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Abstract:

The presently disclosed subject matter provides for antigen -recognizing receptors that specifically
target uPAR and cells comprising such uPAR-targeled 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 UPAR AND USES THEREOF

CROSS-REFERENCE TO BELATED APPLICATIONS

This application clairs priority to ULS, Provisional Applicatton No.: 63/209.924, filed June

11, 2021, the content of which 8 incorporated by reference in its entivety, and to which priority is
claimed.

SEQUENCE LISTING

This application contains a Sequence Listing which has been submitted in ASCI format
via BFS-Web and is hereby incorporated by reference in its entirety, Said ASCH copy, created on
Jume 10, 2022, iz named 0727341360 ST25.4xt and is 107 223byvtes in size.

1. INTRODUCTION

The presently disclosed subject matter provides methods and  compositions  for

immuanotherapies. [t relates to aptigen-recognizing receptors (e.g., chimeric antigen receptors
{CARsY) that specifically target uP AR, cells comprising such receptors, and methods of nsing such
celis for freatments.

2, BACKGROUMD OF THE INVENTION

Cell-based inyumotherapy is a therapy with curative potential for the treatment of cancer.
T cells and other immune celis may be modified to target tumor amigens through the istroducton
of genetic material coding for artificial or systhetic receptors for antigen, tormed chimeric antigen
recoptors {CARS), speciflic 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,
mcluding breast cancer, endometrial cancer, ovarian cancer, colen cancer, rectal cancer, lung
cancer, stomach cancer, prostate cancer, renal cancer, pancrestic cancer, rectal cancer, acute
lymphoblastic leukemia (ALL), chronic lymphocyiic leukemia (CLLY, and acute myeloid {eukemia
{AML). It also plays a role in aging, such as its association with sescscence-related discases
associated with aging. It can also regulate inynune response and celi-matrix interaction and
promote tumor cell proliferation and emergence from dormancy.

Given the significant role for uP AR in various diseases or disorders, immunotherapies (e.g.,
CARs) targeting uPAR, are desired.

3. SUMMARY OF THE INVENTION

The presently disclosed subject matter provides antigen-recogwizing receptors thar
specifically target uPAR and cells comprising such uP AR-targeted antigen-recognizing receptors,
The presently disclosed subjoct matter further provides uses of the uPAR-targeted antigen-

recognizing receptors for treatment.

CA 03221342 2023-12-4
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The presently disclosed subject matter provides an  antigen-recognizing receptor,
comprising an extraceilolar antigen-binding domain, a transmembrane domain, and an intracellular
signaling domain, wherein the extracellular antigen-binding domain specifically binds to uPAR.
In ceriain embodiments, the extraceliular antigen-binding domain s & single-chain variable
fragment {sc¥Fv), In certain embodiments, the exiraceliular antigen-binding domain is a hurnan
scFv.  In certain entbodiments, the extracellular antigen-binding domain is a Fab, which is
optionally crosslinked. In certain embodiments, the extracelluiar antigen-binding domain is a
F{ab}. In certain embodiments, one or more of the scFv, Fab and F{ab} are comprised in a fusion
protein with a hetsrologous sequence to forn: the extracetlular antigen-binding domain,

s certain embodiments, the extraceliular antigen-binding domain conmyprises a heavy chain
variable region comprising:

{a) & CDRI1 conwwrising the amino acid sequence set forth in SEQ I NO: | or a
conservative modification thereof, a CIDRZ comprismg the anmyinoe acid sequence set forth i SEQ
1 NO»: 2 or a conservative modification thereof, and a CDR3 comprising the amine acid sequence
set forth in SEQ ID NO: 3 or a conservative moditication thereof]

(b} a CDRI comprising the amino acid segoence sef forth in SEQ 1D NO: 11 or a
conservative modification thercof, a CDR2 comprising the amvine acid sequence set forth m SEQ
D NO: 2 or a conservative modification thereof, and a COR3 comprising the amine acid ssquence
set forth in SEQ ID NO: 12 or a conservative modification thereof’,

(c)y a CDRY comprising the amine acid sequence set forth in SEQ 1D NO: 19 or a
conservative modification thereof, a CDR2 comprising the amino acid sequence sot forth in SEQ
HD NO: 2 or a conservative modification thereotf, and a CDR3 conmprising the amino acid sequence
set forth in SEQ 1D NO: 20 or a consgrvative modification thereof’

(d) a CDRI comprising the aming acid sequence set forth jo SEQ ID NO: 19 ov a
conservative moditication thereof, a CDR2 comprising the amvino acid sequence set forth in SEQ
D NO: 27 or a conservative moditication thereof, and 1 CDR3 comprising the amivo acid sequence
get forth in SEQ D NO: 28 or a conservative moditication thersof;

{e) a CORI comprising the amino acid sequence set forth i SEQ 11D NO: 35 or a
comservative maodification thercotl a CDR2 comprising the amino acid sequence set forth i SEQ
IDNQO: 36 or a conservative modification thereof, and a CDR3 comprising the aminoe acid sequence
set forth in SEQ 1D NO: 37 or a conservative modification thereof;

(fY & CDR1 comprising the amino acid sequence set forth in SEQ D NO: 45 or a

conservative moditication thereof, a CDR2 comprising the amvino acid sequence set forth in SEQ

]
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D NO: 46 or a conservative maodification thereof, and 2 CDR3 comprising the amino acid sequence
set forth in SEQ ID NO: 47 or a conservative modification thereof;

€2} a CDRI comprising the aming acid sequence set forth in SEQ ID NO: 54 or a
conservative moditication thercof, a CDR2 comprising the amino acid sequence set forth in SEQ
D NO: 55 or a conservative modification thereot, and & CDR3 comprising the amino acid seguence
set forth in SEQ ID NO: 56 or a conservative modification thereot’

(B} a CDRI comprising the amino acid sequence set forth in SEQ 1D NO: 63 or a
conservative modification thevreot, a CDR2Z comprising the amine acid sequence set forth i SEQ
IDNO: 64 or a conservative modification thereof, and a CDR3 comprising the amine acid sequence
set forth in SEQ 1D NO: 65 or a conservative modification thereof;

(i) a CDRI1 comprising the amino acid sequence sei forth in SEQ ID NO: 73 or &
conservative modification thereof, a CDR2 conprising the anyino acid sequence set forth in SEQ
{1 NO: 74 or a conservative modification thereot, and a COR3 comprising the amino acid sequence
set forth in SEQ ID'NO: 73 or a ¢onservative modification thereof;

() a CDRI comprising the amino acid sequence set forth in SEQ ID NO: 45 or a
conservative modification thereof, a CDR2 comprising the amine acid sequence set forth i SEQ
HD NQ: 82 or a conservative madification thercof, and a COR3 comprising the aming acid sequence
set forth in SEQ 1D NO: 83 or a conservative modification thereof;

(k) a CDRY comprising the amine acid sequence set forth in SEQ ID NO: 90 or a
conservative madification thereof, a CDR2 comprising the antino acid sequence set forth m SEQ
I NO: 91 or a conservative moditication thereot, and a CDR3 comprising the amino acid sequence
set forth in SEQ 1D NO: 92 or a couservative modification thereot;

(1) a CDORI1 comprising the amino acid sequence set forth in SEQ ID NO: 43 or a
couservative moditication thereof, a CDR2 comyprising the amvino acid sequence set forth in SEQ
ID NO: 46 or a conservative modification thereo!f, and a CDR3 comprising the amino acid sequence
set forth in SEQ 1D NO: 99 or a conservative modification thereof; or

() a COR1 comprising the amino ackd sequence set forth in SEQ ID NO: 103 or a
conservative modification thereof, a CDR2Z comprismg the amyino acid sequence set forth i SEQ
D NO: 106 or a conservative modification thercof, and a CDR3 comprising the amino acid
sequence set forth in SEQ ID NO: 107 or a conservative modification thergof,

In certain embodiments, the extracellular antigen-binding domain comprises a light chain
variable region comprising:

fa) & CDRI1 comprising the amino acid sequence set forth in SEQ ID NO: 4 or a

conservative modification thereof, a CDR2 comprising the amino acid sequence st forth i SEQ
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D NCE 5 or a conservative modification thereof; and 2 CDR3 comprigsing the aming acid sequence
set forth in SEQ 1D NO: 6 or a conservative modification thereof)

(hy a CDRY comprising the aming acid sequence set forth in SEQ ID NO: 13 or a
conservative moditication thercof; & CDR2 comprising the aminoe acid sequence sct forth in SEQ
D NO: S or a conservative modification thereof) and a CDR3 comprising SEQ 1D NO: 14 or a
conservative modification thereot}

(¢} a CDRY comprising the amino acid seguence set forth in SEQ 1D NO: 21 or a
conservative modification thercot; 8 CRR2 comprising the aminoe acid sequence set forth in SEQ
D NO: 5 or a conservative modification thereof, and & CDR3 comprising the aniine acid seguence
set forth in SEQ 1D NO: 22 or a conservative modification thereof;

(d) a CDRY comprising the amino acid sequence set forth in SEQ ID NO: 29 or a
conservative modification thercof; a CDR2 comprising SEQ ID NO: 5 or a conservative
modification thereof; and a CDR3 comprising the amino acid sequence set forth in SEQ 1D NO:
30 or a conservative modification thereof;

(e) a CDRY comprising the amino acid sequence set forth in SEQ 1D NQ: 38 or a
conservative modification thereof; & CDR2 comprising the amine acid sequence set forth 1 SEQ
D NO: 39 or a comnservative myodification thereof, and a CDR3 comprising the amino acid
sequence set forth in SEQ 1D NO: 40 or a conservative modification thersof

(f) a CDRI1 comprising the amine acid sequence set forth in SEQ 1D NO: 48 or a
conservative madification thereof; a CDR2 comprising the amino acid sequence set forth in SEQ
D NO: 5 or 3 conservative modification thercot; and a CDI3 comprising the aminoe acid sequence
set forth in SEQ 1D NO: 49 or a couservative modification thereot;

(g} a CDR! comprising the aming acid seguence set forth in SEQ D NO: 57 or a
couservative modification thereof; & CDR2 comprising the amino acid sequence set forth in SEQ
ID NO: 5 or a conservative modification thersof] and & CDR3 comprising the amine acid sequence
set forth in SEQ 1D NO: 38 or a conservative modification thereof;

{h} a CDRI comprising the amino acid sequence st forth in SEQ ID NO: 66 or a
conservative modification thereof;, 3 CDRZ comprising the amino acid sequence set forth i SEQ
D NO: 67 or a conservative modification thereof: and a CDR3 comprising the amino acid
sequence set forth in SEQ ID NO: 68 or a conservative modification thereofl

€1} a CDRI comprising the amino acld sequence set forth in SEQ D NO: 76 or a
conservative moditication thereot;, 8 CDR2 comprising the amine acid sequence set forth in SEQ
D WO 67 or a conservative meodification thereof; and a CDR3 comprising the amino acid

sequence set forth in SEQ 1D NOQ: 77 or a conservative modification thereof;

4
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(i} a CDRI1 comprising the amino acid sequence set forth in SEQ ID NO: &4 or a
conservative moditication thereof; a8 CDYR2 comprising the amino acid sequence set Torth in SEQ
ID NO: 67 or a conservative medification thercof;, and a CDR3 comprising the amino acid
sequence sot forth i SEQ 1D NO: 83 or a conservative modification thereof:

{k} a CDR1 comprising the amino acid sequence set forth in SEQ 1D NO: 93 or a
conservative modification thereof, a CDR2 comprising the amino acid sequence set forth in SEQ
1 NO: 67 or a conservative modification thereof; snd a CIDR3I comprising the amino acid
sequence set forth in SEQ ID NO: 94 or a conservative moditication thereof] or

(1} a CDRI1 comprising the amino acid sequence set forth in SEQ ID NQ: 66 or a
congervative modification thereof; & CDR2 comprising the amino acid sequence set forth in SEQ

ID NO: 67 or a conservalive modification thercof;, and a CDR3 comprising the amino acid

[

equence set forth fn SEQ 1D NO: 100 or a conservative modification thereof.

la certain embodiments, the extracelluiar antigen-binding domain coraprises:

{a) a heavy chain variable region comprising a CDRI comprising the amino acid sequence
set forth in SEQ ID NO: 1, a CDR2 comprising the anuno acid sequence set forth in SEQ TR NOx
2, and a COR3 comprising the amino acid sequence set forth in SEQ I N 3; and a light chain
variable region comprising a CDRI comprising the anstno acid sequence set forth in SEQ 1D NO:
4, a CDRZeomprising the amino acid sequence set forth in SEQ ID NO: 3, and a COR3comprising
the amino acid sequence set forth in. SEQ 1D NCx: 6;

(b} & heavy chain variable region comprising & CDR1 comprising the aminoe acid sequence
set forth in SEQ 1D N 11, a CDRZ comprising the amino acid sequence set forth in SEQ 1D N
2, and a CPR3 comprising the amino acid sequence set forth w SEQ H> KO: 12; and a light chain
variable region comprising a CDRI comprising the amino acid sequence set forth in SEQ 1D NO:
13, a CDR2comprising the anuro acid sequence set forth i SEQ ID NO: 5, and a CDR3comprising
the amine acld sequence set forth in SEQ 1D NG 14;

{c) a heavy chain variable region comprising a CDRI comprising the araino acid sequence
get forth in SEQ 1D NO: 19, a CDRZ comprising the amino acid sequence set forth in SEQ IDNO:
2, and a CDR3 cowmprising the amino acid sequence set forth wm SEQ 1D NO: 205 and a light chain
variable region comprising a CDRI comprising the anuno acid sequence set forth in SEQ TH N
21, a CORZcomprising the amino acid sequence set forth in SEQ IR NO: 3, and & CDR3comprising
the amine acid sequence set forth in SEQ 1D NQO: 22;

(dy a heavy chain vaziable region comprisingg a CDR T comprising the amino acid sequesice
set forth in SEQ D NO: 19, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:

27, and a COR3 comprising the amino acid sequence set forth in SEQ [D NO: 28; and a Light chain

Lry
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variable region comprising 2 CDRI comprising the amino acid sequence set forth in SEQ 11y Nk
25, a CDR2comyprising the amino acid sequence set forth in SEQ ID NO: 3, and & CDR3comprising
the amino acid sequence set forth in SEQ 1D NO: 30;

e} & heavy chain variable region comprising a CBR1 comprising the amino acid sequence
get forth 1 SEQ 1D NO: 35, a CDR2 comprising the amino acid segquence set forth in SEQ 1D NOx
36, and a CDR3 comprising the amino acid sequence set forth in SEQ TDNO: 37; and a light clwin
varizble region compwising a CDR1I comprising the amino acid sequence set forth in SEQ 1 NO;
38, a CDRZecomprising the amino acid sequence set forth in SEQ D NO: 39, and &
CDR3comprising the amine acid sequence set forth in SEQ D NO: 40;

() a heavy chain variable region comprising a CBR1 conmiprising the amino acid sequence
set forth in SEQ 1D NO: 45, a CORZ comprising the angino acid seguence set forth in SEQ D NO:
46, and a CDR3 comprising the amino acid sequence set forth in SEQ 1D NO: 47 and a light chain
variable region comprising a CORI comprising the amino acid sequence set forth in SEQ 1D NO:
48, a CDR2comprising the amino acid sequence set forth in SEQ 1D NO: 3, and a CDR3comprising
the amino acid sequence set forth in SEQ ID NO: 49;

(g) a heavy chain variable region comprising a CDR1 comprising the anvine acid sequence
set forth i SEQ 1D NO: 34, a CDR2 comprising the anino acid sequence st forth i SEQ 1D NO:
35, and a CDR3 comprising the amino acid sequence set forth in SEQ 1D NO: 36; and a Hght chain
variable region comprising a CDR1 comprising the amino acid sequence set forth in SEQ ID NO:
57, a CDR2comprising the amino acid sequence set forth in SEQ 1D NO: 5, and a CDR3comprising
the amino acid sequence set torth in SEQ 1D NO: 538;

(h} a heavy chain variable region comprising a CORI comprising the anvino acid sequence
set forth in SEQ ID NO: 63, a CDR2Z comprising the anino acid sequence set forth in SEQ 1D NO:
64, and & CDR3 comprising the ammno acid sequence set forth in SEQ ID NO: 65; and a light chain
variable region comprising &« CDR1I comprising the amino acid sequence set forth in SEQ ID NO:
66, & CDRZcomprising the amine acid seqguence set forth in SEQ D NO: 67, and a
CDR3comprising the amino acid sequence set forth in SEQ 1D NO: 68;

{1} a heavy chain variable region comprising a CDR T comprising the amino acid sequence
set forth in SEQ T NOE: 73, a CDR2 comprising the amino acid sequence set forth in SEQ 2 N
74, snd a CDR3 comprising the amino acid sequence set forth in SEQ ID NQO: 75; and a Hgda chain
variable region comprising & CDRY comprising the ansino acid sequence set forth in SEQ 1D NO:
76, a CDRZcomprising the amine acid sequence sel forth in SEQ ID NO: 67, and =

CDR3comprising the amino acid sequence set forth in SEQ 1D NO: 77;

CA 03221342 2023-12-4
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{(j} & heavy chain variable region comprising a CDR I comprising the amino acid sequence
set forth in SEQ ID NO: 45, a CDR2 comprising the anino acid sequence set forth in SEQ 1D NO:
82, and a CDR3 comprising the ammo acid sequence set forth s SEQ 1D NO: 83; and a Hght chain
variable region comprising &« CDR1 comprising the aming acid sequence set forth in SEQ ID NO:
84, a CDRZcomprising the amino acid sequence set forth in SEQ ID NO: 67, and a
CDR3comprising the amino acid seguence set forth in SEQ 1D NO: 855

(k) a heavy chain variable region comprising & CDRI comprising the amino acid sequence
sot torth i SEQ ID Nk 90, &« CDR2 comprising the amino acid seguence set forth in SEQ D N
91, and a COR3 comprising the amino acid sequence set forth in SEQ ID NO: 92; and a light chain
variable region comprising & CDRY comprising the ansino acid sequence set forth in SEQ 1D NO:
93, a CDRZcomprising the amino acid seguence sel forth in SEQ ID N{O» 67, and a
CDR3comprising the amino acid seguence set forth in SEQ 1D NO: 94; or

{1} a heavy chain variable region conprising a CDR 1 comprising the amino acid sequence
get forth in SEQ 1D NO»: 43, a CDRZ comprising the amino acid sequence set forth in SEQ I NO;
46, and a CDR3 comprising the amine acid sequence set forth in SEQ 1D NO: 99; and a light chain
variable region comprising a CDRI comprising the amino acid sequence set forth in SEQ 11 NO:
66, a CIXRZcomprising the amino acid sequence set forth in SEQ D NO: 67, and a
CDR3comprising the amine acid sequence set forth in SEQ 1D NO: 100,

In certain erabodiments, the extraceliular antigen-binding domain comprises a heavy chain
variable regiom comprising an aming acid sequence that is at least about R0%, about 81%, about
82%, about 83%;, about 84%%, about 853%4%, about 86%, about 7%, about 8&%, about 85%;, about
0%, about 91%%, about 92%, about 93%, about 94%, about 95%, about 926%;, about 97%,, about
98% or about 99%; homologous or identical 1o the amine acid sequence set forth in SEQ ID NO:
7. SEQ ID NO: 15, SEQ ID NO: 23, SEQ ID NO: 31, SEQ ID NO: 41, SEQ ID NO: 50, SEQ ID
NO: 39, SEQ ID NO: 69, SEQ 1D NO: 78, SEQ [D NO: 86, SEQ ID NQ: 683, SEQ ID NO: 101, or
SEQ 1D NQ: 108, 1o certain enbodiments, the extracellular antigen-binding domain comprises a
heavy chain variable region comywising the amino acid sequence set foeth in SEQ 1D NO: 7, SEQ
HY NO: 15, SEQ 1D NO: 23, SEQ ID NO: 31, SEQ 1D NO: 41, SEQ 1D NO: 50, SEQ 1D NO: 39,
SEQ D NO: 69, SEQ TR NO: 78, SEQ 1D NGO: 86, SEQ IDNO: 95, SEQ 1D NO: 16T, or SEQID
NO: 108,

In certain embodiments, the extracellular antigen-binding domain comprises a light chain
variable region comprising an amino acid sequence that is at lsast about 80%, about 81%, about
R82%, about 83%, about 84%, about 85%., about 86%., about 87%, about 88%, about 89%, about

0%, about 91%, about §2%, about 93%, about 94%, about 95%, about 96%, about 97%, about
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98% or about 99% homologous or tdentical to the amino acid sequence set forth in SEQ 11 Nk
8, SEQ ID NQ: 16, SEQ ID NQ: 24, SEQ ID NQ: 32, SEQ 1D NQ: 42, SEQ ID NO: 5t, SEQ ID
NO: of, SEQ ID NO: 70, SEQ ID NO: 79, SEQ D NO: 87, SEQ ID NO: 86, or SEQ 1D NO: 102,
In certain embodiments, the exiracellular antigen-binding domain comprises a light chain variable
region comprising the amino acid sequenge set forth in SEQ 1D NO: &, SEQ 1D NO: 16, SEQ D
NQ: 24, SEQ 1D NO: 32, SEQ 1D NO: 42, SEQ ID NO: 51, SEQ 1D NO: 606, SEQ 1D NO: 70,
SEQID NO: 79, SEQ I3 NO: 87, SEQ 11 NO: 96, or SEQ 1D NO: 162,

In cortain embodiments, the axtracellular antigen-binding dowmnin comprises: (a} a heavy
chain variable region comprising an amine acid sequence that is at least about 80%, about 81%,
about 82%, about 83%, about 84%;, about 83%, about 86%0, about 87%, about 88%, about 89%;,
aboutl 0%, aboul 91%, about 92%, aboui 93%, about 94%, aboutl 95%, about 96%., about 97%,
about 98% or about 99% homologous or identical to the antino acid sequence set forth in SEQ D
NO: 7, SEQ D NO: 15, SEQ 1D NO: 23, SEQ D NO: 31, SEQ D NO: 41, SEQ HY NO: 54, SEQ
0 NO: 39, SEQ ID Ny 69, SEQ 1D NO: 78, SEQ ID NO: 86, SEQ ID NO: 83, SEQ ID 'NO: 101,
or SEQ I3 NO: 108; and (b} a light chain variable region comprising an amino acid sequence that
is at least about 8%, about 81%, about 82%, about 83%, about B4%,, about 83%, about 86%, about
87%, abowt 88%, about 89%, about 90%., about 91%, about 92%, about 93%, about 94%, about
93%;, about 96%, about 97%, about $8% or about 99% homologous or identical to the amino acid
sequence set forth in SEQ 1D NO: §, SEQ 1D NO: 16, SEQ 1D NO: 24, SEQ D NO: 32, SEQ 1D
NO: 42, SEQ ID NO: 31, SEQ ID NO: 60, SEQ ID NO: 70, SEQ ID NO: 7%, SEQ 1D NO: 87,
SEQ D NQ: 96, or SEQ ID NO: 102, In certain embodimenis, the extraceilufar antigen-binding
domain comprises: (a} @ heavy cham variable region comprising the amino acid sequence set forth
in SEQ I NO: 7, SEQ 1D NO: 15, SEQ 1D NO: 23, SEQ 1D NO: 31, SEQ D NO: 41, SEQ ID
NO: 50, SEQ ID NO: 59, SEQ 1D NO: 69, SEQ 1D NO: 78, SEQ 1D NG: Ro, SEQ 1D NO: 95,
SEQ 1D NG: 101, or SEQ ID NO: 10; and () a light chain variable region comprising the amino
acid sequence set forth in SEQ TD NO: §, SEQ 1D NGO 16, SEQ 1D NQ: 24, SEQ D NO: 32, SEQ
IDNO: 42, SEQ B NO: 51, SEQ ID NQO: 60, SEQ 1D NO: 70, SEQ 1D NO: 79, S8EQ ID NO: 87,
SEQ ID NO: 96, or SEQ ID NO: 102,

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

(&) & heavy chain variable region comprising the amine acid sequence set forth in SEQ 1D
NO: 7, and a light chain variable region comprising the amine acid sequence set forth in SEQ ID
NO: 8;
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(b} a heavy chain variable region comprising the amino acid sequence set forth in SEQ D
1 13, and a light chain variable region comprising the amino acid sequence set forth in SEQ ID
i6:

€2} a heavy chain vartabie region comprising the amine acid seguence st forth in SEQ 1D
23, and a light chain variable region comprising the amine acid sequence set forth i SEQ 1D
24

{d} a heavy chain variable region comprising the amino acid sequence set forth in SEQ 1D
31, and a light chain vartable region comprising the amino acid sequence set forth s SEQ ID
:32;

ey a heavy chain variable region comprising the amino acid sequence set forth in SEQ 1D
: 41, and a light chain variable region comprising the amino acid sequence set forth in SEQ D
42

{t) a heavy chain variable region comprising the anune acid sequence set forth i SEQ 1D
50, and a light chain variable region comprising the amine acid sequence set forth in SEQ ID
3%;

(g} a heavy chain variable region comprising the amine acid sequence set forth in SEQ 1D
59, and a light chasn variable region comprising the amino acid sequence set forth in SEQ 1D
1 68k

¢h) a heavy chain vartable region comprising the anuno acid sequence set forth in SEQ 1D
1 69, and a light chain variable region comprising the amine acid sequence set forth i SEQ 1D
CT0;

(i) a beavy chain variable region comprising the amino acid sequence sot forth in SEQ 1D
78, and a light chain variable region comprising the amino acid sequence set forth in SEQ 1D
79;

(j} a beavy chain variable region comprising the amino acid sequence set forth in SEQ ID
86. and a light chain variable region comprising the amine acid sequence sot forth in SEQ 1D
8T

{k} a heavy chain variable region comiprising the amino acid sequence set forth in SEQ 1D
: 95, and a light chain varable region comprising the amino acid sequence set forth m SEQ 1D
196 or

€1} a heavy chain variable region comprising the amino acid sequence set forth i SEQ 1D

101, and a light chain variable region comprising the amino acid sequence set forth in SEQ

iD NO: 102,
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In certain embodiments, the extraceliular antigen-binding domain comprises a linker
between a heavy chain variable region and a Hght chain variable region of the extracellular antigen-
binding domain. In certam embediments, the linker comprises or consists of the amino acid
sequence set forth in SEQ D NQ: 110, SEQ 1D NO: 111, SEQ D NO: 112, SEQ 1D NO: 113,
SEQ D NO: 114, or SEQ 1D NQ: 115,

In certain embodiments, the extraceliular antigen-binding domain comprises a signal
peptide that is covalenily joined to the § terminus of the extraceliular antigen-binding domain. In
certain ombodimoents, the transmembrane domasn comprises a CDE polypeptide, a CD2¥
polypeptide, a CD3L polypeptide, a CD4 polypeptide, a 4-1B8 polypeptide, an OX40 polypeptide,
an ICOS polvpeptide, a CTLA-4 polypeptide, a PD-1 polypeptide, a LAG-3 polypeptide, a 2B4
polvpeptide, a BTLA polypeptide, or & combination thereof.  In certain embodiments, the
infracellular signaling domain comprises a CD3C polypeptide.  In certain embodiments, the
intracelular signaling domain further comprises at least one co-stimulatory signaling region, In
cortain embodiments, the at least one co-stimulatory signaling region comprises a (D28
polypeptide, a 4-1BB polypeptide, an OX40 polypeptide, an ICOS polypeptide, a DAP-10
polypeptide, or a combination thereof.

In certain crmbodiments, the antigen-recognizing receptor 18 a chimeric antigen receptor
{CAR), & T-cali Receptor {TCR), or a T-call like fusion protein. In certain embodiments, the
autigen-recognizing receptor is a CAR.

In certain embodiments, the antigen-recognizing receptor is recombinantly exprossed. In
certain ombodiments, the antigen-recognizing receptor is expressed from a veclor. In certain
embodiments, the vector s a v-retroviral rector,

The prasently disclosed subject matter provides cells comprises a presently disclosad
antigen-recognizing receptor.  In certain embodiments, the cell is transduced with the satigen-
recognizing receptor. In cerlain embodiment, the antigen-recognizing recepior is constifutively
expressed on the surface of the cell

In certain embodiments, the cell is an nmunoresponsive cell. in certain embodimenss, the
celi s a cell of the lymphoid lineage or a cell of the myelmd fineage. In certain embodiments, the
cell is selected from the group consisting of & T cell, a Natural Killer (NK) celi, and a stem cell
from which lvmphoid cells may be differentiated. In certain crbodiments, the cell isa T gell, In
certain embodiments, the T cell is a cytotoxic T lvmphoeyte (CTL) or a regulatory T eell. Incertain
embodiments, the siem cell is a pluripotent stem cell, In certain embodiments, the pluripotent siemmn

cell is an embryoid stera cell or an induced pluripotent stem cell.

1D
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The presently disclosed subject matter further provides nuclete acid that encode a presently
disclosed antigen-recognizing receptor. The presently disclosed subject matter further provides
vectors comprising the presently disclosed mucleic acid molecules.  in certain embodiments, the
vector 18 a viral vector. In certain embodiments, the vector is a y-retroviral rector.

In addition, the presently disclosed sulyject matier provides host cells expressing the nucleic
acid molecule disclosed berein. in certain enibodiments, the host cell s a T cell.

The presently disclosed subject maiter further provides compositions comprising the cells
disclosed herein. In certain embodiments, the composition is a pharmaceutical compostbion further
comprising & pharmaceutically acceptable carrier.

The presently disclosed subject matter further provides methods of treating or ameliorating
a dizease or disorder in a subject. 1o certain embodimests, the method comprises adminisiering to
the subject the presemtly disclosed cells, or the compositions. In certain embodiments, the disease
ot disorder 18 selected from the group consisting of tumors, sengscence-associated pathologies, and
tissue decline associated with aging,  In certain embodiments, the disease or disorder is selected
from the group consisting of hung fibrosis, cardiac fibrosis, liver {ibrosis, atherosclerosis,
ostecarthritis, diabetes, chronic kidney disease, Alzheimer’s disease, and Parkinson disease.

s certain cribodiments, the disease or disorder is a senescence-associated pathology. In
cartain embodiments, the senescence-associaled pathology is selected from the group consisting of
lung fibrosis, atherosclerosis, Alzheimer's disease, dinbetes, osteoarthritis, liver fibrosis, chronic
kidnoy discase, cardiac fibrosis, and Parkinson’s discase.

In cerlain embodiments, the disease or disorder is & tumor. In certain embodiments, the
fumor 15 sclected from the group consisting of breast cancer (including triple negative breast
cancer), endometrial cancer, ovarian cancer, colon cancer, rectal cancer, lung cancer {e.g., non-
sinall cell lung cancer), stomach cancer, prostate cancer, gastric cancer, renal cancer, paoncreatic
cancer, blood cancer, cervical cancer, head and neck cancer, liver cancer (e.g.,

cholangiocarcinoma, hepatocellulay carcinoma, and fibrolunacllar hepatocelhelar carcinoma),

urotherial cancer, melanoma, and brain cancer (including glioblastoma muultifore).  [n certain

30
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embodiments, the blood cancer is selected from the group comsisting of acute lymphoblastic
leukemia (ALL), chronic lymphocytic lenkemia {CLL), acute myeloid leukemia (AMLY),
myelofibrosis, polyeythenta vera, myelodysplastic syndrome, ervthroleskemia.  ln certain
erabodiments, the tunmor is cancer.

The presently disclosed subject matter further provides methods of increasing production
of an iImmune-activating cyvtokine in response to a tomor celi in a subject. In certain embodiments,

the method comprises adoinistering to the subject the presently disclosed cells or compostiion. In

11



10

[l
L

20

tad
jasd

CA 03221342 2023-12-4

WO 2022/261398 PCT/US2022/032948

certain embodiments, the mvnune-activating cytokine is selected from the group consisting of
granulocyte macrophage colony stimulating factor (GM-CSF), [FN-a, IFN-§, IFN-y, TNF-w, IL-
i, 1-2, TL-3, iE-6, 1-11, TL-7, TL-8, 1-12, I-13, [-21, interferon regulatory factor 7 (JREF7),
CCLI, CCL2, CCL3, CCLS, CCLY. CCL], CCL13, CCL16, CXCL1, CXCL3, CXCLS, CXCL9,
CXCE 10, and combinations thereof. In certain ersbodinients, the subject is 2 human.

The presently disclosed subject malter further provides kits for treating or ameliorating a
disease or disorder in a subject, and/or increasing production of an invmune-activating cytokine in
response to a tumor cell in a subject, comprising the presently disclosed cells, the nucleic acid, or
the compasition. [n certain embodiments, the kit turther comyprises written instructions for using
the presently disclosed cell or compostiion for treating or ameliorating & disease or disorder in a
subject, and/or increasing production of an immune-activating cytokine in response 10 a tamor cell
in a subject.

In addition, the presently disclosed subject maiter provides methods of producing a uPAR-
fargeted antigen-tecogrizing receptor, comprising introducing into the cell a sucleic acid that
encodes the antigen-recoghizing receptor.

4, DETALLED DESCRIPTION OF THE INVENTION

The presently disclosed subject malter provides astigen-recngnizing receplors {e.g.,
chimeric antigen receptors (CARg)) that specifically target uP AR, The presently disclosed subject
matter further provides cells comprising such receptors. The cells can be immunoresponsive cells,
e.g., genetically modified immunoresponsive cells {e.g., T cells or NK cells). The presently
disclosed subject matter also provides methods of using such cells for frestments, e.g., for freating
and or ameliorating a disease or disorder.
Now-limiting embodiments of the present disclosure are described by the present
specification and Examples.
For purposes of clanity of disclosure and not by way of limiation, the detailed description
is divided into the following subsections:
4.1, Definttions;
4.2, uPAR;
4.3, Amigen-Recognizing Receptors;
4.4, Cells;
4.5, Compositions and Veectors;
4.6.  Polypeptides;
4.7, Formulations and Adnunistration;

4.8, Methods of Treatment;

12
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4.9 Kits; and

4.10.  Exemplary Embodiments.
4.1,  Definitions

Unless defined otheorwise, all technical and scientific torms used heregin have the meaning

commtonly understood by a person skilled in the art 1o which this invention belongs. The following
references provide one of skill with a general definition of many of the torms used in this invention:
Singleton ot al., Dictionary of Microbiology and Molecular Biology (2nd ed. 1994); The
Cambridge Dictiomary of Science and Technology (Walker ed., 1988) The Glossary of Genetices,
Sth Bd., R Rieger et al, (eds.), Springer Verlag (1991); and Hale & Marham, The Harper Collins
Bictionary of Blology (1991}, As used herein, the following terms have the meanings ascribed to
them below, unless specified otherwise.

-

As wsed hergin, the ferm “about” or “approximately™ means within an acceptable error
range for the particular value as determined by one of ordinary skill in the art, which will depend
in part o1 how the value is measured or determined, /e, the limitations of the measuyrement system.
For example, “about” can mean within 3 or more than 3 standard deviations, per the practice in the
art. Alternatively, “about™ can mean a range of ap to 20%, preferably up to 10%%, more preferably
ap 1o 5%, and more preferably still up to 196 of a given value. Altcrnatively, particularly with
respect 0 biological svstems or processes, the term can mean within an crder of magnitade,
preferably within 3-fold, and more preterably within 2-fold, of a value.

By “wnmunoresponsive celi” is meant a cell that functions in an immune response or a
progenitor, or progeny thereof. In certain enthodiments, the inmmunoresponsive oetl is a cell of
Ivmaphoid lincage. Non-limiting examples of cells of lymphoid hoeage melude T cells, Natural
Killer {(NK cells, B cells, and stem cells from which Iymphoid cells may be differentiated. In
certatn embodiments, the immunoresponsive cell is a cell of rayelowd Hineage.

By “activates an immuyncresponsive cell” is meant induction of signal transduction or
changes in protein expressionin the cell resulting ininitiation of an imraunne response. For example,
whenr CD3 Chains cluster in response to ligand binding and immunoreceptor tyrosine-based
inkibition wotifs (ITAMs) a signal transduction cascade is produced. la cerain embodinients,
when an endogenous TCR or an exogenous CAR binds to an antigen, a formation of an
immunolegical svnapse occurs that includes clustering of many molecules near the bound receptor
{(e.g. CD4 or CDR, CD3v/d/e/g, ete). This clustering of membrane bound signaling molecules
allows for ITAM motits contained within the CD3 chains to become phosphoryviated. This
phosphorvlation in turn intiates a T cell activation pathway ultimately activating transcription

factors, such as NF-xB and AP-1. These transcription factors induce global gene expression of the
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T cell to increase -2 production for proliferation and expression of master regulator T cell
proteins in order to initiate a 1 cell mediated immune response.

