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Abstract:

The presently disclosed subject matter provides for antigen-recognizing receptors that specifically
target uPAR and cells comprising such uPAR-targeted antigen-recognizing receptors. The presently
disclosed subject matter further provides uses of the uPAR-targeted antigen - recognizing receptors
for treatment.
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ANTIGEN RECOGNIZING RECEPTORS TARGETING LIPAR AND USES THEREOF

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to U.S. Provistonal Application No.: £3/200,940, filed

June 11, 2021, the content of which is incorporated by reference in its entirely, and to which
prioriy s clatmed.

SEQUENCE FEISTING

This application contains a Sequence Listing which has been subnaitted in ASCII fornwat
via EFS-Web and is hereby incorporated by reference in its entivety, Said ASCIH copy, created
on Jage 10, 2022 is pamed 0727341361 _ST25.4x1 and is 48,969 bytes in size.

1. INFRODUCTION

The presently disclosed subject matter provides methods and compositons  for

imnwnotherapies. It relates to autigen-recognizing recepiors (e.g., chimeric antigen receptors
{C ARs)) that specifically target tPAR, cells comprising such receptors, and methods of using such
celis for freatments.

2. BACKGROUND OF THE INVENTION

Cell-based invmunotherapy is a therapy with curative potentiat for the treatment of cancer.
T cells and other immune cells may be modified to target tumor antigens throagh the introduction
of genetic material coding for artificial or synthetic receptors for antigen, termaod chimeric antigen
receptors (CARS), specific to selected antigens, Targeted T cell therapy using CARs has shown
recent clinical success in treating hematologic malignancies and solid tumors,

uPAR is associated with tumor growth or metastasis in various different types of cancers,
including breast cancer, endomeirial cancer, ovarian cancer, colon cancer, rectal cancer, lung
cancer, stomach cancer, prostate cancer, rensl cancer, pancreatic cancer, rectal cancer, acute
lymphoblastic leukemia (ALL), chronic lvmphecytic feukemia (CLL), and acute myelowd
leukemia (AMIL) ¥t also plays a rofe in aging, such as its association with sesescence-related
discases associated with aging, It can also regolale immunce response and coli-maltrix interaction
and promote tumor cell proliferation and emergence from dormancy.

Given the significant role for uPAR in various diseases or disorders, mmunotherapies
{e.g., CARs) targeting uPAR, are destred.

3. SUMMARY OF THE INVENTION

The presently disclosad subject matter provides antigen-recognizing receptors that

specifically target uPAR and cells comprising such uPAR-targeted antigen-recogniziag receplors.

CA 03221368 2023-12-4
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The presently disclosed subject matter further provides uses of the vPAR-targeted antigens
recognizing receptors for treatment.

The presently disclosed subject matier provides an  astigen-recognizing  receptor,
comprising an extraccellular antigen-binding domain, a transmembrane domain, and an
infraceliular signaling domain, wherein the extragellular antigen-hinding domain specifically
binds to uPAR. In certain embodiments, the extracellular antigen-binding domain is a single-
chain variable fragment {scFv). In certain embodiments, the extracelhsdar antigen-binding domain
15 & human scFv. In certatn embodiments, the extracellular antigen-binding domain 1s a Fab,
which is optionally crosslinked. In certain embodiments, the extracellular antigon-binding domain
is a F{ab):. Ia certain emboediments, one or more of the scFv, Fab and F(ab): are comprised in a
fusion protein with a heterologous sequence 1o form the exiraceliular antigen-binding domain,

In certain embodiments, the extraceflular amtigen-binding domain comprises a heavy chain
variable region comprising:

{a) a CDRI1 comprising the amino acid sequence set forth m SEQ D NO: 1 or a
conservative modification thereof, & CDR2 comprising the amino acid sequence set forth in 3EQ
N NQ: 2 or a conservative modification thereot, and a CDR3 comprising the amino acid sequence
set forth i SEQ 1D NO: 3 or a conservative modification thercof;

(by a CDRI1 comprising the amino acid sequence set forth in SEQ ID NO: 7 or a
conservative modification thereof, & CDR2 comprising the amino acid sequence set forth in SEQ
D NO: 8 or a conservative modification thereof, and a CDR3 comprising the amino acid sequence
set forth in SEQ ID NO: 9 or a conservative moditication thereotf:

(¢} a CDRI comprising the anuno acid sequence set forth m SEQ D NO: 13 or a
conservative modification thereof, 8 CDR2 comprising the mmino acid sequence set forth in SEQ
ID NO: 14 or a conservative modification thereof, and & CDR3 comprising the amino acid
sequence set forth in SEQ 1D NO: 135 or a conservative modification thereof;

(d} & CDRI comprising the amino acid sequence set forth i SEQ 1D NO: 19 or a
conservative modification thereof, & CDRZ comprising the amino acid sequence set Torth in SEQ
HY NO: 20 or a conservative meodification thereof, and a CDR3 comprising the anuno acid
sequence sot forth in SEQ 1D NO: 21 or a conservative modification thereof)

(e} a CDRI conyprising the antino acid sequence set forth in SEQ ID NO: 41 or a
conservative meoedification thereof, a CDR2 comprising the amino acid sequence set forth in SEQ
ID NO: 42 or a conservative modification thereof, and o CDR3 comprising the amino acid

sequence set forth in SEQ 1D'NO: 43 or a conservative modification thereof; or

]
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{(fy a CORI1 comprising the amino acid sequence set forth in SEQ 1D NO: 40 or a
conservative modification thergof, & CDR2 comprising the wminoe acid sequence set forth in SEQ
ID NO: 536 or a conservative modification thereof, and & CDR3 comprising the amino acid
sequence set forth i SEQ 1D NO: 51 or a conservative modification thercof

In certain embodiments, the extracellular antigen-binding domain comprises;

{a) a CDR1 comprising the amino acid seguence set forth i SEQ 1D NO: 4 or a
conservative modification thereof, 8 CDR2 comprising the amino acid sequence set torth in SEQ
1D NQO: S or 8 comservative moditication thereof, and a CDR3 comprising the amino acid sequence
set forth in SEQ 1D NO: 6 or a conservative modification thereof}

(by a CDRY comprising the amino acid sequenice set forth in SEQ 1D NO: 10 or a
conservative modification thereot, & CDR2 comprising the amine acid sequence set forth in SEQ
IDNO: 1 or a conservative modification thereof, and a COR3 comprising SEQ ID KO: 12 ora
conservative niedification thereot;

(¢} a CDRI comprising the amino acid sequence set forth in SEQ ID NO: 16 or a
conservative modification thereof, & CDR2 comprising the amino acid sequence set forth in 3EQ
D NO: 17 or a conservative madification thereof, and a COR3 compwising the amino actd
sequence set forth in SEQ 1D NO: 18 or a conservative modification thereof;

(d) a CDRI comprising the amino acid sequence set forth in SEQ I NO: 22 or a
conservative modification thereof, a CPR2 comprising SEQ D N{O: 23 or a conservative
modification thereof, and a CDR3 comprising the amino acid sequence set forth in SEQ 1D NO:
24 or a conservative modification thercot]

(e) a CDRI comprising the anuno acid sequence set forth in SEQ 1D NO: 44 or a
conservative modification thereof, 8 CDR2 comprising the mmino acid sequence set forth in SEQ
ID NO: 45 or a conservative modification thereof, and & CDR3 comprising the amino acid
sequence set forth in SEQ 1D NO: 46 or a conservative modification thereof; or

(f) a CDRI comprising the amino acid sequence set forth in SEQ TD NQO: 32 or a
conservative modification thereof, a CBOR2 comprising SEQ 1D NO: 33 or a conservative
medification thereof, and a CDR3 comprising the amine acid sequence set forth in SEQ 1D NO:
34 or a conservative modification thereot

I certain embodiments, the extracellular antigen-binding domain comprises:

€a) a heavy chain variable region comprising a CDR1 comprising the amine acid sequence
set forth in SEQ ID NO: &, a CDR2 comprising the aming acid sequence set forth inn SEQ 1D NO:
2, and a CDR3 comprising the amino acid sequence set forth in SEQ 1D NO: 3; and a Light chain

variable region comprising a CDRI comprising the amino acid sequenge set forth in SEQ 1D NO:
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4, a CDR2 comprising the aminoe scid sequence set forth in SEQ ID NO: 5, and a CDR3
comprising the amine acid sequence set forth in SEQ ID NO: 6;

(b a heavy cham variable region comprising a CDR1 comprisiag the anvne acid sequence
set forth in SEQ 1D NO: 7, a CDR2 comprising the amino acid scquence set forth in SEQ 1D NOx
&, and a CDR3 comyprising the amino acid sequence set forth in SEQ 1D NO: 9; and a light chain
variable region comyprising a CDRYE comprising the smine acid sequence set forth in SEQ D NO:
10, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO: 11, and a CDR3
comprising the amine acid sequence set forth in SEQ 1D NO: 12;

(¢} a heavy chain variable region comprising a CDR1 comprising the amine acid sequence
set forth in SEQ 1D NO: 13, 3 CDR2 comprising the amino acid sequence set forth in SEQ ID
N 14, and a CDR3 comprizing the amine acid sequence set forth v SEQ 1D NO: 15 and a light
chain variable region comprising a CDR1 comprising the amino acid sequence set forth in SEQ
HY NO: 16, 2 CORZ comprising the amino acid sequence set forth in SEQ 1D NO: 17, and a CDR3
comprising the amino acid sequence set forth in SEQ 1D NO: 18;

(d} a heavy chain variable region comprising a CDR1 comprising the amino acid sequence
set forth fx SEQ 1D NO: 19, a COR2 comprising the amino acid sequence set forth in SEQ 1D
NO: 20, and a COR3 conprising the mmine ackd sequence set forth  SEQ 1D NO: 21; and & fight
chain variable region comprising a DRI comprising the amino acid sequence sst torth in SEQ
ID NG: 22, 2 CDR2 conyprising the amino acid sequence set forth in SEQ ID NO: 23, and a CDR3
comprising the amino acid sequence set forth in SEQ TD NO: 24

{¢) a heavy chain variable region comprising a CBDR 1 comprising the amino acid sequence
set forth i SEQ 1D NO: 41, a CDRZ comprising the amino acid sequence sat forth in SEQ 1D
NO: 42, and a CDR3 conywising the aminoe scid sequence set forth in SEQ ID NO» 43; and a Hght
chamn varisble region comprising a DRI comprising the amino acid sequence set forth 1o SEQ
IDNQ: 44, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO: 45, and a CDR3
comprising the amino acid sequence set forth in SEQ 1D NO: 46 or

{f} aheavy chain variable region comprising a CDR 1 comprising the amino acid sequence
set forth v SEQ 1D NO: 49, a COR2 comprising the amino acid sequence set forth in SEQ 1D
NQG: 56, and a CIIR3 comprising the amino acid sequence set forth in SEQ TD NO: 31; and a hght
chain variable region comprising a CDR1 conwprising the amino acid sequence set forth in SEQ
D NO: 52, 3 COR2 comprising the snino scid sequence set forth in SEQ IDNO: 53, and a CDR3
comprising the amine acid sequence set forth in SEQ 1D NO; 54,

In certain embodiments, the extracellular antigen-binding domain comprises a heavy chain

variable region comprising a CDRI comprising the amino acid sequenge set forth in SEQ 1D NO:

""" 4
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7, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO: 8, and a CDR3
comprising the amine acid sequence set forth in SEQ D NO: 9; and a light chamm variable region
comprising a CDR1T comprising the ammo acid sequence set forth m SEQ D NQ: 10, a CDR2
comprising the amine actd sequence set forth in SEQ ID NO: 11, and a CDR3 comprising the
aming acid sequence set forth in SEQ 1D NO: 12,

In certainy embodiments, the extracellular antigen-binding domain comprises a heavy chain
variable region comprising an aming acid sequence that is at least aboot 80% about 81%%, about
829%, about 83%, about 84%, about 85%, about 86%%, about 87%, about 88%, about 89%;, about
90%;, about 91%, about 92%, about 93%., about 54%, about 93%, about 96%, about 97%, about
984 or about 99% homologous or identical to the amine acid sequence set forth in SEQ 1D NO:
25, SEQ 1D NQ: 27, SEQ 1D NO: 29, SEQ ID NO: 31, SEQ 1D NO: 47 or SEQ ID NO: 55, In
certain emtbodinents, the exdraceliular antigen-binding domain comyprises a heavy chain variable
region comprising the amino acid sequence set forth i SEQ D NO: 25, SEQ D NO: 27, SEQ 1D
NO: 29, SEQID NO: 31, SEQ 1D NO: 47, or SEQ I3 NO; 35,

In certain embodiments, the extraceihdar antigen-binding domain comprises a light chain
variable region conywising an aming acid seguence that is at least about 80%%, abowut 81%, abouot
82%, about 83%, about 84%, about ¥5%,, about 86%, about 87%, about 88%, about 89%,, abowt
90%, about 91%, about 9224, about 93%,, about 94%, about 9395, about 969, about 97%,, about
98% or about 99% homologous or identical to the amine acid sequence set forth in SEQ ID NO:
26, SEQ 1D NO: 28, SEQ 1D NO: 30, SEQ 1D NO: 32, SEQ ID NO: 48, or SEQ 1D NO: 56, In
certain embodiments, the extraceliular antigen-binding domain comprises a light chain variabie
region comprising the amine acid sequence set forth in SEQ 1D NO: 26, SEQ 1D NO: 28, SEQ 1D
N30, SEQ ID NO: 32, SEQ 1D NO: 48, or SEQ 1D NO: 56,

s certain embodiments, the extraceluolar antigen-binding domain comprises: (a) a heavy
chain variable region comprising an amino acid sequence that is at least about 80%;, about 81%%,
about 82%, about 83%%, about 84%4, about 85%, about 836%., about 87%%, about 88%, about 89%,
about 0%, about 91%;, about 92%, about 93%, about 94%;, aboyt B53%, about 96%, about 97%,
about 98% or about $9% homologous or identical to the amuino acid sequence set forth in SEQ 1D
NO: 25, SEQ TR NOx: 27, SEQ 1B NO: 29, SEQ 1D NO: 31, SEQ ID NO: 47, or SEQ TD NO: 55;
and {b} a light chain variable region comprising an amino acid sequence that is at least about 80%,
about 81%:, about 8224, about 3%, about 84%, about 853%, about 86%%, about 7%, about 88%,
about 89%, aboul 90%%, sbout 91%;, about 82%, about 93%, abouat 94%;, about 93%, about 96%,
about 97%, about 98% or about 99% homologous or identical to the amino acid sequence set forth

in SEQ D NO: 26, SEQ [D NO: 28, SEG D NO: 30, SEQ 1D NO: 32, SEQ 1D NO: 48, or SEQ

Lry
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1D NO: 56, In certain ermmbodiments, the extraceilular antigen-binding domain comprises: €a) a
heavy chain variable region comprising the amine acid sequence set forth in SEQ 1D NO: 23, SEQ
IDNO: 27, SEQ ID NO: 29, SEQ 1D NO: 31, SEQ ID NO: 47, or SEQ 1D NO: 55; and (b) a light
chain variable region comprising the amino acid sequence set forth in SEQ 1D NO: 26, SEQ ID
NO: 28, SEQ 1D NO: 30, SEQ 1D NO: 32, SEQ 1D NO» 48, or SEQ 1D NO: 56,

In certain embodiments, the extracelluiar antigen-binding domain comprises:

{a) a heavy chain variable region comprising the amino acid sequence set forth in SEQ 1D
NO: 25, and 8 light chain variable region comprising the amino acid sequence st torth in SEQ 1D
NO: 26;

(b} & heavy chain variable region comprising the amine ackd sequence set forth in SEQ 1D
NOY¥: 27, and a Hght chain variable region comprising the amino acid sequence set forth in SEQ 1D
NO: 28;

{c) a heavy chain variable region comprising the amino acid sequence set forth i SEQ 1D
NO: 29, and a light chain variable region comprising the amine acid sequence set forth in SEQ 1D
NO: 30;

() a heavy chain variable region comprising the amino acid sequence set forth in SEQ 1D
NO: 31, and & light chain variable region comprising the anuino acid seguence set forth in SEQ 1D
NO: 32,

(e} a heavy chain variable region comprising the amino acid sequence set forth in SEQ 1D
NO: 47, and a light chain variable region comprising the amine acid sequence set fosth in SEQ 1D
NQO: 48; or

(1) a beavy chain varable region comprising the amino acid sequence set forth s SEQ 1D
NO: 33, and a Hght chain variable region comprising the amtino acid sequence set forth in SEQ ID
NO: 56.

In certain embodiments, the extracellular antigen-binding domam comprises a heavy chain
variable region comprising the amine acid sequence set forth in SEQ 1D NQ: 27, and a light chain
varigble region comprising the ansino acid seguence set forth in SEQ ID NO: 28,

la certain embodiments, the extracellular antigen-binding dowain comprises a linker
between a heavy chaim variable region and a light chain variable region of the extracellular
antigen-binding domain. In cortain embodiments, the linker comprises or consists of the amino
acid sequence set forth in SEQ 1D NO: 62, SEQ 1D NO: 63, SEQ 1D NO: 64, SEQ 1D NO: 65,
SEQ 1D NO: 66, or SEQ 1D NO:; 67,

In certain embodiments, the extraceltular antigen-binding domain comprises a signal

pepiide that 18 covalently joined to the 57 termimus of the extragellular antigen-binding doman,
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In certain embodiments, the transmembrane domain comprises a CD8 polypeptide, a C28
polypeptide, a CD3{ polypeptide, a CD4 polypepiide, a 4-18BB polypeptide, an OX40 polypeptide,
an 1COS pelypeptide, a CTLA-4 polypeptide, a PD-1 polypeptide, a LAG-3 polypeptide, a 2B4
polvpeptide, a BTLA polypeptide, or a combination thercof,  In cerlain embodiments, the
intraceliular signaling domain conyrises a CD3L pelypeptide.  In certain embodiments, the
intracellular signaling donsain further comprises at least one co-stinmiatory signaling region. In
certain embodiments, the @t least one co-stimulatory signaling region comprises a CD28
polypeptide, & 4-1BB polypeptide, an OX40 polypeptide, an ICOS polypeptide, a DAP-10
polypeptide, or a combination thercof.

In certatn embodiments, the antigen-recogrizing receptor is a chimeric antigen receptor
{CAR}, a T-cell Receptor {TUR), or a T-cell like fusion protein,  In certain embodiments, the
antigen-recognizing receptor is a CAR.

In certain embodiments, the antigen-recognizing receptor is recombinantly expressed. In
certain embodiments, the antigen-recognizing receptor is expressed from a vector. In cortain
embodiments, the vector is a v-refroviral rector.

The presestly disclosed subject matter provides cells comprises a presently disclosed
antigen-recogunizing receptor.  In cortain erabodiments, the cell is transduced with the antigen-
recognizing receptor. In certain embodiment, the antigen-recognizing receptor is consiitutively
expressed on the surface of the cell.

In certain embodiments, the cell is an immuneresponsive cell. In certain embodiments,
the celi is a cell of the tymphoid lineage or a cell of the myeloid lineage. In certain embodiments,
the cell is selected from the group consisting of & T ¢ell, a Natural Killer {NK) cedl, and s stem
cell frontwhich lymphoid cells may be differentiated. In certain embodiments, the cell is a T cell.
In certain enabodiments, the T cell (s & eytotoxie T ymphooyte (CTL) or a regulatory T cell. o
certain embodiments, the stem cell i3 a pluripotent stem cell.  In certain embodiments, the
pluripotent stem cell is an embryoid stem cell or an mduced phaipotent stem cell.

The presently disclosed subject matter further provides nucleic acid that encode a presently
disclosed antigen-recoguizing receor. The presently disclosed subject matter further provides
vectors comprising the presently disclosed nueleic acid molecules.  In certain embodiments, the
vector is a viral vector, In certain embodiments, the vector is a v-retroviral rector.

In addition, the presently disclosed subject matter provides host cells expressing the

nucleic acid molecule disclosed herein, In certain embodiments, the host cell is a T cell,
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The presently disclosed subjeet matier further provides compositions comprising the cells
disclosed herein, Incertain embodiments, the composition is a pharmaceutical composition further
comprising a pharmaceutically acceptable carrier.

The presenily disclosed subject matter turther provides methods of trealing or ameliorating
a disease or disorder in a subject. i certain embodiments, the method comprises administering
1o the subject the presently disclosed cells, or the compositions.  In certain embodiments, the
disease or disorder expresses uPAR, In cerlain embodiments, the discase or disorder is associated
with overexpression of uPAR. In certain embodiments, the discase or disovder is selected Hrom
the group consisting of tumors, senescence-associated pathologies, and tissue decline associated
with aging In certain emabodiments, the disease or disorder is selected from the group consisting
of lung fibrosis, cardiac fibrosis, liver fibrosis, atherosclerosis, osteoarthritis, diabetes, chrosic
kidnoy disease, Alzheimer’s disease, and Parkinson disease.

Ia certain entbodinents, the disease or disorder is a senescence-associated pathology, In
certain envbodiments, the senesconce-associated pathology is selected from the group consisting
of lung fibrosis, atherosclerosis, Alzheimer's disease, diabetes, osteoarthritis, liver fibrosis,
chromic kidney disease, cardiac fibrosis, and Parkinson’s disease.

I certain erubodiuenis, the discase or diserder is a tumor. i certain crubodirents, the

fumor 18 selected from the group consisting of breast cancer {including triple negative breast

20

30

CA 03221368 2023-12-4

cancer), endometrial cancer, ovarian cancer, colon cancer, rectal cancer, lung cancer (e.g., non-
small cell lung cancer), stomach cancer, prostate cancer, gastric cancer, renal cancer, pancreatic
cancer, blood cancer, cervical cancer, head and neck cancer, liver cancer {e.g.
cholangiocarcinoma, hepatocellulay carcinoma, and fibrolamaeliar hepatocelhilar carcinoma),
urotherigl cancer, melanoma, and bram cancer (Gocluding glioblastoma nugdtiforme). In certain
erabodinents, the blood cancer is selected from the group consisting of acute lywphoblastic
leukemia {ALL), chronic lymphocytic leukemia (CLL), acute myeloid leukemia {AMLY,
myelofibrosts, polveythemia vern, myelodysplastic syndrome. ervthrolevkesia.  In certain
embodiments, the tumor is cancer.

The presently disclosed subject matier further provides metheds of mereasing production
of an immune-activating cytokine in response to a tumor cel in a sabject. In certain embodiments,
the method comprises administering to the subject the presently disclosed cells or composition.
In certain embodiments, the immune-activating cytokine is selected from the group consisting of
granulocyte nracrophage colony stinmdating factor {GM-CSF), IFN-z, [FN-8, IEN-y, TNF-iz, [L-
§.IR-2, IL-3, -6, JE-1 1, TR-7, TL-8, 1L-12, TL-135, IL-21, interferon regulatory factor 7 (IRF7),
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CCERL, CCL2, CCL3, CCLS, CCL7, CCLE, CCL13, CCLI16, CXCLE, CXCL3, CXCLS, CXCL9,
CXCL10, and combinations thereof. In ¢ertain embodiments, the subject s a human.

The presently disclosed subject matter further provides kits for treating or ameliorating a
discase or disorder in a subject, and/or incrcasing production of an ingnune-activating cytokine in
rasponse to a tumor ¢ell in a subject, comprising the presently disclosed cells, the nucleic acid, or
the composition. In certain embodiments, the kit further comprises written instructions for using
the presently disclosed cell or composition for {reating or ameliorating a disease or disovder in a
subject, and/or ncreasing production of an invmune-activating ovtokine in response o a tumor
gell in a subject.

s addition, the presently disciosed subject matter provides nuethods of producing a tPAR-
fargeted antigen-recognizing receptor, comprising introducing into the cell a sucleic acid that
encodes the antigen-recognizing receptor.

4. BRIEF DESCRIFTION OF THE FIGURES

The following Detailed Description, given by way of example, but not intended to lhmit
the presently disclosed subject matter to specific embodiments described, may be understood in
conjunction with the accompanying drawings.

Figure i depicts the expression ovels of four presently disclosed uPAR-targeting CARs
on RD114 producer celis. 11E1Q represents 1IELD CAR, 17C9 represents 17C9 CAR. BBi
represents §8B1 CAR. 19D7 represents 1907 CAR.

Figure 2 depicts the expression levels of four presently disclosed uPARargeting CARs
on humsan T celis. 11E10 represents 1IET0 CAR, 17C9 represents 1709 CAR, 8B1 represents
8B CAR. 19D7 represents 19D7 CAR

Figure 3A and 3B depict the cytotoxic activity of Tour presently disclosed uPARtargeting
CARs. LIELD represents 11ELD CAR. 17C9 represents 17C9 CAR. 8B1 represents 8B1 CAR.
1807 represents 9D7 CAR.

5. DETAILED DESCRIPTION OF THE INVENTION

The presently disclosed subject matter provides antigen-recognizing receptons {e.g.,
chimseric antigen recepors (CARsY) that specifically twget uPAR. The presently disclosed subject
matier further provides cells comprising such receptors. The cells can be immunoresponsive cells,
¢.g., genetically modified immunoresponsive cells {(e.g.. T cells or NK ¢ells). The presently
disclosed subject matter also provides methods of using such cells for freatments, e.g., for treating
and or ameliorating a disease or disorder.

Non-limiting embodiments of the present disclosure are described by the present

gpecification and Examples.
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For purposes of clarity of disclosure and not by way of limitation, the detailed deseription

is divided into the following subsections:

5.1, Definitions;

3.2 uPAR;

3.2, Antigen-Recognizing Receptors;

5.4, Cells;

5.5, Nucleic Acid Compositions and Vectors;
5.6. Polypeptides;

5.7. Formualations and Adnunistration;

3.5, Methods of Treatment; and

59, Kits

5.1 Definitions

Lnless defined otherwise, all technical and seientific terms used herein have the meaning
commonly understood by a person skilied in the art to which this invention belongs, The following
references provide one of skill with a geperal definition of wany of the terms used in this
invention: Singleton ot al., Pictionary of Microbiclogy and Melecular Biology (2nd od. 1994);
The Cambridge Dictionary of Science and Technology (Walker od., 1988); The Glossary of
CGienetics, 3th Ed., R, Risger etal. {eds.}, Springer Verlag {1991); and Hale & Marham, The Harper
Collins Dictionary of Biology (1991). As used herein, the following terms have the meanings
ascribed to them below, unless specified otherwise.

As used herein, the term “about” or “approximately™ means within an acceptable crror
range for the particular value as determined by one of ordinary skill in the art, which will depend
in part on how the value is measured or determiined, Ze., the linitations of the measurement
system. For example, “about™ can mean within 3 or more than 3 standard deviations, per the
practice in the art, ARernatively, “about” can mean a range of up to 20%, preferably up to 10%,
more preferably up to 5%, asd more preferably stidl up to 1% of a given value, Alternatively,
particuiarly with respect o biological systems or processes, the term can mean within an order of
magnitude, preferably within S-fold, and more preferably within 2-fold, of a value.

By “immunoresponsive cell” is meant a cell that functions i an invmune response or a
progenitor, or progeny thereof. In certain embodiments, the immuonoresponsive cell is a cell of
Iymphoid lincage. Non-limyiting examples of cells of lymaphoid lineage include T cells, Natural
Killer (NK) cells, B cells, and stem cells from which lvmphoid cells may be dillerentiated. In

certain embodiments, the immunoresponsive cell is a cell of myelotd linecage.
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By “activates an immunoresponsive cell” is meant mduction of sigral transduction or
changes in protein expression in the cell resulting in initiation of an immune response. For
example, when CD3 Chains cluster in response to ligand binding and smmunoereceptor tyrosing-

based inhibition motifs (ITAMs) a signal transduction cascade is produced, In certain

LA

embodiments, when an endogenous TCR or an exogenous CAR binds to an antigen, a formation
of an imnsunological svnapse oceurs that includes clustering of many molecules near the bound

receptor (o8, CD4 or CDE, CD3vw 8/, ete.). This clustering of membrane bound signaling

molecules allows for ITAM motifs contained within the CD3 ¢hains to become phosphorylated.
This phosphorylation in turp initiates a T cell activation pathway ultimately  activating
i} transcription factors, such as NF-kB and AP-1. These transcription factors induce global gene
expression of the T cell to merease -2 production for prohiferation and expression of master
regulator T cell proteing i order to initiate a T celi mediated immune response,
By “stimulates an invnunoresponsive cell” is meant a sigoal that results in a robust and
sustained imnwne response. In varions embaodiments, this occurs aBler inwnune cell {e.g., T-cell)
13 activation or concomitantly medsated through receptors including, but not lanited to, CD28, 4-
BB, OX40, CP40 and ICOS. Receiving multiple stimudatory signals can be important to mount
4 robust and long-term T cell mediated immwune response. T cells can guickly become inhibited
and unresponsive to antigen. While the effects of these co-stimulatory sigaals may vary, they
generally result in increased gene expression in order to gencrate long lived, proliferative, and
20 anti-apoptotic T cells that robustly respond to antigen for complete and sustained eradication.
The term “antigen-recogiizing receptor” as used herein refers o a receptor that is capable
of recognizing a target antigen {c.g., uPAR)  In certain embodiments, the antiges-recoguizing
receptor is capable of activating an immune or immunorssponsive cell {e.g., a T cell) upon s

hinding to the target antigen.

