10

15

20

25

30

WO 2020/043152 PCT/CN2019/103215

ANTI-MESOTHELIN CHIMERIC ANTIGEN RECEPTOR (CAR) CONSTRUCTS AND USES
THEREOF

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority benefit of International Patent Application No.
PCT/CN2018/103050, filed August 29, 2018, and International Patent Application No.
PCT/CN2019/083918, filed April 23, 2019, the contents of which are incorporated here by

reference in their entirety.

REFERENCE TO SEQUENCE LISTING SUBMITTED ELECTRONICALLY
[0002] This application contains a sequence listing, which is submitted electronically via EFS-
Web as an ASCII formatted sequence listing with a file name “689296-13CN1 Sequence Listing™
and a creation date of April 16, 2019, and having a size of about 727 kb. The sequence listing
submitted via EFS-Web is part of the specification and is herein incorporated by reference in its
entirety.

FIELD OF THE INVENTION

[0003] The present invention generally relates to the use of T cells engineered to express
chimeric antigen receptor (CAR), such as an anti-mesothelin CAR alone or in combination with a
follicle-stimulating hormone receptor (FSHR) binding domain and/or a dominant negative
transforming growth factor-f3 receptor II (dnTGFBRII) for the treatment of diseases associated

with mesothelin expression.

BACKGROUND OF THE INVENTION
[0004] Adoptive T cell immunotherapy, in which a patient’s own T lymphocytes are engineered
to express chimeric antigen receptors (CARs), has shown great promise in treating hematological
malignancies. Gill S, et al., Blood Rev. 2016; 30(3): 157-167. CARs commonly contain 3
modules: an extracellular target binding moiety, a transmembrane domain (TM domain) that
anchors the CAR in the cell membrane, and an intracellular signaling domain (ICD) that transmits
activation signals. Upon binding to the target tumor antigen, the CARs can activate the T cells to
launch specific anti-tumor response in a major histocompatibility complexes (MHC)-independent
manncr.
[0005] Mesothelin (MSLN) is a tumor associated antigen originally identified by Ira Pastan and
Mark Willingham at the National Cancer Institute in 1992. Chang K, et al., Cancer Res. 1992;
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52(1): 181-186 and Chang K, et al., Proc Natl Acad Sci USA. 1996; 93(1): 136-140. Mesothelin is
glycosylphosphatidyl inositol (GPI) anchored glycoprotein with normal expression limited to
mesothelial cells lining the pleura, peritoneum, and pericardium but is overexpressed in many
malignancies, including malignant pleural mesothelioma (MPM), pancreatic ductal
adenocarcinoma (PDA), ovarian cancer, lung adenocarcinoma, triple negative breast cancer,
endometrial cancer, biliary cancer, gastric cancer, and pediatric acute myeloid leukemia.

[0006] Mesothelin is synthesized as a 71-kD precursor protein and is the cleaved by the
endoprotease furin to release the secreted N-terminal region, called megakaryocyte potentiating
factor (MPF), whereas the 41-kD mature mesothelin remains attached to the membrane.
Yamaguchi N, et at., Biol Chem. 1994; 269: 805-808. The remaining GPI-linked mature
mesothelin can also be shed from the cell through the action of the tumor necrosis factor o-
converting enzyme protease. Zhang Y, et al., Cancer Res. 2011; 71: 5915-5922.

[0007] The correlation of serum level of shed mesothelin with disease suggested a potential role
for the mesothelin protein in cancer progression. While the biological function of mesothelin is
not well understood. Mesothelin is known to bind to the ovarian cancer antigen MUC16 (cancer
antigen 125) that has been shown to induce cell-to-cell adhesion and possibly contribute to
peritoneal seceding and metastatic spread. Gubbels JA, et al., Mol Cancer. 2006; 5: 50.
Furthermore, mesothelin knockout mice grow and reproduce normally and have no detectable
phenotype. Bera TK, et al., Mol Cell Biol. 2000; 20: 2902-2906.

[0008] Follicle-stimulating hormone receptor (FSHR) is G protein-linked receptor found in the
ovarian surface epithelium and in some ovarian cancer cell lines and tissues, its distribution may
be limited in the reproductive system. Zhang W, et al., Am J Pathol. 1996; 148: 47-53. Follicle-
stimulating hormone (FSH) is a glycoprotein hormone consisting of o and 3 chains, and amino
acids 33 to 33 of the FSHf chain has been identified to bind to FSHR with high affinity. Agris PF,
et al., J Protein Chem. 1992; 11: 495-507. In particular, FSHf} 33-53 peptide appears functional
when covalently attached to nanoparticles, providing high selectivity nanoparticle delivery to
FSHR-expressing ovarian tumors. Zhang XY, et al., Cancer Res. 2009; 69 (16): 6506-6514. It
has been reported the expression of FSHR in 50-70% of ovarian cancer tissues, as well as its
selective expression on the surface of the blood vessels of a wide range of tumors e.g., renal cell
carcinoma, prostate, breast, colon, pancreas, urinary bladder, kidney, lung, liver, stomach, testis,
and ovary (primary tumor and/or metastases) (Radu et al., N Engl J Med 363:1621, 2010; Siraj et
al., BMC Cancer 13:246, 2013, and Renner et al., Histopathology 63:29, 2013). The relatively
specific expressions of FSHR on cell surface of malignant tissues make it an attractive target for

FSHR tumor immunotherapy.
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[0009] Transforming growth factor-beta 1 (TGFf1) is a multifunctional secreted protein that
regulates cell proliferation, differentiation, and motility, as well as influencing production of the
extracellular matrix, neovascularization and immune function. Derynck R, et al., Nature. 2003,
425:577-584. 1t has been suggested that expression of TGFB1 and its receptors (TGFp receptor
type I and TGFP receptor type II) may play a key role in the proliferation and progression of
epithelial ovarian cancer. TGFf may also have adverse effects on tumor cells themselves by
promoting terminal differentiation and apoptosis. Tumors may avoid this activity by mutation of
their TGFP receptors (TGFBRI and TGFBRII). Ebner R, et al., Science. 1993; 260: 1344-1348.
Immunosuppressive milieu in many cancers attributed in part, to TGFf signaling can be blocked
by using a dominant negative TGFBRIIL, which is truncated and lacks the intracellular domain
necessary for downstream signaling. Wieser R, et al., Molecular and cellular biology. 1993; 13:
7239-7247. A clinical trial NCT00368082) testing the safety and efficacy of the dnTGFBRII
receptor in EBV-specific T cells for lymphoma was recently reported. Bollard CM, et al., J Clin
Oncol. 2018;36: 1128-1139. More recently, another clinical trial was initiated to assess CAR-T
cells directed to prostate-specific membrane antigen (PSMA) co-expressed of dnTGFBRII as an
approach for patients with relapsed and refractory metastatic prostate cancer (NCT03089203).
Christopher C, et al., Molecular Therapy. 2018, 26: 1855-1866.

[0010] T cell receptors (TCR) is a transmembrane heterodimer containing an alpha and beta
chain or delta and gamma chain linked by a disulfide bond. The TCR normally contains the
highly variable o and B chains expressed as part of a complex with the invariant CD3 chain
molecules. The complementary determining regions (CDRs) within the o and 3 chains determine
the antigen to which the TCR will bind, to thereby activate the T cells, leading to a plethora of
immune responses. For example, antigen presenting cells (APCs) digest pathogens and display
their fragments on major histocompatibility complex (MHC) molecules. This MHC/antigen
complex binds to the TCR while other co-stimulatory molecules (e.g. CD28) are activated leading
to T cell activation, proliferation, differentiation, apoptosis, or cytokine release (see, ¢.g.,
Samelson, 2011, Cold Spring Harb Perspect Biol.,3(12): a011510). TCRs can also interact with
other molecules, including non-peptide antigens such as lipids (Mori and De Libero, 2012,
Immunol Res, 53, 191-199), metabolic intermediates bound to the MHC like molecule MR1
(Reantragoon et al. 2012, J Exp Med, 209: 761- 774.), etc. Initiation of TCR signaling requires
co-receptors such as CD4 for helper T cells and CDS8 for cytotoxic T cells. These co-receptors act
as cellular adhesion molecules that bind their respective MHC molecules and stabilize the

interaction of T cells and antigen presenting cells. The TCR 1is also located in close proximity to a
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complex of signaling molecules, which help to mediate T cell activation. These include the CD3
family of proteins (CD36, CD3¢, and CD3y) as well as a TCR zeta ({) chain (Figure 1)
(Wucherpfennig et al. 2010, Cold Spring Harb Perspect Biol, 2: a005140).

[0011] There is a need for a more targeted antigen-specific immunotherapy for treatment of

certain cancers, such as, for example, ovarian cancer.

BRIEF SUMMARY OF THE INVENTION
[0012] In one general aspect, the invention relates to T cells engineered to express a chimeric
antigen receptor (CAR) and uses thereof for treating certain cancers. In another general aspects,
the invention relates to T cells engineered to express a modified T cell receptor (TCR) complex
containing a follicle-stimulating hormone receptor (FSHR) binding domain. In certain aspects, the
invention relates to T cells engineered to express an anti-mesothelin CAR in combination with a
modified TCR complex containing a FSHR binding domain and/or dnTGFBRII for the treatment
of diseases associated with mesothelin and /or FSHR expression. In certain aspects, the invention
relates to T cells engineered to express a CAR comprising a FSHR binding domain and an antigen
binding fragment that binds specifically to a tumor antigen and uses thereof. In certain aspects,
the invention relates to T cells engineered to express a CAR targeting mesothelin and/or FSHR
and/or a dominant negative transforming growth factor-f3 receptor II (dnTGFBRII) for the
treatment of diseases associated with mesothelin expression.
[0013] Provided herein is an isolated polynucleotide comprising a nucleotide sequence
encoding a protein of a modified T cell receptor (TCR) complex. The protein comprises, from the
N-terminus to the C-terminus, a first polypeptide that binds specifically to a follicle-stimulating
hormone receptor (FSHR), and an extracellular domain, a transmembrane domain and an
intracellular domain of a CD3 polypeptide selected from the group consisting of a CD3-y, CD3-6
and CD3-¢ chain.
[0014] In certain embodiments, the first polypeptide that binds specifically to FSHR can, for
example, comprises an amino acid sequence selected from the group consisting of SEQ ID
NOs:319-331, and the protein further contains an extracellular domain comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 433 to 435, respectively; a
transmembrane domain comprising an amino acid sequence selected from the group consisting of
SEQ ID NOs: 436 to 438, respectively; and an intracellular domain comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 439 to 441, respectively. In certain

embodiments, the protein further comprises a signal peptide. In certain embodiments, the signal
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peptide comprises an amino acid sequence selected from the group consisting of SEQ ID NOs:
430 to 432.

[0015] In certain embodiments, an isolated polynucleotide comprises a nucleotide sequence
encoding a protein of a modified TCR complex comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 442-444,

[0016] In certain embodiments, the 1solated polynucleotide further comprises a second
nucleotide sequence encoding a chimeric antigen receptor (CAR), wherein the CAR comprises: (a)
an extracellular domain comprising an antigen binding fragment that binds specifically to a tumor
antigen; (b) a transmembrane domain; and (c) an intracellular signaling domain. The second
nucleotide sequence can encode any suitable CAR. Preferably, the second nucleotide sequence
encodes a CAR of the present invention, such as a CAR that binds specifically to mesothelin.
Examples of the CAR include, but are not limited to, the CARs exemplified in the present
application. Preferably, the nucleotide sequence encoding the protein of a modified TCR
complex is connected to the nucleotide sequence encoding a CAR via a 2A peptide coding
sequence.

[0017] In certain embodiments, an isolated polynucleotide comprises a nucleotide sequence
encoding a protein having an amino acid sequence selected from the group consisting of SEQ ID
NOs:454-456.

[0018] In certain embodiments, the nucleotide sequence encoding a protein of a modified TCR
complex further comprises a third nucleotide sequence encoding a dominant negative form of an
inhibitor of a cell-mediated immune response of the immune cell. The inhibitor of a cell-
mediated immune response of the immune cell, can, for example, be a transforming growth factor
B (TGF-B) receptor. The dominant negative form of the inhibitor can, for example, comprise the
amino acid sequence of SEQ ID NO:347. In certain embodiments, the nucleotide sequence
encoding the protein of a modified TCR complex is connected to the third nucleotide sequence
via a 2A peptide coding sequence.

[0019] In certain embodiments, an isolated polynucleotide comprises a nucleotide sequence
encoding a protein having an amino acid sequence selected from the group consisting of SEQ ID
NOs:457-459.

[0020] In certain embodiments, an isolated polynucleotide comprises a first nucleotide
sequence encoding a protein of a modified TCR complex, a second nucleotide sequence encoding
a CAR, and a third nucleotide sequence encoding a dominant negative form of an inhibitor of a

cell-mediated immune response of the immune cell. In certain embodiments, the first, second and
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third nucleotide sequences are connected via a 2A peptide coding sequence. The first, second and
third nucleotide sequences can be arranged in any order in the isolated polynucleotide.
[0021] In certain embodiments, an isolated polynucleotide comprises a nucleotide sequence
encoding a protein having an amino acid sequence selected from the group consisting of SEQ ID
NOs:469-471.
[0022] Also provided herein are isolated polynucleotides comprising a nucleotide sequence
encoding a chimeric antigen receptor (CAR). The CAR can, for example, comprise (a) an
extracellular domain comprising a first polypeptide that binds specifically to a follicle-stimulating
hormone receptor (FSHR), and an antigen binding fragment that binds specifically to a tumor
antigen; (b) a transmembrane domain; and (c) an intracellular signaling domain. The CAR can
optionally further comprise a signal peptide at its amino terminus and a hinge region connecting
the extracellular domain and the transmembrane domain.
[0023] In certain embodiments, the first polypeptide that binds specifically to a FSHR
comprises an amino acid sequence selected from the group consisting of SEQ ID NOs:319-331.
[0024] In certain embodiments, the first polypeptide is connected to the amino terminus or
carboxy terminus of the antigen binding fragment via a linker. The linker can, for example, be
selected from the group consisting of a G4S linker, a (G4S): linker, a (G4S); linker, a (G4S)4 linker,
and a (G4S)slinker.
[0025] In certain embodiments, the tumor antigen is selected from the group consisting of
mesothelin, folate receptor o, mucin 16 (MUC16), prostate-specific membrane antigen (PSMA),
human epidermal growth factor receptor 2 (HER2), epidermal growth factor receptor (EGFR),
and vascular endothelial growth factor receptor (VEGFR). The tumor antigen can, for example,
be mesothelin, preferably human mesothelin.
[0026] In certain embodiments, the antigen binding fragment comprises a Fab, a Fab’, a F(ab”),,
an Fv, a single-chain variable fragment (scFv), a minibody, a diabody, a single-domain antibody
(sdAb), a light chain variable domain (VL), or a variable domain (VzH) of a camelid antibody.
The antigen binding fragment can, for example, comprise:
i.  asingle domain antibody (sdAb) comprising a complementarity determining region 1
(CDR1), CDR2 and CDR3 having the polypeptide sequences of:

a. SEQ ID NOs:34, 102, and 170, respectively;

b. SEQ ID NOs:54, 122, and 190, respectively;

c. SEQID NOs:55, 123, and 191, respectively;

d. SEQID NOs:61, 129, and 197, respectively;

e. SEQIDNOs:31, 99, and 167, respectively;
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SEQ ID NOs:32, 100, and 168, respectively;
SEQ ID NOs:33, 101, and 169, respectively;
SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 175, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 185, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;

SEQ ID NOs:67, 135, and 203, respectively; or
SEQ ID NOs:68, 136, and 204, respectively; or

PCT/CN2019/103215
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ii.  asingle chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide
sequences of:

SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;

SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;

SEQ ID NOs:23, 91, 159, 24, 92, and 160, respectively;

SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;

SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;

SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;

SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;

SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;

SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;

J. SEQID NOs:9, 77, 145, 10, 78, and 146, respectively;

k. SEQID NOs:11, 79, 147,12, 80, and 148, respectively;

1. SEQID NOs:13, 81, 149, 14, 82, and 150, respectively;

m. SEQID NOs:15, 83, 151, 16, 84, and 152, respectively,

n. SEQID NOs:17, 85, 153, 18, 86, and 154, respectively; or

o. SEQID NOs:21, 89, 157,22, 90, and 158, respectively,

ISR

e o

e oo

-

or a variant thereof comprising up to about 3 (such as about any of 1, 2, or 3) amino acid
substitutions in the CDR regions.
[0027] In certain embodiments, the antigen binding fragment comprises:
i.  the single domain antibody comprising an amino acid sequence at least 95% identical
to an amino acid sequence selected from the group consisting of SEQ ID NOs:221-
258 and SEQ ID NOs: 420-428, or a variant thereof, preferably the variant comprises
one, two, three or more amino acid substitutions, deletions and/or insertions; or
ii.  the single chain variable fragment comprising an amino acid sequence at least 95%
identical to an amino acid sequence selected from the group consisting of SEQ ID
NOs:205-220, or a variant thereof, preferably the variant comprises one, two, three or
more amino acid substitutions, deletions and/or insertions.
[0028] In certain embodiments, the extracellular domain comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:348-357 or a variant thereof, preferably the

variant comprises one, two, three or more amino acid substitutions, deletions and/or insertions.
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Also provided are isolated polynucleotides comprising a nucleotide sequence encoding a

chimeric antigen receptor (CAR). The CAR can, for example, comprise (a) an extracellular

domain comprising an antigen binding fragment that binds specifically to mesothelin, preferably

human mesothelin; (b) a transmembrane domain; and (c) an intracellular signaling domain. The

CAR can optionally further comprise a signal peptide at the amino terminus and a hinge region

connecting the extracellular domain and the transmembrane domain. The antigen binding

fragment can, for example, comprise

i

a single domain antibody (sdAb) comprising a complementarity determining region 1

(CDR1), CDR2 and CDR3 having the polypeptide sequences of:

ISR

e o

= e oo

-

e

SR

=

SEQ ID NOs:34, 102, and 170, respectively;
SEQ ID NOs:54, 122, and 190, respectively;
SEQ ID NOs:53, 123, and 191, respectively;
SEQ ID NOs:61, 129, and 197, respectively;
SEQ ID NOs:31, 99, and 167, respectively;

SEQ ID NOs:32, 100, and 168, respectively;
SEQ ID NOs:33, 101, and 169, respectively;
SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 1735, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 185, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
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SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;
SEQ ID NOs:67, 135, and 203, respectively; or
SEQ ID NOs:68, 136, and 204, respectively; or

PCT/CN2019/103215

ii.  asingle chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide

sequences of:

ISR

e o

= e oo

-

n.

0.

SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;
SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;
SEQ ID NOs:23, 91, 159, 24, 92, and 160, respectively;
SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;
SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively:
SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;
SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;
SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;
SEQ ID NOs:9, 77, 145, 10, 78, and 146, respectively;
SEQ ID NOs:11, 79, 147, 12, 80, and 148, respectively;
SEQ ID NOs:13, 81, 149, 14, 82, and 150, respectively;
SEQ ID NOs:15, 83, 151, 16, 84, and 152, respectively;

SEQ ID NOs:17, 85, 153, 18, 86, and 154, respectively; or

SEQ ID NOs:21, 89, 157, 22, 90, and 158, respectively,

or a variant thereof comprising up to about 3 (such as about any of 1, 2, or 3) amino acid

substitutions in the CDR regions.

10
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[0030] In certain embodiments, the antigen binding fragment comprises:
i.  the single domain antibody comprising an amino acid sequence at least 95% identical
to an amino acid sequence selected from the group consisting of SEQ ID NOs:221-
258 and 420-428, or a variant thereof, preferably the variant comprises one, two or
three amino acid substitutions, deletions or insertions, or
ii.  the single chain variable fragment comprising an amino acid sequence at least 95%
identical to an amino acid sequence selected from the group consisting of SEQ ID
NOs:205-220, a variant thereof, preferably the variant comprises one, two or three
amino acid substitutions, deletions or insertions.
[0031] In certain embodiments, the polynucleotide further comprises a second nucleotide
sequence encoding a second chimeric antigen receptor (CAR), wherein the second CAR
comprises:
(a) an extracellular domain comprising a polypeptide that binds specifically to a follicle-
stimulating hormone receptor (FSHR);
(b) a transmembrane domain; and
(c) an intracellular signaling domain,
wherein the second CAR optionally further comprises a signal peptide at the amino terminus and
a hinge region connecting the extracellular domain and the transmembrane domain.
[0032] Preferably, the nucleotide sequence encoding the CAR is connected to the second
nucleotide sequence via a 2A peptide coding sequence.
[0033] The polypeptide that binds specifically to the FSHR can, for example, comprise an
amino acid sequence selected from the group consisting of SEQ ID NOs:319-331.
[0034] In certain embodiments, the CAR comprises a signal peptide having an amino acid
sequence that 1s at least 90% identical to SEQ ID NO:340. In certain embodiments, the CAR
comprises a hinge region having an amino acid sequence that is at least 90% identical to SEQ ID
NO:341.
[0035] In certain embodiments, the CAR comprises a transmembrane domain selected from the
group consisting of a CD8o. transmembrane domain, a CD28 transmembrane domain, a CD4
transmembrane domain, a CD3E transmembrane domain, a CD2 transmembrane domain, a 4-1BB
transmembrane domain, an OX40 transmembrane domain, an ICOS transmembrane domain, a
CTLA-4 transmembrane domain, a PD-1 transmembrane domain, a LAG-3 transmembrane
domain, a 2B4 transmembrane domain, a BTLA transmembrane domain, and a GMCSFR

transmembrane domain.

11



10

15

20

25

30

WO 2020/043152 PCT/CN2019/103215

[0036] In certain embodiments, the CAR comprises an intracellular signaling domain selected
from the group consisting of a signaling domain of CD3{, FcRy, FcRp, CD3y, CD36, CD3¢, CD35,
CD22, CD79a, CD79f, and CD663.

[0037] In certain embodiments, the CAR comprises a co-stimulatory domain selected from the
group consisting of a co-stimulatory domain of one or more of CD28, 4-1BB (CD137), CD27,
0X40, CD27, CD40, PD-1, ICOS, lymphocyte function-associated antigen-1 (LFA-1), CD2,
CD7, LIGHT, NKG2C, B7-H3, TNFRSF9, TNFRSF4, TNFRSF8, CD40LG, ITGB2, KLRC2,
TNFRSF18, TNFRSF14, HAVCRI1, LGALS9, CD83, and a ligand that specifically binds with
CD383.

[0038] In certain embodiments, an isolated polynucleotide comprises a nucleotide sequence
encoding a CAR comprising an amino acid sequence selected from the group consisting of SEQ
ID NOs:370-379 and SEQ ID NOs: 448-450.

[0039] In certain embodiments, an isolated polynucleotide comprises a nucleotide sequence
encoding an amino acid sequence selected from the group consisting of SEQ ID NOs:380-389
and SEQ ID NOs:451-453.

[0040] In certain embodiments, an isolated polynucleotide comprises a nucleotide sequence
encoding a CAR comprising an amino acid sequence selected from the group consisting of SEQ
ID NOs:358-367 and SEQ ID NOs:445-447.

[0041] In certain embodiments, the nucleotide sequence encoding the CAR further comprises a
third nucleotide sequence encoding a dominant negative form of an inhibitor of a cell-mediated
immune response of the immune cell. The inhibitor of a cell-mediated immune response of the
immune cell, can, for example, be a transforming growth factor 3 (TGF-f3) receptor. The
dominant negative form of the inhibitor can, for example, comprise the amino acid sequence of
SEQ ID NO:347. In certain embodiments, the nucleotide sequence encoding the CAR is
connected to the third nucleotide sequence via a 2A peptide coding sequence.

[0042] In certain embodiments, an isolated polynucleotide comprises a nucleotide sequence
encoding an amino acid sequence selected from the group consisting of SEQ ID NOs:390-419
and SEQ ID NOs:460-468.

[0043] Also provided are vectors comprising the polynucleotides of the invention.

[0044] Also provided are host cells comprising the polynucleotides of the invention or the
vectors of the invention.

[0045] Also provided are engineered immune cells expressing a CAR encoded by a

polynucleotide of the invention. The engineered immune cell can, for example, be selected from
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the group consisting of a cytotoxic T cell, a helper T cell, a natural killer T cell, a y8T cell, and a
NK cell.
[0046] Also provided are pharmaceutical compositions. The pharmaceutical compositions can
comprise a polynucleotide of the invention, a vector of the invention, a host cell of the invention,
and/or an enginecred immune cell of the invention and a pharmaceutically acceptable carrier.
[0047] Also provided are methods of treating a cancer in a subject in need thereof. The
methods can, for example, comprise to the subject a therapeutically effective amount of the host
cells of the invention. The methods can, for example, comprise administering to the subject a
therapeutically effective amount of the pharmaceutical composition of the invention. In certain
embodiments, the cancer is selected from the group consisting of an ovarian cancer, primary
peritoneal carcinomas, pancreatic ductal adenocarcinoma (PDA), malignant pleural mesothelioma
(MPM), lung adenocarcinoma, triple negative breast cancer, endometrial cancer, bilary cancer,
gastric cancer, and pediatric acute myeloid leukemia.
[0048] Also provided are methods of engineering an immune cell. The methods comprise
introducing into the immune cell a polynucleotide of the invention, wherein the polynucleotide is
operably linked to a promoter.
[0049] Also provided are methods of producing a pharmaceutical composition. The methods
comprise combining a polynucleotide of the invention, a vector of the invention, a host cell of the
invention, and/or an engineered immune cell of the invention with a pharmaceutically acceptable
carrier to obtain the pharmaceutical composition.
[0050] Also provided are systems for inducing the activity of an immune cell and/or a target
cell. The systems can, for example, comprise a chimeric antigen receptor (CAR) of the invention.
[0051] Also provided are isolated antibodies or antigen binding fragments that specifically bind
mesothelin, preferably human mesothelin. The isolated antibodies or antigen binding fragments
can, for example, be selected from the group consisting of a Fab, a Fab”, aF(ab’),, an Fv, a
single-chain variable fragment (scFv), a minibody, a diabody, a single-domain antibody (sdAb), a
light chain variable domain (VL), and a variable domain (VizH) of a camelid antibody.
[0052] In certain embodiments, the isolated antibody or antigen binding fragment comprises:
1. asingle domain antibody (sdAb) comprising a complementarity determining region 1
(CDR1), CDR2 and CDR3 having the polypeptide sequences of:

a. SEQ ID NOs:34, 102, and 170, respectively;

b. SEQ ID NOs:54, 122, and 190, respectively;

c. SEQID NOs:55, 123, and 191, respectively;
SEQ ID NOs:61, 129, and 197, respectively;

o
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11.

SEQ ID NOs:31, 99, and 167, respectively;

SEQ ID NOs:32, 100, and 168, respectively;
SEQ ID NOs:33, 101, and 169, respectively;
SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 1735, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 185, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;

SEQ ID NOs:67, 135, and 203, respectively; or
SEQ ID NOs:68, 136, and 204, respectively; or

14
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a single chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide

sequences of:

ISR

e o

e oo

-

n.

0.

SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;

SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;
SEQ ID NOs:23, 91, 159, 24, 92, and 160, respectively;
SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;
SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;
SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;

SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;

SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;

SEQ ID NOs:9, 77, 145, 10, 78, and 146, respectively;
SEQ ID NOs:11, 79, 147, 12, 80, and 148, respectively;
SEQ ID NOs:13, 81, 149, 14, 82, and 150, respectively;
SEQ ID NOs:13, 83, 151, 16, 84, and 152, respectively;
SEQ ID NOs:17, 85, 153, 18, 86, and 154, respectively; or
SEQ ID NOs:21, 89, 157,22, 90, and 158, respectively; or

a variant thereof comprising up to about 3 (such as about any of 1, 2, or 3) amino acid

substitutions in the CDR regions;

wherein the isolated antibody or antigen binding fragment thereof specifically binds mesothelin,

preferably human mesothelin.

[0053]

i

il

[0054]

In certain embodiments, the antibody or antigen binding fragment comprises:

the single domain antibody comprising an amino acid sequence at least 95% identical

to an amino acid sequence selected from the group consisting of SEQ ID NOs:221-

258 and 420-428, or a variant thereof, preferably the variant comprises one, two,

three or more amino acid substitutions, deletions and/or insertions; or

the single chain variable fragment comprising an amino acid sequence at least 95%

identical to an amino acid sequence selected from the group consisting of SEQID

NOs:205-220, or a variant thereof, preferably the variant comprises one, two, three or

more amino acid substitutions, deletions and/or insertions.

In certain embodiments, the antibody or antigen binding fragment thereof is chimeric.

In certain embodiments, the antibody or antigen binding fragment thereof is human or humanized.
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[0055] Also provided are isolated nucleic acids encoding the isolated antibody or antigen
binding fragment thereof of the invention. Also provided are vectors comprising the isolated
nucleic acids of the invention. Also provided are host cells comprising the isolated nucleic acids
and/or the vectors of the invention.

[0056] Also provided are pharmaceutical compositions comprising the isolated antibody or
antigen binding fragment thercof of the invention and a pharmaceutically acceptable carrier.
[0057] Also provided are methods of treating a cancer in a subject in need thereof. The
methods comprise administering to the subject a pharmaceutical composition comprising the
isolated antibody or antigen binding fragment thereof of the invention and a pharmaceutically
acceptable carrier.

[0058] Also provided are methods of producing the antibody or antigen binding fragment
thereof of the invention. The methods comprise culturing a cell comprising a nucleic acid
encoding the antibody or antigen binding fragment thereof under conditions to produce the
antibody or antigen binding fragment thereof, and recovering the antibody or antigen binding
fragment thereof from the cell or culture.

[0059] Also provided are methods of producing a pharmaceutical composition comprising the
antibody or antigen binding fragment thereof of the invention. The methods comprise combining
the antibody or antigen binding fragment thereof with a pharmaceutically acceptable carrier to

obtain the pharmaceutical composition.

BRIEF DESCRIPTION OF THE DRAWINGS
[0060] The foregoing summary, as well as the following detailed description of preferred
embodiments of the present application, will be better understood when read in conjunction with
the appended drawings. It should be understood, however, that the application is not limited to
the precise embodiments shown in the drawings.
[0061] FIG. 1A is a schematic representation of an anti-mesothelin CAR construct; and FIG. 1B
illustrates the CAR construct anchored in T cell membrane.
[0062] FIG. 2A is a schematic representation of an FSHR TCR construct; and FIG. 2B
illustrates the TCR construct anchored in T cell membrane.
[0063] FIGS. 3A-3D show schematic representations of embodiments of FSHR/mesothelin
tandem CAR constructs and illustrations of the constructs anchored in T cell membrane.
[0064] FIGS. 4A-4B show schematic representations of a mesothelin/FSHR dual CAR

construct and an illustration of the construct anchored in T cell membrane.
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[0065] FIGS. 5A-5B show schematic representations of a mesothelin/FSHR CAR/TCR
construct and an illustration of the construct anchored in T cell membrane.