By “stimmulates an imsnunoresponsive cell” is meant a signal that results in a robust and
sustained immune response. In various embodiments, this ocours after immune cell {e.g., T-celt)
activation or concomitantly mediated through recepiors including, but not limited to, CH28,
CD137 (4-1BR), OX40, CD40 and [COS. Receiving multiple stimulatory sigrals can be important
to moynt a robust and fong-term T cell mediated immune response. T cells can quickly become
inhibited and uarespousive to antigen. While the effects of these co-stimulatory signals roay vary,
they generally result in increased gene expression in order to generate long lived, proliferative, and
anti-apoptotic T cells that robustly respond to antigen for complete and sustained eradication.

The term “antigen-recognizing receptor” as used herein refers to a receptor that 15 capable
of recognizing a target amtigen {e.g., uPAR). In certain embodiments, the antigen-recognizing
receptor is capable of activating an inunune ov invtuncresponsive celt {e.g., & T cell) upon s
binding to the target antigen,

As used herein, the ferm “antibody” means not only intact antibody molecules, but also
fragments of antithody molecules that retain inenusogen-binding ability. Such fragments are also
well known in the art and are regularly emploved both in vitro and in vivo. Accordingly, as used
herein, the term “antibody™ means not only intact immunogiobulin molecules but also the well-
known active fragments Flab')z, and Fab. F(ab')y, and Fab fragments that iack the Fe fragment of
intact amibody, clear more rapidly from the circulation, and may have less non-specific fissue
binding ol an intact antibody {Wahi ol al.,, Nucl Med (1983%24:316-325). As used herein, include
whole native antibodies, bispecific antibodies; chimeric antibodies; Fab, Fab’, single chain V
region fragments (scFv), fusion polypeptides, and unconventional antibodies. In certain
erabodinents, an antibody s a glycoprotein coraprising at least two heavy (H} chas and two Hight
{L) chainsg inter-connected by disulfide bonds. Each heavy chain is comprised of & heavy chain
variable region (abbreviated herein as Va) and a heavy chain constant (Cn) region. The heavy
chainn constard region is comprised of three domains, CHY, CH2 and CH3. Each light chain is
comprised of a light chain variable region (abbreviated horein as V0) and a light chain constant s,
region. The light chain constant region is comprised of one domain, . The Vrand Vi regions
can be further sub-divided into regions of hypervariability, termed complementarity determining
regions (CDR), interspersed with rogions that are niore conserved, tormed framework regions (FR).
Each Vi and V1 is composed of three CDRs and four FRs arranged from amino-terminus o
carboxy-ternunus in the following order: FR1, CDRE, FR2, CDR2, FR3, CDR3, FR4. The variable

regions of the heavy and light chains contain a binding domain that inferacts with an antigen. The
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constant regions of the antibodies may mediate the binding of the imwmunogiobulin to host tissues
or factors, including various cells of the immune system {eg., effector cells) and the first
composent (Clq) of the classical complement system.

Az used herein, “CDRs™ are defined as the complomentarity determining region amino acid
sequences of an antibody which are the hypervariable regions of immunoglobulin hegvy and light
chains.  See, eg, Kabat et al, Sequences of Proteins of lmnumological Interest, dth 15 S,
Bepartment of Health and MHuoman Services, National Institutes of Health {(1987), or IMGT
vumbering system (Letranc, The fpoonclogize {19993 7:132-136; Lefranc e af., Dev. Comp.
Immunol. (20033:27:33-77). Generally, antibodies comprise three heavy chain and three light
chain CDRs or CDR regions in the variable region. CDRs provide the majority of contact residues
for the binding of the antibody to the antigen or epitope. In certain embodiments, the CDRs regions
are delineated using the IMGT numnbering systent. in certain embodiments, the CDR regions are
delmeated asing the IMGT numbering systen accessible at
http:wwwimgtorg IMGT vguestiinput,

As used herein, the term “single-chain variable fragment” or “scFv” is a fusion protein of
the variable regions of the heavy (Vi) and light chaing (Vi) of an immunoglobulin (e.g., mouse or
human} covalently Hnked to form a Vi VL heterodimer. The heavy {Va) and fight chasss (Vi) are
etther joined directly or joined by a peptide-encoding linker ¢e.g., 10, 13, 20, 25 amino acids),
which connects the MNaerminus of the Vi with the Coterminus of the Vi, or the Cterminns of the
Vi with the N-terminus of the Vi, The Hoker is usoally rich in glycine for flexibility, as well as
serine or threonine for solubidity. The linker can link the heavy chain variabie region and the light
chain variable region of the extracellular antigen-bimding domain. Non-limiting examples of
linkers are disclosed in Shen et al., Anal. Chem, 80(6):1910-1917 {2008} and WO 2014087010,
the contents of which are heveby incorporated by reference i theiv eotiveties.  In certain
embodiments, the linker is a G48 linker.

In certain embodiments, the linker comprises or consists of the anuno acid seguence st
forth in SEQ 1D NO: 110, which is provided below:

letetelehtelele g {SEQ ID NO: 137

Is: certain embodiments, the lnker comprise or consists of the amine acid seguence set forth

i i, which is provided below:

(SR ID NG: 111]
Tn certain embodiments, the linker commprises of consists of the aninoe ackd sequence set
forth in SEQ IDNO: 112, which is providad below:
. e

o

54

G P O{ERC ID NM: 1123

GG

—_
LS
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In certain embodiments, the linker comprises or consists of the amine acid seguence set
forth in SEQ 1D NO: 113, which is provided below:

D

(FREEHEE

[BEQ ID WO 113)
In certain embodiments, the linker comprises or consists of the antino acid sequence set
forth in SEQ 1D MNO: 114, which is provided below:

[83EG I VWG 1143

In certain embodiments, the linker comprises or consists of the amine acid sequence set
forth in SEQ 1D NO:; 1135, which is provided below:

(SEQ 1D RO: 113

Despite removal of the constant regions and the mtroduction of a linker, scFy proteins retam
the specificity of the original nmunoglobulin,  Single chain Fyv polypeptide antibodies can be
expressed from a nocleic acid comprising Vu - and Vi -encoding seguences as described by
Huston, ot al. Proc. Nat. Acad Sci. USA, (1988):K5:5879-5843; U.S. Patent Nox, 5,091,513,
5,132,405 and 4,956,778; and U.S. Patent Publication Nos. 20030196754 and 20050196754,
Augtagonistic scFvs having inhibitory activity have been described {sec, ag., Zhao et al,
Hyrbidoma (Larchmt) (2008%27(6):455-51; Peter et al., J Cachexia Sarcopenia Muscle
(2012 August 12; Shiek et al., J fmuncol (2009)183{(4):2277-85; Glomarelli et al., Thromb
Haemast {2007):97{63:955-63; Fife eta., J Clin brvst (20063116(R):2252-61; Brocks ot al,
Immunotechnology 1997 3(31173-84; Moosmayer et al, Ther DImumunol 1995 2(10:31-40).
Agonistic scFvs having stinuidatory activity have been described (Perer et «l., J Biol Chern
{2003);25278(38):36740-7; Xie et al., Nat Biotech 1997 153{8):768-71; Ledbetter et al., Crir Rev
Tmunee] (19973 17(5-6%427-55; Ho et al., BioChim Biophys Acea (20031 1638(3%257-06).

The fermy “chimneric antigen receptor” or “CAR” as used hevein refers to a molecule
comprising an extraceflular astigen-binding domain that s fused to an intraceliular signaling
domain that is capable of activating or stimmslating an immunoeresponsive cell, and a transmembrane
domain. In certain embodiments, the extracellular antigen-binding domain of a CAR comprises a
scFv. The scFv can be derived trom fusing the variable heavy and light regions of an antibody.
Alternatively or additionally, the seFfy may be derived from Fab’s {instead of from an antibody,
2.2., obtained from Fab libraries). In cortain embodiments, the scFv is fused to the transmembrane
domain and then te the imtracellular signaling domain., By “substantially identical” or
“substantially honwlogous™ i1s meant a polypeptide or nucleic acid moelecule exhibiting at least
about 30% homologous or identical to a reference amino acid sequence (for example, any of the
antino acid sequences described herein) or a reference nucleic acid sequence (for example, any of
the nucleic acid sequences described herein). In certain embodiments, such a sequence is at least
about 6{194, at least about 63%, at least aboui 70%, at least about 75%, at least about B3%, af least
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about 85%, at least about 90%, at least about 95%, at least about 89%;, or at lsast about F0G%
homelogous or identical to the sequence of the amino acid or nucleic acid used for comparison.

Seguence identity can be measured by using sequence analysis software (for example,
Sequence Analysis Software Package of the Genetics Computer Group, Universily of Wisconsin
Biotechnology Center, 17 1{} University Avenue, Madison, Wis, 33703, BLAST, BESTFIT, GAP,
or PELEUP/PRETTYBOX progranss).  Such software matches identical or similar sequences by
assigning degrees of homology 1o various substitulions, deletions, mnd/or other modifications.
Conservative substitutions typically include substitutions within the following groups: glyeine,
alaning; valine, isoleucine, leucine; aspartic acid, glutamic acid, asparagine, glatamine; serine,
threoning; lysine, arginine; and phenyialanine, tyrosine. Iw an exersplary approach to determining
the degree of identity, &« BLAST program may be used, with a probability score between e-3 and
e-100 indicating a closely related sequence.

As used herein, the percent homology between two amino acid sequences is equivaient to
the percent identity between the two sequences. The percent identity between the two seguences
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 number of gaps, and the
lensgth of cach gap, which need to be introduced for optimal alignment of the two sequences. The
comparison of sequences and determination of percent identity between two sequences can be
accomplished using a mathematical algorithm.

The percent homology between two amino acid sequences can be deternmined using the
algorithm of E. Mcyers and W. Miller (Comput. Appl. Biosci., 4:11-17 {1988)) which has boen
incotporated into the ALIGN program (version 2.3, using a PAM 120 weight residue table, a gap
length penalty of 12 and a gap penalty of 4. In addition, the percent homology between two amino
acid sequences can be determined vsing the Neadleman and Wunsch {J. Mol Brol. 48:444-453
{18704 algorithm which has been incorporated bwto the GAP program i the GCG software
package (available at www.gog.com ), using either a Blossum 62 moatrix or a PAM2S50 matsix, and
a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2,3, 4, 5, or 6.

Additionally or altermatively, the smino acids sequences of the presently disclosed subject
matter can further be used as a “query sequence” to perform a search apainst public databases to,
for example, idemtify related seqguences. Suach searches can be performed using the XBLAST
program {version 2.0} of Altschul, et al. £19903 J. Mol. Biol. 215:403-10. BLAST protein searches
can be performed with the XBLAST program, score = 30, wordlenglh = 3 to obtain amine acid
sequences homologous to the specified sequences (eg., heavy and light chain variable region

sequences of scFv m903, m904, m9035, m206, and mP00) disclosed herein. To obtain gapped
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alignments for comparison purposes, Gapped BEAST can be utilized as described in Altschul et
al, (1997) Nucleic Acids Res, 23(1713389-3402. When utilizing BLAST and Gapped BLAST
programs, the default parameters of the respective programs (e.g., XBLAST and NBLAST) can be
used,

An “effective amount”™ is an amount sufficient to affect a beneticial or destred clinical result
upon treatment. An effective amount can be adnsinistered to a subject in one or more doses. In
certain embodiments, an effective amount can be an amount that is sufficient to paliiate, ameliorate,
stabilize, reverse or slow the progression of the disease, or otherwise reduce the pathological
consequences of the disease. The effective anount can be determined by a physician on a case-
by-case basis and is within the skill of one i the art. Several factors are typically taken into account
when datermining an appropriate dosage to achieve an effective amoant. These factors mchude
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.

As used herein, the term “endogenous™ refers to a nuycleic acid moleculs or polypeptide that
is normally expressed in a cell or tissue.

As vsed herein, the form “exogenous™ refers to a nucleic acid molecule or polvpeptide that
is not endogenously present in a coll. The torm “exogenous™ would thercfore cncompass any
recombinant nucleic scid molecule or polypeptide expressed in a cell, such as foreigsn,
heterologous, and over-expressed mucleie acid wolecules and polypeptides. By “exogenous™
micleic acid s meant a nocleie acid not present in a native wild-type cell; for example, an
exogenous nucleic acid may vary from an endogenous couyntorpart by sequence, by
position/location, or both, For clarity, an exogenous nucleic acid may have the same or different
sequence relative to its native endogenous counterpart; it meay be introduced by genetic engineering
i the cell itself or a progenitor thereot, and may optionally be linked to alternative congrol
sequences, such as a non-native promoter or secretory sequence.

By a “heterologous nucleic acid molecule or polypeptide™ is meant & nucleic acid molecude
{e.g., a cONA, DNA or RNA molecule) or polypeptide that is not normally present in a cell or
saple obtained from a cell. This sucleic acid mway be from another orgasism, or it may be, for
example, an mRNA molecuale that is not normally expressed in a cell or sample.

By “increase” is meant to alfer positively by at least about 5%, An alteration may be by
about 3%, about 10%, about 25%, about 309, about 509%, about 75%, about 100% or raore.

By “reduce™ is meanl to alter negatively by at least about 324, An alteralion may be by

about 5%, about 1%, about 23%, about 30%, about 50%, about 75%, or even by about 100%6.
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The terms “solated,” “purified,” or "biologically pure” refer fo material that is free fo
varying degrees from components which normally accompany it as found in its native stste,
“Isolate™ denotes a degree of separation from eriginal seurce or surroundings. “Purify” denotes a
degree of separation that is higher than isclation. A “purified” or “biclogically pure™ protein is
sufficiently free of other materials such that sy impurities do not materially affect the biological
properties of the protein or cause other adverse conseguences. That is, a nucleic acid or peptide is
purified if il is substantizlly free of cellular material, viral materizl, or colture medium when
produced by recombinant DNA technigues, or chemvical precursors or other chemicals when
chemically synthestzed.  Purity and homogeneity are typically determined using analvtical
chemistry techsiques, for example, polyacrylamide gel electrophoresis or high-performance liguid
chromatography, The term “purilied” can denole that a nucleic acid or protein gives rise to
essentially one band in an electrophoretic gel. For a protein that can be subjected to modifications,
for example, phosphorylation or glycosylation, different modifications may give rise to different
iselated proteins, which can be separately puritied.

By “isolated cell™ is meant a cell that is separated from the molecular and/or cellular
components that naturally accompany the cell.

The term “antigen-binding domam”™ as used hercin refers to a domain capabic of
specifically binding a particular antigenic determinant or set of antigenic determinanis present on
a cell

By “recognize” is meant selectively bds to a target. A T cell that recognizes a tumor can
SXPIESses a receptor (e.g, & CARY) that binds to a tumor antigen.

By signal sequence” or “leader sequence” is meant & peptide sequence fe.g., 3, 1, 15, 20,
25 or 30 amino acids) presemt at the N-terminus of newly synthesized proteins that directs their
entry io the secretory pathway

By “specifically binds” or “specifically binds f07 or “specificaily target”™ i3 mweant a
polyvpeptide or a fragment thereof that recogrizes and/or binds o & biological molecule of interest
{e.g., a polypeptide, e.g., a uPAR polypeptide), but which does not substantially recognize and/or
bind other molecules i a sample, for example, a biological sample, which naturally includes a
presently disclosed polypeptide {e.g., a uPAR polypeptide).

N

comprises”, “comprising”, and are intended to have the broad meaning ascribed

i

The ferms
t them in U S, Patent Law and can mean “includes™, “including” and the like,

As used herein, “reatment” refers {o clinical intervention in an attempl to alter the disease
course of the individual or eell being treated, and can be performed cither for prophylaxis or during

the course of clinical pathology. Therapeutic effects of treatment mclude, without limitation,
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preventing occurrence or recurrerce of disease, alleviation of symptoms, diminishment of any
direct or indirect pathological consequences of the disease, preventing metastases, decreasing the
rate of discase progression, amclioration or palliation of the discase state, and remission or
improved prognosis. By proventing progression of a discasc or disorder, a treaiment can prevent
deterioration due to a disorder in an af¥fecied or diagnosed subject or a subject suspected of having
the disorder, but also a treatrnent 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 “mndividual” or “subject” herem s & vertebrate, such as a human or non-human aninmal,
for exampie, a manunal, Mammals include, but are not lisnited to, humans, primates, farm astinals,
sport animals, rodents and pets. MNon-limiting examples of non-human aninsal subjects fxclude
rodents such as mice, rats, hamsters, and guinea pigs; rabbify; dopgs; cals; sheep: pigs; goats; cattle;
horses; and non-human prinsates such as apes and monkeys. The term “immunocompromised™ as
used herein refers to a subject who has an mnmunodeficiency. The subject is very valnerable to
opportanistic infoctions, infections caused by orgamisms that usually do not cause disease in &
person with a healkhy tmmune system but can affect people with a poorly functioning or suppressed
intmune system.

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

4.2 uP4R

uPAR (urokinase-type plasminogen activator receptor), also known as CDR7, is a
giycaosylphosphatidylinositol-anchored protein, uPAR is cysteine-rich and consists of three landem
LU domains, which bind urokinase-type plasminogen activator {(uPA}) (Kessler et al., J
Newrochem. (2017);142: 7-18; Llinas et al,, ZAMBO J. (2005);24(9): 1635-63; Huai et al., Science
(20061311 (5761):656-9; Chelsea et al., Human Genomics (2016); 10:10). uPAR also interscis
with several other proteins, including vitronectin, the uPAR associated protein (uPARAP) and the
imtegrin family of oembrase proteins.

UPAR is associated with wmor growth or metastasis in various different types of cancers,
including breast cancer {including triple negative breast cancer), endometrial cancer, ovarian
cancer, colon cancer, rectal cancer, lung cancer, stomach cancer, prostate cancer, renal cancer,
pancrestic cancer, rectal cancer, cervical cancer, head and neck cancer, liver cancer, gasiric cancer,
urotherial camcer, mclanoma, brain cancer {including glioblastoma nmitforme)}, acute
lymphoblastic leukemia (ALL), chronic lymphocytic feukeniia (CLL), and acute myeloid feukenna

{AML). Tt also plays a role in aging, such as its association with senescence-related discases

20



LA

10

20

30

WO 2022/261398 PCT/US2022/032948

associated with aging. It can also regulate hmmune response and cellsmatrix interaction and
promote tumeor cell profiferation and emergence from dormancy.

uPAR is induced during the process of cellular senescence, which can be elicited by cortain
cancer agents and accurnulates in a range of age-related and tissue damage pathologies (LIST).
Eliminatios of senescent celis can improve the response of therapy, and amehiorate symptoms of
the tissue damage pathologies including fibrosis, ete.

Soluble wrokinase plasminegen activaior receptor (suPARY is found upregulated ina
number of pathologies noted above, also in chronic obstructive pulmonary discase, asthma, liver
failure, heart failure, cardiovascular disease, and rheumatoid arthritis. (Desmedt et al, Crif. Bew
Clin, Lab. Sci. {(20871534(2): 117-133). uPAR is found to be highly expressed on senescent cells.
{Wagner ct al., Naawre (20200;383 (7814): 37-38, Amor ef af, Narure (2020 July;583(7814):127-
132). Thus, uPAR {e.g., suPAR) can be used as a disease stage biomarker. Many oncogenic
signaling pathways and tumor nucroenvironmental conditions such as hypoxia can activate
franscription factors that in turn regulate uPAR, UPAR can regulate proteol ysis by assoctating with
the outer layer of the plasma membrane by a glycosyl phosphatidylinostiol (GPI) anchoy, but it can
also be secreted or shed from the cell surface. (Harvey et al., Nar. Rev. Mol Cell Riol (2010 11,
23-36). uPAR cxpression directly correlates with the invasive potential of eadometrial carcinomas.
(Foca et al,, Gyrecol. Oneal. (20003 79(21:244-30), uPAR is implicated in several hematological
malignancies, particularly acute leukemia and multiple myeloma. (Hata et al,, Blood (1993); 81:
3357-3364; MC Bene ot al., Levkemic (2004); 18, 3944000, uPAR is reporied to be associsted
with poor prognosis in breast cancer paticnts, {Bo ¢t al,, Greol. Rep. €205, 14(1):105-12; Fockens
et al., Cancer Res. {2000); 603 ) 636-43%

In certain gmbodinents, UPAR is human yPAR comprising or consisting of the anting acid
sequence with & UniProt Reference No: Q03405-1 {SEQ 1D NO: 116) or a fragment thereof, SEQ
ID NO: 116 is provided below. In certain embodiments, the uPAR comprises three domains:
domain 1 (domain UPARLYS 1), domain 2 (domain UPAR/Ly6 2), and domain 3 (domain
UPAR/EYS 3), In certain embodiments, domain 1 comprises or consists of amine acids 23 to 114
of SEQ 11> NO: 116, In certain eraboditents, domain 2 coraprises or consists of amino acids 115

t0 213 of SEQ 1D NO: 1H6. in cerfain embodiments, domain 3 comprises or consists of amino

VR LHVRSES T
RSR
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In certain embodiments, the UPAR comprises or consists of an amine acid sequence that is
at least about 8074, at least about 85%, at lcast about Q0% a1t least about 93%, at least about 96%4,
at least about 97%, at least about 98245, or at least about 9995, at feast about 10024 1dentical to the
amino acid sequence set forth in SEQ ID NO: 116 or & fragment thercot.

In certain embodiments, the antigen-recognizing receptor bind to & portion of human aPAR.
in certain embodiments, the antigen-recognizing receptor bind to at least one of domain 1, donmain
2, and domain 3, In cerfain smbodiments, the antigen-recognizing recepior bind to domain 2, in
certain embodiments, the antigen-recognizing recepior bind to domain 3. In certain crabodiments,
the antigen-recopnizing receptor bind to both donwin 2 and domain 3. In certain embodiments,
the antigen-recogiizing receptor bind to amyine acids 115 10 363 of SEQ 1D NO: 116, I certain
embodiments, the antigen-recognizing receptor bind to amino acids 115 0 305 of SEQ 1D NO:
116
4.3. Antigen-Recognizing Receptors

The presently disclosed antigen-recognizing receptors specifically target or binds to uPAR,
In certain embodiments, the antigen-recognizing recepior is a chimeric aptigen receptor (CARY. In
certain embodiments, the antigen-recognizing recepior is a T-cell receptor (TCR).  In certain
crabodinients, the antigen-recognizing receptor is & TCR ke fusion molecuie,

The presently disclosed subject matter also provides nucleic acid moleculas 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,

4.3.1. T-Cell Becepror (TCR}

In certain embodiments, the antigen-recognizing receptor is a TCR. A TCR is a disulfide-
linked heterodimeric protein consisting of two variable chaing expressed as part of & complex with
the invartant CD3 chain melecules. A TCR found on the surface of T cells is responsible for
recognizing antigens as peptides bound to mwajor histocompatibility complex (MHCY molecules,
in certain embodiments, a TCR commprises an alpha chain and a beta chain (encoded by TRA and
TRB, respectively). Iw cartain embodiments, @ TCR comprises 3 ganma chain and a delta cham
{encoded by TR and TRD, respectively).

Each chain of a TCR is composed of two extracellular domains: Variable (V) region and a
Constant {73 region. The Constant region is proximal to the cell membrane, followed by a
transmembrane region and a short cytoplasmic tail. The Variable region binds to the peplidesMHC
complex. The variable domain of both chaias cach has three complementarity determining regions

{CDRs).
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In certain embodiments, a TCR can form a receptor complex with three dimeric sigraling
modules CD36/, CD3v/e and CD247 € or {'n. When a TCR complex engages with its antigen
and MHC (peptide/MHC), the T cell expressing the TCR complex is activated,

In certain embodiments, the TCR is an endogenous TCR. in certain embodiments, the
antigen-recognizing receptor is naturally occurring TCR,

In certain ermmbodiments, the antizen-recognizing receptor is an exogenous TR, Tn certain
embhadiments, the anligen-recognizing receplor is a recombinant TCR. In certain embodimenis,
the antigen-recognizing receptor is a recombinant TCR. In certain embodiments, the recombinant
TCR differs from any recombinant TCR by at least one wmnine acid restdue.  In certain
erxbodiments, the recombinant TCR differs from any saturally occurring TCR by at least about 2,
about 3, about 4, about 3, about 6, about 7, about 8, about 9, about 1{}, about 11, about 12, about
13, about 14, about 13, about 20, about 25, about 30, about 40, about 50, about 60, about 70, about
8O, about 94, about 1{H} or more amino acid residues. In certain erubodiments, the recombinant
TCR is modified from a patyrally occurring TCR by at least one amino acid residue. In certain
embodiments, the recombinant TCR is modified from a naturally occwrring TOR by at least about
2, about 3, about 4, about 3, about 6, about 7, about 8, abouot 9, about 10, about 11, about 12, about
13, about 14, about 15, about 20, about 25, about 30, about 40, about 50, about 60, about 70, about
R0 about 90, about 100 or more amino acid residues.

4. 3.2 Chimeric dntigen Recepior (C4R)

In certain embodiments, the antigen-recognizing receptor is a CAR. CARs are engineered
receptors, which graft or confer a speciticity of intorest onte an immane effector cell, CARSs can
be used to graft the specificity of a monoclonal antibody onto a T cell; with transfer of their coding
sequence facilitated by retroviral vectors.

There are three generations of CARs. “First generation™ CARs are typically composed of
an extraceilular antigen-binding domain {e.g., an scFv), which is fused to a transmembrane domain,
which is fused to eytoplasmic/intracelhular signaling domain. “First generation™ CARs can provide
de nove antigen recognition aind cause activation of both CD4* and CD8F cells through their
C123Z chain signaling domain in a single fusion molecule, mdependent of HLA -mediated antigen
presentation.  “Second generation” CARs add mtracelludar signaling domains from various co-
stimulatory melecules {e.g., CD28, 4-1BB, ICOS, OX40) to the cvtoplasmic tail of the CAR to
provide additional signals to the T cell. "Second genoration” CARs comprise those that provide
both co-stinnstation {e.g., CD2Z8 or 4-1BB} and activation (CD3(). “Third gencration” CARs
comprise those that provide multiple co-stimmulation (e.g., CD28 and 4-1BB) and activation

{CD3L), I cortain ombodiments, the antigen-recogmuzing receptor is a first-generation CAR. In
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certain embodiments, the antiger-recogmizing receptor is a CAR that does not comprise an
intraceliular signaling domain of a co-stimulatory moelecule or a fragment thereof. In certain
embodiments, the antigen-recognizing receptor is a second-generation CAR.

In certain embodiments, the CAR comprises an extracellular antigen-binding domain that
specifically binds to uPAR, a fransmembrang domain, and an intraceliular signaling domain,

4.3.2.1. Extracetluar Antigen-Binding Donain of A CAR

In cerlain embodiments, the extraceliylar antigen-binding domain is an scFv. In certan
cmibodiments, the scFyv s a luman scFyv. In certain emmbodiments, the sceFy 18 a humanized scFv.
In certain embodiments, the scFv is a nwarine seFv. In certain embodiments, the sel'v is idensified
by screening scFv phage Hibrary with an antigen-Fe fusion protein,

I certain embodiments, the extracellular astigen-binding domain is a Fab.  ln certain
embodiments, the Fab is crosslinked. In certain embodiments, the extracellular antigen-binding
domain is a Flab)

Any of the foregoing molecules may be comprised in a fusion protein with a heterologous
sequence to form the extraceliuvlar antigen-binding domain. Tn certain non-limiting ermobodiments,
the extracellular antigen-binding domain of the CAR (embodied, for example, an scFv or an analog
thercot) binds to uPAR {¢.g., human uP AR} with a binding affinity, for example with a dissociation
constant (Kp} of about 1 = 10 M or less, e.g., about 1 x 107 M or lass, about 1 x 107 M or less,
about 1 x 107 M or less, about 1 x 1071 M or lesg, or about 1 % 167 M or less.

Binding of the extraceilular antigen-binding domain of the CAR can be confirmed by, for
example, enzyme-linked mimnwnosorbent assay {(ELISA), radicimmunoassay {RIA), FAUS
analysis, bioassay {e.g., growth inhibition}, or Western Blot assay. Each of these assays generally

detect the presence of proteii-antibody complexes of particular interest by emploving a labeled

reagent {e.g., an antibody, or a scFv specific for the complex of interest. For example, the scFv
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can be radioactively labeled and used in a radicimmunoassay (RIA) {see, tor example, Weintraub,
B.. Principles of Radioinmunoassays, Seventh Training Course on Radioligand Assay Techniques,
The Endocrine Society, March, 1986, which is incorporated by reference herein)., The radioactive
isotope can be detected by such means as the use of a v counter or a scintilfation counter or by
agtoradiography.  In certain embodiments, the uPAR-tarpeted extracellular antigen-binding
domain is labeled with a fluorescent mwrker. Non-limiting examples of fluorescent markers
include green fluorescent protein (GFP), blue fluorvescent protein {e.g., EBFP, EBFP2, Azurite, and
mKatamal}, cyan Quorescent protein {¢.g., ECFP, Cerulean, and CyPet), and yellow fluorescent
protein {e.g., YFP, Citrine, Venus, and YPet). In certain embodiments, the uPAR-targeted human

sl is labeled with GEP.
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In certain embodiments, the CDRs are identified according fo the IMGT nmumbering system.

In certain embodiments, the extracellular amtigen-binding domain of the CAR (e.g., an
scFv) comprises a heavy chain vartable region (V) comprising a CDRI1 comprising the ansinoe
acid seguence set forth i SEQ ID N 1 or a conservative moditication therzof, a CDR2
comprising the amino acid sequenge set forth in SEQ 1D NO: 2 or a conservative modification
thereof, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO: 3 or a
congervative modification thereol, SEQ ID NOs: 1-3 are provided in Table 1.

In certain embodiments, the extracelbalar antigen-binding domain of the CAR (c.g.. av
scFvy comprises a Hight chain variable region (Vi) comprising & CDRI comprising the andno acid
sequence set forth in SEQ 1D NO: 4 or a conservative modification thereot, a CDR2Z comprising
the amine acid sequence set forth in SEQ D NO: 5 or a conservative modification thereot, and a
CDR3 comprising the amine acid sequence set forth in SEQ 1D NO: 6 or a conservative
modification thercot. SEQ 1D NQs: 4-6 are provided in Table 1.

In certain embodiments, the extraceliular antigen-binding domain of the CAR (e.g., an
scFv) comprises a Vu comprising a CDR1 comprising the amino acid sequence set forth in SEQ
N NO: 1 or a conservative modification thereof, a CDR2 comprising the amine acid sequence set
forth i SEQ 1D NO: 2 or a conservative modification thereof, and a CDR3 comprising the ansno
acid sequence set forth in SEQ ID NO: 3 or a conservative modification thereoft and a Vo
comprising a CDRI1 comprising the amino acid sequence set forth in SEQ 1D NO: 4 or a
conservative madification thereof, a CDR2 comprising the antino acid sequence set forth m SEQ
I NO: 3 or a conservative modilication, and a CDR3 comprising the amino acid sequence set
forth in SEQ 1D NO: & or a conservative modification thereof.

In certain embodiments, the extraceliular amigen-binding domain of the CAR (e.g., an
seFv) comprises a Va comprising 8 CDR1 comprising the amino acid sequence set forth in SEQ
ID NO: 1, a CDR2 comyprising the amine acid sequence set forth in SEQ ID NO: 2, and a CDR3
comprising the amine acid sequence set forth in SEQ ID NQO: 35 and & Vi comprising a CDR1
comprising the aminoe acid sequence set forth in SEQ 1D NO: 4, a CDR2 comprising the amino
acitd sequence set torth i SEQ D NO: 5, and & CDR3 comynising the amine acid sequence set
forth in SEQ 1 NO: 6.

In certain embodiments, the extraceliular astigen-binding domain of the CAR (e.g., an
scFv} comprises a Vy comprising an anyine acid sequence that is at least about 80°%% (e.g., at least
about 85%, at least about 90%, or at least about 95%) homologous or identical to the anino
sequence set forth in SEQ TD'NO: 7. For example, the extraceilular antipen-binding domain of the

CAR (c.g., an scFv) comprises & Vi comprising an amine acid sequence that 1s about 80%, about

2
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¥1%, about 82%, about 8325, about 847, about 8353%, about 86%4, about 87%, about 88%;, abowt
85095, about B0O%;, about 91%, about B2%,, about 93%, sbhout 94%, about 93%, about 96%;, about
97%, about 98%, about 99% or about 100% hemologeus oy identical to SEQ 1D NG: 7. Ia certain
embodiments, the extracellular antigen-binding domain comprises a Vu comprising the anino
sequence set forth in SEQ 1D NO: 7. SEQ 1D NO: 7 s provided i Table 1 below,

In certain embodiments, the extracellular antigen-binding domain of the CAR (e.3., an
sclv) comprises & Vi comprising an amino acid sequence that is at least about 80% (e g, at least
about 85%, at least abowt 90%, or at least sbout 35%) homologous or identical to the amino
sequence set forth in SEQ ID NO: 8, For exanple, the extracellular amtigen-binding domain of
the CAR (e.g., an scFv) comprises a Vi compising an antine acld sequence that is about 8093,
about 81%, about 82%, about 83%, about 84%, about 85%, aboul 86%, aboul 87%, about 88%5,
about 8%, about 9%, about 91%, about 92%,, about 93%., about 94%, about 95%, about 96%,
about 97%;, about 982, about 9949 or about 100°%6 homsologous or identical to SEQ 1D NO: & In
certain embodiments, the extracellular antigen-binding domain comprises & Vi comprising the
anmino sequence set forth in SEQ IDNO: 8. SEQ ID NO»: & is provided in Tabie 1 helow,

In certain embodiments, the extraceliular amtigen-binding domain of the CAR (e.g., an
sckv) comprises a Vu comprising the amine acid sequence set forth in SEQ 10 NO: 7, and a Vi
comprising the amino acid seguence set forth in SEQ ID NO: 8. In certain embodiments, the Vi
aud Vi are linked via a Hinker. o certain emmbodiruents, the linker comprises the amino acid
sequence set forth in SEQ THNO: 110

In cerlain embodiments, the variable regions within the extraccllular antigen-binding
domain of the CAR have to be linked one after another such that at the N-termimis of the
extraceliular antiges-binding domain, a heavy chain variable region (Vi) is positioned. In certain
erubodiruents, i the extracellular antigen-binding domai of the CAR is an scFv, the variable
regions are posittoned from the N- to the U-erminus: V-V

In certain embodiments, the variable regions within the extraccllular antigen-binding
domain of the CAR have o be linked one after another such that at the N-termunus of the
extraceiiolar astigen-binding dowasy, a light chain variable region (V1) is positioned.  In certaim
enthodiments, i the extracelldar antigen-binding domain of the CAR is an scFv, the variable
regions are positioned from the N- to the C-terminus: V-V, In certain embodiments, scFyv
comprises the aniino acid sequence set forth in SEQ 1D NO: 8. o certain embodiments, the scFyv
is designated as “3-C3-A". An gxemplary mucleotide sequence encoding the amino acid sequence
of SEQ 1D WO 9 is set forth in SEQ 11D NO: 10, SEQ D NOS: 9 and 10 are provided in Table 1

below.
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Table 1
CPRs 1 2 3
Vi
Vi

Fall Vu

VEYZATEV

Fall Vi,

V-V

scFv

DINA
tor Vi-
Vi

scFv

I certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
scFv) comprises a Vu comprising & CDR1 comprising the amine acid sequence sei forth in SEQ

D NO: 11 or a conservative modification thereot, a CDR2 comprising the amino acid sequence

L

get forth in SEQ 1D NO: 2 or a conservative modification thereof, and a CDR3 comprising the
amino acid sequence set forth 1o SEQ 1D NO: 12 or a conservative modification thereof, SEQ 1D
NOs: 2, 11, and 12 are provided in Table 2.

In certain embodiments, the extraceliular astigen-binding domain of the CAR (e.g., an
scFv) comaprises a Vi comprising a CDRI comprising the amino acid sequence set forth in SEQ
1 ID NO: 13 or a conservative modification thereot, a CDRZ comprising the amino acid sequence

set forth in SEQ TD NO: 3 or a conservative modification thereof, and a CDR32 comprising the
aming acid sequence set forth in SEQ 1D NO: 14 or a conservative modification thereof. SEQ D

NOs: 5, 13, and 14 are provided in Table 2.
In certain ambodiments, the extracelbilar antigen-binding domain of the CAR (e.g., an
15 seFv) comprises a Va comprising a CDR1 comprising the amino acid sequence set forth in SEQ
D NO: 11 or a conservative modification thereot, a CDR2Z comprising the amino acid sequence

set forth m SEQ 1D NO: 2 or a comservative modification thereot, and a CDR3 comprising the
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amino acid sequence set forth in SEQ TD NOE 12 or a conservative modification thereof; and a Vy
comprising a CDR1I comprising the amino acid sequence set forth in SEQ ID NO: 13 or a
conservative moditication thereof, a CDR2 comyprising the amvine acid sequence set forth n SEQ
D NQO: 3 or a conservative moditication thereof, and & COR3 comprising the amine acid sequence
set forth in SEQ 1D NQ: 14 or a conservative modification thereof.