E

[
LA

As used herein, the term “antibody™ means not orly intact antibody miolecules, but also
fragments of antibody molecules that retain immunogen-binding abifity. Such fragments are also
well known in the art and arve regularly emploved both in vitro and in vive, Accordingly, as used
herein, the term “antibody” means not only intact imwnunoglobulin molecules but also the well-
known active fragments F(ab'}e, and Fab. F(ab')z, and Fab fragments that lack the Fe tragment of

30 intact antibody, clear more rapidly from the circulation, and may have less non-specific tissue

binding of an intact antibody (Wahl et al., Nucl Med (1983%24:316-325). As used herein, include

whole native antibodies, bispecitic antibodies; chimeric antibodies; Fab, Faby’, single chain V

region fragmenis (scFvl, fusion polypepiides, and unconventional antibodies. In certain

embodiments, an antibody is a glycoprotein comprising at least two heavy (H)Y chaing and two

""" 11
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light (L} chaing inter-connected by disulfide bonds. Each heavy chain is comprised of a heavy
chain variable region (abbreviated herein as Vi) and a heavy chain constant (Cn) region, The
heavy chain constant region is comprised of three domains, CHI, CH2 and CH3. Each hight chain
is comprised of a light chain variable region (abbreviaied herein as Vi) and a light chain constant
Crregion, The Hght chain constant region is comprised of one domain, C. The Vuand Viregions
can be further sub-divided into regions of hypervariability, termed complementarity determining
regions (CDR}, interspersed with regions that are more conserved, termed framework regions
{(FR}. Each Viand Vo is composed of three CDRs and four FRs arranged from amino-terminus
to carboxy-terminus in the following ordes: FRI1, CDRI1, FR2Z, CDR2, FR3, CNR3, FR4, The
variable regions of the heavy and Hght chains contain a binding domain that interacts with an
antigen. The constant regions of the antibodies may mediate the binding of the immwunoglobulin
to host tissues or factors, mcluding various cells of the immuone svstem (e.g., effector cells) and
the first component {Clg) of the classical complement system.

As used herein, "CDRg” are defined as the complomentarity determining region amino
acid sequences of an anttbody which are the hypervariable regions of immunoglobulin heavy and
light chains. See, e.g., Kabat et al,, Sequences of Proteins of Immunological Interest, 4th U, 8.
Bepartment of Health and Humas Services. National Institutes of Health (1987), or IMGT
numbering system {Lefranc, The fommunologise (1999);7:132-136; Lefranc ot af.. Dev. Comp.
Tmpnunol, (2003%,27:55-77) In certain embodiments, the CDRs are identified using the IMGT

3

woww et ore IMOT  voues

jo

sput. Generally, antibodies

comprise three heavy chain and three Hght chain CDRs or CDR regions in the variable region.
CIRs provide the majority of contact residues for the binding of the antibody to the antigen or

gpitope. In certain embodiments, the CORs regions are delineated using the Kabat nambering

s

system, I certain embodiments, the CDRs are identified according to the Kabat wurabering
system and the Chothia system,

Az used herein, the term Vsingle-chain variable fragmest” or "scFv™ is a fusion protein of
the variable regions of the heavy (Vi) and light chains (V) of an imbyanoglobulin (e.g., mouse
o hurman) covalently linked to form a Vi VE heterodimer. The heavy (Vg and light chains (Vi)
are either joined divectly or joined by a peptide~encoding linker {e. g, 1) 15, 20, 25 amino acids),
which connects the N-terminus of the Vi with the C-terminus of the Vi, or the C-terminus of the
Vir with the N-terniinus of the Vi, The linker is usually rich in glycine for flexibility, as well as
serine of threoning for solubility, The linker can tink the heavy chain variable region and the Hght
chain variable region of the extracellular antigen-binding domain. Non-limiting cxaraples of

Linkers are disclosed in Shest et al., Anal, Chem, 80(6):1910-1917 (2008 and WO 2014087010,
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the contents of which are hereby incorporated by reference in their entireties.  in cortain
embodiments, the linker is 1 G48 linker,

I certain embediments, the linker comprises the ammo acid sequence set forth in SEQ 1D
NOx 62, which is provided below:

o

(ERQ 1D NG 627

SOl KG: 83
In certain ernbodiments, the linker comprises the amino acid seguence set forth in SEQ 1D

NO: 64, which is provided below:

{SED ID ND: 64
I certain embodiments, the linker comprises the amino acid sequence set forth in SEQ ID
NO: 65, which is provided below:

LHEGGE

RIATA EH [ BEG LD WO 6353

In certain embodiments, the linker comprises the amino acid sequence set forth in SEQ 1D
NO: 66, which is provided below:

[SE0 IO WO 663

In certain embodiments, the linker comprises the amino acid sequence set forth in SEQ ID

NO» 67, which is provided below:

~

SGOGEES {SEQ 1D 80: 3

Despite removal of the constant regions and the introduction of a linker, scFv proteins
retain the specificity of the original immuneglobulin. Single chain Fy polypeptide antibodies can
be expressed from a nucleic acid comprising Vi - and Vi -encoding sequences as described by
Huston, et al. Proc. Nai. dead. Sci. USA, {(1988)85:53879-3883; 1.8, Patent Nos. 3,091,513,
5,132,405 and 4,956,778; and U.S. Patent Pubhication Nos. 20050196734 and 20050196754
Antagonistic seFvs having inhibitory activity have been described (see, e.g, Zhao ot al,,
Hyrbidoma {larchmt) {2008%27(6%4535-31; Peter et al., J Cachexia Sarcopenia Muscle
{2012y, August 12; Shieh et al., J bownol (2009);183(4):2277-85; Giomarelli et al, Thromb
Haemose (20073:97(6):935-63; Fife ota., J Clin Lrest (20063116(8):2232-61; Brocks et al,
Immunotechnology 1997 3(3):173-84; Moosmaver et al., Ther Immunol 19935 2(10:31-40,
Agonistic scFvs having stimulatory activity have bean described {Perer er al, J Biol Chern
{2003).23278(381:36740-7; Xie et al., Nat Biotech 1997 15(8):768-71; Ledbetier et al., Crif Rev
Freenod (199711 7(5-61427-55; Ho ot al., BioChim Biophvs Acta {20031 1638(33257-66).

The term ““chimeric antigen recepior” or “CAR” as used herein refers to g molecule

comprising an extracellytar antigen-binding domain that is fused to an intracellular signaling
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domain that is capable of activating or stimulating an  inwunoresponsive cell, and a
transmembrane domain, In certain embodiments, the extracellular antigen-binding domain of a
CAR comprises a scFv. The scFv can be derived from fusing the varable heavy and light regions
of an antibody. Allernatively or additionally, the scFy may be derived from Fab’s (instead of from
an iibody, e.g., obtained from Fab libraries). in certain embodiments, the scfv is fused to the
ransmembrane domain and ther to the mtracelhdlar signaling domain. By “substantially
identical” or *substantially homologous™ is meant a polypeptide or anucleic acid molecule
exhibiting at least about 30% homologous or identical o a reference amine acid sequence (for
example, any of the andno acid sequences described herein) or a reference nucleie acid sequence
{for example, any of the nucleic acld sequences described herein). In certain embodiments, such
a sequence 18 at least about 60%, at least about 65%, at least about T0%;, at least about 753%, at
least about 80%4, at least about 83%%, at least about $0%, at least about 95%, at least about 9%, or
at feast about 100% homologous or identical to the sequence of the amino acid or wucleic acid
used for comparison,

Sequence identity can be measured by using sequence analysis software {for example,
Sequence Analysis Software Package of the Genetics Computer Groap, University of Wisconsin
Biotechnology Center, 1710 University Avenue, Madisen, Wis. 53703, BLAST, BESTFIT, GAP,
or PILEUP/PRETTYBOX programs). Such software matches idantical or similar sequences by
assigning degrees of homology to various substifutions, deletions, and/or other moditications.
Cemservative substitntions typically include substitutions within the following groups: glycine,
alanine: valine, isoleucine, loucine; aspartic acid, ghutamic acid, asparagine, glutamine; sevine,
threonine; lysine, arginine; and phenvlalanine, tyrosine. o an exemplary approach to determining
the degree of identity, a BLAST program may be used, with a probability score between e-3 and
e~ 10 wmdicating a closely related sequence.

As used herein, the percent homology between two anvine acid sequences is equivalent to
the percent identity between the two sequences. The percent identity between the two sequences
is a function of the number of identical positions shared by the sequences (i.e., % homology = #
of identical positions/total & of positions = 100}, taking into account the munber of gaps, and the
length of each gap, which need to be introduced for optimal alignment of the two sequences. The
comparison of sequences and deternunation of percent identity between two sequences can be
accorplished using a mathematical algorithim.

The percent homology between two amino acid sequences can be determined using the
algorithm of E. Mevers and W. Miller {Comput. Appl. Biosci., 4:11-17 (1988)) which has bean

ingorporated o the ALIGN program (verston 2.0, using a PAM120 weight residue table, a gap
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length penalty of 12 and a gap penalty of 4. bn addition, the percent homology between two amino
acid seguences can be determined using the Needleman and Wunsch (3. Mol Biol, 48:444-453
{1978)) algorithme which has been meorporated into the GAP program in the (GCG software
package {available at www. geg.com), using cither a Blossum 62 matrix or a PAMZ250 marrix, and
a gap weight of 16, 14, 12, 10, 8, &, or 4 and a length weight of 1, 2, 3, 4, 3, or 6.

Additionally or alternatively, the amine acids sequences of the presently disclosed subject
matter can further be used as a “query sequence” 1o perform & search against public databases to,
for example, identity related sequences.  Such searches can be performed using the XBLAST
program {version 2.0 of Altschul, et al. {1990} 4, Mol. Biol. 213:403-10, BLAST protein searches
can be performed with the XBLAST prograny, score = 30, wordlength = 3 to obtin amino acid
sequences homologous o the specified sequences {e.g., heavy and lLight chamn variable region
sequences of scFy m903, m904, mB035, m906, and MmO} disclosed herein. To obtain gapped
aligranents for comparison parposes, Gapped BLAST can be utilized as described in Altschul ot
al., €19973 Nucleic Acids Res. 23(1733389-3402. When atilizing BLAST and Gapped BLAST
programs, the detault parameters of the respective programs (e.g., XBLAST and NBLAST) can
be used.

An “effective amount” is an amount sufficient to affect a beneficial or desived clindcal
result upon treatment., An effective amount can be administered to a subject in one or more doses,
In certain embodiments, an effective amount can be an amount that s sufficient to palliate,
ameliorate, stabilize, reverse or slow the progression of the disease, or otherwise reduce the
pathological conseguences of the disease. The effective amount can be determiined by a physician
on a case-by-case basis and is within the skill of one in the art. Several factors are tvpically taken
into account when determiining an appropriate dosage to achieve an effective amount. These
factors include age, sex and weight of the subject, the condition being treated, the severity of the
condition and the form and effective concentration of the cells administered.

Az used herein, the term “endogenous” refers to a nucleic acid molecule or polypeptide
that is normally expressed in a cell or tissue.

As used herein, the term “exogenous” refers to g nucleic acid mwlecule or polypeptide that
is not endogenously present in a cell. The ferm “exogenous” would therefore encompass any
recombinant nucleic acid molecule or polvpeptide expressed in a cell, such as foreign,
heterofogous, and over-expressed nucleic acid mwolecules and polypeptides. By “exogenous”™
nucleic acid is meanl & mcleic acid not present i a native wild-type cell; for example, an
exogenous nucleic acid may vary from an endogenous coumterpart by sequence, by

posttion/location, or both, For clarity, an exogenous nacleic acid may have the same or different

—_
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sequence relative to its pative endogenous counterpart; i may be introduced by genetic
engineering into the cell itself or a progenitor thercof, and may optionally be linked 1o alternative
control sequences, such as a NOW-DALIVE Promoer or SCCEetory SequeRta,

By a “heterologous nuycleic acid molecule or polypeptide™ is meant a nucleic acid molecule
{e.g., a cDNA, DNA or RNA molecule) or polypeptide that is not normally present in a cell or
sample obtained from a cell. This nucleie acid may be fromy another orgawisny, or it may be, for
example, an mRNA molecule that is not normally exprassed in a cell or sample.

By “inerease™ 1s meant to alter positively by at least about 5%, An alteration may be by
abergt 3%, about 10%, about 25%, about 30%, about 30%, about 73%, about 100%, or more,

By “reduce” is meant to alter negatively by at least about 3%, An alteration may be by
about 3%, about 10%, about 23%;, abowt 30%, about 30%, about 73%, or eves by about 10{0%.

5% Sl

The terms “isolated,” “purified.” or “biologically pure” refor to material that is free to
varying degrees from components which normally accompany it as found my #s native state,
“Isolate™ denoles a degree of separation from original source or surroyndings. “Purity” denotes a
degree of separation that is higher than isolation. A “purified” or “biologically pure” protein is
sufficiently free of other materials such that any impurities do not materially affect the hiological
properties of the protein or cause other adverse consequences. That is. a nucleic acid or peptide
is purified il it is substaniially free of cellular material, viral material, or culture medium when
produced by recombinant DNA techniques, or chemical precursors or other chemicals when
chentcally synthesized.  Purity and homogencily are fypically determined using analytical
chemistry techniques, for example, polyacrylamide gel electrophoresis or high-performance lguid
chromatography., The termy “purified” can denote that a mucleic acid or profein gives rise to
essentially one band in an electrophoretic gel. For a protein that can be subjected to modifications,
for exaraple, phosphorylation or ghycosylation, different modifications may give rise to different
isolaled protems, which can be separalely purified.

By Yisolated cell” is meant a cell that is separated from the molecudar andéor cellular
components that naturally accompany the cell.

The term “antigen-binding domain™ as vsed herein vefers o a dowain capable of
specifically binding a particular antigenic determinant or set of antigenic determinants present on
a cell,

By “recognize” is meant selectively binds to a targot. A T cell that recognizes a tumor can

expresses # receptor (e, a CARY that binds o a tumor antigen.
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By “signal sequence”™ or "leader sequence” is meant a peptide sequence {e.g., 5, 10, 15,
20, 23 or 30 amino acids) present at the N-terminus of newly synthesized proteins that divects their
entry to the sceretory pathway

By “specilically binds™ or “specifically binds o7 or “specifically larget” is meant a
poiypeptide or a fragment thereof that recognizes andfor binds to a biological molegule of interest
{e.g.. apolypeptide, .z, a uPAR polypeptide), but which does not substantialiy recognize andfor
bind other molecules in a sample, for example, a biological sample, which naturatly includes a
presently disclosed polypeptide {¢.g., 8 uPAR polypeptide).

v

The terns “comprises™, “comprising”, and are intended to have the broad meaning

LT

ascribed to thewn in U8, Patent Law and can niean “includes™, “including™ and the tike.

Ax ysed herein, “treatment” vefers to clinical intervention in an stternpt to aller the disease
course of the individual or cell being treated, and can be performed either for prophylaxis or during
the course of clinical pathology. Therapeutic effects of treatment include, without Hmitation,
preventing occarrence or recurrence of disease, alfeviation of symptoms, diminishment of any
direct or indirect pathological conseguences of the disease, preventing metastases, decreasing the
rate of disease progression, amelioration or palliation of the disease state, and remission or
improved prognosis. By preventing progression of a discase or disorder, a treatment can provent
deterioration due 10 a disordsr in an affectad or diagnosed subjsct or & subjsct suspected of having
the disorder, but also a treatment may prevent the onset of the disorder or a symptom. of the
disorder in a subject at risk for the disorder or suspected of having the disorder.

An individual™ or “subject™ herein is a vertebrate, such as a human or nen-human animal,
for example, a mammal, Mammals include, but are not limited to, humans, primates, farm
animals, sport animals, rodents and pets. Non-limdting examples of son-hantan animal subjects
include rodents such as mice, rats, hasters, and guines pigs; rabbits; dogs; cats; sheep; pigs;
goats: cattle; horses; and non-human primates such as apes and monkeys. The term
“iomnunocompromised” as used herein refers to a subject who has an immunodeficiency, The
subject is very valrerable to opportusistic infections, infections caused by orgaisms that usually
do not cause disease in a person with a headthy immune system but can affect people with a poorly
functioning or suppressed immune systen

Other aspects of the presently disclosed subject matter are described in the following
disclosure and are within the ambit of the presently disclosed subject matter.

5.2 uPAR
UPAR (urokinase-type plasminogen activator receptor), also known as CDE7, is a

giyvcosylphosphatidyiinesitol-anchored protein. uPAR 15 cysteine-rich and consists of three
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tandem LU domains, which bind urokinase-type plasminogen activator (uPAY. (Kessler ot al., /L
Neurochem. (20171142: 7-18; Llinas et al.,, EMBO J (2005)24(9 1655-63; Huat et al., Science
(2006311 {5761):650-9; Chelsca et al., Hunan Genomics (2016); 10:103. uPAR also interacts
with several other proteins, including vitronectin, the ePAR associated protein ((PARAP) and the
infegrin family of membrane proteins,

uPAR is associated with tumor growth or metastasis in various different types of cancess,
including breast cancer {including iriple negative breast cancer), endometrial cancer, ovarian
cancer, colon cancer, rectal cancer, lung cancer, stomach cancer, prostate cancer, renal cancer,
pancreatic cancer, rectal cancer, cervical cancer, head and neck cancer, liver cancer, gastric
cancer, urothertal cancer, nselanoma, brain cancer (including glioblastoma multiforme), acute
lymphoblastic leukemia {ALL), chronic lymphocvtic leukemia (CLL), and acute myeloid
leukemia (AML). It also plays a role in aging, such as its association with senescence-related
disenses assoctated with aging. It can also reguiate snmune response and celi-matrix interaction
and promote tunor cell proliferation and emergence from dormancy.

uP AR is induced during the process of cellular senescence, which can be elicited by certain
cancer agents and accumulates in a range of age-related and #issue damage pathologies (LIST).
Elinunation of senescent colls can smprove the response of therapy, and amcliorate symptoms of
the tissue damage pathologies including fibrosis, ete.

Soluble urokinase plasminogen activator receptor {suPAR) i tfound upregulated ina
number of pathologies noted above, also i chronic obstructive pulmonary discase, asthma, Hver
failure, heart failure, cardiovascular disease, and rheamateid arthritis. { Desmedt et al., Cvi. Rev.
Clin. Lab. Sci. (201703425 117-133, Amor ef ¢, Neatwre (2020 JulLS8378 140 127-132). Thus,
UPAR (e.g., suPAR) can be used as a disease stage biomarker. uPAR is found to be highly

expressed on senescent cells, (Wagner et al, Naturee (2020);583 (7R14): 37-38). Many oncogenic
signaling pathwayvs and tumor microenvironmental conditions such as hypoxia can activate
franseription factors that in turn regulate WPAR. uPAR can regulate proteclysis by associating
with the guter faver of the plasma membrane by a glycosyl phosphatidylinesited (GP1) anchor, but
it can also be secreted or shed from the cell surface. (Harvey et al, Nab Rev. Mol Cell Biol {2010);
P, 23-36). oPAR expression directly correlates with the invasive potential of endometrial
carcinomas, (Foca of al.,, Gyrecol Oncel (20001, 79(21:244-50% uPAR is implicated i soveral
hematological mwlignancies, particularly acute leukemia and multiple myeloma. (Hata et al.,
Blood (1993); 81: 3337-3364; MC Bene et al,, Lewkemio (2004}, 18, 394-400). uPAR is reporied
to be associated with poor progrosis in breast cancer patiends. (Bo et al., Oneol. Rep. (2005

14{1):103-12; Foekens et al., Cancer Kes. {2000); 60(3); 636-43},
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In certain embodiments, nPAR is human nPAR comprising or consisting of the amino acid
sequence with a UniProt Reference No: Q03405-1 (SEQ 1D NO: 61) or a fragment thereof. SEQ
ID NO: 61 18 provided below.  In certain embodiments, the uPAR comprises three domains:
domwin 1 (domain UPAR/LY6 1), domain 2 (domain UPAR/L Y6 2), and domain 3 {(domain
UPARLYG 3), In certain embodiments, domain | comprises or consists of antinoe acids 23 to 114

of SEQ D NQO: 61, Tn certatn embodiments, domain 2 comprises or consists of ansno acids 115

o 213 of SEQ ID NO: 61, In certain embodiments, domain 3 comprises or consists of amino

acids 214 10 305 of SEQ 1D N(Ox: 6.

In certain embodiments, the uPAR comprises or consists of an amino acid sequence that
is at least about 80%%, at least about 83%, at least about 90%, at jeast about 93%%, at least about
Q6%%, at least about 97%, at least about 98%%, or at least about 9994, at least about 100% identical
o the amine acid sequence set forth in SEQ TD NO: 61 or a fragment theveot.

In certain embodiments, the antigen-recognizing receptor bind to a portion of human
uPAR. in certain embodiments, the antigen-recognizing receptor bind to at least one of domain
i, domain 2, and domain 3. o certain embodinwents, the antigen-recogaizing receptor bind to
domain 2. In certatn embodiments, the antigen-recognizing recepior bind to domain 3. In certain
embodiments, the antigen-recognizing receptor bind to both domain 2 and domain 3. In cortain
embodiments, the antigen-recognizing recepior bind to amino acids 115 to 343 of SEQ B NO:
61, In certain embodiments, the antigen-recognizing receptor bind to amino acids 115 to 3405 of
SEQID NO: 61.

5.3,  Antigen-Recognizing Receptors

The presently disclosed antigen-recognizing receptors specifically target or binds to
aPAR. [n cerlain embodiments, the anligen-recogrizing receplor is a chimeric antigen receptor
{CAR). In certain embodinments, the antigen-recognizing receptor is a T-cell receptor (TCR). In
certain embodinents, the antigen-recognizing receptor is a TCR like fusion molecule.

The presently disclosed subject matter alsoe provides nucleic acid mwolecules that encode
the presently disclosed antigen-recognizing receptors, In certain embodiments, the nucleic acid
molecule comprises a nucleotide sequence that encodes a polypeptide of a uPAR-targeted antigen

recognizing receptor disclosed herein.
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5.3.1. T Cell Recepror (TCR)

In certain embodiments, the antigen-recognizing receptor is a TCR. A TCR is a disulfide-

linked heterodimeric protesm consisting of two vartable chains expressed as part of a complex with

the invariant CD3 chain molecules, A TCR found on the surface of T cells is responsible for

recognizing antigens as peptides bound to major histocompatibility complex {MHC) molecales.
in certain embodiments, a TCR conprises an alpha chain and a beta chain (encoded by TRA and
TRB, respectively). In certain embodiments, a TCR comprises a gamma chain and a delta chain
{encoded by TRG and TRD, respectively).

Bach chain of & TCR is composed of two extracellular domains: Variable (V) region and
a Constant () region. The Constant region is proximal to the cell membrane, followed by a
fransmembrane regios and a short cvioplasmic tail.  The Variable region binds to the
peptide’ MHC comiplex.  The variable domain of both chains each has three complementarity
determining regions (CDRs).

In certain embodiments, a TUR can form a recoptor complex with three dimeric signaling
modules CD367%, CD3v/e and CD247 &€ or £, When a TCR. complex engages with iis antigen
and MHC {peptideMHC), the T cell expressing the TCR complex is activated.

ln cortain cmbodiments, the TCR s an endogenous TCR.  In cortain crubodiments, the
antigen-recognizing recaplor is naturally occurring TCR.

In certain embodiments, the antigen-recognizing receptor is an exogenous TCR. In certain
embodiments, the antigen-recognizing receptor is a recombinant FOR. In certain embodiments,
the antigen-recognizing recepior is a recombinant TCR, In certain embodiments, the recombinant
TCR differs from asny recombinant TCR by at least one amine acid restdue. I cerfain
embodiments, the recombinant TCR differs from any naturally occurring T'CR by at least about 2,
about 3, about 4, about 5, about 6, about 7, about 8, about 9, gbout 10, about 11, about 12, aboun
13, aboui 14, about 15, about 20, about 23, about 34, about 48}, about 31}, about 60, about 70, about
83, about 90, about 108 or more amine acld residues. Tn certain embodiments, the recombinant
TCR is modified from a naturally occurring TCR by at least one amino acid residue. In certain
embodiments, the recombinant TCR 18 moditied from a naturaily occurring TCR by at least about
2, about 3, about 4, abowt 5, about 6, about 7, about 8, about 8, about 10, about 11, about 12, about
13, about 14, about 13, about 20, about 23, about 30, about 40, about 30, about 60, about 70, about
20, about 90, about 100 or more amino acid residues.

3.3.2. Chimeric dntiven Recepior (CAR)

In certain embodiments, the antigen-recognizing receptor is 8 CAR. CARs are engincered

regeptors, whach graft or conter a spocificity of interest onto an imunune eftector cell. CARs can
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be used to graft the specificity of a monocional antibody onto a T cell; with transfer of their coding

I3

sequence facilitated by retroviral vectors.

There are three generations of CARs. “First gencration™ CARSs are tvpically composed of
an extraceilutar antigen-binding domain (e.g., an scFv), which is fused to a transmembrane
domain, which is fused to cytoplasmic/intraceliular signaling domain. “First generation”™ CARs
can provide de nove antigen recognition and cause activation of both CD47 and CDR' T cells
through their CD3 chain signaling domain in a single fusion molecule, independent of HLA-
mediated antigen presentation. "Second generation”™ CARs add intracellular signaling domains
from various co-stimulatory molecules (e.g., CD2R, 4-18B, ICOS, OX40) to the cyvtoplasinic tail

of the CAR to provide additional signals to the T cell. “Second generation™ CARs comprise those

that provide both co-stimulation {e.g., CD28 or 4-1BB) and activation (CD3L). *Third generation”
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CARs compwise those that provide multiple co-stimulation (e.g., CD28 and 4-1BB) and activation
(138} [n certain embadiments, the antigen-recognizing receptor is a fivst-generation CAR. In
certain embodiments, the antigen-recognizing receptor 18 a CAR that does not comprise an
intraceliular signaling domain of a co-stimulatory molecule or a fragment thereof. In certain
embodiments, the antigen-recognizing receptor is a second-generation CAR.

s certain embodiments, the CAR comprises an extraceiluiar antigen-binding domain that
specifically binds to uPAR, a transmembrane domain, and an intracellular signaling domain.

3.3.2.1. Extraceilular Antigen-Binding Domain of A CAR

In certain embodiments, the extracetiular antigen-binding domain is an scFv. In certain
cmbodinents, the scFy is a human scFy, in certain embodiments, the scFyv is a humanized scFv.
in certain embodiments, the seFv is a murine schv. In certain embodiments, the scFv s identified
by screening scbv phage Hbrary with an antigen-Fe fusion protein,

I certain erabodiments, the extracellular antigen-binding domamn s a Fab., In certain
embodiments, the Fab is crosslinked. In certain embodiments, the extracellular antigen-binding
domain is a Flabl,

Any of the foregoing molacules may be comprised in a fusion protein with a heterologous
sequence to form the extracellular antiger-inding domain. o certain non-finuting embodiments,
the extracellular antigen-binding domain of the CAR {embodied, for example, an seFv or an
analog thereof) binds to uPAR (e.g., humay yPAR)Y with a binding affinity, for exanple with a
dissociation constant (Ko} of about 1 % 16°° M or less, e.z., about 1 x 1077 M or less, about 1 = {0
*M or less, about 1 = 107 M or less, aboul 1 = 1077 M or fess, or about 1 » 107 M or less. In
certain embodiments, the extracellular antigen-binding domain of the CAR binds to aPAR {e.g.,

human uPAR) with a Ko of about 1 » 147 M or less. {n certain embodiments, the extracellular
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antigen-binding domain of the CAR binds 1o aPAR (e.g., human aPAR) with a Kp of between
about 1 % 10" M and about 1 x 1077 M. In certain embodiments, the extracellular antigen-binding
domain of the CAR binds to uPAR {c.g., human uPAR} with a Kp of about 1 = 0¥ M. In certain
embodiments, the extracellular antigen-binding domain of the CAR binds to yPAR {e.g., human
uPAR) with a Kp of about 1.9 x 1078 M, In certain embodiments, the extraceilular antigen-binding
domain of the CAR binds to uPAR (e.g., human uPAR) with a Kp of about 2 x 10 M. In certain
emhadiments, the extracellutar antigen-binding domain of the CAR binds to uPAR {e.g., human
uPAR) with a Ko of about 3 ~ 10°% M. In certain emsbodiments, the extracellilar antigen-binding
donmain of the CAR binds to uPAR (e.g., human uPAR) with a Kp of about 3.5 » 107" M. In certain
erbodinients, the extraceflular axtigen-binding domain of the CAR binds 1o uPAR (e.g., human
aPAR)Y with a Kp of about 4 = 10 M. In certain embodiments, the extraceliular antigen-binding
domain of the CAR binds to uPAR (e.g., human uPAR) with a Kp of sbout 4.2 x 167% M. In certain
gmbadiments, the extracellular antigen-binding domain of the CAR binds to uPAR {e.g., human
UPAR) with a Kb ofabout 1 x 107 M. In certain embodiments, the extraceliular antigen-binding
domain of the CAR binds o uPAR {e.g., human uPAR) with a Kp of about 9.5 = 10°* M. In certain
cmbodiments, the extracetlutar antigen-binding domain of the CAR binds 1o sPAR {e.g., human
uPAR} with a Kp of about 6 x 107 M. In certain embodiments, the extraceliular antigen-binding
domain of the CAR binds to uPAR {¢.g., human ePAR) with a Ky of about 7 = 107 M, In certain
embodiments, the extracellular antigen-binding domuain of the CAR binds to uPAR (e.g., human
uPAR) with a Kb of aboat 6.6 x 107 M.