[0066] FIGS. 6A-6L show schematic representations of a dnTGFBRII armored CAR and/or
TCR constructs according to embodiments of the application and illustrations of the constructs
anchored in T cell membrane.

[0067] FIGS. 7-8 are graphs demonstrating anti-mesothelin CAR-T according to embodiments
of the invention induced killing against OVCAR-8 cells. In each figure, the results for the
CARs are depicted in the order as in the legend shown on the right.

[0068] FIGS. 9-10 are graphs showing the level of IFNy in the supernatant of T cells transduced
with various CAR constructs according to embodiments of the application. In each figure, the
results for the CARs are depicted in the order as in the legend shown on the right.

[0069] FIG. 11 shows a graph demonstrating long-term expansion of anti-mesothelin CAR-T
according to embodiments of the application by repetitive stimulation.

[0070] FIG. 12 shows a graph demonstrating anti-tumor efficacy of anti-mesothelin CAR-T
according to embodiments of the application in OVCAR-8 xenograft model.

[0071] FIG. 13 shows the expression of FSHR on ovarian cancer cell lines via flow cytometric
assay.

[0072] FIG. 14 shows a graph demonstrating FSHR/mesothelin tandem CAR-T according to
embodiments of the invention induced killing against OVCAR-8 cells. In the figure, the results
for the CARs are depicted in the order as in the legend shown on the right.

[0073] FIG. 15 shows a graph demonstrating mesothelin/FSHR dual CAR-T and
mesothelin/FSHR CAR/TCR-T according to embodiments of the application induced killing
against OVCAR-8 cells. In the figure, the results for the CARs are depicted in the order as
in the legend shown on the right.

[0074] FIGS. 16-17 show graphs demonstrating dnTGFBRII armored CAR-T and naked CAR-T
according to embodiments of the application induced killing against OVCAR-8 cells. In each
figure, the results for the CARs are depicted in the order as in the legend shown on the
right.

[0075] FIGS. 18-19 show graphs demonstrating detected [IFNg and TNFa release level upon
administration of CAR and/or TCR constructs according to embodiments of the application. In
each figure, the results for the CARs are depicted in the order as in the legend shown on

the right.
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[0076] FIGS. 20-21 show graphs demonstrating anti-tumor efficacy of anti-mesothelin CAR-T
and mesothlin/FSHR dual CAR-T according to embodiments of the application in OVCAR-8
xenograft model.

[0077] FIG. 22 shows a graph demonstrating anti-tumor efficacy of dnT GFBRII armored CAR-
T and naked CAR-T according to embodiments of the application in OVCAR-8 xenograft model

DETAILED DESCRIPTION OF THE INVENTION
[0078] Various publications, articles and patents are cited or described in the background and
throughout the specification; cach of these references is herein incorporated by reference in its
entirety. Discussion of documents, acts, materials, devices, articles or the like which has been
included in the present specification is for the purpose of providing context for the invention.
Such discussion is not an admission that any or all of these matters form part of the prior art with
respect to any inventions disclosed or claimed.
[0079] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood to one of ordinary skill in the art to which this invention
pertains. Otherwise, certain terms used herein have the meanings as set forth in the specification.
[0080] It must be noted that as used herein and in the appended claims, the singular forms “a,”
“an,” and “the” include plural reference unless the context clearly dictates otherwise.
[0081] Unless otherwise stated, any numerical values, such as a concentration or a
concentration range described herein, are to be understood as being modified in all instances by
the term “about.” Thus, a numerical value typically includes = 10% of the recited value. For
example, a concentration of 1 mg/mL includes 0.9 mg/mL to 1.1 mg/mL. Likewise, a
concentration range of 1% to 10% (w/v) includes 0.9% (w/v) to 11% (w/v). As used herein, the
use of a numerical range expressly includes all possible subranges, all individual numerical
values within that range, including integers within such ranges and fractions of the values unless
the context clearly indicates otherwise.
[0082] Unless otherwise indicated, the term “at least” preceding a series of elements is to be
understood to refer to every element in the series. Those skilled in the art will recognize or be
able to ascertain using no more than routine experimentation, many equivalents to the specific
embodiments of the invention described herein. Such equivalents are intended to be

encompassed by the invention.

PR 23 << 5 s

[0083] As used herein, the terms “comprises,” “comprising,” “includes,” “including,” “has,”

2 ¢

“having,” “contains” or “containing,” or any other variation thereof, will be understood to imply

the inclusion of a stated integer or group of integers but not the exclusion of any other integer or
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group of integers and are intended to be non-exclusive or open-ended. For example, a
composition, a mixture, a process, a method, an article, or an apparatus that comprises a list of
elements is not necessarily limited to only those elements but can include other elements not
expressly listed or inherent to such composition, mixture, process, method, article, or apparatus.
Further, unless expressly stated to the contrary, “or” refers to an inclusive or and not to an
exclusive or. For example, a condition A or B is satisfied by any one of the following: A is true
(or present) and B is false (or not present), A is false (or not present) and B is true (or present),
and both A and B are true (or present).

[0084] As used herein, the conjunctive term “and/or” between multiple recited elements is
understood as encompassing both individual and combined options. For instance, where two
elements are conjoined by “and/or,” a first option refers to the applicability of the first element
without the second. A second option refers to the applicability of the second element without
the first. A third option refers to the applicability of the first and second elements together. Any
one of these options is understood to fall within the meaning, and therefore satisfy the
requirement of the term “and/or” as used herein. Concurrent applicability of more than one of the
options is also understood to fall within the meaning, and therefore satisfy the requirement of
the term “and/or.”

[0085] As used herein, the term “consists of,” or variations such as “consist of” or “consisting
of,” as used throughout the specification and claims, indicate the inclusion of any recited integer
or group of integers, but that no additional integer or group of integers can be added to the
specified method, structure, or composition.

[0086] As used herein, the term “consists essentially of,” or variations such as “consist
essentially of” or “consisting essentially of,” as used throughout the specification and claims,
indicate the inclusion of any recited integer or group of integers, and the optional inclusion of any
recited integer or group of integers that do not materially change the basic or novel properties of
the specified method, structure or composition. See M.P.E.P. § 2111.03.

[0087] As used herein, “subject” means any animal, preferably a mammal, most preferably a
human. The term “mammal” as used herein, encompasses any mammal. Examples of
mammals include, but are not limited to, cows, horses, sheep, pigs, cats, dogs, mice, rats, rabbits,
guinea pigs, monkeys, humans, etc., more preferably a human.

EENT3

[0088] It should also be understood that the terms “about,” “approximately,” “generally,”
“substantially,” and like terms, used herein when referring to a dimension or characteristic of a
component of the preferred invention, indicate that the described dimension/characteristic is not a

strict boundary or parameter and does not exclude minor variations therefrom that are

19



10

15

20

25

30

WO 2020/043152 PCT/CN2019/103215

functionally the same or similar, as would be understood by one having ordinary skill in the art.
At a minimum, such references that include a numerical parameter would include variations that,
using mathematical and industrial principles accepted in the art (e.g., rounding, measurement or
other systematic errors, manufacturing tolerances, etc.), would not vary the least significant digit.
[0089] The terms “identical” or percent “identity,” in the context of two or more nucleic acids
or polypeptide sequences (e.g., CAR polypeptides and the CAR polynucleotides encoding
them; anti-mesothelin antibody and antigen binding fragments thereof and the
polynucleotides that encode them; FSHR peptides and the polynucleotides that encode
them; dnTGFBRII peptides and the polynucleotides that encode them), refer to two or more
sequences or subsequences that are the same or have a specified percentage of amino acid
residues or nucleotides that are the same, when compared and aligned for maximum
correspondence, as measured using one of the following sequence comparison algorithms or by
visual inspection.

[0090] For sequence comparison, typically one sequence acts as a reference sequence, to
which test sequences are compared. When using a sequence comparison algorithm, test and
reference sequences are input into a computer, subsequence coordinates are designated, if
necessary, and sequence algorithm program parameters are designated. The sequence
comparison algorithm then calculates the percent sequence identity for the test sequence(s)
relative to the reference sequence, based on the designated program parameters.

[0091] Optimal alignment of sequences for comparison can be conducted, e.g., by the local
homology algorithm of Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by the homology
alignment algorithm of Needleman & Wunsch, J. Mol. Biol. 48:443 (1970), by the search for
similarity method of Pearson & Lipman, Proc. Nat’l. Acad. Sci. USA 85:2444 (1988), by
computerized implementations of these algorithms (GAP, BESTFIT, FASTA, and TFASTA in
the Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science Dr., Madison,
WI), or by visual inspection (see generally, Current Protocols in Molecular Biology, F.M.
Ausubel et al., eds., Current Protocols, a joint venture between Greene Publishing Associates,
Inc. and John Wiley & Sons, Inc., (1995 Supplement) (Ausubel)).

[0092] Examples of algorithms that are suitable for determining percent sequence identity and
sequence similarity are the BLAST and BLAST 2.0 algorithms, which are described in Altschul
et al. (1990) J. Mol. Biol. 215: 403-410 and Altschul et al. (1997) Nucleic Acids Res. 25: 3389-
3402, respectively. Software for performing BLAST analyses is publicly available through the
National Center for Biotechnology Information. This algorithm involves first identifying high

scoring sequence pairs (HSPs) by identifying short words of length W in the query sequence,
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which either match or satisfy some positive-valued threshold score T when aligned with a word
of the same length in a database sequence. T is referred to as the neighborhood word score
threshold (Altschul ef al., supra). These initial neighborhood word hits act as seeds for initiating
searches to find longer HSPs containing them. The word hits are then extended in both
directions along each sequence for as far as the cumulative alignment score can be increased.
[0093] Cumulative scores are calculated using, for nucleotide sequences, the parameters M
(reward score for a pair of matching residues; always > 0) and N (penalty score for mismatching
residues; always < 0). For amino acid sequences, a scoring matrix is used to calculate the
cumulative score. Extension of the word hits in each direction are halted when: the cumulative
alignment score falls off by the quantity X from its maximum achieved value; the cumulative
score goes to zero or below, due to the accumulation of one or more negative-scoring residue
alignments; or the end of either sequence is reached. The BLAST algorithm parameters W, T,
and X determine the sensitivity and speed of the alignment. The BLASTN program (for
nucleotide sequences) uses as defaults a wordlength (W) of 11, an expectation (E) of 10, M=5,
N= -4, and a comparison of both strands. For amino acid sequences, the BLASTP program uses
as defaults a wordlength (W) of 3, an expectation (E) of 10, and the BLOSUM®62 scoring matrix
(see Henikoff & Henikoff, Proc. Natl. Acad. Sci. USA 89:10915 (1989)).

[0094] In addition to calculating percent sequence identity, the BLAST algorithm also
performs a statistical analysis of the similarity between two sequences (see, e.g., Karlin &
Altschul, Proc. Nat’l. Acad. Sci. USA 90:5873-5787 (1993)). One measure of similarity
provided by the BLAST algorithm is the smallest sum probability (P(N)), which provides an
indication of the probability by which a match between two nucleotide or amino acid sequences
would occur by chance. For example, a nucleic acid is considered similar to a reference sequence
if the smallest sum probability in a comparison of the test nucleic acid to the reference nucleic
acid 1s less than about 0.1, more preferably less than about 0.01, and most preferably less than
about 0.001.

[0095] A further indication that two nucleic acid sequences or polypeptides are substantially
identical is that the polypeptide encoded by the first nucleic acid is immunologically cross
reactive with the polypeptide encoded by the second nucleic acid, as described below. Thus, a
polypeptide is typically substantially identical to a second polypeptide, for example, where the
two peptides differ only by conservative substitutions. Another indication that two nucleic acid
sequences are substantially identical is that the two molecules hybridize to each other under

stringent conditions.
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[0096] As used herein, the term “isolated” means a biological component (such as a nucleic
acid, peptide or protein) has been substantially separated, produced apart from, or purified away
from other biological components of the organism in which the component naturally occurs, i.¢.,
other chromosomal and extrachromosomal DNA and RNA, and proteins. Nucleic acids, peptides
and proteins that have been “isolated” thus include nucleic acids and proteins purified by standard
purification methods. “Isolated™ nucleic acids, peptides and proteins can be part of a composition
and still be isolated if the composition is not part of the native environment of the nucleic acid,
peptide, or protein. The term also embraces nucleic acids, peptides and proteins prepared by
recombinant expression in a host cell as well as chemically synthesized nucleic acids.

[0097] As used herein, the term “polynucleotide,” synonymously referred to as “nucleic acid

” “nucleotides™ or “nucleic acids,” refers to any polyribonucleotide or

polydeoxyribonucleotide, which can be unmodified RNA or DNA or modified RNA or DNA.
“Polynucleotides™ include, without limitation single- and double-stranded DNA, DNA that is a

molecule,

mixture of single- and double-stranded regions, single- and double-stranded RNA, and RNA that
is mixture of single- and double-stranded regions, hybrid molecules comprising DNA and RNA
that can be single-stranded or, more typically, double-stranded or a mixture of single- and double-
stranded regions. In addition, “polynucleotide” refers to triple-stranded regions comprising RNA
or DNA or both RNA and DNA. The term polynucleotide also includes DNAs or RNAs
containing one or more modified bases and DNAs or RNAs with backbones modified for stability
or for other reasons. “Modified” bases include, for example, tritylated bases and unusual bases
such as inosine. A variety of modifications can be made to DNA and RNA; thus,
“polynucleotide” embraces chemically, enzymatically or metabolically modified forms of
polynucleotides as typically found in nature, as well as the chemical forms of DNA and RNA
characteristic of viruses and cells. “Polynucleotide™ also embraces relatively short nucleic acid
chains, often referred to as oligonucleotides.

[0098] As used herein, the term “vector” is a replicon in which another nucleic acid segment
can be operably inserted so as to bring about the replication or expression of the segment.

[0099] As used herein, the term “host cell” refers to a cell comprising a nucleic acid molecule
of the invention. The “host cell” can be any type of cell, e.g., a primary cell, a cell in culture, or a
cell from a cell line. In one embodiment, a “host cell” is a cell transfected with a nucleic acid
molecule of the invention. In another embodiment, a “host cell” is a progeny or potential progeny
of such a transfected cell. A progeny of a cell may or may not be identical to the parent cell, e.g.,
due to mutations or environmental influences that can occur in succeeding generations or

integration of the nucleic acid molecule into the host cell genome.
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[00100] The term “expression” as used herein, refers to the biosynthesis of a gene product. The
term encompasses the transcription of a gene into RNA. The term also encompasses translation
of RNA into one or more polypeptides, and further encompasses all naturally occurring post-
transcriptional and post-translational modifications. The expressed CAR can be within the
cytoplasm of a host cell, into the extracellular milieu such as the growth medium of a cell culture,
or anchored to the cell membrane.

[00101] As used herein, the term “immune cell” or “immune effector cell” refers to a cell that is
involved in an immune response, €.g., in the promotion of an immune effector response.
Examples of immune cells include T cells, B cells, natural killer (NK) cells, mast cells, and
myeloid-derived phagocytes. According to particular embodiments, the engineered immune cells
are T cells, and are referred to as CAR-T cells because they are engineered to express CARs of
the invention.

[00102] As used herein, the term “engineered immune cell” refers to an immune cell, also
referred to as an immune effector cell, which has been genetically modified by the addition of
extra genetic material in the form of DNA or RNA to the total genetic material of the cell.
According to embodiments herein, the engineered immune cells have been genetically modified
to express a CAR construct according to the invention.

[00103] As used herein, the term “‘signal peptide” refers to a leader sequence at the amino-
terminus (N-terminus) of a nascent protein, which co-translationally or post-translationally directs
the nascent protein to the endoplasmic reticulum and subsequent surface expression.

9 &

[00104] As used herein, the term “extracellular antigen binding domain,” “extracellular
domain,” or “extracellular ligand binding domain™ refers to the part of a protein that is located
outside of the cell membrane and is capable of binding to an antigen, target or ligand.

[00105] As used herein, the term “hinge region” refers to the part of a protein that connects two
adjacent domains of the protein, e.g., the extracellular domain and the transmembrane domain.
[00106] As used herein, the term “transmembrane domain™ refers to the portion of a protein that
extends across the cell membrane and anchors the protein to cell membrane.

[00107] T Cell Receptors (TCRs) Complex and Chimeric Antigen Receptors (CARs)
[00108] TCRs are disulfide-linked membrane anchored heterodimeric proteins, typically
comprising highly variable alpha (a) and beta (B) chains expressed as a complex with invariant
CD3 chain molecules. T cells expressing these type of TCRs are referred to as o p (or af) T cells.
A minority of T cells express an alternative TCR comprising variable gamma (y) and delta (3)
chains and are referred to as yd T cells. TCR is not able to mediate signal transduction itself due

to its short cytoplasmic tail, so TCR still requires CD3 and zeta to carry out the signal
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transduction in its place. A TCR receptor complex is an octomeric complex of variable TCR
receptor o and B chains with three dimeric signaling modules CD38/e, CD3y/e and CD247 {/C or
Un.

[00109] According to embodiments of the application, suitable TCRs bind specifically to a
major histocompatibility complex (MHC) on the surface of cancer cells that displays a peptide
fragment of a tumor antigen. An MHC is a set of cell-surface proteins which allow the acquired
immune system to recognize ‘foreign’ molecules. Proteins are intracellularly degraded and
presented on the surface of cells by the MHC. MHCs displaying “foreign™ peptides, such a viral
or cancer associated peptides, are recognized by T cells with the appropriate TCRs, prompting
cell destruction pathways. MHCs on the surface of cancer cells can display peptide fragments of
tumor antigen i.e. an antigen which is present on a cancer cell but not the corresponding non-
cancerous cell. T cells which recognize these peptide fragments can exert a cytotoxic effect on the
cancer cell.

[00110] For example, the T cells can be modified to express a heterologous TCR that binds
specifically to MHCs displaying peptide fragments of a tumor antigen expressed by the cancer
cells in a specific cancer patient. Tumor antigens expressed by cancer cells in the cancer patient
may identified using standard techniques. According to an embodiment of the invention, the
heterologous TCR binds specifically to FSHR. For example, a polypeptide, such as an FSH
fragment, which binds specifically to an FSHR, is fused to CD3 epsilon, CD3 gamma or CD3
delta chain. The fusion protein forms a TCR complex on T cells through the interaction of CD3
with TCR a/p chains. The TCR complex binds specifically to FSHR on tumor cells via the FSH
fragment, and the binding initiates TCR signaling against the tumor cells. According to yet
another embodiment of the invention, the heterologous TCR is expressed together with a CAR
that binds specifically to mesothelin. Heterologous TCRs can include afTCR heterodimers.
[00111] The TCR can be engineered to increase its affinity or avidity for a tumor antigen (i.e.
an affinity enhanced TCR). The affinity enhanced TCR can comprise one or more mutations
relative to a naturally occurring TCR, for example, one or more mutations in the hypervariable
complementarity determining regions (CDRs) of the variable regions of the TCR o and B chains.
These mutations increase the affinity of the TCR for MHCs that display a peptide fragment of a
tumor antigen expressed by cancer cells. Suitable methods of generated affinity enhanced TCRs
include screening libraries of TCR mutants using phage or yeast display and are well known in
the art (see for example Robbins et al ] Immunol (2008) 180(9):6116; San Miguel et al (2015)
Cancer Cell 28 (3) 281-283; Schmitt et al (2013) Blood 122 348-256; Jiang et al (2015) Cancer
Discovery 5 901).
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[00112] Expression of a heterologous antigen receptor, such as a heterologous TCR or CAR,
can alter the immunogenic specificity of the T cells so that they recognize or display improved
recognition for one or more tumor antigens that are present on the surface of the cancer cells of an
individual with cancer.

[00113] In some embodiments, the T cells can display reduced binding or no binding to cancer
cells in the absence of the heterologous antigen receptor. For example, expression of the
heterologous antigen receptor (such as the engineered CAR and/or TCR) can increase the affinity
and/or specificity of the cancer cell binding of modified T cells relative to unmodified T cells.
[00114] In some embodiments, the coding sequences for the individual components of the CAR
and/or TCR (e.g. scFv or sdAb, FSH fragment, CD3 epsilon, CD3 gamma or CD3 delta chain, or
TCRa and TCRp chains) can be separated by a sequence encoding a cleavage recognition
sequence. This allows the components of the construct to be expressed as a single fusion which
undergoes intracellular cleavage to generate the two or more separate proteins. Suitable cleavage
recognition sequences are well known in the art and include, but are not limited to, 2A-furin
sequence, ¢.g., P2A.

[00115] The term “heterologous” refers to a polypeptide or nucleic acid that is foreign to a
particular biological system, such as a host cell, and is not naturally present in that system. A
heterologous polypeptide or nucleic acid can be introduced to a biological system by artificial
means, for example using recombinant techniques. For example, heterologous nucleic acid
encoding a polypeptide can be inserted into a suitable expression construct which is in turn used
to transform a host cell to produce the polypeptide. A heterologous polypeptide or nucleic acid
can be synthetic or artificial or may exist in a different biological system, such as a different
species or cell type. An endogenous polypeptide or nucleic acid is native to a particular biological
system, such as a host cell, and is naturally present in that system. A recombinant polypeptide is
expressed from heterologous nucleic acid that has been introduced into a cell by artificial means,
for example using recombinant techniques. A recombinant polypeptide can be identical to a
polypeptide that is naturally present in the cell or can be different from the polypeptides that are
naturally present in that cell.

[00116] In one general aspect, provided is an isolated polynucleotide comprising a nucleotide
sequence encoding a protein of a modified T cell receptor (TCR) complex. The protein comprises,
from the N-terminus to the C-terminus, an optional signal peptide, a first polypeptide that binds
specifically to a follicle-stimulating hormone receptor (FSHR), and an extracellular domain, a
transmembrane domain and an intracellular domain of a CD3 polypeptide selected from the group

consisting of a CD3-y, CD3-8 and CD3-¢ chain.

25



10

15

20

25

30

WO 2020/043152 PCT/CN2019/103215

[00117] In certain embodiments, the protein contains a signal peptide comprising an amino acid
sequence selected from the group consisting of an amino acid sequence at least 90% identical to
SEQ ID NOs: 430 to 432, respectively; a first polypeptide that binds specifically to FSHR
comprising an amino acid sequence selected from the group consisting of an amino acid sequence
at least 90% 1dentical to SEQ ID NOs:319-331, respectively; an extracellular domain comprising
an amino acid sequence selected from the group consisting of an amino acid sequence at least
90% identical to SEQ ID NOs: 433 to 4335, respectively; a transmembrane domain comprising an
amino acid sequence selected from the group consisting of an amino acid sequence at least 90%
identical to SEQ ID NOs: 436 to 438, respectively; and an intracellular domain comprising an
amino acid sequence selected from the group consisting of an amino acid sequence at least 90%
identical to SEQ ID NOs: 439 to 441, respectively.

[00118] In certain embodiments, the protein contains a signal peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 430 to 432; a first polypeptide that
binds specifically to FSHR comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs:319-331; an extracellular domain comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 433 to 435, respectively; a transmembrane
domain comprising an amino acid sequence selected from the group consisting of SEQ ID NOs:
436 to 438, respectively; and an intracellular domain comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 439 to 441, respectively.

[00119] In certain embodiments, an isolated polynucleotide comprises a nucleotide sequence
encoding a protein of a modified TCR complex comprising the amino acid sequence of SEQ ID
NO: 442-444, or a variant thereof. Preferably, the variant comprises one, two, three or more
amino acid substitutions, deletions and/or insertions.

[00120] In certain embodiments, the isolated polynucleotide comprising the nucleotide
sequence encoding a protein of a modified TCR further comprises a third nucleotide sequence
encoding a dominant negative form of an inhibitor of the cell-mediated immune response of the
immune cell. The inhibitor of a cell-mediated immune response of the immune cell can, for
example, be a transforming growth factor B (TGF-) receptor (e.g., TGFBRII). In certain
embodiments, the dominant negative form of the inhibitor comprises the amino acid sequence of
SEQ ID NO:347. In certain embodiments, the nucleotide sequence encoding the protein of a
modified TCR complex is connected to the third nucleotide sequence via a 2A peptide coding
sequence.

[00121] In certain embodiments, an isolated polynucleotide comprising a nucleotide sequence

encoding a protein that is subsequently cleaved to product a protein of a modified TCR and a
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dominant negative form of an inhibitor of the cell-mediated immune response of the immune cell.
Preferably, the protein comprises an amino acid sequence selected from the group consisting of
SEQ ID NOs:457-459.

[00122] In certain embodiments, the isolated polynucleotide encoding a protein of a modified
TCR further comprises a second nucleotide sequence encoding a chimeric antigen receptor
(CAR), wherein the CAR comprises: (a) an extracellular domain comprising an antigen binding
fragment that binds specifically to a tumor antigen; (b) a transmembrane domain; and (¢) an
intracellular signaling domain. Preferably, the nucleotide sequence encoding the protein of a
modified TCR complex is connected to the nucleotide sequence encoding a CAR via a 2A peptide
coding sequence.

[00123] In certain embodiments, an isolated polynucleotide comprising a nucleotide sequence
encoding a protein that is subsequently cleaved to product a protein of a modified TCR and CAR.
Preferably, the protein comprises an amino acid sequence selected from the group consisting of
SEQ ID NOs:454-456.

[00124] In certain embodiments, an isolated polynucleotide comprising a nucleotide sequence
encoding a protein that is subsequently cleaved to product a protein of a modified TCR, a CAR
and a dominant negative form of an inhibitor of the cell-mediated immune response of the
immune cell. Preferably, the protein comprises an amino acid sequence selected from the group
consisting of SEQ ID NOs:469-471.

[00125] As used herein, the term “chimeric antigen receptor” (CAR) refers to an artificial
receptor that is engineered recombinantly to comprise at least an extracellular domain that binds
specifically to an antigen or a target, a transmembrane domain and an intracellular T cell
receptor-activating signaling domain. Engagement of the extracellular domain of the CAR with
the target antigen on the surface of a target cell results in clustering of the CAR and delivers an
activation stimulus to the CAR-containing cell. CARs redirect the specificity of immune effector
cells and trigger proliferation, cytokine production, phagocytosis and/or production of molecules
that can mediate cell death of the target antigen-expressing cell in a major histocompatibility
(MHC)-independent manner.

[00126] A CAR can, for example, comprise an scFv or a peptide ligand fused to a TCR CD3
transmembrane region and endodomain. An scFv is a fusion protein of the variable regions of the
heavy (Vu) and light (V1) chains of immunoglobulins via a short linker peptide of approximately
10 to 25 amino acids (Huston J. S. et al. Proc Natl Acad Sci USA 1988; 85(16):5879-5883). The
linker can be glycine-rich for flexibility, and serine or threonine rich for solubility. A linker

peptide can connect the N-terminus of the Vi to the C-terminus of the Vi, or vice versa. The

27



10

15

20

25

30

WO 2020/043152 PCT/CN2019/103215

peptide ligand can be any peptide that binds specifically to a receptor of interest. The scFv or
peptide ligand can be preceded by a signal peptide to direct the protein to the endoplasmic
reticulum, and subsequently the T cell surface. In the CAR, the scFv or peptide ligand can be
fused to a TCR transmembrane and endodomain. A flexible spacer can be included between the
scFv and the TCR transmembrane domain to allow for variable orientation and antigen binding.
The endodomain is the functional signal-transmitting domain of the receptor. An endodomain of a
CAR can comprise, for example, intracellular signaling domains from the CD3 {-chain, or from
receptors such as CD28, 41BB, or ICOS. A CAR can comprise multiple signaling domains, for
example, but not limited to, CD32-CD28-41BB or CD3z-CD28-0X40.

[00127] The CAR can bind specifically to a tumor-specific antigen expressed by cancer cells.
For example, the T cells can be modified to express a CAR that binds specifically to a tumor
antigen that is expressed by the cancer cells in a specific cancer patient. Tumor antigens
expressed by cancer cells in the cancer patient can identified using standard techniques.
According to an embodiment of the invention, the CAR binds specifically to mesothelin.
According to another embodiment of the invention, the CAR binds specifically to FSHE.
According to yet another embodiment of the invention, the CAR binds specifically to mesothelin
and FSHR.

[00128] In certain general aspects, the invention relates to an isolated polynucleotide
comprising a nucleotide sequence encoding a chimeric antigen receptor (CAR). The CAR
comprises:

(a) an extracellular domain comprising a first polypeptide that binds specifically to a
follicle-stimulating hormone receptor (FSHR), and an antigen binding fragment that
binds specifically to a tumor antigen;

(b) atransmembrane domain; and

(¢) an intracellular domain,

wherein the CAR optionally further comprises a signal peptide at its amino terminus and a hinge
region connecting the extracellular domain and the transmembrane domain.

[00129] In certain embodiments, the first polypeptide that binds specifically to the FSHR
comprises an amino acid sequence selected from the group consisting of SEQ ID NOs:319-331.
In certain embodiments, the first polypeptide comprises the amino acid sequence of SEQ ID
NO:319.

[00130] In certain embodiments, the first polypeptide is connected to the amino terminus or

carboxy terminus of the antigen binding fragment via a linker. The linker can, for example, be
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selected from the group consisting of a G4S linker, a (G4S), linker, a (G4S); linker, a (G4S)s linker,
and a (G4S)s linker.
[00131] In certain embodiments, the tumor antigen is selected from the group consisting of
mesothelin, folate receptor o, mucin 16 (MUC16), prostate-specific membrane antigen (PSMA),
human epidermal growth factor receptor 2 (HER2), epidermal growth factor receptor (EGFR),
and vascular endothelial growth factor receptor (VEGFR). The tumor antigen can, for example,
be mesothelin, preferably human mesothelin.
[00132] In certain embodiments, the antigen binding fragment is a Fab, a Fab’, a F(ab’), an Fv,
a single-chain variable fragment (scFv), a minibody, a diabody, a single-domain antibody (sdAb),
a light chain variable domain (VL), or a variable domain (VgH) of a camelid antibody.
[00133] In other general aspects, the CAR comprises:

(a) an extracellular domain comprising an antigen binding fragment that binds

specifically to mesothelin, preferably human mesothelin;

(b) atransmembrane domain; and

(¢) an intracellular signaling domain,
wherein the CAR optionally further comprises a signal peptide at the amino terminus and a hinge
region connecting the extracellular domain and the transmembrane domain, and wherein the
antigen binding fragment is (i) a single domain antibody (sdAb) or (i) a single chain variable
fragment (scFv). In certain embodiments, the CAR further comprises a polypeptide that binds
specifically to a follicle-stimulating hormone receptor (FSHR). The polypeptide that binds
specifically to FSHR can, for example, comprise an amino acid sequence selected from the group
consisting of an amino acid sequence at least 90% identical to SEQ ID NOs:319-331, respectively.
In certain embodiments, the polypeptide that binds specifically to FSHR can comprise the amino
acid sequence of SEQ ID NO:319.
[00134] In certain embodiments, the extracellular domain of the CAR is preceded by a signal
peptide at the amino-terminus. Any suitable signal peptide can be used in the invention. The
signal peptide can, for example, be derived from a natural, synthetic, semi-synthetic, or
recombinant source. According to one embodiment, the signal peptide is a human CD8w signal
peptide, a human CD33 signal peptide, a human CD3C signal peptide, a human GMCSFR signal
peptide, a human 4-1BB signal peptide, or a derivative thereof. According to particular
embodiments, the signal peptide is a human CD8a signal peptide. The human CD8a signal
peptide comprises an amino acid sequence at least 90% identical to SEQ ID NO:340, preferably
the amino acid sequence of SEQ ID NO:340. The signal peptide can be cleaved by a signal
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peptidase during or after completion of translocation of the CAR to generate a mature CAR free
of the signal peptide.