In certain embodinents, the extracelluiar antigen-binding domain of the CAR {e.g., a scFv)

comprises a Va comprising a CDR1 comprising the amino acid sequence set torth in SEQ 1T NO:
i1, a CDR2 comprising the amino acid sequence sot torth in SEQ TD NO: 2, and & COR3
comprising the andno acid seguence set forth in SEQ ID NO: 12; and a VL comprising a CDRY
comprising the anyine acid sequesce set forth in SEQ 1D NO: 13, a CDR2 comprising the amino
acid seguence sef forth in SEQ 1D NO: 3, and & CDRS comprising the amine acid sequence st
forth in SEQ D NO: 14,

la certain embodiments, the extracellular antigen-binding domwain of the CAR {c.z., an
gelv) comprises a Vi comprising an amino acid sequence that is at least about 80% (e g, at loast
about 85%, at least about 90%, or at least about 93%) homologous or identical to the amino
sequence set forth in SEQ I NQ: 15, For example, the extracetbular antigen-binding domain of
the CAR {c.g., an scFv) comprises a Vu comprising an amine acid sequence that is about 3094,
about 81%, about 82%, about 83%, about 84%, about 85%, about 86%;, about 87%%, about R8%5,
about 89%, about 90%, about 9§%, about 92%, about 93%, about 94%;, about 93%, about 96%%,
about 97%5, about 98%, abowt 99% or about 1060% homologous or identical to the amine sequence
set forth in SEQ 1D NO: 13, In certain embodiments, the extracellylar antigen-binding domain
comprises g Vi comprising the anino sequence sct forth m SEQ 1D NO: 13, SEQ 1D NO: 15 s
provided in Fable 2 below.

I certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
scFvy comprises a ¥y comprising an amine acid sequence that is at {east about 80% {(e.g., at least
about 85%, at least about 90%, or at least about 93%) bomologous or wdentica] 1o the awino
gequence get Torth in SEQ ID NO: 16, For example, the extraceliular antigen-binding domain of
the CAR (e.g., an scbv) comprises a Vi commprising an aming acid sequence that is about 80%:,
ahout 81%:, about 82%;, about 83%4, about 84%4, about 853%;, abowut 8&%, about 87%, about 8R%,
about 89%, about 90%, about 912, about 92%, abouwt 93%%, about 4%, about $3%%, about 96%4,
about 979, about 98%6, about 99% or about 100% honmwlogous or identical to the aminoe sequence
set forth i SEQ 1D NO: 16, In certain embodiments, the extraceliular antigen-binding donmin
comprises a Vi comprising the anino sequence st forth in SEQ TD NO: 16, SEQ ID NO: 16 is

provided in Table 2 below,

[



WO 2022/261398 PCT/US2022/032948

In certain embodiments, the extracelbilar antigen-binding domain of the CAR (e.g., an
scFv) comprises a Vi comprising the amino acid sequence set forth in SEQ ID Nk 15, and a Vu
comprising the amine acid sequence set forth in SEQ 1D NO: 16, In certain embodiments, the Va
and Vi are linked via a linker, In certain embodiments, the finker comprises the amino acid

sequence set forth in SEQ 1D NQ: 110,

LA

In certain embodiments, the variable regions within the extraceilular antigen-binding
domain of the {CAR have to be linked one after another such that at the N-terminus of the
extracelhdar antigen-binding domain, a heavy chain variable region {Va} is positioned.  In certain
entbodiments, if the extracellular antigen-binding domain of the CAR is an scFyv, the variable

i} regions are positioned from the N- to the C-rerminus: V-V

In certain embodiments, the variable regions within the extraceilular antigen-binding
domain of the CAR have to be linked one after another such that at the N-ternuinus of the
extracetiufar antigen-binding domasy, a light chain variable region (V1) is positioned.  In certamn
embodiments, i the extraceliylar antigen-binding domain of the CAR is an sc¥v, the variable

15 regiovns are positioned from the N- to the C-terminus: Vi-Var.  In certain embodiments, scFv
comprises the amino acid sequence set forth in SEQ IND NO: 17, In certain embodiments, the scfy
is designated as “3-DE-A". An exenmiplary nucleotide seguence encoding the anyino acid sequence
of SEQ ID NO: 17 is sat forth in SEQ ID NO: 14, SEQ 1D NOS: 17 and 18 are provided in Table

2 below.

20 Table 2
CDR=s i 2 3
Vi Gk S OISKG 1w ¥olsug 19
N 2]

Vs COVOASS [BEG 1L 585 [SEC ID No:

Full Vi

Full V| BIVL LEFEERATL SURASGSY : SAPELLIYAASSRAT
: EIX [3¥Q

Vi-Vu

scFv

PNA
for Vi-
VR

sclvy
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Is certain embodiments, the extracellular antigen-binding domain of the CAR feg., an
selv) comprises a Va comprising a CDRI1 comprising the amino acid sequence set forth in SEQ
D NO: 19 or a conservative modification thercof, 8 CDR2 comyprising the aming acid sequence
set forth W SEQ 1D NO: 2 or a conservative modification thereof, and a CDR3 comprising the
arsnoe acid sequence set forth in SEQ 1D NG: 20 or a conservative modification thergof, SEQ 1D
NOS: 2, 19, and 20 are provided in Fable 3,

In certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
scFv) comprises & Vi comprising g CDR1I comprising the amino scid sequence set forth in SEQ
I NO: 21 or a conservative moditication thereof, a CDR2 comprising the aming acid sequence
set forth i SEQ 1D NO: 5 or & conservative mosification thereof, and a CDR3 comprising the
ansino acid sequence set forth in SEQ ID NO: 22 or ¢ comservative modification thergof, SEQ ID
NOs: 5, 21, and 22 are provided in Table 3.

In certain embodiments, the extracellular antigen-binding domain of the CAR {e.g., an
selv) comprises @ Vi comprising & CDRI comprising the aminoe actd sequence set forth in SEQ
> NO: 19 or a conservative modification thercof, 3 CDR2 comprising the amino acid sequence
set forth in SEQ 1D NO: 2 or a conservative modification thergof, and a CDR3 comprising the
amino acid sequence set forth in SEQ TD NO: 20 or a conservative modification thereof; and a Vo
compwising a CDRI1 comprising the amino acid sequence set forth in SEQ ID NO: 21 or a
conservative modification thercof, a CDR2 comprising the amine acid sequence set forth i SEQ
ID NO: 3 or a conservative modification thereof, and & CDR3S comprising the amine acid sequence
set forth in SEQ ID NO: 22 or a conservative modification thereof.

Ia certain emnbodimnents, the extracellular antigen-binding domain of the CAR (e.p., an
sclv) comprises a Vi comprising a COR1 comprising the amine acid sequence sat forth in SEQ
D NO: 19, 2 CDR2 comprising the aminoe acid sequence set forth in SEQ IDNO: 2, and a CDR3
comprising the amine acid sequence set forth in SEQ IDNO: 20; and a Vi comprising a CHRY
comprising the amine acid sequence set torth in SEQ 1D NO: 21, a CDR2 comprising the andno
acid sequence set forth in SEQ 1D NO: 3, and a COR3 comprising the amine acid sequence set
forth in SEQ ID NO: 22,

In certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
scliv) comprises a Va comprising as amino acid sequence that is at least sbout 80% ¢e g, at least
about 83%, at least abowt 90%, or at least about 95%) homologous or dentical to the amino
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sequence set forth in SEQ ID NO: 23, For example, the extracelular antigen-binding domain of
the CAR (c.g., an scFv) comprises a Va comprising an amino acid sequence that is about 80%,
about 81%, about 82%, about 8395, about 84%5, about 83%%5, about 8625, about 87%, about 88%%,
about 89%, about 90%, about 1%, about 92%, about 93%, aboul 4%, aboul 93%, aboul 96%,
about 97%, about 98%, about 99% or about 100 homologous or identical to the amine seguence
set forth in SEQ D NO: 23, In certain embodiments, the extraceliular antigen-binding donsain

comprises a Vi comprising the amino sequence set forth in SEQ 1D NO: 23, SEQ ID NO: 23 is
provided in Table 3 below.

In certain embodiments, the extraceliular astigen-binding domain of the CAR (e.g., an
scFv) comprises a Vi comprising an amino acid sequence that is at feast about 80% {e.g., at least
about 85%, at least abowt 90%, or at least about 95%4) homologous or identical to the amino
sequence set forth i SEQ ID NO: 24, For example, the extracellular antigen-binding domain of
the CAR (e.z., an sckFv) comprises a Vi comprising an amine acid sequence that is about 0%,
about 8124, about §224, about 3%, about 4%, about §3%,, about 6%, about &7%, about 88%,
about 89%, about 90%, about 91%, about 92%;, about 83%, about 94%, about 83%, about 96%,
about 97%, about 8%, about 99% or about 100% homalogous or tdentical to the amvino sequence
set forth in SEQ 1 NO: 240 In certain embodunents, the extraceliular antigen-binding domain
comprises a Vi comprising the amino sequance set forth in SEQ 1D NO: 24, SEQ 1D NO: 24 is
provided in Table 3 below.

In certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
sclivy compriscs a Vi comprising the amino acid sequence set forth in SEQ 1D NO: 23, and a Vo
comprising the amine acid sequence set forth in SEQ 1D NO: 24, 1o certain embodiments, the Vy
and Ve are linked via a Hnker. In certain embodiments, the linker comprises the amino acid
sequence set forth i SEQ (D NO: 110,

In certain embodiments, the variable regions within the oxtraceilular antigen-binding
domsain of the CAR bave to be linked one after asother such that at the N-ermunus of the
extraceliular antigen-binding domain, a heavy chain variable region {Vu) is positioned. In certain
embodiments, if the extracellular antipen-binding domain of the CAR s an sctv, the variable
regions are positioned from the N- to the Cterminus: Va-Vi.

In certain embodiments, the variable regions within the extracellolar amtigen-binding
donmain of the CAR have to be linked one after another such that at the N-terminus of the
extraceilular antigen-binding domain, & light chain variable region (V1) is positioned. In cerlain
embodiments, # the extracellular antigen-binding domain of the CAR is an scFv, the variable

regions are positioned fron the N- to the C-termunus: Vi-Vae  In certain embodiments, scFv
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comprises the amine acid sequence set forth in SEQ TD NOk 25, In certain embodiments, the seFv
is designated as "3-G1-A”. An exemplary nucleotide sequence encoding the amino acid sequence
of SEQ ID NO: 25 is st forth in SEQ ID NO: 26, SEQ ID NOS: 25 and 26 are provided in Table

3 below,

h Table 3
CDRs i 2 3
Vi
Vi
Full Vn

Full V1.

for Vi~
Vi

sckv

In certain embodiments, the extraceliular astigen-binding domain of the CAR (e.g., an

seFv) comprises a Vu comprising 8 CDR1 comprising the amino acid sequence set forth in SEQ

ID NO: 19 or a conservative moditication thereot, & CDR2 comprising the amino acid sequence

get forth i SEQ 1D NO: 27 or a comservative modification thereof, and a CDR3 comprising the

10 amino acid sequence set forth in SEQ 1D NO: 28 or a conservative modification thereof, SEQ 1D
NQs: 19, 27, and 28 are provided in Table 4.

In certain embodiments, the extraceliular 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

D NO: 29 or a conservative madification thereot, a CDR2 comprising the amine acid sequence

15 set torth in SEQ ID NO: 3 or a conservative modification thereof, and a COR3 comprising the

amine acid sequence set forth in SEQ D NO: 30 or a conservative modification thereof. SEQ 1D

NOs: 3, 29, and 30 are provided in Table 4.
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In certain embodiments, the extracelbilar antigen-binding domain of the CAR (e.g., an
scFv) comprises a Va comprising a CDR1 comprising the amino acid sequence set forth in SEQ
ID NO: 19 or a conservative modification thereof, a CDR2 comyprising the amtino acid sequence
set forth in SEQ 1D NO: 27 or a conservative modilication thorcof, and a CDR3 comprising the
aming acid sequenge set forth in SEQ [D NO-: 28 or a conservative modification thereot and a Vi
comprising & CDRY comprising the amino actd sequence set forth in SEQ ID NO: 29 or a
conservative modification theveof, a CDIR2 comprising the amine acid sequence set forth i SEQ
D NGk 5 or a conservative modification thereof, and 8 CDR3 comprising the aming acid sequence
set forth in SEQ 1D NOQ: 30 or a conservative modification thereof,

I certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
scFy) comprises a Vi comprising a CDRI comprising the amine acid sequesce set forth in SEQ
D NO: 19, a CHR2 comprising the amino acid sequence set forth in SEQ D NO: 27, and a CDR3
comprising the amine acid sequence set forth in SEQ 1D NO: 28; and a Vi comprising a CDRY
comprising the amine acid sequence set forth in SEQ 1D NQO: 29, a UDR2 comprising the amino
acid sequence set forth in SEQ 1D NO: 3, and a CPR3 comprising the amine acid sequence set
forth in SEQ ) NO: 30,

I certain embodiments, the extraceliular antigen-binding domain of the CAR (c.g., an
scFyv) comprisas a Vi comprising au amino acid sequance that is at least about 8095 (e.g., at least
about 85%, at least about 90%, or at least about 95%%) homologous or identical to the amino
sequence set forth in SEQ T NGO: 31, For example, the extraceliufar antigen-binding domain of
the CAR {e.g., an scFy} comprises a Vi comprising an aminoe acid scquence that is about 80%,
about 1%, about 82%, about 83%, about 8494, about 83%, abowut 867, abowut 87%, about 8R%,
aborat 89%%, about 90%, about 919, gbout 929, about 83%, about 94%;, about §3%, about 96%;,
about 9725, about 98%, about 99% or about 100% homologous or identical to the aniino sequence
set forth in SEQ 1D NO: 31, In certain smbodiments, the extraceliular antigen-binding domain
comprises 8 Var comprising the amine sequence set forth in SEQ 1 NO: 31, SEQ 1D NO: 31 s
provided in Table 4 below,

la certain embodunents, the extracellular antigen-binding domain of the CAR (e.p., an
scFvy comprises a Vi comprising an amino acid sequence that is at least about 80% (e g., at least
abogt 85%, at least about 0%, or at least about 95%) homologous or identical o the amino
sequence set forth in SEQ 1D NO: 32, For example, the extraceliular antigen-binding domwain of
the CAR (e.g., an scTFv) comprises a Vi comprising an ansno acid sequence that is aboul 80%,
about 81%, about 82%, about 83%, about 84%, about 85%, about 86%, about 87%, about 88%;,

about 89%, about A%, about 91%, about 92%, about 93%, about 94%,, about 95%, about 96%,
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about 97%, about 8R%,, about 99% or about 10076 bomologous or identical to the amine seqguence
set forth in SEQ 1D NO: 32, In certain embodiments, the exiracellular antigen-binding domain
comprises a Vi comprising the amino sequence st forth in SEQ 1D NO: 32, SEQ ID NO; 32 s

provided in Table 4 below.

LA

In certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an

scFv) comprises & Vi comprising the amino acid sequence set forth in SEQ D NO: 31, and a Vi

comprising the amine acid sequence set forth in SEQ D NO: 32, In certain embodiments, the Vi

and Vi are linked via a linker. In certain embodiments, the linker comprises the amine acid

sequence set forth in SEQ 1D NQ: 110,

150 In certain embodiments, the variable regions within the extraceilular antigen-binding
donmain of the CAR have io be linked one after another such that at the N-terminus of the
extracellutar antigen-binding domain, a heavy chain variable region {Vu) is positioned. In certain
gmbadiments, if the extracellnlar antigen-binding domain of the CAR s an sctv, the variable
regions are positioned from the N- to the C-terminus: V-V,

i5 In certain embodiments, the variable regions within the extracellular antigen-binding
domain of the CAR have 1o be linked one after another such that at the N-terminus of the
extraceliular antigen-binding domain, a light chain variable vegion (Vi) s positioned. in cortain
embodiments, if the extracellnlar antigen-binding domain of the CAR is an sc¥y, the variable
regions are positioned from the N- to the Coerminus: Vi~V In certain erabodiments, scFv

20 comprises the amino acid sequence set forth in SEQ 1D NO: 33, In certain embodiments, the seFv

is designated as “3-H4-A”. An exemplary nucieotide sequence encoding the amine acid seguence

of SEQ 1D NO: 33 is set forth in SEQ 1D NO: 34, SEQ 1D NOS: 33 and 34 are provided in Table

4 below,

Tahle 4

ﬂ.
{SEQ 1L NO:

Full Vi

FCARDEYLTY

Full Vi

Vi~V

sclv

34
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DBNA
for Vi-
Vy

selfv

In certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
scbv) comprises a Vi comprising a CBR1 comprising the aminoe acud sequence sct forth in SEQ
ID WO 35 or a conservative modification thereofl, a CDR2 comprising the amino acid sequence
set forth s SEQ 11D NO: 36 or a conservative modification thereof, and a CDR3 comyprising the
amino acid seqguence set forth in SEQ I NO: 37 or a conservative modification thereof. SEQ D
NOs: 35-37 are provided in Table 3.

In certain embodiments, the extracellular antigen-binding domasin of the CAR (eg., an
scFv) conyprises & Vo compristing & CDRI comprising the amino acid sequence set forth in SEQ
1> NQO: 38 or a conservative modification thereof, a CDR2 comprising the amino acid sequence
set forth m SEQ 1D NO: 39 or a conservative modification thercof, and a CDR3 comprising the
ansno acid sequence set forth in SEQ ID NO: 40 or a conservative modification thereof. SEQ ID
NOsg: 38-40 are provided in Table 5,

I certain embodiments, the extracellular antigen-bindiag domain of the CAR (e.g., an
scFyv) comprises a Y comprising a CDRI comprising the amino acid sequence sot forth in SEQ
iD NO: 35 or a conservative modification thereof, a CDR2 comprising the amino acid sequence
set forth v SEQ 11D NO: 36 or a conservative modification thereof, and a CDR3 comprising the
amino acid sequence set forth in SEQ [D NO: 37 or a conservative modification thereot; and a Vi
comprising a CDRI comprising the amino acid sequence set forth in SEQ ID NO: 38 or a
gonservative moditication thereof, a CDI2 comprising the amine acid sequence set forth @ SEQ
D NQO: 39 or a conservative madification thereof, and a CDR3 comprising the amino acid sequence
set forth in SEQ D NO: 40 or 8 conservative modification thereof,

In certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
gcbv) comprises a Vi comypwrising a CDR1 comprising the amino acid sequence set forth in SEQ)
D NCk 33, a CDR2 comprising the amine acid sequence sot forth in SEQ ID NQ: 536, and a CDR3
comprising the amine acid seguence set forth in SEQ 1D NO: 37; and a Vi comprising a CDRI

comprising the amino acid sequence set forth in SEQ ID NO: 38, a CDR2 comprising the amino
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acid sequence set forth i SEQ 1D NO: 39, and a CDR3 comprising the amino acid sequence set
forth in SEQ 1D NO: 40,

i certain embediments, the extracellular antigen-binding domain of the CAR (e.g., an
scFy) comprises a Yy comprising an amino acid sequence that is at least about 8094 (e.g., at least
about 85%, at least about 90%, or at least about 93%) homologous or identical to the amino
sequence set forth in SEQ ID NO: 41, For example, the extraceliudar antigen-binding domain of
the CAR {e.g., an scFv) comprises a Vi comprising an amino acid sequence that is about 80%,
about 8194, about 8§2%,, about 83%, about 84%;, about 83%%, about Re%, about 87%, about 88%,
about 89%, about 90%, about 91%, about 92%, aboul 93%, about 94%, about 93%%, about 96%%,
about 9794, about 98%,, about 99%6 or about 100% homiologous or identical to the aniino sequence
set forth in SEQ 1D NO: 41, In certain smbodiments, the extracelivlar antigen-binding dommain
comprises a Vu comprising the amino sequence set forth in SEQ I NO: 41, SEQ 1D NO: 41 s
provided in Fable 5 below.

In certain embodiments, the extraceliular antigen-binding domain of the CAR (e.g., an
scFv) comprises a Vi comprising an amino acid sequence that is at least about 80% (e.g., at least
about 85%, at least about 90%, or at least about 953%) homologous or idemtical to the amino
sequence set forth v SEQ H) NO: 42, For example, the extraceliular antigen-binding domwain of
the CAR (e.g., an sclv) comprises a Vy comprising an amino scid seguence that is about 8095,
about 81%, about 82%, about 83%, about 84%, about 85%, about 86%, about 87%, about 88%;,
about 8%, about %, about 21%, about 2%, about 93%, about 94%;, about 95%, abouot 96%;,
about 97%, about 98%, about 99% or about 100% homologous or ddentical to the amino sequence
set forth in SEQ 1D NO: 42, In certaun embodiments, the extracallular antigen-bimding domam
comprises 4 Vi comprising the amino sequence set forth in SEQ 15D NO: 42, SEQ 1D NO» 42 is
provided ia Table 5 below.

In certain embodiments, the extracellular antigen-binding domain of the CAR {e.g., an
seFy) comprises o Vi comprising the amino acid sequence set forth in SEQ 1D NG 41, and a Vi
comprising the amino acid seguence set forth in SEQ 1D NO: 42, i certain enbodiments, the Vi
and Vi are linked via a Hinker. o certain embodiments, the linker cowmprises the awuno acid
sequence sot forth in SEQ D NO: 110,

In certain embodiments, the variable regions within the extracellolar amtigen-binding
donmain of the CAR have to be linked one after another such that at the N-terminus of the
extracellufar antigen-binding domain, a heavy cham vartable region (Vi) is positioned. i cerlain
embodiments, # the extracellular antigen-binding domain of the CAR is an scFv, the variable

regiong are posttioned from the N- to the C-terminus: Vu-Vi.
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In certain embodiments, the variable regions within the extraceilular antigen-binding
domain of the CAR have to be linked one after ancther such that at the N-terminus of the
extracettular antigen-binding domain, a light chain variable region (Vi) 18 positioned. In cortain

embodiments, i the extracclivlar antigen-binding domain of the CAR is an scly, the variable

§  regiong are positioned from the N- to the C-termunues: Vi-Vie  In certain embodiments, scFv
comprises the anino acid sequence set forth in SEQ 11 NO: 43, In certain embodiments, the seFv
is designated as “4-F5-A”. An exemplary nucleotide sequence encoding the amino acid sequance
of SEQ 1D NO: 43 is set forth in SEQ 1D NO: 44, SEQ 1D NOS: 43 and 44 are provided in Table
3 below,

10 Table §
CDRs 1 2 3
Vi
V.
Full Vi § BveLL
YADS
Fult V1
Vi-Vn
schv
PNA
for Vi-
Vy
sckv
Int certain cmbodiments, the extracellular antigen-binding domain of the CAR (ec.g., an
sobvy conywises 8 Vi comprising a CDR| comprising the amine acid sequence set forth in SEQ
ID NO: 45 or a conservative modification thereof, a CDR2 comprising the amino acid sequence
get forth in SEQ 1D NO: 46 or a conservaiive modification thersof, and a CDR3 comprising the
15 anuno acid sequence set forth in SEQ 1D NO: 47 or a conservative modification thereof. SE(Q ID

CA 03221342 2023-12-4

NOs: 45-47 are provided in Table 6,
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In certain embodiments, the extracelbilar antigen-binding domain of the CAR (e.g., an
scFv) comprises a Vi comprising a CDRY comprising the amino acid sequence set forth m SEQ
ID NO: 48 or a conservative modification thereof, a CDR2 comyprising the amtino acid sequence
set forth in SEQ 1D NO: 3 or a conservative madification thercof, and a CDR3 comprising the
amine acid sequence set forth in SEQ 1D NO: 49 or a conservative modificationt thercof, SEQ D
NQs: 35, 48, and 49 are provided in Table 6.

In certain ambodimenis, the exiraceliular amtigen-binding domain of the CAR (e.g., an
scFvy comprises a Va comprising & CDR1 comprising the amino acid sequence set forth in SEQ
D NO: 45 or a conservative modification thereol, a COR2 comprising the anvino acid sequence
set forth i SEQ 1D NO: 46 or a conservative madification thereof, and a COR3 comprising the
amino acid sequence set forth in SEQ 1D NO: 47 or a conservative modification thereef; and a Vi
comprising & CDRI comprising the amine acid sequence set forth in SEQ 1D NO: 48 or a
conservative modification thereof, a CIDRZ comprismg the anmyinoe acid sequence set forth i SEQ
1 NO¥: 3 or a conservative modification thereof, and a CDR3 comprising the amine acid sequence
set forth in SEQ ID NO: 49 or a conservative modification thereof

In certain embodiments, the extraceliular amtigen-binding domain of the CAR (e.g., an
sckv) comprises a YV comprising a CDRI comprising the aming acid sequence sot forth in SEQ
ID NO: 43, a CDR2 comprising the amine acid sequence sat forth in SEQ 1D NO: 46, and a CDR3
comprising the amino acid sequence set forth in SEQ 1D NO: 47; and a Vi comprising a CDR1
comprising the amine acid sequence set forth in SEQ 1D NO: 48, a CDR2 comprising the amina
acid sequence set forth in SEQ ID NO: 3, and a CDR3 comprising the amine acid sequence sot
forth in SEQ 1D NO: 49,

In certain embodiments, the extracelizlar antigen-binding domain of the CAR (e.g., av
scFv) comprises a Vi compriging an amino acid sequence that is at least about 809 (e.g., at least
aboyt 83%, at lsast about 90%, or at least abour 95%%) homologous or identical to the amino
sequence set torth in SEQ 1D NO: 50, For example, the extraceliular antigen-binding domain of
the CAR {e.g., an scFv) comprises a Vi comprising an amino acid sequence that is about B0%,
about 81%, about 82%, gbout 83%, about 84%%, about 85%, about 6%, about 87%, about 88%,
about 89%;, about 90%,, about 91%, about 92%,, about 93%,;, about 94%, about 953%, about 96%,,
about 97%, about 98%, about 99% or about 100% homologous or identical to the amine sequence
set forth in SEQ 1D NO: 30, In certain embodiments, the extraceliular antigen-binding domain
comprises & Vi comprising the amino sequence set forth in SEQ 1D NO: 530, SEQ 1D NO: 530 1

provided in Table 6 below.
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In certain embodiments, the extracelbilar antigen-binding domain of the CAR (e.g., an
scFv) comprises a Vi comprising an amino acid sequence that is at {east abowt 0% (e.g., at least
about 85%, at least about 90%, or at Jeast about 95%) homologous or identical to the amino
sequence set forth in SEQ ID NO: 51, For example, the extracellular antigen-binding domain of
the CAR (e.g., an scFv) comprises a Vi compriging an amino acid sequence that is about 80%;,
about 81%, about 82%, about 3%, about 84%, about 5%, about 86%:, about 7%, about 8%,
about 89%,, about 90%, about 91%, about 92%,, about §3%,, about 94%,_ about 95%, about 96%,,
about 97%, about 88%%, about 99% or about 100% bomologous or tdentical to the aming sequence
set forth in SEQ 1D NO: 31, In certain embodiments, the exitracellular antigen-binding domain
comprises a Vi comprising the amine sequence set forth in SEQ 1D NQO: 51, SEQ IDNO: 51 s
provided in Table 6 below.

Int certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
schv) comprises & Vi compwising the amino acid sequence set forth in SEQ 1D NO: 540, and a Vi
comprising the amino acid sequence sat forth in SEQ ID NQO: 31, In certain embodiments, the Vi
and Vi are linked via a linker. In certain embodiments, the linker comprises the amino acid
sequence set forth in SEQ 1D NO: 110,

I certain embodiments, the variable regions within the oxtraceilular antigen-binding
domain of the CAR have to be linked one after another such that at the N-terminus of the
extracellufar antigen-binding domain, a heavy cham variable region {Vu) is positioned. In certain
embodiments, #f the extracellular antigen-binding domain of the CAR is an sclv, the variable
regions are positioned [rom the N- 1o the C~termings: Yu-Yi.

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-termimus of the
extraceliufar antigen-biading domair, & light chain variable region (Vi) 18 positioned. o certain
embodiments, if the extracelivlar antigen-binding domain of the CAR is an scFy, the variable
regions are positioned from the N- to the C-terminus: V-V In certain ermsbodiments, scFy
comprises the amino acid sequence set forth in SEQ 1D NO: 32, In certain embodiments, the sclfy
1s designated as "4-F12-A7. An exemplary nucleotide sequence encoding the amino acid sequence
of SEQ 15 N 52 is set forth in SEQ ) NO: 53, SEQ TD NOS: 52 and 53 are provided in Table

6 bedow,

Table 6
CDRs 1 2 3
Vi CYEMUY [BEG
Ve {EEQG ID RG:

12 WO
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Full vV

Full Vi

Vi-Vuy

schv

PNA
for Vi-
VR

schv

In certain embodiments, the extracellular amtigen-binding domain of the CAR (e.g., an
scFv) cotaprises a Vu comprising a CDR1 comprising the aming acid sequence set forth in SEQ
ID NOx 34 or a conservative maodification thereot, a CDR2 comprising the amino acid sequonce
get forth i SEQ 1D NO: 55 or a conservative modification thereof], and a CDR3 comprising the
anmine acid seguence set forth in SEQ 1D NO: 56 or a conservative modification thereof. SEQ 1D
NQOs: 54-56 are provided 1n Table 7.

In certain embodiments, the oxtracelbalar astigen-binding domain of the CAR (e.g.. an
scFvy comprises & Vi comprising a CDR1 comprising the amino acid sequence set forth in SEQ
ID NO: 57 or a conservative modification thereof, a COR2 comprising the anzino acid sequence
set forth in SEQ 1D NO: 3 or a conservative modification thercof, and a CDR3 comprising the
amino acld sequence set forth in SEQ 1D NG: 38 or a conservative modification thereof, SEQ 1D
NOs: 5, 57, and 58 are provided in Table 7.

Ia certain embodiments, the extraceliular antigen-binding domain of the CAR (2., an
scFv) comprises a Vu comprising a CDRI1 comprising the amino acid sequence set forth in SEQ
D NO: 54 or a conservative modification thercof, a COR2 comprising the amino acid sequence
set forth i SEQ 1D NO: 55 or a conservative madification thereof, and a CDR3 comprising the
aming acid sequence set forth in SEQ ID NQO: 36 or a conservative modification thersof} and a Wy
comprising & CDRI comprising the amino acid sequence set forth in SEQ 1D NO: 37 or a

conservative modification thereof, a CDR2 conprising the anyino acid sequence set forth in SEQ
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D NCE 5 or a conservative modification thereof, and 2 CDR3 comprising the aminge acid seqguence
set forth in SEQ ID NO: 38 or a conservative modification thereof,

i certain embediments, the extracellular antigen-binding domain of the CAR (e.g., an
scFyy comprises a Yy comprising a CDRI1 comprising the amino acid sequence set forth in SEQ
D NO: 54, a CDR2 comprising the amine acid sequence set forth in SEQ D NO: 5335, and a CDR3
comprising the aming acid sequence set forth in SEQ 1D NO: 56; and a Vi comprising a CDRI

I
7
i

comprising the amino zcid sequence set fosth in SEQ ID NO: 37, a CDR2 comprising the amino
actd sequence set forth in SEQ 1D NO: 5, and & CDR3 comprising the aimino acid sequence set
forth in SEQ ID NO: 38,

I certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
scFy) comprises a Vy comprising ai aming acid sequence that is at least about 8095 (e.g., at least
about 85%, ai least about 90%, or &t least about 93%) homologous or identical to the amino
sequence set forth in SEQ 1D NO: 59, For example, the extraceliufar antigen-binding domain ot
the CAR {e.g., an scFy} comprises a Vi comprising an amine acid sequence that is about 80%;,
about 81%, about 82%, about 83%, asbout 84%;, about 83%,, about 86%, about 87%, about 88%,
about 89%, about 90%, about 91%,, about 92%, about 93%, about 94%, about 93%, about 96%,
about 9724, about 98%, about 99% or about 100% homologous or identical to the aniino sequence
set forth in SEQ 1D NO: 539, In certain smbodiments, the extracelivlar antigen-binding domain
comprises a Vu comprising the amino sequence set forth in SEQ 1D NO: 59, SEQ 1D NO: 59 s
provided in Fable 7 below,

Is ¢ertain embodiments, the extracellular antigen-binding domain of the CAR {e.g., an
sclFv) comprises a Vi comprising an armino acid sequence that is at least about 80% {e.g., at least
about 83%, at least about 90%, or at least about 93%) homologous or idemiical to the amino
sequence st forth i SEQ ID NO: 6. For example, the extracellular antigen-binding domain of
the CAR (e.g., an scl'v) comprises a Vo comprising an amino acid sequence that is about B809%s,
about 81%e, about 82%, about 83%, about 84%,, about 85%, about 86%, about 87%. about 88%,
about 89%, about 90%, about 91%, about 92%, about 93%, about 94%;, about 93%;, about 96%,
about 97%, about 98%;, about 99% or sbout 100% homelogous or identical to the aming seguence
set forth in SEQ 1D N{O: 60, In certam embodiments, the extracellular antigen-binding domain
comprises a Vi comprising the amino sequence set forth in SEQ 1D NQO: 60, SEQ ID NO: 60 is
provided in Fable 7 below.

In certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
seFv) comprises & Vi comprising the amino acid sequence set forth in SEQ TR NO: 539, and a Vi

comprising the anmsno acid sequence set forth 1n SEQ ID NO: 60, In certain embodiments, the Vi
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and Vi are linked via a2 linker. In certain embodiments, the linker comprises the aminoe acid
sequence set forth in SEQ IDNO: 110.
I 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-terminus of the

LA

extraccliular antigen-binding domain, a heavy chain variable region { Vi) is positioned. In certain
embodiments, if the extracelhdar antipen-binding domain of the CAR is an scFv, the variable
regions are positioned [rom the N- 1o the C-termyinas: V-V
In certain embodiments, the varviable regions within the extracellular antigen-binding
domain of the CAR have to be linked one after another such that at the N-terminus of the
10 exiraceliular antigen-binding domain, a light chain variable region (Vi) 18 positioned. 1w certain
embodiments, i the extracelivlar antigen-binding domain of the CAR is an sclFy, the variable
regions are positioned front the N- to the C-terminus: Vi-Va.  In certain embodiments, scFv
comprises the anunoe acid sequence set forth in SEQ HY NO: 61, In cartain embodiments, the scFv
is designated as “4-A3-B", An exemplary nucleotide sequence encoding the amino acid sequence
15 of SEQ IR NOx 61 is set forth in SEQ ) NO: 62, SEQ 1D NOS: 61 and 62 are provided in Table
7 below,

Table 7

Wy WAVLY

I WO
Full Vi | E GPGEELELS oE
: ’ KNTLYTOMMNGL

Full Vi

Vi~V

sclv

DBNA
for Vi-
Vi

seFy
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In certain embodiments, the extracellular amtigen-binding domain of the CAR (e.g., an
scFv) comprises a Vy comprising a CDRI comprising the amino acid sequesce set forth in SEQ
ID NOx 63 or a conservative modification thereot, a CDR2 comprising the amino acld sequonce
get forth in SEQ 1D NO: 64 or a conservative modification thereof, and a CDR3 comprising the
anyno acid sequence set forth in SEQ 1D NO: 65 or a conservative modification thereof. SEQ 1D
NOs: 63-635 are provided in Table 8.