Binding of the extracellular antigen-binding domain of the CAR can be confinmed by, for
example, enzvme-linked wmmunosorbent assay (ELISA), radiommmunoassay (RIA), FACS
analysis, bicassay (e.g., growth inkibition), or Western Blot assay. Each of these assays generally
detect the presence of protein-antibody complexes of particular interest by employing 2 labeled
reagent (e.g., an antibody, or a scFv) specific for the complex of interest. For example, the scFv
can be radioactively labeled and used in s radicimnusnoassay (RIA) (see. for example, Weintraub,
B., Principles of Radioimounocassays, Seventh TFraintng Course on Radioligand  Assay
Techmgues, The Endocrine Society, March, 1986, which is incorporated by reference hercin).
The radivactive isotope can he detected by sach means as the use of a v counter or a scintillation
counter or by autoradiography. In certain embodiments, the aPAR targeted extracellular antigen-
binding dowmain is labeled with a fluorescent wmarker. Now-limiting examples of fluorescent
markers imchude green fluorescent protein (GFP)Y, blue fluorescent protein (e.g., EBFP, EBFP2,

Azurite, and mKalamal}, eyan tluorescent protein {e.g., ECFP, Cerulean, and CyPet), and vellow
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fluorescent protein {e.g., YFP, Citrine, Venus, and YPet). In certain embodiments, the uPAR-
targeted human scFv is labeled with GFP.

s certain cmbodiments, the CDRs are wdentified according to the Kabat system, the
Chothia svsten, or a combination thereot.

In certain embodiments, the extracellular antigen-binding domain of the CAR {e.g., an
scFv) comprises & Vi comprising a CDR1 comprising the amino acid sequence sot torth in SEQ
D N 1 or & conservative modification thereofl, a CDR2 comprising the amino acid sequence sef
forth in SEQ 1D NO: 2 or s conservative modification thereof, and & CDR3 comprising the amino
acid sequence set forth in SEQ B NO: 3 or a conservative modification thereof. SEQ I NOs:
1-3 are provided in Table i,

In certain embodiments, the extraceilular antigen-binding domain of the CAR {e.g., an
scFv) comprises a Vi comprising a CDR I comprising the amino acid sequence set forth in SEQ
{2 NO: 4 or a conservative mndification thereof, a CDRZ comprising the amino acid sequence st
forth in SEQ D NO: § or a conservative modification thereof, and a CDR3 comprising the amino
acid sequence set forth in SEQ 1D NQG: 6 or a conservative modification thereof. SEQ D NOs:
4-6 are provided in Table i

I certain embodiments, the extraceilular antigen-binding domain of the CAR {o.g., an
scFv) comprises a Vi comprising a UDRI comprising the aminoe acid sequence set forth in SEQ
ID NO: 1 or & conservative modification thereof, a CDR2 comprising the amino acid sequence set
forth in SEQ 113 NO: 2 or a conservative modification thereof, a CDBR3 comprising the amino
acid sequence zet forth in SEQ 1B NQ: 3 or a conservative modification thercol; and a Vi
comprising a CDR1 comprising the amino acid sequence set forth in SEQ 1D KO 4 or a
conservative modification thereof, 8 CDR2 comprising the mmino acid sequence set forth in SEQ
ID NO: 5 or a conservative modification, and a CDR3I comprising the anuno acid sequence set
forth in SEQ 1D NO): 6 or a conservative modification thereofl

In certain embodiments, the extracellular antigen-binding domain of the CAR {c.g., an
gcFv) comprises a Va comprising a CORI1 comprising the amino acid sequence set forth in SEQ
D NO: 1, a COR2 comprising the amyine acid sequence set forth in SEQ 1D NO: 2, and aCDR3
comprising the amino acid sequence set forth in SEQ 1D NO: 3; and a Vi comprising a CDRY
comprising the amino acid sequence set forth in SEQ 1D NO: 4, a CDR2 comprising the amine
acid sequence set forth in SEQ 1D NO: 5, and & CDR3 comyprising the anvino acid sequence set
forth inn SEQ ID NO: 6.

In certain embodiments, the extraceilular antigen-binding domain of the CAR {c.g., an

sclv) comprises a Vi comprising an amino acid sequence that i3 at least about 80% {e.g., at least
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about 85%, at least about 80%, or at {east sbout 95%) homologous or identical to the amino
sequence set forth in SEQ ID NO: 23, For example, the extracellular antigen-binding domain of
the CAR (e.g., an scFv} comprises 3 Vr comprising an amino acid sequence that s about 80%,
abhout 81%, aboutl 82%:, about 83%;, about 84%, about 83%, about 86%%, about 7%, about 88%,
about 89%, about 90%,, ahout 91%%, about 92%, about 93%, about 94%, abowl 93%, about 96%,
about 97%, about 98%;, about 99% or about 100%: homologous or identical to SEQ 11D NG: 25,
fn certain embodiments, the extracetlular antigen-binding domain comprises a Vya comprising the
ansno sequence set forth in SEQ ID NO: 250 An exemplary nucleotide sequence encoding the
andno acid sequence of SEQ 1D NO: 25 is set forth in SEQ 1D NOG: 33, SEQ 1D NOs: 25 and 33
arg provided in Table 1 below.

In certain embodiments, the extraceilular antigen-binding domain of the CAR {e.g., an
scFv) comprises a Vo comprisiitg an amine acid sequence that is at least about 8B0% (e g., at least
about 85%, at least about 90%, or at least about 953%) homologous or identical to the anuno
sequence set forth in SEQ 1D NQO: 26. For example, the extracellular antigen-binding domain of
the CAR (e.g., an scFv) comprises a Vi comprising an amino acid sequence that is about 80%,
aberat 81%%, about 82%, about 83%, aboot 84%, about 83%%, about 80%, about 87%, abont 88%,
about 89%, about 90%¢, about 91%%, about 92%, about 93%, about 94%, about 93%,, about 96%,
about 7%, about 98%, about 9925 or about 10{95 homologous or identical to SEQ ID NO: 26,
In certain embodiments, the extracellular antigen-binding domain comprises a Vi comprising the
amine sequence set forth i SEQ D NO: 26, An exemplary mucleotide sequence encoding the
ansno acid sequence of SEQ 1D NO: 26 18 set forth in SEQ 1D NQ: 34, SEQ 1D NOs: 26 and 34
are provided in Table 1 below,

In certain embodiments, the extracellolar antigen-binding domain of the CAR {e.g., an
scFv) comprises & Vi comprising the amino acid sequence set forth in SEQ 1D NO: 25, and a Vi
comprising the amino acid sequence set forth in SEQ 1D NG: 26, 1n certain embodiments, the Ve
and Vi, are linked via a linker.

In certain embodiments, the variable regions within the extraceHular antigen-binding
domain of the CAR have to be linked one after another such that at the N-termunus of the
extracelhdar antigen-binding domain, a heavy cham variable region (Vi) is positioned. Tn certain

embodiments, if the extracellular antigen-binding domain of the CAR is an scfv, the variable

regions are positioned from the N- to the Cterminus: VR-Vi.
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In gertain embodiments, the variable regions wilhin the extraccHular antigen-binding
doraain of the CAR have to be linked one after another such that at the N-termimus of the

extracclular antigen-binding demain, a light chain variable region {V1) 1s positioned, [n certain
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embodiments, it the extracellular antigen-binding domain of the CAR is au scFv, the variable
regions are posttioned from the N- to the C-terminus: V-V,
li: certain embodiments, the scFv is designated as “8B 1™

Int cerlain embodiments, the CDR sequences disclosed in Table 1 are identitied according

LA

to the Kabat system or a combination of the Kabat systenty and the Chothia systenr. SEQ 1D NOS:
2-6 are identified according to the Kabat system. SEQ 1D NO: | is identified according to a
combination of the Kabat system and the Chothia system.

Tabie 1
CDRs 1 2 3
Vi

Vi

Full Vi

Full Vi

IINA

for Vi

DNA
for Vu

I0 NG:

Ia certain embodiments, the extraceilular antigen-binding domain of the CAR {e.g., an
10 seFv) comprises & VH comprising a CDR1 comprising the amino acid sequence set forth in SEQ
D NO: 7 or a conservative modification thereof, a CDR2 comprising the amino acid sequence sct
forth in SEQ Y NO: 8 or a conservative modification thereof, and a CDR3 comprising the amino
acid sequence set forth m SEQ 1D NO: 9 or a conservative modification thereof, SEQ [D NOs; 7-
9 are provided in Table 2.
15 In certain embodiments, the extraceilular antigen-binding domain of the CAR {e.g., an
scFv) comprises @ Wi comprising a CDR1 comprising the mmine acid sequence set forth i SEQ
ID NO: 10 or a conservative modification thereof, & CDR2 comprising the amino acid sequence
set forth in SEQ T NO: 11 or a conservative modification thereof, and a CDR3 comprising the
amine acid sequence set forth in SEQ 1D NO- 12 or a conservative modification thereof, SEQ 1D

20 NOs: 1{3-12 are provided in Table 2.
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In certain emmbodiments, the extracellulay antigen-binding domain of the CAR {e.g., an
scFvy comprises &8 VH conprising a CDRI comprising the amino acid sequence set forth in SEQ
ID NO: 7 or a conservative modification thereot, a CDR2 comprising the amino acid sequence set
forth in SEQ ID NO: 8 or a conservative modification thereof, and a CDR3 comprising tha anyino
acid seguence set forth in SEQ ID NO: 9 or a conservative modification thereof; and a Vi
comprising a CDRI comprising the anstno acid seguence set forth i SEQ 1D NG: 10 or a
conservative modification thereof, 8 CDR2 comprising the amino acid sequence set torth in SEQ
D NO: 1 or a conservative modification thereof, and a CDR3 comprising the amino acid
sequence set forth in SEQ ID NO: 12 or a conservative modification thergof

s certain embodiments, the extraceliular antigen-binding domain of the CAR (¢.g., a scFv)
comprises a VH comprising a CDR1 comprising the amine acid sequence set forth in SEQ 1D NO:
7. 8 CDR2 comprising the amine acid sequence set forth in SE(Q 1D NO: 8, and a CDR3
comprising the aming acid sequence set forth in SEQ 1D NO: 8; and a Vi comprising & CDR1
comprising the amine acid sequence set forth in SEQ ID NO: 10, a CDR2 comprising the amino
acid sequence set forth in SEQ ID NO: 1], and a CDR3 comprising the amino acid sequence set
forth in SEQ ID NO: 12,

I certain embodiments, the extraceilular antigen-binding domain of the CAR {o.g., an
soFv}Y comprises & Vi comprising an amino acid sequence that is at least about 80% (e ., at least
about 83%, at least about $0%, or at least about 93%%) homologous or identical to the anuno
sequence sat forth i SEQ 1D NO: 27, Por example, the extracellular amtigen-binding domain of
the CAR (¢.g., an scFv) comprises & Yy comprising an amine acid sequence that is about 80%,
about 81%, about 82%, about 83%, about 84%%, about 83%, about 86%, about 37%, about 88%%,
aboat 80%%, about 90%, about 91%, about 82%, about 83%%, about 94%, about 95%, about 96%;,
about 97%, shout 98%, about 99% or about 100% homologous or identical to the amino sequence
set forth in SEQ ID NO: 27, In certain embodiments, the sxtracellular antigen-binding domain
comprises a Va comprising the amine sequence set forth in SEQ ID NO: 27, An exemplary
nucleotide sequence encoding the amino acid sequence of SEQ 1D NO: 27 is set forth in SEQ ID
NQO: 33, SEQ D NOs: 27 and 35 are provided in Table 2 below.

In certain embodiments, the extracellalar antigen-binding domain of the CAR {e.g., an
scFvY comprises 8 Vi comprising an amino acid sequence that is at least about 80% (e.g., at {cast
about 83%, at least about 0%, or at least about 953%) homualogous or identical to the andno
sequence set forth in SEQ 1D NO: 28, For example, the extracellular antigen-binding domain of
the CAR (e.g., an scFyv) comprises a Vo comprising an amino acid sequence that is about 80%,

about 1%, about 82%, about 83%, about 84%, about 853%,, about 86%, abowt 7%, about 88%,

""" 26

CA 03221368 2023-12-4



LA

10

20

WO 2022/261403 PCT/US2022/032954

about 88%, about 90%, about 91%, about 9225, about 83%;, about 94%;, about 95%, about 9675,
about 97%, about 98%, about 99% or about 100% homologous or identical 1o the wnine sequenge
set forth in SEQ TD NO: 28, In certain embodiments, the extracellular antigen-binding domain
comprises a Vi comprising the amino sequence set forth i SEQ 1D NO: 28, An exemplary
mucleotide sequence encoding the amino agid sequenge of SEQ 1D NO: 28 is set forth in SEQ D
NG: 36, SEQ 1D NOs: 28 and 36 are provided in Table 2 below.

In certain embodiments, the extracellular antigen-hinding domain of the CAR {e.g., an
scFv) comprises 8 Vo comprising the amino acid sequence set forth i SEQ IDNO: 27, and a Vo
gomprising the anine actd sequence set forth in SEQ 1D NO: 28, In certain embodiments, the Vi
and Vi are finked via a linker.

In certain embodiments, the variable regions within the extracelular antigen-binding
domain of the CAR have to be linked one after another such that at the N-terminus of the
extraceliufar antigen-binding domwain, @ beavy chany variable region { Vi) is positioned. ln certain
cmbodiments, i the extracelivlar antigen-binding domain of the CAR is an scfy, the variable
regious are positioned from the N- to the Cterminus: Va-Vi.

In certain embodiments, the variable regions within the extracellular antigen-binding
domain of the CAR have to be linked one after another such that at the N-ternunus of the
extracellar antigen-binding domain, a light chain variable region (V1) is positionad. In certain
embodiments, if the extracellular antigen-binding domain of the CAR is an scFv, the variable
regions are positioned from the N- to the C-terminus: Vi-Vi.

In cortain embodiments, the scFv 1s designated as “11EIQ™,

In certain embodiments, the CDR sequances disclosed in Table 2 are identificd according
to the Kabat system or a combination of the Kabat system and the Chothia system. SEQ 1D NOS:
8-12 ave wdentified according to the Kabat system. SEQ 1D NO: 7 is identified according to a
combination of the Kabat system and the Chothia system.

Table 2

CDRs i 2

Td

Vi SYTPTOYVIT
WO 7]

LHSEENTT

Vi

Full Vit

Full VL
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DBNA
for Vi

DBNA
for Vo

[SE0

10

20

CA 03221368 2023-12-4

Ie certain embodiments, the extracellular antigen-binding domain of the CAR {e.g., an
scFvy comprises a VH comprising & CDR1 comprising the amine acid sequence set forth in SEQ
D NO: 13 or a conservative modification thereof, & CDR2 comprising the amino acid sequence
set forth in SEQ 1D NO: 14 or a conservative modification thereof, and a COR3 comprising the
amino acid sequence set forth in SEQ I NO: 13 or a conservative modification thereof. SEQ 1D
NOS: 13-15 are provided in Table 3.

I certain embodinents, the extracellular antigen-binding domain of the CAR {c.g., an
sclivy comprises a Vi comprising a CDR1 comprising the amino acid sequence set forth in SEQ
1D NO: 16 or a conservative modification thereof, 3 CDR2 comprising the amino acid sequence
set forth in SEQ 1D NO: 17 or a conservative modification thereof, and a CDR3 comprising the
anuno acid sequence set forth in SEQ 1D NO: 18 or a conservative modification thereof. SEQ
IDNQOs: 16-1% are provided in Table 3,

In certain embodiments, the extraceilular antigen-binding domain of the CAR (e.g., an
sef'v) comprises a VH congwising a CDR1 comprising the amine acid sequence set forth in SEQ
D NO: 13 or a conservative moditication thereof, & CDR2Z comyprising the amino acid sequence
set forth in SEQ 1D NO: 14 or a conservative modification thereof, and a CIOR3 comprising the
antino acid sequence set forth in SEQ 1D NO: 135 or a conservative modification thereof) and a
Vi comprising & CDRI comprisiag the amino acid sequence set forth i SEQ ID NO: 16 or a
conservative modification thercof, & CDR2 comprising the amine acid sequence set forth in SEQ
iD NO: 17 or a cosservative modification thereof, and a CDR3 comprising the amino acid
sequence set forth in SEQ D NO: 18 or a conservative modification thergof,

In certain embodinients, the extracellular antigen-binding domais of the CAR {e.g., an
scFv) comprises a VH comprising & CDR1 comprising the amine acid sequence set forth in SEQ
D NO: 13, a CDR2 comypwising the amino acid sequence set forth in SEQ ID NO: 14, and a CDR3
comprising the amino acid sequeace set forth in SEQ 1D NG 15; and a Vi comprising a CDR

comprising the amino acid sequence set forth in SE 1D NO: 16, a CDR2 comprising the anino
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acid sequence set forth in SEQ IDNO: 17, and a CDR3 comprising the amine acid sequence set
forth in SEQ ID NO: 18,

i certain cmbodiments, the extracellular antigen-bmding domain of the CAR {e.g., an
soFy) comprises & Va comprising an amino acid sequence that is at least about 0% {e.g., al loast
about 83%, at least about 90%,, or at {east about 93%) homologous or identical to the amino
sequence set forth in SEQ 1D NO: 28, For example, the extraceliular antigen-binding domain of
the CAR (e.g., an scFy) comprises & Vy comprising an amino acid sequence that is about 80%,
about 81%, about 82%, about 83%%, about 84%%, about 83%, about 86%, about 7%, about 88%%,
about 89%, about 90%, about 21%, about 92%, about 93%;, about 94%, about 95%, about 96%,,
about 7%, about 98%, about 99% or about 100% honologous or identical to the amino sequence
set forth in SEQ 1D NO: 29, in certain embodiments, the sxtraceliylar antigen-binding domain
comprises a Vo comprising the amino sequence set forth i SEQ ID NO: 290 An exemplary
mucleotide sequence encading the anuno acid sequence of SEQ 1D NO: 29 15 set forth in SEQ 1D
NO: 37, SEQ D NOGa: 29 and 37 are provided in Tabie 3 below.

In certain embodiments, the extracellular antfigen-binding domain of the CAR {e.g., an
scFv) comprises 8 Vi comprising an amino acid sequence that is at least about 80% (e.g., at least
about 85%, at lcast about 9%, or at least about 95%) homuologous or identical to the anuno
sequence set forth in SEQ 1D NO: 30, For example, the extracellular antigen-binding domain of
the CAR (e.g., an scFv) comprises a Vi comprising an amino acid sequence that is about 80%,
about 81%, abouot 82%;, about 83%%, about 84%, about 85%, about 86%, about 87%, about 88%,
about 89%;, about 90%;, aboul 91%, aboul 9225, about 93%, about 4%, about 93%, about 96%,
about 97%, about $8%, about 99% or about 100% homologous or identical to the amino sequence
set forth in SEQ 1D NO: 30, In certain embodiments, the extracelinlar antigen-binding domain
coprises a Vi comprising the siino sequence set forth e SEQ 10D NO: 300 Ap exemplary
nucleotide sequence encoding the amino acid sequence of SEQ 1D NO: 30 is set torth in SEQ ID
NOE 38 SEQ ID NOs: 30 and 38 are provided in Table 3 below,

1 certain embodiments, the extracellular antigen-binding domain of the CAR {e.g., an
scHv) comprises & Vu comprising the amino acid sequence sef forth in SEQ D NO: 29, and a Vi
comprising the amino acid sequence set forth in SEQ TD NG: 30, In certain embodiments, the Vi
and Vi are linked via a linker.

In certain embodiments, the variable regions within the extraceliular antigen-binding
domzin of the CAR have to be linked one after another such that at the N-terminus of the

extracellufar antigen-binding domain, a beavy chain variable region (Vu) is positioned. In certain
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embodiments, it the extracellular antigen-binding domain of the CAR is au scFv, the variable
regions are posttioned from the N- to the C-terminus: Va-Vi,
s certain cmbodiments, the vanable regions within the extraccllular antigen-bmding

domain of the CAR have to be linked one after another such that at the N-terminas of the

LA

extraccliuar antigen-binding demain, a light chain variable region {V1) is positionad, In certain
embodiments, if the extracellular antigen-binding domain of the CAR is an sc¥v, the variable
regions are positioned [rom the N- 1o the C-termyinus: Ve-Va.

In certain embodimends, the scFy is designated as “17C9™.

Irx certain embodiments, the COR seguences disclosed in Table 3 are identified according
10 tothe Kabat system or a combination of the Kabat system and the Chothia system. SEQ 1D NOS&:
14-18 are identified according to the Kabat systerm, SEQ ID NO: 13 is identified according o a

combination of the Kabat system and the Chothia system.

Fable 3
CDRs i 2 3
Vu
A%

Full Vi

Full VL. FART SO : TYLNWLLORPGOSFERLIVIVERLDS
j THYS ET¥ o

DPNA

for Vi

EINA

for Vo

In certain embodiments, the extraceilular antigen-binding domain of the CAR {e.g., an

',-«-
wh

scFv) comprises &8 WH comprising a CDR1 comprising the amino acid sequence set forth in SEQ
ID NO: 19 or a conservative modification thereof, & CDR2 comprising the amino acid sequence
set forth in SEQ T NO: 20 or a conservative modification thereof] and a CDR3 comprising the
aming gcid seguence set forth in SEQ D NO: 21 or a conservative modification thereof, SEQ 1D

NOs: 19-21 are provided i Table 4.
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In certain emmbodiments, the extracellulay antigen-binding domain of the CAR {e.g., an
scFv) comprises a Vi comprising a CDR1 comprising the amino acid sequence set forth in SEQ
ID NO: 22 or a conservative modification thereof, a CDR2 comprising the amine actd sequence
set forth in SEQ 1D NQ: 23 or a conservative modification thereof, and a CDR3 comprising the

aming gcid sequence set forth in SEQ 1D NO: 24 or a conservative modification thereof. SEQ 1D

NQs: 22-24 are provided 11 Table 4.
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In certain embodiments, the extracellular antigen-hinding domain of the CAR {e.g., an
scFvy comprises a VH comprising a8 CDR1 comprising the amine acid sequence st forth in SEQ
D NO: 19 or a conservative modiffcation thereof, & CDR2 comprising the amine acid sequence
set forth i SEQ 1D NO: 20 or a conservative modification thereof, and a COR3 comprising the
amino acid sequence set forth in SEQ 1D NO: 21 or a conservative modification thereof’ and a
Vo comprising & CDRI1 comprising the amino acid sequence set forth in SEQ 1D NO: 22 or a
conservative mrodification thereof, & CDR2 comprising the amino acid seguence set forth in SEQ
I NO; 23 or a conservative modification thereof, and & CDR3 comprising the amine acid
sequence set forth in SEQ IDNO: 24 or a conservative modification thereot,

In certain embodiments, the extracellolar antigen-binding domain of the CAR {e.g., an
sckFv) comprises &8 VH comprising a CDR 1 comprising the amine acid sequence set forth in SEQ
ID NG: 19, a CDR2 comprising the amino actd sequence set forth in SEQ IDNO: 20, and a CDR3
comprising the amino acid sequence set forth in SEQ 1D NG 21; and a Vi comprising a CBDR1
comprising the amino acid sequence set forth in SEQ 1D NO: 22, a CDR2 comprising the ansino
acid sequence set forth in SEQ 1D NO: 23, and a CDR3 comprising the amine acid sequence set
forth in SEQ 1D NO: 24,

In certain embodiments, the extracellolar antigen-binding domain of the CAR {e.g., an
scFv) comprises 8 Vi comprising an amino acid sexquence that 15 at least about 80% {e g, at least
about 83%, at least about 30%, or at leasi about §3%) homaologous or identical to the amino
sequence set forth in SEQ 1D NO: 31, For example, the extracellular antigen-binding domsain of
the CAR (e.z., an scFv) comprises a Vy comprising an amino acid seguence that is about 80%,
about 81%, about 82%, about 83%%, about B4%, about 85%, about 86%, about 7%, about 88%,
ahout 88%, about 90%, about 1%, about 92%, about 83%, about 94%, about 95%, about 96%,
about 97%, about 98%, about 99% or about 100%; homologous or identical to the mmine sequence
set forth in SEQ 1D NO: 31, In certain embodiments, the extracellular antigen-binding domain
comprises a Vu comprising the amine sequence set forth in SEQ ID NO: 31, An exemplary
nucleotide sequence encoding the amine acid sequence of SEQ ID NO: 31 is set forth in SEQ ID

NO: 39 SEQ ID NOs: 31 and 39 are provided in Table 4 below.

""" 31



LA

10

20

30

WO 2022/261403 PCT/US2022/032954

In certain emmbodiments, the extracellulay antigen-binding domain of the CAR {e.g., an
scFvy comprises 8 Vi comprising an amino acid sequence that is at least about 80% (e.g., at least
about 85%, at least about 90%, or at lcast about 95%) homaologous or identical to the amine
sequence set forth in SEQ 1D NO:; 32, For example, the extracellular antigen-binding domain of
the CAR {e.g., an scFv) comprises a Vo comprising an amine acid sequence that is about 0%,
about 1%, about 8§2%, about 83%, about 84%, about 5%, about 86%, about 87%, about 88%,
about 89%, about 90%, about 91°%%, aboul 922%;, about §3%;, about 84%;, about 953%, about 96%;,
about 37%, about 38%, about 99% or about 100% hamologous or identical 1o the amino sequence
set forth in SEQ ID NO: 32, In certain embodiments, the sxtraceltular antigen-binding domain
comprises a Vi comprising the aminoe sequence set forth v SEQ 1D MNO: 32, An exemplary
nucleotide sequence encoding the amino acid sequence of SEQ 1D NO» 32 is set torth i SEQ ID
NO: 40, SEQ ID NOs: 32 and 40 are provided in Table 4 below.

la certain emibodinwents, the extracellular antigen-binding domain of the CAR {e.g., an
sclvy comprises a Vi comprising the amine acid sequence set forth in SEQ 1D NQO: 31, and a Vo
comprising the amino acid sequence set forth in SEQ 1D NG: 32, In certain enbodiments, the Vi
and Vi are linked via a linker.

I certain embodiments, the variable regions within the extraccliular antigen-binding
domain of the CAR bhave to be linked one after another such that at the N-terminuy of the
extracellular antigen-binding domain, a beavy chain vaviable region (Va) is posttioned. In certain
embodiments, if the exiracellular antigen-hinding domain of the CAR is an s¢¥Fv, the variable
regions are positioned [rom the N- 1o the C~termings: Yu-Yi.

In cerfain embodiments, the vanable regions within the extraceHular antigen-bmnding
domain of the CAR have o be linked one after another such that at the N-ternsinus of the
exiracellidar antigen-binding domain, a light chain variable region (Vi) is positioned. In certain
embodiments, if the extracellular antigen-binding domain of the TAR is an scFv, the variable
regions are positioned from the N- to the C-terminus: V-V

In certain embodiments, the scfv is designated as <1907

la certain crubodiments, the CDR. sequences disclosed in Table 4 are identified according
to the Kabat system or a combination of the Kabat system and the Chothia system. SEQ TD N(IS:
20-24 are identified according to the Kabat system, SEQ ID NO: 19 is identified according to a
combination of the Kabat system and the Chotlda system.

Fable 4
CDRs ! 2 3
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In certain embodiments, the extraceilular antigen-binding domain of the CAR {c.g., an
seFv) comprises a VH comprising a CBR1 comprising the amino acid sequence set forth in SEQ
iD NO: 41 or a conservative modification thereof, a CDR2 comyprising the amino acid sequence

set forth in SEQ TD NO: 42 or a conservative modification thereof, and a CDR3 comprising the

LAy

amine acid sequence set forth in SEQ Dy NO); 43 or a conservative modification thereof, SEQ [D
NOs: 4143 are provided in Table 5.

It certain embodiments, the extracellular antigen-binding domain of the CAR {e.g., an
sof v} comprises a Vi comprising a CIRT comprising the amin acid sequence set forth in SEQ
ID NO: 44 or a conservative modification thercof, a CDR2 comprising the amine acid sequence
10 set forth in SEQ ID NO: 43 or a conservative modification thereof, and a CPDR3 comyprising the
amino zcid sequence set forth in SEQ 1D NO: 46 or a conservative madification thereof. SEQ 1D
NOs: 44-46 are provided in Table 3.