[00135] In certain embodiments, the CAR can further comprise a hinge region connecting the
extracellular domain and the transmembrane domain. The hinge region functions to move the
extracellular domain away from the surface of the engineered immune cell to enable proper
cell/cell contact, binding to the target or antigen and activation (Patel et al., Gene Therapy 6:412-
9 (1999)). Any suitable hinge region can be used in a CAR of the invention. The hinge region
can be derived from a natural, synthetic, semi-synthetic, or recombinant source. According to
particular embodiments, the hinge region of the CAR is a hinge region from a CD8o peptide. In
particular embodiments, the hinge region comprises an amino acid sequence at least 90%
identical to SEQ ID NO:341, preferably the amino acid sequence of SEQ ID NO:341.

[00136] A CAR of the invention comprises a transmembrane domain. Any suitable
transmembrane domain can be used in a CAR of the invention. The transmembrane domain can
be derived from a natural, synthetic, semi-synthetic, or recombinant source. According to some
embodiments, the transmembrane domain is a transmembrane domain from a peptide selected
from the group consisting of a CD8o peptide, a CD28 peptide, a CD4 peptide, a CD3C peptide, a
CD2 peptide, a 4-1BB peptide, an OX40 peptide, an ICOS peptide, a CTLA-4 peptide, a PD-1
peptide, a LAG-3 peptide, a 2B4 peptide, a BTLA peptide, a GMCSFR peptide, and the like. In
particular embodiments, the transmembrane domain is a CD8« transmembrane domain. The
CD8a transmembrane domain can comprise an amino acid sequence at least 90% identical to
SEQ ID NO:342, preferably the amino acid sequence of SEQ ID NO:342.

[00137] A CAR of the invention comprises an intracellular signaling domain. Any suitable
intracellular domain can be used in a CAR of the invention. In particular embodiments, the entire
intracellular signaling domain is used. In other particular embodiments, a truncated portion of the
signaling domain that transduces the effector or signal is used. According to embodiments of the
invention, the intracellular signaling domain generates a signal that promotes an immune effector
function of the CAR-containing cell, e.g., a CAR-T cell, including, but not limited to,
proliferation, activation, and/or differentiation. In particular embodiments, the signal promotes,
e.g., cytolytic activity, helper activity, and/or cytokine secretion of the CAR-T cell. According to
some embodiments, the intracellular signaling domain of the CAR comprises a signaling domain
of an Fcy receptor (FcyR), an Fce receptor (FceR), an Fca receptor (FcaR), neonatal Fe receptor
(FcRn), CD3, CD3(, CD3 v, CD38, CD3¢, CD4, CD5, CDS, CD21, CD22, CD28, CD32, CD40L
(CD154), CD45, CD6638, CD79a,, CD79B, CD80, CD86, CD278 (also known as ICOS), CD247¢,
CD247n, DAP10, DAP12, FYN, LAT, Lck, MAPK, MHC complex, NFAT, NF-kB, PLC-y, iC3b,
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C3dg, C3d, and Zap70. According to some embodiments, the intracellular signaling domain is
selected from the group consisting of a signaling domain of CD3(, FcRy, FcRp, CD3y, CD33,
CD3¢g, CD3, CD22, CD79, CD79, and CD664.

[00138] According to particular embodiments, the intracellular signaling domain further
comprises one or more co-stimulatory signaling domains. The co-stimulatory domain can, for
example, comprise a signaling domain of a peptide selected from: 2B4/CD244/SLAMF4, 4-
1BB/TNFSF9/CD137, B7-1/CD80, B7-2/CD86, B7-H1/PD-L1, B7-H2, B7-H3, B7-H4, B7-H6,
B7-H7, BAFF-R/TNFRSF13C, BAFF/BLyS/TNFSF13B, BLAME/SLAMFS8, BTLA/CD272,
CD100 (SEMA4D), CD103, CD11a, CD11b, CDl11¢, CD11d, CD150, CD160 (BY55), CD18,
CD19, CD2, CD200, CD229/SLAMF3, CD27 Ligand/TNFSF7, CD27/TNFRSF7, CD28, CD29,
CD2F-10/SLAMF9, CD30 Ligand/TNFSF8, CD30/TNFRSF8, CD300a/LMIR1, CD4, CD40
Ligand/TNFSF35, CD40/TNFRSF5, CD48/SLAMF2, CD49a, CD49D, CD49f, CD53,
CD38/LFA-3, CD69, CD7, CD8a, CD8p, CD82/Kai-1, CD84/SLAMFS5, CD90/Thy1, CD96,
CDS, CEACAM1, CRACC/SLAMF7, CRTAM, CTLA-4, DAP12, Dectin-1/CLEC7A, DNAM1
(CD226), DPPIV/CD26, DR3/TNFRSF25, EphB6, GADS, Gi24/VISTA/B7-HS, GITR
Ligand/TNFSF18, GITR/TNFRSF18, HLA Class [, HLA-DR, HVEM/TNFRSF14, [A4, ICAM-1,
ICOS/CD278, Ikaros, IL2R B, IL2R v, IL7R a, Integrin a4/CD49d, Integrin 041, Integrin
a4B7/LPAM-1, IPO-3, ITGA4, ITGA6, ITGAD, ITGAE, ITGAL, ITGAM, ITGAX, ITGBI,
ITGB2, ITGB7, KIRDS2, LAG-3, LAT, LIGHT/TNFSF14, LTBR, Ly108, Ly9 (CD229),
lymphocyte function associated antigen-1 (LFA-1), Lymphotoxin-o/TNF-p, NKG2C, NKG2D,
NKp30, NKp44, NKp46, NKp80 (KLRF1), NTB-A/SLAMF6, 0X40 Ligand/TNFSF4,
OX40/TNFRSF4, PAG/Cbp, PD-1, PDCD6, PD-L2/B7-DC, PSGL1, RELT/TNFRSF19L,
SELPLG (CD162), SLAM (SLAMF1), SLAM/CD150, SLAMF4 (CD244), SLAMF6 (NTB-A),
SLAMF7, SLP-76, TAC/TNFRSF13B, TCL1A, TCL1B, TIM-1/KIM-1/HAVCR, TIM-4,
TL1A/TNFSF15, TNF RII/TNFRSF1B, TNF-a, TRANCE/RANKL, TSLP, TSLP R, VLA1, and
VLA-6. In certain embodiments, the costimulatory domain is selected from the group consisting
of a costimulatory domain of one or more of CD28, 4-1BB (CD137), CD27, 0X40, CD27, CD40,
PD-1, ICOS, lymphocyte function-associated antigen-1 (LFA-1), CD2, CD7, LIGHT, NKG2C,
B7-H3, TNFRSF9, TNFRSF4, TNFRSF8, CD40LG, ITGB2, KLRC2, TNFRSF18, TNFRSF14,
HAVCRI1, LGALSY, CD83, and a ligand that specifically binds with CD83.

[00139] In certain embodiments, the CAR is a tandem CAR that binds specifically to FSHR
and mesothelin. Preferably, the CAR comprises an amino acid sequence selected from the group

consisting of SEQ ID NOs:370-379 and SEQ ID NOs: 448-450.
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[00140] In certain embodiments, the CAR binds specifically to mesothelin. Preferably, the
CAR comprises an amino acid sequence selected from the group consisting of SEQ ID NOs:358-
367 and SEQ ID NOs:445-447.

[00141] In certain embodiments, an isolated polynucleotide comprising a nucleotide sequence
encoding a protein that is subsequently cleaved to produce a dual CAR containing a first CAR
that binds specifically to FSHR and a second CAR that binds specifically to mesothelin.
Preferably, the protein comprises an amino acid sequence selected from the group consisting of
SEQ ID NOs:380-389 and SEQ ID NOs:451-453.

[00142] According to particular aspects, the isolated polynucleotide comprising the nucleotide
sequence encoding a CAR further comprises a third nucleotide sequence. The third nucleotide
sequence can, for example, encode a dominant negative form of an inhibitor of the cell-mediated
immune response of the immune cell. The inhibitor of a cell-mediated immune response of the
immune cell can, for example, be a transforming growth factor  (TGF-p) receptor (c.g.,
TGFBRII). In certain embodiments, the dominant negative form of the inhibitor comprises the
amino acid sequence of SEQ ID NO:347.

[00143] The nucleotide sequence encoding the CAR can, for example, be connected to the third
nucleotide sequence encoding the dominant negative form of the inhibitor of the cell-mediated
immune response via a 2A peptide coding sequence.

[00144] In certain embodiments, an isolated polynucleotide comprising a nucleotide sequence
encoding a protein that is subsequently cleaved to produce a protein that is subsequently cleaved
to product one or more CARs and a dominant negative form of an inhibitor of the cell-mediated
immune response of the immune cell. Preferably, the protein comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:390-419 and SEQ ID NOs:460-468.

[00145] Immune Cells

[00146] According to particular aspects, the invention provides cells that are immune cells that
comprise the isolated polynucleotides or vectors comprising the isolated polynucleotides
comprising the nucleotide sequence encoding the CAR are provided herein. The immune cells
comprising the isolated polynucleotides and/or vectors of the invention can be referred to as
“engineered immune cells.” Preferably, the engineered immune cells are derived from a human
(are of human origin prior to being made recombinant).

[00147] The engineered immune cells can, for example, be cells of the lymphoid lincage. Non-
limiting examples of cells of the lymphoid lincage can include T cells and Natural Killer (NK)
cells. T cells express the T cell receptor (TCR), with most cells expressing o and B chains and a

smaller population expressing y and 8 chains. T cells useful as engineered immune cells of the
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invention can be CD4* or CD8" and can include, but are not limited to, T helper cells (CD4%),
cytotoxic T cells (also referred to as cytotoxic T lymphocytes, CTL; CD8* cells), and memory T
cells, including central memory T cells, stem-like memory T cells, and effector memory T cells,
natural killer T cells, mucosal associated invariant T cells, and y& T cells. Other exemplary
immune cells include, but are not limited to, macrophages, antigen presenting cells (APCs), or
any immune cell that expresses an inhibitor of a cell-mediated immune response, for example, an
immune checkpoint inhibitor pathway receptor (e.g., PD-1). Precursor cells of immune cells that
can be used according to the invention, include, hematopoietic stem and/or progenitor cells.
Hematopoietic stem and/or progenitor cells can be derived from bone marrow, umbilical cord
blood, adult peripheral blood after cytokine mobilization, and the like, by methods known in the
art. The immune cells are engineered to recombinantly express the CARs of the invention.
[00148] Immune cells and precursor cells thereof can be isolated by methods known in the art,
including commercially available methods (see, e.g., Rowland Jones et al., Lymphocytes: A
Practical Approach, Oxford University Press, NY (1999)). Sources for immune cells or
precursors thereof include, but are not limited to, peripheral blood, umbilical cord blood, bone
marrow, or other sources of hematopoietic cells. Various techniques can be employed to separate
the cells to isolated or enrich desired immune cells. For instance, negative selection methods can
be used to remove cells that are not the desired immune cells. Additionally, positive selection
methods can be used to isolated or enrich for the desired immune cells or precursors thereof, or a
combination of positive and negative selection methods can be employed. If a particular type of
cell is to be isolated, e.g., a particular T cell, various cell surface markers or combinations of
markers (e.g., CD3, CD4, CD8, CD34) can be used to separate the cells.

[00149] The immune cells or precursor cells thereof can be autologous or non-autologous to the
subject to which they are administered in the methods of treatment of the invention. Autologous
cells are isolated from the subject to which the engineered immune cells recombinantly
expressing the CAR are to be administered. Optionally, the cells can be obtained by
leukapheresis, where leukocytes are selectively removed from withdrawn blood, made
recombinant, and then retransfused into the donor. Alternatively, allogeneic cells from a non-
autologous donor that is not the subject can be used. In the case of a non-autologous donor, the
cells are typed and matched for human leukocyte antigen (HLA) to determine the appropriate
level of compatibility. For both autologous and non-autologous cells, the cells can optionally be
cryopreserved until ready for use.

[00150] Various methods for isolating immune cells that can be used for recombinant

expression of the CARs of the invention have been described previously, and can be used,
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including, but not limited to, using peripheral donor lymphocytes (Sadelain et al., Nat. Rev.
Cancer 3:35-45 (2003); Morgan et al., Science 314:126-9 (2006)), using lymphocyte cultures
derived from tumor infiltrating lymphocytes (TILs) in tumor biopsies (Panelli et al., J. Immunol.
164:495-504 (2000); Panelli et al., J. Immunol. 164:4382-92 (2000)), and using selectively in
vitro expanded antigen-specific peripheral blood leukocytes employing artificial antigen-
presenting cells (AAPCs) or dendritic cells (Dupont et al., Cancer Res. 65:5417-427 (2005),
Papanicolaou et al., Blood 102:2498-505 (2003)). In the case of using stem cells, the cells can be
isolated by methods well known in the art (see, e.g., Klug et al., Hematopoietic Stem Cell
Protocols, Humana Press, NJ (2002); Freshney et al., Culture of Human Stem Cells, John Wiley
& Sons (2007)).

[00151] According to particular embodiments, the method of making the engineered immune
cells comprises transfecting or transducing immune effector cells isolated from an individual such
that the immune effector cells express one or more CAR(s) according to embodiments of the
invention. Methods of preparing immune cells for immunotherapy are described, e.g., in
W02014/130635, WO2013/176916 and WO2013/176915, which are incorporated herein by
reference. Individual steps that can be used for preparing engineered immune cells are disclosed,
e.g.,in W0O2014/039523, W02014/184741, W02014/191128, W02014/184744 and
WO02014/184143, which are incorporated herein by reference.

[00152] In a particular embodiment, the immune effector cells, such as T cells, are genetically
modified with CARs of the invention (e.g., transduced with a viral vector comprising a nucleic
acid encoding a CAR) and then are activated and expanded in vitro. In various embodiments, T
cells can be activated and expanded before or after genetic modification to express a CAR, using
methods as described, for example, in US6352694, US6534055, US6905680, US6692964,
US5858338, US6887466, US6905681, US7144575, US7067318, US7172869, US7232566,
US7175843, US5883223, US6905874, US6797514, US6867041, US2006/121005, which are
incorporated herein by reference. T cells can be expanded in vitro or in vivo. Generally, the T
cells of the invention can be expanded by contact with a surface having attached thereto an agent
that stimulates a CD3/TCR complex-associated signal and a ligand that stimulates a co-
stimulatory molecule on the surface of the T cells. As non-limiting examples, T cell populations
can be stimulated as described herein, such as by contact with an anti-CD3 antibody, or antigen-
binding fragment thereof, or an anti-CD2 antibody immobilized on a surface, or by contact with a
protein kinase C activator (e.g., bryostatin) in conjunction with a calcium ionophore, or by
activation of the CAR itself. For co-stimulation of an accessory molecule on the surface of the T

cells, a ligand that binds the accessory molecule is used. For example, a population of T cells can
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be contacted with an anti-CD3 antibody and an anti-CD28 antibody, under conditions appropriate
for stimulating proliferation of the T cells. Conditions appropriate for T cell culture include, e.g.,
an appropriate media (e.g., Minimal Essential Media or RPMI Media 1640 or, X-vivo 5 (Lonza))
that can contain factors necessary for proliferation and viability, including serum (e.g., fetal
bovine or human serum), cytokines, such as IL-2, IL-7, IL-15, and/or IL-21, insulin, IFN-g, GM-
CSF, TGFP and/or any other additives for the growth of cells known to the skilled artisan. In
other embodiments, the T cells can be activated and stimulated to proliferate with feeder cells and
appropriate antibodies and cytokines using methods such as those described in US6040177,
US5827642, and W0O2012129514, which are incorporated herein by reference.

[00153] Antigen-binding fragments

[00154] Antibodies

[00155] The invention generally relates to CAR constructs comprising an antigen binding
fragment. The antigen binding fragment can, for example, be an antibody or antigen binding
fragment thereof that specifically binds a tumor antigen. In certain aspects, the invention relates
to an isolated antibody or antigen binding fragment that specifically binds a tumor antigen. The
invention also generally relates to isolated anti-mesothelin antibodies, nucleic acids and
expression vectors encoding the antibodies, recombinant cells containing the vectors,
compositions comprising the antibodies, methods of making the antibodies, and methods of using
the antibodies to treat diseases including cancer. The antibodies of the invention possess one or
more desirable functional properties, including but not limited to high-affinity binding to a tumor
antigen (e.g., mesothelin), high specificity to a tumor antigen (e.g., mesothelin), the ability to
stimulate complement-dependent cytotoxicity (CDC), antibody-dependent phagocytosis (ADPC),
and/or antibody-dependent cellular-mediated cytotoxicity (ADCC) against cells expressing a
tumor antigen (e.g., mesothelin), and the ability to inhibit tumor growth in subjects in need
thereof and in animal models when administered alone or in combination with other anti-cancer
therapies.

[00156] The antigen binding fragment can, for example, be an antibody or antigen binding
fragment thereof that specifically binds a tumor antigen. Any suitable tumor antigen for binding
by an antibody or antigen binding fragment can be chosen based on the type of tumor and/or
cancer exhibited by the subject to be treated. Suitable antigens include, but are not limited to,
mesothelin (MSLN), prostate specific membrane antigen (PSMA), prostate stem cell antigen
(PCSA), carbonic anhydrase IX (CAIX), carcinoembryonic antigen (CEA), CD5, CD7, CD10,
CD19, CD20, CD22, CD30, CD33, CD34, CD38, CD41, CD44, CD49f, CD56, CD74, CD123,
CD133, CD138, epithelial glycoprotein-2 (EGP 2), epithelial glycoprotein-40 (EGP-40),
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epithelial adhesion molecule (EpCAM), folate-binding protein (FBP), fetal acetylcholine receptor
(AChR), folate receptor o and 8 (FRa and ), ganglioside G2 (GD2), ganglioside G3 (GD3),
human epidermal growth factor receptor 2 (HER-2/ERB2), epidermal growth factor receptor
(EGFR), epidermal growth factor receptor vIII (EGFRvIII), ERB3, ERB4, human telomerase
reverse transcriptase (WTERT), interleukin-13 receptor subunit alpha-2 (IL-13Ra2), k-light chain,
kinase insert domain receptor (KDR), Lewis A (CA19.9), Lewis Y (LeY), L1 cell adhesion
molecule (LICAM), melanoma-associated antigen 1 (melanoma antigen family A1, MAGE-A1),
Mucin-16 (Muc-16), Mucin 1 (Muc-1), NKG2D ligands, cancer-testis antigen NY-ESO-1,
oncofetal antigen (h5T4), tumor-associated glycoprotein 72 (TAG-72), vascular endothelial
growth factor receptor (VEGFR), vascular endothelial growth factor R2 (VEGF-R2), Wilms
tumor protein (WT-1), type 1 tyrosine-protein kinase transmembrane receptor (ROR1), B7-H3
(CD276), B7-H6 (Nkp30), chondroitin sulfate proteoglycan-4 (CSPG4), DNAX accessory
molecule (DNAM-1), ephrin type A receptor 2 (EpHA2), fibroblast associated protein (FAP),
Gpl00/HLA-A2, glypican 3 (GPC3), HA-1H, HERK-V, IL-11Ra, latent membrane protein
(LMP1), neural cell-adhesion molecule (N-CAM/CD356), and trail receptor (TRAIL R). Suitable
antigens are preferably selected from the group consisting of mesothelin, folate receptor o, mucin
16, prostate-specific membrane antigen (PSMA), human epidermal growth factor receptor 2
(HER?2), epidermal growth factor receptor (EGFR), and vascular endothelial growth factor
receptor (VEGFR).

[00157] In a general aspect, the invention relates to CAR constructs comprising antibodies or
antigen binding fragments thereof that bind mesothelin and/or antibodies or antigen binding
fragments thereof that bind mesothelin.

[00158] As used herein, the term “antibody™ is used in a broad sense and includes
immunoglobulin or antibody molecules including human, humanized, composite and chimeric
antibodies and antibody fragments that are monoclonal or polyclonal. In general, antibodies are
proteins or peptide chains that exhibit binding specificity to a specific antigen. Antibody
structures are well known. Immunoglobulins can be assigned to five major classes (i.e., [gA, IgD,
IgE, IgG and IgM), depending on the heavy chain constant domain amino acid sequence. IgA
and IgG are further sub-classified as the isotypes [gA1, [gA2, [gG1, I[gG2, IgG3 and IgG4.
Accordingly, the antibodies of the invention can be of any of the five major classes or
corresponding sub-classes. Preferably, the antibodies of the invention are IgGl, IgG2, IgG3 or
IgG4. Antibody light chains of vertebrate species can be assigned to one of two clearly distinct
types, namely kappa and lambda, based on the amino acid sequences of their constant domains.

Accordingly, the antibodies of the invention can contain a kappa or lambda light chain constant

36



10

15

20

25

30

WO 2020/043152 PCT/CN2019/103215

domain. According to particular embodiments, the antibodies of the invention include heavy
and/or light chain constant regions from rat or human antibodies. In addition to the heavy and
light constant domains, antibodies contain an antigen-binding region that is made up of a light
chain variable region and a heavy chain variable region, each of which contains three domains
(i.c., complementarity determining regions 1-3; CDR1, CDR2, and CDR3). The light chain
variable region domains are alternatively referred to as LCDR1, LCDR2, and LCDR3, and the
heavy chain variable region domains are alternatively referred to as HCDR1, HCDR2, and
HCDR3.

[00159] As used herein, the term an “isolated antibody™ refers to an antibody which is
substantially free of other antibodies having different antigenic specificities (e.g., an isolated
antibody that specifically binds to mesothelin is substantially free of antibodies that do not bind to
mesothelin). In addition, an isolated antibody is substantially free of other cellular material
and/or chemicals.

[00160] As used herein, the term “monoclonal antibody™ refers to an antibody obtained from a
population of substantially homogencous antibodies, i.¢., the individual antibodies comprising the
population are identical except for possible naturally occurring mutations that can be present in
minor amounts. The monoclonal antibodies of the invention can be made by the hybridoma
method, phage display technology, single lymphocyte gene cloning technology, or by
recombinant DNA methods. For example, the monoclonal antibodies can be produced by a
hybridoma which includes a B cell obtained from a transgenic nonhuman animal, such as a
transgenic mouse or rat, having a genome comprising a human heavy chain transgene and a light
chain transgene.

[00161] As used herein, the term “antigen-binding fragment™ refers to an antibody fragment
such as, for example, a diabody, a Fab, a Fab', a F(ab")2, an Fv fragment, a disulfide stabilized Fv
fragment (dsFv), a (dsFv),, a bispecific dsFv (dsFv-dsFv'), a disulfide stabilized diabody (ds
diabody), a single-chain antibody molecule (scFv), a single domain antibody (sdAb), a scFv
dimer (bivalent diabody), a multispecific antibody formed from a portion of an antibody
comprising one or more CDRs, a camelized single domain antibody, a minibody, a nanobody, a
domain antibody, a bivalent domain antibody, a light chain variable domain (VL), a variable
domain (VyH) of a camelid antibody, or any other antibody fragment that binds to an antigen but
does not comprise a complete antibody structure. An antigen-binding fragment is capable of

binding to the same antigen to which the parent antibody or a parent antibody fragment binds.
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[00162] As used herein, the term “‘single-chain antibody™ refers to a conventional single-chain
antibody in the field, which comprises a heavy chain variable region and a light chain variable
region connected by a short peptide of about 15 to about 20 amino acids (e.g., a linker peptide).
[00163] As used herein, the term “single domain antibody™ refers to a conventional single
domain antibody in the field, which comprises a heavy chain variable region and a heavy chain
constant region or which comprises only a heavy chain variable region.

[00164] As used herein, the term “human antibody™ refers to an antibody produced by a human
or an antibody having an amino acid sequence corresponding to an antibody produced by a
human made using any technique known in the art. This definition of a human antibody includes
intact or full-length antibodies, fragments thereof, and/or antibodies comprising at least one
human heavy and/or light chain polypeptide.

[00165] As used herein, the term “humanized antibody” refers to a non-human antibody that is
modified to increase the sequence homology to that of a human antibody, such that the antigen-
binding propertics of the antibody are retained, but its antigenicity in the human body is reduced.
[00166] As used herein, the term “chimeric antibody” refers to an antibody wherein the amino
acid sequence of the immunoglobulin molecule is derived from two or more species. The
variable region of both the light and heavy chains often corresponds to the variable region of an
antibody derived from one species of mammal (e.g., mouse, rat, rabbit, etc.) having the desired
specificity, affinity, and capability, while the constant regions correspond to the sequences of an
antibody derived from another species of mammal (e.g., human) to avoid eliciting an immune
response in that species.

[00167] As used herein, the term “multispecific antibody™ refers to an antibody that comprises
a plurality of immunoglobulin variable domain sequences, wherein a first immunoglobulin
variable domain sequence of the plurality has binding specificity for a first epitope and a second
immunoglobulin variable domain sequence of the plurality has binding specificity for a second
epitope. In an embodiment, the first and second epitopes are on the same antigen, e.g., the same
protein (or subunit of a multimeric protein). In an embodiment, the first and second epitopes
overlap or substantially overlap. In an embodiment, the first and second epitopes do not overlap
or do not substantially overlap. In an embodiment, the first and second epitopes are on different
antigens, e.g., the different proteins (or different subunits of a multimeric protein). In an
embodiment, a multispecific antibody comprises a third, fourth, or fifth immunoglobulin variable
domain. In an embodiment, a multispecific antibody is a bispecific antibody molecule, a

trispecific antibody molecule, or a tetraspecific antibody molecule.
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[00168] As used herein, the term “bispecifc antibody™ refers to a multispecific antibody that
binds no more than two epitopes or two antigens. A bispecific antibody is characterized by a first
immunoglobulin variable domain sequence which has binding specificity for a first epitope and a
second immunoglobulin variable domain sequence that has binding specificity for a second
epitope. In an embodiment, the first and second epitopes are on the same antigen, e.g., the same
protein (or subunit of a multimeric protein). In an embodiment, the first and second epitopes
overlap or substantially overlap. In an embodiment, the first and second epitopes are on different
antigens, e.g., the different proteins (or different subunits of a multimeric protein). In an
embodiment, a bispecific antibody comprises a heavy chain variable domain sequence and a light
chain variable domain sequence which have binding specificity for a first epitope and a heavy
chain variable domain sequence and a light chain variable domain sequence which have binding
specificity for a second epitope. In an embodiment, a bispecific antibody comprises a half
antibody, or fragment thereof, having binding specificity for a first epitope and a half antibody, or
fragment thereof, having binding specificity for a second epitope. In an embodiment, a bispecific
antibody comprises a scFv, or fragment thereof, having binding specificity for a first epitope, and
a scFv, or fragment thereof, having binding specificity for a second epitope. In an embodiment,
the first epitope is located on mesothelin and the second epitope is located on PD-1, PD-L1,
CTLA-4, EGFR, HER-2, CD19, CD20, CD33, CD3, and/or other tumor associated immune
suppressors or surface antigens.

[00169] As used herein, the term “mesothelin’ refers to a 71-kD precursor protein, which is the
cleaved by the endoprotease furin to release the secreted N-terminal region, called megakaryocyte
potentiating factor (MPF). The 41-kD mature mesothelin (i.e., MPF) remains attached to the
membrane (Yamaguchi N, et at., Biol Chem. 1994; 269: 805-808). The remaining GPI-linked
mature mesothelin can also be shed from the cell through the action of the tumor necrosis factor
oi-converting enzyme protease (Zhang Y, et al., Cancer Res. 2011; 71: 5915-5922). The
correlation of serum level of shed mesothelin with disease suggested a potential role for the
mesothelin protein in cancer progression. While the biological function of mesothelin is not well
understood. Mesothelin is known to bind to the ovarian cancer antigen MUC16 (cancer antigen
125) that has been shown to induce cell-to-cell adhesion and possibly contribute to peritoneal
seeding and metastatic spread (Gubbels JA, et al., Mol Cancer. 2006; 5: 50). Furthermore,
mesothelin knockout mice grow and reproduce normally and have no detectable phenotype. Bera
TK, et al., Mol Cell Biol. 2000; 20: 2902-2906. The full length sequence of human mesothelin is
provided by SEQ ID NO:3135, and the sequence of the human 41-kD mature mesothelin is
provided by SEQ ID NO:318.
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[00170] As used herein, an antibody that “specifically binds to mesothelin™ refers to an
antibody that binds to a mesothelin, preferably a human mesothelin, with a KD of 1x1077 M or
less, preferably 1x1078 M or less, more preferably 5x107° M or less, 1x10 M or less, 5x107° M
or less, or 1x1071° M or less. The term “KD” refers to the dissociation constant, which is obtained
from the ratio of Kd to Ka (i.e., Kd/Ka) and is expressed as a molar concentration (M). KD values
for antibodies can be determined using methods in the art in view of the present disclosure. For
example, the KD of an antibody can be determined by using surface plasmon resonance, such as
by using a biosensor system, e.g., a Biacore® system, or by using bio-layer interferometry
technology, such as an Octet RED96 system.

[00171] The smaller the value of the KD of an antibody, the higher affinity that the antibody
binds to a target antigen.

[00172] According to particular aspects, the invention relates to a CAR construct comprising an
antigen binding fragment, wherein the antigen binding fragment is an antibody or antigen binding
fragment that specifically binds a tumor antigen and/or an isolated antibody or antigen binding
fragment that specifically binds a tumor antigen. The antibody or antigen binding fragment can,
for example, be a Fab, a Fab’, a F(ab’),, an Fv, a single-chain variable fragment (scFv), a
minibody, a diabody, a single-domain antibody (sdAb), a light chain variable domain (VL), or a
variable domain (VyzH) of a camelid antibody.

[00173] In certain embodiments, the antibody or antigen binding fragment is a single domain
antibody (sdAb) comprising a complementarity determining region 1 (CDR1), CDR2, and CDR3
having the polypeptide sequences of:

SEQ ID NOs:34, 102, and 170, respectively;

SEQ ID NOs:54, 122, and 190, respectively;

SEQ ID NOs:55, 123, and 191, respectively;

SEQ ID NOs:61, 129, and 197, respectively;

SEQ ID NOs:31, 99, and 167, respectively;

SEQ ID NOs:32, 100, and 168, respectively;

SEQ ID NOs:33, 101, and 169, respectively;

SEQ ID NOs:35, 103, and 171, respectively;

SEQ ID NOs:36, 104, and 172, respectively;

j. SEQID NOs:37, 105, and 173, respectively;

k. SEQID NOs:38, 106, and 174, respectively,

1. SEQID NOs:39, 107, and 175, respectively;

m. SEQID NOs:40, 108, and 176, respectively;
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SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 185, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;
SEQ ID NOs:67, 135, and 203, respectively;

SEQ ID NOs:68, 136, and 204, respectively; or

PCT/CN2019/103215

a variant thereof comprising up to about 3 (such as about any of 1, 2, or 3) amino acid

substitutions in the CDR regions;

wherein the single domain antibody binds specifically to mesothelin, preferably human

mesothelin. In certain embodiments the single domain antibody comprises an amino acid

sequence at least 85%, preferably 90%, more preferably 95% or more, such as 95%, 96%, 97%,

98%, or 99% 1dentical to an amino acid sequence selected from the group consisting of SEQ ID

NOs:221-258 and SEQ ID NOs: 420-428. In certain embodiments, the single domain antibody

comprises an amino acid sequence selected from the group consisting of SEQ ID NOs:221-258
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and SEQ ID NOs: 420-428, or a variant thereof. Preferably, the variant comprises one, two, three
or more amino acid substitutions, deletions and/or insertions.

