mock transduced cells and yo-TCR cells described
herein cocultured with, SW480, EBV-LCL, and PBMCs. IFNy spots/ 15,000 yo T cells 1s shown.

[0026] FIG. 2 shows results of an ELISPOT assay where y0-TCR cells described herein were
cocultured with LCL-TM, DAUDI, U266, OPM2, and SW480 tumor cell lines. IFNy ELIspot
count 1s shown.

[0027] FIG. 3A shows results of an IFNy ELISA assay where y0-TCR described herein are co-
cultured with COS7-A*02, COS7-A*24, K562-A*02, K562-A*24, K562-WT ATCC, and
PBMCs d206. FIG. 3B shows results of an IFNy ELISA assay where Cyto D pre-treated yo-TCR
described herein are co-cultured with COS7-A*02, COS7-A*24, K562-A*02, K562-A*24,
K562-WT ATCC, and PBMCs d206.

[0028] FIG. 4A shows results of an IFNy ELISA assay where y0-TCR described herein are co-
cultured with COS7-A*02, COS7-A*24, K562-A*02, K562-A*24 K562-WT ATCC, and
PBMCs d206. FIG. 4B shows results of an IFNy ELISA assay where y0-TCR described herein
are co-cultured with fixed targets: COS7-A*02, COS7-A*24, K562-A*02, K562-A*24, K562-
WT ATCC, and PBMCs d206.

[0029] FIG. 5 shows a sequence alignment between HLA-A*02:01 (SEQ ID NO: 439) and HLA-
A*24:02 (SEQ ID NO: 440).

[0030] FIG. 6A shows a structure of HLA-A*02. HLA-A*02 1s shown 1n gray. 2M 1s shown 1n
yellow, peptide 1s shown 1n black, and polymorphisms are shown 1n red. FIG. 6B shows a
structure of HLA-A*02. HLA-A*02 1s shown 1n gray. [2M 1s shown 1n yellow, peptide 1s
shown 1n black, and polymorphisms are shown 1n red.

[0031] FIG. 7A shows a structure of HLA-A*02. FIG. 7B shows a structure of HLA-A*02.

[0032] FIG. 8A shows the effect of blocking with FE-11 like hybridoma supernatant on the
recognition of SW480 and LCL-TM by y0TCR described herein transduced T cells. FIG. 8B
shows the effect of blocking with FE-11 like hybridoma supernatant on the recognition of
SW480 loaded with WT1 peptide by afTCR WT1 transduced T cells. FIG. 8C shows
LABScreen Single Antigen HLA class I beads were incubated with antibodies that bind HLA,
wherein said antibodies were purified from hybridomas, and bound HLA fully or partially and
secondary a-mIgG-PE and measured using Luminex.

[0033] FIG. 9 shows an exemplary screening method 1n which 1solated clones produce antibodies

that specifically bound yoTCR reactive tumor cells or a Daudi negative control.
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[0034] FIG. 10A shows activation of T cells, transduced with the yOTCR described herein by EBV-
LCLs with different HLA genotypes and Daudi as a negative control. FIG. 10B shows activation
of T cells, transduced with the yOTCR FE11 by HLA-A*24:02 or HLA-A*02:01 target cells.
FIG. 10C shows the effect of f2m KO of HLA-A*24:02 positive target cells on the activation of
vOTCR FEI11 transduced T cells. FIG. 10D shows activation of T cells, transduced with the
voTCR FE11 by EBV-LCLs with different either homozygous or heterozygous HLA-A*24:02
expression. FIG. 10E shows activation of T cells, transduced with the yoTCR described herein
by K562 HLA-A*24:02 cells untreated or treated overnight with monensin. FIG. 10F shows
activation of Jurma cells, transduced with yOTCR described herein or afTCR WT1 (control) by
LCL-TM or A2 restricted WT1 peptide loaded T2 cells. CD3 crosslinking by plate-bound a-CD3
mADb clone OKT-3 served as positive control.

[0035] FIG. 11 shows that a decrease 1n recognition 1s comparable to the percentage of [B2-
microglobulin (f2m) KO. CRISPR/Cas9 KO of (f2m) within recognized LCLs reduced
recognition of TEGOI 1as compared to control.