In certain embodiments, the extracellular antigen-binding dowmain of the CAR {e.g., an

scFvy comprises & VH comprising a COR1 comprising the amino acid sequence set forth in SEQ

,,«,
h

D NO: 41 or a conservative modification thereof, a CDR2 comprising the aming acid sequence
set forth in SEQ D NO: 42 or a conservative modification thereof, and a CDR3 comprising the
amine acid sequence set forth in SEQ ID NO: 43 or a conservative modification thereof; and a
Vi comiprising a CDRI1 comprising the aniine acid sequesce set forth in SEQ 1B NO: 44 or a
conservative modification thereof, 8 CDR2 comprising the amino acid seguence set forth in SEQ
2 1D NG 45 or a comservative modification theveof, and a CDR3 comprising the amino acid

sequence set forth in SEQ ID NOQ: 46 or a conservative moedification thereof.
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In certain embodiments, the extracellulay antigen-binding domain of the CAR {e.g.,
scFv) comprises a VH comprising & CDR1 comprising the amine acid sequence set forth in SEQ
ID NO: 41, a CDR2 comprisimg the amino actd sequence set torth in SEQ TDNO: 42, and a CDR3
comprising the amino acid sequence set torth i SEQ ID NO: 43; and a V. comprising a CDR1
comprising the amino acid sequence set forth in SEQ 1D NO- 44, a COR2 comprising the an#no
acid sequence set forth in SEQ TD NO: 45, and a CDR3 comprising the amine acid seguence set
forth in SEQ 3 NO: 46,

In certain emmbodiments, the extracellulay antigen-binding dowmain of the CAR {e.g.,
scFvy comprises 8 Vi comprising an amine acid sequence that is at least about 80%, {e.g., at lcast
about 83%, at least about 90%, or at least about 93%) homuologous or identical to the amino
sequence st forth in SEQ 1D NO: 47, For example, the extraceliylar antigen-binding domain of
the CAR (e.g., an scFv) comprises & Ve comprising an amino acid segquence that is about 80%
about 81%4, about 82%, about 83%, about B4%, about ¥53%., about 86%, about 87%, about 88Y,
about 89%, about 90%, about 91%, aboutl 9225, about 83%,, about 84%;, about $3%, about 9624,
about 97%, about 98%, about 99% ar about 100% homologous or identical {o the amino sequence
set forth in SEQ 1D NO: 47, In certain embodiments, the extracelinlar antigen-binding domain
comprises a Va comprising the amino sequence set forth sy SEQ 1D NO: 47, An cxemplary
nucleotide sequence encoding tha amino acid sequence of SEQ 1D NO+: 47 is set forth in SEQ ID
NO: 57, SEQ ID NOs: 47 and 37 ave provided in Table 3 below.

In certain embodiments, the extracellular antiges-binding domain of the CAR {c.g., an
sclv) comprises & Vi comprising an amino acid sequence that 1s at least about 809 (e.g., at lcast
about 85%, at least about 80%, or at feast about $5%) homologous or identicsl to the amino
sequence set forth in SEQ 1D NO: 48, For example, the extracellular antigen-binding domain of
the CAR (eg., an scFv) comprises a Vi comprising an amino acid sequence that is about 80%
about 81%0, about 829, about 3%, about 84%;, about 839, about 86%, about R7%,, about 88%%,
about 89%, about 90%, about 31%4, about 92%, about 93%, about 94%, about 93%, about 96%,
about 97%, about B8%, about 99% or about 100% homologous or identical to the amino sequence

t forth in SEQ 1D NO: 48, in certain embodinents, the exiraceliular antigen-binding donzain
comprises a Vi comprising the amino sequence set forth m SEQ D NO: 48, An exemiplary
nucleotide sequence encoding the amino acid sequence of SEQ 1D NO: 48 is set forth in SEQ ID
NO: 538, SEQ ID NOs: 48 and 58 are provided in Tabie § below,

I certain embodiments, the extraceilular antigen-binding domain of the CAR {e.g., an

scFvy comprises a Vi conmprising the amino acid sequence set forth in SEQ IDNO: 47, and a Vi
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comprising the amine acid sequence set forth in SEQ 1D NG: 48, In certain embodiments, the Vi
and V1 are Hinked via a linker.

s certain cmbodiments, the vanable regions within the extraccllular antigen-bmding
domwin of the CAR bhave to be linked one after another such that at the N-terminus of the
extraceliufar antigen-hinding domain, a heavy chain variable region {Vu) is positioned. In certain
embodiments, if the extracellular antigen-binding domain of the CAR is an sc¥v, the variable
regions are positioned [rom the N- 1o the C-termyinas: V-V

In certain embodiments, the variable regions within the extracelular antigen-binding
domain of the CAR have o be linked one afler another such that at the N-termynus of the
extraceliular antigen-binding domain, a light chain variable region (Vi) i8 positioned. In certain
embodiments, i’ the extraceliylar antigen-binding domain of the CAR is an scFv, the variabie
regions are positionied from the N- to the C-terminus: Vi-Va.

la certain crnbodiments, the sckFv is designated as "6C8”,

In certain embodiments, the CDR sequences disclosed in Table 5 are identified according
to the Kabat system or & combination of the kabat system and the Chothia system. SEQ 1D NGS:
42-46 are identified according to the Kabat systemn. SEQ D NO: 41 is identified according 1o a

combination of the Kabat systom and the Chotlda systens.

Table 5
CDRs i 2 3
VH
Vi S Ny WASTRES [8ED IL NO: DOYYSYFFT {5EQ XD NG

Fall Vi

Full V1.

DNA

for Va

DPNA
for Vo
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In certain emmbodiments, the extracellulay antigen-binding domain of the CAR {e.g., an
scFvy comprises &8 VH conprising a CDRI comprising the amino acid sequence set forth in SEQ
ID NO: 49 or a conservative modification thereof, a CDR2 comprising the amine actd sequence
set forth in SEQ 1D NQO: 530 or a conservative modification thereof, and a CDR3 comprising the
aming gcid seguence set forth in SEQ 1D NO: 31 or a conservative modification thereot, SEQ 1D
NQOs: 49-51 are provided 11 Table 6.

In certain embodiments, the extracellular antigen-hinding domain of the CAR {e.g., an
scFvy comprises 8 Vi comprising a CDRI comprising the amino acid sequence set forth in SEQ
D NO: 32 or a conservative modiffcation thereof, & CDR2 comprising the amine acid sequence
set forth i SEQ 1D NO: 53 or a conservative modification thereof, and a COR3 comprising the
amino acid sequence sel forth in SEQ ID NG: 54 or a conservalive moditication thereot. SEQ) 1D
NQOs: 52-54 are provided in Table 6.

la certain emibodinwents, the extracellular antigen-binding domain of the CAR {e.g., an
selv) comprises & VH comprising a CDR1I comprising the amino acid sequence set forth in SEQ
D NO: 49 or a conservative modification thereof, 3 CDR2 comprising the amino acid sequence
set forth in SEQ 11 NO: 50 or a conservative modification thereof, and a CDR3 comprising the
ansno acid sequence set forth in SEQ 1D NO: 51 or a conservative medification thercof; and a
Vo comprising 8 CDR1 comprising the amino acid sequence zet forth in SEQ 1D NO: 52 or a
conservative modification thereof, & CDR2 comprising the amino acid sequence set forth in SEQ
H) NO: 53 or a conservative modification thereof, and a CDR3 comprising the amine acid
sequence set forth in SEQ D NO: 54 or a conservative nyoedification thereof.

In certain embodiments, the extraceilular antigen-binding domain of the CAR {e.g., an
scFvy comprises a VH comprising & CDR1 comprising the amine acid sequence set forth in SEQ
ID NO: 49, a CDR2 comprising the amino acid seguence set forth in SEQ TDNO: 50, and a CDR3
comprising the amino acid sequence set torth m SEQ ID NO: 31; and a Vy comprising a CDR1
comprising the amine acid sequence set forth s SEQ 1D NO: 532, a CDR2 comprising the andno
acid sequence set forth in SEQ D NO: 33, and a CDR3 comprising the amine acid sequence set
forth in SEQ D NO: 54,

In certain embodiments, the extracellalar antigen-binding domain of the CAR {e.g., an
scFvY comprises 8 Vi comprising an amine acid sequence that is at least about 80%; {e.g., at {cast
about 83%, at least about 0%, or at least about 953%) homualogous or identical to the andno
sequence set forth in SEQ ID NO: 35, For example, the extracellylar antigen-binding domain of
the CAR (e.z., an scFv} comprises 3 Vu comprising an amino acid sequence that s about 80%,

about 1%, about 82%, about 83%, about 84%, about 853%,, about 86%, abowt 7%, about 88%,
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about 88%, about 90%, about 91%, about 9225, about 83%;, about 94%;, about 95%, about 9675,
about 97%, about 98%, about 99% or about 100% homologous or identical 1o the wnine sequenge
set forth in SEQ TD NO: 55, In certain embodiments, the extracellular antigen-binding domain
comprises a Vi comprising the amino sequence set forth in SEQ ID NO: 33, An exemplary
mucleotide sequence encoding the amino agid sequenge of SEQ I NO: 55 is set forth in SEQ D
NG: 39, SEQ D NOs: 33 and 39 are provided in Table 6 below.

In certain embodiments, the extracellular antigen-hinding domain of the CAR {e.g., an
scFv) comprises 8 Vo comprising an amino ackd sequence that 15 at least about 8004 {e.g., =t lonst
abergt 85%, at least about 90%, or at least about 95%) homologous or identical to the amino
sequence set forth in SEQ 11D NO: 36, For example, the extracellular antigen-binding domain of
the CAR (e.g., an seb'y) comprises a Vo comprising an amine acid sequence that is about 80%,
about 81%, about 8§2%4, about 83%, about 84%, about 85%, about 86%, abowt 87%, about BB,
about 89%;, about 90%, about 91%, about 92%, about 23%, about 04%;, about 95%, about 96%,
about 7%, about 88%, about 99% or about 10%% hamologous or identical to the amino sequence
set forth in SEQ 1D NQO: 56. In certain embodiments, the extraceliular antigen-binding domain
comprises a VL comprising the amino segoence set forth in SEQ 1D NO: 56, An exemplary
nucleotide sequence enceding the amine acid sequence of SEQ 113 NO: 56 is set forth in SEQ 1D
NO: 60, SEQ ID NOs: 56 and 60 are provided in Tabie 6 below,

In certain embodiments, the extraceilular antigen-binding domain of the CAR {(e.g., an
sel'v) comprises a Va comprising the amine acid sequonce set forth in SEQ TBYNO: 55, and a Vs
comprising the amine acid sequence set forth in SEC} 1D NQ: 56, In certain embodiments, the Vi
and Vi are linked via a linker.

In certain embodiments, the variable regions within the extraceliular antigen-binding
domain of the CAR have o be linked owne after another such that at the Netermanus of the
extracellular antigen-binding domain, a heavy chain variable region (Va} is posilioned. In certain
embodiments, if the extracellulay antigen-binding domain of the CAR is an scFv, the variable
regions are positionad from the N- to the C-terminus: Vu-Vi.

la certain embodiments, the variable regions within the extracellular antigen-binding
domain of the CAR have to be linked one after another such that at the Noernunus of the
extraceliular antigen-binding domain, a light chain variable region (Vo) is posttionad. In certain
ersbodinents, if the extraceliular antigen-binding domain of the CAR is an scFv, the variable
regions are positioned from the N- to the C-lerminus; Vi-Vu,

In certain embodiments, the scFv is designated as “14C37.
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In certain embodiments, the CDR. sequences disclosed i Table 6 are identified according
to the Kabal systen,
TFable 6
CDRs H 2 3
VR

A SRTYLE | ¥ : [ ¢

Full Vi

Full Vi

DPNA

for Ve

PNA
for V.

As used herein, the term s conservative sequence modification” refers to an amino acid

5 madification that does non gignificantly affect or alter the hinding characteristics of the presently
disclosed uPAR-targeted CAR {eg, the extracellular astiges-binding domain of the CAR)
comprising the amino acid sequence.  Conservative modifications can include amino acid
substitutions, additions and deletions.  Modifications can be infroduced into the extraceliular
antigen-binding domain of the presently disclosed CAR by standard technigues known in the art,

10 such as site-directed mutagenesis and PCR-mediated mulagenesis, Aniine acids can be classified
it groups according to their physicochemical properties sach as charge and polarity.
Conservative mmino acid substitutions are ones in which the amino acid residue is replaced with

an amino acid within the same group. For example, amino acids can be classified by charge:

positively-charged amino acids include lysine, arginine, histidine, negatively -charged amino acids

I
Ly

include aspartic acid, glalamic acid, neotral charge amine acids include alanine, asparagine,
cysteine, glutamine, glycine, isoleucine, leucine, methioning, phenylalanine, proline. sering,
threonine, tryptophan, tvrosineg, and valine, In addition, amino acids can be classifisd by polarity:
polar amine acids include arginine (basic polar), asparaging, aspartic acid {acidic polar}), glutamic
acid (acidic polar), glutamine, histidine (basic polar), lysine (basic polar), serine, threonine, and
20 tyrosing; non-polar amine acids include alanine, cvsteine, ghyeine, isoleucine, leucine, methionine,

phenvialaning, proline, frypiophan, and valine. Thus, one or more amine acid residues within a
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CDR region can be replaced with other amine acid residues from the same group and the altered
antibody can be tested for retained function (Le., the functions set forth in (¢) through (1) above)

using the functional assays described herein. In certain crsbodiments, no more than one, no more

than two, no more thas three, no more than tour, no more than five residues within a specifiad
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sequence or & CDR region are alterad.

The Vr and/or Vi amino acid sequences having at least about B0%%, at least about 80%, at
least about 85%, at least about 90%, or at least about 853% {e.g., sbont 1%, about 8224, about
839, about 84%, about 85%, about 86%5, about 87%%, about 88%, about 89%, about 9%, about
91%,, about 92%, aboutl 93%%, about 94%, about 93%, about 96%, about 97%, gbhout 98%,, or about
9945} homology or identity 1o a speeific sequence (eg., SEQ 1D NQ: 235, SEQ 1D NO: 26, SEQ
ID NO: 27, SEQ 1D NO: 25, SEQ 1D NO: 29, SEQ ID NQO: 30, SEQ 1D NO: 31, SEQ 1D NO: 32,
SEQ ID NO: 47, SEQ 1D NO: 48, SEQ ID NO: 33, or SEQ 1D NO: 563 may contain substitutions
{e.g.. conservative substitutions]), insertions, or deletions relative to the specified sequencea(s), but
retain the ability to bind to uPAR. In certain embodiments, a total of 1 to 10 amino acids are
substituted, inserted and/or deleted in a specific sequence (e.g., SEQ D NO: 25, SEQ D NO: 26,
SEQ I NO: 27, SEQ 1D NO: 28, SEQ 1D NO: 29, SEQ 1D NO: 30, SEQ 1D NO: 31, SEQ ID
NO: 32, SEQ ID NO: 47, SEQ 1D NO: 48, SEQ [D NO: 535, or SEQ 1D NO: 56). In certain
embodiments, substitutions, insertions, or deletions occur in regions outside the CDRs (e.g., in the
FRs) of the extracellular antigen-binding domain.  In certain embodiments, the extraceliular
antigen-binding domain comprises Vu andior Vi sequence selected from SEQ 1D NO: 25, SEQ
D NO: 26, SEQ ID NQ: 27, SEQ ID NO: 28, SEQ 1D NO: 29, SEQ 1D NQ: 30, SEQ ID NO: 31,
SEQID NO: 32, SEQ 1D NG 47, SEQ IR NG 48, SEQ D NG 55, or SEQ 1D NQ: 56, including
post-transtational modifications of that seguence (SEQ ID NQO: 23, SEQ 1D NO: 26, SEQ 1D NO:
27. SEQ ID NO: 28, SEQ 1D NO: 29, SEQ ID NO: 30, SEQ ID NG: 31, SEQ 1D NO: 32 SEQ
ID NO: 47, SEQ ID NO: 48, SEQ 1D NOx 35, or SEQ 1D N{X 36).

In certain erabodiments, the extracelhdar antigen-binding domain of a presently disclosed
CAR cross-competes for binding 0 uPAR (e.g., human uPAR) with a reference antibody or an
antigen-binding fragment thereof comprising the Vi CORY, COR2, and COR3 sequences and the
Vi CDRI, CDR2, and CDR3 sequences of, for example, any one of the presently disclosed scFvs
{e.g., 8B, 11E10, 1709, 1907, 6C8, and 14C5).  In certain embodimenis, the exiraceliular
antigen-binding domain of a presently disclosed CAR cross-competes for binding to uPAR {e.xz.,
fanmean uPAR) with a reference antibody or an anligen-binding portion thereof comprising the Vu
and Vi sequences of, for example, any one of the presently disclosed scFvs {e.g, 8BY, 11E10),

1709, 1907, 6C8, and 14C3),
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In certain embodiments, the extracellular antigen-binding domain of a presently disclosed
CAR cross-competes for binding to uPAR (e g, human uPAR) with a reference antibody or an
antigen-binding portion thereof comprising the Vi CBRI1, CDR2, and CDR3 scquences and the

Vo CORY, CDR2Z, and CDR3 sequences of scFyv §B1. For example, the extracellular antigen-

hinding domain of a presently disclosed CAR cross-competes for binding to uPAR {e.g., human

uPAR) with a reference antibody or an antigen-binding portion thereof comprising a VH
comprising a CDRI comprising the amine acid segquence set forth in SEQ 1D NO: 1, a CDR2
comprising the amino acid sequence set forth in SEQ ID NO: 2, and a CDR3 comprising the amino
acid sequence set forth in SEQ 1D NO: 3; and a Vo comprising & CDRI conprising the amino
acid sequence set forth in SEQ ID NO: 4, a CDR2 comprising amino acids having the sequence
set forth in SEQ D NO: 3, and a CDR3 comprising amine acids having the seguence set torth in
SEQ ID NO: 6. In certain embodiments, the extracellular antigen-binding domain of a presently
disclosed CAR cross-competes for binding to uPAR (e g, human uPAR ) with a reference antibody
or an antigen-binding portion thereof comprising the Vi and Vo sequences of scFv 8B1, For
example, the extraceliular antigen-binding domain of a presently disclosed CAR cross-competes
for binding to 0PAR (e g., human uPAR) with a reference antibody or an antigen-binding portion
thercot comprising a Va comprising amine acids having the sequence set forth sy SEQ 1D NO:
23, and a Vi comprising amino acids having the sequence set forth in SEQ 1D NO: 26.

In certain embodiments, the extracellular antigen-binding domain binds to the same
epitope tegion on uPAR (e.g. human uPAR) as the reference antibody or antigen-binding postion
thersof. For example, the extraceliutar antigen-binding domain of a presently disclosed CAR
binds to the same gpitope region on uPAR {e.g, human wPAR} as a reference antibody or an
antigen-binding portion thereof comprising the Vs CDR1, CDR2, and CDR3 sequences and the
Vi CDRE, CDR2. and CDR3 sequences of, for example, any one of the presently disclosed scFvs
{e.g., BB, 11E10, 17C9, 19D7, 6CH, and 14C3)  In certain embodiments, the exiraceliular
antigen-binding domain of a presently disclosed CAR binds to the same epitope region on EMR2
{e.g., human EMR2Y as a reference antibody or an sstigen-binding portion thereof compristing the
Vu and Vi sequences of, for example, any one of the presenily disclosed scFvs (e.g., 8B1, 11E1{,
F7¢29, 19D7, 6CR, and 14C5)

Extracellular antigen-binding domains that cross-compete or compete with the reference
antibody or antigen-binding portions thereof for binding to uPAR {e.g., human uPAR) can be
identified by wvsing routing methods known in the art, including, but not linited to, ELISAs,
radioimmunoassays {R1As), Biacorg, flow cytometry, Western blotting, and any other suitable

guantitative or qualitative antibody-binding assays, Competition ELISA is described in Morris,
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“Epitope Mapping of Protein Antigens by Competition ELISA”, The Prorein Protacols Handbook
{1996), pp 593-600, edited by J. Walker, which is mncorporated by reference in its entivety. in
certain embodiments, the antibody-binding assay comprises measuring asn initial binding of a
reference antibody to & yPAR polypeptide, admixing the reference antibody with a fost
extracollufar antigen-binding domain, measuring a second binding of the reference antibody to the
uPAR polypeptide in the presence of the test extracellular antigen-binding domain, and comparing
the initial binding with the second binding of the reference antibody, wherein a decreased second
binding of the reference astibody to the uPAR polypeptide in comparison o the intial binding
indicates that the test extraceltular antigen-binding domatn cross-competes with the reference
antibody for binding to uPAR, e g, one that recognizes the same or substantially the same epitope,
an overfapping epitope, or an adjacent epitope. In certain embodiments, the reterence antibody is
labeled, e.g., with a fluorochrome, biotin, or peroxidase. In certain embodiments, the uPAR
potvpeptide 1s expressed in cells, e.g., 10 a flow cytometry test. [n certain enmbadinents, the uPAR
polypeptide is immobilized onto a surtace, including & Biacore ship (e.g., in a Biacore test), or
other media suitable for surface plasmon resonance analysis. The binding of ihe retference
antibody in the presence of a completely irrelevant antibody (that does not bind to 0PAR) can
serve as the control high value. The control low value can be obtained by incubating a labeled
reforence antibody with an unlabelad reference antibody, where competition and reduced binding
of the labeled reference antibody would occur.  In certain embodiments, a fest extraceliular
antigen-binding domain that reduces the bi]:ldi,ng of the reference antibody 1o a uPAR polypeptide
by at least about 209, at feast about 30%, at least about 40%, at least about 50%, at least about
6%, at least about 70%, at least about 80%%, at least about 9024, or at least about 83%% is considered
to be an extraceliular antigen-binding domain that cross-competes with the reference antibody for
binding to uPAR. In certain erabodiments, the assavs arve performed at room temperature.

In certain embodiments, the antthody-binding assay comprises measuring an initial
binding of a fest extracellulay aniigeﬂ‘binding domain to a sPAR polypeptide, admixing the fest
extracellutar antigen-binding domain with a reference antibody, measuring a second binding of
the test extracelluolar antigen-binding domain o the uPAR polyvpeptide i the presence of the
reference antibhody, and comparing the mitial binding with the second binding of the test
extraceliutar antigen-binding domain, whore a decreased second binding of the fest extraceliular
antigen-binding domain to the uPAR polvpeptide in comparison to the initial binding indicates
thal the test extracellular antigen-binding domain cross-compeles with the reference antibody for
binding to uPAR, eyg, one that recognizes the same or substantially the same epitope, an

overlapping epitope, or it adjacemt gpitope. In certain embodiments, the test extracelular antigen-
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binding domain is labeled, e.g., with a fluorochrome, biotin, or peroxidase. In cortain
embodinents, the sPAR polypeptide is expressed in cells, e.g., in a flow cytometry test. In certam
crbodiments, the uPAR polypeptide is immebilized onto a surface, including a Biacore ship {e.g.,
in & Biacore test), or other media suitable for surface plasmon resonance analysis. The binding of
the test extraceilular antigen-binding domain in the presence of a completely irrelevant antibody
(that does not bind to uPAR) can serve as the control high value. The control low value can be
obiained by incubating a labeled test extracelhular antigen-binding domain with an valabeled test
extracelhdar antigen-binding domain, where competition and reduced binding of the labeled test
extraceliutar antigen-binding domain would veour. In certain embodiments, a test extraceliular
antigen-binding downain, whose binding to & uPAR polypeptide is decreased by at least about 200,
at {east abowt 30%;, at least about 40%, at least about 30%, at feast about 60%, at least about 70%,
at least about 80%%, at least about 90%., or at least about 95% in the presence of a reference
antibody, is considered to be an extracelhuiar antigen-binding domwin that cross-competes with
the reterence antibody for binding to uPAR. In certain embuodiments, the assays are performed at
room temperature.

In certain non-limiting embodiments, the extraceilolar amtigen-binding domain of the
presently disclosed CAR comprises a finker connecting the heavy chain variable region and fight
chain variable region of the extracellular antigen-binding domain. In certain embodiments, the
linker comprises or consists of the amino acid sequence set forth in SEQ ID NO: 62, In certain
embodiments, the linker comprises or consists of the amino acid sequence set forth in SEQ ID
NQ: 63, In certain embodiments, the linker comprises or consists of the amine acid sequence set
forth in SEQ 113 NO: 64, In certain embodiments, the Hinker comprises or consists of the amino
acid sequence set forth in SEQ 1D NO: 65, In certain embodiments, the linker comprises or
cousists of the amine acid sequence set forth e SEQ ID NO: 66, To certain embodiments, the
linker comprises or consists of the amino acid sequence set forth in SEQ ID NO: 67.

In certiin embodiments, the variable regions within the extraceltular antigen-binding
domain of the CAR have 10 be linked one after another such that at the N-terminus of the
extracellufar antigen-inding domain, @ heavy chamy variable region {Vu) is positioned. In certain
enthodiments, it the extraceliular antigen-binding domain of the CAR s an scFv, the variable
regions are positiongd from the N- to the C-termings: Va-Vi,

In certain embodiments, the variable regions within the extraceliular antigen-binding
domzin of the CAR have to be linked one after another such that at the N-terminus of the

extracellufar antigen-binding domain, a light chain variable region (Vi) is positioned. In certain
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embodiments, it the extracellular antigen-binding domain of the CAR is au scFv, the variable
regions are posttioned from the N- to the C-terminus: V-V,

In addition, the extraceliular antigen-binding domain can comprise a leader or a signal
peptide that directs the nascent protein into the endoplasmic reticulum,  Signal peptide or leader
can be essential if the CAR is to be glycosylated and anchored in the cell membrane. The signal
sequence or leader can be a peptide sequence (about 5, about 106, about 135, about 20, about 25, or
about 30 amino acids long) present at the N-terminus of newly synthesized proteins that directs
ther entry to the seerctory pmthway. In certain embodiments, the sigoal peptide is covalently
joined to the 57 terminus of the extracellular antigen-binding domain. In centain embodiments,
the signal peptide comprises & CDER polypeptide, e.g., the CAR comprises a sruncated CD8 signal
peptide.

4322 Transmembrane Domain of a CAR

la certain non-{inwting embodiments, the transmembrane domain of the CAR comprises a
fvdrophobic afpha helix that spans at least a portion of the mambrane, Different transmembrane
domains result in different receptor stability. After antigen recoguition, receptors cluster and a
signal are transmitted to the cell. In accordance with the presently disclosed subject matier, the
transmenmtbrane domain of the CAR can comprise a native or modified transmembrane domain of
CD¥® or a fragment thereet, a native or moditied transmembrane domain of CD28 or a fragment
thereot, a native or modified transmembrane domain of CD3C or a fragment thereof, a native or
modified transmembrane domain of CD4 or a fragmemt thereof, a native or modified
fransmentbrane donmwin of 4-1BB or a fragment thereot, a native or modified transmembrane
domain of OX40 or a fragment thereof, a native or moditied transmembrane domain of ICOS or
a fragment thereof, a native or modified transmembrane domain of CD84 or & fragment thereof, a
native or modified transmembrane domain of CD166 or a fragment thereof, & native or modified
fransmmembrane domain of CD8a or a fragment thereof, a sative or moedified transmembrane
domain of CD8b or a fragment thareof, a native or modified transmembrane domain of TCAM-1
or a fragment thereof, a native or modified transmembrane domain of CTLA-4 or & fragment
thereof, a native or modified transmembrane domain of CD27 or a fragment thereot, a native or
madified transmembrane domain of CD40 or a fragment thereof, NKGD2 or a fragment thercot,
or a combination thereof,

In certain embodiments, the transmombrane domain of the CAR comprises a CDS§
polypeptide {e.g., a transmembrane domain of CDS or a fragnient thersef). In certain
embodiments, the fransmembrane domain of the CAR comprises a transmembrane domain of

human CD8 or a fragment thereof.  In cerfain embodiments, the CDS polvpeptide comprises or
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congists of an amine ackd sequence that is at least about 83%, about 80%, about 95%, about 96%,
about 97%, about 98%, about 99% or abour 100% homeologous or identical to the amine acid
sequence having a NUBI Reference No: NP_001 1393451 {SEQ ID NO: 68) or a fragments

thereot, and/or may optionally comprise up 1o one of up 10 two or up to three conservative anying

LA

acid substitutions.  In certain embodiments, the CD8 polypeptide comprises or consists of an
anyino acid sequence that is a consecutive portion of SEQ ID NO: 68, which is at least 20, or at
least 30, or at least 40, or at least 30, and up to 233 amino acids in length. Alternatively or
additionally, in pon-limiting various embodiments, the CDS polypeptide comprises or consists of
an amino actd sequence of amine acids 1 to 235, 1 to 50, 50 10 100, 100 (0 150, 15010 200, 137
1 10 209 or 200 1o 235 of SEQ 1D NO: 68, In certain crmbodiments, the transmentbrane domain of

the CAR comprises a CB8 polypeptide comprising or consisting of amino acids 137 to 209 of
SEQ I NO: 68, SEQ ID NO: 68 is provided below,

B ALLLEL HASR M L L T NLGE TN

In certain embodiments, the transmembrane domain of the CAR  comprises a
transmembrane domain of mouse CDE or a fragment thereof. In certain embodiments, the €18
polypeptide comprises or consists of an amino acid sequence that is at least about 85%, abouot

20 90%;, about 95%, about 96%%, about 97%, about 98%, about 99%% or about 1004 homologous or
identical to the amine acid sequence having a NCBI Reference Not AAASZS33.1 (SEQ 1D N
69) or a fragrment thereof, and/or may optionally comprise up to one or up to two or up to three
conservative amino acid substitutions.  In certain embodiments, the CDE peolypeptide comprises
or consists of an anino acid sequence that 1s a consecutive portion of SEQ D NO: 69, which is
25 at least about 20, or at least about 30, or at feast about 40, or at least about 30, or at least about 64,
ot at least gbout 70, or at least about 104, or at least about 200, and up to 247 amine acids i
length. Alternatively or additionally, in son-limiting various embodiments, the CD8 polypeptide
comprises or consists of an amino acid sequence of amino acids 1 to 247, 1 10 30, 50 1o 10, 100
to 150, 150 to 200, 151 10 219, or 200 to 247 of SEQ 1D NO: 69, In cartain embodiments, the
30 gransmembrane domain of the CAR comprises a CDR polypeptide comprising or consisting of

10 219 of SEQ D NG: 69, SEQ 1D NO: 69 is provided below.
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Ia certain embodiments, the transmembrane domain of a presently disclosed CAR

comprises a CD28 polypeptide (e.g., a transmombrane domain of CD28 or a fragment thercot),
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In certain embodiments, the transmembrane domain of the CAR comprises a
transmembrane domain of human CD28 or a fragment thereof. In certain embodiments, the CD28
polypeptide compriscs or consists of an amino acid sequence that is at least about 85%, about

90%, about 93%;, about 9624, about 97%, about $8%, about 99% or 100% homeologous or identical

LA

to the amino acid sequence having a NCBI Reference No: NP 006130 (SEQ ID No: 70 or a
fragment thereof, and’or may optionally comprise up to one or up to two or up to three
congervative amino acid substitutions,  In non-limiting cerfain  embodiments, the CD28
polypeptide comprises or consists of an anino acid sequence that 13 a conscoutive portion of SEQ
D NO: 70 which s at least 20, or at least 30, or at feast 40, or at least 30, and up to 220 amine
10 acids i length. Alerpatively or additionally, in pon-limiting various embodiments, the CD28
polypeptide comprises or consists of an aminoe acid sequence of amino acids 1 {0 220, 1 to 50, 50
to 100, 100 to 130, 150 to 200, 153 to 179, or 200 to 220 of SEQ ID NO: 70. in certain

gmbadiments, the transmembrane domain of the CAR comprises a CO28 polypeptide comprising

or consisting of amino acids 133 10 179 of SEQ 1

[y
L

1 MERL

LALAY FP NE 33

In certain embodiments, the transmembrane domain of the CAR comprises a CD2R
24 polypeptide {e.g., & transmembrane domain of mouse CD2E or a fragment thereot)., o certain
embodiments, the CD28 polypeptide comprises or consisis of an amino acid sequence that is at
least about 83%6, abowut 90%, about 93%, about 264, about 97%, about 98%, abowt 99% or 100%%
howmologous or idewntical to the amine acid sequence having a NCBI Reference No: NP_031668.3
{SEL} ID No: 71) or a fragment thereot, and/or may optionally comprise up fo one or up o two or
25 upto three conservative aminoe acid substitutions. In non-limiting certain embodiments, the CD28
polypeptide conyprises or consists of an amino acid sequence that is a consecutive portion of SEQ
ID NO: 7Y, which s at least 20, or at least 30, ov at least 40, or at least 50, and up to 218 amino
acids in length. Alternatively or additionally, in pon-limiting various embodiments, the CD28
polypeptide comprises or consists of an amino acid sequence of amine acids 1 0 220, 1 to 50, 30
30 1o 100, 100 to 150, 150 to 200, 151 to 177, or 200 to 218 of SEQ ID NO: 71. im certain
embodiments, the transmembrane domain of the CAR comprises a CD28 polypeptide comprising

or consisting of amino acids 151 to 177 of SEQ ID NO: 71, SEQ 1D NO: 71 1s provided below:

1 ™ILRILY W1 HE'E SVTE CIYVEOQSPLL WVDENEVIYER CEYSYNLLAR RPRAZLYESEV

S
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In certain non-limiting embodiments, the CAR further comprises a spacer region that links
the exfracellular anfigen-binding domain to the fransmembrane domain. The spacer region can be
flexible enough to allow the antigen binding domain to orient in different directions to facilitate
antigen recognition while preserving the activating activity of the CAR.