[00174] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:31, 99, and 167, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:221. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:221.

[00175] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:32, 100, and 168, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:222. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:222.

[00176] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:33, 101, and 169, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:223. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:223.

[00177] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:34, 102, and 170, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:224, 420, 421 or 422.
Preferably, the CAR construct comprising the sdAb or the isolated sd Ab comprises the
polypeptide sequence of SEQ ID NO:224, 420, 421 or 422.
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[00178] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:35, 103, and 171, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:225. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:225.

[00179] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:36, 104, and 172, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:226. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:226.

[00180] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:37, 105, and 173, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:227. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:227.

[00181] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:38, 106, and 174, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:228. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:228.

[00182] In one embodiment, the invention relates to a CAR construct comprising a single

domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
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having the polypeptide sequences of SEQ ID NOs:39, 107, and 175, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:229. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:229.

[00183] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:40, 108, and 176, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:230. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:230.

[00184] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:41, 109, and 177, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:231. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:231.

[00185] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:42, 110, and 178, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:232. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:232.

[00186] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:43, 111, and 179, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
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sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:233. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:233.

[00187] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:44, 112, and 180, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:234. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:234.

[00188] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:45, 113, and 181, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:235. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:235.

[00189] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:46, 114, and 182, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:236. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:236.

[00190] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:47, 115, and 183, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:237. Preferably, the CAR
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construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:237.

[00191] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:48, 116, and 184, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:238. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:238.

[00192] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:49, 117, and 185, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:239. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:239.

[00193] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:50, 118, and 186, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:240. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:240.

[00194] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:51, 119, and 187, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:241. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:241.
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[00195] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:52, 120, and 188, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:242. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:242.

[00196] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:53, 121, and 189, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:243. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:243.

[00197] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:54, 122, and 190, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:244. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:244.

[00198] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:55, 123, and 191, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:245. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:245.

[00199] In one embodiment, the invention relates to a CAR construct comprising a single

domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
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having the polypeptide sequences of SEQ ID NOs:56, 124, and 192, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:246. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:246.

[00200] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:57, 125, and 193, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:247. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:247.

[00201] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:58, 126, and 194, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:248. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:248.

[00202] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:39, 127, and 193, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:249. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:249.

[00203] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:60, 128, and 196, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
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sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:250. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:250.

[00204] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:61, 129, and 197, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:251. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:251.

[00205] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:62, 130, and 198, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:252. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:252.

[00206] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:63, 131, and 199, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:253. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:253.

[00207] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:64, 132, and 200, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:254. Preferably, the CAR
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construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:254.

[00208] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:65, 133, and 201, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:255. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:255.

[00209] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:66, 134, and 202, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:256, 426, 427 or 428.
Preferably, the CAR construct comprising the sdAb or the isolated sdAb comprises the
polypeptide sequence of SEQ ID NO:256, 426, 427 or 428.

[00210] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:67, 135, and 203, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:257, 423, 424 or 425.
Preferably, the CAR construct comprising the sdAb or the isolated sdAb comprises the
polypeptide sequence of SEQ ID NO:257, 423, 424 or 425.

[00211] In one embodiment, the invention relates to a CAR construct comprising a single
domain antibody or an isolated single domain antibody comprising a CDR1, CDR2, and CDR3,
having the polypeptide sequences of SEQ ID NOs:68, 136, and 204, respectively. In another
embodiment, the CAR construct comprising the single domain antibody (sdAb) or the isolated
sdAb comprises a polypeptide sequence at least 85%, preferably 90%, more preferably 95% or
more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:258. Preferably, the CAR
construct comprising the sdAb or the isolated sdAb comprises the polypeptide sequence of SEQ
ID NO:258.
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[00212] In certain embodiments, the antibody or antigen binding fragment thereof is a single
chain variable fragment (scFv) comprising a heavy chain complementarity determining region 1
(HCDRI1), HCDR2, HCDR3, a light chain complementarity determining region 1 (LCDRI),
LCDR2, and LCDR3, having the polypeptide sequences of:

SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;

SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;

SEQ ID NOs:23, 91, 159, 24, 92, and 160, respectively;

SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;

SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;

SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;

SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;

SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;

SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;

J. SEQID NOs:9, 77, 145, 10, 78, and 146, respectively;

k. SEQID NOs:11, 79, 147,12, 80, and 148, respectively;

1. SEQID NOs:13, 81, 149, 14, 82, and 150, respectively;

m. SEQID NOs:15, 83, 151, 16, 84, and 152, respectively,

n. SEQID NOs:17, 85, 153, 18, 86, and 154, respectively;

o. SEQID NOs:21, 89, 157,22, 90, and 158, respectively; or

ISR

e o

e oo

-

a variant thereof comprising up to about 3 (such as about any of 1, 2, or 3) amino acid
substitutions in the CDR regions;
wherein the scFv binds specifically to mesothelin, preferably human mesothelin. In certain
embodiments, the scFv comprises an amino acid sequence at least 85%, preferably 90%, more
preferably 95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to an amino acid
sequence selected from the group consisting of SEQ ID NOs:205-220.
[00213] In certain embodiments, the antibody or antigen binding fragment thereof is a single
chain variable fragment (scFv) comprising a heavy chain complementarity determining region 1
(HCDR1), HCDR2, HCDR3, a light chain complementarity determining region 1 (LCDR1),
LCDR2, and LCDR3, having the polypeptide sequences of:

a. SEQID NOs:1, 69, 137, 2,70, and 138, respectively;

b. SEQID NOs:19, 87, 155, 20, 88, and 156, respectively;

c. SEQID NOs:23,91, 159, 24, 92, and 160, respectively;

d. SEQID NOs:25, 93, 161, 26, 94, and 162, respectively;
SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;

o
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SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively:
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;
SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;
SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;

J. SEQID NOs:9, 77, 145, 10, 78, and 146, respectively;

k. SEQID NOs:11, 79, 147, 12, 80, and 148, respectively;

1. SEQID NOs:13, 81, 149, 14, 82, and 150, respectively;
m. SEQID NOs:15, 83, 151, 16, 84, and 152, respectively;

n. SEQID NOs:17, 85, 153, 18, 86, and 154, respectively; or
o. SEQID NOs:21, 89, 157,22, 90, and 158, respectively, or

= o

—-

a variant thereof comprising up to about 3 (such as about any of 1, 2, or 3) amino acid
substitutions in the CDR regions,

wherein the scFv binds specifically to mesothelin, preferably human mesothelin. In certain
embodiments, the scFv comprises an amino acid sequence at least 85%, preferably 90%, more
preferably 95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to an amino acid
sequence selected from the group consisting of SEQ ID NOs:205-220. In certain embodiments,
the single domain antibody comprises an amino acid sequence selected from the group consisting
of SEQ ID NOs: 205-220, or a variant thereof. Preferably, the variant comprises one, two, three
or more amino acid substitutions, deletions and/or insertions.

[00214] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:1, 69, 137, 2, 70, and
138, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%., 98%, or 99% 1dentical to SEQ ID NO:205 or 206.
Preferably, the CAR construct comprising the scFv and/or the isolated scFv comprises a
polypeptide sequence of SEQ ID NO:205 or 206.

[00215] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:3, 71, 139, 4, 72, and
140, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:207. Preferably,
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the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:207.

[00216] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:5, 73, 141, 6, 74, and
142, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:208. Preferably,
the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:208.

[00217] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:7, 75, 143, 8, 76, and
144, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:209. Preferably,
the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:209.

[00218] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:9, 77, 145, 10, 78, and
146, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:210. Preferably,
the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:210.

[00219] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI1,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:11, 79, 147, 12, 80, and
148, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:211. Preferably,
the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:211.
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[00220] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:13, 81, 149, 14, 82, and
150, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% 1dentical to SEQ ID NO:212. Preferably,
the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:212.

[00221] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:15, 83, 151, 16, 84, and
152, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:213. Preferably,
the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:213.

[00222] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:17, 85, 153, 18, 86, and
154, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:214. Preferably,
the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:214.

[00223] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:19, 87, 155, 20, 88, and
156, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:215. Preferably,
the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:215.

[00224] In one embodiment, the invention relates to a CAR construct comprising a single chain

variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
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LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:21, 89, 157, 22, 90, and
158, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:216. Preferably,
the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:216.

[00225] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:23,91, 159, 24, 92, and
160, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:217. Preferably,
the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:217.

[00226] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:25, 93, 161, 26, 94, and
162, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:218. Preferably,
the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:218.

[00227] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:27, 95, 163, 28, 96, and
164, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:219. Preferably,
the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:219.

[00228] In one embodiment, the invention relates to a CAR construct comprising a single chain
variable fragment (scFv) or an isolated scFv, comprising HCDR1, HCDR2, HCDR3, LCDRI,
LCDR2, and LCDR3, having the polypeptide sequences of SEQ ID NOs:29, 97, 165, 30, 98, and

166, respectively. In another embodiment, the CAR construct comprising the scFv and/or the
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isolated scFv comprises a polypeptide sequence at least 85%, preferably 90%, more preferably
95% or more, such as 95%, 96%, 97%, 98%, or 99% identical to SEQ ID NO:220. Preferably,
the CAR construct comprising the scFv and/or the isolated scFv comprises a polypeptide
sequence of SEQ ID NO:220.

[00229] In another general aspect, the invention relates to a method of producing a modified
TCR complex, a CAR construct or an antibody or antigen-binding fragment thereof of the
invention, comprising culturing a cell comprising a nucleic acid encoding a protein of the
modified TCR complex, the CAR construct or the antibody or antigen-binding fragment thereof
under conditions to produce the modified TCR complex, the CAR construct or the antibody or
antigen-binding fragment thereof of the invention. Optionally, the method further comprises
recovering modified TCR complex, the CAR construct or the antibody or antigen-binding
fragment thereof from the cell or cell culture (e.g., from the supernatant). Expressed antibodies
or antigen-binding fragments thereof can be harvested from the cells and purified according to
conventional techniques known in the art and as described herein.

[00230] Follicle stimulating hormone receptor (FSHR) binding peptides

[00231] As used herein, the term “FSHR binding domain™ or “FSHR binding peptide” refers to
a peptide domain or polypeptide that specifically binds to a follicle stimulating hormone receptor
(FSHR). In certain embodiments, the FSHR binding domain can comprise a follicle-stimulating
hormone (FSH) or fragment thereof, a FSHR antagonist or fragment thereof, an antigen binding
fragment that binds specifically to FSHR, and/or an anti-FSHR agonist or fragment thereof.
[00232] As used herein, the term “FSHR antagonist™ refers to a molecule or fragment thereof
that has affinity for a FSHR. The FSHR antagonist has affinity to the active site of FSHR, a
similar or the same binding site as FSH. FSHR antagonist binding affinity to the FSHR can be
reversible or irreversible.

[00233] In certain aspects, provided herein are CARs, wherein the CAR comprises an
extracellular domain comprising a first polypeptide that binds specifically to a follicle-stimulating
hormone receptor (FSHR). The first polypeptide can, for example, be a FSHR binding peptide.
The FSHR binding peptide can, for example, be a FSH or fragment thereof, a FSHR antagonist or
fragment thereof, an anti-FSHR antibody or fragment thereof, or an anti-FSHR agonist or
fragment thereof.

[00234] In certain embodiments, the FSHR binding peptide can comprise an amino acid
sequence derived from a FSH molecule. The FSHR binding peptide includes fragments, peptides,
or polypeptide sequences derived from a FSH molecule. In one embodiment, the FSHR binding

peptide comprises a FSHf3 33-53 peptide. In another embodiment, the FSHR binding peptide
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comprises a FSHP 51-65 peptide. In another embodiment, the FSHR binding peptide comprises a
FSHp 81-95 peptide.

[00235] The FSHR binding peptide can include any fragment or a FSH molecule. In certain
embodiments, the FSHR binding peptide comprises at least 10 amino acids of the FSH molecule.
The FSHR binding peptide can, include, at least about 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20,21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,37, 38, 39, 40, 41, 42, 43, 44,
45,46,47, 48,49, 50, or more amino acids of a FSH molecule. In certain embodiments, the
FSHR binding peptide can be about 6 to about 50 amino acids, about 10 to about 45 amino acids,
about 15 to about 40 amino acids, about 20 to about 35 amino acids, or about 25 to about 30
amino acids of the FSH molecule. The FSHR binding peptide retains the capacity to bind to
FSHR.

[00236] In certain embodiments, the FSHR binding peptide comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:319-331. In certain embodiments, the FSHR
binding peptide has 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%., 94%, 95%, 96%, 97%, 98%, or 99% identity an amino acid sequence selected from the
group consisting of SEQ ID NOs:319-331. In certain embodiments, the FSHR binding peptide
has an amino acid sequence selected from the group consisting of SEQ ID NOs:319-331, or a
variant thereof comprising up to about 5 (such as about any of 1, 2, 3, 4 or 5) amino acid
substitutions.

[00237] Dominant negative forms of an inhibitor of a cell-mediated immune response
[00238] An inhibitor of a cell-mediated immune response of the immune cell or precursor cell
thereof refers to a molecule that acts to inhibit or suppress the immune response effected by the
immune cell or precursor cell thereof. In certain embodiments, the inhibitor of a cell-mediated
immune response can, for example, be an immune checkpoint inhibitor.

[00239] In certain aspects, provided herein are engineered immune cells that express a CAR
comprising a dominant-negative form of an inhibitor of a cell-mediated immune response of the
immune cell. By way of a non-limiting example, the dominant negative form of an inhibitor can
be a receptor that functions in an immune checkpoint inhibitor pathway. Immune checkpoint
pathways can suppress the immune response of an immune cell. The pathways can deliver
negative signals to the immune cells and attenuate TCR-mediated signals, which can lead to
decreased cell proliferation, cytokine production and cell cycle progression (Pardoll, Nat. Rev.
12:252-64 (2012); Wu et al., Int. J. Biol. Sci. 8:1420-30 (2012)). Examples of immune
checkpoint inhibitor pathway receptors can include, but are not limited to, PD-1, CTLA-4, BTLA
TIM-3, LAG-3, CD160, TIGIT, LAIR1, 2B4, and the like (Chen et al., Nat. Rev. Immunol.

>
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13(4):227-42 (2013)). The corresponding ligands for these receptors include, for example, PD-
L1 (for PD-1); PD-L2 (for PD-1), CD80, CD86 (for CTLA-4); HVEM (for BTLA), Galectin-9,
HMGBI (for TIM-3); MHCII (for LAG-3); HVEM (for CD160); CD155, CD112, CD113 (for
TIGIT); Clq, collagen (for LAIR1); CD48 (for 2B4), and the like (Chen et al., Nat. Rev.
Immunol. 13(4):227-42 (2013)). Expression of a dominant negative form in the immune cell
provides for inhibition of a checkpoint inhibitor pathway that is intrinsic to the cell.

[00240] In certain embodiments, the dominant negative form of an inhibitor of a cell-mediated
immune response of the immune cell is a dominant negative transforming growth factor-

B receptor type II (AnTGFBRID). A TGF-f receptor type II can have an amino acid sequence
corresponding to GenBank No. NP_001020018.1 or fragments thereof. The domains of the
TGFBRII include a signal peptide (amino acids 1-22), an extracellular domain (amino acids 23-
191), a transmembrane domain (amino acids 192-212), and an intracellular domain (amino acids
213-592) (see, e.g., GenBank No. NP_001020018.1).

[00241] In certain embodiments, the CAR comprises a dominant negative form of TGFBRII
(dnTGFBRII). In one embodiment, the dnTGFBRII comprises an extracellular ligand binding
domain of TGFBRIIL. In one embodiment, the dnTGFBRII comprises the extracellular ligand
binding domain and a transmembrane domain. In another embodiment, the dnTGFBRII
comprises the extracellular ligand binding domain of TGFBRII, a transmembrane domain and a
signal peptide.

[00242] dnTGFBRII forms have been described previously (see, ¢.g., Bottinger et al., EMBO J
16:2621-33 (1997); Foster et al., J. Immunother. 31:500-5 (2008); Bollard et al., Blood 99:3179-
87 (2002); Wieser et al., Mol. Cell. Biol. 13:7239-47 (1993)). In certain embodiments, the
dnTGFBRII comprises the amino acid sequence of SEQ ID NO:347.

[00243] The isolated polynucleotide comprising the first nucleotide sequence encoding a CAR
and the third nucleotide sequence encoding a dnTGFBRIL, can, for example have the first
nucleotide sequence connected to the third nucleotide sequence via a third nucleotide sequence
encoding a 2A peptide. The 2A peptide is typically 16-20 amino acids in sequence, for example,
P2A. When the 2A peptide is encoded between two open reading frames in a multicistronic
mRNA, it causes the ribosome to halt at the carboxy-terminus of the 2A peptide in the translating
polypeptide, thus resulting in the separation of the polypeptides derived from each open reading
frame. The separation point is at the carboxy-terminus of the 2A peptide, with the first amino
acid of the downstream open reading frame being a proline. 2A peptides are described, for

example, in International Patent Publication No. W02017/0408135.
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[00244] Polynucleotides, vectors, and host cells

[00245] In another general aspect, the invention relates to an isolated nucleic acid encoding a
chimeric antigen receptor (CAR) and/or an antibody or antigen-binding fragment thereof of the
invention. It will be appreciated by those skilled in the art that the coding sequence of a protein
can be changed (e.g., replaced, deleted, inserted, etc.) without changing the amino acid sequence
of the protein. Accordingly, it will be understood by those skilled in the art that nucleic acid
sequences encoding CARS and/or antibodies or antigen-binding fragments thercof of the
invention can be altered without changing the amino acid sequences of the proteins.

[00246] In another general aspect, the invention relates to a vector comprising a CAR and/or an
isolated nucleic acid encoding the antibody or antigen-binding fragment thereof of the invention.
Any vector known to those skilled in the art in view of the present disclosure can be used, such as
aplasmid, a cosmid, a phage vector or a viral vector. In some embodiments, the vector is a
recombinant expression vector such as a plasmid. The vector can include any element to establish
a conventional function of an expression vector, for example, a promoter, ribosome binding
element, terminator, enhancer, selection marker, and origin of replication. The promoter can be a
constitutive, inducible, or repressible promoter. A number of expression vectors capable of
delivering nucleic acids to a cell are known in the art and can be used herein for production of a
CAR and/or an antibody or antigen-binding fragment thereof in the cell. Conventional cloning
techniques or artificial gene synthesis can be used to generate a recombinant expression vector
according to embodiments of the invention.

[00247] In another general aspect, the invention relates to a host cell comprising a vector of the
invention and/or an isolated nucleic acid encoding a CAR and/or an antibody or antigen-binding
fragment thereof of the invention. Any host cell known to those skilled in the art in view of the
present disclosure can be used for recombinant expression of CARs and/or antibodies or antigen-
binding fragments thereof of the invention. Suitable host cells include prokaryotes, yeast,
mammalian cells, or bacterial cells. In some embodiments, the host cells are E. coli TG1 or BL21
cells (for expression of, e.g., a CAR, a scFv, or sdAb), CHO-DG44 or CHO-K1 cells or HEK293
cells (for expression of, e.g., a full-length IgG antibody). According to particular embodiments,
the recombinant expression vector is transformed into host cells by conventional methods such as
chemical transfection, heat shock, or electroporation, where it is stably integrated into the host
cell genome such that the recombinant nucleic acid is effectively expressed.

[00248] Pharmaceutical Compositions

[00249] In another general aspect, the invention relates to a pharmaceutical composition

comprising an isolated polynucleotide of the invention, an isolated polypeptide of the invention, a
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host cell of the invention, an engineered immune cell of the invention, and/or an antibody or
antigen binding fragment thereof of the invention and a pharmaceutically acceptable carrier. The
term “pharmaceutical composition™ as used herein means a product comprising an isolated
polynucleotide of the invention, an isolated polypeptide of the invention, a host cell of the
invention, and/or an engineered immune cell of the invention together with a pharmaceutically
acceptable carrier. Polynucleotides, polypeptides, host cells, engineered immune cells, and/or
antibodies or antigen binding fragments of the invention and compositions comprising them are
also useful in the manufacture of a medicament for therapeutic applications mentioned herein.
[00250] As used herein, the term “carrier” refers to any excipient, diluent, filler, salt, buffer,
stabilizer, solubilizer, oil, lipid, lipid containing vesicle, microsphere, liposomal encapsulation, or
other material well known in the art for use in pharmaceutical formulations. It will be understood
that the characteristics of the carrier, excipient or diluent will depend on the route of
administration for a particular application. As used herein, the term “pharmaceutically acceptable
carrier” refers to a non-toxic material that does not interfere with the effectiveness of a
composition according to the invention or the biological activity of a composition according to
the invention. According to particular embodiments, in view of the present disclosure, any
pharmaceutically acceptable carrier suitable for use in a polynucleotide, polypeptide, host cell,
engineered immune cell, and/or antibody pharmaceutical composition can be used in the
invention.

[00251] The formulation of pharmaceutically active ingredients with pharmaceutically
acceptable carriers is known in the art, e.g., Remington: The Science and Practice of Pharmacy
(e.g. 21st edition (2005), and any later editions). Non-limiting examples of additional ingredients
include: buffers, diluents, solvents, tonicity regulating agents, preservatives, stabilizers, and
chelating agents. One or more pharmaceutically acceptable carrier may be used in formulating the
pharmaceutical compositions of the invention.

[00252] Methods of use

[00253] In another general aspect, the invention relates to a method of treating a cancer in a
subject in need thereof. The methods comprise administering to the subject in need thereof a
therapeutically effective amount of an isolated polynucleotide, an isolated polypeptide, a host cell,
an engineered immune cell, an antibody or antigen binding fragment thereof, and/or a
pharmaceutical composition of the invention. The cancer, can, for example, be selected from an
ovarian cancer, a primary peritoneal carcinoma, a pancreatic ductal adenocarcinoma (PDA), a
malignant pleural mesothelioma (MPM), a lung adenocarcinoma, a triple negative breast cancer,

an endometrial cancer, a bilary cancer, a gastric cancer, or a pediatric acute myeloid leukemia.
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[00254] According to embodiments of the invention, the pharmaceutical composition comprises
a therapeutically effective amount of an isolated polynucleotide, an isolated polypeptide, a host
cell, an engineered immune cell, and/or an antibody or antigen binding fragment. As used herein,
the term “therapeutically effective amount™ refers to an amount of an active ingredient or
component that clicits the desired biological or medicinal response in a subject. A therapeutically
effective amount can be determined empirically and in a routine manner, in relation to the stated
purpose.

[00255] As used herein with reference to an isolated polynucleotide, an isolated polypeptide, a
host cell, an engineered immune cell, an antibody or antigen binding fragment, and/or a
pharmaceutical composition of the invention a therapeutically effective amount means an amount
of the isolated polynucleotide, the isolated polypeptide, the host cell, the engineered immune cell,
the antibody or antigen binding fragment, and/or the pharmaceutical composition that modulates
an immune response in a subject in need thereof.

[00256] According to particular embodiments, a therapeutically effective amount refers to the
amount of therapy which is sufficient to achieve one, two, three, four, or more of the following
effects: (i) reduce or ameliorate the severity of the disease, disorder or condition to be treated or a
symptom associated therewith; (i1) reduce the duration of the disease, disorder or condition to be
treated, or a symptom associated therewith; (ii1) prevent the progression of the disease, disorder
or condition to be treated, or a symptom associated therewith; (1v) cause regression of the disease,
disorder or condition to be treated, or a symptom associated therewith; (v) prevent the
development or onset of the disease, disorder or condition to be treated, or a symptom associated
therewith; (vi) prevent the recurrence of the disease, disorder or condition to be treated, or a
symptom associated therewith; (vi1) reduce hospitalization of a subject having the disease,
disorder or condition to be treated, or a symptom associated therewith; (viii) reduce
hospitalization length of a subject having the disease, disorder or condition to be treated, or a
symptom associated therewith; (ix) increase the survival of a subject with the disease, disorder or
condition to be treated, or a symptom associated therewith; (xi) inhibit or reduce the disease,
disorder or condition to be treated, or a symptom associated therewith in a subject; and/or (xi1)
enhance or improve the prophylactic or therapeutic effect(s) of another therapy.

[00257] The therapeutically effective amount or dosage can vary according to various factors,
such as the disease, disorder or condition to be treated, the means of administration, the target site,
the physiological state of the subject (including, e.g., age, body weight, health), whether the

subject is a human or an animal, other medications administered, and whether the treatment is
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prophylactic or therapeutic. Treatment dosages are optimally titrated to optimize safety and
efficacy.

[00258] According to particular embodiments, the compositions described herein are
formulated to be suitable for the intended route of administration to a subject. For example, the
compositions described herein can be formulated to be suitable for intravenous, subcutaneous, or
intramuscular administration.

[00259] The cells of the invention can be administered in any convenient manner known to
those skilled in the art. For example, the cells of the invention can be administered to the subject
by aerosol inhalation, injection, ingestion, transfusion, implantation, and/or transplantation. The
compositions comprising the cells of the invention can be administered transarterially,
subcutancously, intradermaly, intratumorally, intranodally, intramedullary, intramuscularly,
inrapleurally, by intravenous (i.v.) injection, or intraperitoneally. In certain embodiments, the
cells of the invention can be administered with or without lymphodepletion of the subject.
[00260] The pharmaceutical compositions comprising cells of the invention expressing CARs
of the invention can be provided in sterile liquid preparations, typically isotonic aqueous
solutions with cell suspensions, or optionally as emulsions, dispersions, or the like, which are
typically buffered to a selected pH. The compositions can comprise carriers, for example, water,
saline, phosphate buffered saline, and the like, suitable for the integrity and viability of the cells,
and for administration of a cell composition.

[00261] Sterile injectable solutions can be prepared by incorporating cells of the invention in a
suitable amount of the appropriate solvent with various other ingredients, as desired. Such
compositions can include a pharmaceutically acceptable carrier, diluent, or excipient such as
sterile water, physiological saline, glucose, dextrose, or the like, that are suitable for use with a
cell composition and for administration to a subject, such as a human. Suitable buffers for
providing a cell composition are well known in the art. Any vehicle, diluent, or additive used is
compatible with preserving the integrity and viability of the cells of the invention.

[00262] The cells of the invention can be administered in any physiologically acceptable
vehicle. A cell population comprising cells of the invention can comprise a purified population of
cells. Those skilled in the art can readily determine the cells in a cell population using various
well known methods. The ranges in purity in cell populations comprising genetically modified
cells of the invention can be from about 50% to about 55%, from about 55% to about 60%, from
about 60% to about 65%, from about 65% to about 70%, from about 70% to about 75%, from
about 75% to about 80%, from about 80% to about 85%, from about 85% to about 90%, from
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about 90% to about 95%, or from about 95% to about 100%. Dosages can be readily adjusted by
those skilled in the art, for example, a decrease in purity could require an increase in dosage.
[00263] The cells of the invention are generally administered as a dose based on cells per
kilogram (cells/kg) of body weight of the subject to which the cells are administered. Generally,
the cell doses are in the range of about 10* to about 10%° cells/kg of body weight, for example,
about 10° to about 10°, about 10° to about 10%, about 10° to about 107, or about 10° to about 10°,
depending on the mode and location of administration. In general, in the case of systemic
administration, a higher dose is used than in regional administration, where the immune cells of
the invention are administered in the region of a tumor and/or cancer. Additionally, the dose can
be adjusted to account for whether a single dose is being administered or whether multiple doses
are being administered. The precise determination of what would be considered an effective dose
can be based on factors individual to each subject.

[00264] As used herein, the terms “treat,” “treating,” and “treatment” are all intended to refer to
an amelioration or reversal of at least one measurable physical parameter related to a cancer,
which is not necessarily discernible in the subject, but can be discernible in the subject. The

EEN3

terms “treat,” “treating,” and “treatment,” can also refer to causing regression, preventing the
progression, or at least slowing down the progression of the disease, disorder, or condition. In a
particular embodiment, “treat,” “treating,” and “treatment” refer to an alleviation, prevention of
the development or onset, or reduction in the duration of one or more symptoms associated with
the disease, disorder, or condition, such as a tumor or more preferably a cancer. In a particular

9 ¢

embodiment, “treat,” “treating,” and “treatment” refer to prevention of the recurrence of the
disease, disorder, or condition. In a particular embodiment, “treat,” “treating,” and “treatment”
refer to an increase in the survival of a subject having the disease, disorder, or condition. In a
particular embodiment, “treat,” “treating,” and “treatment” refer to elimination of the discase,

disorder, or condition in the subject.