[0036] FIG. 12A shows activation of yOTCR described herein transduced T cells on malignant cells
and healthy T cells. FIG. 12B shows healthy donor B cells that were EBV transformed and co-
cultured with y0TCR described herein or mock transduced T cells. Recognition was assessed by
measuring IFNy secretion using ELISA.

[0037] FIG. 13A shows activation, via Interferon-gamma expression, of T cells transduced with the
vOTCR described herein by HLA-A*24:03 positive or negative target cells. FIG. 13B shows
alignment of HLA-A*24:02 (SEQ ID NO: 441), 02:01 (SEQ ID NO: 442), 24:03 (SEQ ID NO:
443), and 25:01 (SEQ ID NO: 444) with the two non-homologous amino acids in red. FIG. 13C
shows differences between HLA-A*02:01 and HLA-A24:02 mapped on the structure of HLA-
A24:02 (pdb: 3wl19), the two non-homologous amino acids between HLA-A*24:02 and HLA-
A*24:03 are show 1n the red circle. FIG. 13D shows activation of T cells, transduced with the
vO0TCR described herein, by HLA-A*24:02 transduced TAP deficient T2 cells non-loaded or
loaded with the A*24 restricted viral peptides NEF (134-10) or CMV (pp65 341-349). FIG. 13E
shows WTI tetramer, NY-ESOI pentamer and CMV pentamer binding to WT1 TCR, NY-ESO1
TCR and TCR transduced T cells. FIG. 13F shows the effect of bortezomib treatment of HLA-
A*24:02 transduced target cells on the activation of yYOTCR transduced T cells. FIG. 13G shows
homodimerization was assessed on HLA-A*24:02 positive recognized and non-recognized cells

by flow cytometry FRET. FIG. 13H shows activation of T cells, transduced with the yoTCR
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described herein or ofSTCR WT1 (control), by HLA-A*24:02 transduced COS-7 and K562 or
HLA-A*02:01 (control). Where indicated target cells were fixed before coincubation. Where
indicated target cells were coincubated with WT1 peptide.
[0038] FIG. 14A shows CD8a or CD&p expression on clone FEI1 and yoTCR transduced off T
5 cells. FIG. 14B shows CD4+ and CD8&+ o T cells transduced with the y0TCR described herein

were sorted and co-cultured with indicated target cells. T cell activation was assessed by IFNy
ELISPOT. FIG. 14C shows CD4+ and CD&+ af3T cells expressing the yOTCR described herein
were co-incubated with SW480 target cells as in (A) but now 1n the presence of a control
antibody or blocking antibodies against CD8a. or CDS[3. FIG. 14D shows activation of yoTCR

10 described herein transduced Jurma cells by HLA-A*24:02 positive and negative target cells as
measured by CD69 upregulation. FIG. 14E shows activation of afTCR WT1 transduced Jurma
cells by HLA-A*02:01 positive target cells loaded with HLA-A*02 restricted WT1 peptide. CD3
crosslinking by plate-bound a-CD3 mAb clone OKT-3 served as positive control (D+E) FIG.
14F shows affT cells were transduced with wildtype CD8a or a truncated, signaling-deficient

15 CD8a variant (CD8a’); alongside the FE11 yoTCR, after which CD4+, CD8+, CD4+CD8o+ and
CD4+CD8a’+ T cells populations were sorted. Recognition of healthy PBMCs and SW480 and
EBV-LCLs tumor targets was assessed by measuring IFNy secretion using ELISPOT.

DETAILED DESCRIPTION OF THE DISCLOSURE

20  [0039] The following description and examples 1llustrate embodiments of the disclosure 1in detail. It
1s to be understood that this disclosure 1s not limited to the particular embodiments described
herein and as such can vary. Those of skill in the art will recognize that there are numerous
variations and modifications of the disclosure, which are encompassed within i1ts scope. Unless
otherwise indicated, any embodiment can be combined with any other embodiment.

25  [0040] All terms are intended to be understood as they would be understood by a person skilled 1n
the art. Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which the disclosure
pertains.