In certain embodiments, the hinge/spacer region of the CAR conygwises a native or
modified hinge region of CDE or a fragment thereof, a native or modified hinge region of CH2Y
or a fragiment thereof, & native or modified kinge region of CD3E or a fragment thereof, a native
or modificd hinge region of CD40 or & fragment thereot, a native or modified hinge region of 4-
BB or a fragment thereol, a native or nwdified hinge region of OX40 or a fragment thereof] a
nattve or madified hinge region of CDE4 or a fragment thereof, & native or modified hinge region
of UD166 or a fragment thereof] a native or modified hinge region of UDEa or a fragment thereof,
a native or modified hinge region of CD8b or a fragment thereof, a native or modified hinge region
of HCOS or a fragment thereof, & native or modified hinge region of [CAM-1 or a fragnsent thereof,
a native or modified hinge region of CTLA-4 or & fragment thercof, a native or moditied hinge
region of CD27 or a fragment thereof, a native or medified hinge region of CD40 or a tragiment
thereof, a native or modified hinge region of NKGD2 or a fragment thereof, a svnthetic
polvpeptide {(not based on a protein associated with the imnmune responsc), of a combination
thereot. The hingesspacer region can be the hinge region from IgG1, or the CH>CHz region of
imnwnoglobulin and portions of CD3, a portion of a CD2E polypeptide (e.g., a portion of SEQ ID
NO: T0or 71), a portion of a CDB polypeptide {¢.g.. a portion of SEQ I NO: 68 or 69), a variation
of any of the foregoing which is at least about 80%, al least about 83%, at [cast about 0%, at lcast
about 95%%, or at least about 100% homologous or identical thereto, or a synthetic spacer sequence,

s certain embodiments, the CAR comprises an indracellular signaling dormain. In certain
non-limiting embodiments, the intracellular signaling domain of the CAR comprises a CH3{
polyvpeptide. CD3E can activate or stimulate a cell (e.g., a cell of the lymphoid lineage. eg,a T
celly, Wild type (“native™) CD3{ comprises three functional immmunoreceptor tyrosine-based
activation motifs (I'TAMs), three functional basic-rich stretch (BRS) regions (BRS1, BRS2 and
BRS3). CD3L transmits an activation signal to the cell {e.g., a cell of the Tymphoid lineage, e.g.,
a T cell) after antigen is bound. The intracellular signaling domain of the CD3E-chain is the
primary transmitter of signals from endogenous TCRs.

It certain enbodinents, the intracetular signading domain of the CAR conprises a native
CD3L polypeptide.  In certain embodiments, the CD3E polypeptide comprises or consists of an

aming acid sequence that is at least about 83%, about 90%,, about 93%, about 96%, about §7%,
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about 98%, about 99%% or about 100% homologous or identical to the aming acid sequence having
a NCBI Reference No: NP_932170 (SEQ 1D NO: 725 or a fragment thereof, and/or may optionally
comprise up to one or up o two or up to three conservative amine acid substitutions.  In certain
non-limiting embodiments, the CO3 polypeptide comprises or consists of an amine acid sequence
that is a consecutive portion of SEQ 1D NO: 72, which is at feast 20, or at least 30, or at least 40,
or at feast 50, and up to 164 amine acids in length. Alternatively or additionally, i non-limiting
various embodiments, the CD3E polypeptide comprises or consists of an aminoe acid sequence of
anuno acids 1 to 164, 1 to 34, 5010 1090, 32 to 164, 100 t0 150, or 150 t0 164 of SEQ ID NO: 72,
In certain embodiments, the inmtraceliular signaling domain of the CAR comyprises a CD3{
polvpeptide comprising or consisting of amino acids 52 1o 164 of SEQ ID NO: 72. SEQ [ NO:

72 18 provided below:

I MRWEALPFTAX ILCAQLEPITE AOZFGLLOPK LOTYLLDGILE IYGEVILTALY LEWVHESRIAD

ERYDVLLEERE GRRPEMGORS URREY CLGE LEMA

ATH OTYDALHMGA LOUR 0 NG VR

In certain embodiments, the intracellular signaling domain of fhe CAR comprises a
modified CD3{ polypeptide. In certain embodiments, the modified CD3E polypeptide comprises
one, two, or three ITAMS. In certain emmbodiments, the moditied CD3E polypeptide comprises a
native ITAME. In cerfain embodiments, the native ITAM1 comprises or consists of the amino
acid sequence set forth in SEQ ID NO: 74,
ONGLYNELNLGRREEYDVIDKR {SED ID NO: 74)

An exemplary nucleic acid sequence encoding the amino acid sequence of SEQ D NO:

: 75, which s provided below,

GTRACGATETTYT

In certain embodiments, the modified CID3L polvpeptide comprises an [TAMI1 variang
comprising one or morg logs-of-function mutations. In certain embodiments, the FTAMI variant
comprises or consists of two loss-of-function mutations. In certain embodiments, each of the one
or more {e.g., two) loss of funcltion mutations comprises a mulation of a tyrosine residue in
IFTAML. In certain embodiments, the FTAM I variant consists of two loss-of-function mutations,
In certain embodiments, the ITTAMI variant comprises or consists of the amino acid seqguence set
forth in SEQ 1D NO: 76, which is provided below,

CMULYHELRLGRR

SLLER {SEG ID NG: V8]

An exemplary nucieic acid sequence encoding the amine acid sequence of SEQ 1D NO:
76 s set forth in SEQ 1D NO: 77, which s pmvided below.

N
CEAALA
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In certain ambodiments, the modified CD3E polypeptide comprises & native ITAM2, In
certain embodiments, the native TTAMZ comprises or consists of the amine acid sequence set forth
in SEQ 1D NQO: 78, which is provided below.

EEOLHELEQRM

HAYSULGME

LA

Aun exemplary nucleic acid sequence encoding the amine acid sequence of SEQ 1D NO:
78 is set forth in SEQ D NQ: 79, which is provided below,

AOATE

{5 1D

In certain embodiments, the modified CD3 polypeptide comprises an ITAM?2 variant, In

ig certain embodiments, the ITAMZ2 variant comprises of consists of one or more loss-of-function
mutations.  In certain embodiments, the ITAM2 variant comprises or consists of two loss-of-
function mutations. I certain embodiments, sach of the me or more {e.g., two) the loss of
function mutations comprises a mutation of a tyvosine residue m ITAM2. In certain erabodiments,

the ITAMI variant consists of two loss-of-function mutations. In certain embodiments, the

15 ITAMZ vartant comprises or consists of the amino actd sequence set forth in SEQ 11 NO: 89,
which is provided below.
CECLENELGH HETSME 8501
An exemplary nucleic acid sequence encoding the amine acid sequence of SEQ 1D NO:
80 is set torth tn SEQ 1D NO: 81, which is provided below,
20 TITCAGTG {SEG Yo

I certain embodiments, the modified CD3L polypeptide comprises a native TFAM3. In
certain embodimests, the native ITAM3 comprises or consists of the aminoe acid sequence set forth

in SEQ D NO: 82, which 1s provided below.

25 HEGEL Yo

PYDRYIHME {SEC ID MNG: 32

An exemplary nucleic acid sequence encoding the aming acid sequence of SEQ 1D NO:
82 is set forth in SEQ 112 NQ: 83, which is provided below.

TBCOASSOIC A ASNCACACT TAISAD OO CAaCA”

tad
jad

Ia certain enabodiments, the modified CD3E polypeptide comprises an ITAMS3 variant. in
certain embodiments, the I'TAMS3 variant compriscs or consists of two loss-of-function mmitations.
In certain embodiments, each of the one or more (e.g., two) the loss of function mutations
comprises a mutation of a tyrosine residue in TTAM3 . In certain embodinients, the FTAMS3 variant

comprises or consists of two loss-of~function mutations, 1n certain embodiments, the ITAM3

b
th

variant comprises or consists of the amino acid sequence set forth 1w SEQ 1D NO: 84, which is

provided below.
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WWLHMG {3EQ ID NG: 84

An exemplary nucleic acid sequence encoding the amino acid sequence of SEQ 1D NO: 84 i35 set
forth in SEQ 1D NO: 85, which is provided below.

SRTIE

Various modificd C3{ polypeptides and CAKS comprising modificd CD30 polypeptides
are disclosed in international Patent Application Publication No. WQO2019/133669, which is
incorporated by reference hereby in Hs entivety,

In certain embodiments, the mtracellular signaling domain of the CAR comprises a
modificd CD3E polypeptide comprising a native ITAMI, an ITAMZ2 variant comprising or
consisting of one or more (.2, two) loss-of-function mutations, and an ITAM3 variant
compwising or consisting of one or more (e.g.. two} loss-of-Tanction mutations.  In certain
ersbodiments, the intraceflular signaling domain of the CAR comprises a modified CD3Z
polvpeptide comprising a native 1TTAMI, an ITAM2 variant consisting of two loss-of-function
mutations, and an ITAM3 varant consisting of two loss-of-function mutations.  In certain
embodiments, the mtracellular signading domain of the CAR comprises a modified CD3L
poiypeptide comprising a native ITAM 1 consisting of the ansino acid sequence set forth in SEQ
D NG: 74, an ITAM2 variant consisting of the amino acid seqguence set forth wm SEQ ID NO: 78,
and an TTAM3 variant consisting of the amino acid sequence set forth in SEQ 1D NO: 84, in

certain embodiments, the CAR is designated as “1 XX, In certain embodiments, the modified

CD3AS polypeptide comprises or consists of the amino acid sequence set forth i SEQ D NO: 86,
SEQ 1D NO: 86 is prmldcd below:

15

I certain embodiments, the mtracelldar signaling domain of the CAR comprises a
moditied CD3L polvpeptide comprising or c(msi_sting of an amine acid sequence that is at least
about 80%, at least about 83%, at least about 90%;, at least about §3%,, at least about S6%, at least
about 97%, at least about 98%;, or at least about 99%%, at least about 10425 dentical to SEQ D
NO: 86 or a fragment thereof, and/or may optionafly comprise up to one or up o two or up lo
three conservative amino acid substitutions.

An exemplary nucleic acid sequence encoding the amine acid sequence of SEQ 1D NO:

86 is set forth in SEQ 1D NO: B7, which is provided below.

SGCT CAGRATCADTTCTATES

~ e o
RO

SATITTT
A T1°F
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OTTOEACGS

CACCAAG

SEOID MO BTHY
[SEQ 18 MO BY3

COTTCRCATE
Iy certain non-liniting embodiments, the intracellular signaling domain of the CAR forther
comprises at least a co-stinulatory signaling region.  In certain embodiments, the co-stimulatory
5 signabing region comprises at least one co-stirnulalory molecute or a fragment thereof, In certain
embodiments, the co-stimulatory signaling region comprises an intracellular domain of at least

one co-stimulatory moelecule or a fragment thercofl
As used herein, a “co-stimulatory meolecule™ refers to a cell surface molecule other than
anfigen receptor or its Hgand that can provide an efficient response of lvmphocyies o an antigen.
10 In certain embodiments, a co-stimulatory molecule can provide optimal lymphocyte activation
Non-limiting examples of co-stimulatory molecules include CD2R, 4-1BB, OX40, HOS, DAP-
10, CD27. CDB40, NKGD2, UD2, FN14, HVEM, LFBR, CD28H, TNFR1, TNFR2, BAFF-R,
BOCMA, TACL TROY, RANK, CD40, CD27, CDH30, EDAR, XEDAR, GITR, DR6, and NGFR,
and combinations thereof. The co-stimulatory maolecuie can bind to a co-stitnalatory ligand,
153 which is a protein expressed on cell syrface that upon binding to its receptor produaces a co-
stimulatory response, Le., an intracallulay response that eftfects the stimulation provided when an
antigen-recognizing receptor (e.g., a ¢chimeric antigen recepior {CAR}) binds to its target antigen.
As one exaniple, 3 4-1BB ligand (i.e., 4-1BBL) may bind to 4-1BB for providing an intraceliular
signal that in combination with a CAR signal induces an effector cell function of the CAR™ T cell.
29 In certain embodiments, the indracellular signaling domain of the CAR comprises a co-
stimulatory signaling region that cormprises a CDZE polypeptide, e.g., an mraceilular domain of
CD28& or a fragment thersof. The CD28 polvpeptide can coraprise or have an amino acid sequence
that is at jeast about 8074, at least about 85%, at least about 0%, at least about 85%, at least about

6%, at least about 97%, at lcast sbout 98%%, or at least about 999, at lcast about 100%

[
LA

homologous or wdentical 1o the amino acid sequence set forth in SEQ 1D NQ: 70 or a fragnzent
thersof, and/or may optionally comprise up to one or up to two or up to thres conservative amino
acid substitutions,  In nov-Hmiting certain embodiments, the CD2Z28 polypeptide comprises or
congists of an amino acid sequence that is a consecutive portion of SEQ 11D NO: 70, which is at
least 20, or at feast 30, or at least 40, or at least 30, and up to 220 amino acids in length,
30 Alternatively or additionally, in non-linuting various crmbodiments, the CD28 polypeptide
comprises or consists of an amino acid sequence of angno acids 1 1o 224, 1 to 30, 30 1o 100, 100
fo 150, 114 to 220, 150 1o 200, 180 to 220, or 200 to 220 of SEQ 1D NO: 70. In certain

cmbodiments, the intracellular signating domain of the CAR comyprises a co-stimulatory signaling

""" 50
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region that comprises a CD2E polypeptide comprising or consisting of an anino acid sequance of
anung acids 180 t0 220 of SEQ 1D NO: 70,

i certain cmbodiments, the CD2R polypeptide somprises or consists of as amine acid
sequence that is at least about 80%, at least about 8539, at least about 90%, at least about 93%;, at
least about 26%, at least about 7%, at least about 987, or af least abouat 999, at least about 1007
homologous or identical to the amsino acid sequence set forth in SEQ 1D NG: 71 or a fragment
thersof, and/or may optionally comprise up to one oF up 1o two or up o thres conservative amino
acid substitutions.  In non-limiting certain embodiments, the CD2R polypeptide comprises or
consists of an amino acid sequence that is a consecutive portion of SEQ 1D NO: 71, which is at
least abous 24, or at least about 30, or at least about 40, or at least about 530, and up to 218 amino
acids i length. ANernatively or additionally, in non-limiting various embodiments, the CD28
polvpeptide comprises or consisis of an amino acid sequence of amine acids 1 0 218, 1 to 50, 30
to 100, 100 to 150, 150 o 218, 178 to 218, or 200 to 218 of SEQ 1D NO: 71, in certamn
cmbodiments, the co-stimulatory signaling region of a presently disclosed CAR comprises a CD28
polypeptide that comprises or consists of the amine acids 178 to 218 of SEGQ ID NO: 71,

In certain embodiments, the intracellular signaling domain of the CAR comprises a co-
stimulatory signaling region that comprises a 4-1BB polyvpeptide, ¢.g., an intraceliular domain of
4-1BB or a fragment thereof. The 4-1BB polvpeptide can comprise or consists of an amino acid
sequence that is at least about 80%, at least about 5%, at least about 90%, at least about 83%, at
least about BE%, at least about 97%, at least about BE%,, or at least abouot 999, at least about 100%,
homologous or identical to the amino acid sequence having a NCBI Ref’ Noo NP_001332 (SEQ
HO INO: 73) or s fragment thereod, and/or may optionally comprise up to one or up to two or up to
three conservative amino acid substitwiions. In non-limiting certain embodiments, the 4-188
polvpeptide coraprises or consists of an aming acul sequence that 18 a consecutive portion of SEQ
ID NO: 73, which is al feast 20, or at least 30, or at least 40, or at least 30, or at leasi 100, or at
least 150, or at least 150, and up to 255 amino acids in length. Altemnatively or additionally. in
non-limiting various embodiments, the 4-1BB polypeptide comprises or consists of an amino acid
sequence of amino acids 1 to 235, 1 to 5304, 50 to 104, 1080 to 1540, 150 10 200, or 200 to 255 of SEQ
D NO: 73. In certain embodiments, the intraceliular signaling domain of the CAR comprises a
co-stimulatory sighaling region that comprises a 4-1BB polypeptide comprising or consisting of

an aming acid sequence of aminoe acids 214 10 255 of SEQ ID NO: 73, SEQ 1D NO: 73 18 provided

below.
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stimulatory signaling region that comprises intraceliular domains of two or more co-stinudatory
molecules or portions thereof, e.g., an iniracellular domain of CD28 or a fragment thereof and an
intracellular domain of 4-1BB or a fragment thereof, or an intracellular domain of CBR28 or a
fragment thergot and an intraceltular domain of QX440 or a tragment thereof.

Ia certain enibodinments, a presently disclosed CAR further comprises an inducibic
promoter, for expressing nucleic acid sequences in human cells. Promoters for use in expressing
CAR genes can be a constitutive promaoter, such as ubigaitin C {UbiC) promoter.

3.3.3. TCR like Fusion Molecules

In certain embodiments, the antigen-recognizing receptor is a TCR Like fusion molecule.
Non-limiting examples of TOR fusion molecules include HL A-Independent TCR-based Chimeric
Antigen Receptor (alse known as “HIT-CAR™, e¢.g., those disclosed in International Patent
Application No, PCT/USTS017525, which is incorporated by reference i its entivety), and T cell
receptor fusion construets (TRuCs) {e.g., those disclosed in Bacuerle ot al,, “Syathetic TRuC
receptors engaging the complete T cell receptor for potent anti-tunor response,” Natwe
Communications volume 10, Article number: 2087 (2019), which is incorporated by reference in
its entirety}.

In certain erabodiments, the TCR like fusion melecule comprises an antigen binding chain
that comprises an extracellular angigen-hinding domain and a constant desnain, wherein the TCR
like fusion molecule binds to an antigen in an HLA-independent manner. o certain embodiments,
the constant dormain comprises & 'T cell receplor constant region selected from the group consisting
of a native or modified TRAC peptide, a native or modificd TRBC peptide, a native or modified
TRDC peptide, a native or modified TRGC peptide and ayy variants or functional fragments
thereot. in certain embodiments, the constant domain comprises a native or modified TRAC
peptide. In certain embodiments, the constant domain comyprises a native or modified TRBC
pepitde.  In certain embodunents, the constant domain s capable of forming a homoduner or a
heterodimer with another constant domain. In certain embodiments, the antigen binding chais is
capable of associating with a CD3{ polypeptide. In ceriain embodiments, the antigen binding
chain, upon binding to an antigen, is capable of activating the CD3¢ polypeptide associated fo the
antigen binding chain. In certain embodiments, the activation of the CD3L polypeptide s capable
of activating an imnunoresponsive ceil. In certain embodiments, the TUR like fusion molecule
is capable of ntegrating with a CD3 complex and providing HLA-independent antigen

recognifion. In certain embodiments, the TCR like fusion molecule replaces an endogenous TCR
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in a COY3/TCR complex. Tn certain ernbodiments, the extraceliadar antigen-binding domain of the
TCR like fusion molecule is capable of dimerizing with another extracellular antigen-binding
domin. In certain embediments, the extracellular antigen-binding domain of the TCR ke fusion
muolecule comprises a ligand for a cell-surface receptor, a recepior for a cell surtace ligand, an
antigen binding portion of an antibody or a fragment thereof or an antigen binding portion of a
TCR. In certain embodiments, the extraceilular antigen-binding domain of the TCR fike fusion
meolacule comprises one or fwo immunoglobulin variable region{s). In certain embodiments, the
extracelhdar antigen-binding domain of the TCR like fusion molecule comprises & heavy chain
variable region (Vi) of an antibody, In certain embodiments, the extracellular antigen-binding
donzain of the TCR like fusion molecule comprises a light chain variable region (Vi) of an
antibody. In certain embodiments, the extracellular antigen-binding domain of the TCR like fusion
molecule is capable of dimerizing with another extracellular antigen-binding domain. In certain
gmbodiments, the extracellular antigen-binding domain of the TOR fke fusion modecuie
comprises a Vu of an antibody, wherein the Vi is capable of dimeriziag with another extraceliylar
antigen-binding domain comprising a Vi of the antibody and form a fragment variable (Fv} In
certain embodiments, the extracellular antigen-hinding domain of the TCR like fusion molecule
comprises a Vi of an antibody, wherein the Vu s capable of dimerizing with another extracellular
antigen-binding domain comprising a Vi of the antibody and form a fragment variable (IFv).

54, Celly

The presently disclosed subject matter provides cells comprising a presently disclosed
uPAR-targeted antigen-recognizing receplor (e.g., one disclosed in Section 4.3} In cortain
embodiments, the cell is selected from the group consisting of cells of tvmphoid lineage and cells
of myeloid lineage. In certain embodiments, the cell is an imnwnoresponsive cell. In certain
erabodinents, the inunuroresponsive cell is 2 cell of lymphoid lineage.

In certain embodiments, the cell is a cell of the lvmphoid lineage. Cells of the Iymphoid
lineage can provide production of antibodies, regulation of cellular immune system, detection of
foreipgn agents in the blood, detection of cells foreign to the host, and the like. Non-limiting
examples of cells of the bymphoid fingage include T cells, Natural Killer (NK) cells, B cells,
dendritic cells, stem cells from which lymphoid cells may be differentiated.  Tn certain
embodiments, the stem cell is a pluripotent stem cell {e.g., embryonic stem celly.

I certain embodiments, the celi is a T cell. T cells can be lvmphocytes that mature in the
thymuos and are chiefly responsible for cell-mediated tmmunity. T cells are involved i the
adaptive inomune system. The T cells of the presently disclosed subject matter can be any tvpe of

T cells, including, but not imited to, helper T cells, oytotoxic T cells, memory T colls {inghuding

1
L

CA 03221368 2023-12-4



LA

10

20

tad
jasd

WO 2022/261403 PCT/US2022/032954

central memory T cells, stemecelb-like memory T cells (or storm-like memory T cells), and two
types of effector memory T cells: e.g., TEM cells and TEMRA cells, Regulatory T cells (also
knows as suppressor T cells), tumor-infiltrating lymphoceyte (TIL), Natural killer T cells, Mucosal
associated invariant T cells, and v& T cells, Cytotoxic T cells (UTL or killer T cells) are a subset
of T lvmphocvies capable of inducing the death of infected somatic or fumor celis. A patient’s
own T cells may be genetically modified to target specific antigens through the introduction of an
antigen-recognizing receptor, e.g., a CAR. In certain embodiments, the immunoresponsive cell is
aTeell. The T eell can be a CD47 T cell or a CD8Y T cell. In certain embodiments, the T cellis
a CDdY T cell. In certain esnbodiments, the F cell is a CD® T cell.

s certain embodiments, the cell is a NK cell. Natural killer (NK) celis can be Iymiphocytes
that are part of cell-mediated immunity and act during the innaie immune response. NK celis do
not require prior activation in order fo perform their cytotoxic effect on target cells.

Types of human lymphocytes of the presently disclosed subject matter include, without
limitation, peripheral donor lymphocyies. e.g., those disclosed in Sadslain et al., Nar Rev Cancer
(2003); 3:35-45 (disclosing peripberal donor lymphocyies genetically moditied to express CARs),
in Morgan, RA., et al. 2006 Science 314:126-129 {disclosing peripheral donor ymphocytes
genctically modified to express a full-length tumor aptigen-recognizing T cell receptor complex
comprising the o and § heterodimer), in Panelli et al., JIoonuno! (2000),164:495-504; Panclli of
al., J Immunol (2000);164:4382-4392 {disclosing lyvmphoeyte cultures derived from tumor
infiltrating lymphocytes (TILs)y in tumor biopsies), and in Dupont et al, Cancer Res
{20051,63:3417-5427; Papanicolaou et al., Bload (2003}, 102:2498-2505 {disclosing selectively in
vitro-expanded  antigen-specific peripheral blood leukocytes enyploving  artificial antigen-
prasenting cells (AAPUs) or pulsed dendritic celis}.

The cells (e.g., T cells) can be autologous, non-autofogous (e.g., allogeneic), or derived in
vitro from engineered progenitor or stem. cells.

The cells of the presently disclosed subject matter can be cells of the myeloid lincage.
Non-limiting examples of ceils of the myelold lineage include monocyles, macrophages,
neutrophils, dendritic cells, basophils, neutrophils, cosinophils, megakarvoeytes, mast cedl,
erythrocyte, thrombocyies, and stem cells from which myeloid cells may be differentiated. In
certain entbodiments, the stemy cell is a pluripotent stom eell (e.g., an embryonic stem cell or an
induced pluripotent stem cell),

In certain embodiments, the presently disclosed cells are capable of modulating the tunor
microenvironment. Tuntors have a microenviromwment that is hostile to the host immune response

involving a series of mechanisms by malignant cells to proiect themselves from #mmune
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recognition and elimination.  This “hostile tamor microenvivonment™ comprises a variety of
immune suppressive factors imcluding infiltrating regulatory CD4’ T cells (Tregs), myeloid
derived suppressor celis (MDSCs), tumnor associated macrophages (TAMS), immune suppressive
cytokines including TGF-P, and expression of ligands targeted o immune suppressive receplors
expressed by activated T cells (CTLA-4 and PD-1). These mechanisms of immune suppression
May a role i the maistenance of tolerance and suppressing mapproprisgie IMIMUnRe respoORSes,
however within the tumor microenvironment these mechanisms prevent an effective anti-tumor
imimune respense, Collectively these immune suppressive factors can induce either marked anergy
or apoptosts of adoptively transterred CAR modilied T cells upon encounter with targeted tunor
celis,

I certain embodiments, the cells can be transduyced with the presently disclosed vPAR-
targeted antigen-recognizing receptor such that the cells express the antigen-recognizing receptor.
5.5 Nucleic Acid Compaositions and Vectors

The present discloses subject maiter provides a nucleic acid encoding a presently disclosed
uP AR-targeted antigen-recognizing receptor {e.g., one disclosed in Section 4.3). Further provided
are nucleic acid compositions comprising the nucleic acids disclosed herein.  Also provided are
cells comprising such nucleie acid compositions.