EMBODIMENTS
[00265] This invention provides the following non-limiting embodiments.
[00266] Embodiment 1 an isolated polynucleotide comprising a nucleotide sequence encoding a
chimeric antigen receptor (CAR), wherein the CAR comprises:
(a) an extracellular domain comprising a first polypeptide that binds specifically to a
follicle-stimulating hormone receptor (FSHR), and an antigen binding fragment that binds
specifically to a tumor antigen;

(b) a transmembrane domain; and
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(c) an intracellular signaling domain,
wherein the CAR optionally further comprises a signal peptide at its amino terminus and a hinge
region connecting the extracellular domain and the transmembrane domain.
[00267] Embodiment la is the isolated polynucleotide of embodiment 1, wherein the first
polypeptide is an antigen binding fragment that binds specifically to the FSHR, preferably a
human FSHR.
[00268] Embodiment 1b is the isolated polynucleotide of embodiment 1a, wherein the first
polypeptide that binds specifically to the FSHR comprises a Fab, a Fab’, a F(ab’),, an Fv, a
single-chain variable fragment (scFv), a minibody, a diabody, a single-domain antibody (sdAb), a
light chain variable domain (VL), a heavy chain only antibody, or a variable domain (VyH) of a
camelid antibody.
[00269] Embodiment 2 is the isolated polynucleotide of embodiment 1, wherein the first
polypeptide comprises an amino acid sequence selected from the group consisting of SEQ ID
NOs:319-331.
[00270] Embodiment 3 is the isolated polynucleotide of any one of embodiments 1 to 2,
wherein the first polypeptide is connected to the amino terminus of the antigen binding fragment
via a linker.
[00271] Embodiment 3a is the isolated polynucleotide of embodiment 1 or 2, wherein the first
polypeptide 1s connected to the carboxy terminus of the antigen binding fragment via a linker.
[00272] Embodiment 4 is the isolated polynucleotide of any one of embodiments 1 to 3a,
wherein the tumor antigen is selected from the group consisting of mesothelin, folate receptor o,
mucin 16 (MUC16), prostate-specific membrane antigen (PSMA), human epidermal growth
factor receptor 2 (HER2), epidermal growth factor receptor (EGFR), and vascular endothelial
growth factor receptor (VEGFR).
[00273] Embodiment 5 is the isolated polynucleotide of embodiment 4, wherein the tumor
antigen is mesothelin, preferably human mesothelin.
[00274] Embodiment 5a is the isolated polynucleotide of embodiment 4, wherein the tumor
antigen is MUC16, preferably human MUCI16.
[00275] Embodiment 5b is the isolated polynucleotide of embodiment 4, wherein the tumor
antigen i1s PSMA, preferably human PSMA.
[00276] Embodiment 5c is the isolated polynucleotide of embodiment 4, wherein the tumor
antigen 1s HER2, preferably human HER2.
[00277] Embodiment 5d is the isolated polynucleotide of embodiment 4, wherein the tumor
antigen is EGFR, preferably human EGFR.
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[00278] Embodiment 5S¢ is the isolated polynucleotide of embodiment 4, wherein the tumor
antigen is VEGFR, preferably human VEGFR.
[00279] Embodiment 6 is the isolated polynucleotide of any one of embodiments 5 to Se,
wherein the antigen binding fragment is a Fab, a Fab’, a F(ab”),, an Fv, a single-chain variable
fragment (scFv), a minibody, a diabody, a single-domain antibody (sdAb), a light chain variable
domain (VL), a heavy chain only antibody, or a variable domain (ViH) of a camelid antibody.
[00280] Embodiment 6a is the isolated polynucleotide of embodiment 6, wherein the antigen
binding fragment is a Fab.
[00281] Embodiment 6b is the isolated polynucleotide of embodiment 6, wherein the antigen
binding fragment is a Fab’.
[00282] Embodiment 6c¢ is the isolated polynucleotide of embodiment 6, wherein the antigen
binding fragment is a F(ab’),.
[00283] Embodiment 6d is the isolated polynucleotide of embodiment 6, wherein the antigen
binding fragment is a Fv.
[00284] Embodiment 6e is the isolated polynucleotide of embodiment 6, wherein the antigen
binding fragment is a scFv.
[00285] Embodiment 6f is the isolated polynucleotide of embodiment 6, wherein the antigen
binding fragment is a minibody.
[00286] Embodiment 6g is the isolated polynucleotide of embodiment 6, wherein the antigen
binding fragment is a diabody.
[00287] Embodiment 6h is the isolated polynucleotide of embodiment 6, wherein the antigen
binding fragment is a sdAb.
[00288] Embodiment 61 is the isolated polynucleotide of embodiment 6, wherein the antigen
binding fragment is a VL.
[00289] Embodiment 6j is the isolated polynucleotide of embodiment 6, wherein the antigen
binding fragment is a heavy chain only antibody.
[00290] Embodiment 6k is the isolated polynucleotide of embodiment 6, wherein the antigen
binding fragment is a VyH of a camelid antibody.
[00291] Embodiment 7 is the isolated polynucleotide of any one of embodiments 6 to 6k,
wherein the antigen binding fragment comprises:

1. asingle domain antibody (sdAb) comprising a complementarity determining region 1

(CDR1), CDR2 and CDR3 having the polypeptide sequences of:
a. SEQ ID NOs:34, 102, and 170, respectively;
b. SEQ ID NOs:54, 122, and 190, respectively;
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SEQ ID NOs:55, 123, and 191, respectively;
SEQ ID NOs:61, 129, and 197, respectively;
SEQ ID NOs:31, 99, and 167, respectively;

SEQ ID NOs:32, 100, and 168, respectively;
SEQ ID NOs:33, 101, and 169, respectively;
SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 1735, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 185, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;

66

PCT/CN2019/103215



10

15

20

25

30

WO 2020/043152

kk. SEQ ID NOs:67, 135, and 203, respectively; or

11.

SEQ ID NOs:68, 136, and 204, respectively; or
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ii.  asingle chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide

sequences of’

ISR

e o

e o™ oo

-

n.

0.

SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;
SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;
SEQ ID NOs:23,91, 159, 24, 92, and 160, respectively;
SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;
SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;
SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;
SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;
SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;
SEQ ID NOs:9, 77, 145, 10, 78, and 146, respectively;
SEQID NOs:11, 79, 147, 12, 80, and 148, respectively;
SEQ ID NOs:13, 81, 149, 14, 82, and 150, respectively;
SEQ ID NOs:15, 83, 151, 16, 84, and 152, respectively;
SEQ ID NOs:17, 85, 153, 18, 86, and 154, respectively;

SEQ ID NOs:21, 89, 157,22, 90, and 158, respectively, or

a variant thereof comprising up to about 3 (such as about any of 1, 2, or 3) amino acid

substitutions in the CDR regions.

[00292] Embodiment 7a is the isolated polynucleotide of any one of embodiments 6 to 6k,

wherein the antigen binding fragment comprises:

1. asingle domain antibody (sdAb) comprising a complementarity determining region 1

(CDR1), CDR2 and CDR3 having the polypeptide sequences of:

¢ o

&

=

SEQ ID NOs:34, 102, and 170, respectively;
SEQ ID NOs:54, 122, and 190, respectively;
SEQ ID NOs:55, 123, and 191, respectively;
SEQ ID NOs:61, 129, and 197, respectively;
SEQ ID NOs:31, 99, and 167, respectively;

SEQ ID NOs:32, 100, and 168, respectively;
SEQ ID NOs:33, 101, and 169, respectively;
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SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 1735, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 1835, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;

SEQ ID NOs:67, 135, and 203, respectively; or
SEQ ID NOs:68, 136, and 204, respectively; or

PCT/CN2019/103215

ii. a single chain variable fragment (scFv) comprising a heavy chain complementarity

determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity determining
region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide sequences of:
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[00293]

a. SEQID NOs:1, 69, 137,2, 70, and 138, respectively;
b. SEQID NOs:19, 87, 155, 20, 88, and 156, respectively;
c. SEQID NOs:23,91, 159, 24, 92, and 160, respectively;
d. SEQID NOs:25,93, 161, 26, 94, and 162, respectively;
e. SEQID NOs:27,95, 163, 28, 96, and 164, respectively;
f. SEQID NOs:29, 97, 165, 30, 98, and 166, respectively;
g. SEQID NOs:3, 71, 139, 4, 72, and 140, respectively;
h. SEQID NOs:3, 73, 141, 6, 74, and 142, respectively;

-

SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;

J. SEQID NOs:9, 77, 145, 10, 78, and 146, respectively;

k. SEQID NOs:11, 79, 147,12, 80, and 148, respectively;

1. SEQID NOs:13, 81, 149, 14, 82, and 150, respectively;
m. SEQID NOs:15, 83, 151, 16, 84, and 152, respectively;

n. SEQID NOs:17, 85, 153, 18, 86, and 154, respectively; or
o. SEQID NOs:21, 89, 157,22, 90, and 158, respectively.

Embodiment 8 is the isolated polynucleotide of embodiment 7 or 7a, wherein the

antigen binding fragment comprises:

1

ii.

[00294]

the single domain antibody comprising an amino acid sequence at least 95% identical
to an amino acid sequence selected from the group consisting of SEQ ID NOs:221-
258 and SEQ ID NOs: 420-428, or a variant thereof, preferably the variant comprises
one, two, three or more amino acid substitutions, deletions and/or insertions; or

the single chain variable fragment comprising an amino acid sequence at least 95%
identical to an amino acid sequence selected from the group consisting of SEQ ID
NOs:205-220, or a variant thereof, preferably the variant comprises one, two, three or
more amino acid substitutions, deletions and/or insertions.

Embodiment 8a is the isolated polynucleotide of embodiment 7 or 7a, wherein the

antigen binding fragment comprises:

i

it

the single domain antibody comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs:221-258 and SEQ ID NOs: 420-428, or a variant
thereof comprising one, two, three or more amino acid substitutions, deletions and/or
insertions; or

the single chain variable fragment comprising an amino acid sequence selected from

the group consisting of SEQ ID NOs:205-220, or a variant thereof, preferably the
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variant comprises one, two, three or more amino acid substitutions, deletions and/or
insertions.
[00295] Embodiment 8b is the isolated polynucleotide of embodiment 7 or 7a, wherein the
antigen binding fragment comprises:
i.  the single domain antibody comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs:221-258 and SEQ ID NOs: 420-428; or
ii.  the single chain variable fragment comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs:205-220.
[00296] Embodiment 9 is the isolated polynucleotide of any one of embodiments 1 to 8b,
wherein the extracellular domain comprises an amino acid sequence selected from the group
consisting of SEQ ID NOs:348-357.
[00297] Embodiment 10 is an isolated polynucleotide comprising a nucleotide sequence
encoding a chimeric antigen receptor (CAR), wherein the CAR comprises:
(a) an extracellular domain comprising an antigen binding fragment that binds
specifically to mesothelin, preferably human mesothelin;
(b) a transmembrane domain; and
(c) an intracellular signaling domain,
wherein the CAR optionally further comprises a signal peptide at the amino terminus and a hinge
region connecting the extracellular domain and the transmembrane domain, and wherein the
antigen binding fragment comprises:
1. asingle domain antibody (sdAb) comprising a complementarity determining region 1
(CDR1), CDR2 and CDR3 having the polypeptide sequences of:
SEQ ID NOs:34, 102, and 170, respectively;
SEQ ID NOs:54, 122, and 190, respectively;
SEQ ID NOs:53, 123, and 191, respectively;
SEQ ID NOs:61, 129, and 197, respectively;
SEQ ID NOs:31, 99, and 167, respectively;
SEQ ID NOs:32, 100, and 168, respectively;
SEQ ID NOs:33, 101, and 169, respectively;
SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
J- SEQID NOs:37, 105, and 173, respectively;
k. SEQID NOs:38, 106, and 174, respectively;
1. SEQID NOs:39, 107, and 175, respectively;
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SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 185, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;

SEQ ID NOs:67, 135, and 203, respectively; or
SEQ ID NOs:68, 136, and 204, respectively; or

PCT/CN2019/103215

a single chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide

sequences of:

a.

C.

SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;

b. SEQID NOs:19, 87, 155, 20, 88, and 156, respectively;
SEQ ID NOs:23, 91, 159, 24, 92, and 160, respectively;
d. SEQID NOs:25, 93, 161, 26, 94, and 162, respectively;
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SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively:
SEQ ID NOs:29, 97, 163, 30, 98, and 166, respectively;
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;
SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;
SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;

J. SEQID NOs:9, 77, 145, 10, 78, and 146, respectively;
k. SEQID NOs:11, 79, 147,12, 80, and 148, respectively;
1. SEQID NOs:13, 81, 149, 14, 82, and 150, respectively;
m. SEQID NOs:15, 83, 151, 16, 84, and 152, respectively,
n. SEQID NOs:17, 85, 153, 18, 86, and 154, respectively;
o. SEQID NOs:21, 89, 157,22, 90, and 158, respectively, or

= oo

-

a variant thereof comprising up to about 3 (such as about any of 1, 2, or 3) amino acid
substitutions in the CDR regions.
[00298] Embodiment 10a is an 1solated polynucleotide comprising a nucleotide sequence
encoding a chimeric antigen receptor (CAR), wherein the CAR comprises:

(a) an extracellular domain comprising an antigen binding fragment that binds
specifically to mesothelin, preferably human mesothelin;

(b) a transmembrane domain; and

(¢) an intracellular signaling domain,
wherein the CAR optionally further comprises a signal peptide at the amino terminus and a hinge
region connecting the extracellular domain and the transmembrane domain, and wherein the
antigen binding fragment comprises:

1. asingle domain antibody (sdAb) comprising a complementarity determining region 1
(CDR1), CDR2 and CDR3 having the polypeptide sequences of:

SEQ ID NOs:34, 102, and 170, respectively;
SEQ ID NOs:54, 122, and 190, respectively;
SEQ ID NOs:55, 123, and 191, respectively;
SEQ ID NOs:61, 129, and 197, respectively;
SEQ ID NOs:31, 99, and 167, respectively;
SEQ ID NOs:32, 100, and 168, respectively;
SEQ ID NOs:33, 101, and 169, respectively;
SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
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SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 173, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 1835, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;

SEQ ID NOs:67, 135, and 203, respectively; or
SEQ ID NOs:68, 136, and 204, respectively; or

PCT/CN2019/103215

a single chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide

sequences of:

a.

SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;
b. SEQID NOs:19, 87, 155, 20, 88, and 156, respectively,
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[00299]

SEQ ID NOs:23, 91, 159, 24, 92, and 160, respectively:
SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;
SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;
SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;
SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;
SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;
SEQ ID NOs:9, 77, 145, 10, 78, and 146, respectively;
k. SEQID NOs:11, 79, 147, 12, 80, and 148, respectively,
1. SEQID NOs:13, 81, 149, 14, 82, and 150, respectively;
m. SEQID NOs:15, 83, 151, 16, 84, and 152, respectively;
n. SEQID NOs:17, 85, 153, 18, 86, and 154, respectively; or
o. SEQID NOs:21, 89, 157,22, 90, and 158, respectively.

e o

e oo

-

—

Embodiment 11 is the isolated polynucleotide of embodiment 10 or 10a, wherein the

antigen binding fragment is

i

il

[00300]

the single domain antibody comprising an amino acid sequence at least 95% identical
to an amino acid sequence selected from the group consisting of SEQ ID NOs:221-
258 and SEQ ID NOs: 420-428, or a variant thereof, preferably the variant comprises
one, two, three or more amino acid substitutions, deletions and/or insertions, or

the single chain variable fragment comprising an amino acid sequence at least 95%
identical to an amino acid sequence selected from the group consisting of SEQ ID
NOs:205-220 or a variant thereof, preferably the variant comprises one, two, three or
more amino acid substitutions, deletions and/or insertions.

Embodiment 11a is the isolated polynucleotide of embodiment 10 or 10a, wherein the

antigen binding fragment comprises:

1

1l.

the single domain antibody comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs:221-258 and SEQ ID NOs: 420-428, or a variant
thereof comprising one, two, three or more amino acid substitutions, deletions and/or
insertions; or

the single chain variable fragment comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs:205-220, or a variant thereof, preferably the
variant comprises one, two, three or more amino acid substitutions, deletions and/or

insertions.
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[00301] Embodiment 11b is the isolated polynucleotide of embodiment 10 or 10a, wherein the
antigen binding fragment comprises:
i.  the single domain antibody comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs:221-258 and SEQ ID NOs: 420-428; or
ii.  the single chain variable fragment comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs:205-220.

[00302] Embodiment 12 is the isolated polynucleotide of any one of embodiments 10 to 11b,
wherein the polynucleotide further comprises a second nucleotide sequence encoding a second
chimeric antigen receptor (CAR), wherein the second CAR comprises:

(a) an extracellular domain comprising a polypeptide that binds specifically to a follicle-
stimulating hormone receptor (FSHR);

(b) a transmembrane domain; and

(c) an intracellular signaling domain,
wherein the second CAR optionally further comprises a signal peptide at the amino terminus and
a hinge region connecting the extracellular domain and the transmembrane domain.
[00303] Embodiment 12a is the isolated polynucleotide of embodiment 12, wherein the
nucleotide sequence encoding the CAR is connected to the second nucleotide sequence via a 2A
peptide coding sequence.
[00304] Embodiment 12b is the isolated polynucleotide of embodiment 12 or 12a, wherein the
3’-end of the nucleotide sequence encoding the CAR is connected to the 5°-end of the second
nucleotide sequence.
[00305] Embodiment 12c¢ is the isolated polynucleotide of embodiment 12 or 12a, wherein the
3’-end of the second nucleotide sequence is connected to the 57-end of the nucleotide sequence
encoding the CAR.
[00306] Embodiment 12d is the isolated polynucleotide of any one of embodiment 12 to 12¢,
wherein the polypeptide that binds specifically to an FSHR is an antigen binding fragment that
binds specifically to the FSHR, preferably a human FSHR.
[00307] Embodiment 12¢ is the isolated polynucleotide of embodiment 12d, wherein the
antigen binding fragment that binds specifically to the FSHR is a Fab, a Fab’, a F(ab’),, an Fv, a
single-chain variable fragment (scFv), a minibody, a diabody, a single-domain antibody (sdAb), a
light chain variable domain (VL), a heavy chain only antibody, or a variable domain (VyH) of a

camelid antibody.
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[00308] Embodiment 13 is the isolated polynucleotide of any one of embodiments 12 to 12d,
wherein the polypeptide that binds specifically to FSHR comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:319-331.

[00309] Embodiment 14 is the isolated polynucleotide of any one of embodiments 1-13,
wherein the CAR comprises a signal peptide having an amino acid sequence that is at least 90%
identical to SEQ ID NO:340.

[00310] Embodiment 14a is the isolated polynucleotide of any one of embodiments 12-14,
wherein the second CAR comprises a signal peptide having an amino acid sequence that is at
least 90% identical to SEQ ID NO:340.

[00311] Embodiment 14b is the isolated polynucleotide of embodiment 14 or 14a, wherein the
CAR and the second CAR comprise the same signal sequence.

[00312] Embodiment 14c is the isolated polynucleotide of embodiment 14 or 14a, wherein the
CAR and the second CAR comprise different signal sequences.

[00313] Embodiment 15 is the isolated polynucleotide of any one of embodiments 1-14c¢,
wherein the CAR comprises a hinge region having an amino acid sequence that is at least 90%
identical to SEQ ID NO:341.

[00314] Embodiment 15a is the isolated polynucleotide of any one of embodiments 12-15,
wherein the second CAR comprises a hinge region having an amino acid sequence that is at least
90% identical to SEQ ID NO:341.

[00315] Embodiment 15b is the isolated polynucleotide of embodiment 15 or 15a, wherein the
CAR and the second CAR comprise the same hinge region.

[00316] Embodiment 15¢ is the isolated polynucleotide of embodiment 15 or 15a, wherein the
CAR and the second CAR comprise different hinge region.

[00317] Embodiment 16 is the isolated polynucleotide of any one of embodiments 1-15¢,
wherein the CAR comprises a transmembrane domain selected from the group consisting of a
CD8o transmembrane domain, a CD28 transmembrane domain, a CD4 transmembrane domain, a
CD3(C transmembrane domain, a CD2 transmembrane domain, a 4-1BB transmembrane domain,
an OX40 transmembrane domain, an ICOS transmembrane domain, a CTLA-4 transmembrane
domain, a PD-1 transmembrane domain, a LAG-3 transmembrane domain, a 2B4 transmembrane
domain, a BTLA transmembrane domain, and a GMCSFR transmembrane domain.

[00318] Embodiment 16a is the isolated polynucleotide of any one of embodiments 12-16,
wherein the second CAR comprises a transmembrane domain selected from the group consisting
of a CD8a transmembrane domain, a CD28 transmembrane domain, a CD4 transmembrane

domain, a CD3( transmembrane domain, a CD2 transmembrane domain, a 4-1BB transmembrane
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domain, an OX40 transmembrane domain, an ICOS transmembrane domain, a CTLA-4
transmembrane domain, a PD-1 transmembrane domain, a LAG-3 transmembrane domain, a 2B4
transmembrane domain, a BTLA transmembrane domain, and a GMCSFR transmembrane
domain.

[00319] Embodiment 16b is the isolated polynucleotide of embodiment 16 or 16a, wherein the
CAR and the second CAR comprise the same transmembrane domain.

[00320] Embodiment 16c¢ is the isolated polynucleotide of embodiment 16 or 16a, wherein the
CAR and the second CAR comprise different transmembrane domain.

[00321] Embodiment 17 is the isolated polynucleotide of any one of embodiments 1-16¢,
wherein the CAR comprises an intracellular signaling domain selected from the group consisting
of a signaling domain of CD3{, FcRy, FcRp, CD3y, CD36, CD3¢, CD5, CD22, CD79«, CD798,
and CD66d.

[00322] Embodiment 17a is the isolated polynucleotide of any one of embodiments 12-17,
wherein the second CAR comprises an intracellular signaling domain selected from the group
consisting of a signaling domain of CD3{, FcRy, FcRp, CD3y, CD34, CD3¢, CD35, CD22, CD79«,
CD79, and CD666.

[00323] Embodiment 17b is the isolated polynucleotide of embodiment 17 or 17a, wherein the
CAR and the second CAR comprise the same intracellular signaling domain.

[00324] Embodiment 17c¢ is the isolated polynucleotide of embodiment 17 or 17a, wherein the
CAR and the second CAR comprise different intracellular signaling domain.

[00325] Embodiment 18 is the isolated polynucleotide of embodiment 17, wherein the CAR
comprises a co-stimulatory domain selected from the group consisting of a co-stimulatory domain
of one or more of CD28, 4-1BB (CD137), CD27, 0X40, CD27, CD40, PD-1, ICOS, lymphocyte
function-associated antigen-1 (LFA-1), CD2, CD7, LIGHT, NKG2C, B7-H3, TNFRSF9,
TNFRSF4, TNFRSF8, CD40LG, ITGB2, KLRC2, TNFRSF18, TNFRSF14, HAVCRI1, LGALS9,
CD83, and a ligand that specifically binds with CD83.

[00326] Embodiment 18a is the isolated polynucleotide of any one of embodiments 12-17,
wherein the second CAR comprises a co-stimulatory domain selected from the group consisting
of a co-stimulatory domain of one or more of CD28, 4-1BB (CD137), CD27, 0X40, CD27,
CD40, PD-1, ICOS, lymphocyte function-associated antigen-1 (LFA-1), CD2, CD7, LIGHT,
NKG2C, B7-H3, TNFRSF9, TNFRSF4, TNFRSF8, CD40LG, ITGB2, KLRC2, TNFRSF18,
TNFRSF14, HAVCRI1, LGALS9, CD83, and a ligand that specifically binds with CD83.

[00327] Embodiment 18b is the isolated polynucleotide of embodiment 18 or 18a, wherein the

CAR and the second CAR comprise the same co-stimulatory domain.
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[00328] Embodiment 18c is the isolated polynucleotide of embodiment 18 or 18a, wherein the
CAR and the second CAR comprise different co-stimulatory domain.

[00329] Embodiment 19 is the isolated polynucleotide of embodiment 1, wherein the CAR
comprises an amino acid sequence selected from the group consisting of SEQ ID NOs:370-379
and SEQ ID NOs: 448-450.

[00330] Embodiment 20 is the isolated polynucleotide of embodiment 10, wherein the CAR
comprises an amino acid sequence selected from the group consisting of SEQ ID NOs:358-367
and SEQ ID NOs: 445-447.

[00331] Embodiment 20 is the isolated polynucleotide of embodiment 10, encoding a protein
having an amino acid sequence selected from the group consisting of SEQ ID NOs: 380-389 and
SEQ ID NOs:451-453.

[00332] Embodiment 21 is the isolated polynucleotide of any one of embodiments 1-20, further
comprising a third nucleotide sequence encoding a dominant negative form of an inhibitor of a
cell-mediated immune response of the immune cell.

[00333] Embodiment 22 is the isolated polynucleotide of embodiment 21, wherein the inhibitor
of a cell-mediated immune response of the immune cell is a transforming growth factor 3 (TGF-3)
receptor.

[00334] Embodiment 23 is the isolated polynucleotide of embodiment 22, wherein the
dominant negative form of the inhibitor comprises the amino acid sequence of SEQ ID NO:347.
[00335] Embodiment 24 is the isolated polynucleotide of any one of embodiments 21-23,
wherein the nucleotide sequence encoding the CAR is connected to the third nucleotide sequence
via a 2A peptide coding sequence.

[00336] Embodiment 24a is the isolated polynucleotide of embodiment 24, wherein the 3’-end
of the nucleotide sequence encoding the CAR is connected to the 5°-end of the third nucleotide
sequence.

[00337] Embodiment 24b is the isolated polynucleotide of embodiment 24, wherein the 3’-end
of the third nucleotide sequence is connected to the 5’-end of the nucleotide sequence encoding
the CAR.

[00338] Embodiment 24c is the isolated polynucleotide of embodiment 24, wherein the 3-end
of the second nucleotide sequence is connected to the 5°-end of the third nucleotide sequence.
[00339] Embodiment 24d is the isolated polynucleotide of embodiment 24, wherein the 3’-end

of the third nucleotide sequence is connected to the 5°-end of the second nucleotide sequence.
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[00340] Embodiment 25 is the isolated polynucleotide of any one of embodiments 24 to 24d,
wherein the CAR comprises an amino acid sequence selected from the group consisting of SEQ
ID NOs:390-419 and SEQ ID NOs: 460-468.

[00341] Embodiment 26 is a vector comprising the polynucleotide of any of embodiments 1-25
and 72-80.

[00342] Embodiment 27 is a host cell comprising the polynucleotide of any of claims 1-25 and
72-80 or the vector of embodiment 26.

[00343] Embodiment 28 is a method of treating a cancer in a subject in need thereof,
comprising administering to the subject a therapeutically effective amount of the host cell of
embodiment 27.

[00344] Embodiment 29 is an engineered immune cell expressing the CAR encoded by the
polynucleotide of any of embodiments 1-25 or a modified TCR comprising the fusion protein
encoded by the polypeptide of any of embodiments 72-80.

[00345] Embodiment 30 is the engineered immune cell of embodiment 29, wherein the
engincered immune cell is selected from the group consisting of a cytotoxic T cell, a helper T cell,
anatural killer cell, a yoT cell, and a NKT cell.

[00346] Embodiment 31 is a pharmaceutical composition, comprising the engineered immune
cell of embodiment 29 or 30 and a pharmaceutically acceptable carrier.

[00347] Embodiment 32 is a method of treating a cancer in a subject in need thereof,
comprising administering to the subject a therapeutically effective amount of the pharmaceutical
composition of embodiment 31.

[00348] Embodiment 32a is the method of embodiment 32, wherein the engineered immune
cell is autologous.

[00349] Embodiment 32b is the method of embodiment 32, wherein the engineered immune
cell is allogeneic.

[00350] Embodiment 32¢ is the method of embodiment 32, wherein the engineered immune
cell is syngeneic.

[00351] Embodiment 33 is the method of any one of embodiments 28, and 32-32¢, wherein the
cancer is selected from an ovarian cancer, a primary peritoneal carcinoma, a pancreatic ductal
adenocarcinoma (PDA), a malignant pleural mesothelioma (MPM), a lung adenocarcinoma, a
triple negative breast cancer, an endometrial cancer, a bilary cancer, a gastric cancer, or a

pediatric acute myeloid leukemia, preferably an ovarian cancer.
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[00352] Embodiment 34 is a method of engineering an immune cell, comprising introducing
into the immune cell the polynucleotide of any of embodiments 1-25 and 72-80 operably linked
to a promoter.

[00353] Embodiment 35 is a method of producing a pharmaceutical composition, comprising
combining the engineered immune cell of embodiment 29 or 30 with a pharmaceutically
acceptable carrier to obtain the pharmaceutical composition.

[00354] Embodiment 36 is a system for inducing the activity of an immune cell and/or a target
cell, the system comprising an enginecred cell comprising a chimeric antigen receptor (CAR),
wherein the CAR comprises:

(a) an extracellular domain comprising a first polypeptide that binds specifically to a
follicle-stimulating hormone receptor (FSHR), and an antigen binding fragment that binds
specifically to a tumor antigen;

(b) a transmembrane domain; and

(c) an intracellular signaling domain,
wherein the CAR optionally further comprises a signal peptide at its amino terminus and a hinge
region connecting the extracellular domain and the transmembrane domain.

[00355] Embodiment 37 is the system of embodiment 36, wherein the first polypeptide
comprises an amino acid sequence selected from the group consisting of SEQ ID NOs:319-331.
[00356] Embodiment 38 is the system of embodiment 36 or 37, wherein the first polypeptide is
connected to the amino terminus or carboxy terminus of the antigen binding fragment via a linker.
[00357] Embodiment 39 is the system of any one of embodiments 36 to 38, wherein the tumor
antigen is selected from the group consisting of mesothelin, folate receptor o, mucin 16 (MUC16),
prostate-specific membrane antigen (PSMA), human epidermal growth factor receptor 2 (HER2),
epidermal growth factor receptor (EGFR), and vascular endothelial growth factor receptor
(VEGFR).

[00358] Embodiment 40 is the system of any one of embodiments 36 to 39, wherein the tumor
antigen is mesothelin, preferably human mesothelin.

[00359] Embodiment 41 is the system of embodiment 40, wherein the antigen binding fragment
is a Fab, a Fab’, a F(ab’),, an Fv, a single-chain variable fragment (scFv), a minibody, a diabody,
a single-domain antibody (sdAb), a light chain variable domain (VL), or a variable domain (VyH)
of a camelid antibody.

[00360] Embodiment 42 is the system of embodiment 41, wherein the antigen binding fragment

comprises:
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a single domain antibody (sdAb) comprising a complementarity determining region 1

(CDR1), CDR2 and CDR3 having the polypeptide sequences of:
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SEQ ID NOs:34, 102, and 170, respectively;
SEQ ID NOs:54, 122, and 190, respectively;
SEQ ID NOs:55, 123, and 191, respectively;
SEQ ID NOs:61, 129, and 197, respectively;
SEQ ID NOs:31, 99, and 167, respectively;

SEQ ID NOs:32, 100, and 168, respectively;
SEQ ID NOs:33, 101, and 169, respectively;
SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 1735, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 185, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
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gg. SEQ ID NOs:63, 131, and 199, respectively;
hh. SEQ ID NOs:64, 132, and 200, respectively;
ii. SEQ ID NOs:65, 133, and 201, respectively;
1. SEQ ID NOs:66, 134, and 202, respectively;
kk. SEQ ID NOs:67, 135, and 203, respectively; or
1. SEQ ID NOs:68, 136, and 204, respectively; or
ii.  asingle chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide
sequences of:
SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;
SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;
SEQ ID NOs:23,91, 159, 24, 92, and 160, respectively;
SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;
SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;
SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;
SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;
SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;
SEQ ID NOs:9, 77, 145, 10, 78, and 146, respectively;
k. SEQID NOs:11, 79, 147, 12, 80, and 148, respectively;
1. SEQID NOs:13, 81, 149, 14, 82, and 150, respectively;
m. SEQID NOs:15, 83, 151, 16, 84, and 152, respectively;
n. SEQID NOs:17, 85,153, 18, 86, and 154, respectively;
o. SEQID NOs:21, 89, 157,22, 90, and 158, respectively; or
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a variant thereof comprising up to about 3 (such as about any of 1, 2, or 3) amino acid
substitutions in the CDR regions.
[00361] Embodiment 42a is the system of embodiment 41, wherein the antigen binding
fragment comprises:
1. asingle domain antibody (sdAb) comprising a complementarity determining region 1

(CDR1), CDR2 and CDR3 having the polypeptide sequences of:

a. SEQ ID NOs:34, 102, and 170, respectively;

b. SEQID NOs:54, 122, and 190, respectively;

c. SEQID NOs:55, 123, and 191, respectively;
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. SEQ ID NOs:64, 132, and 200, respectively;
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SEQ ID NOs:61, 129, and 197, respectively;
SEQ ID NOs:31, 99, and 167, respectively;

SEQ ID NOs:32, 100, and 168, respectively;
SEQ ID NOs:33, 101, and 169, respectively;
SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 1735, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 1835, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;

SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;

SEQ ID NOs:67, 135, and 203, respectively; or
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.. a single chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide sequences of:
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SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;
SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;
SEQ ID NOs:23, 91, 159, 24, 92, and 160, respectively;
SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;
SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;
SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;
SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;
SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;
SEQ ID NOs:9, 77, 145, 10, 78, and 146, respectively;
SEQ ID NOs:11, 79, 147, 12, 80, and 148, respectively;
SEQ ID NOs:13, 81, 149, 14, 82, and 150, respectively;
SEQ ID NOs:13, 83, 151, 16, 84, and 152, respectively;

SEQ ID NOs:17, 85, 153, 18, 86, and 154, respectively; or

SEQ ID NOs:21, 89, 157, 22, 90, and 158, respectively.