[0041] As used herein, unless otherwise indicated, some inventive embodiments herein contemplate

30 numerical ranges. A variety of aspects of this invention can be presented in a range format. It

should be understood that the description 1n range format 1s merely for convenience and brevity
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and should not be construed as an inflexible limitation on the scope of the invention.
Accordingly, the description of a range should be considered to have specifically disclosed all
the possible subranges as well as individual numerical values within that range as if explicitly
written out. For example, description of a range such as from 1 to 6 should be considered to have
specifically disclosed subranges such as from 1 to 3, from 1 to 4, from 1 to 5, from 2 to 4, from 2
to 6, from 3 to 6 etc., as well as individual numbers within that range, for example, 1, 2, 3, 4, 5,
and 6. This applies regardless of the breadth of the range. When ranges are present, the ranges
include the range endpoints.

[0042] The following definitions supplement those 1n the art and are directed to the current
application and are not to be imputed to any related or unrelated case, €.g., to any commonly
owned patent or application. Although any methods and materials similar or equivalent to those
described herein can be used in the practice for testing of the present disclosure, the preferred
materials and methods are described herein. Accordingly, the terminology used herein 1s for the

purpose of describing particular embodiments only, and 1s not intended to be limiting.

DEFINITIONS

[0043] As used herein, unless otherwise indicated, the article “a” means one or more unless

explicitly otherwise provided for.

2% ¢¢

[0044] As used herein, unless otherwise indicated, terms such as “contain,” “containing,”

“include,” “including,” and the like mean “comprising”.

[0045] The term “activation” and its grammatical equivalents as used herein can refer to a process
whereby a cell transitions from a resting state to an active state. This process can comprise a
response to an antigen, migration, and/or a phenotypic or genetic change to a functionally active
state.

[0046] ““Antigen” as used herein means a substance that 1s recognized and bound specifically by an
antigen binding unit. Antigens can include peptides, proteins, glycoproteins, polysaccharides,
and lipids; portions thereof and combinations thereof. “Antigen” can also refer to a molecule that
provokes the immune response. This immune response may involve either antibody production,
or the activation of specific immunologically-competent cells, or both. The skilled artisan will

understand that any macromolecule, including virtually all proteins or peptides, can serve as an

antigen.
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[0047] The term “autologous™ and 1ts grammatical equivalents as used herein can refer to as
originating from the same being. For example, a sample (e.g., cells) can be removed, processed,
and given back to the same subject (e.g., patient) at a later time. An autologous process 1s
distinguished from an allogenic process where the donor and the recipient are different subjects.

[0048] As used in this specification and claim(s), the words “comprising” (and any form of
comprising, such as “comprise” and “comprises”), “having” (and any form of having, such as
“have” and “has”), “including” (and any form of including, such as “includes” and “include”) or
“containing” (and any form of containing, such as “contains” and “contain™) are inclusive or
open-ended and do not exclude additional, unrecited elements or method steps. It 1s
contemplated that any embodiment discussed 1n this specification can be implemented with
respect to any method or composition of the invention, and vice versa. Furthermore,
compositions of the invention can be used to achieve methods of the invention.

[0049] The term “epitope” and 1ts grammatical equivalents as used herein can refer to a part or a
portion or a fragment of an antigen that can be recognized by antibodies, B cells, T cells or
engineered cells expressing polypeptide constructs described herein. For example, an epitope
can be a cancer epitope that 1s recognized by a TCR, for instance a gamma delta TCR described
herein. Multiple epitopes within an antigen can also be recognized. The epitope can also be
mutated.

[0050] The term “engineered” and its grammatical equivalents as used herein can refer to one or
more alterations of a nucleic acid, e.g., the nucleic acid within an organism’s genome or of a
polypeptide. The term “engineered” can refer to alterations, additions, and/or deletion of genes
or polypeptides. An engineered cell can also refer to a cell with an added, deleted and/or altered
gene or polypeptide.

[0051] The term “cell” or “engineered cell” and their grammatical equivalents as used herein can
refer to a cell of human or non-human animal origin. An engineered cell can also refer to an
engineered effector cell. In certain cases, an engineered cell refers to an effector cell engineered
to express a polypeptide construct described herein.