In certain embodiments, the nucleic acid composition further comprises a promoter that is
operably linked to the presently disclosed uPAR-targeted antigen-recognizing receptor.

In certain cmbodiments, the promoter is endogenous or exogenous, In certain
cmbodiments, the exogenaous promoter is selecled from an elongation factor (EF)-1 promoter, a
ceviomegalovirus immediate-earty promoter (CMV) promoter, a simvian virugs 4 early promoter
{8V40) promoter. a phosphoglveerate kinase (PGK) promoter, and a metaliothionetn promoter.
In certain embodiments, the promoter i an inducible promoter.  In certain embodiment, the
inducible promoter 15 selected from a NFAT transcriplional response elemaeant (TRE) promuoter, a
CDES promoter, & CD23 promoter, and an fE-2 promoter.

The compositions and nucleic acid compositions can be administered to subjects or
and‘delivered mto cells by art-known methods or as described herein, Genetic meedification of a
celtfe.g., a T cell or a NK cell} can be accomplished by fransducing a substantially homogencaous
cell composition with a recombinant DNA construct. In certain embodimends, a retroviral vector
{e.g., pamma-retroviral vector or lentiviral vector) is employed for the introduction of the T¥NA
construct into the cell. For example, a polynucieotide encoding an antigen-recognizing receptor

can be cloped into a retroviral vector and expression can be driven from its endogenous promoter,
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from the ratroviral long terminad repeat, or from a promoter specific for a target cell type of
interest. Non-viral vectors may be used as well.

For initial genetic modification of a eell to include a presently disclosed uPAR-targeted
antigen-recegnizing recepior (e.g., a CAR), a retrovival vector can be cmployed for transduction,
however any other suitable viral vector or non-viral delivery system can be used. The anfigen-
recognizing receptor can be constructed in a single, nulticistronic expression cassette, i multiple
expression casseties of a single vector, or in muilliple vectors. Examples of elements that create
polycistronic expression cassetie include, but 15 not limited to, various viral and pon-viral Internal
Ribosome Entry Sites (IRES, e g, FGF-1 IRES, FGF-2 IRES, VEGF IRES, IGF-IT IRES, NF-xB
IRES, RUNXLIRES, p53 IRES, hepatitis A IRES, hepatitis CIRES, pestivirus IRES, aphthovirus
IRES, picornavirus IRES, poliovirus IRES and encephalomyocarditis virus IRES) and cleavabie
linkers (e.g.. 2A peptides | e.g., P2A, T2A, E2A and F2ZA peptides). Combinations of retroviral
vector and an appropriate packaging line are also suitable, where the capsid proteins will be
functional for infecting human cells, Various amphotropic virus-producing cell lines are known,
including, but not limited to, PA12 (Miller e al., (1935) Mol Cell Biol (1985)%3:431-437), PA317
{(Miller., et al., Mol Cell Biol (1986); 6:2895-2902); and CRIP (Danos et al., Proe Natl dcad Sci
LJSA {(198E)R5:6460-6464). Non-mmphotropic particies are suitable too, epg., particles
pseudotyped with VSVG, RD114 or GALV envelope and any other known in the art.

Possible methods of transduction alse include direct co-culture of the cells with producer
cells (Bregnt e al, Blood (1992380:1418-1422), or culturing with viral supernatant alone or
concentrated vector stocks with or without appropriate growth factors and polycations (Xu ef af.,
Exp Hemar {1994); 22:223-230; and Hughes et @l S Clin fnvest (1992); §89:1817)

Other ransducing viral vectors can be used to modify a cell. In certain embodiments, the
chosen vector exhibits high efficiency of wmfection and stable integration and expression {see, e.g.,
Cayouette et al,, Huoman Gene Therapy 8:423-430, 1997 Kido et al., Current Eyve Research
15:833-844, 1996; Bloomer et al., Foumal of Virology 71H6641-6649, 1997; Naldini ot al., Science
272:263-267, 1996; and Mivoshi et al,, Proc, Natl. Acad. Sci, US AL 8410319, 1997}, Other viral
vixctors that can be used include, for exampie, adenoviral, leativiral, and adena-associated vival
vectors, vacemia virus, a bovine papifloma virus, or a herpes virus, such as Epstein-Barr Virus
{also sce, for cxample, the vectors of Miller, Fhonan Gene Thera (1990);15-14; Friedman, Science
244:1275-1281, 1989, Eglitis et al., BioTechnigues (1988),6:608-614; Tolstoshev et al., Cur Opin
Biotechnol (1990); 1:33-61; Sharp, The Lancer (1991 3337:1277-78; Cornetia el al., Nucleic Acid
Rescarch and Molecular Biology 36:311-22, 1987; Anderson, Scieace (19843:226:401-409;
Moen, Blood Cells 17:407-16, 1991: Miller et al., Biotechno! (19891:7:980-00; Le(al La Salle ot
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al., Science (19931,259:988.90; and Johnson, Chesi {1990107:775- 35). Retrovival vectors are
particularly well developed and have been used in ¢linical settings (Rosenberg et al,, N Engl J
Med (19903:;323:3740, 1990 Anderson et al., 1.8, Patent. No. 5,399 346).

Non-viral approaches can also be cmployed for genctic meodification of a cell, For
example, a nucleic acid molecule can be introduced. into a cell by administering the nucleic acid
in the presence of lipofection (Feigner et al., Proc Natl dcad Sci 118 A (1987)84:7413; Ono et
al., Neurosci Leir (1990);17:239; Brigham et al., dm J Med Sci {1989);298:278; Siaubinger et al.,
Methods in Enzvenol (1983);101:512, Wu et al, J Ricl Chem (1988%,263:14621; Wu et al., J Biol
Chem {1989),264:16985), or by micro-injection under surgical conditions {(Wolff et al., Science
{19901:247:1465).  Other non-viral means for gene transfer include transfection in virre using
calctum phosphate, DEAE dextran, electroporation, and protopiast fusion. Liposomes can also be
potentiaily beneficial for delivery of DNA into a cell. Transplantation of normal genes into the
affocted tissues of a subject can also be acconiplished by transferring a normsal nucieic acid into a
cultivatable cell type ex vive (e.g., an autologous or heterologous primary cell or progeny thereot),
after which the cell {or #ts descendants) are injected into a targeted tissue or are injected
systemicatly.  Recombinant receptors can also be derived or obtained using transposases or
targeted nucleases {¢.g. Zine finger nucleases, meganucleases, or TALE nucleases, TRISPR).
Transient expression may be obtained by RNA electroporation.

Any targeted genome editing methods can also be used to deliver a presently disclosed
antigen-recognizing receptor to a cell or a subject, In cerfain embodiments, a CRISPR svstem is
usad to deliver a presently disclosed antigen-recognizing receptor disclosad herein.  In cortain
embodiments, zine-finger nucleases are used to deliver the anfigen-recogmizing receptor.  In
certain embodiments, a TALEN system is used 1o deliver a presently disclosed antigen-
recognRizing veceptor.

Clusterad regularly-interspaced short palindromic repeats (CRISPR) system s a genome
editing tool discovered in prokaryotic cells. When utilized for genome editing, the system includes
Cas9 (a protein able o modiy DNA utilizing crRNA as s guide), CRISPR RNA (crRNA,
contains the RNA used by Cas® to guide it {o the correct section of host DNA aloag with a region
that binds to tracsrRNA (generally in a bairpin loop form) forming an active complex with Cas9),
trans-activating crRNA {tractRNA| binds to crRNA and forms an active complex with Cas®), and
an optional section of DNA repair teraplate (DNA that guides the cellular repair process allowing
insertion of a specific DNA sequence). CRISPR/Cas9 oflen employs a plasmid {o trassfect the
target cells. The crRNA needs to be designed for each application as this is the sequence that Cas9

uses 1o identify and divectly bind to the target DNA in a ccll. The repair tomplate carrving CAR
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expression cassette need also be designed for each application, as it must overlap with the
sequences on either side of the cut and code for the imsention sequence. Multiple ctRNA's and the
tractRINA can be packaged together to form a single-guide RNA {sgRNA). This sgRNA can be
joined logether with the Cas® gene and made into a plasmid in order 1o be transfected into cells,

A zinc-finger nuclease (ZFNY i3 an artificial restriction enzyme, which i3 generated by
combining a zinc finger DNA-binding domain with a DNA-cleavage domwain. A zinc finger
domain can be engineerad to target specific DNA seguences which allows a zine-finger nuclease
o target desired sequences within genomes. The DNA-binding domains ot individual ZFNs
typically contain & plurality of individual zine finger repeats and can each recognize a plarality of
basepairs. The most conunon method to generate new zine-finger domain is to combine smailer
zine-finger "modules” of known specificity., The most common cleavage domain in ZFNs is the
nom-specific cleavage domain from the type lls restriction endonuclease Fokl. Using the
endogenous homoelogous recombination (HR) muachinery and a homologous DNA teraplate
carrying CAR expression cassette, ZFNs can be used to insert the CAR expression cassette into
genome. When the targeted sequence is cleaved by ZFNs, the HR machinery searches for
homology between the damaged chromosome and the homelogons DNA template, and then
copics the sequence of the template between the two broken ends of the chromoesome, whereby
the homologous DNA template is intagrated inio the genomes.

Transcription activator-like effector nucleases (TALEN) are restriction enzymes that can
he engincered to cut specific sequences of DNA. TALEN system operates on almost the same
principle as ZFNs. They are generated by combining a transcription activator-like effectors DNA-
binding domain with a DNA cleavage domain. Transcription activator-like effectors (TALEs) are
composed of 33-34 amino acid repeating motifs with two variable positions that have a strong
recognition for specific sucleotides. By assembling arrays of these TALEs. the TALE DNA-
binding domain can be engineered to bind desired DNA sequence, and thereby guide the nuclease
to cut at specitic locations in genome. cDNA expression for use in polynucleotide therapy methods
can be directed from any suitable promoter (e.g., the human cytomegalovirus (CMV 3, sinvian virus
40 (SVHD), or metaliothionein promoters), and regulated by any approprisgte mamwmalian
regulatory clement or intron (e.g. the elongation factor la enhancer/promoter/intron structure).
For example, if desired, enthancers known to preferentially direct gene expression in specific cell
types can be used to direct the expression of a nucleic acid. The enhancers used can include,
without lnitation, those that are characterized as tissue- or cell-specific enhancers, Alternatively,

if a genomic clone is used as a therapeutic construct, regulation can be mediated by the cognate
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regulatory sequences or, it desived, by regulatory sequences derived from a heterologous source,
including any of the promoters or regulatory elements described above.

Methods for delivering the genome editing agents/systems can vary depending on the
need. In certain embodiments, the components of a selected genome editing method are delivered
as DNA constracts in one or more plasmids. In certain embodiments, the components are delivered
via viral vectors. Common delivery methods include but is not limited to, electroporation,
microinjection, gene gun, impalefection, hydrostatic pressure, contimous infusion, sonication,
magnetofection, adeno-associated viruses, envelope protein pscudotyping of vival vectors,
replication-competent vectors cis and trans-acting clements, herpes stnplex vivus, and chemical
vehicles (e.g., oligonucleotides, lipopiexes, polymersomes, polvplexes, dendrimers, morganic
Nangparticles, and celi-penetrating peptides).

5.6.  Polypeptides

The presently disclosed subject matter provides moetheds for optimizing an ammo acid
sequence or a nucleic acid sequence by producing an alteration in the sequence. Such alferations
may include certain mustations, deletions, insertions, or posi-translationsl modifications. The
presently  disclosed subiect matier further includes anmalogs of any naturslly-occurring
polvpeptides disclosed hercin (inchuding, but not {imited to, uPAR, CDE, CD2&, 4-1BB, and
C3L). Analogs can differ from & maturally-occurring polypeptide disclosed herein by ansino
acid sequence differences, by post-transiational modifications, or by both. Analogs can exhibit at
least about 83%, about 9074, about 91%, about 92%,, about 93%,, about 94%, about 93%,, about
96%, about 97%, abowt 98%, asbout 99% or more homologous or identical to all oy part of a
nataraily-occurring amino, acid sequence of the presently disclosed subject matter. The length of
sequence comparison is at least 5, 10, 15 or 20 amino actd residues, e.g., at least 25, 50, or 75
amine acid residuyes, or more than 100 amine acid residues. Again, i an exemplary approach to
determining the degree of identity, a BLAST program wmay be used, with a probability score

between ¢ and ¢7%

indicating a closely related sequence. Modifications include in vive and in
vitro chemical derivatization of polypeptides, e g., acetylation, carboxylation, phosphorylation, or
glyvcosvlation; such modifications may occur during polypeptide synthesis or processing or
following treatment with isolated modifying enzymes. Analogs can also differ from the naturaliy-
opceurring polypeptides by alterations in prismary sequence. These include genetic vanants, both
natural and indoced (for example, resulting from random mutagenesis by sradiation or exposure
1o ethanemethyisulfate or by site-specific nstagenesis as described i Sambrook, Fritsch and
Mamiatis, Molecuiar Cloning: A Laboratory Manual (2d ed.}, CSH Press, 1985, or Ausubel ot al,,

supra). Also included are cyclized peptides, molecules, and analogs which contain residues other
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than E-amino acids, e.g., D-amino acids or non-naturally occurring or synthetic amino acids, e.g.,
[} or y amino acids.
I addition to full-length polypeptides, the presently disclosed subject matier also provides

33

fragments of any of the polypeptides disclosed herein, As used herein, the term “a fragment”
5 means at least 5, 10, 13, or 15 amino acids. In certain embodiments, a fragment compriscs at {cast
20 contiguous amine acids, at least 30 contiguous aming acids, or al feast 30 contiguous amino
acids, In certzin embodiments, a fragment comprises at least 60 to 80, 100, 200, 300 or more
contiguous antnoe acids. Fragments can be gencrated by methods known to those skilled in the
art or may result from normal protein processing (e.g., removal of aniine acids from the nascent
10 polypepiide that are not required for biological activity or removal of amino acids by allernative

mRNA splicing or alternative protein processing events).

5.7 Formulations and Administration

The presenily disclosed subject matter provides compositions comprising the prosently

disclosed cells.  In cerfain embodiments, the compositions are pharmaceutical compositions

[l
L

further comprising a pharmaceutically acceptable carrier. Compositions compriging the presently
disclosed cells can be conveniently provided as sterile hguid preparations, e.g., isotonic agueous
soluitngns, suspensions, emuidsions, dispersions, or viscous compesitions, which may be buttored
to a selected pH. Liquid preparations are normally easier to prepare than gels, other viseous
compositions, and solid compositions.  Additionally, liquid compositions are somewhat more
20 convenient to administer, especially by injection., Viscous compositions, on the other hand, can
be formulsted within the appropriate viscosity range 1o provide longer contact periods with
specific tissues. Liguid or viscous compositions can comprise carriers, which can be a solvent or
dispersing medium containing, for example, water, saline, phosphate buffered saling, polyol (for
example, glveeral, propvlene glycol, liuid polyethylene glycol, and the like) and suitable

25 wmixtures thercofl
Sterile injectable sohutions can be prepared by incorporating the genetically modified cells
in the reguived amount of the appropriate solvent with various amounts of the other ingredients,
ax dasired. Such compositions may be in admixiure with a saitable carrier, diluent, or excipient

such as sterile water, physiological saline, glucose, dextrose, or the like. The compositions can

tad
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also be lyophilized. The compositions can contain auxibiary substances such as wetting,
dispersing, or emulsitying agents {e.g., methyleellulose), plE bultering agents, gelling or viscosity
enhancing additives, preservatives, flavoring agents, colors, and the like, depending upon the route

of admimstration and the preparation desived. Standard texts, such as “"REMINGTON'S
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PHARMACEUTICAL SCIEMNCE”, 17th edition, 1983, incorporated herein by reference, may be
consulted to prepare suitable preparations, without undue experimentation.

Vartous additives which eshance the stability and sterility of the compositions, including
antimicrobial preservatives, antioxidants, chelating agents, and buffers, can be added. Prevention
of the action of microorganisms can be ensured by various antibacterial and antifungal agents, for
exanmple, parabens, chlorobutanol, phenol, sorbic acid, and the Hke. Prolonged absorption of the
injectable pharmaceutical form can be brought about by the use of agents delaving absorption, for
example, ahaminum monostearate and gelatin, According to the presently disclosed subject
matier, however, any vehicle, diluent, or additive used would have 1o be compatible with the
genetically modified cells.

The composiiions can be isotonic, i.e., they can have the same osmotic pressure as blood
and lacrinsal fluid. The desired isotonicity of the compositions may be accomplished using sodium
chloride, or other pharmaceutically acceptable agents such as dextrose, borie acid, sodium tartrate,
propylene giycol or other inorganic or organic solutes. Sodium chloride can be particularly for
butiers containing sodium ions.

Viscostty of the compositions, if desired, can be matntained at the selected level using a
pharmaceutically acceptable thickening agent.  For cxample, methyicelhilose 1s readily and
economically available and is casy fo work with. Other suitable thickening agents include, for
example, xanthan gum, carboxymethyl cellulose, hydroxypropyl celtulose, carbomer, and the like.
The concentration of the thickener can depend opon the agent selected. The important point s to
yse an amount that will achieve the selecied viscosity, Obviously, the choice of suitable carriers
and other additives will depend on the exact route of administration and the nature of the particular
dosage form, e.g., liquid dosage fornt {e.g., whether the composition is o be formudated into a
solution, a suspeonsion, gel or another liquid form, such as a time release form or hiquid-filled
form}.

Compaositions comprising the presently disclosed cells can be provided systemically or
directly to a subject for treating or aneliorating a disease or disorder, In certain embodiments, the
presently disclosed cells or comipositions comprising thereot are directly injected into an organ of
interest (e.g., an organ affected by a neoplasia).  Alternatively, the presently disclosed cells or
compositions comprising thereof are provided indirectly to the organ of interest, for example, by
administration imto the circulatory systemt {e.g., the tumor vasculature). Expansion and
differentiation agents can be provided prior to, during or aflter administration of the cells or

compaositions to increase production of cells (e.g., T cells or NK cells) in vitro or in vive.
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The presently disclosed cells can be adnunistered in any physiologically acceptable
vehicle, normally intravascularly, although they may also be intreduced inio bone or other
convenient site where the cells may find an approprate site for regeneration and differentiation
{e.g., thymus),

The quantity of cells 0 be administered can vary for the subject being treated, In certain
embadiments, berween about 104 and about 107, between about 107 and about 107, between about
10° and about 107, between about 107 and about 107, or between abowt 141 and about 10% of the
presently disclosed cells are administered to a subhject. More effective cells may be administered
in even smaller nunibers. Usually, at feast about 1 % 107 cells will be administered, eventually

saching about | x 10" or more. Tn certain embodiments, at feast about 1x10°, 3x310°%, 1x10°, about
5x10° about 12107, about 5x107, about 1= 10F, or about 3= 10%* of the presently disclosed cells are
administered to a subject. In cerfain embodiments, about 1x10° of the presently disclosed cells
are adminsstered to a subject. The precise deternunation of what would be considered an effective
dose can be based on factors individual to each subject, including their size, age, sex, weight, and
condition of the particular subject. Bosages can be readily ascertained by those skilled in the art
from this disclosure and the ksowledge in the art.

The presently disclosed cells can comprise a purified popudation of cells. Those skilled in
the art can readily determine the percentage of the presantly disclosed cells in a population using
various well-known methods, such as fluorescence activated cell sorting (FACS). Suitable ranges
of purity in populations comprising the presemtly disclosed snmunoresponsive cells are about 50%,
10 about 353%, about 3% to about 60%;, and about 63% to about 70%. In certain embodiments, the
purity s about 70% to about 75%, about 75% to about 8024, or about 80% to about 83%. In
certain embodiments, the purity is about 83%; to about 90%;, about Q0% 1o about 95%, and about
95% to about 100%,. Dosages can be readily adjusted by those skilled in the art {e.g., a decrense
in purity may require an increase in dosage). The cells can be introduced by injection, catheter,
or the like.

The skilled artisan can readily determine the amount of cells and optional additives,
vihicles, and/or carrier in composttions and to be admuinistered in methods. Typically, any
additives (in addition to the active cell(s) andfor agent(s)) are present in an amount of 0.001 to
50% {weight) solation in phosphate buffered saline, and the active mngredient is present in the
order of microgranss to miiligrams, such as about 0.0041 to about 5 wt 95, about 0.040€1 to about

1wt %%, abool 0.0001 to about 0,03 wi%s or about $.QGT 1o about 20 wi 25, about Q.01 to about 10

wt %o, or about 0.05 to about 3 wit %o, For any composition to be administered to an animal or

CA 03221368 2023-12-4

human, the followings can be determined: toxicity such as by dotermining the lethal dose (LD)
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and L350 in a saitable antimal model e g, rodent such as nouse; the dosage of the compaosition(s),
concentration of components therein and timing of administering the composition(s), which elicit
a suitable response. Such determinations do not require undue experimentation from the
knowledge of the skilied artisan, this disclosure and the documents ciied herein. And, the time for
sequential administrations can be ascertained without undue experimentation,

In certain enibodiments, the composition is a pharmaceutical composition comprising the
presently disclosed cells and a pharmaceutically acceptable carrier,

Administration of the compositions can be autologous or heterologous. For example, cells
can be obtatied from one subject, and admidstered to the same subject or a different, conyatible
subject. Peripheral biood derived cells or their progeny (e.g., i vive, ex vive or in vitre derived)
cann be administered. When administering a presently disclosed composiiion {e.g., a
pharmacentical composition comprising presently disclosed cells), it can be formudated i a unit
dosage injectable form (solution, suspension, enwulsion).

The presently disclosed cells and compositions can be administered by any method known
in the art including, bui not limited to, oral administration, intravenous administration,
subcutancous administration, intranodal administration, intratumoral administration, intrathecal
administration.  infravitreal  admiinistration,  imtrapleural  administration,  Inraosscous
administration, intraperitonesal administration, pleural administration, and direct administration to
the subject.

5.8, Methaods of Treatment

The presently disclosed celis and compositions comprising thercof can be used for treating
or ameliorating a disease or disorder in & subject. I certasn embodiments, the discase or disorder
is associated with uPAR, In certain embodiments, the disease or disorder 18 assoctated with
overexpression of uPAR. In certain emibodiments, the disease or disorder 18 selected from the
group consisting of tumors, senescence-associated pathologies, and tissue decline associated with
aging,  Now-limiting examples of sencscence-associated pathbologies include lung fibrosis,
atherpsclerpsis, Alzheimer's disease, diabetes, osteparthritis, Hver fibrosis, chronde kidney disease,
cardiac fibvosis, and Parkingson’s discase.

In certain embodiments, the method comprises admmistering to a subject in need thereof
the presently disclosed cells or compositions comprising thereof, 1n certain embodiments, the cell
isaTceell, The Teellcanbe a CDA™ T cell or a CTORT T cell. lu certain embediments, the T cell
is a CD47 T cell,
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For treatment, the amount adnunistered is an amount effective in producing the desired
effect. An effective amount can be provided in one or a series of administrations. An effective
amoust can be provided m a bolus or by continuous perfusion.

In certain embodiments, the disease or disorder is a tumor. [n certain embodiments, the

LA

presently disclosed cells and compositions can reduce tumeor burden, reduce the number of tumor
cells, reduce tumor size, andior eradicate the tumor in the subject, andfor increase or iengthen
survival of the subjsct.

Noo-limiting examoples of tumors fnchade breast cancer {including triple nogative broast
cancer), endometrial cancer, ovarian cancer, colon cancer, reclal cancer, lung cancer (e.g., non-
10 small cell fung cancer), stomach cancer, prostate cancer, gastric cancer, renal cancer, pancreatic

cancer, blood cancer, cervical cancer, head and neck cancer, liver cancer {e.g.,
cholangiocarcinoma, hepatocellolar carcinoma, and fibrolmmaellar hepatoceliular carcinoma),
urotherial cancer, melanoma, and brain cancer (including glioblastoma multiforme). In certain
embodiments, the blood cancer is selected from the group consisting of acute tymphoblastic
15 leukemia {ALL), chronic lvmphocyiic leukemia (CLL), acute myveloid leukemia {AML),
myelofibrosis, polveythemia vera, mvelodysplastic svndrome, and erythroleukemia. In certain
crabodinients, the tunior is cancer. In cortain embodimoents, the cancer is a relapsed or refractory
cancer. In certain embodiments, the cancer is resistant to a cancer therapy, e.g., chemotherapy.
Furthermore, the preseotly disclosed subject matter provides methods of increasing
20 production of an immunc-activating cytokine in response to a tumor cell in a subject. In certain
cmbaodiments, the method comprises administering Lo the subject the presently disclosed cells and
compositions. Non-limiting examples of immune-activating cytokine include granulocvte
macrophage colony stimulating factor (GM-CSFY, TFN-o, IFN-B, IFN-y, TNF-q, IL-1, IL-2, 1L~
3,06, 118, HL-7, 3-8, IL-12, TL-18, TL-21, interfevon reguiatory factor 7 (IR¥F7), CCL1, CCL2,
25 CCL3, CCLS, CCL7, CCLB, CCLS, CCLI6, CXCLI, CXCL3, CXCLS, CXCLS, CXCL10, and
combinations thereof.

In certain ermbodirments, the discase or disorder 18 & seaescence-assoclated pathology. in

certain embodiments, the subject exhibits an increased accumulation of sencscent cells compared

1o that observed in a healthy control subject. In certain embodiments, the senescence-associated

tad
jasd

pathology is selected from the group comsisting of lung fibrosis, atherosclerosis, Alzheimer's
discase, diabetes, liver fibrosis, chronic kidney discase, osicoarthritis, cardiac fibrosis, and
Parkinson’s disease. In certain embodiments, the senescent cells exhibit a Senescence-Associated
Secretory Phenotype (SASPY. The Sencscence-Associated Secretory Phenotvpe may be induced
by replication, an oncogene (e.g., HRASGIZD, NRAsGIZD NRAsGI2D, elc), radiation,
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chemotherapy, or a drug (e.g., Cdk4/6 inhibitors, MEK inhibitors, chemotherapy drugsete.). None
laniting examples of MEK inhibitors include trametinib, cobimetinib, binimetinib, selumetinib,
PD-325901, TAK-733, CI-1046G (PD 184352), PDO325901, MEK 162, AZDE33G, GRC-0623,
refametinib, pimasertib, ROJORTES5, RO5126766, WX-5334, ML-083, Cin(3-03, G-5373,
PIS416]1, PD31ROSE, PDYR0SY, ROSOGHETH), U126, and SL327. Non-limiting examples of
CDK4/6 inhibitors include palbociclib, ribociclib, and abemaciclib. Non-limiting examples of
chemeotherapy drugs include cisplatin, doxorubicin, cvclophosphaniide, and etoposide.

In certasn embodiments, the presently disclosed methods for treating or ameliorating a
discase or disorder larther comprise admindstering fo the subject a twner specific monocional
antibody, wherein the subject is receiving’has received a senescence-inducing therapy {e.g.,
chemotherapy). In certain embodinents, the tunor specific monoclonal antibody is administerad
subsequent to the administration of the cells or compositions comprising thereof. Non-limiting
gxamyples of specific senescence-inducing therapies include doxorubicin, lonizing radiation
therapy, combination therapy with MEK inhibitors and CDK4/6 inhibitors, combination therapy
with CDC7 inhibitors and mTOR inhibitors, and the like. Examples of CDK4/6 inhibitors include
palbociclib, ribociclib, and abemaciclib. Non-limiting examples of MEK inkibitors inclade
trametinib, cobimetinib, bivtmetingb, sclumetinib, PD-325901, TAK-733, Ci-1040 (PD184332),
PDO325901, MEK 162, AZDS330, GDC-9623, refametinib, pimasertib, RGA9RTH55, RO5126766,
WX-554, HE-085, CIn(Q-03, G-573, PD184161, PD31EOEE, PHOB0SY, ROSOHETE0, UN126, and
SE327. Non-limiting examples of mTOR inhibitors include rapamycin, sortraling, strolimus,
everolimus, temsirelimus, ridatorolimus, and deforolinmus, Examples of CDC7 inhibitors include
TAK-931, PHA-767491, XL413, tH-pyrrolo]2,3-blpyvridines,  2,3-dihydrothienof3,2-
dlpyrimidin-4{ 1} )-ones, furanone derivatives, trisubstituted thiazoles, pyrrolopyridinones, and
the like.

In certain embodiments, the tumor specific monoclonal antibody is  administered
subsequent to the administration of the cells or compositions comprising thereof.