[00362] Embodiment 43 is the system of embodiment 42 or 42a, wherein the antigen binding

fragment comprises:

1.

1l.

the single domain antibody comprising an amino acid sequence at least 95%

identical to an amino acid sequence selected from the group consisting of SEQ
ID NOs:221-258 and SEQ ID NOs: 420-428, or a variant thereof, preferably the

variant comprises one, two, three or more amino acid substitutions, deletions

and/or insertions, or

the single chain variable fragment comprising an amino acid sequence at least

95% identical to an amino acid sequence selected from the group consisting of

SEQ ID NOs:205-220 or a variant thereof, preferably the variant comprises one,

two, three or more amino acid substitutions, deletions and/or insertions.

[00363] Embodiment 43a is the isolated polynucleotide of embodiment 42 or 42a, wherein the

antigen binding fragment comprises:

i

84

the single domain antibody comprising an amino acid sequence selected from the

group consisting of SEQ ID NOs:221-258 and SEQ ID NOs: 420-428, or a variant
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thereof comprising one, two, three or more amino acid substitutions, deletions and/or
insertions; or
ii.  the single chain variable fragment comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs:205-220, or a variant thereof, preferably the
variant comprises one, two, three or more amino acid substitutions, deletions and/or
insertions.
[00364] Embodiment 43b is the isolated polynucleotide of embodiment 42 or 42a, wherein the
antigen binding fragment comprises:
i.  the single domain antibody comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs:221-258 and SEQ ID NOs: 420-428; or
ii.  the single chain variable fragment comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs:205-220.
[00365] Embodiment 44 is the system of any one of embodiments 36 to 43b, wherein the
extracellular domain comprises an amino acid sequence selected from the group consisting of
SEQ ID NOs:348-357.
[00366] Embodiment 45 is a system for inducing activity of an immune cell and/or a target cell,
the system comprising an engineered cell comprising a chimeric antigen receptor (CAR), wherein
the CAR comprises:
(a) an extracellular domain comprising an antigen binding fragment that binds
specifically to mesothelin, preferably human mesothelin;
(b) a transmembrane domain; and
(c) an intracellular signaling domain,
wherein the CAR optionally further comprises a signal peptide at the amino terminus and a hinge
region connecting the extracellular domain and the transmembrane domain, and
wherein the antigen binding fragment comprises:
i.  asingle domain antibody (sdAb) comprising a complementarity determining region 1

(CDR1), CDR2 and CDR3 having the polypeptide sequences of:

a. SEQ ID NOs:34, 102, and 170, respectively;
b. SEQID NOs:54, 122, and 190, respectively;
c. SEQID NOs:55, 123, and 191, respectively;
d. SEQID NOs:61, 129, and 197, respectively;
SEQ ID NOs:31, 99, and 167, respectively;
f.  SEQID NOs:32, 100, and 168, respectively;

g. SEQID NOs:33, 101, and 169, respectively;
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SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 1735, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 1835, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;

SEQ ID NOs:67, 135, and 203, respectively; or
SEQ ID NOs:68, 136, and 204, respectively; or

PCT/CN2019/103215

a single chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
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determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide
sequences of:

SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;

SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;
SEQ ID NOs:23, 91, 159, 24, 92, and 160, respectively;
SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;
SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;
SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;

SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;

SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;

SEQ ID NOs:9, 77, 145, 10, 78, and 146, respectively;

k. SEQID NOs:11, 79, 147, 12, 80, and 148, respectively;

1. SEQID NOs:13, 81, 149, 14, 82, and 150, respectively;
m. SEQID NOs:15, 83, 151, 16, 84, and 152, respectively;

n. SEQID NOs:17, 85,153, 18, 86, and 154, respectively;

o. SEQID NOs:21, 89, 157,22, 90, and 158, respectively; or

ISR
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a variant thereof comprising up to about 3 (such as about any of 1, 2, or 3) amino acid
substitutions in the CDR regions.
[00367] Embodiment 45a is a system for inducing activity of an immune cell and/or a target
cell, the system comprising an enginecred cell comprising a chimeric antigen receptor (CAR),
wherein the CAR comprises:
(a) an extracellular domain comprising an antigen binding fragment that binds
specifically to mesothelin, preferably human mesothelin;
(b) a transmembrane domain; and
(c) an intracellular signaling domain,
wherein the CAR optionally further comprises a signal peptide at the amino terminus and a hinge
region connecting the extracellular domain and the transmembrane domain, and
wherein the antigen binding fragment comprises:
1. asingle domain antibody (sdAb) comprising a complementarity determining region 1
(CDR1), CDR2 and CDR3 having the polypeptide sequences of:
a. SEQID NOs:34, 102, and 170, respectively;
b. SEQID NOs:54, 122, and 190, respectively;
c. SEQID NOs:55, 123, and 191, respectively;
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SEQ ID NOs:61, 129, and 197, respectively;
SEQ ID NOs:31, 99, and 167, respectively;

SEQ ID NOs:32, 100, and 168, respectively;
SEQ ID NOs:33, 101, and 169, respectively;
SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 1735, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 1835, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;

SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;

SEQ ID NOs:67, 135, and 203, respectively; or
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ii. a single chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide sequences

of:
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SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;
SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;
SEQ ID NOs:23,91, 159, 24, 92, and 160, respectively;
SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;
SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;
SEQ ID NOs:29, 97, 163, 30, 98, and 166, respectively;
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;
SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;
SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;
SEQ ID NOs:9, 77, 145, 10, 78, and 146, respectively;
SEQ ID NOs:11, 79, 147, 12, 80, and 148, respectively;
SEQ ID NOs:13, 81, 149, 14, 82, and 150, respectively;
SEQ ID NOs: 15, 83, 151, 16, 84, and 152, respectively:

SEQ ID NOs:17, 85, 153, 18, 86, and 154, respectively; or

SEQ ID NOs:21, 89, 157, 22, 90, and 158, respectively.

[00368] Embodiment 46 is the system of embodiment 45 or 45a, wherein the antigen binding

fragment comprises:

1.

il

the single domain antibody comprising an amino acid sequence at least 95%

identical to an amino acid sequence selected from the group consisting of SEQ

ID NOs:221-258 and SEQ ID NOs: 420-428, or a variant thereof, preferably the

variant comprises one, two, three or more amino acid substitutions, deletions

and/or insertions, or

the single chain variable fragment comprising an amino acid sequence at least

95% identical to an amino acid sequence selected from the group consisting of

SEQ ID NOs:205-220 or a variant thereof, preferably the variant comprises one,

two, three or more amino acid substitutions, deletions and/or insertions.

[00369] Embodiment 46a is the system of embodiment 45 or 45a, wherein the antigen binding

fragment comprises:
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1. the single domain antibody comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs:221-258 and SEQ ID NOs: 420-428, or a variant
thereof comprising one, two, three or more amino acid substitutions, deletions and/or
insertions; or

ii.  the single chain variable fragment comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs:205-220, or a variant thereof, preferably the
variant comprises one, two, three or more amino acid substitutions, deletions and/or
insertions.

[00370] Embodiment 46b is the system of embodiment 45 or 45a, wherein the antigen binding
fragment comprises:

i.  the single domain antibody comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs:221-258 and SEQ ID NOs: 420-428; or

ii.  the single chain variable fragment comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs:205-220.

[00371] Embodiment 47 is the system of any one of embodiment 45 to 46b, wherein the CAR
further comprises a polypeptide that binds specifically to a follicle-stimulating hormone receptor
(FSHR).

[00372] Embodiment 48 is the system of embodiment 47, wherein the polypeptide that binds
specifically to FSHR comprises an amino acid sequence selected from the group consisting of
SEQ ID NOs:319-331.

[00373] Embodiment 49 is the system of any one of embodiments 36-47, wherein the CAR
comprises a signal peptide having an amino acid sequence that is at least 90% identical to SEQ
ID NO:340.

[00374] Embodiment 50 is the system of any one of embodiments 36-49, wherein the CAR
comprises a hinge region having an amino acid sequence that is at least 90% identical to SEQ ID
NO:341.

[00375] Embodiment 51 is the system of any one of embodiments 36-50, wherein the CAR
comprises a transmembrane domain selected from the group consisting of a CD8o
transmembrane domain, a CD28 transmembrane domain, a CD4 transmembrane domain, a CD3(
transmembrane domain, a CD2 transmembrane domain, a 4-1BB transmembrane domain, an
0X40 transmembrane domain, an ICOS transmembrane domain, a CTLA-4 transmembrane
domain, a PD-1 transmembrane domain, a LAG-3 transmembrane domain, a 2B4 transmembrane

domain, a BTLA transmembrane domain, and a GMCSFR transmembrane domain.
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[00376] Embodiment 52 is the system of any one of embodiments 36-51, wherein the CAR
comprises an intracellular signaling domain selected from the group consisting of a signaling
domain of CD3{, FcRy, FcRp, CD3y, CD36, CD3¢, CD35, CD22, CD79a, CD79f, and CD663.
[00377] Embodiment 53 is the system of embodiment 52, wherein the CAR comprises a co-
stimulatory domain selected from the group consisting of a co-stimulatory domain of one or more
of CD28, 4-1BB (CD137), CD27, 0X40, CD27, CD40, PD-1, ICOS, lymphocyte function-
associated antigen-1 (LFA-1), CD2, CD7, LIGHT, NKG2C, B7-H3, TNFRSF9, TNFRSF4,
TNFRSF8, CD40LG, ITGB2, KLRC2, TNFRSF18, TNFRSF14, HAVCR1, LGALS9, CDS$3,
and a ligand that specifically binds with CD83.
[00378] Embodiment 54 is the system of embodiment 36, wherein the CAR comprises an
amino acid sequence selected from the group consisting of SEQ ID NOs:370-379 and SEQ ID
NOs: 448-450.
[00379] Embodiment 55 is the system of embodiment 45, wherein the CAR comprises an
amino acid sequence selected from the group consisting of SEQ ID NOs:358-367 and SEQ ID
NOs: 445-447.
[00380] Embodiment 56 is the system of any one of embodiments 36-55, wherein the CAR
further comprises a dominant negative form of an inhibitor of a cell-mediated immune response
of the immune cell.
[00381] Embodiment 57 is the system of embodiment 56, wherein the inhibitor of a cell-
mediated immune response of the immune cell is a transforming growth factor § (TGF-f3)
receptor.
[00382] Embodiment 58 is the system of embodiment 57, wherein the dominant negative form
of the inhibitor comprises the amino acid sequence of SEQ ID NO:347.
[00383] Embodiment 59 is the system of any one of embodiments 56 to 58, wherein the CAR is
connected to the dominant negative form of the inhibitor via a 2A peptide coding sequence.
[00384] Embodiment 60 is the system of embodiment 59, wherein the CAR comprises an
amino acid sequence selected from the group consisting of SEQ ID NO:390-419 and SEQ ID
NOs: 460-468.
[00385] Embodiment 61 is an isolated antibody or antigen binding fragment, wherein the
isolated antibody or antigen binding fragment comprises:

i, asingle domain antibody (sdAb) comprising a complementarity determining region 1

(CDR1), CDR2 and CDR3 having the polypeptide sequences of:
a. SEQ ID NOs:34, 102, and 170, respectively;
b. SEQ ID NOs:54, 122, and 190, respectively;
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SEQ ID NOs:55, 123, and 191, respectively;
SEQ ID NOs:61, 129, and 197, respectively;
SEQ ID NOs:31, 99, and 167, respectively;

SEQ ID NOs:32, 100, and 168, respectively;
SEQ ID NOs:33, 101, and 169, respectively;
SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 1735, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 185, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;
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kk. SEQ ID NOs:67, 135, and 203, respectively; or
1. SEQ ID NOs:68, 136, and 204, respectively; or

ii.  asingle chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide
sequences of’

SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;

SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;

SEQ ID NOs:23,91, 159, 24, 92, and 160, respectively;

SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;

SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;

SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;

SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;

SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;

SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;

SEQ ID NOs:9, 77, 145, 10, 78, and 146, respectively;

k. SEQID NOs:11, 79, 147, 12, 80, and 148, respectively,

1. SEQID NOs:13, 81, 149, 14, 82, and 150, respectively;

m. SEQID NOs:15, 83, 151, 16, 84, and 152, respectively;

n. SEQID NOs:17, 85, 153, 18, 86, and 154, respectively;

o. SEQID NOs:21, 89, 157,22, 90, and 158, respectively; or

ISR

e o

e o™ oo

-

a variant thereof comprising up to about 3 (such as about any of 1, 2, or 3) amino acid
substitutions in the CDR regions,
wherein the isolated antibody or antigen binding fragment thereof specifically binds mesothelin,
preferably human mesothelin.
[00386] Embodiment 61a is an isolated antibody or antigen binding fragment, wherein the
isolated antibody or antigen binding fragment comprises:
i, asingle domain antibody (sdAb) comprising a complementarity determining region 1
(CDR1), CDR2 and CDR3 having the polypeptide sequences of:
a. SEQ ID NOs:34, 102, and 170, respectively;
b. SEQ ID NOs:54, 122, and 190, respectively;
c. SEQID NOs:55, 123, and 191, respectively;
SEQ ID NOs:61, 129, and 197, respectively;
e. SEQIDNOs:31, 99, and 167, respectively;

i
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11.

SEQ ID NOs:32, 100, and 168, respectively;
SEQ ID NOs:33, 101, and 169, respectively;
SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 175, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 185, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;

SEQ ID NOs:67, 135, and 203, respectively; or
SEQ ID NOs:68, 136, and 204, respectively; or
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a single chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide

sequences of:

ISR

e o

e oo

-

n.

0.

SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;
SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;
SEQ ID NOs:23, 91, 159, 24, 92, and 160, respectively;
SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;
SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;
SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;
SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;
SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;
SEQ ID NOs:9, 77, 145, 10, 78, and 146, respectively;
SEQ ID NOs:11, 79, 147, 12, 80, and 148, respectively;
SEQ ID NOs:13, 81, 149, 14, 82, and 150, respectively;
SEQ ID NOs:13, 83, 151, 16, 84, and 152, respectively;

SEQ ID NOs:17, 85, 153, 18, 86, and 154, respectively; or

SEQ ID NOs:21, 89, 157, 22, 90, and 158, respectively,

wherein the isolated antibody or antigen binding fragment thereof specifically binds mesothelin,

preferably human mesothelin.

[00387] Embodiment 62 is the isolated antibody or antigen binding fragment of embodiment 61

or 61a, wherein the antibody or antigen binding fragment comprises:

L

il.

the single domain antibody comprising an amino acid sequence at least 95%

identical to an amino acid sequence selected from the group consisting of SEQ

ID NOs:221-258 and SEQ ID NOs: 420-428, or a variant thereof, preferably the

variant comprises one, two, three or more amino acid substitutions, deletions

and/or insertions, or

the single chain variable fragment comprising an amino acid sequence at least

95% identical to an amino acid sequence selected from the group consisting of

SEQ ID NOs:205-220 or a variant thereof, preferably the variant comprises one,

two, three or more amino acid substitutions, deletions and/or insertions.

[00388] Embodiment 62a is the isolated polynucleotide of embodiment 61 or 61a, wherein the

antigen binding fragment comprises:
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1. the single domain antibody comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs:221-258 and SEQ ID NOs: 420-428, or a variant
thereof comprising one, two, three or more amino acid substitutions, deletions and/or
insertions; or

ii.  the single chain variable fragment comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs:205-220, or a variant thereof, preferably the
variant comprises one, two, three or more amino acid substitutions, deletions and/or
insertions.

[00389] Embodiment 62b is the isolated polynucleotide of embodiment 61 or 61a, wherein the
antigen binding fragment comprises:

i.  the single domain antibody comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs:221-258 and SEQ ID NOs: 420-428; or

ii.  the single chain variable fragment comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs:205-220.

[00390] Embodiment 63 is the isolated antibody or antigen binding fragment of any one of
embodiments 61 to 62b, wherein the antibody or antigen binding fragment thereof is chimeric.
[00391] Embodiment 64 is the isolated antibody or antigen binding fragment of any one of
embodiments 61 to 62b, wherein the antibody or antigen binding fragment thereof is human or
humanized.

[00392] Embodiment 65 is an isolated nucleic acid encoding the isolated antibody or antigen
binding fragment thereof of any one of embodiments 61 to 64.

[00393] Embodiment 66 is a vector comprising the isolated nucleic acid of embodiment 65.
[00394] Embodiment 67 is a host cell comprising the vector of embodiment 66.

[00395] Embodiment 68 is a pharmaceutical composition comprising the isolated antibody or
antigen binding fragment thereof of any one of embodiments 61 to 64 and a pharmaceutically
acceptable carrier.

[00396] Embodiment 69 is a method of treating a cancer in a subject in need thereof, the
method comprising administering to the subject the pharmaceutical composition of embodiment
68.

[00397] Embodiment 70 is a method of producing the antibody or antigen binding fragment
thereof of any one of embodiments 61 to 64, the method comprising culturing a cell comprising a
nucleic acid encoding the antibody or antigen binding fragment thereof under conditions to
produce the antibody or antigen binding fragment thereof, and recovering the antibody or antigen

binding fragment thereof from the cell or culture.
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[00398] Embodiment 71 is a method of producing a pharmaceutical composition comprising
the antibody or antigen binding fragment thereof of any one of embodiments 61 to 64, the method
comprising combining the antibody or antigen binding fragment thereof with a pharmaceutically
acceptable carrier to obtain the pharmaceutical composition.

[00399] Embodiment 72 is an isolated polynucleotide comprising a first nucleotide sequence
encoding a fusion protein, wherein the fusion protein comprises, from the N-terminus to the C-
terminus, a first polypeptide that binds specifically to a follicle-stimulating hormone receptor
(FSHR), and an extracellular domain, a transmembrane domain and an intracellular domain of a
CD3 polypeptide selected from the group consisting of a CD3-y, CD3-6 and CD3-¢ chain.
[00400] Embodiment 73 is the isolated polynucleotide of Embodiment 72, wherein the
extracellular domain of the CD3 polypeptide comprises an amino acid sequence selected from the
group consisting of SEQ ID NOs: 433 to 435, respectively; the transmembrane domain comprises
an amino acid sequence selected from the group consisting of SEQ ID NOs: 436 to 438,
respectively; and the intracellular domain comprises an amino acid sequence selected from the
group consisting of SEQ ID NOs: 439 to 441, respectively.

[00401] Embodiment 74 is the isolated polynucleotide of Embodiment 72 or 73, wherein the
first polypeptide comprises an amino acid sequence selected from the group consisting of SEQ ID
NOs:319-331.

[00402] Embodiment 74a is the isolated polynucleotide of Embodiment 74, wherein the fusion
protein comprises an amino acid sequence selected from the group consisting of SEQ ID NOs:
442-444.

[00403] Embodiment 75 is the isolated polynucleotide of any one of Embodiments 72 to 74a,
further comprising a second nucleotide sequence encoding a chimeric antigen receptor (CAR),
wherein the CAR comprises: (a) an extracellular domain comprising an antigen binding fragment
that binds specifically to a tumor antigen; (b) a transmembrane domain; and (c) an intracellular
signaling domain.

[00404] Embodiment 76 is the isolated polynucleotide of Embodiment 75, wherein the CAR is
the CAR of any one of Embodiments 10-11a and 20.

[00405] Embodiment 76a is the isolated polynucleotide of Embodiment 76, wherein the CAR
comprises a transmembrane domain selected from the group consisting of a CD8o
transmembrane domain, a CD28 transmembrane domain, a CD4 transmembrane domain, a CD3(
transmembrane domain, a CD2 transmembrane domain, a 4-1BB transmembrane domain, an

0X40 transmembrane domain, an ICOS transmembrane domain, a CTLA-4 transmembrane
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domain, a PD-1 transmembrane domain, a LAG-3 transmembrane domain, a 2B4 transmembrane
domain, a BTLA transmembrane domain, and a GMCSFR transmembrane domain.

[00406] Embodiment 76b is the isolated polynucleotide of Embodiment 76, wherein the CAR
comprises an intracellular signaling domain selected from the group consisting of a signaling
domain of CD3{, FcRy, FcRp, CD3y, CD36, CD3¢, CD5, CD22, CD79a, CD79f, and CD666.
[00407] Embodiment 76c¢ is the isolated polynucleotide of Embodiment 76, wherein the CAR
comprises a co-stimulatory domain selected from the group consisting of a co-stimulatory domain
of one or more of CD28, 4-1BB (CD137), CD27, 0X40, CD27, CD40, PD-1, ICOS, lymphocyte
function-associated antigen-1 (LFA-1), CD2, CD7, LIGHT, NKG2C, B7-H3, TNFRSF9,
TNFRSF4, TNFRSF8, CD40LG, ITGB2, KLRC2, TNFRSF18, TNFRSF14, HAVCRI1, LGALS9,
CD83, and a ligand that specifically binds with CD83.

[00408] Embodiment 77 is the isolated polynucleotide of Embodiment 76, encoding a protein
having an amino acid sequence selected from the group consisting of SEQ ID NOs: 454-456.
[00409] Embodiment 78 is the isolated polynucleotide of any one of Embodiments 72 to 77,
further comprising a third nucleotide sequence encoding a dominant negative form of an inhibitor
of a cell-mediated immune response of the immune cell, preferably a dominant negative form a
transforming growth factor B (TGF-B) receptor.

[00410] Embodiment 78a is the isolated polynucleotide of Embodiment 78, wherein the
dominant negative form of the inhibitor comprises the amino acid sequence of SEQ ID NO:347.
[00411] Embodiment 79 is the isolated polynucleotide of Embodiment 78 or 78a, wherein the
first nucleotide sequence, the second nucleotide sequence, and/or the third nucleotide sequence
are connected to each other via a 2A peptide coding sequence.

[00412] Embodiment 79a is the isolated polynucleotide of Embodiment 79, wherein the first
nucleotide sequence, the second nucleotide sequence, and the third nucleotide sequence are
connected in the order of, from the N-terminus to the C-terminus, the first, second and third
nucleotide sequences.

[00413] Embodiment 79b is the isolated polynucleotide of Embodiment 79, wherein the first
nucleotide sequence, the second nucleotide sequence, and the third nucleotide sequence are
connected in the order of, from the N-terminus to the C-terminus, the second, first and third
nucleotide sequences.

[00414] Embodiment 79c is the isolated polynucleotide of Embodiment 79, wherein the first
nucleotide sequence, the second nucleotide sequence, and the third nucleotide sequence are
connected in the order of, from the N-terminus to the C-terminus, the third, first and second

nucleotide sequences.

98



10

15

20

25

30

WO 2020/043152 PCT/CN2019/103215

[00415] Embodiment 79d is the isolated polynucleotide of Embodiment 79, wherein the first
nucleotide sequence, the second nucleotide sequence, and the third nucleotide sequence are
connected in the order of, from the N-terminus to the C-terminus, the third, second and first
nucleotide sequences.

[00416] Embodiment 79¢ is the isolated polynucleotide of Embodiment 79, wherein the first
nucleotide sequence, the second nucleotide sequence, and the third nucleotide sequence are
connected in the order of, from the N-terminus to the C-terminus, the second, third and first
nucleotide sequences.

[00417] Embodiment 79f is the isolated polynucleotide of Embodiment 79, wherein the first
nucleotide sequence, the second nucleotide sequence, and the third nucleotide sequence are
connected in the order of, from the N-terminus to the C-terminus, the first, third and second
nucleotide sequences.

[00418] Embodiment 80 is the isolated polynucleotide of Embodiment 79, encoding a protein
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs:469-471.
[00419] Embodiment 81 is a system for inducing activity of an immune cell and/or a target cell,
the system comprising an engineered cell comprising a modified TCR complex comprising a

fusion protein encoded by the polynucleotide of Embodiments 72-80.

EXAMPLES
[00420] The examples provided below are for purposes of illustration only, are not intended to
be limiting unless otherwise specified. Thus, the invention should in no way be construed as
being limited to the following examples, but rather, should be construed to encompass any and all
variations which become evident as a result of the teaching provided herein.
[00421] Example 1: Selection of anti-mesothelin antibodies
[00422] The mesothelin binding domain to be used in the CAR construct was derived from the
panning of phage libraries. The mesothelin binding domain used in the CAR construct can
encompass scFv or sdAb.
[00423] Animal Immunization
[00424] An immunogen comprising recombinant human mesothelin protein having a C-
terminal 6-His tag (R&D Systems, Cat#3265-MS; Minneapolis, MN) was mixed with adjuvant or
PBS followed by injected to mice or camels. Typically, the animals were immunized 2-4 times
with 1-week to 2-week intervals. After multiple rounds of immunization, immune reactions
against the target antigen were assessed by serum titration through both enzyme-linked immune

sorbent assay (ELISA) and flow cytometric assay.
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[00425] Phage display library construction

[00426] Total RNA was extracted from lymphocytes of immunized mouse or immunized camel
using TRIZOL® Reagent according to the manufacturer’s protocol. cDNA was synthesized based
on RNA template with an oligo(dT )z primer using PRIMESCRIPT™ 1% Strand cDNA Synthesis
Kit according to the manufacturer’s protocol. VHs and VLs were amplified from mouse cDNA
for generation of scFv phage library. VyHs were amplified from camel cDNA for generation of
VuH phage library.

[00427] Bio-panning and isolation of anti-mesothelin antibodies

[00428] The constructed scFv phage library and VyH phage library were panned against human
mesothelin protein and mesothelin expressing tumor cells, respectively. Output phage particles
obtained via panning were used to infect exponentially growing E. coli TG1 cells to generate
single clones for screening. Individual clones were picked randomly and screened for the binding
capacity to mesothelin. Specific binders were selected and sequenced to identify unique anti-
mesothelin scFv or sdAb clones.

[00429] Example 2: Humanization of anti-mesothelin antibodies

[00430] 3 anti-mesothelin camelid sdAbs clones: AS65233, AS80444 and AS80533 were
selected for humanization. Briefly, CDR grafting approach was applies that 3 CDRs of sdAb were
inserted into human framework, followed by several back mutations in framework region to
sustain the structure and binding properties of antibodies. 3 humanized sdAb variants (VH4, VHS,
VH6) were designed for AS65233, AS80444 and AS80533, respectively (SEQ ID NOs:420-428).
To confirm the binding affinity of sdAbs, camelid sdAbs and humanized sd Abs fusion with
human IgG1Fc were expressed and purified utilizing eukaryotic expression system. Surface
plasmon resonance (SPR) was performed to determine the affinities of purified camelid sdAb and
humanized sdAb to human mesothelin. As shown in Table 1, the affinity gap between of camelid
sdAbs and humanized sdAbs is less than 3 times.

[00431] Table 1: affinities of anti-mesothelin sdAbs determined by SPR

sdAb Analyte ka (1/Ms) kd (1/s) KD (M)

AS65233 4.26E+05 8.34E-03 1.96E-08
AS65233VH4 5.07E+05 5.15E-03 1.02E-08
AS65233VHS 3.31E+05 8.39E-03 2.53E-08
AS65233VH6 4.50E+05 8.60E-03 1.91E-08

AS80444 Human mesothelin 3.18E+05 3.04E-02 9,57E-08
AS80444VH4 3.04E+05 4.05E-02 1.33E-07
AS80444VHS 2.53E+05 3.12E-02 1.23E-07
AS80444VH6 3.16E+05 3.29E-02 1.04E-07
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AS80533 1.7E+05 5.2E-03 3.1E-08
AS80533VH4 1.5E+05 9.3E-03 6.3E-08
AS80533VH5 1.4E+05 6.6E-03 4.6E-08
AS80533VH6 L4E+05 7.7E-03 5.3E-08
[00432] Example 3: Preparation of anti-mesothelin CAR constructs

[00433] The amino acid sequences of the complementarity determining regions (CDRs) of the
anti-mesothelin scFv and sdAb fragments are provided in Table 2, and the full length anti-
mesothelin scFV and sdAb amino acid sequences are provided in Table 3. Full CAR constructs
were generated using a scFv or sdAb fragment of Table 2 with additional sequences to generate
full CAR constructs. SS1 scFv (SEQ ID NO:313), which is mouse anti-mesothelin scFv, was
used to generate a CAR construct as a reference (SS1 CAR). M35 scFv (SEQ ID NO:314), which
is a human anti-mesothelin scFv, was used to generate a CAR construct as a reference (M5 CAR).
TC-210, which is a previously described non-conventional CAR construct, comprising a
humanized anti-mesothelin sdAb fusing to CD3 epsilon chain (SEQ 1D:429), was also used to as
areference. A full length anti-mesothelin CAR construct contains from the N-terminus to the C-
terminus: a CD8a signal peptide (SEQ ID NO:340), a mesothelin binding domain scFv or sdAb
(SEQ ID NOs:205-258 and SEQ ID NOs:420-428), a CD8a hinge domain (SEQ ID NO:341), a
CD8o transmembrane domain (SEQ ID NO:342), a CD137 intracellular domain (SEQ ID

NO:343), and a CD3( intracellular domain (SEQ ID NO:345). A schematic representation of the

anti-mesothelin CAR construct is shown in FIGS. 1A-1B. The CAR fragment was then cloned

into lentiviral vectors to create a full length anti-mesothelin CAR construct in a single coding

frame, using human EF1 alpha promoter for expression (SEQ ID NO:339). The resulting CAR
backbone vector was named “PLLV-hEF1la-mesothelin CAR.”