[0052] The term “good manufacturing practices” (GMP) and 1ts grammatical equivalents as used
herein can refer to products that are safe, effective, or pure according to the FDA. GMP can also
sometimes be referred to as "cGMP". The "c¢" stands for "current.” Manufacturers of a product

can employ technologies and systems which are up-to-date in order to comply with regulation of
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GMP products. GMP compatible products are typically utilized in the clinical setting as opposed
to the research setting.

[0053] The term “transfection” as used herein refers to the introduction of foreign nucleic acid into
cukaryotic cells. Transfection may be accomplished by a variety of means known to the art
including calcium phosphate-DNA co-precipitation, DEAE-dextran-mediated transfection,
polybrene-mediated transfection, electroporation, microinjection, liposome fusion, lipofection,
protoplast fusion, retroviral infection, and biolistics.

[0054] The term “‘stable transfection” or “stably transfected” refers to the introduction and
integration of foreign nucleic acid, DNA or RNA, into the genome of the transfected cell. The
term “stable transfectant™ refers to a cell which has stably integrated foreign DNA 1into the
genomic DNA.

[0055] Nucleic acids and/or nucleic acid sequences are “homologous™ when they are derived,
naturally or artificially, from a common ancestral nucleic acid or nucleic acid sequence. Proteins
(or polypeptides) and/or protein (polypeptide) sequences are homologous when their encoding
DNAs are derived, naturally or artificially, from a common ancestral nucleic acid or nucleic acid
sequence.

[0056] In the context of the invention, a polypeptide 1s represented by an amino acid sequence.
Preferred polypeptides are 0T-cell and/or yT-cell receptor chains or parts thereof which mediate
an anti-tumor response as explained herein. In the context of the invention, a nucleic acid
molecule as a nucleic acid molecule encoding such a 0T-cell and/or yT-cell receptor chain or part
thereof 1s represented by a nucleic acid or nucleotide sequence which encodes such a
polypeptide. A nucleic acid molecule may comprise a regulatory region. It 1s to be understood
that each nucleic acid molecule or polypeptide or construct as identified herein by a given
Sequence Identity Number (SEQ ID NO) 1s not limited to this specific sequence as disclosed.
Throughout this application, each time one refers to a specific nucleotide sequence SEQ ID NO
(take SEQ ID NO: X as example) encoding a given polypeptide, one may replace it by an
homologous nucleotide sequence defined as follows: 1. a nucleotide sequence comprising a
nucleotide sequence that has at least 60% sequence 1dentity or similarity with SEQ ID NO: X; 1.
a nucleotide sequences the complementary strand of which hybridizes to a nucleic acid molecule
of sequence of (1); (111). a nucleotide sequence the sequence of which differs from the sequence of
a nucleic acid molecule of (1) or (11) due to the degeneracy of the genetic code; or, (1v) a

nucleotide sequence that encodes an amino acid sequence that has at least 60% amino acid
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identity or similarity with an amino acid sequence encoded by a nucleotide sequence SEQ ID
NO: X. Throughout this application, each time one refers to a specific amino acid sequence SEQ
ID NO (take SEQ ID NO: Y as example), one may replace 1t by: a polypeptide comprising an
amino acid sequence that has at least 60% sequence 1dentity or similarity with amino acid
sequence SEQ ID NO: Y. Each nucleotide sequence or amino acid sequence described herein by
virtue of its 1dentity or similarity percentage (at least 60%) with a given nucleotide sequence or
amino acid sequence respectively has 1n a further preferred embodiment an 1dentity or a
similarity of at least 65%, 70%, 75%., 80%, 85%, 90%, 95%, 97%, 98%, 99% or more 1dentity or
similarity with the given nucleotide or amino acid sequence respectively. In a preferred
embodiment, sequence 1dentity or similarity 1s determined by comparing the whole length of the
sequences as 1dentified herein. Unless otherwise indicated herein, 1dentity or similarity with a
given SEQ ID NO means 1dentity or similarity based on the full length of said sequence (i.e. over
its whole length or as a whole).