In certain embodiments, the extracelbalar antigen-binding domain of the CAR (c.g.. av
scFvy comprises & Vi comprising a CDR1 comprising the amino acid sequence set forth in SEQ
D NO: 66 or a conservative madification thereot, & CDOR2 comprising the amine acid sequence
set torth in SEQ 1D NO: 67 or a conservative modification thereof, and a CDR3 comprising the
amino acid sequence set forth in SEQ 1D NO: 68 or a conservative modification thercof. SEQ 1D
NOs: 66-6¥ are provided 11 Table ¥,

In certain embodiments, the extraceliular antigen-binding domain of the CAR (e.g., an
scFv) comprises a Vi conwprising a CDRI1 comprising the amino acid sequence set forth in SEQ
D NO: 63 or a conservative modification thercof, a CDR2 comprising the amino acid sequence
set forth s SEQ 1D NO: 64 or a conservative madification thercof, and & CDR3 comprising the
aming acid sequence sat forth in SEQ 1D NO: 63 or a consarvative maodification theraof} and a Wy
comprising & CDRI comprising the amino acid sequence set forth in SEQ 1D NQ: 66 or a
conservative madification thereof, a CDR2 comprising the antino acid sequence set forth m SEQ
I NO: 67 or a conservative moditication thereot, and a CDR3 comprising the amino acid sequence
set forth in SEQ D NO: 68 or a conservative modification thereof,

In certain embodiments, the extraceliular amigen-binding domain of the CAR (e.g., an
seFv) comprises a Va comprising 8 CDR1 comprising the amino acid sequence set forth in SEQ
ID NO: 63, & CDR2 comprising the amineo acid sequence set forth in SEQ 1D NO: 64, and &« CDR3
comprising the amsino acid sequence set forth in SEQ 11D NO: 65; and a Vi comprising & CDR1
comprising the amine acid seguence set forth in SEQ ID NO: 66, a CDR2 comprising the amino
acid sequence set forth i SEQ 1D NO: 67, and a CDR3 comprising the amine acid sequence set
forth in SEQ ID NO: 68,

In certain embodiments, the extraceliular astigen-binding domain of the CAR (e.g., an
scFv} comprises a Vy comprising an anyine acid sequence that is at least about 80°%% (e.g., at least
about 85%, at least about 90%, or at least about 95%) homologous or identical to the anino
sequence set torth in SEQ 1D NO: 69, For example, the extraceltular antigen-binding domain of

the CAR {e.g., an scFy)} comprises a Vi comprising an anuno acid sequence that is about 80%;,
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about 81%, about 829, about 83%4, about 84%4, about 85%;, about 86%%, about 87%, about 8R%;,
about 89%, about 90%, about 9124, about 92%, abowt 93%%, about 94%, about 3%, aboul 36%4,
about 97%, about 98%;, about 99% or about 100% homologous or identical to the antino sequence
set forth in SEQ 1D NO: 69, In ceortain embodiments, the extracelivlar antigen-binding domain
comprises a Vi comprising the aminge sequence set forth in SEQ 1B NO: 68, SEQ 1D NO: 69 is
provided in Table 8 below.

In certain ambodimenis, the exiraceliular amtigen-binding domain of the CAR (e.g., an
scFvy comprises o Vi comprising an amino acid sequence that is at least abowt 80% {e.g., at least
abegt 85%, at least about 90%, or at least about 95%) homologous or identical to the amino
sequence set forth in SEQ 1D NO: 70, For example, the extraceliular antigen-binding donxain of
the CAR (e.g., an sclv) comprises a Vo comprising an anzino acid seguence that is about B0%,
about 81%, about 82%, about 83%, about B4%, about 5%, about 86%, about 87%, about 88%,
about 89%, about 90%, about 91%, about 92%, about 93%,, about 24%, about 95%:, about 96%;,
about 97%, about 98%, abowt 99% or about 100%% homologous or tdentical to the amino sequence
set forth in SEQ 1D NO: 70, In certain embodiments, the extracellular antigen-binding domain
comprises 4 Vi comprising the amino sequence set forth in SEQ 15 NO: 70, SEQ 1D NO: 70 is
provided in Fable & below.

In cortain embodiments, the extracellular antigen-binding domain of the CAR {e.g., an
scFv) comprises a Vi comprising the amino acid sequence set forth in SEQ 1 Nk 69, and a Vi
comprising the amino acid sequence set forth in SEQ D NO: 70, In certain embodiments, the Vu
and Vi are linked via a linker. In certain embodiments, the linker comprises the aminoe acid
sequence set forth in SEQ 1D NO: 110,

In certain embodiments, the variable regions within the extracellnlar antigen-binding
donmzain of the CAR have to be linked onc after another such that at the N-terovous of the
extracellular antigen-binding domain, a heavy chain variable region {(Vn) is positionsd. In certain
embodiments, if the extracellular antigen-binding domain of the CAR is an scfv, the variable
regions are positionad from the N- to the C-terminus: Vu-Vi.

I certain embodiments, the variable regions within the extraceilular antigen-binding
domain of the CAR have fo be linked one after another such that at the N-terminus of the
extracellutar antigen-binding domain, a light chain variable region (Vi) is positioned. I certain
embodinents, i the extraceliular antigen-binding domain of the CAR is an scFyv, the variable
regions are posilioned from the N- to the C-terminus: V-V, In certain embodiments, scFy
comprises the amino acid sequence set forth in SEQ 1D NO: 71, In certain embodiments, the scFv

is designated as 053G, An exemplary nucleotide sequence encoding the amine acid sequence of
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SEQ D NO: 71 is set forth in SEQ 1D NO: 72, SEQ D NOS: 71 and 72 are provided in Table §
below.

Table 8
CDRs 1 2
VR

fav

Full Vi

DTAY

Full Vi

Vi-Vn

scFv

BNA
for Vi-
Yy

scFv

In certain embodiments, the extraceliular astigen-binding domain of the CAR (e.g., an
scFv) comprises a8 Vy conprising a CDRI comprising the amino acid sequerce set forth in SEQ
ID NO: 73 or a conservative modification thereot, & CDR2 comprising the amino acid sequence
set forth v SEQ 1D NO: 74 or a conservative modification thereof, and a CDR3 comprising the
aminge acid sequence set forth in SEQ 1D NO: 73 or a conservative modification thereof, SEQ 1D
NOs: 73-75 are provided in Table 9.

In certain embodiments, the extracellular antigen-binding domain of the CAR (cg., an
scFvy comprises a Vi comprising a CDR1 comprising the amino acid sequence set forth in SEQ
D NO: 76 or a conservative madification thereot, & CDR2 comprising the amino acid sequence
set forth in SEQ 1D NO: 67 or a conservative maodification thereof, and a CDR3 comprising the
amino acid sequence set forth fn SEQ 1D NO: 77 or a conservative modification thercof. SEQ D
NOQOs: 67,76, and 77 are provided in Table 9.

In certain embodimenis, the exiraceliular antigen-binding domain of the CAR (o.g., an

scFv) comprises a Va comprising a CDRI1 comprising the amino acid sequence sat forth in SEQ

4
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1D NO: 73 or a conservative madification thereof, 8 CDR2 comprising the amine acid sequence
set torth m SEQ ID NO: 74 or a conservative modification thereof, and a CDR3 comprising the
aninoe acid sequence set forth in SEQ 1D NO: 75 or a conservative maodification thereef; and a Vi,
comprising a CDRI comprising the amino acid sequence set forth in SEQ (D NQ: 76 or a
conservative modilication thereot, a CDR2Z comprising the antino agid sequenge set forth i S8
D NO: 67 or a conservative modification thereot, and a CDR3 comprising the amino acid sequence
set forth in SEQ D NO: 77 or a conservative modification thereot.

In certain embodiments, the extracelbalar antigen-binding domain of the CAR (c.g.. av
scFvy comprises a Vi congprising a CBRI1 comprising the amino acid sequence set forth in SEQ
D NO: 73, & CORZ comprising the amine acid sequence set forth in SEQ 1D NO: 74, and a CDR3
comprising the amine acid sequence set fortk in SEQ 1D NO: 75: and a V1. comprising a CDR1
comprising the amine acid seguence set forth in SEQ 1D NO: 76, a CDR2 comprising the amino
acid sequence set forth i SEQ 1D NO: 67, and a CDR3 comprising the amine acid sequence sot
forth in SEQ ID NO: 77

In certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
scFv} comprises a Vu comprising an amino acid sequence that is at least sbowt 80% (e g, at least
about 85%, at least about 90%, or at least about 95%) homologous or identical to the anuno
sequence set forth in SEQ 1D NO: 78, For example, the extraceliclar antigen-binding domain of
the CAR {e.g., an scFv) comprises a4 Vg comprising an amino acid sequence that is about 30%%,
about 81%, about 82%, about 83%, about 84%, about 5%, about 86%, about 87%, abouot 88%,
about 89%, about 90%4, about 91%, about 92%, about 93%, about 94%, about 953%,, about 96%,
about 97%, about 98", about 997 or about 100%% bomologous or identical to the amino seguence
set forth in SEQ 1D NO: 78, In certain embodiments, the extracellular antigen-binding domain
comprises a Vi comprising the amino sequence set forth in SEQ 1D NO: 78, SEQ D NO: 78 1
provided in Table 9 below.

In certain embodiments, the extracellular antigen-binding domasin of the CAR (e.g., an
gcFv) comprises a Vi comprising an amino acid sequence that is at least about 80%% (e.g., at least
about 83%, at least about 9095, or at least about 953%) homologous or wdentical to the amino
sequence set forth 1n SEQ 1D NO: 79,0 For example, the extracellular antigen-binding domain of
the CAR (e.g., an scFv) comprises a Vo comprising an amino acid sequence that is about 8024,
about 81%, about 82%, about 83%:, about 849, about 85%, about 8695, about 87%, about 88925,
about 89%, aboul 90%, about 91%, about 92%, about 93%, aboul 94%5, aboul 93%, aboul 9695,
about 97%, about 98%, about 99% or about 100% homologous or identical to the amnino sequence

get forth in SEQ ID NO: 79, I certam embodiments, the extracellular antigen-binding domain
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comprises a Vi comprising the amino sequence sat forth in SEQ 1D NO: 790 SEQ 1D N{x 79 i3
provided in Table 9 below.

i certain embediments, the extracellular antigen-binding domain of the CAR (e.g., an
scFv) comprises a Yy comprising the amino acid sequence st forth in SEQ D NQ: 78, and a ¥y
comprising the angno acid sequence set torth in SEQ 1D NO: 79, iIn certain embodiments, the Vg
and Vi are linked via a finker. in certain embodiments, the linker comprises the amino scid
sequence set forth in SEQ IDNO: 110.

In certain embodiments, the varviable regions within the extracellular antigen-binding
domain of the CAR have to be linked one after another such that at the N-terminus of the
exiraceliular antiges-binding domaiy, a heavy chain variable region (Vi) (s positioned. I certain
embodiments, i the extracelivlar antigen-binding domain of the CAR is an sclFy, the variable
regions are positionied from the N- to the C-terminus: Vu-Vi.

I certain ermbodiments, the variable regions within the extracellular antigen-binding
domain of the CAR have to be linked one after another such that at the N-terminus of the
extracetlutar antigen-binding domain, a light chain variable region (Vi} is positioped. In certain

cmbodiments, if the extracelhslar antigen-binding domain of the CAR is an scFv, the variable

regions arce positioned from the N- to the C-terminus: Vi-Ve,  In cortain ombodinwents, scky

20

comprises the smino acid sequence set forth in SEQ 1D NO: 116, In certain embodiments, the
scFv is desigunated as "03A67.  An exemplary nucleotide sequence encoding the amino acid
sequence of SEQ D NO: 80 is set forth in SEQ 1D NO: 81, SEQ ID NOS: 80 and 81 are provided

in Table 9 below.

Table @
CDRs 1 2 3
Vy
Vi

Full Vu

Fall V1.

Vi-Vy

scly

BNA
for Vi-
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VR

sclv

In certain embodiments, the extracellular antigen-binding domain of the CAR (eg., an
scFv) comprises ¢ Vu comprising & CDRI comprising the amino actd sequence set forth in SEQ
D NO: 45 or a conservative modification thereof, a CDR2 comprising the amino acid seguence
set forth in SEQ 10 NO: B2 or a conservative modification thersof, and a CDR3 comprising the
ansno acid sequence set forth in SEQ ID NO: 83 or a conservative modification thereof. SEQ ID
NOs: 45, 82, and 83 are provided in Fable 10,

In certain embodiments, the exraceliular antigen-binding domain of the CAR (e.g., an
scFvy comprises a Vi comprising a CORI comprising the aminoe acid sequence set forth m SEQ
1D NO: 84 or a conservative moditication thereot, a CDR2 comprising the amino acid sequence
get forth in SEQ 1D NO: 67 or a conservative modification thereof, and a CDR3 comprising the
aming acid sequence sat forth in SEQ ID NO: 85 or a conservative modification thereof. SE) ID
NOs: 67, 84, and 85 are provided in Table 10.

In certain cmbodiments, the oxtraceliular astigen-binding domain of the CAR (e.g., an
sclv) comprises a Vy comprising a CDR1 comprising the amino acid sequence sot forth in SEQ
ID NO»: 43 or a conservative modification thereot, a CDR2 comprising the amino acid sequence
set torth m SEQ 1D NO: 82 or a conservative modification thereof, and a CDR3 comprising the
amine acid sequence set forth in SEQ 1D NO: 83 or a conservative modilication thercof; and a Vg
comprising a CDR! comprising the amine acid sequence set forth in SEQ ID NO: 84 or a
conservative mwodification thereof, a CDR2 comprising the amino acid sequence set forth in SEQ
HDNO: 67 or g conservative modification thereof, and a CDR 3 comprising the amino acid seguence
set forth in SEQ 1D NO: 85 or a conservative modification thereof.

In certain embodiments, the extracellular antigen-binding domain of the CAR {e.g., an
scFv) comprises 8 Vi comprising & CDRI comprising the amino actd sequence set forth in SEQ
ID NG 43, 2 CDR2 comprising the amino acid sequence set forth in SEQ IDNO: 82, und a CDR3
comprising the amine acid sequence set forth in SEQ 1D NO: 83; and a Vi comprising a CDR1
comprising the anuno acid scguence set fosth in SEQ ID NO: 84, & CDR2 comprising the amino
acid sequence set forth i SEQ 1D NO: 67, and a CDR3 comprising the amino acid sequence set

forth in SEQ D NO: 85,
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In certain embodiments, the extracelbilar antigen-binding domain of the CAR (e.g., an
scFv) comprises & Vy comprising an amino acid sequence that is at least about 809 (e.g., at least
about 85%, at least about 90%, or at Jeast about 95%) homologous or identical to the amino
sequence sct forth in SEQ 1D NQ: 86, For example, the extracelivlar antigen-binding domain of
the CAR {e.g., an scFy)} comprises a Vi comprising an amino acid sequence that is about 80%;,
about 81%, about 82%, about 3%, about 84%, about 5%, about 86%:, about 7%, about 8%,
about 89%,, about 90%, about 91%, about 92%,, about §3%,, about 94%,_ about 95%, about 96%,,
about 97%, about 88%%, about 99% or about 100% bomologous or tdentical to the aming sequence
set forth in SEQ 1D NO: 86, In certain embodiments, the exitracellular antigen-binding domain
comprises & Vi comprising the anyine sequence set forth in SEQ 1D NO: 86, SEQ D NQO: 86 is
provided in Table 10 below,

Int certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
schv) comprises a Vi comprising an anune acid sequence that is at least about 80% (e.g., at least
about 83%, al lcast about 90%, or at least about $5%) homologous or identical to the aming
sequence set forth in SEQ 1D NO: 87, For example, the extraceliular antigen-binding domain of
the CAR (e.g., an scFv) comprises a Vo comprising an amino acid sequence that is about 80%;,
about §1%, about 82%, about 83%6, about 849, about 85%, about 836%, about 87%, about 88%,
about 89%, about 90%, about 91%, about 92%, about 93%%, about 9495, about 93%;, about 9695,
about 97%, about 98%, abowut 89% or sbout 100% homologous or identical to the amino sequence
set forth in SEQ ID NO: 87, In certain embodiments, the extracelinlar antigen-binding domain
comprises a Vi comprising the amino sequence set torth in SEQ 1B NO: 87, SEQ ID NO»: 87 15
provided in Tabla 10 below,

In certain embodiments, the extraceliular amigen-binding domain of the CAR (e.g., an
scFv) comprises a Vi comprising the amino acid sequence set forth in SEQ 1D NO: 86, and a Vy,
comprising the amino acid sequence set forth in SEQ ID NO: 87, In certain embodiments, the Va
angd Vi are linked via a linker.  In certain embodiments, the linker commprises the amino acid
gequence set forth in SEQ 1D NQO: 110,

I certain embodiments, the variable regions within the extraceilular antigen-binding
domain of the CAR have fo be linked one after another such that at the N-terminus of the
extraceliular antigen-binding domain, a heavy chain variable region {Va) is positioned. In certain
embodinents, i the extraceliular antigen-binding domain of the CAR is an scFyv, the variable
regions are positioned from the N- to the C-lerminus; V-V,

In certain emabodiments, the variable regions within the extracellular antigen-binding

domain of the CAR have fo be limked one after another such that at the N-ternunus of the
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extracelhdar antigen-binding domain, a light chain variable regiou (Vi) is positioned. In certain
embodinents, if the extracellular antigen-binding domain of the CAR is an scFv, the variable
regions are peositioned from the N- to the Coterminus: Vi-Va,  In certain emmbodintents, scFv
comprises the amino acid sequence set forth in SEQ 1D NO: 88, In certain embodiments, the scly
is designated as “05B27. An exemplary nucleotide sequence encoding the amino acid sequence of

SEQ 1D NO: B8 s set forth in SEQ [D NO: 88, SEQ 1D NOS: 88 and 89 are provided in Table 10

balow,
Table 18
CDRs 1 2 3
Vy E SIYG [HEG [ EGEGEOT [SEQ
Vi

Full Vi

Full Vi

Vi-Vn

sefv

PNA
for Vi-
Vy

schv

I certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
scFv) comprises 8 Vu comprising s CDR1 comprising the amino actd sequence set forth in SEQ
ID NO: 90 or a conservative modification thereof, a CDR2 comprising the amino acid segquence
set forth v SEQ 113 NO: 91 or a conservative miodification thereof, and a CDR3 comprising the
amine acid sequence sot forth in SEQ 1D NO: 92 or a conssrvative modification thereof, SE 1D
NOs: 90-92 are provided in Table 11,

In certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
scFv) comprises & Vi comprising a COR1 comprising the amino acid sequence set forth in SEQ
D NO: 63 or a conservative modification thereof, & CDR2 comprising the amino acid sequence

50
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set forth i SEQ 1D NO: 67 or a conservative modification thereof, and a CDR3 comyprising the
anino acid seqguence set forth in SEQ ID NO: 94 or a conservative modification thereof. SEQ ID
NOs: 67, 93, and 94 are provided iz Table 11.

It certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
scly) comprises a Va comprising a CDR1 comprising the amino acid sequence set forth in SEQ
D NO: 90 or a conservative miodification thereof, a CDR2 comprising the amine acid sequence
get forth in SEQ 1D NO: 61 or a conservative modification thersof, and a CDR3 comgprising the
anmino acid sequence set forth in SEQ 1D Nk 92 or a conservative modification thereof; and a Vi
comprising a CDRY comprising the amino acid sequence set fowth in SEQ ID NO: 93 or a
congervative modification thereof, a CDR2Z comprising the amvine acid sequence set forth i SEQ
ID NGO 67 or a conservative modification thereof, and a COR3 comprising the amino acid sequence
set forth in SEQ ID NO: 94 or a conservative modification thereof.

la certain embodiments, the extracellular antigen-binding domwain of the CAR {c.z., an
sclvy comprises & Vi comprising & CDR1 comprising the amino acid sequence set forth in SEQ
O NO: 90, & CDR2 comprising the amine acid sequence set forth in SEQ 1D NO: 91, and a CDR3
comprising the andno acid sequence st forth in SEQ 1D NO: 92; and a Vi comyprising a CHRY
comprising the anvino acid sequence set torth in SEQ 1D NO: 23, a CDR2 comprising the amino
acid sequence set forth in SEQ ID NOx 67, and a CDR3S comprising the amino acid sequence sat
forth in SEQ 1D NO: 94,

In certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
sclv) comprises a Y comprising an amino acid sequence that is at least about 80% (e g, at loast
about 83%, at least about 90%0, or at least about 95%) homologous or identical to the amino
sequence set forth in SEQ 1D NQO: 95, For example, the extracelbular antigen-binding domain of
the CAR {e.g., an scFv) comprises a Vi comprising ai amino acid sequence that is about 80%,
about 81%, about 82%, about 83%:, about 84%, about 85%, about B6%, aboul 87%, aboul BR%s,
about 89%, about 90%, about 9%, about 92%, about 93%, about 94%, about 95%. about 96%.
about 9799, about 98%, abowt 99% or about 100% homologous or identical to the amine sequence
set forth i SEQ [D NO: 95, In certamn embodiments, the extraceliular antigen-binding domam
comprises a Vir comprising the amino sequence set forth in SEQ TD NO: 65, SEQ D NO: 95 s
provided in Table 11 below.

In certain embodiments, the extracellular antigen-binding domain of the CAR (e.g., an
scFy) comprises a Vi comprising an amino acid sequence that is al feast about 80% (e.g., at least
about 85%, at least about 90%, or at least about 95%) homologous or identical to the amino

sequence st forth w1 SEQ D NO: 96, For example, the extraccliular antigen-binding domain of
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the CAR (e.g., an scFv) comprises a Vo comprising an amine acid sequence that is about R0%,
abougt 81%%, about 82%, about 83%, about 84%%, abowt 83%, about 86%, about 87%, about 88%%,
about 89%, about 90%, about 9195, about 92%5, about 9324, about 9425, about 953%, about 96%%,
about 97%, about 98%, about $9% or about 100% homologous or identical to the amino sequence
get forth in SEQ 1D NO: 96, In certain embodiments, the extracellplar antigen-binding domain
comprises a Vi comprising the amino sequence set farth in SEQ 1D NO: 96, SEQ TD NO: 86 15
provided in Table 11 below.

In certain embodiments, the extracelbalar antigen-binding domain of the CAR (c.g.. av
scFvy comprises a Vi comprising the aminoe acid sequence set Torth i SEQ ID N 95, and a Vo
comprising the amine acid sequence set forth in SEQ D NO: 96, In certain embodiments, the Vi
and Vi are linked via a linker. In certain cmbodiments, the inker comprises the amino acid

equence set forth in SEQ 1D NO: 110

[

I certain ermbodiments, the variable regions within the extracellular antigen-binding
domain of the CAR have to be linked one after another such that at the N-terminus of the
extracelhstar antigen-binding domain, a heavy chain variable region { Vi) is positioned. In certain
cmbodiments, if the extracelhslar antigen-binding domain of the CAR is an scFv, the variable
regions are positioned from the N- to the C-terminus; Ve~V

In certain embodiments, the variable regions within the extraceilular antigen-binding
domain of the CAR have to be linked one after another such that at the Noermunus of the
extraccliular antigen-binding domain, a light chain variable region (V1) s positioned. In certain
cithodiments, if the cxtracellyiar antigen-binding domain of the CAR i3 an scPv, the variable
regions are positioned from the N- fo the Coterminus: Vi~V In cerfoin embodiments, scFv
comprises the amino acid sequence set forth in SEQ ID NO: 97, In certain embodiments, the scFy
s designated as “D3FS”. An exemplary nucleotide sequence encoding the aminog scid sequence of

SEQ 1D NO: 87 is set forth in SEQ 1D NO: 98. SEQ 1D NOS: 97 and 98 are provided in Table 11

below,
Table 11
CDRs 1 2 3
Vu
Vi

Full Vn

Full V1.
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Vi-Vy

sclv

DPNA
for Vi-
Vy

scFv

In certain cmbodiments, the oxtracellular asgigen-binding domain of the CAR (e.g., an
scFvY comprises @ Wy comprising a CDRI comprising the amino acid sequence sot forth in SEQ
ID Nk 43 or a conservative modification thereot, a CDR2 comprising the amino acld sequence
set torth m SEQ 1D NO: 46 or a conservative modification thereof, and a CDR3 comprising the
andno acid sequence set forth in SEQ 1D NO: 99 or a conservative modification thercofl SEQ 1D
NQOs: 45, 46 and 99 are provided in Fable 12,

In certain embodiments, the extracelbslar antigen-binding domain of the CAR (e.g., an
scFvy comprises & Vi comprising a COR1 comprising the amino acid sequence set forth in SEQ
D NO: 66 or a conservative madification thoreot, & CDR2 comprising the amine acid sequence
get forth i SEQ ID NO: 67 or a conservative modification thereof, and a CDR3 comprising the
amino acid sequence set forth in SEQ 1D NO: 108} oy & conservative modification thereof. SEQ 1D
NQs: 66, 67, and 100 are provided in Table 12.

Ie certain smbodimenis, the extraceliular antigen-binding domain of the CAR (s.g., an
sclFv) comprises a Va comprising a CDR1 comprising the amino acid sequence sat forth in SEQ
ID NO: 43 or a conservative modification thereof, 8 CDR2 comprising the anvino acid sequence
set forth in SEQ 1D NO: 46 or a conservative modification thercof, and a CDR3 comprising the
amine acid sequence set forth in SEQ 1D NO: 99 or a conservative modification thersef; and a Vi
comprising a CDRI comprising the amine acid sequence set forth in SEQ 1D NO: 66 or a
conservative modificaton thereof, a CDR2 conprising the anyino acid sequence set forth in SEQ
1D NO: 67 or a conservative moditication thereot, and a CDR3 comprising the amino acid sequance
set forth in SEQ ID NO: 100 or a conservative modification thersof.

In certain embodiments, the extraceliular astigen-binding domain of the CAR (e.g., an

=

scFv) comprises @ YV comprising a CDRI comprising the amino acid sequence sot forth in SEQ
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D NO: 45, a CDR2 comprising the amino actd seqguence set forth in SEQ 1D NO: 46, a CDR3
comprising the anino acid sequence set forth in SEQ ID NO: 99; and a Vi comprising a CHRY
comprising the amiine acid sequence set forth in SEQ 1D NO: 66, a CDR2 comprising the amino
acid sequence set forth i SEQ 1D NOk 67, and a CDR3 comprising the amino acid sequence sel
forth in SEQ ID NO: 100,

In certain embodiments, the extracellular antigen-binding domain of the CAR (e.3., an
sclivy comprises a Va comprising as amino acid sequence that is at least sbout 80% (e g, =i least
about 85%, at least abowt 90%, or at least sbout 35%) homologous or identical to the amino
sequence set forth in SEQ 1D NO: 101, For example, the extracellalar antigen-hinding domain of
the CAR {ec.g., an scFv) comprises a Vi comprising an amino acid sequence that is about 3095,
about 81%, about 82%, about 83%, about 84%, about 85%, aboul 86%, aboul 87%, about 88%5,
about 8%, about 9%, about 91%, about 92%,, about 93%., about 94%, about 95%, about 96%,
about 97%, about 98%;, about 99% or about 100% homologous or identical to the amine sequence
set forth in SEQ ID NOk 101, In certain embodiments, the extracelialar antigen-binding domain
comprises a Vi comprising the amino sequence set forth in SEQ 1D NO: 161, SEQ ID NO: 101 is
provided in Fable 12 below.

I certain embodiments, the extraceliular antigen-binding domain of the CAR (c.g., an
soFvy comprises a Vi comprising an amino acid sequence that is al feast about 809 (e.g., at least
about 85%, at least about 90%, or at least about 95%%) homologous or identical to the amino
sequence set forth in SEQ 1D NO: 102, For example, the extraceiluiar antigen-biading domain of
the CAR (e.g., an scFv) comprises a Vi comprising an amino acid sequence that 18 about 80%,
about 1%, about 82%, about 83%, about 8494, about 83%, abowut 867, abowut 87%, about 8R%,
aborat 89%%, about 90%, about 919, gbout 929, about 83%, about 94%;, about §3%, about 96%;,
about 9725, about 98%, about 99% or about 100% homologous or identical to the aniino sequence
set forth in SEQ 1D NO: 102, In certain embodiments, the extracellular antigen-binding domain
comprises a Vi comprising the amino sequence set forth in SEQ D NO: 102, SEQ D NO: 2 s
provided in Table 12 below.

la certain embodunents, the extracellular antigen-binding domain of the CAR (e.p., an
scFv) comprises a Vi comprising the amino acid sequence set forth in SEQ 1D NO: 191, and a Vo
comprising the amino acid sequence set forth in SEQ ID NO» 102, in cortain embodiments, the
Vi and Vi are linked via a linker. In certain embodiments, the linker comprises the amine acid
sequence set forth in SEQ [D NGO 110,

In certain emabodiments, the variable regions within the extracellular antigen-binding

domain of the CAR have fo be lmked one after another such that at the N-termunus of the
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extracelhadar antigen-binding domain, a heavy chain variable region {Va} is positioned. In certain
embodinents, if the extracellular antigen-binding domain of the CAR is an scFv, the variable
regions are positioned from the N- to the C-terminass: Ve-Vio

In certain embodiments, the variable regions within the exiraceilular antigen-binding
domain of the CAR have to be linked one after another such that at the N-termiinus of the
extraceliufar antigen-binding domain, a light chain variable region (V) is positioned.  In certain
embhadiments, if the extracellular antigen-binding domain of the CAR is an scPv, the variable
regions are positioned from the N- to the C-terminus: Vi-Vy.  In certuin cmbodiments, scFv
comprises the aminoe acid segquence set forth in SEQ 1D NO: 103, In certain embodinents, the
scFy is designated as “03G37.  An exemplary nucleotide sequence encoding the amino acid
sequence of SEQ 1D NQ: 103 s set forth in SEQ 1D NO: 104, SEQ 1D NOS: 103 and 104 are

provided in Table 12 below.

Table 12
CDRs 1 2 3
Vu
Vi SRR T (ARG 1L GAS [SEQ 1D WO:

Full Vi

Full V1.

Vi-Vu

sebv

PNA
for Vi-
VR

sy

CA 03221342 2023-12-4

In certain embodiments, the exiracellular antigen-binding domain of the CAR (e.g., an
) g 2 8.

scFv) comprises a Vi comprising a CDRI1 comprising the amino acid sequence set forth in SEQ

D NO: 105 or a conservative moedification thereof, a CDR2 comprising the amino acid sequence

set forth in SEQ 1D NO: 106 or a conservative modification thereof, and a COR3 comprising the

]
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ansno acid sequence set forth in SEQ HD NO: 107 or a conservative modification thereof. SEQ ID
NOs: 105-107 are provided in Table 13,

i certain embediments, the extracellular antigen-binding domain of the CAR (e.g., an
scFy) comprises a Yy comprising an amino acid sequence that is at least about 8094 (e.g., at least
about 85%, at least about 90%, or at least about 93%) homologous or identical to the amino
sequence set forth in SEQ TD NO: 108, 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 8194, about 8§2%,, about 83%, about 84%;, about 83%%, about Re%, about 87%, about 88%,
about 89%, about 90%, about 91%, about 92%, aboul 93%, about 94%, about 93%%, about 96%%,
about 9794, about 98%,, about 99%6 or about 100% homiologous or identical to the aniino sequence
set forth in SEQ 1D NO: 108, In certain embodiments, the extracalbular antigen-binding domain
comprises a Vi comprising the amino sequence set forth in SEQ 1D NO: 108, SEQ D NO: 108 is
provided in Table 13 below. An exemplary nucleotide sequence encoding the amino acid sequence
of SEQ 1D NO: 108 is set forth in SEQ ID NO: 109, SEQ 1D NOS: 108 and 109 are provided in
Table 13 below.

In certain embodiments, the Va and Vi are linked via a Hinker.

I certain embodiments, the variable regions within the oxtraceilular antigen-binding
domain of the CAR have to be linked one after another such that at the N-terminus of the
extracellufar antigen-binding domain, a heavy cham variable region {Vu) is positioned. In certain
embodiments, #f the extracellular antigen-binding domain of the CAR is an sclv, the variable
regions are positioned [rom the N- 1o the C~termings: Yu-Yi.

In certain embodiments, the variable regions within the extracellular antigen-binding
domain of the CAR have 1o be linked one after another such that at the N-terminus of the
extracetular antigen-binding domaiy, & light chain variable region (Vi) 18 positioned. o certain
embodiments, if the extracelivlar antigen-binding domain of the CAR is an scFy, the variable
regions are positioned fron the N- to the C-erminus: V-V In certain erobodiments, the scFv s

designated as “07B3™.

Table 13
CDRs 1 2 3
Vi
Full Vu
PNA
for Vi
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R ARG GG A

TETRCTAC
Il MG:

As used herein, the term “a conservative sequence modification” refers to an amine acid
modification that does not significamtly aftect or alter the binding characteristics of the presently
disclosed uPAR-argeted CAR {e.g., the extracellylar antigen-binding domain of the CAR})
comprising the amino acid sequence. Conservative modifications can include amino acid
substitutions, additions and deletions. Modifications can be introduced into the extracellular
antigen-binding domain of the presently disclosed CAR by standard techniques knows in the art,
such as site-directed mutagenesis and PCR-medinted mutagenesis. Amino acids can be classified
into groups according to their physicochemical properties such as charge and polarity,
Conservative aming acid substitutions are ones in which the amine acid residue s replaced with
an armino acid within the same group. For example, amine acids can be classified by charge:
positively-charged amino acids inchude lysine, arginine, histidine, negatively-charged aming acids
include aspartic acid, glutamic acid, neutral charge amino acids include alanine, asparagine,
cysteine, glatanvoe, glveine, isoleucine, leucwe, methionine, pheovlalagive, profine, seriue,
threonine, tryplophan, tyrosine, and valine. In addition, amino acids can be classified by polarity:
polar amine acids include arginine (basic polar), asparagine, aspartic acid {acidic polar), glutamic
acid (acidic polar), glutamsine, histidine (basic polar), lyvsine (basic polar), serine, threonine, and
tyrosing; non-polar amino scids include alanime, cysteine, glycine, isoleucine, leycing, methionine,
pheayialanine, proline, tryptophan, and valine. Thus, onc or more amine acid residucs within a
CDR region can be replaced with other aminoe acid residues from the same group and the altered
antibody can be tested for retained function {fe., the functions set forth in {¢} through (1) above)
ysing the functional assays described herein, In certain embodiments, no more than one, 5o more
than two, no more than three, no more than four, no more than five residues within a specified
sequence or a CDR region are altered.

The Vu and/or VI amine acid sequences having at least about 80%, at least about 80%, at
least about 3%, at least abowut 90%, or at least about 95% (e.g., aboui 8 1%, about 83%, about 83%;,
about 84%, about 853%, about 86%, about 87%, about 88%, about 89%, about 90%, about 9%,
about 92%, about 93%, about 94%, about 95%, about 96%, about 97%, about 98%, or about 99%)
homology or identity o a specific sequence {e.g.. SEQ 1D NQ: 7, SEQ ID NO: 8, SEQ ID NQO: 15,
SEQ ID NG: 16, SEQ ID NG: 23, SEQ ID NG: 24, SEQ D NO: 31, SEQ 1D NO: 32, SEQ D NO:
41, SEQ 1D NO: 42, SEQ ID NO: 50, SEQ 1D NO: 51, SEQ ID NO: 39, SEQ D NO: 60, SEQ ID
NO: 69, SEQ ID NO: 70, SEQ 1D NO: 78, SEQ ID NG: 79, SEQ 1D NO: 86, SEQ D NO: 87,
SEQ IRY NG: 85, SEQ 1D NO: 96, SEQ D KO: 104, SEQ D NO: 102, or SEQ 1D NO: 18) may

S
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contain substitutions (e.g., conservative substitations), insertions, or deletions relative to the
specified sequence(s), but retain the ability to bind to uPAR. In certain embodiments, a total of §
to 10 amino acids are substituted, inserted and/or deleted in a specific sequence (e.g., SEQ D NO:
T, SEQ 1D NO: 8, SEQ 1D NQ: 13, SEQ 1D NO: 16, SEQ 1D NQO: 23, SEQ 1D NO: 24, SEQ 1D
NO: 31, SEQ 1D NG: 32, SEQ 1D NQ: 41, SEQ 1D NO: 42, SEQ 1D NO: 50, SEQ D NO: 51,
SEQ D NO: 39, SEQ TD NG: 60, SEQ [B NO: 69, SEQ IDNO: 70, SEQ IDNQO: 78, SEQ IDNO:
79, SEQ) ID NO: 86, SEQ 1D RO: 87, SEQ ID NO: 835, SEQ 1D NO: 96, SEQ D NO: 101, SEQ
D NO: 102, or SEQ D NO: 108). In cortain embodiments, substitutious, inscriions, or deletions
oceur in regions outside the CDRs (e.g., in the FRy) of the extracellular antigen-binding domain,
In cermin embodiments, the extraceliular antigen-binding domain cowmprises Vu and/or Vi
sequence selected from SEQ ID NOs: 7, 8, 15, 16, 23, 24 31, 32 41, 42 30, 31, 39, 66, 69, 70,
7R, 79, 86, 87, 93, 96, 101, 102 or 108 including post-translational modifications of that sequence
(SEQ ID NG: 7,8, 15, 16,23, 24, 31, 32, 41, 42, 50, 51, 539, 68, 69, 70, 78, 79, 86, 87, 95, 96, 101,
102 or 108),

In certain embodiments, the extraceliular antigen-binding domain of a presently disclosed
CAR cross-competes for binding to uPAR (e.g., human sPAR) with a reference antibody or an
antigen-binding fragment thereof comprising the Vy CBR1, CDR2, and CDR3 sequences and the
Vo CDR1, CDR2, and CDR3 sequences of, for example, any one of the pregenitly disclosed sclFvs
{e.g. 3-C3-A, 3-DB-A 3-G1-A, 3-H4-A, 4.F5-A, 4-Fl12-4A, 4-A5-B, 03G9, 0546, 03B2, 05F5,
O5G3, and 0783). In certain embodiments, the extraceilular antigen-binding domain of a presently
disclosed CAR cross-competes for binding to uPAR (e.g., human uPAR) with & reforence antibody
or an antigen-binding portion thercof comprising the Vy and Vi sequences of, for example, any
ohe of the presemly disclosed scFvs (e.g., 3-C3-A, 3-DE-A, 3-G1-A, 3-H4-A, 4-F5-A, 4-F12-4,
4-A5-B. 03G9, 05A6, 05B2, O5F5, 05GS, and 07B3).