[00434] Table 2: anti-mesothelin scFV and sdAb CDR amino acid sequences

scFv Abs
Ab 1D CDR1 Sequence ID | CDR2 Sequence 1D CDR3 Sequence
AD58126-VH 1| GYTFISYWMH 69| YINPSTGHIDYNQKFKD 137 | SNWAWFPY
AD58126-VL 2 | KSSQSLLNSGNQKNYLT 70 | WASTRES 133 | QNDYSYPLT
AD58116-VH 3 | GYTFTEYTMN 71_| GIIPNNGDTSYNQKFKG 139 | RFAY
AD58116-VL 4 | KSSQSLLDSDGKTYLN 72| LVSKLDS 140 | WQGTHFPFT
AD58117-VH 5 | FYTFTAYSMH 73| WINTETGEPTYADDFKG 141 | GLRRFAY
AD58117-VL 6 | RASESVDSYGNSFMN 74 | LASYLES 142 | QQNNEDPYT
AD58127-VH 7__| GYTFIDYEIH 75| GIDPETGGAAYTQKFKG 143 | YGNYPLDS
AD58127-VL 8 | RSSQSLVHSNGNTYLH 76 | KVSNRFS 144 | SQSTHVPLT
AD58143-VH 9 | GYIFIDYEMH 77_| GIDPETGGAAYTQKFKG 145 | YGNYPLDS
AD58143-VL 10 | RSSQSLVHSNGNTYLH 78 | KVSNRFS 146 | SQSTHVPLT
AD58159-VH 11_| GYTITNYWLG 79 | DIYPGGGYTNYNEKFKG 147 | GGSSYWYFDV
AD58159-VL 12 | SASQDISNYLN 80 | YTSSLHS 148 | QQYSKVPYT
AD58115-VH 13| GYTFTEYTMN 81 | GIIPNNGDTSYKQEFKG 149 | RFAY
AD58115-VL 14 | KSSQSLLDSDGKTYLN 82 | LVSKLDS 150 | WQGTHFPFT
AD58123-VH 15 | GFSLSRYSVH 83 | MIWGGGNTDYNSALKS 151 | SLGWYFDI
AD58123-VL 16 | KSSQSVLYSSNQKNYLA 84 | WASTRES 152 | HQYLSSWT
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AD38I85VHE | 17 | GYTFTSYWMH 85 | YINPSTGY TDYNQREFKD 153 | SNWAWEPY
AD38145VL | 18| KSSQSLLNSGNQRNYLT 86 | WASTRES 154 | QNDYSYPLT
ASS1480-VH | 19 | GENLYYYSIH 87 | YISSSSSYTYYADSVKG 155 | YYPYYGMDY
AS51489-VL 20 | RASQSVSSAVA 88 | SASSLYS 156 | QQGFSYYPIT
ASSI491.VHE | 21 | GENLYSYSMH 89 | YIYPYSGSTYYADSVKG 157 | GYGMDY
ASST491VL 22| RASQSVSSAVA 90 | SASSLYS 158 | QQSYYWLET
ASO2110.VE | 23 | GENIYYSSMH 91 | YIYPYYSYTYYADSVKG 159 | GYALDY
ASO2II0-VL | 24 | RASQSVSSAVA 92 | SASSLYS 160 | JAASSCGVHVLI
ASOLI56-VE | 25 | GENIYSSSIH 93 | SISSYSSYTSYADSVKG 161 | YYAMDY
ASOL156-VL 26 | RASOSVSSAVA 94 | SASSLYS 162 | OQGPYYHPIT
ASOLIBOVH | 27 | GENLSYSSH 95 | SIYSYSGSTYYADSVKG 163 | YWGMDY
ASOT189-VL 28 | RASQSVSSAVA 96 | SASSLYS 164 | QQYYWYYPIT
AS51674-VH 29 | GFNLYSYYMH 97 | SIYSYSSYTSYADSVKG 165 f(FGWGYAGMD
ASS1674-VL 30 | RASOSVSSAVA 98 | SASSLYS 166 | QOGYAPIT
sdAbs
Ab 1D CDRI1 Sequence 1D CDR?2 Sequence 1D CDR3 Sequence
AS66073 | 31 | KYSSLYCMA 99 | VISSGGFTNYADSVKG 167 | GLSYCHSSTATATY
AS66430 | 32 | GFTSSDCDMD 100 | SLLSTDGSTSYADSVRG 168 | AEWGGMDY
AS65055 | 33 | GDRVSTGCMG 101 | QIENYNIAKYADSVKG 169 | PYPCSWSMFLQDPLALS
AS65233 | 34 | TFTYSMG 102 | BIYTRGGTTVYADSVKG 170 | RTIFEGSWSSPSSEDT
AS65026 | 35 | GNLYNNMCMG 103 | SIYIGGGYTNYADSVKG 17 XSIALTREFCAPWSRYN
AS66150 | 36 | GNVYNNMCMG 104 | SIYVGGGYTNYADSVRG 1y | [TVALTRAFCARIPSRYT
ASG6AT6 | 37 | ONLYNNMCMG 105 | SIYIGGGYINYSESVRG 75 | PIALTRAFCAPIVSRYTY
AS65850 | 38| GESYSNICMG 106 | AIYSNGSTIYADSVKG 174 | GRCGGPNY
AS65183 | 39 | NGYYNRRYCMA 107 | TMTTTSGRTYYADAVKG 175 iﬂaisYsngTSTDYCDNLQ
AS65062 | 40 | GVSVVNFAMR 108 | AMYRSGSISYADSVRG 176 | TSPMGDTY
AS65065 | 41 | GYSYCRSTMR 100 | AIYSDGTISYTDSVKG 177_| DLVGCNVAGGSPY
AS65556 | 42 | GYNASICRMS 110 | SSYRDGSQSYADSVKG 178 | ACPWRAY
AS65060 | 43 | GDTGYQPTIMR 111_| AIYSDQTISYADSVKG 179 | TIRRGSEY
AS65691 | 44 | GYTDYRLVLR 112 | AIYSDGVTSYSDSVKG 180 | TGSGGVAY
AS65064 | 45 | GDTVQTNCMA 113 | SILSLYSSGGKTVYADSVKG | 181 g’g;g\éTWAEKLRRCTGF
AS65081 | 46 | GVPASSYCMG 114 | GIVSDTTTTYADSVKG 182 f(léf{LLC‘ \RKPRWDDLIK
AS65115 | 47 | GYIYGOMG 115_| TIYRDGTAYYANSVEG 183 | RITGCNWDISGVY
AS65271 | 48 | GKTYGRCMA 116 | ATYISGGRPYVADSVKG 184 ESAGRGP CDRFDQNQYT
AS65166 | 49 | EDLSIYGYNCMG 117 | AIYTGRGTTYYADSVKG 185 $YCAWADFGNSRLVR
AS65450 | 50 | GDMNGYKCMG 118 | GIYTGRGTIYYADSVKD 186 | KYCAVVAEFGGPRLVRY
AS65454 | 51 | GDMNGYKCMG 119 | GIYTGRNTTYYADSVKD 187 | YCAVVAEFRGPRLDRY
AS65131 | 52 | EYVTHLG 120 | IESFRIGYTYYADSVKG 188 §QDRSGASMVNRDSYN
AS65182 | 53 | GYTYSYGYMG 121 | KIYNGDGSTYYADSVKG 189 E%PNSD VDLVLPRFGR
AS60685 | 54 | GNVYNNMCMG 122 | SMYVGGGYTYYDDSVKG 150 | ISIALTREFCAPIVSRYNY
AS60702 | 55 | GNVYNNMCMG 123 | SIYVGGGYTNYADSVRG 191 g VALTRAFCAPIPSRYT
AS60705 | 56 | GYAYSGSCMMA 124 | VSVRRTGSAFYADSVKA 192 | DFTCRTWTLNKNYNH
AS60660 | 57 | GDTGYQPTMR 125 | AIYSDQTTSYADSVKG 193 | TTRRGSEY
AS60662 | 58 | GYRNCRSTMR 126 | SIYTDGTTSYTDSVKG 194 | DLVGCNVAGGSPY
AS60664 | 59 | GRTYGRCMA 127 | ATYISGGRPYVADSVKG 195 | JSAGRGPCDREDQNQYT
AS60668 | 60 | GDMNGYRCMG 128 | GIYTGRNTTYYADSVKD 196 | KYCAVVAEFGGPRLVRY
AS60676 | 61 | GYTVSSGCMG 120 | QIGRDATTIYADSVKG 157 | YWGVYCLSPGRY
AS60678 | 62 | GYTSSRGCMS 130 | YINMRVLTTIYAASVKD 198 | GYNGOWCEHASDVTA
AS60679 | 63 | GVTYCRLTMR 131 | AIYSDGSTAYADSVKG 199 | NCASGLTA
AS81326 | 64 | ESRDCMA 132 | SIYAPDGSTTYADTVKG 200 g’GLSRNTCGYLRGGYFA
ASBI187 | 65 | GYTYSSYSSNCLG | 135 | RIVPNSGSTYYADSVKG 201 | AVGVGDNWCASGAAYF
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GY
AS80533 | 66 | GLSFSTYTVA 134_| AIPYTSQHMVYTDSVKG 202 | DRRPGTSMLAINGYNR
AS80444 | 67 | GFTFSRNTMG 135_| AIPYTSTGIVYSDSVGG 203_| DRRPGTTMLAVNGYNH
AS81487 | 68 | KLTAWRSCVG 136_| AIYSGIGSTYYADSVKG 204 | TSIRSSCGLVRDEYAY
[00435] Table 3: anti-mesothelin scFV and sdAb amino acid sequences
Ab Amino Acid Sequence ID
AD58126 | QVQLKQSGAELAKPGASVEMSCKASGYTFTSYWMHW VKQRPGQGLEWIGYINPSTGHT | 205

scFv DYNQKFKDKATLTADKSSSTAYMQLSSLTSEDSAVYYCARSNWAW
FPYWGQGTLVTVSSGGGGSGGGGSGGGGSDIVMTQSPSSLTVTAGEK VIMSCKSSQSLL
NSGNQKNYLTWYQQKPGKPPKLLIY WASTRESGVPDRFTGSGSGTDFTLTISSVQAEDLA
VYYCQNDYSYPLTFGSGTRLEIK

AD58126 | QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHW VKQAPGQGLEWIGYINPSTGH 206
VH3VL1 TDYNQKFKDRATLTADTSTSTVYMELSSLRSEDTAVYYCARSNWAWFPYWGQGTLVT

sckv VSSGGGGSGGGGSGGGGSDIVMTQSPDSLAVSLGERATINCKSSQSLLNSGNQKNYLTW
YQQKPGQPPKLLIYWASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQNDYSYP
LTFGGGTKLEIK

AD58116 | QVQLKESGPELVKPGASVKISCKTSGY TFTEYTMNWVRQSHGK SLEWIGGIIPN 207

scFv NGDTSYNQKFKGKATLTVDKSSSTAYMELRSLTSEDSAVYYCAGRFAYWGQG

TLVTVSSGGGGSGGGGSGGGGSDIVMTQAPLTLSVTIGQPASISCKSSQSLLDSD
GKTYLNWFLQRPGQSPKRLIYLVSKLDSGVPDRFTGSGSGTDFTLKISRVEAEDLGVYYC

WQGTHFPFTFGSGTKLEIK
AD58117 | QVQLQQSGPELKKPGETVKISCKASFYTFTAY SMHWVKQAPGKGLKWMGWIN 208
sckv TETGEPTY ADDFKGRFAFSLETSATTAYLQINNLKNEDTATFFCARGLRRFAY W

GQGTLVTVSSGGGGSGGGGSGGGGSDIVMTQSPTSLAVSLGQRATISCRASESV
DSYGNSFMNWYQQKPGQPPKLLIYLASYLESGVPARFSGSGSRTDFTLTIDPVEADDAAT
YYCQQNNEDPYTFGGGTRLEIK

AD58127 | QVQLQQSGAELVRPGASVTLSCKASGYTFTDYEIHW VKQTPVHGLEWIGGIDPETGGAA | 209
scFv YTQKFKGKATLTADKSSSTAYMELRSLTSEDSAVYYCTTYGNYPLDSWGQGTTLTVSSG
GGGSGGGGSGGGGSGIVMTQTPLSLPVSLGDQASISCRSSQSLVHSNGNTYLHWYLQKP

GQSPKLLIYKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYFCSQSTHVPLTFGAG

TRLEIK
AD58143 | QVQLKQSGAELVRPGASVTLSCKASGYTFTDYEMHWVKQTPVHGLEWIGGIDPETGGA | 210
scFv AYTQKFKGKATPTADKSSSTAYMELRSLTSEDSAVYYCTTYGNYPLDSWGQGTTVTVSS

GGGGSGGGGSGGGGSDIQMTQTPLSLPVSLGDQASISCRSSQSLVHSNGNTYLHWYLQK
PGQSPKLLIYKVSNRFSGVPDRFSGSGSGTDFTLKISGVEAEDLGVYFCSQSTHVPLTFGA

GTKLELK
AD58159 | QVQLKQSGAELVRPGTSVKISCKASGY TITNYWLGWVKQRPGHGLEWIGDIYPGGGYTN | 211
scFv YNEKFKGKATLTADTSSITAYMQLSSLTSEDSAVYFCARGGSSYWYFDVWGAGTSVTVS

SGGGGSGGGGSGGGGSDIQMTQTTSSLSASLGDRVTISCSASQDISNYLNWYQQKPDGT
VKLLIYYTSSLHSGVPSRFSGSGSGTDY SLTISNLEPEDIATYYCQQYSKVPYTFGGGTKL

ELK
AD58115 | QVQLKQSGPELVKPGASVKISCKTSGY TFTEYTMNW VKQSHGKSLEWIGGIIPN 212
scFv NGDTSYKQEFKGKATLTVDKSSSTAYMELRSLTSDDSAVYYCAGRFAYWGQG

TLVTVSSGGGGSGGGGSGGGGSDIVMTQTPLTLSVTIGQPASISCKSSQSLLDSD
GKTYLNWFLQRPGQSPKRLIYLVSKLDSGVPDRFTGSGSGTDFTLKISRVEAEDLGVYYC

WQGTHFPFTFGSGTKLEIK
ADS58123 | EVQLQQSGPGLVAPSQSLSITCTVSGFSLSRYSVHWVRQPPGKGLEWLGMIWG 213
sckv GGNTDYNSALKSRLSISKDNSKSQVFLKMNSLQTDDTAMYY CARSLGWYFDI

WGAGTTVTVSSGGGGSGGGGSGGGGSDIVMTQSPSSLAVSAGEKVTMSCKSS
QSVLYSSNQKNYLAWYQQKPGQSPKLLIYWASTRESGVPDRFTGSGSGTDFTLTISSVQA
EDLAVYYCHQYLSSWTFGGGTKLEIK

AD538145 | EVQLQQSGAELAKPGASVKMSCKASGYTFTSY WMHW VKQRPGQGLEWIGYT 214
scFv NPSTGYTDYNQKFKDKATLTADKSSSTAYMQLSSLTSEDSAVYYCARSNWAW
FPYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQMTQSPSSLTVTAGEK VIMSC
KSSQSLLNSGNQKNYLTWYQQKPGQPPKLLIYWASTRESGVPDRFTGSGSGTD
FTLTISSVQAEDLAVYYCQNDYSYPLTFGAGTKLELK

AS51489 | EVQLVESGGGLVQPGGSLRLSCAASGFNLYYYSIHWVRQAPGKGLEWVAYIS 215
scFv SSSSYTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARYYPYYG
MDYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVTITC
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RASQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVPSRFSGSRSGTDFTLTISSL
QPEDFATYY CQQGFSY YPITFGQGTK VEIK

AS51491 | EVQLVESGGGLVQPGGSLRLSCAASGFNLYSYSMHWVRQAPGKGLEWVAY 216
scFy IYPYSGSTY YADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGYG
MDY WGQGTLVTVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVTIT
CRASQSVSSAVAWYQQKPGK APKLLIYSASSLY SGVPSRFSGSRSGTDFTLTIS
SLQPEDFATY YCQQSYYWLFTFGQGTKVEIK

AS92110 EVQLVESGGGLVQPGGSLRLSCAASGFNIYYSSMHWVRQAPGKGLEWVAYIYPYYSYT 217
scFv YYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGYALDYWGQGTLVTVSSG
GGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPK
LLIYSASSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYY CQQASSGYHYLITFGQGTKV
EIK

AS91156 | EVQLVESGGGLVQPGGSLRLSCAASGFNIYSSSIHWVRQAPGKGLEWVASISSYSSYTSY | 218
sckv ADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARYYAMDYWGQGTLVTVSSGG
GGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWY QQKPGKAPKL
LIYSASSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQGPYYHPITFGQGTKVEIK

AS91189 EVQLVESGGGLVQPGGSLRLSCAASGFNLSYSSIHWVRQAPGKGLEW VASIYSYSGSTY 219
scFv YADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARYWGMDY WGQGTLVTVSSG
GGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPK
LLIYSASSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQYYWYYPITFGQGTKVEI

K
AS51674 EVQLVESGGGLVQPGGSLRLSCAASGFNLYSY YMHWVRQAPGKGLEWVASIYSYSSYT | 220
scFv SYADSVKGRFTISADTSKNTAYLOQMNSLRAEDTAVYYCARPFGWGYAGMDY WGQGTL

VTVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDR VTITCRASQSVSSAVAWYQQK
PGKAPKLLIYSASSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQGYAPITFGQGT

KVEIK

AS66073 QVQLVESGGDSVQAGGSLTLACTGRKYSSLYCMAWFRQAPGKAREGVAVISSGGFTNY 221

sdAb ADSVKGRFTISRDNSKNTLYLAMNGLKPEDTAMY YCAAGLSYCHSSTATATYRGQGTQ
VTVSS

AS66439 QMQLVESGGGSVQAGGSLRLSCTAPGFTSSDCDMDWYRQAAGNQREWYVSSLLSTDGST | 222

sdAb SYADSVRGRFTISKDPAKDTVYLQMNSLKPEDTAMYFCRCVVAEWGGMDY WGKGTLV
TVSS

AS65955 | QVHLVESGGGSVQAGGSLRLSCAASGDRVSTGCMGWFRQGPGEEREGLAQIHNYNIAK | 223

sdAb Y ADSVKGRFTISKDNAKNILYLQMNSLKPEDTGLYICTAPVDCSWSMFLQDPLALSPPRG
QGTQVTVSS

AS65233 | QVHLVESGGGSVQAGGSLRLSCAASEFTY SMGWFRQAPGKEREGVAHIY TRGGTIVYA | 224

sdAb DSVKGRFVLSRYNAKSIMYLQMNSVKLEDTAMYYCAARTIFEGSWSSPSSFDFWGQGT
QVTVSS

AS65926 | QVQLVESGGGSVQAGGSLRLSCAASGNLYNNMCMGWFRQAPGKEREGVASIYIGGGYT | 225

sdAb NYADSVKGRFTISPISRDNAKSTLYLQMNSLKPEDTAMYY CAAVSIALTREFCAPIVSRY
NYWGQGTQVTVSS

AS66159 | QVRLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWFRQAPGKEREGVASIYVGGGY | 226

sdAb TNYADSVRGRFTISQDNAKNTLYLQMNSLKPEDTAMY YCAAITVALTRAFCAPIPSRY T
NWGQGTQVTVSS

AS66416 | QVOLAESGGGSVQAGGSLRLSCAASGNL YNNMCMGWFRQAPGKEREGVGSIYIGGGYT | 227

sdAb NYSESVRGRFTISLDNAKK TLNLQMNSLKPEDTAMYYCAAIPIALTRAFCAPIVSRYTYW
GQGTQVTVSS

AS65850 | EVQLMESGGGSVQAGGSLRLSCAASGFSY SNICMGWFRQAPGKEREGVAAIYSNGSTIY | 228

sdAb ADSVKGRFTVSKEFAKNTQYLQMNSLKPEDTAMY YCAAGRCGGPNYWGQGTQVTVSS

AS65183 | EVQLAESGGGSAQAGGSLRLSCASNGY YNRRY CMAWFRQAPGKEREGVATMTTTSGR | 229

sdAb TYYADAVKGRFTVSQDNAKSTLYLQMSSLKPEDTAMY Y CAAHLPSSWVTSTDYCDNLQ
AGFYNSWGQGTQVTVSS

AS65062 | QVHLVESGGGSVQAGGSLRLSCAASGVSVVNFAMRWYRQAPGNEREFVSAMYRSGSTS | 230

sdAb YADSVRGRFTISRDSALNTVFLOMSGLKPEDTATYYCQATSPMGDTYWGQGTQVTVSS

AS65065 EVQLAESGGGSVQAGGSLRLSCAASGYSYCRSTMRWYRQAPGNVREFVSAIYSDGTTSY | 231

sdAb TDSVKGRFTISQDNAKNTVYLQMNSLQPEDTAMY YCRIDLVGCNVAGGSPYWGQGTQV
TVSS

AS65556 | QVHLVESGGGSVQVGGSLRLSCAASGYNASICRMSWYRQAPGTEREFVSSSYRDGSQSY | 232

sdAb ADSVKGRFTTSRDSAKNTVFLOMNSLKPSDTAMYYCNAACPWRAYWGQGTQVTVSS

AS65069 | QVHLVESGGGSVQAGGSLRLSCVASGDTGYQPTMRWYRQAPGKEREFVSALYSDQTTS | 233

sdAb YADSVKGRFTISQDNARKTVYLQMASLKPEDTAMYYCKLTTRRGSEYWGQGTQVTVSS
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AS65691 QMQLVESGGGSVQAGGSLRLSCTVSGYTDYRLVLRWYRQALGKEREFISAIYSDGVTSY | 234

sdAb SDSVKGRFTISRDNAKNTAYLQMNSLKSEDTAMYYCKATGSGGVAYWGQGTQVTVSS

AS65064 | QVQLVESGGGSVQAGGSLKLSCAVSGDTVQTNCMAWFRQAPGKEREAVASILSLYSSG | 235

sdAb GKTVYADSVKGRFTISPDNAQNTVSLQMNNLKPEDTAMYYCATVRVTVTWAEKLRRCT
GFSGMDYWGKGTLVTVSS

AS65081 | QVHLMESGGGSVQAGGSLRLSCAASGVPASSY CMGWFRQAPGKEREGVAGIVSDTTTT | 236

sdAb YADSVKGRFTISKDNAKNTLYLQMNSLKPEDTATYYCAASHFLLCARKPRWDDLIKYEY
WGQGTQVTVSS

AS65115 | QVOLVESGGGSVQAGGSLRLSCAASGYIY GCMGWFRRAPGKAREEVATIYRDGTAYYA | 237

sdAb NSVEGRFTASRNNAENTLSLEMNSLNAEDTAMYYCAARTTGCNWDISGVYWGQGTQV
TVSS

AS65271 | QMQLVESGGGSVQAGGSLTLSCAASGKTY GRCMA WFRQAPGKERELVAATYISGGRPY | 238

sdAb VADSVKGRFTISRDNAKSTMSLQMNSLRPDDSAMYY CAAGSAGRGPCDRFDQNQY TFW
GQGTQVTVSS

AS65166 | QVQLVESGGGSVQAGGSLRLSCTASEDLSIY GYNCMGWFRQAPGKEREAVAAIYTGRG | 239

sdAb TTYYADSVKGRFTISQDNAKNTVYLQMNSLKPEDTAMYY CASKYCAVVADFGNSRLVR
YWGQGTQVTVSS

AS65450 | QVRLVESGGGSVQAGGSLRLSCAASGDMNGYKCMGWFRQAPGKEREAVAGIYTGRGT | 240

sdAb TY YADSVKDRFTISQDNAKNTVYLQMNSLKPEDTAMY YCAAKY CAVVAEFGGPRLVR
YWGQGTQVTVSS

AS65454 | QVRLVESGGGSVQAGGSLRLSCAASGDMNGYKCMGWFRQAPGKEREAVAGIYTGRNT | 241

sdAb TYYADSVKDLFTISQDNAQNTVFLQMNSLKPEDTAMYYCASYCAVVAEFRGPRLDRY W
GYGTQVTVTS

AS65131 EVQLAESGGGSVQAGGSLTLSCTASEY VTHLGWFRQAPGKEREGVAIESFRIGYTYYAD 242

sdAb SVKGRFTISHDNAKNTLYLQMNSLKPEDTAIYYCAARQDRSGASMVNRDSYNYWGKGT
QVTVSS

AS65182 | QVKLVESGGGSVQAGGSLRLSCAASGYTYSYGYMGWFRQAPGKEREGVAKIYNGDGST | 243

sdAb Y YADSVKGRFTISQDRRNNTLYLQMNSLAPEDTGMY YCATNRLPNSDVDLVLPRFGRFG
YWGQGTQVTVSS

AS60685 | QVQLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWFRQAPGKEREGVASMYVGGG | 244

sdAb YTYYDDSVKGRFTISRDNAKNTLYLQMNSLKPEDTAMYY CAAISIALTREFCAPIVSRYN
YWGQGTQVTVSS

AS60702 | QVKLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWFRQAPGKEREGVASIY VGGGY | 245

sdAb TNYADSVRGRFTISQDNAKNTLYLQMNSLKPEDTAMYYCAAITVALTRAFCAPIPSRYT
NWGQGTQVTVSS

AS60705 | QVQLVESGGGSVQSGGSLRLSCAASGYAY SGSCMMAWFRQAPGKEREGVAVSVRRTGS | 246

sdAb AFYADSVKARFTISRDNAKNTLYLQMNNLK VEDTAMY YCAADFTCRTWTLNKNYNHW
GQGTQVTVSS

AS60660 | QVHLMESGGGSVQAGGSLRLSCVASGDTGYQPTMRWYRQAPGKEREFVSAIYSDQTTS | 247

sdAb YADSVKGRFTISQDNARKTVYLQMASLKPEDTAMYYCKLTTRRGSEYWGQGTQVTVSS

AS60662 | QVHLVESGGGSVQAGGSLRLSCVASGYRNCRSTMRWYRQGPGQVRDW VSSIYTDGTTS | 248

sdAb YTDSVKGRFTIAQDKGKNTVYLQMNSLQPEDTAMY YCRIDLVGCNVAGGSPY WGHGT
QVTVSS

AS60664 | QVHLVESGGGSVQAGGSLTLSCAASGKTY GRCMAWFRQAPGKERELVAATYISGGRPY | 249

sdAb VADSVKGRFTISRDNAKSTMSLQMNSLRPDDSAMY Y CAAGSAGRGPCDRFDQNQY TFW
GQGTQVTVSS

AS60668 | QVHLVESGGGSVQAGGSLRLSCAASGDMNGYKCMGWFRQAPGKEREAVAGIYTGRNT | 250

sdAb TYYADSVKDRFTISQDNAKNTVFLQMNSLKPEDTAMYYCASKYCAVVAEFGGPRLVRY
WGQGTQVTVSS

AS60676 | QVQLVESGGGSVQAGGSLRLSCAASGY TVSSGCMGWFRQAPGKERERVAQIGRDATIT | 251

sdAb YADSVKGRFTIARDDAENTLYLQMNSLKPEDTAMYSCTAYWGVYCLSPGRYWGQGTQ
VTVSS

AS60678 | QVHLVESGGGSVQAGGSLRLSCAVSGY TSSRGCMSWFRQAPGKERERVAYINMRVLTTI | 252

sdAb YAASVKDRFAISRDNAKNTVDLQMNNLKPEDTAMYYCAAGYNGQWCEHASDVTAWG
QGTQVTVSS

AS60679 | QVHLMESGGGSVQAGGSLRLSCARSGVTY CRLTMRWYRQAPGSEREFVSALYSDGSTA | 253

sdAb YADSVKGRFTMSQDDAKNTVYLQMNSVKPEDTAMY YCKLNCASGLTAWGQGTQVTV
ss

AS81326 | EVQLVESGGGSVQAGGSLTLSCAASESRDCMAWFRQAPGKAREGVASIYAPDGSTTYA | 254

sdAb DTVKGRFTISQDNAKNTLYLQMNSLQPEDAAMYHCAIGGLSRNTCGYLRGGYFAYFGR
GTQVTVSS
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AS81887 | QVRLVESGGGSVQAGGSLRLSCAASGYTYSSYSSNCLGWFRQAPGKEREAVARIYPNSG | 255

sdAb STYYADSVKGRFTISQDNAKNTVYLOQMNSLKPEDTAMYYCAVAVGVGDNWCASGAAY
FGYWGQGTQVTVSS

AS80533 QVHLVESGGGSVQTGGSLRLSCTASGLSFSTYTVAWFRQAPGKEREGVAAIPYTSQHMYV | 256

sdAb YTDSVKGRFTISRDNTKNMVYLQMNSLKPEDTAMY YCATDRRPGTSMLAINGYNRWG
QGTQVTVSS

AS80444 EVQLAESGGGSVQAGGSLRLSCAASGFTFSRNTMGWFRQAPGKEREGVAAIPYTSTGIV 257

sdAb YSDSVGGRFTISRDNTKNMVYLQMNNLEPEDTAMY YCATDRRPGTTMLAVNGYNHWG
QGTQVTVSS

AS81487 | QVRLVESGGGSVQAGGSLRVSCLVSKLTAWRSCVGWFRQAPGKEREGVAAIYSGTGST | 258

sdAb YYADSVKGRFTIAQDY AKNMVYLQMNSLKPEDTAMY YCAGTSIRSSCGLVRDEYAYW
GQGTQVTVSS

[00436] Example 4: Generation of anti-mesothelin CAR-T

[00437] Preparation of lentivirus

[00438] The lentivirus packaging plasmid mixture including pPCMV-AR-8.47 and pMD2.G
(Addgene, Cat#12259; Cambridge, MA) was pre-mixed with the vectors PLLV-hEF1a-

mesothelin at a pre-optimized ratio with polyethylenimine, followed by addition to the HEK293
cells. The supernatants were collected after overnight incubation. The virus-containing
supernatants were filtered through a 0.45um PES filter, followed by ultra-centrifugation for
lentivirus concentration. The virus pellets were rinsed with pre-chilled DPBS. The virus was
aliquoted properly, then stored at -80°C immediately. The virus titer was determined by
measurement of transduction efficiency to supT1 cell line via flow cytometric assay.

[00439] Collection and transduction of T lvmphocyte

[00440] Leukocytes were collected from healthy donors by apheresis. Peripheral blood
mononuclear cells (PBMCs) were isolated using FICOLL-PAQUE™ PLUS Media according to
manufacturer’s protocol. Human T cells were purified from PMBCs using Pan T cell isolation kit
(Miltenyi, Cat#130-096-535; Bergisch Gladbach, Germany), following manufacturer’s protocol.
The purified T cells were subsequently pre-activated for 48 hours with human T cell
activation/expansion kit (Miltenyi, Cat#130-091-441) according to manufacturer’s protocol in
which anti-CD3/CD28 MACSiBead particles were added at a bead-to-cell ratio of 1:2. The pre-
activated T cells were transduced with lentivirus stock in the presence of 7pg/ml polybrene. The
transduced cells were then transferred to the cell culture incubator for transgene expression under
suitable conditions.

[00441] Example 5: Evaluation of ir vitro activities of anti-mesothelin CAR-Ts

[00442] In vitro cytotoxicity assay

[00443] OVCAR-8 cells, which is a human ovarian cancer cell line expresses both mesothelin
and FSHR, were used as the target cell in the following studies to evaluate the activities of CAR-

Ts. On day 5 or day 9 after transduction, transduced T cells were harvested and co-incubated with
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an effector cell (CAR-T) to target cell (OVCAR-8) ratio of 7.5: 1 for 20 hours. SS1 CAR-T, M5
CAR-T and TC-210 were used as controls. The controls SS1 CAR-T and M5 CAR-T were used
in all assays to compare assay variation and/or act as a control. Un-transduced T cells (UnT) were
used as a negative control.