[0057] The homologous molecules can be termed homologs. For example, any naturally occurring
proteins, as described herein, can be modified by any available mutagenesis method. When
expressed, this mutagenized nucleic acid encodes a polypeptide that 1s homologous to the protein
encoded by the original nucleic acid. Homology 1s generally inferred from sequence 1dentity
between two or more nucleic acids or proteins (or sequences thereof). The precise percentage of
1dentity between sequences that 1s useful in establishing homology varies with the nucleic acid
and protein at 1ssue, but as little as 25% sequence 1dentity 1s routinely used to establish
homology. Higher levels of sequence 1dentity, e.g., 30%, 40%, 50%, 60%, 70%, 80%, 90%,
95% or 99% or more can also be used to establish homology. Identity of at least 65%, 70%, 75%,
80%, 85%, 90%., 95%, 97%, 98%., 99% or 100% are encompassed herein.

[0058] "Sequence 1dentity” 1s herein defined as a relationship between two or more amino acid
(polypeptide or protein) sequences or two or more nucleic acid (polynucleotide) sequences, as
determined by comparing the sequences. The 1dentity between two amino acid or two nucleic
acid sequences 1s preferably defined by assessing their identity within a whole SEQ ID NO as
1dentified herein or part thereof. Part thercof may mean at least 50% of the length of the SEQ ID
NO, or at least 60%, or at least 70%, or at least 80%, or at least 90%. In the art, "1dentity"” also
means the degree of sequence relatedness between amino acid or nucleic acid sequences, as the
case may be, as determined by the match between strings of such sequences. "Similarity”

between two amino acid sequences 1s determined by comparing the amino acid sequence and its
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conserved amino acid substitutes of one polypeptide to the sequence of a second polypeptide.
"Identity" and "similarity” can be readily calculated by known methods, including but not limited
to those described in (Computational Molecular Biology, Lesk, A. M., ed., Oxford University
Press, New York, 1988; Biocomputing: Informatics and Genome Projects, Smith, D. W, ed.,
Academic Press, New York, 1993; Computer Analysis of Sequence Data, Part I, Griffin, A. M.,
and Griffin, H. G., eds., Humana Press, New Jersey, 1994; Sequence Analysis in Molecular
Biology, von Heine, G., Academic Press, 1987; and Sequence Analysis Primer, Gribskov, M.
and Devercux, J., eds., M Stockton Press, New York, 1991; and Carillo, H., and Lipman, D.,
SIAM J. Applied Math., 48:1073 (1988). Preferred methods to determine identity are designed to
o1ve the largest match between the sequences tested. Methods to determine 1dentity and
similarity are codified in publicly available computer programs. Preferred computer program
methods to determine 1dentity and similarity between two sequences include e.g. the GCG
program package (Devereux, J., et al., Nucleic Acids Research 12 (1): 387 (1984)), BestFit,
BLASTP, BLASTN, and FASTA (Altschul, S. F. et al., J. Mol. Biol. 215:403-410 (1990). The
BLAST X program 1s publicly available from NCBI and other sources (BLAST Manual,
Altschul, S., et al., NCBI NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. Biol.
215:403-410 (1990). The well-known Smith Waterman algorithm may also be used to determine
1dentity. Preferred parameters for polypeptide sequence comparison include the following:
Algorithm: Needleman and Wunsch, J. Mol. Biol. 48:443-453 (1970); Comparison matrix:
BLOSSUMS®62 from Hentikoft and Hentikoff, Proc. Natl. Acad. Sci. USA. 8§9:10915-10919
(1992); Gap Penalty: 12; and Gap Length Penalty: 4. A program useful with these parameters 1s
publicly available as the "Ogap" program from Genetics Computer Group, located in Madison,
WI. The aforementioned parameters are the default parameters for amino acid comparisons
(along with no penalty for end gaps). Preferred parameters for nucleic acid comparison include
the following: Algorithm: Needleman and Wunsch, J. Mol. Biol. 48:443-453 (1970);
Comparison matrix: matches=+10, mismatch=0; Gap Penalty: 50; Gap Length Penalty: 3.
Available as the Gap program from Genetics Computer Group, located in Madison, Wis. Given
above are the default parameters for nucleic acid comparisons. Optio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>