In certain embodiments, the extracellular antigen-binding domain of a presently disclosed
CAR cross-competes for binding to uPAR (e.g. lwsman uPAR) with a reference antibody or an
antigen-binding portion thereof comprising the Yy CDRI, CBR2, and COR3 sequences and the
Vi CDRE, CBR2, and COR3 sequences of seFv 3-C3-A. For exaniple, the extracelhsar antigen-
binding domain of a presently disclosed CAR cross-competes for binding to uPAR (e g, human
UPARY with a reference antibody or an antigen-binding portion thereod comprising a Vi compising
a CDRI comprising the amine acid sequence set forth in SEQ (D NO: 1, & CDR2 comprising the
amine acid sequence sel forth in SEQ 1D NO: 2, and a CDR3 comprising the amino acid sequence
set forth in SEQ 1D NO: 3; and a Vi comprising a CDRI comprising the amine acid sequence set

forth m SEQ 1D NO: 4, a CDR2 comprising amino acids having the seguence sot forth in SEQ 1D
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NO: 5, and a CDR3 comprising amino acids having the sequence set forth in SEQ ID NQO: 6. In
certain embodiments, the extmacellular 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 thercot comprising the Vi and Vi sequences of s¢Fy 3-C3-A . For example, the
extraccliular 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 thereot
comprising a Vg comprising aminoe acids having the sequence set forth in SEQ ID NO: 7, and a V.
comprising amino acids having the sequence set forth in SEQ 1D NG: 8,

I certain embodiments, the extracellular antigen-binding domain binds to the sane epitope
region on uPAR (e.g., human uPAR) as the reference antibody or antigen-binding portion thereof
For example, the extraceliular antigen-binding domain of a presently disciosed CAR binds 0 the
same epitope regiont on uPAR {e.g2., human sPAR} as a reference antibody or an antigen-binding
portion thereof comprising the Vi comprisiag CORIY, COR2, and CDR3 sequences and the Vi
comprising CODR1, CORZ, and CDR3 sequences of, for example, any one of the presently disclosed
scFvs (eg, 3-C3-4, 3-DE-A, 3-Gl-A, 3-H4-A, 4-F3-A, 4-F12-A, 4-45-B, 05G9, 0546, (0582,
(03F5, 03GS, and O7B3). In certain embodiments, the extracellular antigen-binding domain of a
presently disclosed CAR binds to the same epitope region on uPAR {e.g., human uPAR) as a
reference antibody or an antigen-binding portion thersof comprising the Vi and Vi sequences of,
for example, any one of the presently disclosed seFvs {e.g., 3-C3-A, 3-D¥-4, 3-Gi-A, 3-H4-A, 4-
F3-A, 4-Fi12-A 4-AS5-B, 05G9, 03A6, 0582, 03F3, 03G35, and 07B3).

Extracellular antigen-binding domains that cross-compete or compete with the reference
antibody or antigen-binding portions thercof for binding to uPAR {e.g, buman uPAR) can be
identified by using rogtine methods known in the art, including, but not limited to, ELISAs,
radiolmmunoassays {RIAS), Biacore, flow cytometry, Western blotting, and any other suitable
guantitative or gualitative antibody-binding assavs. Competition EL1SA is described in Morris,
“Epitope Mapping of Protein Antigens by Competition ELISA”, The Protein Protocols Handhaook
{1996y, pp 393-600, edited by J. Walker, which is incorporated by reference in its entirety. In
certain erbodinments, the antibody-binding assay comprises measuring an inittal binding of a
reference antibody to a uPAR polyvpeptide, admixing the reference antibody with a test
extraceilutar antigen-binding domain, measuring a second binding of the reference antibody to the
aPAR polypeptide in the presence of the test extracelhzlar antigen-binding domain, and comparing
the initial binding with the second binding of the reference antibody, wherein a decreased second
binding of the reference antibody to the uPAR polypeptide in comparison to the initial binding

indicates that the test extraccllular antigen-binding domain cross-competes with the reference
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antibody for binding to uPAR, e.g., one that recognizes the same or substantially the same epitope,
an overlapping epitope, or an adjacent epitope. In certain embodiments, the reference antibody is
labeled, e.g., with a fluorochrome, biotin, or peroxidase.  In certam enthodiments, the uPAR
polvpeptide is expressed mn cells, e g, in a flow cylometry test, In certain embodimenis, the uPAR
polypeptide is immobilized onto a surface, including a Biacore ship {e.g., in a Biacore test), or
ather nredia suitable tor surface plasmon resonance analysis. The binding of the reference antibody
in the presence of a completely irrefevant antibody (that does not bind to uPAR) can serve as the
contrel high value. The control low value can be obtained by incubating a labeled reforence
antibody with an uslabeled reforence antibody, where competition and reduged binding of the
labeled reference antibody would occur.  In certain embodiments, a test exiracellular antigen-
binding domain that reduces the binding of the reference antibody {0 a WPAR polypeptide by at
least about 20%, at least about 30%%, at least about 4%, at feast about 50%, at least about 606%, at
least about 709, at least about 80%%, at least about 9095, or at least about 85% 18 considered to be
an extraceilular antigen-binding doniain that cross-competes with the reference antibody for
binding to uPAR. In certain embodiments, the assavs are performed at room temperature.

In certain eimbodiments, the antibody-binding assay comprises measaring an initial binding
of a test extraceliular antigen-binding domain to a uPAR polypoptide, admixing the tost
extracelistar antigen-binding domain with a reference antibody, maasuring & second binding of the
test extracelhudar antigen-binding domwain to the oPAR polypeptide in the presence of the reference
antibody, and comparing the initial binding with the second hinding of the test extraceltular
antigen-binding domain, where a decreased sccond binding of the test extraceltular antigen-binding
domain to the uPAR polypeptide in comparison o the imitial binding indicates that the test
extraceliutar antigen-binding domain cross-competes with the reference antibody for binding to
uPAR, e.g , one that recognizes the sarme or substantially the same epitope, an overlapping epitope,
or an adjacent epitope. In certain embodiments, the test extraceliular antigen-binding domain is
labeled, e.g.. with a fluorochrome, biotin, or peroxidase.  In certain ersbodimments, the uPAR
polypeptide is expressed in celly, e g, o a flow cytometry test. In certain embodiments, the uPAR
poefypeptide s immobilized onto a surface, including a Biacore ship {e.g.. in a Biacore test), or
other media soitable for surtace plasmon resonance analysis. The binding ot the test extracellular
antigen-binding domain in the presence of a completely irrelevant antibody (that does not bind to
uP AR} can serve as the control high value. The control low value can be obtained by incubating
a labeled tesl extraceliular antigen-binding domain with an unlabeled lest extraceliutar antigen-
binding domain, where comapetition and reduced binding of the labeled test extracellular antigen-

hinding domain would cccar, In cortain embodimonts, a test extracellular antigen-binding domain,
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whose binding to a uPAR polypeptide is decreased by at least about 20%, at least about 30%, at
least about 40%, at least about 50%, at least about 6%, at least about 70%, at least about 80245, at
least about 80%, or at least about 95% in the presence of a reference antibody, is considered to be
an extracellular antigen-binding domain that cross-competes with the reference antibody for
hinding to uPAR. In certain embodiments, the assays are performaed at room temperatyre.

In certain non-limiting embodimesnts, the extraceliular antigen-binding domain of the
presently disclosed CAR comprises a linker connecting the heavy chain variable region and light
chain vaviable region of the extracellulay antigen-binding domain.  In certain embodiments, the
liatker conprises or consists of the amino acid seguence set forth in SEQ 1D NO: 110, 1n certain
ertbodinients, the linker comprises or consists of the amino acid sequence set forth in SEQ 1D NO:
111, In certain embodiments, the linker commprises or consists of the amine acid sequence et forth
in SEQ I3 NO: 112, In certain embodiments, the linker comprises or consists of the anyno acid
sequence set forth i SEQ 1D NG: 113, In certain embodiments, the linker comprises or consists
of the amine acid sequence set forth in SEQ 1D NO: 114, In certain embodiments, the linker
comprises or consists of the amino acid sequence set forth n 3EQ 1D NO: 1135,

In certain embodiments, the variable regions within the extracellolar antigen-binding
domain of the CAR have to be linked one after another such that at the N-termipus of the
extraceliiar antigen-binding domain, a heavy chain variable region (Vi) is positionad. {a certain
embodiments, H the extracellular antigen-binding domain of the CAR is an scFv, the variable
regions are positioned from the N- to the C-terminus: Vu-Vi.

In cerlain embodiments, the variable regions within the extraccllular antigen-binding
domain of the CAR have to be linked one after another such that at the N-termimis of the
extracetiutar antigen-binding domain, a light chain variable region (Vi) is positioned. In certain
erubodiruents, i the extracellular antigen-binding domai of the CAR is an scFv, the variable
regions are positioned from the N- to the U-erminus: V-V,

In addition, the extracethslar 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 i the CAR 8 to be glycosylated and anchored in the cell membrane, The signal
sequence or leader can be a peptide sequence (about 5, about 1), about 15, about 20, about 25, or
abogt 30 amino acids long) present at the N-terminus of newly synthesized proteins that divects
their entry to the secretory pathway. In centain embodiments, the signal peptide is covalently joined
to the 3" terminus of the extracellular antigen-binding domain, Is certain embodiments, the signal
peptide comprises s CDE polypeptide, ¢.g., the CAR comprises a truncated CDS8 signal peptide.

4322, Transmembrane Domain of & CAR
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In certain non-limiting embodiments, the transmambrane domain of the CAR comprises a
hydrophobic alpha helix that spans at feast a portion of the membrane, Different transmembrane
dormaing result in different receptor stability. After amtigen recognition, rcceptors cluster and a
signal arc transmitied to the cell. In accordance with the presently disclosed subject maticr, the
transmembrane domain of the CAR can comprise a native or modified transmembrane domain of
CD8 or a fragment thereof, & nattve or modified transmensbrane domain of CD28 or a fragnsent
thersof, a native or modified transmembrane domain of UD3 or a fragment thereot, a native or
modified fransmembrane domain of CD4 or a fragmest thereot, a native or modified
transientbrane domain of 4-1BB or a fragment thereof, a native or modified transmembrang
domain of OX40 or a fragment thereof, a native or modified transmembrang domaiy of FCOS or a
fragment thereot, a pative or modified transmenbrane domain of CDE4 or a fragmest thereof, a
native or modified transmembrane domain of CD166 or a fragment thereof, a native or modified
fransmembrane domain of CPD8a or a fragment thereot, & native or wmodified transmsembrane
domain of CDSb or a fragmeoent thereol] a native or modified transmembrane domain of ICAM-1
or a fragment thereof, a native or modified transmembrane domain of CTLA-4 or a fragment
thereof, a native or modified transimembrane domain of CD27 or a fragment thereof, a native or
modificd transmembrane domain of CD40 or a fragment thereof, NKGD?2 or a fragment thereof,
or a combination thereof,

In certain embodiments, the transmembrane domain of the CAR comprises a CDS8
polypeptide (e.g., a transmembrane domain of CDR or a fragment thereof).  In certain
cmbadiments, the transmembrane domain of the CAR comprises a transmembrane domain of
buman CDE or a fragment thereof, In certain embodiments, the CDR polypeptide comprises or
consists of an amino acid seguence that is at least about 83%, about P0%;, about 95%,, about 96%,
about 97%, about 9844, about 995 or about 100% homologous ov identical to the amino acid
sequence having a NOBI Reference No: NP _001139345.1 (SEQ ID NO: 117} or a fragmenis
thereof, and/or may optionally comprise up 10 one or up 1o two or up to three conservative amaing
actd substitutions. In certain embodiments, the CDS polypeptide comprises or consists of an amino
acid sequence that is & consecutive portion of SEQ HY NO: 117, which is af least 20, or at least 30,
or at least 40, or at least 530, and up o0 235 amino acids i length. AHematively or additionally, in
non-limiting various embodiments, the CDR polypeptide comprises or consists of an mmine acid
sequence of aminoe acids 1 o 235, 1 to 50, 50 t0 1G0, 100 t0 130, 150 to 200, 137 to 209 or 200 to
233 of SEQ ID NO: 117, In ceriain embodinents, the lransmembrane donmain of the CAR
comprises a CD8 polypeptide comprising or consisting of amino acids 137 to 209 of SEQ 1D NO:

117, SEQ 1D NO: 117 18 provided below,
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In certain embodiments, the transmembrane doenain of the CAR  comprises a

fransmenbrane domain of mouse CDR or a fragment thereof. in certain embodiments, the CD8
polypeptide comprises or consists of an aming acid sequence that 1s at least about 85%, about 9%,
about 93%, about 96%, about 97%, aboat 98%, abot 99%, or about 10G% homologons or identical
1o the amino acid sequence having a NCBI Reference Not AAAS2ZS33. (SEQ ID NO: 118) ora
fragment thereof, and/or may optionatly comprise up to one or up to two or up to three conservative
anuno ackd substifistions.  In certain embodiments, the CD8 polypeptide comprises or consists of
an amine acid sequence that is a consecutive portion of SEQ 1D NO: 118, which is at least about
20, or at least about 30, or at least about 40, or at least about 3G, or at least about 60, or at least
about 70, or at least about 100, or at least about 200, and up to 247 amino acids in length.
Alternatively or additionally, in non-fimiting various embodiments, the CD8 polypeptide
comprises or consists of an amine acid sequence of amine acids ¥ o 247, 1 to 30, 30 to 100, 100
1o 1340, 130 to 200, 151 to 219, or 200 to 247 of SEQ D NO: 118, In certain embodiments, the
fransmembrane domain of the CAR comprises a CD§ polypeptide comprising or consisting of
amino acids 131 t0 219 of SEQ 1D NO: 118, SEQ ID NO: 118 is provided below,

RHEHN

PIFPEX
N33
FVLEREY

CITLICER

In certain embodiments, the transmembrane domain of a presently disclosed CAR
comprises a CD28 polypeptide (e.g., a transmembrane domain of CD28 or a fragment thereof).

In certain  embodiments, the transmembrane domain of the CAR comprises a
transmembrans domain of human UD2R or a fragment thereof. In certain embodiments, the CD28
polypeptide comprises or consists of an amine acid sequence that is at least about 85%, about 90%,
about 95%, about 96%, about 97%, about 98%, about 99% or 100% homologous or identical o
the amino acid sequence having a NUBI Reference No: NP (K130 (SEQ 1D No: 119} ar a
fragment thereot, and/or may optionally comprise up to one oy up 1o two or up to thyee conservative
anting acid substitutions. In non-limiting certain embodiments, the CD2E polypeptide comyprises
or consists of an amino acid sequence that is a consecutive portion of SEQ 1D NO: 119 which is at
least 20, or at least 30, or at least 40, or at least 30, and up {0 220 amino acids in length,
Alternatively or additionally, in nor-limiting various embodiments, the CD28 polypeptide
comprises or consists of an amine gcid sequence of amino acids 1 1o 220, 1 to 50, 30 10 100, 100
to 150, 150 to 200, 153 to 179, or 200 to 220 of SEQ 1D NO: 119, In certain embodiments, the
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transmembrane domain of the CAR comprises a8 CD28 polvpeptide comprising or consisting of
anuno acids 133 10 179 of SEQ 1D NO: 119, SEQ 1D NO: 119 18 provided below:

IOVTENE G Vo3 NLST KYSYNLISRE PR

I cortain embodiments, the transmembrang domain of the CAR comprises a CD2¥
podypeptide (e.g., a ransmembrane domain of mouse CD28 or a fragment thereof). In certain
embadiments, the CD28 palypeptide comprises or congists of an amine acid sequence that is at
least about 85%;, about 80%, about 95%, about 96%, about 97%, about 98%, about 98%; or 100%
bomologous or identical to the amino acid sequence having a8 NCBI Reference No: NP_03166R.3
(SEQ ID No: 1200 or a fragment thereof, and/or may optionally comprise up to ong or up to two
or up to three conservative amino acid substitutions. In pon-limiting certain embodinents, the
CD28 polypeptide comprises or consists of an amino acid sequence that is a consecutive portion
of SEQ 1D NO: 120, which is at least 20, or at least 30, or at least 40, or at least 30, and up to 218
amino acids in fength,  Alternatively or additionally. in non-limiting various erubodinents, the
CD2E polypeptide comprises or consists of an amine acid sequence of amine acids 1 to 220, 1 to
50, 30 to 100, 100 10 130, 130G to 200, 151 to 177, or 200 to 218 of SEQ 1D NO: 120, In certain

embodiments, the transmembrane domain of the CAR comprises a CD28 polypeptide comprising

I0 MNG:

In certain non-Himiting embodiments, the CAR further comprises a spacer region that links
the extracellular antigen-binding domain to the transmenibrane 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.

I certain embodiments, the hinge/spacer region of the CAR comyprises a native or modified
hinge region of CD8 or a fragment thereof, a native or modified hinge region of CD28 or a fragment
thereot, a native or modified hinge region of CD3{ or a fragment thereof, a native or modified
hinge region of CDH) or a fragment thereof, & native or moditied hinge region of 4-1BB or a
fragment thereot, a native or modified hinge region of OX40 or a fragment thereof, a native or
modified hinge region of CD&4 or a fragment thereof, a native or modified hinge region of CD 166
or a fragment thercof, a native or modified hinge reglon of CD8a or a fragment thereof, & native or
maodified hinge region of CO8b or a fragment thercot, a native or modified hinge region of HCOS

or a fragmient thereot, a native or modified hinge region of ICAM-1 or a fragment thercof, a native
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or modified hinge region of CTLA-4 or a fragment thereof, a native or modified hinge region of
CD27 or a fragment thereof] a native or modified hinge region of CD40 or a fragment thereof, a
anative or modified hinge vegion of NKGE2 or a fragment thereotf, a synthetic polypeptide (not
based on a protein associated with the immune responsg), or a combination thereot.  The
hinge/spacer region can be the hinge region from Ig(1, or the CH2CH: region of immunoglobulin
angd portions of CD3, a portion of a CD2X polypeptide {e.g., a portion of SEQ 1D NO: 119 or 120},
a portion of a CDS polypeptide (e.g., & portion of SEQ 1D NO: 117 or 118), a varialion of any of
the foregoing which is at least about 8095, at least about 85%, at least about 90%,, at least sbout
95%,, or at least abeot 100% homologous or identical thereto, or a synthetic spacer sequence,

4.3.2.3. Intraceliviar Sienaling Domain of a CAR

It certain embodiments, the CAR comprises an intracelivlar signaling domain. 1o certain
non-limiting embodiments, the ntracelhudar signaling domain of the CAR comprises a CD3L
poetyvpeptide. CLAL can activate or stimulate a celf {(e.g., a cell of the lymphoid fingage, eg..a T
celt), Wild type (Mnative™ CD3{ comgprises three functional immuncreceptor tyrvosine-based
activation motifs {ITAMs), three functional basic-rich stretich (BRS) regions (BRSI, BRS2 and
BRS3). C3E transmits an activation sigeal 1o the cell (e.g., a cell of the lymyphoid lineage, eg., a
T celly after antigen is bound. The intracellular signaling domain of the CD3{-cha 1s the primary
transmitter of signals from endogenous TCRs.

In certain embodiments, the intracellular signaling domain of the CAR comprises a native
CD3E polypeptide.  In certain embodiments, the CD3L polypepiide comprises or consists of an
ansno acid sequence that is at feast about 83%, about 90%, about 93%, about 96%:, about 97%;,
about 98%, about 99% or about 100% homologous or idantical {o the amino acid sequence having
a NCOBI Reference No: NP 932170 (SEQ IDNO: 1213 or a fragment thereof, and/or may optionally
comprise up to one of up 1o two or up to three conservative amine acid substitutions. In certain
non-limiting smbodiments, the CD3E polypeptide comprises or consists of an aminoe acid sequence
that is a consecutive portion of SEQ ID NO: 121, which is at least 20, or at least 30, or at least 44,
or at least 30, and up o 164 amine acids in length. Alternatively or additionally, in non-limiting
various embodiments, the CD3L polypeptide comprises or consists of an aniine acid sequence of
amino acids 1o 164, 1 to 56, 30 to KL 52 to 164, 108 t0 150, or 150 1o 164 of SEQ TDNO: 121,
In certain embodintents, the intracellular signaling domain of the CAR comprises a CD3{
polypeptide comprising or consisting of aniino acids 52 to 164 of SEQ D NO: 121, SEQ IDNO:
121 is provided below:

I MEWKEALPTAR TLOQAQLEITE AOHRPCLLOFK LOYLLOLDGILE IYGWILYALY

Gl AFRYORCOND LYNELMIGRPR SEYOVIEKRE GREDFEMGEOES URRENPQEEZL

121 HAVSEIGHMEGS EBEER

BARE LYQCLETATK QTYLALHMOA LPPE {SEC I0 MG: 1311
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In certain embodiments, the intraceliular signaling domain of the CAR comprises a
modified CD3E polypeptide. In certain embodiments, the modified CD3E polypeptide comprises
one, two, or three ITAMS. Tn certain embodiments, the modified CD3C polypeptide comprises a
native ITAMI1. {n certain embodiments, the native FITAM comprises or consists of the aminoe acid
sequence set forth in SEQ 1D NO: 123,
GNQLYNELSUERENEYIVILKR {SEG L0 No: 3§

3

An excmpiary nmucleic acid seguence cn_codi_n_g the amino acid sequence of SEQ ID N

In certain embodimends, the modified CD3L polypeptide comprises an ITAMI variant
comprising one or more loss-of-Tunction nyutations. In certain embodiments, the FFAMU variant
comprises or consists of two loss-of-fusction mutattons. {n cartain embodiments, each of the one
or more {e.g., two) loss of function mutations comprises a mutation of'a tyrosine residue in TAMI.
In certain embodiments, the ITAM variant consists of two loss-of-function mutations. In certain
embodiments, the 'FTAMT variant comprises or consists of the amino acid sequence set forth in
SEQ ID NO: 1235, which is provided below,

SROGLENULMLORRNRYILGPBRR (5K Ly WO

An exemplary nucleie acid sequence encading the amino ackd sequence of SEQ D NO:
123 is set torth in SEQ D NO: 126, which is provided below.

In certatn embodiments, the modified CD3E polypeptide comprises a native ITAM2. In
certain embodiments, the native ITAM2 comprises or consists of the amino acid sequence set forth
in SEQ IEY NOx: 127, which is provided below.

QEGLYNELG o W 1

WEMARAYSE LMK [S

An exemplary nuclese acid sequence encoding the amino acid sequence of SEQ 1D NO:
t forth in SEQ 1D NO: 128, which is provided below.

SAACTTEIAGCR

T AR SR TR S

ATAGTE

TACAATE

I certain embodiments, the moditicd CD3{ polypeplide comprises an ITAMZ2 variant, in
certain embodiments, the ITAM2 variant comprises or consists of one oy more loss-of-function
mutations.  ln certain emibodiments, the ITAM2 variant comprises or consists of two logs-of-
function mutations. In certain embodiments, cach of the one or more {e.g., two) the loss of function
mutations comprises a pudation of a Hyrosine residhae in ITAMZ. In certain embodiments, the
IEAMI variant consists of two loss-of-function mutations.  In certain embodiments, the 'EAM2
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variant comprises or consists of the amine acid sequence set forth in SEQ 1D NO: 129, which is

provided below,

?

M FEREIGE

124

L¥NELGHDE (88D ID

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

29 1s set forth in SFQ 1 NO: 130, which is provided below.

i

i3

GaGGUTTT

CAGAAAGATA

In certain erabodiments, the modified CB3C polypeptide comprises a native ITAM3. In
certain embodiments, the native TTAM3 comprises or conststs of the amino acid sequence set forth
in SE ID NO: 131, whick is provided below.

HDGLS

LATATEOTYRALRMG {3RG T WO 321

[

An exemplary nucleie acid sequence encoding the amino ackd sequence of SEQ D NO:
131 is set forth in 8E Q 1D WO 132, which is provided below,

CTTTT A ADCITAL TR

CRCE

132]

{BRG T NG:

In certain embodiments, the modified CD3L polypeptide comprises an [TAM3 variant. In
certain embodiments, the I'TAM3 variant comprises or consists of two loss-of-function mutaiions,
in certain embodiments, each of the one or more (eg., twol the loss of function mutations
comprises a mutation of a tyrosiue residue in ITAM3. In certain embodiments, the TTAM3 variant
comprises oF consists of two loss-of-function nutations.  [n certaiy emboadiments, the FTAM3

variant comprises or consists of the amine acid sequence set forth in SEQ 1D NO: 133, which s

provided below,

FLATHMG

An exeroplary nucleic acid sequence encoding the soino acid sequence of SEQ TD NO: 133 s set
forth in ‘SL() D NG: 134, which is provided below.

AOAGCIACCS

COTTCEACET

CACATECRE [SED 1D NO:

Vartous moditied CO3L polypeptides and CARs comprising modified CD3L polypeptides
are disclosed in Intemnational Patent Application Publication No. WO2019/133969, which is
incomporated by reforence herehy in is entirety.

Ia cerlain embodiments, the intracelbular signaling domain of the CAR comprises a
modified CD3C polypeptide comprising a native ITAMI, an ITAM2 wvariant comprising or
consisting of one or more (e.g., two) loss-of-function mmutations, and an FFAMS3 variant comprising
or consisting of one or more (e.g., two) loss-of-function mutations. In certein embodiments, the
intracellular signaling domain of the CAR comprises a modified CD3{ polypeptide comprising a
nattve ITAMI, an I'TAMZ variant consisting of two loss-of-function mytations, and an FTAM3
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variant consisting of two loss-of-function mutations.  In certain embodiments, the intracellular

e
{

signaimg domain of the CAR comprises a modified CD3S polypeptide comprising a native TFAM 1
counsisting of the amino acid sequence set forth i SEQ IDNO: 125, an ITAM?2 variant consisting
of the amino acid sequence set torth in SEQ 1D NO: 129, and an ITAM3 variant consisting of the
amine acid sequence set forth in SEQ 1D KQ: 133, In certain embodiments, the CAR is designated
as “1XX". In certain embodiments, the modified CD3LE polypeptide comprises or consists of the
amine acid sequence set forth in SEQ TD NG 135, SEQ ID NO: 133 is provided below:

EVEFSRIADL ¥4Y3 MRCE YNEIMLGRERE EYOWVEOERREE RO 2R HENG SLEM BLOHDEMARA

S OGLSTATEDT FUALIMOALY PR {SEQ

In certain embodiments, the intracellular signaling domain of the CAR comprises a
modified CO3L polypeptide comprising or consisting of an amino acid sequence that is at least
about 80%;, at least about B5%, at least about 90%, ai least asbout 83%, at least aboui 86%;, at least
about 97%, at least about 98%,, or at least about 99%%, at least about 100% idensical to SEQ 13 NO:
135 or a fragment thereof, and/or may optionally comprise up to one or Gp to two or up to three
conservative amino acid substitations.

An exeraplary nucleie acid sequence encoding the samine acid sequence of 3EQ 1D NO:
135 is set forth in SEQ ID NO: 136, which is provided below.

ACECOCCCECET:

NS A
(FoTO AR

In certain non-linnting embodiments, the intracellular signaling domain of the CAR further

comprises at least a co-stimulatory sigaaling region. o certain embodimeuts, the co-stimulatory
signaling region compriscs at least one co-stimulatory molecule or a fragment thercof. In certain
cihoadiments, the co-stimualatory signaling region comprises an intraccliclar Jomain of at fcast one
co-stimulatory molecule or a fragment thereof,

As used herein, a “co-stimulatory molecule” refers {0 a cell surface molecule other than
antigen receptor or its Hgand that can provide an efficient response of fympheocytes to an antiges.
In certain embodiments, a co-stimulatory molecule can provide optimal fymphocyte activation,
MNon-limiting exampies of co-stimulatory molecules include CD2S, 4-1BB, OXA40, 1COS, DAP-1Y,
CD27, CD40, NKGD2, CD2, FNi4, HVEM, LTBR, CD2RH, TNFR1, TNFRZ, BAFF-R, BCMA,
TACE TROY, RANK, (D40, CD27, CD3, EDAR, XEDAR, GITR, DR, and NGFR, and
combinations thereof., The co-stimulatory molecule can bind o a co-stimulatory ligand, which is

a protein expressed on cell surface that upon binding to its receptor produces a co-stinndatory
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response, L2, an intraceltular response that effects the stimulation provided when an antigen-
recognizing receptor {e.g., a chimeric antigen receptor {CAR}} binds 1o its target antigen., As one

example, a 4-1BB ligand (i e., 4-1BBL) may bind to 4-18BB for providing an intraccellular signal

that in combination with a CAR signal induces an effector cell function of the CAR™ T cell.
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In certain embodiments, the intracellular signaling domain of the CAR compwises a co-
stimulatory signaling region that comprises a CD28 polypeptide, e.g., an intracelldar domain of
CD2R or a fragment thersof. The CH28 polypeptide can comprise or have an aming acid sequence
that ¥s at least about 80%, at least about 83%%, at least about 90%, at least about 5%, at least about
96%, at least about 97%,, at least about 98%, or at least about 99%, at least about 100% homologous
or identical to the aminoe acld sequence set forth in SEQ 1D NO: 119 or a fragment thereof, andfor
may optionally comprise up to one or gp o two or up to three conservative amino acid substituiions.,
In non-linsting certain embodiments, the CD28 polypeptide comyprises or consists of an amino scid
sequence that 18 a consecutive portion of SEQ D NO: 119, which is at least 20, or at least 30, or
at least 40, or at least 30, and up to 220 amino acids in length, Alternatively or additionally, in
non-limiting various embodiments, the CD28 polypeptide comprises or consists of an amino acid
sequence of amine acids 1 to 220, 1 1o 30, 30 1o 100, 100 10 130, 114 to 220, 150 to 200, 180 10
220, or 208 t0 220 of SEQ ID NO: 119, In cortain crabodinsents, the intraccllular signaling domain
of the CAR comprises a co-stimulatory signaling region that comprises a CD2R polypeptide
comprising or consisting of an amino acid sequence of amino acids 180 10 220 of SEQ 1D NO:
119

In ceriain embodimenis, the CD28 polypeptide comprises or consists of an aminoe acid
sequence that is at feast about 80724, at least about 83%, at least about 90%, at least about 95%, at
least about $6%, at least about 9799, at least about 98%, or at least about 99%, at least about F00%

honiologous or idestical to the ammo acid sequence set forth 7 SEQ 1D NO: 120 or a fragment

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

acid substitutions.,  To non-limsting ceortain embodiments, the CDE8 polypeptide comprises or
consists of an amine acid sequence that is a consecutive portion of SEQ T NO: 1290, which is at
least about 24, or at least about 34, or at least about 40, or &t least about 3, and up to 218 amino
acids in length. Alternatively or additionally, in non-Himiting various embadiments, the CD2¥
polypeptide comprises or consists of an amino acid sequence of amino acids { to 218, 1 to 50, 50
to 100, 100 to 130, 1530 to 218, 178 to 218, or 200 to 218 of SEQ 1D NO: 120, In certain
embodiments, the co-stinngdatory signaling region of a presently disclosed CAR comprises a CDH28

polypeptide that comprises or consists of the apino acids 178 to 218 of SEQ 10 Nk 129,
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In certain embodiments, the intracellular signaling domain of the CAR comprises a co-
stimulatory signaling region that comprises a 4-188 polypeptide, e.g., an intraceliular domain of
4-1BB or a fragment thereof. The 4-1BB poalypeptide can comprise or consists of an aming acid
sequence that is at least about 80%, at least about 83%, at least about 90%4, at least about 93%, at
least aboul 96%, at lcast about 97%;, at least about 98%, or at least about 997%, at least about 100%%
homologous or identical to the amino acid sequence baving a NCB1 Ref. No.: NP_001552 (SEQ
I NO: 122) or a fragment thereof, and/or may optionally comprise up to one or up to two or yp
to three conservative amine acid substitutions. In nos-limiting certain embodiments, the 4-188B
polypeptide compwises or consists of an amine acid seguence that is a consecutive portion of SEQ
ID NO: 122, which is at least 20, or at least 30, or at least 40, or at least 50, or at least 100, or at
least 153}, or at feast 130, and up to 235 amine acids in fength. Alternatively or additionally, i
nom-limiting various embodiments, the 4-1BB polypeptide comprises or consists of an mmine scid
sequence of amino acids 1o 255, 1 to 50, 50 to 100, 100 to 136, 150 to 200, or 200 to 255 of SEQ
I NO; 122, In certain embodiments, the mtracellular signaling domain of the CAR comprises a
co-stimulatory signaling region that comprises a 4-1BR polypeptide comprising or consisting of
an amine acid sequence of amino acids 214 to 255 of SEQ 1D NO: 122, SEQ 1D NO: 122 is

provided below,

M RION
MONBC

In certain embodiments, the
stimulatory signaling region that comprises intraceilular domains of two or more co-stimulatory
molecules or portions thereof, e.g., an intraceliuiar domain of CD28 or a fragment thereof and an
infraceliular domain of 4-1BB or a fragment thereof, or an intracellular domain of CD28 or a
fragment thereof and an intraceliular domain of OX40 or a fragment thereof.

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

4.3.3. _TCR like Fusion Molecules

In certain enthodiments, the antigen-recognizing receptor is a TCR like fusion molecule,
Non-limiting examples of TCR fusion molecules include HLA-Independent TCR-based Chimeric
Antigen Receptor {also known as “HIT-CAR", ¢g., those disclosed m International Patent
Application No, PCT/USIDAN175235, which is incorporated by reference in its entirety}, and T cell

receptor tusion constructs {TRuCs) (e.g., those disclosed in Baeuerle ot gl, “Syuthetic TRuC
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receptors engaging the complete T cell receptor for potent anti-tumor response,” Nafure
Communications volume 10, Article number: 2087 (2019}, which is incorporaied by reference in
its entirety).

fn certain embodiments, the TCR like tusion molecule comprises an antigen binding chain
that ¢omprises an extracelhular antigen-binding domain and a constant domain, wherein the TCR
like fusion melecule binds to an antigen in an HLA-independent manner. In certain enthodinients,
the constant domain comprises a T cell receplor constant region selected from the group consisting
of a native or moditicd TRAC peptide, a native or modified TRBC peptide, a native or modified
TRDC peptide, a native or modified TRGC peptide and any vasiants or functional fragnients
thereof.  In certain embodiments, the constant domain comprises & native or modified TRAC
peptide.  In certain embodiments, the constant domain comprises a native or modified TRBC
peptide.  In certain embodiments, the constant domain is capable of forming a homodimer or a
heterodimer with another constant domain. In certain embodiments, the antigen binding chain is
capable of associating with a CB3( polypeptide. In certain embodiments, the antigen binding
chain, upon binding fo an antigen, is capable of activating the CD3{ polypeptide associated to the
antigen hinding chain. In certain embodiments, the activation of the CD3E polypeptide is capable
of activating an immunoresponsive eell. In certasy embodinents, the TOR fike fusion malecule is
capable of integrating with a UD3 complex and providing HLA-independent antigen racognition,
In certain embodiments, the TCR like fusion molecule replaces an endogenous TCR tna CD3TCR
complex. In certain embodiments, the extraceltudar antigen-binding domain of the FTCOR like fasion
molecule is capable of dimerizing wilth another extracellular antigen-binding domain, In cortain
enmbodiments, the extraceliular antigen-binding domain of the TCR Like fusion molecule comprises
a ligand for a cell-surface receptor, a receptor for a cell surface ligand, an witigen binding portion
of an antibody or a fragment thereof or an antigen binding portion of & TCR.  Io certain
embodiments, the extracellular antigen-binding domain of the TCR like fusion molecule comprises
one or two immuncglobulin variable region(s). In certain embodiments, the extraceliular antigen-
hinding domain of the TCR like fusion molecule comprises a hewvy chain variable region (Vi) of
an antitbody. In certain embodiments, the extracellular antigen-binding domain of the TCR fike
fusion molecule comprises a light chain variable region (Vi) of an astbody. In certain
cribodinents, the extracellular antigen-binding domain of the TCR like fusion molecule is capable
of dimerizing with another extraceilufar antigen-binding domain. o certain embodiments, the
extracellular antigen-binding domain of the TCR like fusion meolecule comprises a Vu of an
antibody, wherein the Vy is capable of dimerizing with another extraceliular antigen-binding

domain comprising a VL of the antibody and form a fragment variable (Fv) In certan
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embodiments, the extracelludar antigen-binding domain of the TCR like fusion molecule comprises
a Vi of an antibody, wherein the V1. is capable of dimerizing with another extracellular antigen-

binding domain comprising a Vu of the antibody and form a fragment variable (Fv}.