In certain embodiments, the subject is human,

la certamy embodiments, the presently disclosed methods for treating or amcliorating a
disease or disorder further comprise administering to the subject a cancer therapy. In certain
embodiments, the cancer therapy is selected fromt the group consisting of chemotherapy, radiation
therapy, inununotherapy, monocional anttbodies, anti-cancer nucleic acids or proteins, anti-cancar
viruses of microorganisis, and any combinations thercof,

In certain embodiments, the presently disclosed methods for treating or ameliorating a

dispase or disorder forther conywise administering to the subhject a covtoking. In certain
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embodiments, the evtokine is administered prior to, during, or subsequent to the administration of
the cells or compositions comprising thereof, In certain embodiments, the cytokine is selected
from the group consisting of tnterforon a, interferon 3, interferon y, complersent CSa, TL-2, TNF-
o, CD4OL, 1012 1L-23, 1R15) TL17, CCL1, CCL11, CCL12, CCL13, CCLI4-1, CCL14-2,
CCL14-3, CCLI5-1, CCL15-2, CCLi6, CCLI7, CCLIE, CCL1Y, CCL1S, CCL2, CCL24,
CCL21, CCL22, CCL23-1, CCL23-2, CCL24, CCL23-1, CCL25-2, CCL26, CCL27T, CUL2S,
CCL3, CCLALL, CCL4, CCLALL, CCLS, CCL6, CCL7, CCLS, CCLY, CCRI10, CCRZ, CCRS,
CCRoO, CCR7, CCRR, CCRLY, CCREZ, OX3CLY, CXACR, CXCLI, CXCLID, CXCL1L,
CXCL12, CXCR13, CXCLi4, CXCLLS, CXCL16, CXCL2, CXCLS, CXCL4, CXCLS, CXCLs,
CXCL7, CXCLE, UXCLY, UXCLS, CXUR], CXCR2, CXCRA, CXCRS, UXCRe, CXCRT and
XCL2.

In certain embodiments, the chemotherapy comprises administering to the subject a
chemotherapeutic agent.  Non-limiting examples of chomotherapeutic agents include nitrogen
mustards, cthylenwnine derivatives, adkyl sulfonates, sitrosourcas, gemgeiiabine, triazenes, folic
acid analogs, anthracyclines, taxanes, COX-2 inhibitors, pyrindding analogs, purine analogs,
antibiotics, enzyme inhibitors, epipodophvilotexing, platimnn coordination complexes, vinca
atkaloids, substituled vreas, methyl hydrazine derivatives, adrenocoriical suppressants, hormone
antagonists, endostating, taxols, camptothecins, SN-38, doxorubicin, doxorubicin analogs,
antimetabolites, alkylating agents, antinvitotics, anti-angiogenic agents, tyrosine kinase inhibitors,
mTOR inhibitors, heat shock protein (HSPS0) inhibitors, proteosome inhibitors, HBAC
inhibitors, pro-apoptotic agends, methotrexate and CPT-1 1.

In certain embodiments, the discase or disorder 13 lung fibrosis, and the method farther
comprises sequentially, separately, or sinultancousty administering to the subject at least one
therapy selected from the group consisting of pirfenidone, nintedanib, oxygen therapy,
corticosteroids (¢.g., predoisone), mycophenolate mofetitmycophenolic acid, and azathioprine.

In certain embodiments, the disease or disorder is atherosclerosis, and the method further
comprises scquentially, separately, or simultancously adovimsiering to the subject at feast ong
therapy selected from the group consisting of statins €e.g., Atorvastatin, Fluvastatin, Lovastatin,
Pitavastatin, Pravastatin, Rosuvastatin  calcium, Sinyvastatin), fibrates (e.g., Gemfibrozil,
Fenofibsate), niacin, czetimibe, bile acid seguestrants (e.g., cholestyraming, colestipol,
colesevelam), proprotein converfase subiilisin kexin type 9 (PCSK9) inhibitors, anti-platelet
medications {e.g., aspirin, Clopidogrel, Ticagrelor, warfarin, prasugral), beta blockers,

Anglotensin-converting enzyme { ACE) inhibitors, calctum channei blockers, and diuretics.
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In certain embodiments, the disease or disorder s Alzheimer's disease, and the method
further comprises sequentially, separately, or simultancously adminisiering to the subject at feast
one therapy sclested from the group consisting of doncpezil, galantamine, memanting,
rivastigmine, memanting extended-release and doneperil (Namzaric), aducanumab, solanezumalb,
insulin, verubecestat, AADvacl, CSP-1103, and intepirdine.

Tn certain embodiments, the disease or disovrder is diabetes, and the method further
comprises sequentially, separately, or simultansousiy administering to the subject at least one
therapy selected tfrom the group consisting of insulin, metformin, avyylin analogs, glucagon,
sulfonylureas (e.g., glimepiride, glipizide, glyburide, chlorpropamide, tolazanide, tolbutamide),
meglitinides (e.g., nateglinide, repaglinide), thizzolidinediones {e.g., pioglitazone, rosiglitazone),
alpha-ghicosidase inhibitors (e.g., scarbose, miglitol), dipeptidy] peptidase (BPP-4) inhibitors
{e.g., glogliptin, linagliptin, sitagliptin, saxagliptin), sodium-glucose co-transporter 2 (SGLT?2)
inhibitors (e.g., canagliflozin, dapaglifiozin, cmpagliflozin, ertughitlozin), and incretin nymetics
{e.g., exenatide, liraghutide, dulaglutide, lixisenatide, semaglutide).

In certain embodiments, the disease or disorder is osteoarthritis, and the method further
comprises sequentially, separately, or sinugtancousty administering to the suhject at least one
therapy selected from the group consisting of analgesics (e.g., acctaminophen, tramadol,
oxycodone, hydrocodone}, nossteroidal anti-inflammatory drugs (e.g., aspivin, ibuprofen,
npaproxen, celecoxib), cyclooxygenase-2 inhibitors, corticosteroids, and hyvaluronic acid.

In certain embodiments, the discase or disorder is Hver fibrosis, and the method forther
comprises sequentially, separately, or simultancously administering to the subject at least one
therapy selected from the group consisting of ACE inhibitors {c.g., benazepril, Lisinopril,
Ramipril}, a-Tocopherol, interferon-a, PPAR-antagonists, colchicine, corticosteroids, endothelin
inkibitors, interteukin- 1), pentoxifvliine, phosphatidyicholine, S-adenosvl-methionine, and TGF-
131 inhibitors.

In certain embodiments, the disease or disorder s chronic kidney discase, and the method
further comprises sequentially, separately, or simultangousty administering to the subject at least
one therapy selected from the group consisting of ACE inhibitors (e.g., benazepril, Lisinopzil,
Ramipril), statins  (e.g., Atorvastatin, Flovastatin, Lovastatin,  Pitavastatin,  Pravastatin,
Rosuvastatin calcium, Simvastatin), furosemide, erythropeietin, phosphate binders (e.g., calcium
acetate, caleimmn carbonate), colecaleiferol, ergocaleiferol, and cyclophosphaniide.

Farther modification caa be introduced to the uPAR-specific CAR-expressing engineerad
e cells (eug, T eells) to avert or mintraize the risks of inmunological complications {known

as "malignant F-cell transformation™), ¢.g., graft versus-host disease (GvHD), Modification of the

&
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engineered immune cells can include engineering 2 suicide gene wto the uPAR-specitic CAR-
expressing T cells. Suitable suicide genes include, but are not limited 1o, Herpes simplex virus
thymidine kinase (hsv-tk), mnducible Caspase 9 Suicide gene (iCasp-9), and a truncated human
epidermal growth facior receptor {(EGFRY) polypeptide, In certain embodiments, the suicide gene
is an EGFRt polypeptide. The EGFRI polypeptide can enable T cell elimination by administering
anti-EGFR monoclonal antibody (e.g., cetuximab). EGERt can be covalently joined o the (-
terminus of the intracellular domain of the UPAR-specilic CAR. The suicide gene can be included
within the vector comprising nuecleic acids encoding the presently disclosed uPAR-specitic CARs,
The incorporation of a suicide gene into the a presently disclosed uPAR-specific CAR pives an

added level of safety with the ability to elimninate the majority of CAR T cells within a very short

time period. A presently disclosed engineered imimune call {e.g,, a T cell) incorporated with a
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suicide gene can be pre-emptively eliminated at a given Hme point post CAR T cell infusion, or
eradicated at the earliest signs of toxieity.
59 Kiss

The presently disclosed subject matter provides ks for or ameliorating a disease or
disorder in a subject. In certain embodiments, the kit comprises the presently disclosed cells or a
composition comprising thereof, In certain cmbodiments, the kit comprises a sterile comainer;
such containers can be boxes, ampules, bottles, vials, tubes, bags, pouches, blister-packs, or othsr
suitable container torms known in the art. Such containers can be made of plastie, glass, laminated
paper, metal foil, or other materials suitable for holding medicaments. In certain non-laniting
cmbodiments, the kit includes a nucleic acid molecule encoding a presently disclosed wPAR-
fargeted antigen-recognizing receptor {(e.g., a CAR).

If desired, the cells and/or nucleic scid molecules are provided together with instructions
for administering the cells or nucleic acid molecules o a subject haviog or at risk of developing a
disease or disorder. The instructions generally include information about the use of the
compeosition for the freatment andfor prevention of a twoor or neoplasi. Is certain embodiments,
the nstractions include at least one of the following: deseription of the therapeutic agent; dosage
schedule and admissstration for freatment or prevention of a tumor or acoplasm; precautions;
warnings: indications; coanter-indications; over-dosage information; adverse reactions; antmal
pharmacology; clinical studies; and/or references. The instructions may be printed directly on the
container {when present), or as a label applied to the container, or as a separate sheet, pamphlet,

card, or fulder supplied in or with the container.
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510, Exemplary Embodiments
Al. In certain non-Hmiting embodiments, the presently disclosed subject matier provides

an antigen-recognizing  receptor, comprising an  extracellular astiges-binding domain, a

transmembrans domain, and an intracetlular signaling domain, wherein the exiracellular antigen-

LA
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hinding domain specifically binds to aPAR.

AZ. The foregoing antigen-recognizing receptor of Al, wherein the extracellular antigen-
binding domain is a single-chain varizble fragment {sc¥v),

A3, The foregoing antigen-recognizing receptor of A2, wherein the extracellular antigen-
binding dowmain is a hunman scby,

Ad. The foregoing antigen-recognizing receptor of Al, whereis the extracellular antigen-
binding domain is a Fab, which is optionally crosstinked.

A3, The foregoing antigen-recognizing receptor of Al, wherein the extracellular antigen-

binding domain is a F{ab)z.
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A6, The foregoing antigen-recognizing receptor of any one of A2-AS, wherein one or
more of the scFv, Fab and F(ab): are comprised in a fusion protein with a heterologous sequence
to form the extracellular antigen-binding domain,

A7. The forcgeing antigen-rocognizing receptor of any one of AL-AS, whorein the
extracellufar antigen-binding domain comprises a heavy chain variable region comprising: {a) a
CDRI1 comprising the amino acid sequence set forth in SEQ ID NO: 1 or a comservative
modification thereof, a CPDR2 comprising the amino acid sequence set forth in SEQ INDNO: 2 or
a conservative moditication thercot, and a CDR3 comprising the amino acid sequence set forth in
SEQ 113 NO: 3 or a comservative modification thereot; (b) 1 CDRI1 comprising the amino acid
sequence set forth in SEQ 1D NO: 7 or a conservative modification thereof, a CDR2 comprising
the amino acid sequence set forth in SEQ 1D NO: 8 or a conservative modification theveof, and
CDR3 comprising the amine acid sequence set forth in SEQ D NO: 9 or a conservative
modification thereof, (€} a CDRI comprising the anino acid sequence set forth in SEQ D N«
13 or a conservative modification thereof, a COR2 comprising the amine acid sequence set forth
1 SEQ 1D NO: 14 or a conservative modification thercof, and a CIDR3 comprising the amino acid
sequence set forth in SEQ ID NO: 15 or a conservative modification thereof) {d) a CDRY
comprising the amino acid sequence set forth in SEQ ID NO: 19 or a conservative modification
thereot, a CDR2 comprising the amino acid sequence set forth i SEQ 1D NO: 20 or a conservative
modification thereot, aad a CDR3 comprising the amino acid sequence set forth in SEQ 1D NO:
21 or a conservative modification thereof] (g} 8 CDRI comprising the amino acid sequence set

forth in SEQ ID NO: 41 or a conservative modification thereof, a CDR2 comprising the anugo
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acid sequence set forth v SEQ 1D NO: 42 or a conservative modification thereof, and a CDR3
comprising the amino acid sequence set torth in SEQ ID NO: 43 or a conservative modification
thercof: or (f) a CDRI comprising the amine acid sequence set forth in SEQ 1D NO: 49 or a
conservative modification thercof, & CDR2 comprising the amine acid sequence set forth in SEQ
iD N(: 50 or a conservative modification thereof, and a CDR3 comprising the amine acid
sequence set forth in SEQ TD'NO: 51 or a conservative modification thereot,

AR The foregning aniigen-recognizing recepior of any one of AI-A7, wherein the
extracclhdar antigen-binding domain comprises a light chain vaviable region comprising: (8) a
CDRI1 comprising the amine acid sequence set forth in SEQ 1D NO: 4 or a conservative
maodification thereof, a COR2Z comprising the amine acld sequence set forth in SEQ IDNO: S or
a conservative modification thereof, and & CBR3 comprising the amine acld sequence set forth in
SEQ ID NO: 6 or a conservative modification therenf; (b} a CDRI1 comprising the amino acid
sequence set forth tin SEQ 1D NO: 10 or a conservattve modification thereof, a COR2 comprising
the amino acid sequence set forth in SEQ ID NO: 11 or a conservative modification thersof, and
a CDR3 comprising SEQ 1D NO: 12 or a conservative modification thercof, (¢) a8 CDRI
comprising the amino acid sequence set forth in SEQ D NO: 16 or a conservative modification
thercot, a CDR2 comprising the amino acid sequence set forth i SEQ 1D NO: 17 or a conservative
modification thereof, and a COR3 comprising the amino acid sequence sat forth in SEQ 1D NO:
IR or a conservative modification thercof; {d) a CDRI1 comprising the amine acid sequence set
forth in SEQ ID NO: 22 or a conservative modification thereof, a CDR2 comprising SEQ 1D NO:
23 or a conservative moditication thereof, and a CDR3 comprising the amine acid sequence set
forth in SEQ 1 NO: 24 or a conservative modification thereof; (¢} a CDRI comprising the amino
acid sequence set forth in SEQ D NO: 44 or a conservative modification thereof, a CDR2
comprising the amino acid sequence set forth in SEQ 1D NO: 45 or & conservative madification
thereot, and a CDR3 comprising the amino acid sequence set forth in SEQ 1D NG: 46 or a
conservative medification theveof], or (1) a CORI1 comprising the amine acid sequence set forth in
SEQ 1y NO: 32 or a conservative madification thereof, a COR2 comprising the aming acid
sequence set forth i SEQ 1D NG: 33 or a conservative modification thereof, and a CDR3
comprising the amino acid sequence set forth in SEQ ID NO: 534 or a conservative modification
thereof.

A8, The foregoing antigen-recognizing receptor of any one of AI-A¥, wherein the
extracellular antigen-binding domain comprises: (a} a heavy chain variable region comprising a
CDR1 comprising the amino acid sequence set torth in SEQ 1D NO: |, a CDR2 comprising the

amine acid sequence set forth in SEQ 1D NO: 2, and a CDR3 comprising the amino acid sequence
s &
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set forth i SEQ D NQO: 3. and a light chain variable region comprising a CI3R1 comprising the
aning acid sequence set forth in SEQ ID NO: 4, a COR2 comprising the amino acid sequence set
forth in SEQ ID NQO: 5, and a CDR3 comyprising the amine acid sequence set forth in SEQ 1D NO:
6; (b} a heavy chain variable region comprising a COR1Y comgprising the aming acid sequence st
forth in SEQ [D NO: 7, a CDRZ comprising the amino acid sequence set forth in SEQ 1D NQ: B,
and a CDR3 comprising the amino acid sequence set forth in SEQ 1D NO: Q; and a light chain
varizble region comprising a CDRI comprising the amino acid sequence set forth in SEQ 1D NO:
10, & CDR2 comprising the amino acid sequence set forth w SEQ 1D NO: 1, and a CDR3
comprising the andno acid sequence set forth v SEQ ID'NO: 12: (¢} a heavy chain variable regiosn
comprising a CDRT comprising the amino acid sequence set forth in SEQ 1D NQ: 13, a CDR2
comprising the amine acid sequence set fortk in SEQ ID NO: 14 and a COR3 comprising the
amino acid sequence set forth in SEQ 1D NO: 15; and a light chain variable region conyprising a
CRY comprising the aming acid sequence set forth s SEQ 11D NOw 16, a CDR2 comprising the
aming acid sequence set forth i SEQ ID NGO 17, and & CDR3 comprising the amine acid sequence
set forth in SEQ D NO: 18; {d) a heavy chain variable region comprising a CDRI comprising
the amino acid sequence set forth in SEQ 1D NO: 19, a CDR2 comprising the amino acid sequence
set forth in SEQ 1B NO: 20, and a CDR3 comprising the ansino acid sequence set torth in SEQ
I NO: 21; and a Hght chain variable region comprising a CDRI1 comprising the amino acid
sequence set forth m SEQ 1D NO: 22, a CDR2 comprising the amino acid sequence set torth in
SEQ 11 NO: 23, and a CDR3 comprising the amino acid sequence set forth in SEQ 1D NO: 24,
{e} a heavy chain variable region comypwising a CDR1I comprising the amine acid sequence set
forth i SEQ 11 NO: 41, a CDRZ comprising the amine acid sequence set forth w SEQ 1D NO:
42, and a CDR3 comprising the amino acid sequence set forth in SEQ 1D NO: 43; and a Hight
chamn varisble region comprising a DRI comprising the amino acid sequence set forth 1o SEQ
IDNQ: 44, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO: 45, and a CDR3
comprising the amino acid sequence set forth in SEQ ID NG 46; or (£) a heavy chain variable
region comprising a CDRI1 comprising the amino acid sequence set forth in SEQ D NO: 49, a
CIDR2 comprising the amino acid sequence set forth in SEQ 1D NQO: 30, and 3 COR3 comprising
the amino acid sequence set forth m SEQ TD NO: 51 and a light chain variable region comprising
a CORI conywising the amine acid sequence set forth in SEQ 1D NO: 52, a COR2 comprising the
ansino acid sequence set forth in SEQ 1D NO: 33, and a CBR3 camprising the amino acid sequence
set forth i1 SEQ D NO: 34,

A1, The foregoing antigen-recognizing receptor of A9, wherein the extracellular antigen-

hinding domain comprises & heavy chain variable region comprising a CDR1 comprising the
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ansno acid sequence set forth in SEQ ID NO: 7, a CDR2 comprising the amine acid sequence set
forth in SEQ ID NO: 8, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:
9; and a CDRY comprising the amino acid sequence set forth in SEQ ID NO: 10, a CDR2
comprising the amine actd sequence set forth in SEQ ID NO: 11, and a CDR3 comprising the
aming acid sequence set forth in SEQ 1D NO: 12,

All. The foregoing antigen-recognizing receptor of any one of AL-A1G, wherein the
exfracellular astigen-binding domain comprises a heavy chain variable region comprising an
ansno ackd sequence that is at least about 80%, about 81%, about 82%0, about 83%, about 849,
about 83%, about 86%, about 87%, about 88%, about 89%;, about 9%, about 91%, about 92%;,
about 93%, about 94%, about 95%, about 96%, about 97%, ahout 98% or about 9945 homologous
or identical to the amino acid seguence set torth in SEQ [D Ny 25, SEQ 1D NO: 27, SEQ D N
29, SEQ ID NO: 31, SEQ ID NO: 47, or SEQ 1D NO: 33,

AlZ. The foregoing antigen-recognizing recoptor of any one of Al-All, wherem the
extracelivlar antigen-binding domain comprises & heavy chain variable region comprising the
anuno acid sequence set forth in SEQ ID NQO: 235, 3EQ IDNO: 27, SEQ ID NO: 29, SEQ 1D NO:
31, SEQ 1D NO: 47, or SEQ 1D NO: 33,

Al3. The forcgoing antigen-rocognizing roeeptor of any one of AL-AL2, wherein the
extracellstar antigen-binding domain comprises a light chain variable region comprising an anyino
acid sequence that is at least about 80%, about 81%, about 82%, about 83%, sbout 84%, about
8594, about 86%, about 87%, about 88%, about 89%, about 90%, about B1%, abowt 92%, about
939, about 94%%, aboul 93%, aboul 96%, about 97%, about 88% or about 99% homeologous or
identical to the amino acid sequence set forth in SEQ 1D NO: 26, SEQ 1D NO: 28, SEQ 1D NO;
30, SEQ 1D NO: 32, SEQ 1D NO: 48, or SEQ 1D NO: 56,

Ald, The foregoing antigen-recogiizing receptor of any one of A1-Al3, wherein the
extracellular antigen-binding domain comprises a light chain variable region comprising the
o acid sequence sot forth in SEQ 1D NO: 26, SEQ 1D NOG: 28, SEQ D NO: 30, SEQ 1D NO:
32, SEQ ID NO: 48, or SEQ ID NQO: 36.

AlS. The antigen-recognizing receptor of any one of Al-Ald, wherein the extraceliular
antigen-bimding domain comprises: {a) a heavy chain variable region comprising an amino acid
sequence that is at least about 80%, about 819, about 82%, about 83%, about 84%, about 83%,
about 86%;, about 87%%, about 88%;, about 88%, about $0%, about 91%, about 92%, about 93%,
about 94%, about 95%, aboul 96%, aboul 97%,, about 98% or aboul 99% homologous or identical
to the amino acid sequence selected set forth in SEQ 1D NO: 25, SEQ 1D NO: 27, SEQ 1D NO:
29, SEQ ID NO: 31, SEQ 1D NQ: 47, or SEQ 1D NO: 55; and (b) a Light chain variable region
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comprising an smineo scid sequence that is at least about 8095, about 81%6, about 829, about 8324,
about 84%, about 859%, about 86%, about 87%, sbout 88%%, about 89%, about 90%;, about 911,
about 92%, about 93%, about 94%,, about 95%, about 96%5, about 97%, about 98% or about 99%
bomoetogous or identical to the amine acid sequence seot forth in SEQ 1D NO: 26, SEQ) D NQ: 28,
SEQ D NO: 30, SEQ 1D NO: 32, SEQ 1D NO: 48, or SEQ 1D NO: 36,

Al6. The foregoing antigen-recognizing receptor of any one of AY-A1S, wherein the
exiraceliutar antigen-binding domain comprises: (a) a heavy chaln variable region comprising the
ansno acid sequence set forth in SE-Q ID NO: 25, SEQ 1D NO: 27, SEQ 1Dy NG 26, SEQ 1D
NO: 31, SEQ ID NQ: 47, or SEQ 1D NO: 55; and (b) & Hight chain variable region comprising the
ansino acid sequence set forth in SEQ 1D NO: 26, SEQ 1D NQO: 28, SEQ ID NO: 30, SEQ 113 NO:
32, SEQ 1D NOx: 48, or SEQ D NO: 56,

Al7. The foregoing antigen-recognizing receptor of Al6, wherein the extracelinlar
antigen-binding domain compwises: {a) a heavy chain variable region comprising the amino acid
gequence set forth in SEQ 1D NO: 235, and a light chain variable region comprising the amino acid
sequence set torth in SEQ ID NO: 26; (b) a heavy chain variable region comprising the amino
acid sequence set forth in SEQ ) NO: 27, and a light chain variable region comprising the amino
acid sequence set forth in SEQ 1D NO: 28, {¢) a heavy chain variable region comprising the amino
acid sequence set forth in SEQ ID NO: 26, and a light chain variable region comprising the amine
acid sequence set forth in SEQ ID NO: 30; (d) a heavy chain variable region comprising the anuno
acid sequence set forth in SEQ 1D NO: 31, and a Hght chain variable region comprising the amino
acid sequence sct forth in SEQ ID NQ: 32; {g) a heavy chain variable region comprising the amino
acid sequence set forth tn SEQ I NO: 47, and a light chan variable region comprising the amino
acid sequence set forth in SEQ 1D NO: 48; or {f) a heavy chain variable region comprising the
amino acid sequence set forth in SEQ ID NO: 53, and a light chain varable region coraprising the
amino acid sequence set forth in SEQ ID NO: 36.

Al8. The foregoing antigen-recognizing receptor of A7, whercin the extraceliular
antigen-binding domain comprises a heavy chain variable region comypwising the amino acid
sequence set forth in SEQ D NO: 27, and a light chain variable region comprising the amino acid
sequence sot forth in SEQ 1D NO: 28,

Al19, The foregoing antigen-recognizing receptor of any one of AL-Al¥, wherein the
exiraceliuar antigen-binding domain comprises & Hinker betweoen a heavy chain variable region

and a light chain variable region of the exiraceilular antigen-binding domnain,
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AZ20. The foregoing antigen-recognizing receptor of A19, wherein the linker consists of
the amino acid sequence set forth in SEQ 1D NO: 62, SEQ D NO: 63, SEQ 1D NO: 64, SEQ ID
NO: 65, SEQ ID NO: 66, or SEQ ID NO: 67.

A2l The foregoing antigen-recognizing recepior of any one of A1-A20, wherein the
extraccliular antigen-binding domain comprises a signal peptide that is covalently joined to the §°
ternyinus of the extracellular antigen-binding domain.

A22. The antigen-recognizing receplor of any one of A1-A21, wherein the transmembrane
domain comprises a CD8 polyvpeptide, & CD28 polypeptide, & CD3L polypeptide, a CD4
polypeptide, a 4-1BB polypeptide. an OX40 polypeptide, an ICOS polypeptide, a CTLA4
polvpeptide, a PO-1 polypeptide, a LAG-3 polvpeptide, a 2B4 polypeptide, a BTLA polypeptide,
or a combination thercof,

AZ3. The foregoing antigen-recognizing receptor of any one of A1-A22, wherein the
mfraceliular signaling domain comprises a CD3L polvpeptide.

AZ4. The toregoing antigen-recognizing receptor of any one of A1-A23, wherein the
intracelizlar signaling domain further comprises at least one co-stimulatory sigraling region.

A235, The foregoing antigen-recognizing recepior of A24, wherein the at least one co-
stimulatory signaling region comprises a CI28 polvpeptide, a 4-18B polvpeptide, an OX40
polvpeptide, an ICOS polypeptide, a DAP-10 polypeptide, or a combination theraof.

A26. The foregoing antigen-recognizing receptor of any one of A1-A235, wherein the
antigen-recognizing receptor s a chimeric antigen recoptor {CAR), a T-cell Recepior (FCR), or a
T-cell like fusion protein.

AZ27. The foregoing antigen-recognizing receptor of any one of Al-A26, wherem the
antigen-recogrizing receptor is a CAR.

A28, The foregoing antigen-recogiizing receptor of any one of A1-A27, wherein the
antigen-recognizing receptor is recombinantly expressed.

A9, The foregoing antigen-recognizing receptor of any one of A1-A28, wherein the
antigen-recognizing receptor is expressed from a vector.

A3 The foregomng amtigen-recogrizing receptor of A2Y, wherein the vector is a y-
retroviral rector.

B1. In certain non-limiting emboduments, the presently disclosed subject matter provides
a celi comprising the antigen-recognizing receptor of any one of A1-A30.

B2. The foregoing cell of Bi, wherein the celt is transdoced with the antigen-recognizing

recepior.
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B3. The foregoing cell of Bl or B2, whercin the antigen-recognizing receptor is
constifutively expressed on the surtace of the cell.

B4, The foregeing cell of any one of BI-B3, whewein the cell is an immunoresponsive
celi,

B35, The foregoing cell of any one of B1-B4, wherein the cell is a cell of the hvmphoid
lineage or a cell of the myeloid lineage.

B6. The foregoing call of any one of B1-BS, wherein the cell is selected from the group
consisting of a T cell, 8 Natural Killer (NK} cell, and a stem cell from which a lymphoid cell may
be differentiated.

B7. The foregoing cell of any one of B1-B6, wherein the cell is a T cell,

B8, The foregoing cell of B6 or B7, wherein the T cell is a cyiotoxic T lymphocyte (CTL)
or a reguiatory T cell.

B9, The foregoing cell of B6, wherein the stem cell is a pluripotent stera cell.

B10, The foregoing celi of B9, wherein the pluripotent stem cell i3 an embryoid stem cell
or an induced pluripotent stem cell.

C1. In cerfain non-limiting embodisnents, the presently disclosed sohject matier provides
a nucleic acid encoding the antigen-recogrizing receptor of any onc of A1-A30.

D1, In certain non-limiling embodiments, the presently disclosed subject matter provides
a4 vector comprising the nucleic actd of CLL

132, The foregoing vector of D1, wheretn the vector is a y-retrovival vector.

Ei. In certain non-linyting embodiments, the presently disclosed subject matter provides
a host cell expressing the nucleic acid of C1 or the vector of D or D2,

E2. The foregoing host cell of £1, wherein the host cell is a T cell.

F1. In certain non-tmiting embodinents, the presently disclosed subject matter provides
a composition comprising the cell of any one of B1-B1{.

F2. The foregoing composition of F1, which is a pharmaceutical composition further
comprising a pharmaceutically acceptable carrier.

Gl In certain non-himiting embodinments, the presently disclosed subject matter provides
a method of treating or ameliorating a disease or disorder in a subject, comprising adminisiering
to the subject the presently disclosed cell of any one of B1-B10, or the composition of ¢laim F1
or F2.

2. The foregoing method of G, wherein the discase or disorder is selected from the
group cousisting of tumors, senescence-associated pathologies, and tissue decline associated with

aging,
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G3. The foregoing method of G2, wherein the disecase or disorder is a senescence-
associated pathology.

Gd. The foregoing mrethod of G3, wherein the sencscence-assectated pathology is selected
fromt the group comsislting of lung fibrosis, atherosclerosis, Alzhebmer's disease, diabeles,
osteoarthritis, liver fibrosis, chronic kidney disease, cardiac fibrosis, and Parkinson’s disease.