4.4. Cells

The presently disclosed subject matter provides cells comprising a presently disclosed
uPAR-targeted antigen-recognizing receptor (e.g., one disclosed in Section 4.3). In certain
embodiments, the cell is selected from the group consisting of cells of lvmphoid Iincage, cells of
myedotd lineage, stem cells from which cells of lynyphoid lineage can be derived, and stem cells
front which cells of mveloid lineage can be derived.  In certain embodiments, the cell is an
immunorespensive cell. In certain embodiments, the immunoresponsive cell is a cell of Ivmphoid
lineage.

In certain embodiments, the cell is a cell of the bymiphoid fineage. Cells of the yvaphoid
lineage can provide production of antibodies, regulation of cellular immune system, detection of
foreign agents in the blood, detection of cells foreign to the host, and the like. Non-limiting
cxampies of cells of the bymphoid lineage include T cells, Natural Killer (NK) cells, B cells,
dendritic cells, stem cells from which lymphoid cells may be differentiated.  In cortain
embodiments, the stem cell is a plaripotent stem cell (e.g., embryonic stem cell).

In certain embodiments, the cell is a T cell. T cells can be lvmphoceytes that mature i the
thymus and are chiefly responsible for cell-mediated immunity. T celis are involved in the adaptive
immune system, The T cells of the presently disclosed subject maiter can be any type of T cells,
including, but not imited to, helper T cells, cytotoxic T cells, memory T cells (including central
memory T cells, stem-cell-like memory T cells {or stem-like memory T cells), and two tvpes of
effector memory T cells: e.g, TEM cells and TEMRA cells, Regulatory T cells (alse known as
suppressor T cells), tumor-infiltrating lymphocyte (TIL}, Natural killer T cells, Mucosal associated
invariant T cells, and v& T cells. Cytotoxic T cells (CTL or killer T cellsy are a subset of T
lymphocytes capable of inducing the death of infected somatic or tumor cells. A patient’s own ¥
cells may be genetically moditied to target specific antigens through the ntroduction of an antigen-
recognizing receptor, e.g., a CAR. Tn certain embadsments, the timmunoresponsive cell s a T cell.
The T cell can be a CD4' T cell or a CD87 T cell. In centain ernbodimoents, the T cell s a CD4™ F
cell. In certain embodiments, the T cell 1s a CDR™ T cell

I certain embeodiments, the cell is a NK cell. Natural kilter (WK) cells can be ymphocytes
that are part of cell-mediated ranunity and act during the inmate irnowne response. NK cells do

not require prior activation m order to perform thewr cviotoxic effect on target cells,
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Types of buman lymphocytes of the presently disclosed subject matter include, without
linitation, peripheral donor lymphoovies, e.g, those disclosed in Sadelain et al., Nar Rev Cancer
{2003); 3:35-45 (disclosing peripheral donor lymphocytes genetically modified to express CARs),

in Morgan, R.A., ef af. 2006 Science 314:126-129 (disclosing peripheral donor lymphocytes

LA

genetically modified to express a full-length tumor antigen-recognizing T cell receptor complex
comprising the o and B heterodimer), in Panelli ot al., JIpwwanol (20000;164:495-504; Panelli et
al,, J bamenol (20007;164:4382-4392 (disclosing lymphoceyte cultures derived from tumor
infiltrating  lymphocyies (TILs) in tumor biopsies), and in Dwupont et al, Cancer Res
(20035),65:5417-5427; Papanicolacu et al., Blood (2003):102:2498-2505 (disclosing sclectively in
1 wigo-expanded antigen-specific peripheral blood leukocytes emploving  artificial antigen-
presenting cells (AAPCs)Y or pulsed dendritic celis),

The cells {e.g., T cells) can be autologous, ron-autologous (e.g., allogeneic), or derived in
vitro from enginecred progenitor or stem cclis.

The cells of the presently disclosed subject matter can be cells of the myeloid Lincage., Non-

[l
L

limiting examples of cells of the myeloid lineage include monocyies, macrophages, neutrophils,

dendritic cells, basophils., neutrophils, cosinophils, megakarvocytes, mast cell, erytlwocyte,

thromboeyies, and stem cells from which mveloid celis may be differentimed.  In certain
cmbodiments, the stern cell is a pluripotent stent cell (e.g., an embryonic stem cell or an induced
pluripotent stom celi).

20 In certain embodiments, the presently disclosed cells are capable of modulating the turmor
microenvirommend. Tumors have a microenvironment that is hostile to the bost inwnuae response
involving a series of mechanisms by malignant cells to protect themselves froon imumune
recognition and elimimation.  This “hostile tumor microenvirowment” comprises a variety of
immune suppressive factors including infiltrating regulatory CD4 T cells ( Tregs), myeloid derived

25 suppressor cells (MDSCs), tumor associated macropbages (TAMSs), immuoe suppressive cytokioes

including TGF-f3, and expression of lizands targeted to munune suppressive receptors expressed

by activated T cells (CTLA-4 and PIx-1), Fhese mechanisms of inynune suppression play a role
in the maintenance of tolerance and suppressing inappropriate immune responses, however within

the tumor microenviromment these mechanisms prevent an effective anfi-lumor IMDIGNE response,

tad
jasd

Collectively these inwmune suppressive factors can induce erther marked anergy or apoptosis of
adoptively transterred CAR modified T cells upon encounter with fargeted tumor cells,
In certain embodiments, the cells can be transduced with the presently disclosed uPAR-

targeted antigen-recognizing receptor such that the cells express the antigen-recognizing receptor.
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4.5 Nucleic Acid Compositions and Vectors

The present discloses subject matter provides a nucleie acid encoding a presently disclosed
uP AR-targeted antigen-recognizing receptor {e.g., one disclosed 1n Section 4.3 3. Further provided
are nucleic acid compositions comprising the nucleic acids disclosed herein.  Also provided are
cells comprising such nucleic agid compositions.

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

In certain emwbodiments, the promoter s endogenous or exogeunous. In certain
cmbodiments, the exogenous promoter is sclected from an clongation factor (EF)-1 promoter, a
eviomegalovirus inunediate-early promoter (CMV) promoter, & simian virus 40 carly promoter
{SV40) promoter, a phosphoglveerate kinase (PGK) promoter, and a metallothionein promoter, In
certain embodiments, the promoter is an inducible promoter. In certain embodiment, the inducible
promoter s selected frome a NFAT transceriptional response elemient {TRE) promwoter, a €69
promoter, a CD23 promoter, and an IL-2 promoter.

The compositions and nucleic acid compositions can be administered o subjects or
and/delivered into cells by art-known methods or as described herein. Genetic modification of a
celifeg., a T cell or a NK cell) can be accomplished by transducing a substantially homogencous
call composition with & recombinant DNA coastruct. In certain embodiments, a retroviral vector
{e.g.. gamma-retrovival vector or lentiviral vector} is employed for the mtroduction of the DNA
construct into the cell, For example, a pelynacleotide encoding an astigen-recognizing receptor
can be cloned into a retvoviral vector and expression can be driven [rom s endogenous promoter,
from the retroviral long terminal repeat, or from a promoter specific for a target cell tyvpe of interest.
Non-virgl vectors may be used as well.

For iuitial geoctic rodification of a cell to include a presently disclosed uPAR-targeted
antigen-recognizing receptor {e.g., a CAR), a retroviral vector can be employed for transduction,
however sny other suitable viral vector or non-viral delivery system can be used. The antigen-
regogrizing receptor can be constructed in a single, multicistronic expression cassefte, in nitiple
gxpression casseties of a single vector, or in nuidtiple vectors. Examples of elements that cresie
polycistronic expression cassette inchude, buot is not lim#ed to, various viral and non-viral Internal
Ribosome Entry Sites (IRES, e.g., FGF-1 IRES, FGF-2 IRES, VEGEF IRES, IGF-H JRES, NF-«B
IRES, RUNX1 IRES, p33 IRES, hepatitis A IRES, hepatitis C IRES, pestivirus IRES, aphthovirus
IRES, picornavirus IRES, poliovirus IRES and encephalomyocarditis virus IRES) and cleavable
linkers {e.g.. 2A peptides | eg., P2A, T2A, E2A and F2A peptides). Combinations of retroviral

vector and an appropriste packaging line are alse suitable, where the capsid proteins will be
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functionad for infecting human cells. Various amphotropic virtus-producing cell lines are known,
including, but not limited to, PAI2 (Miller et al., (1983) Mol Cell Biol (1985):5:431-437); PA3L7
{Miller., et al., Mol Cell Biol (1986}; 6:2895-2902); and CRIP {(Danos et al., Proc Notl Acad Sci
USA (1988)85:6460-0464), Non-amphotropic parlicles are suitable oo, eg., particles
pseudotyped with VSVG, RD114 or GALY envelope and any other ksrown in the art.

Possible methods of transduction also inchude divect co-culture of the cells with producer
cells (Bregni ef af.,, Blood (1992):80:1418-1422), or culturimng with viral supernatant alone or
concentrated vector stocks with or without appropriate growth factors and polycations {Xu et o/,
Exp Hemat {1994y, 22:223-230; and Nughes ef af. J Clin Invest {1992); 89:1817).

Other transducing viral vectors can be used to modify a cell. In certain erabodinents, the
chosen vector exhibits high efficiency of infection and stable integration and expression {see, e.g.,
Cayouette et al., Human Gene Therapy 8:423-430, 1997; Kido et al., Current £yve Research 15:833-
844, 1996; Bloomer ot al., Journal of Virology 71:6641-6649, 1997; Naldini et al., Science
272:263-267, 1996; and Miyoshi et al,, Proc, Natl. Acad. Sci, U.8.A. 94:10319, 1997}, Other viral
vectors that can be used inchede, for example, adenoviral, lentiviral, and adena-associated viral
vectors, vaceinia virus, a bovine papilloma virus, or a herpes virus, such as Epstein-Barr Virus
{also see, for example, the vectors of Miller, Human Gene Thera (1990115-14; Friedman. Science
244:1275-1281, 1989; Eglitis ot al,, BioTechniques { 1988):6:608-614; Tolstoshev et al., Cwr Opin
Biotechno! {1990); 1:55-6%; Sharp, The Lancer (19913337:1277-78; Cornetia et al., Nucleie Acid
Rescarch and Molecular Biology 36:311-22, 1987; Anderson, Seience (1984);226:401-409; Maen,
Biood Cells 17:497-16, 1991; Miller et al., Biotechnol {1989);7:980-80; LeGal La Salie et al,,
Science {1993)259:988-90; and Johnson, Chest (19933107:778- 8381 Retroviral vectors are
particularly well developed and have been used in clinical settings (Rosenberg et al., N Engl J Med
{19901:323:370, 1990; Anderson et al, 1.5, Patent. No. 5,399,346).

Non-viral approaches can alse be employed tor genetic modification of a cell. For example,
#nmacleic acid molecule can be wtroduced ioto a cell by admisnistering the nucleic acid in the
presence of lipofection (Feigner et gl., Proc Nail dead Sci U8 A (1987%84:7413; Ono et al,,
Newrosci Lett (1990);17:259; Brighanz et al., dm J ded Sci (19893208:278; Staubinger et al,,
Methads in Enzwmed (1983 101:312, Wu et al., .7 Ricd Chem (1988y;263:14621; Wu et al.,.f Binl
Chem (19893264: 169853, or by micro-injection under surgical conditions (Wolff et al., Seience
{189Q1:247:1465). Other non-viral means for gene transfer include transfoction in vitko using
calciun phosphate, DEAE dextran, electroporation, and protoplast fusion. Liposomes can also be
potentially beneficial for delivery of DNA into a cell. Transplantation of normal genes into the

affected fissues of a subject can also be accomplished by transterring a normal nucleic acid mie a

e 1
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cultivatable cell type ex wive (2.g., an autologous or heterologous primary cell or progeny thereof},
after which the cell {or ns descendants) are injected into a targeted tissue or are injected
systemically.  Recombinant receptors can alse be derived or obtained using transposases or
targeted nucleases (e.g. Zinc finger nucleases, meganucicases, or TALE nucleases, CURISPR).
Transieni expression may be obtained by RNA electroporation,

Any targeted genome editing methods can also be used to deliver a presently disclosed
aniigen-recognizing receptor 1o a cell or a subject. In certain embodiments, a CRISPR system is
wsed to deliver a presently diselosed antigen-recognizing receptor disclosed herein.  In certain
entbodiments, zinc-finger nucleases are used to deliver the antigen-recognizing receptor. In certain
erxbodinents, 8 TALEN system is used to deliver a presently disclosed antigen-recognizing
recepios.

Clustered regularly-interspaced short palindromic repeats {CRISPR) system is a genoe
aditing tool discovered in prokaryotic cells. When utilized for genome editing, the system includes
Cas9 (a protein able to modify DNA utilizing orRNA as #ts guide), CRISPR RNA {crRNA, contains
the RNA used by Cas9 to guide it to the correct section of host DINA along with a region that binds
to traceRMNA (generally i g hairpin loop form) fornving an active complex with Cas9), trans-
activating orRNA {tracrRNA, binds to crRNA and forms an active complex with Cas9), and an
optional ssction of DNA repair template (DNA that guides the cellular repair process allowing
insertion. of a specific DNA sequence). CRISPRACasd often enaploys a plasmid to transfect the
target cells. The crRNA needs to be designed for cach application as this is the sequence that Cas9
yses to identify and directly bind to the target DNA in a cell. The repair iemplate carrving CAR
expression cassette need alse be designed for cach application, as it must overlap with the
sequences on either side of the cut and code for the insertion sequence. Multiple crRNA's and the
fractRINA can be packaged together to form a single-guide RNA (spRNA). This sgRNA can be
joined togsther with the Cas9 gene and made into a plasmid in order to be transfected into cells,

A zinc-finger nuclease (ZFN) is an artificial restriction enzyme, which is geserated by
combining a zinc finger DNA-binding domain with a DN A-cleavage domain. A zing finger domsain
canr be engineerad o target specitic DNA sequences which allfows a zine-finger nuclesse to target
desired sequences within genomes. The DNA-binding domains of individual ZFNs typically
gcontain g plurality of individual zine finger repeats and can cach recognize a plurality of basepairs,
The most common method to generate new zine-finger domain is to conbine smaller zine-finger
"modules” of known specificity, The most comimon cleavage domain ig ZFNs is e non-specific
cleavage domain from the type Hs restriction endonuclease Fokl. Using the endogenous

homologous recombiation (HR) machinery and a homwologous DNA template carrving CAR
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expression cassette, ZFNs can be used to insert the CAR expression cassatte into genome. When
the targeted sequence is cleaved by ZFNs, the HR machinery searches for homology between the
damaged chromosome and the homelogous DNA template, and then copies the sequence of the
template between the twoe broken ends of the chromosome, whereby the homologous DNA
template is ivtegrated into the genome,

Transcription activator-like effector nucleases (FALEN) are restriction enzymes that can
be engineered {0 cul specific sequences of DNA. TALEN svstem operates on almost the same
principle as ZFNs. They are generated by combining a transcription activator-like etfectors DNA-
binding domain with a DNA clesvage domain. Transcription activator-like offectors {TALEs) are
compesed of 33-34 amine acid repeating motifs with two variable positions that have a strong
recogrition for specific nucleotides. By assembling arrays of these TALEs, the TALE DNA-
hinding domain can be engineered to bind desired DNA sequence, and thereby guide the nuclease
o cut at specific locations in gename. cDNA exprassion for use iy poiynucicotide therapy methods
can be directed from any suitable promoter (e.g., the human cytomegaloviras (CMV), simidan virus
40 (SV40), or metallothionein promoters), and regulated by any appropriate mammalian regilatory
clement or intron {e.g. the elongation factor 1a enhancer/promoter/indron structure). For example,
if desired, enhancers knows to preferentially direct gene expression i specific cell types can be
used 1o direct the expression of a nuyclaic acid. The enhancars used can include, without Himitation,
those that are characterized as tissue- or cellspecific enhancers. Alternatively, if a genomic clone
is used as a therapeutic construct, regulation can be modiated by the cognate regulatory sequences
or, it desired, by regulatory sequences derived from a heterologous source, including any of the
promoters or regulatory clements described above,

Methods for delivering the genome editing agentsfsvstems can vary depending on the need.
In certain erubodiments, the components of a selected genome editing method are delivered as
DNA constructs in one or more plasmids. In certain embodiments, the components are delivered
via viral vectors. Common delivery methods include but is not limited to, clectroporation,
microinjection, gene gun, impalefection, hydrostatic pressure, continuous infusion, sonication,
magnetofection, adeno-associsted viruses, envelope protein pseudotyping of viral vectors,
replication-competent vectors cis and trans-acting clements, herpes simiplex viras, and chemical
vehicles (o.g., oligonucleotides, lipoplexes, polymersomes, polyplexes, dendrimers, inorganic
Nanoparticles, and celi-penetrating peptides).

4.6.  Polvpeptides
The presently disclosed subject matter provides methods for optimizing an amino acid

gequence or a nucleic acid sequence by producing an alteration in the sequence, Such alerations
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may include certain mutations, deletions, insertions, or post-translational modifications. The
presently disclosed subject matter further includes analogs of any naturally-occurring polvpeptides
disclosed herein (including, but not limited 1o, uPAR, CDS, CD28§, 4-1BB, and CD3L)). Asalogs
cany differ from a saturaliy-occurring polvpeptide disclosed herein by amino acid sequence
difforences, by post-translational modifications, or by both. Analogs can exhibit at least about
83%, about 80%, aboul G1%, about 92%, aboul 93%, about 949, about 95%, about 96%%, about
97%, about 98%%, about $9%5 or more homelogous or identical to all or part of a naturally-ocamring
amine, acid sequence of the presently disclosed subject mutter. The length of sequence comparison
is at least 5, 10, 15 or 20 amino acid residues, e.g., at least 25, 50, or 75 amine acid vesidues, of
more than 100 amine acid residues, Again, in an exempdary approach o determining the degree
of identity, a BLAST program may be used, with a probability score between o and ¢ ™ indicating
a closely related sequence. Modifications include in vivo and in virro chemical derivatization of
polypeptides, eg., acetylation, carboxyvlation, phosphorylation, or glycosylation: such
medifications may occur during polypeptide synthesis or processing or following treatment with
iselated modifving enzymes, Analogs can alse differ from the natarally-occcurring polypeptides by
alterations i primary sequence. These include genetic vartants, both natural and sduced (for
example, resulting from random mutagenesis by irradiation or exposure to sthanemethylsuifate or
by site-specitic mutagenesis as described in Santbrook, Fritsch and Maniatis, Molecolar Cloning:
A Laboratory Manual (2d ed.), CSH Press, 1989, or Ausubel et al., supra). Also included are
cyclized peptides, molecules, and analogs which contain residues other than L-amino acids, e.g.,
Br-aminoe acids or non-naturally occurring or synthetic amino acids, e g, §§ or y amino acids.

s addition to full-length polypeptides, the presently disclosed subject matter also provides
fragments of any of the polypeptides disclosed herein, As used herein, the term “a [ragment” means
at least 3, 10, 13, or 15 amino acids. In certain embodiments, a fragment comprises at least 20
contiguous arnine acids, at least 30 contiguous amine acids, or at least 30 contiguous amino acids,
in ceriain embodiments, a fragment comprises at least 60 to 80, 160, 200, 300 or more contiguous
anuno acids. Fragments can be generated by methods known to those skilled in the art or may
result from normal protein processing (e.g., renoval of amine acids from the nascent polypeptide
that are not required for biological activity or removal of amino acids by altornative mRNA splicing
or alternative protein processing events).

4.7, Formulations and Administration

The presently disclosed subject matier provides compositions comprising the presently

disclosed cells. In certain embodiments, the compositions are pharmaceutical compesitions further

comprising 8 pharmaceutically acceptable carrier. Compositions comprising the presently
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disclosed cells can be conveniently provided as sterile liquid preparations, e.g., isotonic agqueous
solutions, suspensions, emulsions, dispersions, or viscous gompositions, which may be buffered to
a selected pH.  Liquid preparations are normally casier to prepare than gels, other viscous
compositions, and solid compositions,  Additionally, liquid compositions are somewhat more
convenient to administer, especially by irgection. Viscous composttions, on the other hand, can be
formulated within the appropriate viscosity range to 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 bufferad saline, polyvol {for example,
glycerol, propylene glyeol, Hguid polyvethylene glycol, and the like) and suitable mixtures thereof,

Sterile injectable solutions can be prepared by incorporating the genetically modified cells
in the required amoust of the appropriate solvent with various amounts of the other ingredients, as
desired. Such compositions may be in adnvixture with a suitable carvier, diluent, or excipient such
as sterile water, physiological saling, glucose, dextrose, or the fike. The compositions can also be
Ivophilized. The compositions can contain auxiliary substances such as wetling, dispersing, or
enwlisifving agents (e.g., methyicellulose), pH buffering agends, gelling or viscosity enhancing
additives, preservatives, flavoring agents, colors, and the like, depending upon the route of
admingstration  and the prepamtion desired. Standard  texts, such as “"REMINGTON'S
PHARMACEUTICAL SCIENCE", 17th edition, 1983, incorporatad hergin by roference, may be
consulted to prepare suitable preparations, without undue experimentation.

Varions additives which enhance the stability and sterility of the compositions, including
antimicrobial preservatives, antioxidants, chelating agents, and buffers, can be added. Provention
of the action of microorganisms can be ensurad by various antibacterial and antifungal agents, for
exampie, parabens, chiorobutanol, phenol, sorbic acid, and the like. Prolonged absorption of the
injectable pharmaceutical form can be brought about by the use of agents delaving absorption, for
example, aluminum monostearate and gelatin, According to the presently disclosed subject matier,
however, any vehicle, diluent, or additive vsed would have to be comgpatible with the genetically
modified cells.

The compositions can be isotonic, fe., they can have the same osmotic pressure as blood
and lacrimal thed. The desired isotonicity of the compositions may be accomplished using sodium
chloride, or other pharmaceutically acceptable agents such as dextrose, boric acid, sodium tartrate,
propyiene glveol or other inorganic or organic solutes. Sodium chloride can be particulacky for
bulfers containing sodionm ions,

Viscosity of the compositions, if desired, can be maintained at the selected level using a

pharmaceutically acceptable thickemng agent.  For example, methylcelhulose is readily and
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economically available and is easy to work with., Other soitable thickening agenis include, for
example, xanthan gum, carboxymethyl celivlose, hvdroxypropyl celiulose, carbomer, and the like,
The concentration of the thickener can depend upon the agent selected. The important point s to
ase an amount that will achieve the selocted 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 formy, a.g., liquid dosage form {e.g., whether the composition is to be fornwulated into a
solution, a suspension, gel or another liguid form, sach as a time release form or liquid-filled form).

Compositions comprising the presently disclosed cells can be provided systemically or
directly to a subject for treating or ameliorating a disease or disorder. In certain embodiments, the
presently disclosed cells or compositions comprising thercof are directly injected into an organ of
interest e g, an organ aftected by a neoplasia). Alternmatively, the presently disclosed calis or
compasitions comprising thercof are provided indirectly to the organ of interest, for exanple, by
admmststration into the cwculatory system {e.g.. the tumor vasculature). Expansion and
differentiation agents can be provided prior to, during or after administration of the cells or
compositions to increase production of cells €e.g., T cells or WK cells} in vitro ov in vivo,

The presently disclosed cells can be administered in any physiologically acceptable vehicle,
normally intravascularly, although they may also be introduced nte bone or other convenient site
where the cells may find an appropriate site for regeneration and differentiation (e g., thymus).

The quantity of cells to be adnvinistered can vary for the subject being freated. In certain
embodiments, between about 10 and about 109, between about 10% and about 107, between about
10° and about 107, between about 197 and about 10°, or between about 10° and about 10° of the
presently disclosed cells are administered to a subject. More effective cells may be administered
in even smaller numbers, Usually, at least about I x 10° cells will be admimistered, eventually
reaching about 1 = {'° or more. In certain embodiments, at least about 1= 10°, 52107, 1x10° about
5x10% about 1 <107, about 3= 1Y, about 1x10%, or about 5% 10¢ of the presenily disclosed cells are
administered to a subject. In certain embodiments, about 1310° of the presently disclosed cells are
administered to a subject. The precise determination of what would be considered an effective
dose can be based on factors ndividual o each subject, including their size, age, sex, weight, and
comdition of the particular subject. Dosages can be readily ascertained by those skilled in the art
from this disclosure and the knowledge in the art.

The presently disclosed cells can comprise a purified population of cells. Those skilled i
the art can readily determine the percentage of the presently disclosed celis in s population vsing
various well-known methods, such as fluorescence activated cell sorting (FACS). Saitable ranges

of purity in populations comprising the presently disclosed immunorgsponsive cells are about 30%
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to about 33%, about 3% to about 60%, and about 63%; to abowt 70%. In certain embodiments, the
purity is about 70% to about 75%, about 73% to about 80%, or about 80% to about 85%,., In certain
cerbodiments, the purity s about 85% to about 90%, about 20%; to about 95%, and about 95% to
about HMN¥%6. Dosages can be readily adjusied by those skilled in the art (e.g., & decreasce 1n 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,
vehicles, andfor carrier in compositions and to be administersd i methods, Typically, any
additives (in addition to the active cell{s) and/or agent(s)) ave present in an armount of 0.001 to 5{04
{weight) solution in phosphate buffered saline, and the active ingredient is present in the order of
micrograms to milligranss, such ag about 4.0001 1o about 5 wt Y%, about 0.0001 1o about | wt %%,
about 1.0001 1o about .03 w4 or about 0.001 o about 20 wt %6, about 0.01 to about 10 wi %, or
about (.03 to about 3 wt %, For any composition fo be administered to an animal or human, the
followings can be determined: toxicity such as by determining the lethal dose (L) and LS50 na
suitable animal model e.g., rodent such as mouse; the dosage of the composilion{s), concentration
of components therein and timing of administering the composition{s), which elicit a suiable
response, Such determinations do not require iadoe experimentation from the knowledge of the
skilled artisan, this disclosure and the documents cited herein. And, the time for sequential
administrations can be ascertained without undue experimentation,

In certain embodiments, the composition is a pharmaceutical composition comprising the
presently disclosed cells and a pharmaceutically accepable carrier.

Administration of the compositions can be autologous or heterologous. For example, cells
can be obtained from one subject, and administered to the same subject or a different, compatible
subject. Peripheral blood derived cells or their progeny (e.g., in vive, ex vive or in vitro derived)
cany be administered.  When administeving a presently  disclosed composition {e.g., a
pharmacentical composition comprising presently disclosed cells), it can be formulated in & unit
dosage injectable form {(solution, suspension, emadsion).

The presently disclosed cells and compositions can be administered by any method known
in the art including, but sot Himited fo, oral administration, itravenous administration,
subcutancous adnunistration, intranodal adnunistration, mtratumoral administration, ntrathecal
administration,  intravitreal  administration ,  infrapleural  admimstration,  intracsseous
administration, intraperitoneal administration, pleaeal adimindsteation, and divect adwindsteation to

the subject.
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4.8,  Methods of Treatment

The presently disclosed cells and composttions comprising thereof can be used for freating
or amelorating a discase or disorder in a subject. o cortain embodiments, the discase or disorder
is associated with aPAR.  In certain embodiments, the discase or disorder s associated with
overexpression of uPAR. In certain embodiments, the disease or disorder is selected from the
group consisting of tumors, senescence-associated pathologies, and tissue decline associated with
aging. Non-limiting examples of senescence-associaied pathologies include fung fibrosis,
atherosclerosts, Alzheuner's discase, diabetes, osteoarthritis, liver tibrosis, chronic kidney discase,
cardiac fibrosis, and Parkinson’s disease.

s certain enibodinients, the method comprises adminisiering to a subject in need thereof
the presestly disclosed cells or compositions comprising thereofl In certais embodiments, the cell
isaTeall, The Teellcanbea CDA7 T cell or a CDR T cell. in certain enbodiments, the T cell
is a CD4" T cell,

For treatment, the amount administered is an amount effective in producing the desired
effect. An effective amount can be provided in one or a series of adminisirations. An eftective
amount can be provided in a bolus or by continwous perfusion.

Int cortain entbodiments, the disease or disorder is a tumor. In certain embodiments, the
presently disclosed celis and compositions can reduce tumor burden, reduce the number of tumor
cells, reduce tumor size, and/or eradicate the tumor in the subject, andfor inerease or lengthen
survival of the subject,

Non-limiting examples of tamors include breast cancer {including triple negative breast
cancer), endometrial cancer, ovarian cancer, colon cancer, rectal cancer, lung cancer {(e.g., non-
smalt cell lang cancer), stomach cancer, prostate cancer, gastric canger, renal cancer, pancreatic
cancer, blood cancer, cervical caocer, head and oveck caocer, liver cancer {eg.,
cholangiocarcinema, hepatocellular carcinoma, and fibrolamaellar hepatocellular carcinoma),
urotherial cancer, melasoma. and brain cancer (ncluding glioblastoma muliforme).  In certain
emmbodiments, the blood cancer is selected from the group counsisting of acute lymphoblastic
leukemia (ALL), chromic lymphocytic leukemia (CLL), acute wmyeloid leukemia (AML),
myelofibrosis, polyeythenia vera, myelodysplastic syndrome, erythroleskemia.  In certain
embodiments, the tumor is cancer. In certainn embodiments, the cancer is a relapsed or refractory
cancer. In certain emsbodiments, the cancer is resistant to & cancer therapy, o.g., chemotherapy.

Furthermore, the presently disclosed subject matter provides methods of increasing
production of an mowune-activating eytokine in response to a tumor cell in a subject. In certain

embodiments, the method comprises adnunistering to the subject the presently disclosed cells and
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compositions. Nowm-lmiting examples of immunc-activating cytokine include granulocyte
macrophage colony stinwlating factor (GM-CSFY, IFN-ct, IFN-§, IFN-y, TNF-e, IL-1, 1L-2, IL-3,
-6, IE-1E, TR-7, -8, TL-12, H-15, 1L-21, interferon regulatory factor 7 (IRF7), CCLE, CCL2,
CCL3, CCLS, CCL7, CCLR, CCLI3, CCLI6, CXCLIL, CXCL3, CXCLS, CXCLS, CXCL1IO, and
combinations thereof,

In certain embodiments, the disease or disorder is a senescence-associated pathology. In
certain embodiments, the subject exhibits an increased accunmulation of senescant cells compared
to that observed in a healthy control subject. In certain embodiments, the senescence-associsted
pathology is selected from the group counsisting of lung fibrosis, atheorosclorosis, Alzheinier’s
disease, diabetes, bHver fibrosis, chronic kidney disease, osieoarihritis, cardiac tibrosis, and
Parkinson’s disease. certain embodiments, the senescent cells exhibit a Senescence-Associatad
Secretory Phenotype (SASP). The Senescence-Associated Secretory Phenotype may be induced
by replication, an oncogene (e.g.. HRASGIZD, NRASGIZD NRAsGI2D, cto), radiation,
chemotherapy, ora drug (e.g., Cdk4:6 inhibiors, MEK inhibiors, a chemotherapy drug, ete.}. Non-
limiting examples of MEK inhib#tors include trametinib, cobimetinib, binimetinib, sclumetinib,
PD-325901, TAK-733, CL-1040 (PD 184352), PDO3259G1, MEK162, AZDE330, GDC-0623,
refametinih, pimasertib, RO4GR7ASS, ROS126766, WX-354, H1-085, CInd)-03, G-573, PD184161,
PD31ROBE, PDOROSY, ROSVGR7A0, L0126, and SL327. Non-finuting examples of CDK4/6
inkubitors  include palbociclib, ribociclib, and  abemaciclib. Non-lingting exanyples  of
chenmotherapy drugs include cisplatin, doxorubicin, cyclophosphamide, and ctoposide,

In certain emmbodiments, the presently disclosed methods for tfreating or ameliorating a
disease or disorder further comprise adiministering to the subject a twmor specific monoclonal
antibody, wherein the subject is receiving/has received a senescence-inducing therapy (eg.,
chemeotherapy ). In certain embodinzents, the tumor specific monoclonal antibody is administered
subsequent to the adimsinistration of the presently disclosed cells or compositions comprising
thercof. Non-lim#ting examples of specific senescence-inducing therapics include doxorubicin,
lomizing radiation therapy, combingtion therapy with MEK inhibilors and CDR4/6 mhibitors,
combination therapy with CDC7T inhibitors and mTOR inhibitors, and the like. Examples of
CDK4/6 inhibitors include palbociclib, ribociclib, and abemaciclib. Non-limiting examples of
MEK inhibitors mclude trametinib, cobimetinib, bintmetinib, selumetinib, PD-325601, TAK-733,
CI-140 (PD184352), PDO325901, MEKI162, AZDE3340, GDC-0623, refametinib, pimasertib,
RO4987633, RO3J126766, WX-554, HL-085, CIn(Q-03, G-373, PD184161, PDI3IIBGEE, PDIOR0OAY,
RO3Q68760, U126, and SL327. Non-hmiting examples of mTOR inhibitors include rapamyveis,

sertraling, sivolimus, everolimus, temsirolimus, ridaforolimus, and deforolimus. Examples of
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CDC7 inhibitors include TAK-931, PHA-767401, XL413, 1H-pyrrolof2,3-bipyridines, 2,3
dihydrothieno[3 2-d]pyrinddin-4{1H-ones, furanone derivatives, irisubstituted  thiazoles,
pyryoelopyridinenes, and the like.

In certain cmbodimenis, the tumor speciflc monoclonal antibody s adinisiered
subsequent to the administration of the cells or compositions comprising thereot.

In certain embodimests, the subject is human.

Ist certain smbodiments, the presently disclosed methods for treating or ameliorating a
disease or disorder further comprise administering to the subject a cancer therapy, In certain
entbodiments, the cancer therapy is selected from the group consisting of chemotherapy, radiation
therapy, immunotherapy, monoclonal amtibodies, amti-cancer nucleic acids or proteins, anti-cancer
viryses of microorganisms, and any combinations thereof

Int certain embodiments, the presently disclosed methods for treating or ameliorating a
disease or disorder further comprise adnuinistering to the subject a cvtokine. In certam
cmbodiments, the cviokine is adiministered prior to, dering, or subsequent to the administration of
the cells or compositions comprising thereof. In certain embodiments, the cytokine is selected from
the group consisting of interferon a, interferon (3, interferon v, complement CSa, H.-2, TNF-u,
CAOT T2, 23, 1018, 1007, CCLL, CCHYY, COE 2, COLIR, CCH4-1, CCE14-2 CCY 14
3, CCL15-1, CCL13-2, CCL16, CCLY7, CCL1E, CCL9, CCLLY, CCL2, CCL20, CCL21,
CCL22, CCL23-1, CCR23-2, CCL24, CCL25-1, CCL25-2, OCL26, CCL27, CCL28, CCL3,
CCL3L1, CCL4, CCL4LE, CCL3, CCLS, CCLY, CCLS, CCEY, CCRI1Q, CCR2, CCRS, CCRS,
CCR7, CCRS, CCRLY, CCRL2, CX3CLI, CX3CR, CXCL1, CXCL1), CXCLiL, CXCLi2,
CXCLI13, CXCLL4, CXCLI5, CXCLI6, CXCL2, CXCL3, CXCL4, CXCLS, CXCL6, CXCL7,
CXCLE, CXCLY, CXCL9, CXOR], CXCR2, CXCR4, CXCRA, CXCRS, CXUCRT ansd XL

In certain embodiments, the chemotherapy comprises administering o the subject a
chemotherapeutic agent.  Non-limiting examples of chemotherapeutic ageuts include nitrogen
mustards, cthylenimine derivatives, alkyl sulfonates, nitrosoureas, gemcitabine, triazenes, folic
acid analogs, anthracyclines, taxanes, COX-2 inhibitors, pyrimidine analogs, purime analogs,
antibiotics, enzyme inhibitors, epipodopbyilotoxing, platinum coordination complexes, vinca
alkaloids, substituted ureas, methyl hydrazine derivatives, adrenocortical suppressants, hormone
antagonists, endestatin, taxols, campiothecins, SN-38, doxorubicin, doxorubicin  analogs,
antimetabolites, alkylating agents, antimitotics, anti-angiogenic agents, tyrosine kinase inhibitors,
mTOR inhibitors, heat shock protein (HSP9O) inhibitors, proteosome inkabitors, HDAC inhibitors,

pro-apoptotic agents, methotrexate and CPT-11.
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In certain embodiments, the disease or disorder is hmg fibrosis, and the method further
comprises sequentially, separately, or simubanecusly administering (o the subject at least one
therapy selected from the group consisting of pirfenidone, sintedanib, oxygen therapy,
corticosteroids {¢.g., pradnisone). myycophenolate mofetilVmyeophenolic acid, and azathiopring,

In certain embodiments, the disease or disorder is atherosclerosis, and the method further
comprises sequentially, separately, or sinmitancously administering to the subject at least one
therapy selected [rom the group consisting of stafing (e.g., Atorvestaiin, Fhyvastatin, Lovastatin,
Pitavastatin, Pravastatin, Rosuvastatin calciuny, Simvastatin), fibrates {c.g., Gemfibrozil,
Fenofibrate}, niacin, ozetimibe, bile acid sequestrants (e.g, cholestyramine, colestipol,
colesevelam}, proprotein convertase subtilisin kexin type 9 {PCSK®) inhibitors, anti-platelet
medications  {e.g., aspirin, Clopidogrel, Ticagrelor, wartarin, prasugral), beta blockers,
Angiotensin-converting enzyme (ACE) inhibitors, calcium channel blockers, and diuretics.

la certain embodiments, the disease or disorder is Alzhetmer's disease, and the method
further comprises sequentially, separately, or simultancously administering to the subject at least
one therapy selected fromm the group coosisting of donepezil, galantamine, 1memastine,
rivastigimine, memantine extended-release and doneperil (Namzaric), aducanuomab, solanezumal,
insulin, verubecestat, AABDvacl, CSP-1103, and intepirdine.