G5, The foregoing method of G 1, wherein the discase or disorder is a tumor.

Go. The foregoing method of G5, wherein the tumor is selecied from the group consisting
of breast cancer, endometrial cancer, ovarian cancer, colon cancer, rectal cancer, lung cancer,
stomach cancer, prostate cancer, gastric cancer, renal cancer, pancreatic cancer, blood cancer,
cervical cancer, head and neck cancer, fiver cancer, urotherial cancer, melanoma, and brain cancer.

(7. The foregoing method of G6, wherain the blood cancer is selacted from the group
consisting of acute lymphoblastic leukenda (ALL), chronic lyvmphocytic leakemia (CLL), acute
myelotd leukemsa (AML), myelofibrosis, polyveythenua vera, myelodysplastic syndrome, and
erythroloukemia.

G8. The foregoing method of any one of claims G5-G7, wherein the tumor is cancer.

H1. In certain non-Himiting embodiments, the presently disclosed subject matier provides
a method of nereasing production of an imnwne-activating oytokine in response to a tumor cell
in a subject, comprising administering to the subject the cell of any one of BI-BIG, or the
compaosition of F1 or F2.

H2. The foregoing method of F1, wherein the immune-activating cytokine is selected
from the group consisting of granulocyle macrophage colony stimulating factor {GM-CSF), IFN-
o, IFN-[L IFN- v, TNF~, 11, 18-2, IE-3, 1L-6, TE-11, -7, 1L-8, 1L-12, IL-15, IL-21, interferon
regulatory factor 7 (IRFT), CCL1, CCLZ, CCL3, CCLS, CCL7, CCLE, CCLI3, CCLI6, CXCLY,
CXCL3, CXCLS, CXCL9, CXCL 19, and combinations thereof.

H3. The foregoing method of any one of GL-H2, wherein the subject is a human,

11, In certain non-limiting embodiments, the presently disclosed subject matter provides
a kit for treating or ameliorating a disease or disorder in a subject, and/or increasing production of
an imnwne-activating cvtokine in response to a tumor cell in a subject, comprising the cell of any
one of B1-B10, the nucleic acid of claim C1, or the compaosition of claim F1 or F2.

12. The foregoing kit of 11, wherein the kit fusther consprises written mstructions for using
the cell or composttion for treating or ameliorating a discase or disorder in a subject, andior

increasing production of an inunune-activating cytokine in response to & twmor call in a subject.
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J1. In certain non-limiting crobodiments, the presently disclosed subject matter provides
a methad for producing a uPAR-targeted antigen-recognizing receptor of any one of A1-A30,
comprising introducing into the cell a nucleic acid that encodes the antigen-recognizing receptor.

6. EXAMPLES

The following examples are put forth s0 as to provide those of ordinary skill in the art with
a complete disclosure and description of how to make and use the cells and compositions
compising thereof, and methods of the presently disclosed subject matter, and are not inlended io
Iimit the scope of what the inventors regard as their presently disclosed subject madter. 1t is
understood that vartous other embodiments may be practiced, given the general description
provided above.
Example I — Generation of anti-uPAR scFvs

A recombinant vPAR from R&D (utpsdfvownw mdsvsions comdpmdusisrecombinant

283

hapan-ugar-protein RO7-uk) was used o genersted the sebFvs disclosed herewith. This

recomnbinant uPAR s a human yPAR protein (Leu23-Arg303) with a Cerminal 6-his tag, Six
clones 8B1, 11E10, 17C9, 19137, 6CE, and 14C3 were produced.
Example 2 — In Vitro Study of CAR T Celis

The expression fevels of LNGFR and four presently disclosed uPAR-targeting CARs in
human RID114 cells expressing H.19-H 282 and the four CARs were measured. The four CARs
were 4 CAR comprising 1LIELD scFv, a tfransmembrane domain comprising g {UD28 polypeptide,
an intracelinfar domain comprising a CD3C polypeptide and a co-stimulatory signaling region
comprising a CD28 polypeplide (designated as “11E10 CARY), & CAR comprising 17C9 scFv, a
fransmembrane domain comprising & CDZY polypeptide, an indracelluiar domain comprising a
CD3L polvpeptide and a co-stimalatory signaling region comprising & CD28 polvpeptide
{designatad as “17C9 CAR™), a CAR comprising 8B1 scFv, a transmembrane domaio comprising
a CD28 polypeptide, an intracellular domain comprising a CD3E polypeptide and a co-stimulatory
signaling region comprising a CD28 polypeptide {designated as “8B1 CAR™), or a CAR
comprising 19037 scPv, a ransmentbrane domain comprising a CD2E polypeptide, an intraceliular
domain conmprising a CD3 polypeptide and a co-stimulatory sigraling region corprising a CD28
polypeptide {designated as “19D7 CAR”). The expression levels were compared with un-
transduced RD114 cells. H.19-H.282 was used as a positive confrol.  Flow cytometry was
emyployed to measure the expression levels. Two independent experiments were conducted. The
results are shown in Figure 1. As shows in Figure 1, all the four lested uPAR-targeting CARs

were expressed on the human RD1 14 cells.
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Furthermore, the expression levels of LNGER in human T cells that express H.19-H.28z,
{IE10 CAR, 17C9 CAR, 8B1 CAR, or 19D7 CAR were measured and compared to un-transduced
buman T cells. Two independent experiments were conducted. The results are shown in Figure 2.
As shown in Figure 2, all the four tested uP AR-targeting CARs were expressed on the human T
cells.

Next, the cytotoxic activity of HEL0 CAR, 17C9 CAR, 8B{ CAR, and 19D7 CAR were
measuyred. NALM&-homan uPAR and NALMG6 wild-type cells were transduced with M. 19-H.28z2,
TIEIO CAR, 1709 CAR, 8B CAR, or 19D7 CAR. ThelSh bhio-luminescence assay was
enyployed to detect and measure the frefly laciferase (FFLY signals in FUL-expressing NALMS
wild-type or NALMGO cells that overexpressed human uPAR as target cells. Two independent
experiments were performed in fechnical tripticates. The results ars showsn in Figore 3A {for
NALM6-human uPAR cells) and Figure 3B (for NALMG wild-type cells). As shows in Figures
3A and 3B, 11EI0 CAR, 1709 CAR, and 19137 CAR showed increased cytotoxicity in NALME

overexpressing human uPAR versus in NALMSG wildeype,

Embodiments of the presently disclosed suhject matter

From the foregoing description, it will be apparent that variations and modifications may
be mada to the presently disclosed subject matiar to adopt it 1o varlous usages and conditions,
Such embodiments are also within the scope of the following clatms.

The recitation of a Hsting of elements in any definition of a variable heremn includes
definilions of that variable as any single element or combination (or sub-combinaiion} of listed
clements. The recitation of an embodiment herein inchudes that embodiment as any single
embodiment or in combination with any other embodiments or portions thersof.

All patents and publications mentioned in this specification are herein tncorporated by
reference to the same extent as i sach independent patent and publication was specifically and

ingividually indicated to be incorporated by refercace.
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WHAT IS CLAIMED 18:

CA 03221368 2023-12-4

i. An anfigen-recognizing receptor, comprising an extracellular antigen-binding domian,
a transmembrang domain, and an tsdracellular signaling domain, wherein the extracellular antigen-

binding domain specitically binds to uPAR,

2, The antigen-recognizing receptor of claim 1, wherein the extracellular antigen-binding

dorpain is a single-chain variable fragment (scFv)

3. The antigen-recognizing receptor of ¢laim 2, wherein the extracallular antigen-binding

domain is a human scFv.

4, The antigen-recognizing receptor of claim 1, wherein the extracelhslar antigen-binding

domain is a Fab, whicly is optionally crossiinked,

5. The antigen-recogmizing receptor of claim 1, wherein the extracellular antigen-binding

domain s a Flab)z.

6. The antigen-recogrizing recepior of any one of claims 2-3, wherein one or more of the
scFy, Fab and Fabi: are comprised in a fusion protemn with a heterologous sequence to form the

exiracelbutar antigen-binding domany,

7. The antigen-recognizing receptor of any one of claims -6, wherein the extraceliular

antigen-hinding domain comprises a heavy chain variable region comprising:

(a8} a CDR1 comprising the amino acid sequence set forth wm SEQ D NO: { ora
conservative mrodification thereof, & CDR2 comprising the amino acid seguence set forth in SEQ
D NO: 2 or a conservative modification thercof, and a CDR3 comprising the amino acid sequence
set forth i SEQ ID NO: 3 or a conservative moditication thereof]

(b3 & CDR1 comprising the amino acid sequence set forth in SEQ ID NO: 7 or a
conservative modification thereof, a CIOR2 comprising the amine acid sequence set forth in SEQ
DY NQO: B or a conservative moditication thereot, and a CDR3 comprising the amino acid seguence
set forth in SEQ ID NO: 9 or a conservative modification thercof

{c} & CDR1I comprising the amine acid sequence set forth in SEQ 1D NO: 13 or a
conservative modification thercol, & CDR2 comprising the amino acid sequence set torth in SEQ
D NG 14 or a conservative modification thereof, and a CDR3 comprising the amino acid

sequence set forth in SEQ 1D NO: 15 or a conservative modification thereof!
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{dy a CDRI comprising the amine acid sequence set forth in SEQ 1D NO: 19 or a
conservative modification thergof, & CDR2 comprising the wminoe acid sequence set forth in SEQ
ID NO: 26 or a conservative modification thereof, and & CDR3 comprising the amino acid
sequence sot forth im SEQ 1D NO: 21 or a conservative modification thereof:

(&) a CDOR1 comprising the amine acid sequence set forth in SEQ D NOQ: 41 or a
conservative nrodification thereof, & CDR2 comprising the amino acid seguence set forth in SEQ
1 NO: 42 or a conservative medification thereof, and & CDR3 comprising the amino acid
sequence set forth in SEQ ID NO: 43 or a conservative moditication thereofl or

(Iy a COR1 comprising the amino acid sequence set forth in SEQ 1D NO: 49 or a
conservative modification thereof, & COR2 comprising the amino acid sequence set forth in SEQ
ID NO: 30 or a conservative modification thereof, and a COR3 comprising the amino acid

equence set forth fn SEQ 1D NO: 51 or a conservative modification thereof

[

g, Fhe antigen-recognizing receptor of any one of claims 1-7, wherein the extraceliular
antigen-binding domain conprises a light chain variable region conprising:

(a) a CORI1 comprising the anuno acid sequence set forth i SEQ 1D N{O: 4 or a
conservative modification thereof, & CDR2 comprising the amino acid sequence set forth in SEQ
ID NO: 3 or a conservative modification fhereof, and a CDR3 compriging the amino acid sequernce
set forth in SEQ 1D NO: 6 or a conservative modification thereof

(bY a CDR1 comprising the amino acid sequence set forth in SEQ ID NO: 16 or a
conservative modification thereof, & CDR2 comprising the amino acid sequence set forth in SEQ
D NQO: 1] or a conservative modification thereof, and a CDR3 comprising SEQ ID NO: 12 ora
congervative modification thercol;

(c) a CDRI comprising the ammoo acid sequence set forth in SEQ ID NO: 16 or a
conservative modification thercof, &8 CDR2 comprising the amine acid sequence set forth in SEQ
D NO: 17 or a conservative modification thereof, and a CDR3 comprising the amxino acid
sequence set forth in SEQ 1D NO: 18 or a conservative modification thereof

{(dy a CDR1 comprising the amine acid sequence set forth in SEQ 1D NO: 22 or a
conservative modification thereof, a CDR2 comprising SEQ 1D NO: 23 or a conservative
moditication thereol, and a CDR3 comprising the ammno acid sequence set forth m SEQ 1D NO:
24 or a conservative modification. thereof’

(e} a CORI comprising the ansino acid sequence set forth in SEQ 1D NO: 44 or a

conservative modification thereof, a CDDRZ comprising the amine acid sequence set forth in SEQ
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D NOx 45 or a conservative modification thereof, and a CDR3 comprising the amino acid
sequence set forth in SEQ 1D NO: 46 or a conservative modification thereof; or

(f} a CDRI comprising the amine acid sequence set forth in SEQ 1D NO: 52 or a
conservative modification thercof, & CDR2 comprising the amine acid sequence set forth in SEQ
iD N 53 or a conservative modification thereof, and a CDR3 comprising the amine acid

sequence set forth in SEQ D 'NO: 54 or a conservative modification thereot,

9. The antigen-recognizing receptor of any one of claims 1-8, wherein the extraceliular
antigen-binding domain comprises:

{a) a heavy chain variable region comprising a2 CDRI1 comprising the amino acid
sequence set forth in SEQ ID NO: 1, a CDR2 comprising the amino acid seguence set forth i
SEQ 1D NO: 2, and a CDR3 comprising the amine acid sequence set forth i SEQ 11D NO: 3; and
i light chain variable region comprising a CDR 1 comprising the anine acid sequence set forth i
SEQ 1D NO: 4, a CDR2 comprising the aming acid sequence set forth in SEQ ID NO: 3, and a
CDR3 comprising the amino acid sequence set forth in SEQ 1D NO: 6;

(b} a heavy chain variable region corgprising 8 COR1Y comprising the amino acid
sequence set forth i SEQ 1D NCY: 7, a CDR2 comprising the amino acid seguence set forth in
SEQ IDNO: 8§, and a CDR3 comprising the amine acid sequence set forth in SEQ 1D NO: 6; and
a light chain variable region conprising a CDR1 comprising the amuino acid sequence set forzh in
SEQ D NG 10, a CDR2 comprising the amino acid sequence set forth in SEQ B NO; 11, and a
CDR3 comprising the amine acid sequence sot forth in SEQ D NO: 12;

{c) a heavy chain variable region comprising a CDR1 comprising the amino acid
sequence set forth i SEQ 1D NO: 13, a CDR2 comprising the amino acid sequence set forth in
SEQ ID NO: 14, and a CDR3 comprising the smine acid sequence set forth in SEQ TD NO: 15;
and a light chain variable region comprising a CDR1I comprising the amino acid sequence set forth
in SEQ 1D NO: 16, a CDR2 comprisiag the amino acid sequence set forth in SEQ 1D NO: 17, and

a CDR3 comprising the anmino acid sequence set forth in SEQ 1D NO: 18; (d) a heavy chain

variable region comprising a CODR 1 comprising the amino acid sequence set forth in SEQ 1D NO:

CA 03221368 2023-12-4

19, a CDR2 comprising the ammno acid sequence st forth in SEQ ID NO: 20, and & CDR3
comprising the amino acid sequence set forth in SEQ D NO: 21: and a light chain variable region
comprising a CDR1 comprising the amino acid sequence set forth i SEQ D NO» 22, & CDR2
comprising the amine acid sequence set forth in SEQ 1D NO: 23, and a CDR3 comprising the

aniino acid sequence set forth in SEQ 1D NO: 24;



WO 2022/261403 PCT/US2022/032954

(e} a heavy chain varigble region comprising a CDRI comprising the amino acid
sequence set forth i SEQ ID NO: 41, a CDR2 comprising the amino agid sequence set forth in
SEQ ID NO: 42, and a CDR3 comprising the anunoe acid sequence set forth in SEQ TD NO: 43;
and a light chain variable region comprising & CDR1 comprising the aminoe acid sequence sct forth
in SEQ 11 NO: 44, ¢ COR2 comprising the amino acid sequence set forth in SEQ 1D NO: 45, and
a CPOR3 comprising the mmino acid sequence set forth in SEQ 1D NQO: 46; or

([} a heavy chain variable region comprising a CPR1 comprising the amino acid
sequence et forth i SEQ ID NO: 49, & CDR2 comprising the amino ackd sequence set forth in
SEQ ID NO: 5306, and a COR3 comprising the amine acid sequence sot forth in SEQ ID NO: 531;
andg a light chain variable region comnprisiing a CDR 1 coniprising the amino acid sequence set forth
in SEQ 1D NO: 52, a CDR2 comprising the amino scid sequence set forth in SEQ ID NO: 53, and
a CDR3 comyprising the amino acid seguence set forth in SEQ 1D NO: 54,

10. The antigen-recognizing receptor of claim 9, wheretn the extraceliular antigen-binding
domain comprises a heavy chain variable region comprising a CDR1 comprising the amine acid
sequence set forth @ SEQ 1D NO: 7, & CDR2 comprising the amino acid sequence sat forth in
SEQ 1D NO: &, and a CDR3 comprising the amine acid sequence set forth in SEQ 1D NO: 9; and
a COR!L conywising the aming acid sequence set forth in SEQ 1D NO: 10, a COR2 conywising the
aniino acid sequence set forth in SEQ IDNO: 11, and a CDR3 comprising the ammo ackd sequenc

set forth in SEQ D NO:; 12,

i1, The antigen-recognizing receptor of any one of claims 1-10, wherein the extraceliular
antigen-binding domain comprises a heavy chain variable region comprising an amino acid
sequence that s st least about 80%, about 81%3, about B2%, about 83%, about 84%%, about 85%,
about 86%, about 87%, about 88%0, aboul 89%, about 90%, about 1%, about 92%, about 93%,
about 34%, about 5%, about 36%, about 97%, about 38% or about 99% homologous or identical
0 the anmino acid sequence set forth in SEQ D NO: 25, SEQ 1D NO: 27, SEQ 1D N(O: 29, SEQ
IDNG: 31, SEQ ID NO: 47, or SEQ D NO: 55,

12, The antigen-recognizing receptor of any one of claims {-11, wherein the extmceliular
antigen-binding domain comprises a beavy chain variable reglon comprising the amino acid
gsequence set forth in SEQ 1D NO: 23, SEQ ID NO: 27, SEQ 1D NQ: 29, SEQ ID NO: 31, SEQ
1D NO: 47, or SEQ D NO: 55,

13, The antigen-recognizing receptor of any one of clatms {-12, wherein the extracelhular
antigen-binding domain comprises a light chain variable region comprising an amino acid

""" 82
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sequence that is at least about 80%, about 8125, about 822, about 83%, about 84%, about 857,
about 86%%, about 87%, about 88%, about 85%, about 80%;, about 91%, about 92%, about 93%,,
about 94%, about 95%, about 96%, about 97%, about 98% or about 99%; homolegous or identical
to the aming acid sequence st forth in SEQ ID NO: 26, SEQ 1D NQ: 28, SEQ 1D NO: 30, SEQ
D NQO: 32, SEQ 1D NO: 48, or SEQ 1D NO: 36,

14, The antigen-recognizing receptor of any one of claims 1-13, wherein the extraceliular
antigen-binding dowmain comprises a light chain variable region comprising the amino acid
sequence set forth in SEQ 1D NO: 26, SEQ [D 'NO: 28, SEQ 1D NO; 30, SEQ D NO: 32, 3EQ
D NG: 48, ot SEQ D NO: 56.

i5, The antigen-recognizing receptor of any one of claims 1-14, wherein the extraceliular
antigen-binding domain comprises: (&) a heavy chain variable region comprising an amino agid
sequence that is at least about 80%, about 81%, about 82%, about 83%, about 84%, about 83%,
about 86%, about ¥7%, about 88%4, about 83%%, about 9%, about 91%%, about 92%;, about 93%,
about 84%, about 93%, about 6%, about 97%, about 98% or about 99% homologons or identical
o the mmine acid sequence selected set forth e SEQ 1D NO: 25, SEQ [D NO: 27, SEQ 1D NO:
29, SEQ 1D NO: 31, SEQ 1D NO: 47, or SEQ 1D NO: 35; and (b) a light chain variable region
comprising an amine acid sequence that is at least about 80%, about 1%, about 82%, about 83%,
aboat 8495, about 83%, about 86%, about 87%, about 88%%, about 89%, about 90%, about 91%,
about 9294, about 9395, about 94%;, about 95%, about 96%6, about 97%, about 98% or about 99%
homodogous or identical to the amine acid sequence set forth in SEQ [D NOQ: 26, SEQ 1D NO: 28,
SEQ 1D NOx: 30, SEQ ID NO: 32, SEQ 1D NO: 48, or SEQ 1D NO: 36,

i6. The antigen-recognizing receptor of any one of claims 1-13, wherein the extraceliular
antigen-binding domain comprises: (a3 & heavy chain variable region comprising the amino acid
sequence set forth in in SEQ ID NO: 23, SEQ ID NQO: 27, SEQ 1D N 29, SEQ ID NQO: 31,
SEQ ID NO: 47, or SEQ ID NO: 55; and (b) a light chain variable region comprisiug the amino
acid sequence sef forth in SEQ D NO: 26, SEQ {3 NO: 28, SEQ 1D NO: 30, SEQ 1D NO: 32,
SEQ ID NO: 48, or SEQ 1D NO: 56

17, The aniigen-recognizing recepior of claim 16, wherein the extracellular antigen-binding
domain comprises:

{a) a heavy chain variable region comprising the amino acid sequence set forth in SEQ 1D
WO 25, and a Hght chain variable region comprising the amine acid sequence set forth in SEQ 1D

NQ: 20;
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(b} & heavy chain vartable region comprising the amino acid sequence set forth ju SEQ 1D
N: 27, and a light chain varable region comprising the aming acid sequence set forth in SEQ ID
NO: 28;

¢y a heavy chain varigble region comprising the amino acid sequence set torth i SEQ 1D
NO: 29, and a light chainn variable region comprising the amine acid sequence set forth in SEQ 1D
NO: 30,

(d} & heavy chain variable region comprising the amino acid sequence sel forth in SEQ 1D
NO: 31, and & light chain variable region comprising the amino acid sequence st torth in SEQ 1D
NO: 32;

(e} a heavy chain variable region comprising the amino acid sequence set forth in SEQ 1D
N 47, and a Hght chain variable region comprising the amino acid sequence set forth in SEQ 1D
NO: 48 or

{t) & heavy chain variable region comprising the amine acid sequence set forth i SEQ 1D
NO: 33, and a light chain variable region comprising the amine acid sequence set forth in SEQ 1D

WNO: 36,

18, The antigen-recognizing receptor of claim 17, wherein the extracellular antigen-
binding domain comprises 2 heavy chain variable region comprising the amino acid segquence set
forthiin SEQ 1D NO: 27, and a light chain variable region comprising the amine acid sequence set

forth in SEQ D NG: 28,

16, The antigen-recognizing receptor of anv one of claims 1-18, wherein the extraceliular
antigen-binding domain comprises a linker between a heavy chain variable region and a light chain

varlable region of the extracellular antigen-binding dornain.

20 The antigen-recogunizing recepior of claim 19, wherein the linker consists of the amino
acid sequence set forth in SEQ ID NO: 62, SEQ ID NO: 63, SEQ 11D NO: 64, SEQ 1D NO: 635,
SEQ ID NO: 66, or SEQ ID NO: 67,

21, The antigen-recognizing receptor of any one of claims §-20, wherein the extraceliulay
antigen-binding dontain comprises a signal peptide that is covalently joined to the 3° terminus of

the extracelluiar antigen-binding domain,

22, The amtigen-recognizing receptor of any one of claims 1-21, wherein the
fransmembrane domain conprises & CDE polypeptide, a CD28 polvpeptide, a CD3L polypeptide,

a CD4d polypeptide, a 4-1BB polypeptide, an OX40 polypeptide, an 1COS polypeptide, a CTLA-
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4 polypeptide, a PD-1 polypeptide, a LAG-3 polypeptide, a 2B4 polypeptide, & BTLA

polypeptide, or a combination thereof.

23, The antigen-recognizing receptor of any one of clatims 1-22, wherein the intraceliular

signaling domain comprises a CD3{ polyvpeptida.

24, The antigen-recognizing receptor of any onc of claims 1-23, wherein the iniracelilar
b4 g = ¥ X :

signaling dorpain further comprises at least one co-stirpulatory signaling region,

23, The antigen-recognizing receptor of claim 24, wherein the at least one co-stimulatory
signaling region comprises a1 CD28 polypeptide, a 4-1BB polypeptide, an OX40 polypeptide, an

ICOS polypeptide, a DAP-140 polypeptide, or a contbination thereof,

26. The antigen-recognizing receptor of any one of clabms 1-25, whereln the antigen-
recognizing receptor is a chimerie antigen receptor {CAR), a T-cell Receptor (TCR), ora T-cell

like fusion protein.

27, The antigen-recognizing regeptor of any one of claims 1-26, wherein the antigen-

recoguizing receptor is a CAR.

28, The anigen-recognizing receptor of any one of claims 1-27, wherein the antigen-

recognizing receptor is recombinantly expressed.

29, The antigen-recognizing receplor of any one of claims 1-28. wherein the antigen-

recognizing receptor is expressed from a vector,

30. Fhe antigen-recognizing receptor of claim 29, wherein the vector 13 a y-retroviral
fector,

31. A cell comprising the antigen-recognizing receptor of any one of clabms 1-340.

32. The cell of claim 31, wherein the cell is transduced with the antigen-recognizing
receplor.

33 The cell of claim 31 or 32, wherein the anfigen-recognizing receptor is constitutively

expressed on the surface of the cell.

-~

34, The cell ofany one of claims 31-33, wherein the cell is an immuneresponsive cell.

7]
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35, The cell of any one of claims 31-34, wherein the cell is a cell of the lymphoid lineage

or a cell of the myeloid Hineage.

36, The cell of any one of claims 31-35, wherein the cell is selected from the group
conwisting of a T celf, a Natural Killer (NK} cell, and a stem cell from which a lymphoid cell may

be differentiated.

37, The cell of any one of claims 31-36, whercin thecell s a T cell.
38, The cell of clatm 36 or 37, wherain the T cell is a cvtotoxic T lymphocyte (CTL) or a

regulatory T cell.
39. The cell of ¢laiim 36, whercin the stem cell is a pluripotent stem cell.

40. The cell of claim 39, wherein the pluripotent stem cell is an embryoid stem cell or an

induced pluripatent stern cell,

41. A nucleic acid encoding the antigen-recognizing receptor of any one of claims 1-34,
42 A vactor corpprising the nucleic acid of claim 41,

43, The vector of ¢laim 42, wherein the vector is a y-retroviral vector,

44, A host cell expressing the nucleic acid of claim 41 or the vecior of claim 42 or 43,

45, The host cell of claim 44, wherein the host cellis a T cell.

46. A composition comprising the cell of any one of claims 31-40,

47, The composition of claim 46, which is a pbarmaceutical composition further

comprising a pharmaceutically acceptable carrier.

48, A method of tremting or ameliorating a disease or disorder in a suhject, comprising
administering to the subject the presently disclosed celi of any one of claims 31-44, or the

composition of claim 46 or 47,

49, The method of claim 48, wheren the disease or disorder is selected from the group

consisting of tumors, senescence-associated pathologies, and tissue decline associated with aging.
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50. The method of claim 49, wherein the disease or disorder is a senescence-associated
pathology.
51, The method of claim 50, wherein the senescence-associatod pathology is selected from

the group consisting of lung fibrosis, atherosclerosis, Alzheimer's disease, diabetes, ostevarthrilis,

lsver fibrosis, chronic kidney disease, cardiac fibrosis, and Parkinson’s disease.

2. The method of claim 48, wherein the discase or disorder s a tumor.

3. The method of claim 52, wherein the tumor is selected from the group consisting of
breast cancer, endometrial cancer, ovarian cancer, colon cancer, rectal cancer, lung cancer,
stomach cancer, prostate cancer, gastric cancer, vrenal cancer, pancrestic cancer, blood cancer,

cervical cancer, head and neck cancer, Hiver cancer, urotherial cancer, melanoma, and brain cancer.

54, The method of claim 33, wherein the blood cancer is selected from the group consisting
of acute lymphoblastic leokemia (ALL), chronic lymphocytic leukemia (CLL), acote myelowd
leukemia (AML), myclofibrosis, polyveythenua  vera, wyelodysplastic  syndrome,  and

erythroleukeomia.

35, The method of any one of clasms 32-54, wheretn the tumor is cancer.
36, A method of increasing production of an immune-activating cytoking in response o

atumor cell in a subject, comprising administering to the subject the cell of any one of claims 31~

40, or the composition of claim 46 or 47.

57. The methed of claim 36, wherein the innimune-activating cytokine is selected frons the
group coasisting of granulocvie macrophage colony stimulating factor {GM-CSF), IFN-a, [FN-
B, IFN-v, TNF-o, -1, H.-2, IL-3, 1L-6, IL-11, IL-7, T1-8, IE-12, 1L-15, IL-2], interferon
regulatory factor 7 {(IRF7), CCLIL, CCL2, CCL3, CCLS, CCL7, CCLS, CCL13, CCL16, CXCLY,
CXCL3, CXCLS, CXCL9, CXCL1O, and combinations thereof.

38. The method of any ong of claims 48-57, wherein the subjoct is a human,
39. A kit Tor treating or ameliorating a disease or disorder in a suhject, and/or ingreasing

production of aa #nmune-activating cytokine i respouse to a tuinor cell in a subject, comprising
the cell of any one of claims 31-40, the nucleic acid of claim 41, or the composition of claim 46

ot 47.

""" 87
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60, The kit of claim 59, wherein the kit further comprises written instructions for using
the cell or composition for treating or ameliorating a disease or disorder in a subject, andvor

increasing production of an immune-activating cyvtokine in response to a twmor cell in a subject.

61, A method for producing a uPAR-targeted antigen-recognizing receptor of any one of
claimg 1-30, comprising infroducing into the cell a nucleic acid that encodes the antigen-

recogrizing receptor.

CA 03221368 2023-12-4
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