In certain embodiments, the disease or disorder is diabetes, and the method further
comprises sequentially, separately, or simubtancously administering to the subject at least one
therapy selected froen the group conststing of insuling, metformin, amvim analogs, glucagon,
sulfonylureas {o.g., glimepiride, glipizide, glyburide, chiorpropamide, tolazamide, tolbutamide),
meglitinides {e.g., nateglinide, repaglinide), thiszolidinediones (e.g., ploglitazone, rosiglitazone),
alpha-glucosidase inhibitors (e.g., acarbose, miglitol), dipeptidvl peptidase (DPP-4} inhibitors
{e.g., aloghptin, Linagliptin, sttagliptin, saxagliptin}, sodim-glucose co-trapsporter 2 (SGLT2)
inhibitors {e.g., canagliflozin, dapagliflozin, empaghifiozin, ertugliflozin), and incretin mimetics
{e.g., exenatide, lirsglutide, dulaglutide, lixisenatide, semaghutide).

In certain embodiments, the disease or disorder is ostecarthritis, and the method tfurther
comprises sequentially, separately, or sinwltancously adminisiering to the subject at least one
therapy selected from the proup consistine of analgesics {e.g., acetaminophen, framadoel,
oxyeodone, hydrocodone), nonstercidal  angi-inflammatery  drugs  (e.g.. aspivin, ibuprofon,
naproxen, celecoxib), cyclooxygenase-2 inhibitors, corticosteroids, and hyaluronic acid.

In certain embodimenis, the disease or disorder is fiver fibrosis, and the method lurther
comprises sequentially, separately, or simubtancously administering to the subject at least one

therapy selected from the group consisting of ACE milubitors {e.g.. benazepril, Lisimmopril,
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Ramiprily, a~-Tocopherol, interferon-a, PPAR-antagonists, colchicine, corticosteroids, endothelin
inhibitors, imterlenkin-10, pentoxifylline, phosphatidyicholine, S-adenosyl-methionine, and TGF-
131 inkubitors.

In certain embodiments, the discase or disorder is chronic kidney discase, and the method
further comprises sequentially, separately, or simultaneously administering 10 the sabject at least
one therapy selected from the group consisting of ACE inhibitors €e.g., benazepril, Lisinoprii,
Ramipril}, statins (eg., Alorvastatin, Flovastatin, Lovastatin, Pitavastatin, Pravastatin,
Rosuvastatin calcium, Simvastatin), turosenude, ervthropoietin, phosphate binders (e.g.. ealeium
acetate, calcium carbonate), colecalciferol, ergocalcilerol, and cvelophosphanide.

Further modification can be introduced to the uPAR-specific CAR-expressing engineered
inmune cells (e.g, T cells) to avert or minimize the risks of immunclogical complications {(knows
as "malignant T-cell transformation™), e.g.. graft versus-host disease {GvHDY. Modification of the
engingered immwune cells can include engingering a suicide gene into the uPAR-specific CAR-
expressing T cells. Suitable suicide genes inciude, but are not fimited. to, Herpes simplex virus
thymidine kinase (hsv-tk), inducible Caspase 9 Suicide gene {iCasp-9), and a trupcated buman
gpidermal growth factor receptor (EGFRY) polvpeptide. In certain embodiments, the suicide gene
is an EGFRt polypeptide. The BEGFRI polyvpeptide can enable T cell elimination by administering
anti-EGFR monoclonal antibody {e.g., cetuximab). EGFRt can be covalently joined o the C-
termvinws of the infracelluiar domain of the yPAR-specific CAR. The suicide gene can be included
within the vector comprising nucleic acids encoding the presently disclosed nPAR-specific CARs.
The incorporation of a suicide gene into the a presently disclosed oPAR-specific CAR gives an
added level of satety with the ability to climinate the majority of CAR T cells within a very short
thine period. A presently disclosed engineered immune cell (e.g., a T cell) incorporated with a
suicide gene can be pre-eraptively eliminated at a given tine point post CAR T cell infusion, or
eradicated at the earliest signs of toxicity.

4.9 Kis

The presently disclosed subject matter provides kits for or amelorating a disease or
disorder 1 a subject.  In certain erbodiments, the kit comprises the presently disclosed cells or a
composition comprising thereof. Tn certain embodiments, the kit comprises a sterile contamer;
such containers can be boxes, ampules, bottles, vials, tubes, bags, pouches, blister-packs, or other
suitable container forms knows in the art. Such containers can be made of plastic, glass, laminated
paper, metal foil, or other wwaterials suitable for holding medicaments.  In certain non-limiting
embodiments, the kit includes a nucleic acid molecule encoding a presently disclosed uPAR-

targeted antigen-recogmizing receptor {e.g., a CAR).
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If desired, the cells and/or nucleic acid molecules are provided together with instructions
for adnministering the cells or nucleic acid molecules to a subject having or at risk of developing a
discase or disorder. The instructions generally include information about the use of the composition
for the treatment and/or provention of a tumor or neoplasm. In cortain embodiments, the
instructions include at least one of the following: description of the therapeutic agent; dosage
schedule and administration for treatment or prevention of a tumor or neoplasm; precautions;
warnings; indications; counter-indications: over-dosage information: adverse reactions; animal
pharmacology; clinical studies; and/or references. The instructions may be printed divectly on the
comtainer (when present), or as a label applied 1o the container, or as & separate sheet, pamphiet,
card, or folder supplied in or with the container.

410,  Exemplary Embodiments

Al. In certain non-linviting embodiments, the presently disclosed subiect matter provides
an antigen-recognizing receptor, compwising an  extracellufar antigen-binding domain, a
transmembrane domain, and an intraceltular signaling domain, wherein the extracellular astigen-
binding domain specifically binds to uPAR.

A2, The foregoing antigen-recognizing receptor of A1, whergin the extracellular atigen-
binding domain is a single-chatn vaviable fragment {scFv).

A3, The foregoing antigen-recognizing receptor of A2, wherein the extracelivlar antigen-
binding domain is a human scFv.

Ad. The foregoing antigen-recognizing receptor of Al, wherein the extraceltular antigen-
binding domain iz a Fab, which is optionally crossiinked,

A5, The foregoing anfigen-recognizing receptor of Al, wherein the extracelhular antigen-
binding domain is a F{ab)2.

A6, The foregoing antigen-recognizing receptor of suy one of A2-AS, wherein one or mote
of the scFy, Fab and F(ab}:are comprised in a fusion protein with a heterologous sequence to form
the extracellular antigen-binding domain.

A7, The foregoing antigen-recognizing receptor of any one of Al-A6, wherein the
extracellufar antigen-binding domain comprises a heavy chatn variable vegion comprising: ()
a CDR1 comprising the amino acid sequence set forth m SEQ 1D NO: | or a conservative
modification thereof, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO: 2 ora
conservative modification thereof, and a CDR3 comprising the aming acid sequence set forth in
SEQ ID NO: 3 or a conservalive modificalion thereof; {b) a CDRI1 comprising the amine acid
sequence set forth in SEQ D NO: 11 or a conservative modification thereot, a CDR2 comprising

the amino acid sequence set forth in SEQ [D NO: 2 or a conservative modification thereof, and a
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CDR3 comprising the amino acid sequence set forth i SEQ 1D NO: 12 or a conservative
modification thereof (¢) a CDRI comprising the amino acid sequence set forth in SEQ D NO: 19
or a consarvative modification thereol, a CDR2 comprising the amino acid sequence set forth in
SEQ ID NG 2 or a conservative moditication thereef, and a CDR3 comprising the amino acid
gsequence set forth in SEQ I NO: 20 or a comservative moditication thereof) {d) a CDR1
comprising the amine acid sequence set forth in SEQ 1D NO: 19 or a conservative modification
thereof, a CDOR2 comprising the amino acid sequence set forth in SEQ 1D NG 27 or a conservative
modification thereof, and & CDR3 comprising the amino acid sequence set forth in SEQ ID N(O:
28 or a conservative modification thereof, (e} a CDR1Y comprising the amine acid seguence set
forth in SEQ 1D NO: 33 or a conservative modification thereof, a CDR2Z comprising the anino
acid sequence set forth in SEQ ID NO: 36 or a conservative modification thereof, axd a CDR3
comprising the amino acid sequence set forth in SEQ 1D NO: 37 or a conservative modification
thereof, €f) & COR1 comprising the amine acid sequence set forth i SEQ 1D NO: 45 or a
conservative modification thersof], a CDR2 comprising the amino acid sequence set forth in SEQ
D NO: 46 or a comservative modification thereof; and a CDR3 comprising the amino acid
sequence set forth in SEQ 1D NO: 47 or a conservative moedification thereof {g) a CDRY

comprising the anine acid sequence set forth in SEQ 1D NO: 54 or a conservative modification

thereot, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO: 33 or a conservative
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moedification thereof, and a CDR3 comprising the amino acid sequence set forth in SEQ 1D NO:
36 or a conservative modification thercof; (h} a CDR1 comprising the aminoe acid sequence set
forth in SEQ 1D NO: 63 or a conservative modification thereof, a CDR2 comprising the amino
acid sequence set forth i SEQ 1D NO: 64 or a conservative modification thercof, and a CDR3
comprising the anino acid sequence set forth in SEQ ID NO: 63 or a conservative modification
thereof: (1) a CDRY comprising the amino acid sequence set forth in SEQ 1D NO: 73 or a
conservative moditication thereof, a CDR2 comprising the amvino acid sequence set forth in SEQ
D NO: 74 or a conservative moditication thereof, and 1 CDR3 comprising the amivo acid sequence
get forth in SEQ 1D NO: 73 or a conservative modification thereofl (§) a CDR1 comprising the
amino acid sequence set forth in SEQ 1D NO: 45 or a conservative modification thereof, a CDR2
comprising the amino acid seqguence set forth in SEQ ID N 82 or a conservative modification
thereof, and a CDR3 comprising the amino acid sequence set forth in SEQ 1D NO: 83 or a
conservative modification thereof; (K a CDRI comprising the amine acid sequence set forth in
SEQ 1D KNO: 20 or a conservative modification thereof, & CDR2 comprising the mmino acid
sequence set forth in SEQ 1D NO: 91 or a conservative modification thercof, and a CDR3

compriaing the amino acid seguence set forth in SEQ 1D NO: 92 or a conservative modification
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thereof; (1} a CDRY comprising the amino acid sequence set forth in SEQ ID NO: 45 or a
conservative moditication thereof, a CDR2 comprising the amine acid sequence set forth in SEQ
ID NO: 46 or a conservative madification thereof, and a CDR3 comprising the aminoe acid sequence
set forth in SEQ 1D NO: 99 or a conservative modification thereof] or {m} a CDIRI comprising the
aming acid sequence set forth in SEQ 1D KQO: 103 or a conservative modification thersof, a CDR2
comprising the amino scid sequence set forth in SEQ 1D NO: 106 or a conservative modification
thersof, and a CDR3 comprising tie amino acid sequence set forth in SEQ 1D NO: 107 or a
conservative modification thereof,

AB., The foregoing antigen-recognizing receptor of any one of A1-A7, wherein the
exiraceliular amtigen-binding domain comprises a light chain variable region comprising: (a) a
CDR1 comprisving the amino acid sequence set forth i SEQ 1D NO: 4 or a comservative
modification thereof, a CDR2 comprising the amino acid sequence set forth in SEQ IDNQO: 5 or
a conservative mrodification thereof, and a CDR3 comprising the aming acid sequence set forth m
SEQ 1D NO: 6 or a conservative madification thereaft (b) & CDRI comprising the amino acid
sequence set torth in SEQ 1D NO: 13 or a conservative modification thereof, a CDR2 comprising
the amino acid sequence sct forth in SEQ 1D NO: 3 or a conservative maodification thereof, and a
CDR3 comprising SEQ 112 NO+: 14 or a conservative modification thereot: {¢)a CDR1 comprising
the amino acid sequence sat forth in SEQ ID NQ: 21 or a conservative maodification thereof, a
CDR2 comprising the amino acid sequence set forth in SEQ ID NO: § or a conservative
modification thereof, and a CDR3 comprising the amine acid sequence set forth in SEQ 1D NO:
22 or a conservative modification thereot: {d) a CDRI1 comprising the amine acid sequence sot
forth in SEQ 1D NO: 29 or a conservative modification thereot, a CDR2Z comprising SEQ 1D NG
3 or a conservative modification therecof, and a CDR3 comprising the amine acid segquence set
forth in SEQ ID NO: 30 or a conservative modification thereof; (e) a CDRI comprising the amzino
acid sequence set forth in SEQ ID NO: 38 or & conservative modification thereof, a CDR2
comprising the ammino acid sequence set forth in SEQ 1D NO: 39 or a conservative modification
thereof, and a CDR3 comprising the ansino acid sequence set forth in SEQ 1D NO: 40 or a
conservative maodification thereot; (fy & CDRI1 comprising the amino acid sequence set forth @
SEQ 1D NO: 48 or a conservative modification thereof, a CDR2 comprising the amino acid
sequence set forth in SEQ D NO: & or a conservative modification thercof, and a CDR3
comprising the aninoe acid sequence set forth in SEQ 1D NO: 49 or a conservative modification
thereot; {gy a CDRI comprising the amine acid sequence set forth in SEQ 1D NO: 37 or a
conservative modification thereof, & CDR2 comprising the arsino acid sequence set torth in SEQ

ID NO: 53 or a conservative modification thereof, and & CDR3 comprising the anuno acid sequence

89



LA

10

20

30

WO 2022/261398 PCT/US2022/032948

set forth in SEQ ID NO: 53R or a conservative modification thereof; (hy a CDR1 comprising the
anino acid sequence set forth in SEQ ID NO: 66 or a conservative modification thereof, a CHDR2
comprising the anugno acid sequence set forth ia SEQ 1D NO: 67 or a conservative mndification
thercof, and a CDR3 comprising the amino acid sequenca set forth in SEQ D> NO: 68 or a
conservative modification thereof; (1) a CDRI1 comprising the amine acid sequence set forth in
SEQ TD NG: 76 or a conservative modification thereof, a CUDBR2 comprising the amine acid
sequence set forth in SEQ 1D NO: 67 or & conservative modification thereof, and & CPR3
comprising the amine acid sequence set forth in SEQ ID NO: 77 or 8 conservative modification
thersofl; {j) & CDRI comprising the amino acid sequence set forth in SEQ 1D NO: 84 or a
congervative modification thereof, 3 CDR2 comprising the amino acid sequence set forth in SEQ

D NO: 67 or a conservative modification thercof, and & CDBR3 comprising the amino acid

[

equence set forth in SEQ D NO: 83 or a comgervative modification thereof, (kY a CBR1
comprising the amine acid sequence set forth i SEQ 1D NO: 93 or a conservative modification
thereof, a CDR2 comprising the amino acid sequence set forth in SEQ 1D NQ: 67 or a conservative
modification thereof, and 1 CDR3 comprising the amino acid sequence set forth in SEQ 1D Nk
94 or a conservative modification thereof; or (IJ a CORI comprising the amine acid sequence set
forth in SEQ 1D NG: 66 or a conservative modification thereof, &8 CDR2 comprising the anuno
acid sequence set forth in SEQ ID NO: 67 or a conssrvative modification thereof, and a CDR3
comprising the amino acid sequence set forth in SEQ 1D NO: 100 or a conservative modification
thereof.

A9, The foregoing antigen-recognizing recepior of any one of AI-AS, wherein the
extracelhdar antigen-binding domain comprises: (&) & heavy chain variable region comprising a
CDRI1 comprising the amino acid sequence set forth in SEQ ID NO: 1, a CDR2 comprising the
amino acid sequence set forth in SEQ 1D NO: 2, and a CDR3 comprising the amino acid sequesice
set forth in SEQ ¥ NO: 3; and a light chain variable region comprising a CDR1 comprising the
amine acid sequence set forth s SEQ ID NO 4, a CDR2 comprising the amine acid sequence st
forth in SEQ Y NO; 3, and a CDR3 comprising the amino acid sequence set forth in SEQ 1D NO;
6; (b} a heavy chain variable region comprising & CDR1 comprising the aming acid sequence set
forth in SEQ TD NO: 11, a CDR2 comprising the amino acid sequence set forth in SEQ 1D NO: 2,
and a CDR3 comprising the amine acid sequence set forth in SEQ ID NO: 12; and a light chain
variable region comprising & CDRY comprising the ansino acid sequence set forth in SEQ 1D NO:
13, a CDR2 comprising the amino acid sequence set forth i SEQ ID NO: 3, and a CDR3
comprising the amino acid sequence set forth in SEQ 1D NO: 145 (¢) a heavy chain variable region

comprising 8 CDRI comprising the amino acid seguence set forth in SEQ D NG: 19, a CDR2
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comprising the amino acid sequence set forth in SEQ 1D NO: 2, and 2 CDR3 comprising the amino
acid sequence set forth in SEQ 1D NO: 20; and a light chain vanable region comprising a CDRU
comprising the amine acid sequence set forth in SEQ 1D NO: 21, a CDR2 comprising the amino
acid sequence sef forth in SEQ 1D NO: 3, and a CDRS comprising the amino acid sequence st
forth in SEQ 1D NO: 22; (d) a heavy chain variable region comprising a CDR1 comprising the
amino acid seguence set forth v SEQ D NO: 19, a CDR2 comprising the aming acid sequence sot
forth in SEQ 1D N 27, and a CDR3 comprising the amino acid sequence sef forth in SEQ 1D
NO: 28; and a light chain variable region comprising & CDR1 comprising the amino acid sequence
set forth tix SEQ ID NO: 28, a CDRZ comprising the amino acid seguence set forth in SEQ {1 NO:
3. and a COR3 conpriging the amino acid sequencs set forth v SEQ D NOG: 306 (¢} a heavy chain
variable region comprising & CDR1 comprising the amino acid sequence set forth in SEQ ID NO:
35, a CDR2 comprising the amino acid sequence set forth in SEQ 1D NO: 36, and a CDR3
comprising the ansno acid sequence set forth in SEQ 1D NO: 37; and & light chain variable region
comprising & CDRI comprising the amino acid sequence set forth in SEQ 1D NG: 38, a CDR2
comprising the amino acid sequence set forth in SEQ 1D NO: 39, and a CDR3 comprising the
andno acid sequence set forth in SEQ 1) NO: 40; () a heavy chain variable region comprising a
CDRY comprising the mmine acid sequence set forth in SEQ 1D NO: 45, a CDR2 comprising the
amino acid sequence set forth in SEQ IDNO: 46, and a CDR3 comprising the amino acid saquence
set forth in SEQ 1D NO: 47; and a light chain variable region comprising a CDRY comprising the
amino acid seguence set forth in SEQ ID NO: 48, a CDR2 comprising the amino acid sequence st
forth in SEQ D NQO:; 3, and a CDR3 comprising the amino acid sequence set forth in SEQ 11 NO;
49; (¢} a heavy chain variable region comprising a CDRI comprising the anuno acid seqguence set
forth in SEQ 1D NO: 34, a CDR2 comprising the amino acid sequence set forth in SEQ 1D NO:
55, and a CDR3 comprising the ammo acid sequence set forth tn SEQ 1D NO: 36, and a Hght chain
variable region comprising &« CDR1I comprising the amino acid sequence set forth in SEQ ID NO:
37, o CDR2Z comprising the amino acid sequence set forth in SEQ 1D NO: 5, and & CDR3
comprising the amine acid sequence set forth in SEQ 1D NO: 38; (h) a heavy ¢hain variable region
comprising # CDRY comprising the amino acid sequence set forth in SEQ 1D NO: 63, a CDOR2
comprising the amino acid seguence set forth in SEQ 1D NO: 64, and a CDR3 comprismg the
antino acid sequence set forth in SEQ 1D NO: 65; and a Hght chain variable region comprising a
CDRY comprising the amine acid sequence set forth in SEQ D NO: 66, a CDR2 comprising the
amine acid sequence set forth i SEQ ID'NO: 67, and a CBR3 comprising the amino acid sequence
set forth in SEQ 1D NO: 68; (i) a heavy chain variable region comprising a CDR1 comprising the

amine acid sequence set forth m SEQ ID NO: 73, a CDR2 comprising the amino acid sequence set
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forth in SEQ 1D NO: 74, and a CDR3 comprising the anuno acid sequence set forth in SEQ D
N 73; and a light chain variable region comprising a CDR1 comprising the amino acid sequence
set forth in SEQ ID NG: 76, a CDR2 comprising the antino acid sequence sct forth i SEQ D NO:
67, and a CDR3 comprising the aming acid sequence set forth in SEQ 1D NO: 77: (i) a heayy chain
varigble region comprising a CDR1 comprising the amine acid sequence set forth in SEQ 1D N,
45, a €DR2 comprising the amino acid sequence set forth in SEQ 1D NO: 82, and a CDR3
comprising the amine acid sequence sat forth in SEQ 1D NO: 83; and a light chain variable region
comprising a CDRI comprising the amino acid sequence set forth in SEQ ID NQ: 84, a CDR2
comprising the amino acid seguence set forth in SEQ ID NO: 67, and a CDR3 comprising the
ansinoe acid sequence set forth in SEQ 1D NO: 83; (k) a beavy chain variable region conyprising a
CDR1I comprising the amine acid sequence set forth in SEQ 1D NO: 91, a CBR2 comprising the
aming acid sequence set forth i SEQ ID NO: 91, and a CDR3 comprising the amino acid sequence
set forth in SEQ 1D NO: 92; and a light chain variable region comprising a CORI comprising the
amino acid sequence set forth in SEQ D NO: 93, a CDR2 comprising the amino acid sequenge set
forth in SEQ 1D NO: 67, and a CDR3 comprising the anuno acid sequence set forth in SEQ D
NO: 94; or (I} a beavy chain variable region comprising a CDRI1 comprising the anino acid
sequence set fortly in SEQ 112 NO: 45, a CDR2 comprising the amino acid sequence set forth in
SEQ ID NO: 46, and a CDR3 comprising the amino scid sequence set forth in SEQ 1D NQO: 99;
and a light chain variable region comprising a CDR comprising the amino acid sequence set forth
in SEQ 1D NO: 66, a CDR2 comprising the amtine acid sequence set forth in SEQ TR NO: 67, and
a CDR3 comprising the aminoe acid sequence set forth in SEQ 1D NO: 1040,

ALl The foregoing antigeu-recognizing receptor of any one of AL-AY, wherein the
extraceliutar antigen-binding domain comypwises & heavy chain variable region comprising an
aruine acid sequence that is at least about 80%, about 81%, sbout 82%, about 83%, about R4%,
about 83%, about 86%, about 87%, about 88%:, about 9%, about 90%5, aboutl 1%, about 92%:,
about 93%, about 94%. about 95%, about 6%, about 97%, about 98% or about 99% homologous
or identical to the amine acid sequence set forth in SEQ ID NO: 7, SEQ ID NO: 15, SEQ 1D NO:
23, SEQ ID'NO: 31, SEQ ID NO: 41, SEQ D NO: 50, SEQ 1D NO: 59, SEQ IDNO: 69, SEQ 1D
NO: 78, SEQ 1D NO: 86, SEQ IDNO: 95, SEQ 1D NO: 101, or SEQ 1D NO: 108,

All, The foregoing antigen-recognizing recepior of any one of Al-Al10, wherein the
exiraceliular antigen-binding domain comprises a heavy chain variable region comprising the
amino acid sequence set forth in SEQ ID NO: 7, SEQ 1D NO; 15, SEQ ID NO: 23, SEQ ID NO:
31, SEQ ID KO 4], SEQ D NO: 30, 3EQ ID NO: 59, SEQ 2 NQO: 69, SEQ ID NO: 78, SEQ 1D
NO: 86, SEQ 1D NO: 93, SEQ 1D NO: 101, or SEQ 1D NO: 108,
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Al2. The foregoing antigen-recognizing receptor of any one of A1-All, wherain the
extracelliutar antigen-binding demain comprises a light chain variabie region comprising an anyino
acid sequence that is at least about 80%, about 81%, about 82%, about 83%, about 8423, about
83%, about 86%, aboul 87%, about 88%, about 89%, aboul 90%, aboui 91%, about 92%, about
939, about 94%,, about 95%, about 96%, about 97%, about 98% or about 99%% homologous or
identical to the mmine acid sequence set forth i1y SEQ 1D NO: &, SEQ 1D NO: 16, SEQ D NO: 24,
SEQ ID NO: 32, SEQ ID NO: 42, SEQ 1D KO: 31, SEQ ID NO:; 60, SEQ ID NO; 70, SEOQ Y NO:
79, SEQ ID NO: 87, SEQ IR NO: 96, or SEQ 1D NO: 102,

Al3, The foregoing antigen-recognizing recaptor of any one of A1-Al12, wherein the
exiraceliular antigen-binding domain comprises a light chain variable region comprising the amino
acid sequence set forth in SEQ 1D NO: &, SEQ {0 N 16, SEQ 1D NQ: 24, SEQ ID NO: 32, SEQ
D NO: 42, SEQ ID NO: 51, SEQ 1D NO: 60, SEQ 1D NO: 70, SEQ ID NO: 79, SEQ ID NO: 87,
SEQ 1D NO: 96, or SEQ 1D NO: 102,

Al4d. The foregoing antigen-recognizing receptor of any one of A1-A13, whersin the
extracelhstar antigen-binding domain comprises: (a) a beavy chain variable region comprising an
andno acid sequence that is at least about 80%%, about 81%, about 82%, about 83%, about R4%,
about 5%, about 86%, about 8796, about 889, about 89%, about 9%, about 91%, about 92%,
about 939, about 94%;, about 83%, aboui 66%, abowt 97%, about 8% or about 99% homologous
or identical to the amine acid sequence selected set forth in SEQ ID NO: 7, SEQ 2 NQ: 15, 8EQ
D NO: 23, SEQ I NO: 31, SEQ ID NO: 41, SEQ 1D NO: 30, SEQ 11D NO- 39, SEQ ID NO: 69,
SEQID NO: 78, SEQ ID NO: 86, SEQ 1D NO: 93, SEQ 1D NO: 1, or SEQ ID NQ: 108; and {(b)
a light chain variable region comprising an amino acid sequence that is at least about 80%, about
81%;, about 82%,, about 83%, about 84%, about 83%, about 86%, about 87%, about 88%, about
864, about 90%, about 91%, about 92%, about 9325, about 9495, about 95%%, about 96%5, about
7%, about 98% or about 99% homologous or identical to the amine acid sequence set forth in
SEQ IR NO: 8, SEQ D NO: 16, SEQ 1D NO: 24, SEQ 1B NO: 32, SEQ 1D NO: 42, SEQ D NO:
31, SEQ ID NO: 60, SEQ ID NO: 70, SEQ 1D NO: 79, SEQ 1D NO: 87, SEQ 1D NO: 96, or SEQ
HY NO: 102

Al3. The foregoing antigen-recognizing receptor of any one of A1-A14, wherein the
extracelluar antigen-binding domain comprises: (a) a heavy chaiy variable region comprising the
ansino acid sequence set forth in SEQ ID NO: 7, SEQ 1D NO: 15, SEQ ID NO: 23, SEQ ID NO:
31, SEQ 1D NO: 41, SEQ D NO: 53¢, SEQ ID NO: 39, SEQ D NQ: 69, SEQ ID NO: 78, SEQ 1D
NO»: 86, SEQ ID NG: 95, SEQ ID NO: 101, or SEQ 1D NUO: 108; and (b) a light chain variable
region comprising the anmno acid sequence set forth in SEQ 1D NO: 8, SEQ 1D NO: 16, SEQ ID
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NG: 24, SEQ 1D NO: 32, SEQ 112 NO: 42, SEQ 1D NO: 5§, SEQ 1D NO: 60, SEQ 1D NO: 70,

SEQ 1D NO: 79, SEQ ID NO: 87,
Al6.

SEQ ID NO: 96, or SEQ ID NO: 102,

The foregoing antigen-recognizing receptor of A5, wherein the extraceliular

antigen-binding domain comprises: {a) a heavy chain variable region comprising the amine acid

sequence set forth in SEQ ID NO:

sequence set forth in SEQ ) NO:
sequence set forth in SEQ IDNO:
sequence set forth in SEQ 1D NO:
set forth in SEQ 1D NO:

sequence set forth in SEQ (D NO:

sequence

sequence set forth in SEQ 1D NO:
sequence set forth in SEQ 13 NO:
sequence set forth tin SEQ 10 NO:
sequence set forth in SEQ B NO:
sequence set torth in SEQ 1D NO:
sequence set forth in SEQ I NO:
sequence set forth in SEQ D NO:
sequence set forth in SEQ ID NG:
sequence set forth in SEQ ID NO:
sequence set forth in SEQ 1D NO:
sequence set forth in SEQ H) NO:
sequence set forth in SEQ 1D NG
set forth in SEQ 1D NO:
sequence set forth in SEQ IDNO:
sequence set forth in SEQ 1D NO:

sequensee

7, and a Hght chain variable region comprising the amino acid
R: (b} a heavy chain variable region comprising the amino scid
13, and a light chain variable region comprising the amine acid
16; {¢) & heavy chain variable region comprising the amino acid
23, and a light chain variable region comprising the aning acid
24: €d) a heavy chain variable region comprising the amino acid
31, and a light chain variable region comprising the amino acid
32: {e) a heavy chain variable region comprising the amine acid
41, and a light chain variable region comprising the anine scid
42: {{) a heavy chain variable region comprising the aning acid
30, and a light chain variable region comprising the anino acid
51; (g) a heavy chain variable region comprising the amine acid
59, and a light chain variable region comprising the anine acid
69; ¢h) a heavy chain variable region comprising the amino acid
69, and a light chain variable region comprising the amino acid
70: (i) a heavy chain variable region comprising the amine acid
78, and a light chain variable region comprising the aming acid
79: (3} a heavy chain variable region comprising the anvino acid
&6, and a light chain variable region comprising the anvno acid
87: (k) # heavy chain variable region comprising the ansino acid

93, and a light chain variable region comprising the amine acid

sequence set forth in SEQ 1D NO: 96; or (1) a heavy chain variable region comprising the siming

acid sequence set forth in SEQ 1D NO: 101, and a light chain vartable region comprising the amino

acid sequence set forth i SEQ 1D NO: 102,

Al7. The foregoing

antigen-recngnizing receptor of any one of A1-A16, wherein the

extracellutar antigen-binding donwin comprises a linker between a heavy chain variable region

andg a light chain variable region of the extraceilular antigen-hinding donain.

A18, The foregoing antigen-recognizing receplor of A7, wherein the linker comprises or
consists of the amino acid sequence set forth in SEQ ID NO: 110, SEQ IDNO: 11, SEQ B NO:
112, SEQ 1D NO: I3, SEQ 1D NO: 114, or SEQ 1D NO: 115,

CA 03221342 2023-12-4
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Al9. The foregoing antigen-recognizing receptor of any one of A1-Al&, wherain the
extraceilutar antigen-binding domain comprises a signal peptide that is covalently joined to the 5°
ternyinus of the extracellular antigen-binding domain.

AZ0, The foregoing anligen-recognizing recepior ol any one of A1-Al9, wherein the
transmembrane domain comprises a CD polypepitde, a CD2R polypeptide, a CD3{ polypeptide,
a Chd polypeptide, a 4-1BB polypeptide, an OX40 polypeptide, an ICOS polypeptide, a CTLA-E
poiypeptide, a PE-1 polypeptide, a LAG-3 polypeptide, a 284 polypeptide, a BTLA polypeplide,
ot a combination thereof,

A21. The foregoing antigen-recognizing receptor of any one of A1-A20, wherein the
intraceliular signaling domain comprises a C3L polypeptide.

AZ2 The foregoing antigen-recognizing recepior of any one of A1-AZ1, wherein the
infracellular signaling domain forther comprrises at least one co-stimulatory signaling region.

A23. The foregoing antigen-recognizing receptor of A22, wheremy the at least one co-
stimulatory signaling region comprises a CD28 polypeptide, a 4-1BB polypeptide, an OX40
potypeptide, an [COS polypepiide, a DAP-1) polypeptide, or a combination thereot.

A24, The foregoing antigen-rccognizing receptor of any one of A1-A23, wherein the
antigen-recognizing receptor is a chimeric antigen receptor (CAR). & T-cell Receptor (TCR). or a
T-celi like fusion protein.

AZS. The foregoing antigen-recognizing receptor of any one of AlL-A24, wherein the
antigen-recognizing receptor is a CAR.

AZ6. The foregoing antigen-recognizing receptor of any one of A1-AZ35, wherein the
antigen-recognrizing receptor is recombinantly expressed.

A27. The foregoing antigen-recognizing receptor of any ong of A1-A26, wherein the
antigen-recognizing receptor is expressed from a vector,

A28, The foregoing antigen-recognizing recepior of A27, wherein the vector is a v-
retroviral rector,

Bi. In certain non-limiting embodiments, the presently disclosed subject matter provides
a celi comprising the antigen-recogmizing receptor of any ong of AT-A2Z8.

B2. The foregomg cell of B, wherein the cell is transduced with the antipen-recogmzing
receptor,

B3,  The foregoing cell of B or B2, wherein the antigen-recognizing receptor is
constitutively expressed on the surtace of the cell.

B4, The foregoing cell of any one of B1-B4, wherein the cell is an immunoresponsive cell.

N
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B3, The foregoing cell of any one of B1-B4, wherein the cell is a cell of the iymphoid
lineage or a cell of the myeloid lineage.

Bo. The foregoing ool of any one of B1-BS, wherein the cell is selected frons the group
congisting of' a T cell, a Natoral Killer (NK) cell, and a stem cell rom which a lymphoid cell may
b differentiated.

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

B&. The foregoing cell of B6 or B7, wherein the T cell is & cytotoxic T lymphocyte (CTL)
or a regulatory T cell.

B9, The foregoing cell of B, wherein the stem cell is a plaripotent steny cell.

B10. The foregoing celi of BI, wherein the pluripotent stem cell is an embryoid stem celi
or an induced pluripotent stem cel,

Cl. In certain non-limiting embodiments, the presently disclosed subject matter provides
a nucleic acid encoding the antigen-recogmizing receptor of any one of A1-AZE,

D1. In certain non-limiting embodiments, the presently disclosed subject matter provides
a vector comprising the nucleic acid of C1.

22, The foregoing vector of D1, wherein the vector is a y-retrovival rector.

Ei. In cortain non-limiting ombodiments. the presently disclosed subjeet matter provides
a host cell expressing the nuclaic acid of C or the vector of B or B2,

E2. The foregoing host cell of E1, wherein the host cell is a T cell.

F1. In certain non-limiting embodiments, the presently disclosed subjoct matter provides
a composition comprising the cell of any one of B1-B10,

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

G1. o certain now-tuniting embodiments, the presently disclosed subject matter provides
a method of ireating or ameliorating a disease or disorder in a subject, comprising administering
1o the subject the cell of any one of B1-BH), or the composition of Fi or F2.

G2, The foregoing method of Gi, wherein the disease or disorder is selected from the
group consisting of tumors, senescence-associated pathologies, and tissue decline associated with
aging.

G3. The foregoing method of G2, wherein the disease or disorder is a scnescence-
associated pathology.

G4, The foregoing method of G3, whereln the senescence-associated pathology is sclected
frorg the group comsisting of hug fibrosis, atherosclerosis, Alzheimer's discase, diabetes,

osteoarthritis, fiver fibrosis, chronic kidney disease, cardiac fibresis, and Parkinson’s disease.

B4
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5. The foregoing method of G2, wherein the disease or disorder is a tumor.

G6. The foregoing method of G3, 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, gasiric cancer, renal cancer, pancreatic cancer, blood cancer,
cervical cancer, head and nock cancer, Hiver cancer, urotherial cancer, melanoma, and brain cancer

G7. The foregoing methad of G6, wherein the blood cancer is selected from the group
consisting of acute lvmphoblastic leskemia (ALLY, chronic iymphocytic leukemia (CLLY, acule
myeloid leukemia (AML), myelotibrosis, polyveyvthemia vera, wyvelodysplastic syndrome, and
erythroleukemia,

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

M1, in cerlain non-limiting embodiments, the presently disclosed subject matter provides
a method of increasing production of an immune-activating cytokine in response to a tumor cell in
a subject, comprising adrinistering to the subject the cell of any one of B1-B10, or the composition
of Fl or F2.

H2. The foregoing method of H1, wherein the immune-activating cytokine is selected from
the group consisting of granulocyte macrophage colony stimulating factor (GM-CSFP), IFN-a, IFN-
B, IFNwy, TNF.q, IL-1, 1L-2, 0.3, 1h-6, TE-11, TE-7, I8, fL-12, 1L-15, IL-21, interferon
vegutatory factor 7 {IRF7), CCLY, CCL2, CCL3, COLS, CCL7, CCLR, CCL13, CCLL6, CXCL,
CXCL3, CXCL3, CXCL9, CXCL10, and combinations thereof,

H3. The foregoing method of any one of GI-GS or Hi-HZ, wherein the subject is o human,

11, In certain non-lintting embodiments, the presently disclosed subject matter provides a
kit for treating or ameliorating a disease or disorder in a subject, andior increasing production of
an immuns-activating cytoking in response to a tumor cell in a subject, comprising the celi of any
one of B1-B14, the nucleie acid of ¢lainy C1, or the compeosition of claim F1 or F2.

12. The foregoing kit of [1, wherein the kit further comprises written instructions for using
the ceil or composition for freating or amcliorating a discase or disorder in a subject, and/or
increasing production of an immune-activating cytokine in response to a tumor cell 1o a subject.

J1. In certain non-limiting embodiments, the presently disclosed subject matter provides a
method for producing a uPAR-targeted antigen-vecognizing receptor of any one of AL-A28,
comprising introducing into the cell a nucleic acid that encodes the antigen-recognizing recepior,

5. EXAMPLES

The tollowing examples are put forth so as to provide those of ordinary skill in the art with

a conplets disclosure and description of how o make and use the antibodies, multi-specific

antibodies, compositions comprising thereof, screening, and fherapeutic methods of the presently

NG
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disclosed subject matter, and are pot intended to limit the scope of what the inventors regard as
their presently disclosed subject matter. 1t is understood that various other embodiments may be
practiced, given the general deseription provided above.

Example I — Generation of anti-uPAR scFvs

A portion of aPAR corresponding to the extraceliular domain and asnine acids His 65-Ala
265, was recombinantly produced as a solubie protein with a polvhistidine tag for purification. The
extraceliular domain of murine uPAR (Thr 67-Arg 267) was also produced with a polyhistidine
tag to sereen antibodies for cross-species reactivity.

A proprietary naive, semi-synthetic scFy phage display library was screened for antibodies
that bind to the oPAR protein by using standard solid phase phage display panning techniques.
Briefly, recombinant 4yPAR was immobilized on & polystvrene surface followed by blocking with
about 3% milk and mcubation with the phage library. Subsequent washing, ehuition and phage
amplification steps were performzed to complete each round of biopanning. Three rounds of
panning were complated using amplified uPAR kinder-enriched phage pools from the previous
round of panning as input for subsequent rounds. In order to identity clones that showed high
specificity for nPAR, single clones from the third round of panning were analyzed for binding to
human uPAR, murineg uPAR. and BSA {as a non-specific control) by enzyme-linked
immunosorbent assay (ELISAY using an anti-M13 phage antibody. Only those supernatants that
showed uPAR-specific binding were selected for sequencing, resulting in the identification of
thirteen clones with unique sequences (3-C3-A, 3-D8-A, 3-G1-A, 3-H4-A, 4-F5-A, 4-Fi2-A 4-
AS-B, 953G9, 053A6, 05B2, 03F5, 03G3, and G7B3), Some cloges showed binding to both human

and mouse homologs of uPAR, e.g., 3-C3-A, 3-DR-A, 40F3A,

Embodiments of the presently disclosed subject matter

From the foregoing deseription, it will be apparent that variations and modifications may
b made 1o the presently disclosed subject matter to adopt it to various usages and conditions. Such
gmbodiments are also within the scope of the following claims,

The recitation of a listing of elements m any definition of a variable herem includes
definitions of that variable as any single element or combination {or sub-combination} of listed
elements, The recitation of an embodiment herein includes that emsbodinient as any single

embodiment or in combination with any other enmbodiments or portions thereof.

]

NG
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WHAT IS CLAIMED 18:
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i. An antigen-trecognizing recepior, comprising an extracellular antigen-binding domain,
a transmembrane dowmain, and an intracelloar signaling domain, wherei the extracelbddar antigen-

binding domain specitically binds to uPAR,

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

dorpain is a single-chain variable fragment (scFv)

3. The antigen~recognizing receptor of clabm 2, whereain the extracellular antigen-binding

domain is a human scFv.

4. The antigen-recognizing receptor of ¢labm 1, wherein the extracellular antigen-hinding

domain is a Fab, whicly is optionally crossiinked,

5. The antigen-recognizing receptor of claim 1, wherein the extracelhilar antigen-binding

domain s a Flab)z.

6. The antigen-recognizing receptor of any one of claims 2-3, wherein one or more of the
scFy, Fab and Flab) are comprised in a fusion protein with a heterologous sequence 1o form the

exiracelbutar antigen-binding domany,

7. The antigen-recognizing receptor of any one of claims 1-6, wherein the extracellular

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

(a8} a CDRI comprising the amine acid sequence set forth wm SEQ ID NO: | or a
conservative modification thereof, a CDR2 comprising the anyino acid sequence set forth i SEQ
D NO: 2 or a conservative modification thereof, and a CDR3 comprising the amino acid sequance
set forth i SEQ ID NO: 3 or a conservative moditication thereof]

(b} a CDR1 comprising the amine acid sequence sct torth in SEQ 1D NO: tt ora
conservative modification thereof, a CDR2 comyprising the amine acid sequence set forth n SEQ
D NO: 2 or a conservative modification thereof, and & COR3 comprising the amineo acid ssguence
set forth in SEQ ID NO: 12 or a conservative modification thereof;

(¢} 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 sel forth m SEQ
D NG 2 or a conservative modification thereof, and a COR3 comprising the aming acid sequence

set forth in SEQ 1D NO: 20 or a conservative modification thergofl}
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{d} a CDR1 comprising the amino acid sequence set forth in SEQ 13 NO: 9 or a
conservative moditication thereof, a CDR2 comprising the amine acid sequence set forth in SEQ
ID NO: 27 or a conservative madification thereof, and a CDR3 comprising the amino acid sequence
set forth in SEQ 1D NO; 28 or a conservative modification thereof;

(e} a COR1 comprising the antino acid sequence set forth in SEQ 1D NO: 35 or a
conservative modification thereof, a CDR2Z comprising the amyino acid sequence set forth i SEQ
3 NO: 36 or a conservative moditication thereof, and a CDR3 comprising the amino acid sequence
set forth in SEQ ID NO: 37 or a conscrvative modification thereot;

(Iy a CDR1 comprising the amine acid sequence set forth tn SEQ D NO: 45 or a
congervative modification thereof, a CDR2Z comprising the amvine acid sequence set forth i SEQ
ID NO: 46 or a conservalive modification thercof;, and a CDR3 comprising the amino acid

equence set forth fn SEQ 1D NO: 47 or a conservative modification thereof;

[

{g) a CDR1 comprising the amino acid sequence set forth in SEQ 1D NO: 54 or a
conservative modification thersof], a CDR2 comprising the amino acid sequence set forth in SEQ
HINO: 35 or a conservative maodification thereot, and a CDR3 comprising the amino acid sequence
set forth in SEQ 1D NO: 36 or a conservative modification thercof}

(h) & CDRI comprising the amwino acid sequence set forth m SEQ 1D NO: 63 or a
conservative moditication thereof, a COR2 comyprising the amvino scid sequence set forth in SEQ
ID NO: 64 or a conservative modification thereof, and a1 CDR3 comprising the amino acid sequence
set forth in SEQ 1D NO: 65 or a conservative modification thereof;

(1} a3 CDOR1 comprising the amino acid sequence set forth in SEQ D NO: 73 or a
conservative modification thercof, a CDRZ comprising the amine acid sequence set forth i SEQ
D NO: 74 or a conservative modification thereof, and a CDR3 comprising the amino acid sequence
set forth in SEQ 1D NO: 75 or a conservative modification thereof;

(i} a CDRI1 comwprising the amino acid sequence set forth in SEQ 1D NO: 45 or a
conservative modification thereof, a CDR2 comprising the amino acid sequence set forth i SEQ
ID NO: 82 or a conservative modification thereot, and a CDR3 comprising the amino acid seguence
set forth in SEQ ID NO: 83 or a conservative modification thereot;

(k} a CDRY comprising the amino acid sequence set forth in SEQ 1D NO: 90 or a
gonservative modification thereof, a CDR2 compristing the amine acid sequence set forth @ SEQ
D NO: 91 or a conservative madification thereof, and a COR3 comprising the amine acid sequence
set forth i SEQ 1D NO: 92 or a conservative modification thereol;

(1} a CDRI comprising the amino acid sequence set forth in SEQ D NO: 45 or a

conservative modification thereof, a CDR2 comprising the anyno agid sequenge set forth m SEQ
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D NO: 46 or a conservative maodification thereof, and 2 CDR3 comprising the amino acid sequence
set forth in SEQ ID NO: 99 or a conservative modification thereof; or

()} & CDRI comprising the anune acid sequence set forth i SEQ 1D NO: 105 or a
conservative moditication thercof, a CDR2 comprising the amino acid sequence set forth in SEQ
D NO: 106 or a comservative modification thereof, and a CDR3 comprising the amino acid

sequence set forth in SEQ D NO: H)7 or a conservative modification thereot.

8. The antigen-recognizing receptor of any one of claims 1-7, wheretn the extracellular
antigen-binding domain comprises a light chain variable region comprising:

() a CDRI1 comprising the amino acid sequence set forth in SEQ 1D NO: 4 or a
conservative modification thercof, 8 CDR2 comprising the amino acid sequence set forth in SEQ
D NO: 5 or a conservative modification thereof, and a CPR3 comrising the amino acid sequence
set forth in SEQ 1D NO: 6 or a conservative 1podification thereof;

{by a CDRI comprising the amino acid sequence set forth in SEQ 1D NO: 13 ora
conservative modification thereof, 8 CDR2 conwrising the amino acid sequence set forth in SEQ
D NO: 3 or a conservative modification thercof, and & CDR3 comprising SEQ I NO: {4 or a
conservative modification thereof;

(¢} a CDRI comprising the amino acid seguence set forth in SEQ 1D NO: 21 or a
conservative modification thereot, 8 CDR2 comprising the amino acid sequence set forth in SEQ
D NO: S or a conservative modiltcation thercof, and a CBR3 comprising the amino acid sequence
set forth in SEQ 1D NO: 22 or a consorvative modification thereof;

{(d) &« CDRI comprising the amine acid sequence set forth in SEQ 1D NO: 29 or a
conservative modification theraof, a CDR2Z comprising SEQ 1D NO: 3 or a conservative
modification thereof, and 1 CDR3 compnising the amuno acid sequence set forth in SEQ TD N
30 or a conservative modification thereof;

(e} & CDR1 comprising the amxino acid sequence set forth in SEQ 1D NO: 38 or a
conservative modification thereof, & CDRZ comprising the amino acid sequence set forth in SEQ
iD NO: 39 or a conservative modification thereof, and a CDR3 comprising the amino acid
sequence set forth in SEQ 1D 'NO: 40 or a conservative modification thereof;

(fy a CDRI comprising the amino acid sequence set forth in SEQ ID NQ: 48 or a
conservative modification thereof, a CDR2 comprising the amino acid sequence set forth in SEQ
D NQ: 3 or a conservative modification thereof, and a CDR3 comprising the amino acid sequence
set forth in SEQ 1D NO: 49 or a conservative modification thereof;

{gy & CDRI comprising the amino acid sequence set forth in SEQ ID NO: 57 or a
conservative modification thereof, a CDR2 comprising the amino acid sequence set forth in SEQ
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D MO 3 ora conservative modification thereof, and a CDR3 comprising the amino acld sequence
set forth in SEQ ID NO: 38 or a conservative modification thereof;

(hy & CDRI comprising the amino acid sequence st forth in SEQ D NO: 66 or a
conservative modification thercof, & CDR2 comprising the anmino acid sequence set forth in SEQ
D NO: 67 or a conservative modification thereof, and a CDR3 comprising the amino acid
sequence set forth in SEQ 1D NO: 68 or a conservative modification thereof,

(i) a CDRI comprizing the amino acid sequence set forth in SEQ ID NO: 76 or a
conservative modification thereof, & CDR2 comprising the aminoe acid sequence set forth in SEQ
ID NQO: 67 or a conservative modification thereof, and & CDR3 comprising the amino acid
sequence set forth in SEQ 1D NO: 77 or a conservative modification thereof]

(3} a CDR1 comprising the amino acid sequence set forth in SEQ D NO: 84 or a
conservative modification thereof, & CDR2 conwprising the amino acid sequence set forth in SEQ
D NO: 67 or a conservative modification thereot, and a CDR3 comprising the amino ackd
gequence set forth in SEQ ID'NO: 45 or a conservative modification thereoft

(k) a CDRI comprising the amino acid sequence set forth in SEQ ID NO: 93 or a
conservative modification thereof, & CDR2 comprising the anvno acid sequence set forth in SEQ
D NO: 67 or a conservative modification thereof, and & CDR3 comprising the amino acid
sequence set forth in SEQ 1D NOQ: 94 or a conservative modification thereof, or

(I} & CDRI1 comprising the amino acid sequence set forth in SEQ 1D NO: 66 or a
conservative modification thereof, & CDR2 comprising the amino acid sequence set forth in SEQ
I NO: 67 or a conservative modification thereot, and & CDR3 comprising the amine acid

sequence set forth in SEQ 1D NO: 100 or a couservative modification thereot,

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

(a} & heavy chain variable region comprising a CDRI comprising the amino acid
sequence set torth in SEQ {D NO: 1, a CDRZ comprising the amine acid sequence set forth in SEQ
IDNO: 2, and a CDYR3 comprising the amino acid sequence set forth in SEQ 1D NO: 3; and & light

chain variable region comprising a CDR1 comprising the amino acid sequence set forth in SEQ 1D

NO: 4, a CDR2 comprising the amino acid sequence sed forth in SEQ 1D NQO: §, and a CDR3

CA 03221342 2023-12-4

comprising the amine acid sequence set forth in SEQ 1D NO: 6;

(b3 a heavy chain variable region comprising a CDR1 comprising the amino acid
sequence set forth in SEQ 1D NQO: 11, a CDR2 comprising the amino acid sequence set forth in
SEQ D NO: 2, and a CDR3 comyprising the amine acid sequence set forth in SEQ 1D NO: 12 and
a Hight chagn variable region comprising a CDR comprising the anuno acid sequence set forth in
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SEQ ID NO: 13, a CDR2 comprising the amino acid sequence set forth in SEQ 1B NO: 5, and a
CDR3 comprising the amino acid sequence set forth in SEQ 1D NO: 14

(c} a heavy chain variable region comprising a CDR1 comprising the amino acid
sequence set forth in SEQ 1D NO: 19, a CDR2 comprising the amino acid sequence set forth in
SEQ ID NO: 2, and a CDR3 comprising the aminge acid seguence set forth in SEQ 1D NO: 20; and
a Hight chats variable region comprising a CDR1 comprising the amiino acid sequence set forth
SEQ ID NO: 21, a CDR2 comprising the amino acid seguence set forth in SEQ ID'NO: 3, and a
CDR3 comprising the amino acid sequence set forth in SEQ 11 NO: 22,

(d}y a heavy chain variable region comprising a CDRI comprising the aming acid
sequence set forth in SEQ 1D NO: 19, a CDR2 cowmprising the amino acid sequence set forth in
SEQ 1B NO: 27, and a CDR3I comprising the amine acid sequence set forth in SEQ 1D NQO: 25,
and a light chain variable region comprising a CDR1 comprising the amino acid sequence set forth
m SEQ 113 NO: 29, a COR2 comprising the amine acid sequence set forth in SEQ 1D NO: 5, and
a CDR3 comprising the amino acid sequence set forth in SEQ 1D NO: 30;

{e} a heavy chain variable region comprising a CDRI1 comprising the amino acid
sequence set forth in SEQ 1D NQ: 335, a CDR2 comprising the amino acid seguence set forth in
SEQ 1B NO: 36, and a CDR3 comprising the anune acid sequence set forth i SEQ 1D NG: 37;
and a light chain variable region comprising a CDR1 comprising the amino acid sequance set forth
in SEQ I NO: 38, a CDR2 comprising the amino acid sequence set forth i SEQ ID NO: 39, and
a CDR3 comprising the aminoe acid sequence set forth m SEQ 1D NO: 40;

(I} a heavy chain variable region comprising a CDRI comprising the amine acid
sequence set forth in SEQ 1D XQO: 45, a CORZ comprising the amino acid seqguance set forth m
SEQ 1B NO: 46, and a CDR3 conywising the amine acid sequence set forth in SEQ 1D NO: 47;
and a light chain variable region comprising a CDR1 comprising the amino acid sequence set forth
in SEQ 1B NO: 44, a CDR2 comprising the amine acid sequence set forth in SEQ ID NO: 3, and
a# CDR3 comprising the amine acid sequence set forth in SEQ 1D NO: 49;

{g) a heavy chain varigble region comprising a CDRY comprising the amino scid
sequence set forth in SEQ D NO: 34, a CDR2 conywrising the amino acid sequence set torth @
SEQ TR N(Y: 53, and a CDR3 comprising the amino acid sequence set forth in SEQ D N
and a light chain variable region comprising a CDR1 comprising the smnino acid seguence set forth
in SEQ [ NO: 57, a CDR2 comprising the amino acid sequence set forth in SEQ 1D NO: 5, and
a CDR3 conprising the amino acid sequence set forth in SEQ 1D NO: 38;

(hy & heavy chain variable region comprising a CDRI comprising the amino acid

gequence set forth in SEQ 1D NO: 63, a CDR2 comprising the amino acid seguence set forth i
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SEQ TR NO: 64, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NGO 65
and a light chain variable region comprising a CDR1 comprising the amino acid sequence set forth
in SEQ IDNO: 66, a CDR2 comprising the amvne acid sequence set forth 1in SEQ 1D NO: 67, and
a CDR3 comprising the amine acid sequence set torth in SEQ 1D NO: 68;

(i) a heavy chain variable region comprising a CDRI comprising the anvino acid
sequence set forth in SEQ D NO: 73, a CDR2 comyprising the mininn acid sequence set torth in
SEQ 1D NGO: 74, and a CDR3 comprising the amine acid sequence sat forth in SEQ ID NO: 75;
and a light chain variable region comprising a CRRI1 comprising the amino acid sequence set forth
in SEQ IDNQO: 76, a CDR2 comprising the aming acid sequence set forth in SEQ 1D NO: 67, and
a CPR3 comprising the amino acid sequence set forth in SEQ 1D NO: 77;

(3} a heavy chain variable region comprising a CDRI1 comprising the amino acid

[

equence set forth in SEQ 11 NO: 43, a CDR2 comprising the amino acid seguence set Torth in
SEQ 1D NO: 82, and a COR3 comprising the amino acid sequence set forth in SEQ 1D NO: 83
and a light chain variable region comprising a CDR1 comprising the amino acid sequence set forth
in SEQ iD NO: 84, a CDR2 conwrising the amino acid sequence set forth in SEQ 1D NO: 67, and
a CDR3 comprising the aminoe acid seguence st forth in SEQ 1D NO: 85;

€y & heavy chain variable region comprising a CDRI comprising the aming acid
sequence sat forth in SEQ 1D NO: 90, a CDR2 comprising the amino acid sequence set forth in
SEQ I NO: 91, and a CDR3 comprising the anuno acid sequence set forth in SEQ 1D NG: 92;
and a light chain variable region comprising a CDR1 comprising the amino acid sequence set forth
n SEQ ID NO: 93, a CDR2 comprising the amino acid sequence set forth in SEQ 1D NO: 67, and
a CDR3 comprising the amine acid sequence set forth in SEQ 1D NO: 94; or(}) a heavy cham
variable region comprising a CDRI comprising the amino acid sequence set forth in SEQ 1D NO:
45, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO: 46, and & CDR3
comprising the amino acid sequence set forth in SEQ ID NO: 99; and a light chain variable region
comprising a CDRI comprising the amino acid seqguence set forth in SEQ 1D NO: 66, a CDR2
comprising the amino acid seguence set forth i SEQ 1D NO: 67, and a CDR3 comprising the

amine acid sequence set forth in SEQ 1D NO: 1000

10, The antigen-recognizing receptor of any one of claims 1-9, wherein the extracelluylar

antigen-binding domain comprises a heavy chain variable region comprising an amino acid

sequence that is at least about 80%. about 8 1%, about 82%, about 83%, about 84%, about 83%,

about 86%, about 87%, about 88%5, about 89%s, about 903%%, about 91%s, about 92%, about 93%;,

about 9494, about 95%, about 86%,, about 97%,, about 98% or about 999% homologous or identical

to the amine acid sequence set forth in SEQ TD NO: 7, SEQ TD NO: 15, SEQ [DNO: 23, SEQ 1D
105

CA 03221342 2023-12-4



WO 2022/261398 PCT/US2022/032948

NO: 31, SEQ 1D NO: 41, SEQ ID NO: 50, SEQ 1D NO: 59, SEQ ID NO: 69, SEQ ID NO: 78,
SEQ ID NO: 86, SEQ 1D NO: 95, SEQ ID NO: 101, or SEQ ID NO: 108,

il, The antigen-recognizing recoptor of any one of glaims 1-10, wherein the extraccliular
antigen-binding domain comprises & heavy chain variable region comprising the amino acid
sequence set forth in SEQ 1D NO: 7, SEQ 1D NO: 15, SEQ 1D NG: 23, SEQ D NO: 31, SEQ 1D
NO: 41, SEQ ID NO: 30, SEQ ID NO: 39, SEQ ID NO: 69, SEQ 1D NO: 78, SEQ 1D NO: 86,
SEQ ID NO: 95, SEQ 1D NO: {01, or SEQ D NO: 108,

12. The antigen-recognizing receptor of any one of claims 1-11, wherein the extracellular
antigen-binding domain comprises a light chain variable region comprising an amino acid
sequence that is at least about B09%, about 819, about 82%, about 83%, about B4%, abowt 85%,
about 86%, about §87%, about 8§82, about 89%, abouwt 90%%, about 1%, about 92%%, about 93%%,
about 949, about 95%, about $6%, aboui 97%, abowt 98%% or about 99% homologous or identical
1o the amine acid sequence set forth in SEQ T NOx: 8§, SEQ TD NO: 16, SEQ D NO: 24, SEQ 1D
NO: 32, SEQ ID NO: 42 SEQ ID NO: 31, SEQ 1D NO: 60, SEQ TD NO: 70, SEQ 1D NO: 79,
SEQ ID NO: 87, SEQ HD NO: 96, or SEQ) HD NO: 1062,

13 The antigen-recoguizing receptor of any one of claims 1-12, wherein the extracellular
antigen-binding domain comprises a light chain variable region comprising the amino acid
sequence set forth wn SEQ ID NO: 8, SECQ IR NO: 16, SEQ ID NO: 24, SEQ D NO: 32, SEQ 1D

NO: 42, SEQ T NO: 51, SEQ 1D NO: 60, SEQ 1) NO: 70, SREQ 1D NO: 79, SEQ 1D NO: 87,
SEQ 1D NO: 96, or SEQ {D NO: 102,

i4. The antigen-recognizing receptor of any one of claims 1-13, wherein the extracellular
antigen-bindding domain comprises: () a heavy chain variable region comprising an anuno acid
sequence that is at least about 80%, about 1%, about 82%, about 83%, about 84%, about 85%,
about 86%, about £7%, about 88%;, about 89%;, about 90%, about 91%, about 92%, about 93%4,
about 94%, about 93%, about 96%, about $7%, about 8% or about 99% homologous or identical
10 the amine acid sequence selected set forth in SEQ TD NO: 7, SEQ ID NO: 15, SEQ 1D NO: 23,
SEQID NO: 31, SEQ 1D NO: 41, SEQ 1D NO: 530, SEQ 1D NO: 539, SEQ 1D NO: 69, SEQ HD NO:
78, SEQ ID NO: 86, SEQ D NO: 95, SEQ ID NO: 101, or SEQ ID NO: 168; and (b} a light chain
variable region comprising an amine acid sequence that is at least about 80%, about 81%, about
8294, about 83%, about 84%, about 85%, about 85%, about 87%, about 8%, about 89%;, about
%5, about 91%, about 92%, about 93%, about 94%;, about 95%;, about 96%4, about 97%4, about

98% or about 99% homologous or identical to the aming acid sequence set forth in SEQ 1D NO;
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&, SEQ ID NO: 16, SEQ ID NO: 24, SEQ ID NO: 32, SEQ ID NO: 42, SEQ ID NO: 51, SEQ ID
NO: 60, SEQ ID NO: 70, SEQ ID NO: 79, SEQ 1D NO: 87, SEQ ID NO: 96, or SEQ ID NO: 102.

i5, The antigen-recognizing recoptor of any one of claims 1-14, wherein the extraccliular
antigen-binding domain comprises: (&) a heavy chain variable region comprising the amino acid
sequence set forth in SEQ D NO: 7, SEQ 1D NG: 15, SEQID Nk 23, SEQ ID NO: 31, SEQ 1D
NO: 41, SEQ ID NO: 30, SEQ ID NO: 3¢, SEQ D NO: 69, SEQ ID NO: 78, SEQ 1D NO: 86,
SEQ ID NO: 93, SEQ 1D NO: 101, or SEQ D NO: 108; and (b} a light chain variable region
comprising the amine acid sequence set forth in SEQ 1D NO: &, SEQ 1D NO; 16, SEQ IDNO: 24,
SEQIDNQ: 32, SEQ ID NG 42, SEQ 1B NG: 51, SEQ 1D NO: 60, SEQ D NCO: 70, SEQ ) NO:
79, SEQ 1D NO: 87, SEQ 1D NO: 96, or SEQ 1D NO: 102,

16, The antiges-recognizing receptor of claim 15, wherein the extracellular antigen-binding
domain comprises:

{a) a heavy chain varizble region comprising the amino acid sequence set forth in SEQ 1D
NO: 7, and a light chain variable region comprising the amino acid sequence set forth in SEQ 1D
NGO 8

(b} a heavy chain variable region comprising the aminoe acid sequence set tarth in SEQ 1D
WO: 15, and a light chain variable region comprising the aminoe acid sequence set forth in SEQ ID
NO: 16

(¢} a heavy chain varabic region comprising the aminoe acid scguence sct forth in SEQ 1D
NO: 23, and a light chain variable region comprising the amine acid sequence set forth in SEQ ID

NO: 2

ko

{d} a heavy chain variable region conprising the amino acid sequence set forth in SEQ 1D
NO: 31, and a light chain variable region comprising the aminoe acid sequence set forth in SEQ iID
NO: 32;

{e) a heavy chain variable region comprising the amino acid seguence set forth in SEQ 1D
NO: 41, and a light chatn variable region comprising the araine acid sequence set forth m SEQ 1D
NO: 42

() a heavy chain variablc region comprising the amine acid sequonce sct forth in SEQ 1D
NG 30, and a light chain variable region comprising the amine acid sequence set forth iy SEQ 1D
NQO: 51,

(g} a heavy chain variable region comprising the amino acid sequence set torth in SEQ D
NO: 59, and a light chain variable region comprising the amino acid sequence set forth in SEQ 1D

NO: 6t}
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(h} a heavy chain variable region comprising the amino acid sequence set forth in SEQ D
NO: 69, and a light chain variable region comprising the amino acid sequence set forth in SEQ ID
NO: 7y

{1} a beavy chain variable region comprising the amino acid sequence set lorth in SEQ 1D
NO: 78, and a light chain variable region comprising the amine acid seguence set forth iy SEQ 1D
NO: 79,

{j} a heavy chain variable region comprising the amino acid seguence sel torth in SEQ 1D
NO: 86, and a light chain vanable region comprising the amino acid sequence set forth wn SEQ ID
NO: 87;

€k} a heavy chain variable region comprising the amine acid sequence set forth in SEQ 1D
N 95, and a light chain variable region comprising the amine acid sequence set forth in SEQ D
NO: 96 or

{1} a heavy chain variable region comprising the amino acid sequence set forth i SEQ 1D
NO: 101, and a light chain variable region comprising the amino acid sequence set forth in SEQ

D NO: 102,

i7. The antigen-recognizing receptor of any one of claims 1-16, wherein the extracellular
antigen-binding domain coniprises a linker between a heavy chain vartable region and a light chain

variabie region of the extraceilular antigen-binding dowain,

I8, The antigen-recognizing receptor of claim 17, wherein the Hinker comprises or consists
of the amine acid sequence set forth in SEQ 1D NO: 116, SEQ 1D NQO; 111, SEG D NO: 112,
SEQ ID NO: 113, SEQ ID NO: 114, or SEQ 1D NO: 115,

i9. The antigen-recognizing receptor of any one of claims 1-18, wherein the extraceliular

antigen-binding domain comprises a signal peptide that is covalently joined to the 57 terminus of

the extracetluiar antigen-hinding domain.

20 The antigen-recognizing receptor of any one of claims 1-19, wherein the
transipembrane domain comprises a CDE polypeptide, a CD28 polypeptide, a CD3L polypeptide,
a Cd polypeptide, a 4-1BB polypeptide, an OX40 polypeptide, an 1ICOS polypeptide, a CTLA-4
polypeptide, a PD-1 polypeptide, a LAG-3 polypeptide, a 28B4 polypeptide, a BTLA polypeptide,

of a combination thereof

21, The antigen-recognizing receptor of any one of claims 1-20, wherein the intracellular

gignaling domain comprises a CD3C polypeptide.
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22, The antigen-recognizing receptor of any one of clabms 121, wherein the intracellular

signaiing domain further comprises at least one co-stimulatory signaling region.

23. The antigen-recognizing receptor of claim 22, wherein the at least ong co-stimulatory
e & v
signating region comprises a CD2¥ polypeptide, a 4-1BB polvpeptide, ann OX40 polypeptide, an

ICOS polvpeptide, a DAP-10 polvpeptide, or a combination thereof.

24, The antigen-recognizing receptor of any one of claims 1-23, wherein the antigen-
recognizing receptor is a chimeric antigen receptor (CAR), a T-cell Receptor (TCR), or a F-cell

like fusion protein.

5. The antigen-recogaizing receptor of any ong of claimis 1-24, wherein the antigen-

recognizing recepior is a CAR.

ih

26, The antigen-recognizing receptor of any one of claims 1-235, wherein the antigen-

recognizing receptor is recombinantly expressed.

27. The antigen-recogrizing receptor of any one of claims 1-26, wherein the amigen-

recognizing receptor is expressed from a vector.

28, The antigen-recognizing receptor of clain 27, wherein the vector is a v-retrovival rector,
25, A cell comyprising the antigen-recogrizing receptor of any one of claims [-28,

306. The cell of claim 29, wherein the cell is transduced with the antigen-rocognizing
receplior.

31. The cell of claim 29 or 30, wherein the antigen-recognizing receptor is constitutively

expressed on the surface of the cell.

32. The cell of any one of claims 29-31, wherein the cell is an inununoresponsive cell,
33. The cell of any one of claims 29-32, wherein the cell is a cell of the lymphoid lineage

or & cell of the miveloid fincage.

34, The cell of any one of claims 29-33, wherein the cell is selected from the group
consisting of a T cell, a Natural Killer (NKj cell, and a stem cell from which a lymphoid cell may

be differentiated.

33, The celt of any one of claims 29-34, whergin the cell is a 'F cell.
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36. The cell of claim 34 or 33, wherein the T cell is a evtotoxic T lymphocyvie (CTLy or a

regulatory T cell.

37, The cell of claim 34, wherein the stem cell is a pluripotent stem cell.
38. The cell of claim 37, wherein the pluripotent stem cell is an embryoid stem cell or an

induced pluripotent stem cell.

39, A nucleic acid encoding the antigen-recognizing receptor of any one of claims 1-28,
40, A vector comprising the nucleic acid of claim 39,

41, The vector of claim 40, wherzin the vecior is a y-retroviral rector.

42, A host cell expressing the nucleic acid of claim 39 ar the vector of claim 40 or 41.

43, The host cell of claim 42, wherein the hostecelbis a T cell.

44, A composttion comprising the cell of any one of claims 29-3%,

45, The composition of claim 44, which is a pbarmaceutical composition further

comprising a pharmaceutically acceptable carrier.

46. A method of treating or ameliorating a disease or disorder in a subject, comprising
administering to the subject the cell of any one of claims 29-38, or the composition of claim 44 or

45,

47. The method of claim 46, wherein the disease or disorder is selected from the group

consisting of twmors, senescence-associated pathologies, and tissue decline associated with aging.

48, The method of claim 47, wherein the disease or disorder is a senescence-associated
pathology.
49, The method of clatm 48, wherein the senescence-associated pathology is selected from

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

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

56, The method of claim 46, wherein the discase or disorder 15 a tumor.

114
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51, The method of claim 50, wherein the tumor is selected from the group consisting of
breast cancer, endometrial cancer, ovarian cancer, colon cancer, rectal cancer, lung cancer,
stonzach cancer, prostate cancer, gastric cancer, renal cancer, pancreatic cancer, blood cancer,

cervical cancer, head and neck cancer, liver cancer, uyrotherial cancer, melanoma, and brasn cancer

2. The method of claim 51, wherain the blood cancer is selected from the group consisting
of acute lymphoblastic leakemia (ALL), chronic lymphoceytic leukemia (CLL), acute myeloid
leukemia  (AML), myclofibrosis, polyeythemida vera, myclodysplastic  syndrome,  and

erythroloukenia.

53, The method of any one of claims 30-52, wherein the tumor is cancer.
54, A method of increasing production of an immune-activaling cytokine in response to a
tamor cell in a subject, comprising administering to the subject the cell of any one of claims 29-

38, or the composition of claim 44 or 45,

35, The method of claim 34, wherein the immune-activating eytokine is selected from the
group consisting of granulocyte macrophage colony stimmiating factor (GM-USF), [FN-w, IFN-8.
Ny, INF-er, -1, 1L-2, 103, M6, B3, LE-7, 1E-8, 10-12, [L-13, 1L-2]1, swerteron vegulatory
factor 7 {IRF7), CCLE, CCL2, CCL3, CCLS, CCL7, CCLE, CCL13, CCLI6, CXCLY, CXUL3,
CXCL3, CXCL9, CXCL10, and combinations thereof.

36. The method of any one of claims 46-35, whervein the subject s a human.
57, A kit for treating or ameliorating a disease or disorder in a subject, and/or increasing

production of an immune-activating cvtokine in response to a tumor cell in a subject, comprising
the cell of any one of claims 29-38, the nucleic acid of claim 39, or the composition of claim 44 or

43.

38. The kit of claint 37, wherein the kit further comprises written instructions for using the
cell or composition for treating or ameliorating a disease oy disorder in a subject, and/or increasing

production of an immune-activating cytokine in response to a tuymor cell in a subject,

39, A method for producing a uPAR-targeted antigen-recognizing receptor of any one of
clatms 1-28, comprising imtroducing into the cell a nucleic acid that encodes the antigen-

recognizing receptor,
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