[00444] The cytotoxicity was determined by a lactate dehydrogenase (LDH) assay. The results
showed that M5 CAR-T, AS51674 CAR-T, AS60676 CAR-T, TC-210, AS65233 CAR-T,
AS65691 CAR-T, AS80444 CAR-T and AS80533 CAR-T exhibited strong anti-tumor activities
in vitro against OVCAR-8 cells, while SS1 CAR-T showed inferior in vitro activities, UnT had
no killing effect (FIG. 7 and FIG. 8).

[00445] IFNy release assay

[00446] Additionally, supernatant from the in vitro cytotoxicity assay were collected to assess
CAR-induced cytokine release, e.g., interferon gamma (IFNy) release. As shown in FIG. 9 and
FIG. 10, M5 CAR-T, AS51674 CAR-T, AS60702 CAR-T, AS91156 CAR-T, AS91189 CAR-T,
AS92110 CAR-T, AS65233 CAR-T, AS65271 CAR-T and AS80533 CAR-T were stimulated by
OVCAR-8 to produce IFNy, whereas SS1 CAR-T produced less [FNy, while UnT produced little
IFNy.

[00447] Long-term expansion assay by repetitive stimulation

[00448] Day 0 (4 days after transduction), 2x10° OVCAR-8 cells are plated in 6 well plates to
establish a monolayer. Day 1, T cells are counted and 1x10° viable CAR* T cells are plated on
top of the OVCAR-8 cells in fresh media in the absence of cytokines. Day 3, new 2x10°
OVCAR-8 cells monolayers are plated as in day 0. Day 4, viable CAR-T cells are counted. Day 4,
1x10° CAR" T cells from wells that expanded (have at least this number of cells) are re-plated on
anew monolayer as on day 1. Process is repeated for 3-4 repeat stimulations. Fold expansion
after each stimulation is calculated as [viable CAR" T cells on day 4]/ 1x10°, the amount of CAR-
T cells plated on day 1 of each stimulation. To normalize for cells discarded with each new
stimulation, cumulative fold expansion is determined by [(fold expansion) x (fold
expansion+1)...]. As shown in FIG. 11, after 3 rounds of co-culture with target cells, AS51674
CAR-T, AS80444 CAR-T, AS80533 CAR-T, AS80533VH4 CAR-T and AS60702 CAR-T
exhibited better expansion capacity than M5 CAR-T and TC-210.

[00449] Example 6: Evaluation of anti-mesothelin CAR-Ts in in vivo mouse model

[00450] Anti-tumor activity of anti-mesothelin CAR-T was assessed in vivo in an OVCAR-8
xenograft model. 10x10° OVCAR-8 cells were implanted subcutaneously on day 0 in NOD scid
gamma (NSG) mice. Once tumors were 150-200mm?, mice were randomized into treatment
groups. 0.33x10° CAR positive T cells (M5 CAR-T, TC-210, anti-mesothelin CAR-Ts, UnT) in a
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200ul dose was administered intravenously. Mice and tumors were monitored for about 60 days
after tumor cell implantation.

[00451] As shown in FIG. 12, AS80533VH4 CAR-Ts efficiently eradicated tumor in mice and
led to tumor free. AS80444 CAR-Ts also significantly regressed the tumor in vivo. However, M5
CAR-Ts inhibited the tumor growth by about 50%, whereas TC-210 could hardly inhibit the
tumor growth. No tumor inhibitory effect was observed by infusion of UnT. 65 days after CAR-T
infusion, 10x10° OVCAR-8 cells were re-challenged subcutaneously in AS80533VH4 CAR-Ts
cured mice. While tumor kept growing in naive mice, re-challenged tumor was eradicated in
AS80533VH4 cured mice. These results demonstrated that AS80533VH4 CAR-Ts eradicate
tumor at a relatively a low dose (0.33x10° CAR positive T cells) and provide long-term
protection (more than 100 days) in vivo.

[00452] Example 7: Detection of follicle stimulating hormone receptor (FSHR) expression
on ovarian tumor cell lines

[00453] FSHp 33-53 peptide (SEQ ID NO:319) was fused with Fc region of human IgG at the
C-terminus, then transiently produced and purified from HEK293F cells. Transient expression
and purification in HEK293F cells was performed with standard methodology. Briefly, 100 ml of
HEK293F cells at 3x10° cells/m1 were transfected with 100pg plasmid and 300pg
polyethylenimine. The cells were incubated at 37°C with 8% CO; and rotated at 80 rpm. After six
days, the cells were harvested by centrifugation at 3500xg for 20 minutes. The supernatant was
purified by binding Fc fusion FSH 33-53 peptide to Protein A agarose beads. The protein was
eluted with citrate buffer and dialyzed against phosphate buffered saline (PBS).

[00454] To confirm expression of FSHR on ovarian tumor cell lines, Fe fusion FSHf3 33-33
peptide (SEQ ID NO:332) was tested for its binding capacity to OVCAR-3 cells, OVCAR-8 cells
and HEK293F cells (negative control) via flow cytometric assay. The fluorescence-activated cell
sorting (FACS) data (FIG. 13) shows that Fc fusion FSHf 33-53 peptide specifically binds to
OVCAR-3 and OVCAR-8 cells, and does not bind to HEK293 control cells, demonstrating FSHR
expression on ovarian tumor cell lines.

[00455] Example 8: Preparation of FSHR TCR complex

[00456] FSH 33-53 peptide was fused to CD3 epsilon chain, gamma chain or delta chain for
TCR/CD3 complex signaling in a FSHR-dependent and MHC-independent manner. This TCR
complex is named as FSHR TCR complex. Thus, a FSHR TCR complex comprises a fusion
protein comprising, from the N-terminus to the C-terminus, a CD3¢g, CD3y or CD35 signal
peptide (SEQ ID NO:430-432), FSHP 33-53 peptide (SEQ ID NO:319), a linker, a CD3¢, CD3y
or CD33 extracellular domain (SEQ ID NO:433-435), a CD3¢, CD3y or CD30 transmembrane
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domain (SEQ ID NO:436-438), and a CD3¢, CD3y or CD38 intracelluar domain (SEQ ID
NO:439-441). A schematic representation of a FSHR TCR complex comprising a fusion
construct with the FSHP 33-33 peptide fused to the CD3¢ extracellular domain is shown in FIGS.
2A-2B. Similar FSHR TCR complex with the FSHP 33-33 peptide fused to the CD3y or CD38
extracellular domain can also be prepared. The coding sequence for the fusion protein was then
cloned into lentiviral vectors to create a FSHR TCR construct in a single coding frame, using
human EF1 alpha promoter for expression. The resulting CAR backbone vector was named
“PLLV-hEF1a-FSHR TCR.”

[00457] Example 9: Preparation of FSHR/mesothelin tandem CAR constructs

[00458] FSHP 33-53 peptide was fused to anti-mesothelin CAR between the CD8a signal
peptide and the anti-mesothelin scFv or sdAb fragment to generate tandem CAR constructs
containing mesothelin and FSHR binding domains. A linker sequence (selected from SEQ ID
NOs:334-338) was used to link the C-terminus of the FSHf3 33-53 peptide to the N-terminus of
the anti-mesothelin scFv or sdAb fragment. Thus, a full length FSHR/ mesothelin tandem CAR
contains from the N-terminus to the C-terminus: a CD8a signal peptide, FSHf 33-53 peptide, a
linker, a mesothelin binding domain scFv or sdAb, a CD8a hinge domain, a CD8«
transmembrane domain, a CD137 intracellular domain, and a CD3( intracellular domain. A
schematic representation of the tandem CAR construct is shown in FIGS. 3A-3D. The CAR
fragment was then cloned into lentiviral vectors to create a tandem CAR construct in a single
coding frame, using human EF1 alpha promoter for expression. The resulting CAR backbone
vector was named “PLLV-hEFla- tandem.”

[00459] Example 10: Preparation of mesothelin/FSHR dual CAR constructs

[00460] FSHP 33-33 peptide was used to generate a 2™ generation CAR construct comprising a
CD28 intracellular domain and CD3C intracellular domain. The FSHR targeting CAR was then
linked to anti-mesothelin CAR at the C-terminus via a 2A element (SEQ ID NO:346). Thus, a full
length mesothelin/ FSHR dual CAR contains from the N-terminus to the C-terminus: a CD8«
signal peptide (SEQ ID NO:340), a mesothelin binding domain scFv or sdAb (SEQ ID NOs:205-
258 and SEQ ID NOs: 420-428), a CD8a hinge domain (SEQ ID NO:341), a CD8o
transmembrane domain (SEQ ID NO:342), a CD137 intracellular domain (SEQ ID NO:343), a
CD3¢ intracellular domain (SEQ ID NO:345), a 2A element (SEQ ID NO:346), CD8u signal
peptide (SEQ ID NO:340), FSHf 33-53 peptide (SEQ ID NO:319), a CD8« hinge domain (SEQ
ID NO:341), a CD8o transmembrane domain (SEQ ID NO:342), a CD28 intracellular domain
(SEQ ID NO:344), and a CD3C intracellular domain (SEQ ID NO:345). A schematic
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representation of the dual CAR construct is shown in FIGS.4A-4B. The CAR fragment was then
cloned into lentiviral vectors to create a dual CAR construct in a single coding frame, using
human EF1 alpha promoter for expression. The resulting CAR backbone vector was named
“PLLV-hEFlo- dual.”

[00461] Example 11: Preparation of mesothelin/FSHR CAR/TCR constructs

[00462] The FSHR TCR was then linked to anti-mesothelin CAR at the C-terminus via a 2A
element (SEQ ID NO:346). Thus, a full length mesothelin/FSHR CAR/TCR contains from the N-
terminus to the C-terminus: a CD8a signal peptide (SEQ ID NO:340), a mesothelin binding
domain scFv or sdAb (SEQ ID NOs:205-258 and SEQ ID NOs: 420-428), a CD8o hinge domain
(SEQ ID NO:341), a CD8o. transmembrane domain (SEQ ID NO:342), a CD137 intracelluar
domain (SEQ ID NO:343), a CD3( intracelluar domain (SEQ ID NO:345), a 2A clement (SEQ
ID NO:346), a CD3¢ signal peptide (SEQ ID NO:430), FSH3 33-53 peptide (SEQ ID NO:319), a
linker, a CD3e extracellular domain (SEQ ID NO:433), a CD3¢ transmembrane domain (SEQ ID
NO:436), and a CD3¢ intracelluar domain (SEQ ID NO:439). A schematic representation of the
CAR/TCR construct is shown in FIGS. 5SA-5B. The CAR fragment was then cloned into lentiviral
vectors to create a CAR/TCR construct in a single coding frame, using human EF1 alpha
promoter for expression. The resulting CAR backbone vector was named “PLLV-hEF1o-
CAR/TCR.”

[00463] Using similar methods, a mesothelin/FSHR CAR/TCR construct containing a FSHR
TCR complex with the FSHf 33-53 peptide fused to the CD3y or CD38 extracellular domain can
also be prepared.

[00464] Example 12: Preparation of CAR constructs armored with dnTGFBRII

[00465] The dominant negative TGFBRII (dnTGFBRII) was constructed by truncating the
human TGFBRII to remove the intracellular kinase domain at residue 199 as originally reported
(SEQ ID NO:347) (Wieser R, et al., Molecular and cellular biology. 1993; 13:7239-7247). The
dnTGFBRII was linked to a CAR or components of a TCR complex via a P2A element at N-
terminus or C-terminus. The dnTGFBRII armored anti-mesothelin CAR, dnTGFBRII armored
FSHR TCR, dnTGFBRII armored FSHR/mesothelin tandem CAR, dnTGFBRII armored
mesothelin/FSHR dual CAR, dnTGFBRII armored mesothelin/FSHR CAR/TCR were prepared
respectively. Schematic representations of dnTGFBRII armored CAR and/or TCR constructs are
shown in FIGS.6A-6L. The nucleic acid encoding a CAR and/or TCR construct was then cloned

into a lentiviral vector to create a CAR construct with dnTGFBRII in a single coding frame, using
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human EF1 alpha promoter for expression. The resulting CAR backbone vector was named
“PLLV-hEF1a-dnTGFBRII armored CAR.”

[00466] Example 13: Evaluation of in vitro activities of different CAR/TCR constructs
[00467] Lentivirus containing transgene of different CAR/TCR constructs were prepared as
described above. CAR-T cells with different modalities (anti-mesothelin CAR, FSHR TCR,
FSHR/mesothelin tandem CAR, mesothelin/FSHR dual CAR, mesothelin/FSHR CAR/TCR,
dnTGFBRII armored CAR) were generated by transduction of lentivirus into primary T cells,
respectively.

[00468] In vitro activities of anti-mesothelin CARs and FSHR/mesothelin tandem CAR
[00469] In vitro cytotoxicity of AS51674 CAR-T and AS51674 based FSHR/mesothelin
tandem CAR-T were evaluated by LDH assay. FSHP 33-53 peptide was linked to AS51574 viaa

short linker or a long linker at N-terminus or C-terminus, followed by incorporated with 2™
generation CAR construct, corresponding to FSH33-53+AS51674-SL, AS51674+FSH33-53-SL,
FSH33-53+AS51674-LL, 51674+FSH33-53-LL, respectively. The results indicated that
FSHR/mesothelin tandems CARs had comparable killing efficacy against OVCAR-8 cells to anti-
mesothelin CAR, while UnT had no killing effect (FIG. 14).

[00470] In vitro activities of anti-mesothelin CAR. mesothelin/FSHR dual CAR and
mesothelin/FSHR CAR/TCR

[00471] In vitro cytotoxicity of AS51674 CAR-T, AS51674 based mesothelin/FSHR dual
CAR-T, AS80533VH4 CAR-T, AS80533VH4 based mesothelin/FSHR dual CAR-T and
AS80533VH4 based mesothelin/FSHR CAR/TCR-T were evaluated by LDH assay. The results
indicated that AS51674 based mesothelin/FSHR dual CAR-T had comparable killing efficacy
against OVCAR-8 cells to AS51674 CAR-T, AS80533VH4 based mesothelin/FSHR dual CAR-T,
AS80533VH4 based mesothelin/FSHR CAR/TCR-T had comparable killing efficacy against
OVCAR-8 cells to AS80533VH4 CAR-T, while UnT had no killing effect (FIG. 15).

[00472] In vitro activities of naked (no dnTGFBRII armored) CAR and dn TGFBRII armored
CAR

[00473] As described previously, dnTGFBRII was linked to a CAR construct at N-terminus
(dnTGFBRII+CAR) or C-terminus (CAR+ dnTGFBRII). In vitro cytotoxicity of AS51674 CAR-
T and dnTGFBRII armored AS51674 CAR-T were evaluated by LDH assay. The results indicated
that dnTGFBRII armored AS51674 CAR-T had better killing efficacy against OVCAR-8 cells
than AS51674 CAR-T, while UnT had no killing effect (FIG. 16).
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[00474] Besides, in vitro cytotoxicity of AS80533VH4 based mesothelin/FSHR dual CAR-T,
AS80533 based mesothelin/FSHR CAR/TCR-T and corresponding dnTGFBRII armored CAR-T
were evaluated by LDH assay. The results indicated that dnTGFBRII armored CAR-T had
comparable killing efficacy against OVCAR-8 cells to naked CAR-T, while UnT had no killing
effect (FIG. 17).

[00475] Additionally, supernatant from the in vitro cytotoxicity assay were collected to assess
CAR-induced cytokine release, e.g., interferon gamma (IFNy) and tumor necrosis factor alpha
(TNFw) release. As shown in FIG. 18 and FIG. 19, AS80533VH4 based mesothelin/FSHR dual
CAR-T, AS80533 based mesothelin/ESHR CAR/TCR-T and corresponding dnTGFBRII armored
CAR-T were stimulated by OVCAR-8 to produce comparable level of IFNy and TNFo, whereas
UnT produced little IFNy and TNFa.

[00476] Example 14: In vivo efficacy comparison of anti-mesothelin CAR and
mesothelin/FSHR dual CAR

[00477] Anti-tumor activity of AS51674 CAR-T and AS51674 based mesothelin/FSHR dual
CAR-T were assessed in vivo in OVCAR-8 xenograft model. 10x10° OVCAR-8 cells were
implanted subcutaneously on day 0 in NSG mice. Once tumors were 150-200mm?, mice were
randomized into treatment groups. 0.33x10° CAR positive T cells in a 200ul dose was
administered intravenously. As shown in FIG. 20, AS51674 based mesothelin/FSHR dual CAR-
Ts efficiently eradicated tumor in mice, whereas AS51674 CAR-Ts hardly inhibited the tumor
growth. No tumor inhibitory effect was observed by infusion of UnT.

[00478] Besides, anti-tumor activity of AS80533VH4 CAR-T and AS80533VH4 based
mesothelin/FSHR dual CAR-T were also assessed in vivo in OVCAR-8 xenograft model.
Similarly, 0.11x10° CAR positive T cells in a 200ul dose was administered intravenously into
tumor bearing NSG mice when tumor reached 150-200mm?>. As shown in FIG. 21,
mesothelin/FHSR dual CAR-Ts efficiently eradicated the tumor in all of 4 mice and led to tumor
free, whereas anti-mesothelin CAR-Ts only regressed the tumor in 3 out of 4 mice. No tumor
inhibitory effect was observed by infusion of UnT. These results demonstrated that
mesothelin/FSHR dual CAR-T had more potent anti-tumor efficacy than anti-mesothelin CAR-T
in vivo.

[00479] Example 15: In vivo efficacy comparison of naked CAR and dnTGFBRII armored
CAR

[00480] Anti-tumor activity of AS80533VH4 based mesothelin/FSHR dual CAR-T, AS80533
based mesothelin/FSHR CAR/TCR-T and corresponding dnTGFBRII armored CAR-T were
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assessed in vivo in OVCAR-8 xenograft model. Similarly, 0.1x10° CAR positive T cells in a
200ul dose was administered intravenously into tumor bearing NSG mice when tumor reached
150-200mm?>. As shown in FIG. 22, dnTGFBRII armored CAR-T inhibited the tumor growth
more efficiently than corresponding naked CAR-T, for both mesothelin/FSHR dual CAR and
mesothelin/FSHR CAR/TCR. Moreover, mesothelin/FSHR CAR/TCR was a little bit more
potent than mesothelin/FSHR dual CAR in vivo. No tumor inhibitory effect was observed by
infusion of UnT. These results demonstrated that dnTGFBRII armored could enhance the in vivo

efficacy of CAR-Ts.

[00481] It will be appreciated by those skilled in the art that changes could be made to the
embodiments described above without departing from the broad inventive concept thereof. It is
understood, therefore, that this invention is not limited to the particular embodiments disclosed,
but it is intended to cover modifications within the spirit and scope of the present invention as

defined by the present description.
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Sequences of exemplary constructs according to embodiments of the invention:

SEQ ID NO: 205 (AD58126 scFv amino acid seguence; CDRs are underlined)
QVQLKQSGAELAKPGASVEMSCKASGYTFTSYWMHWVKQRPGQGLEWIGYINPSTGHTDYNQKFKDKATLTADKSSSTAY
MQLSSLTSEDSAVYYCARSNWAWEPYWGQGTLVIVSSGGGGSGGGGSGGGGSDIVMTQSPSSLTVIAGEKVIMSCKSSQS
LLNSGNQKNYLTWYQQKPGKPPKLLIYWASTRESGVPDRFTGSGSGIDFTLTISSVQAEDLAVYYCONDYSYPLTFGSGT
RLEIK

SEQ ID NO: 206 (AD58126VH3VL1l scFv amino acid sequence; CDRs are underlined)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVKQAPGQGLEWIGYINPSTGHTDYNQKFKDRATLTADTSTSTVY
MELSSLRSEDTAVYYCARSNWAWEPYWGQGTLVIVSSGGGGSGGGGSGGGGSDIVMTQSPDSLAVSLGERATINCKSSQS
LLNSGNQKNYLTWYQQOKPGQPPKLLIYWASTRESGVPDREFSGSGSGIDFTLTISSLQAEDVAVYYCONDYSYPLTEFGGGT
KLEIK

SEQ ID NO: 207 (AD58116 scFv amino acid sequence; CDRs are underlined)
QVOLKESGPELVKPGASVKISCKTSGYTFTEYTMNWVRQSHGKSLEWIGGIIPNNGDTSYNQKFKGKATLTVDKSSSTAY
MELRSLTSEDSAVYYCAGRFAYWGQGTLVIVSSGGGGSGGGGSGGGGSDIVMTQAPLTLSVTIGQPASISCKSSQSLLDS
DGKTYLNWFLOQRPGQSPKRLIYLVSKLDSGVPDRFTGSGSGIDFTLKISRVEAEDLGVYYCWQGTHFPFTFGSGTKLEIK
SEQ ID NO: 208 (AD58117 scFv amino acid sequence; CDRs are underlined)
QVQLQQOSGPELKKPGETVKISCKASFYTEFTAY SMHWVKQAPGKGLKWMGWINTETGEPTYADDFKGRFAFSLETSATTAY
LOQINNLKNEDTATEFFCARGLRRFAYWGQGTLVIVSSGGGGSGGGGSGGGGSDIVMTQSPTSLAVSLGQRATISCRASESV
DSYGNSFMNWYQQKPGQPPKLLIYLASYLESGVPARFSGSGSRTDFTLTIDPVEADDAATYYCQQONNEDPYTFGGGTRLE
IK

SEQ ID NO: 209 (AD58127 scFv amino acid seguence; CDRs are underlined)
QVQLQQSGAELVRPGASVTLSCKASGYTFTDYEIHWVKQTPVHGLEWIGGIDPETGGAAYTQKFKGKATLTADKSSSTAY
MELRSLTSEDSAVYYCTTYGNYPLDSWGQGTTLTVSSGGGGSGGGGSGGGGSGIVMIQTPLSLPVSLGDQASISCRSSQS
LVHSNGNTYLHWYLQKPGQSPKLLIYKVSNREFSGVPDRFSGSGSGIDFTLKISRVEAEDLGVYFCSQSTHVPLTFGAGTR
LEIK

SEQ ID NO: 210 (AD58143 scFv amino acid seguence; CDRs are underlined)
QVOQLKQSGAELVRPGASVTILSCKASGYTFTDYEMHWVKQTPVHGLEWIGGIDPETGGAAYTQKFKGKATPTADKSSSTAY
MELRSLTSEDSAVYYCTTYGNYPLDSWGQGTTVIVSSGGGGSGGGGSGGGGSDIQMTQTPLSLPVSLGDQASISCRSSQS
LVHSNGNTYLHWYLQKPGQSPKLLIYKVSNRFSGVPDRFSGSGSGIDFTLKISGVEAEDLGVYFCSQSTHVPLTFGAGTK
LELK

SEQ ID NO: 211 (AD58159 scFv amino acid seguence; CDRs are underlined)
QVQLKQSGAELVRPGTSVKISCKASGYTITNYWLGWVKQRPGHGLEWIGDIYPGGGYTINYNEKFKGKATLTADTSSITAY
MQLSSLTSEDSAVYFCARGGSSYWYFDVWGAGTSVTVSSGGGGSGGGGSGGGGSDIQMTQTTSSLSASLGDRVTISC§§§
ODISNYLNWYQQKPDGTVKLLIYYTSSLHSGVPSRESGSGSGIDYSLTISNLEPEDIATYYCQQYSKVPYTFGGGTKLEL
K

SEQ ID NO: 212 (AD58115 scFv amino acid sequence; CDRs are underlined)
QVQLKQSGPELVKPGASVKISCKISGYTFTEY TMNWVKQSHGKSLEWIGGIIPNNGDTSYKQEFKGKATLTVDKSSSTAY
MELRSLTSDDSAVYYCAGRFAYWGQGTLVIVSSGGGGSGGGGSGGGGSDIVMTQTIPLTLSVIIGQPASISCKSSQSLLDS
DGKTYLNWEFLQORPGQSPKRLIYLVSKLDSGVPDRFTGSGSGIDFTLKISRVEAEDLGVYYCWQGTHFPFTFGSGTKLEIK
SEQ ID NO: 213 (AD58123 scFv amino acid sequence; CDRs are underlined)
EVQLOQOSGPGLVAPSQSLSITCTIVSGESLSRYSVHWVRQOPPGKGLEWLGMIWGGGNTDYNSALKSRLSISKDNSKSQVEL
KMNSLQTDDTAMYYCARSLGWYFDIWGAGTTVIVSSGGGGSGGGGSGGGGSDIVMIQSPSSLAVSAGEKVTMSCKSSQSV
LYSSNOQKNYLAWYQOKPGQSPKLLIYWASTRESGVPDRFTGSGSGIDFTLTISSVQAEDLAVYYCHQYLSSWTFGGGTKL
EIK

SEQ ID NO: 214 (AD58145 scFv amino acid sequence; CDRs are underlined)
EVQLOQSGAELAKPGASVKMSCKASGYTEFTSYWMHWVKQRPGQGLEWIGYINPSTGYTDYNQKFKDKATLTADKSSSTAY
MQLSSLTSEDSAVYYCARSNWAWEPYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTIQSPSSLTVTAGEKVTMSCKSSQS
LLNSGNQKNYLTWYQQKPGQPPKLLIYWASTRESGVPDRFTGSGSGTDETLTISSVQAEDLAVYYCQNDYSYPLTFGAGT
KLELK

SEQ ID NO: 215 (AS51489 scFv amino acid seguence; CDRs are underlined)
EVQLVESGGGLVQPGGSLRLSCAASGFNLYYYSTIHWVRQAPGKGLEWVAYISSSSSYTYYADSVKGRETISADTSKNTAY
LOMNSLRAEDTAVYYCARYYPYYGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQ
SVSSAVAWYQQOKPGKAPKLLIYSASSLYSGVPSRESGSRSGIDFTLTISSLOPEDFATYYCQQGESYYPITFGQGTKVEI
K

SEQ ID NO: 216 (AS51491 scFv amino acid seguence; CDRs are underlined)
EVQLVESGGGLVQPGGSLRLSCAASGFNLYSYSMHWVRQAPGKGLEWVAYIYPYSGSTYYADSVKGRFTISADTSKNTAY
LOMNSLRAEDTAVYYCARGYGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVIITCRASQSVS
SAVAWYQOKPGKAPKLLIYSASSLYSGVPSRESGSRSGIDFTLTISSLOPEDFATYYCQOSYYWLFTEGQGTKVEIK
SEQ ID NO: 217 (AS92110 scFv amino acid seguence; CDRs are underlined)
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EVQLVESGGGLVQPGGSLRLSCAASGEFNIYYSSMHWVRQAPGKGLEWVAYIYPYYSYTYYADSVKGRETISADTSKNTAY
LOMNSLRAEDTAVYYCARGYALDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVI ITCRASQSVS
SAVAWYQQKPGKAPKLLIYSASSLYSGVPSRFSGSRSGTDEFTLTISSLQPEDFATYYCQQASSGYHYLITFGQGTKVEIK
SEQ ID NO: 218 (AS91156 scFv amino acid seguence; CDRs are underlined)
EVQLVESGGGLVQPGGSLRLSCAASGFNIYSSSIHWVRQAPGKGLEWVASISSYSSYTSYADSVKGRETISADTSKNTAY
LOMNSLRAEDTAVYYCARYYAMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVIITCRASQSVS
SAVAWYQOKPGKAPKLLIYSASSLYSGVPSRESGSRSGTIDETLTISSLOPEDFATYYCQOGPYYHPITFGQGTKVEIK
SEQ ID NO: 219 (AS91189 scFv amino acid seguence; CDRs are underlined)
EVQLVESGGGLVQPGGSLRLSCAASGFNLSYSSIHWVRQAPGKGLEWVASIYSYSGSTYYADSVKGRFTISADTSKNTAY
LOMNSLRAEDTAVYYCARYWGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVIITCRASQSVS
SAVAWYQOKPGKAPKLLIYSASSLYSGVPSRESGSRSGIDEFTLTISSLOPEDFATYYCQOQYYWYYPITFGQGTKVEIK
SEQ ID NO: 220 (AS51674 scFv amino acid seguence; CDRs are underlined)
EVQLVESGGGLVQPGGSLRLSCAASGFNLYSYYMHWVRQAPGKGLEWVASIYSYSSYTSYADSVKGRFTISADTSKNTAY
LOMNSLRAEDTAVYYCARPFGWGYAGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSP SSLSASVGDRVTITCRA
SQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVPSRFSGSRSGIDEFTLTISSLOQPEDFATYYCQQOGYAP ITFGQGTKVETI
K

SEQ ID NO: 221 (AS66073 sdAb amino acid seguence; CDRs are underlined)
QVQLVESGGDSVQAGGSLTLACTGRKYSSLYCMAWFRQAPGKAREGVAVISSGGFTNYADSVKGRFTISRDNSKNTLYLA
MNGLKPEDTAMYYCAAGLSYCHSSTATATYRGQGTQVTIVSS

SEQ ID NO: 222 (AS66439 sdAb amino acid sequence; CDRs are underlined)
OMQOLVESGGGSVQAGGSLRLSCTAPGEFTSSDCDMDWYRQAAGNQREWVSSLLSTDGSTSYADSVRGRETISKDPAKDTVY
LOMNSLKPEDTAMYFCRCVVAEWGGMDYWGKGTLVTIVSS
SEQ ID NO: 223 (AS65955 sdAb amino acid sequence; CDRs are underlined)
QVHLVESGGGSVQAGGSLRLSCAASGDRVSTGCMGWFRQGPGEEREGLAQIHNYNIAKYADSVKGREFTISKDNAKNILYL
OMNSLKPEDTGLYICTAPVDCSWSME LODPLALSPPRGQGTQVIVSS

SEQ ID NO: 224 (AS65233 sdAb amino acid sequence; CDRs are underlined)
QVHLVESGGGSVQAGGSLRLSCAASEFTYSMGWFRQAPGKEREGVAHIYTRGGTTVYADSVKGREFVLSRYNAKSIMY LOM
NSVKLEDTAMYYCAARTIFEGSWSSPSSEDEWGQGTQVIVSS

SEQ ID NO: 225 (AS65926 sdAb amino acid sequence; CDRs are underlined)
QVQLVESGGGSVQAGGSLRLSCAASGNLYNNMCMGWEFRQAPGKEREGVASIYIGGGYTNYADSVKGRFTISPISRDNAKS
TLYLQMNSLKPEDTAMYYCAAVSIALTREFCAP IVSRYNYWGQGTQVTVSS

SEQ ID NO: 226 (AS66159 sdAb amino acid sequence; CDRs are underlined)
QVRLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWEFRQAPGKEREGVASIYVGGGYTNYADSVRGRFTISQDNAKNTLY
LOMNSLKPEDTAMYYCAAITVALTRAFCAPIPSRYTNWGQGTQVTVSS

SEQ ID NO: 227 (AS66416 sdAb amino acid seguence; CDRs are underlined)
QVQLAESGGGSVQAGGSLRLSCAASGNLYNNMCMGWFRQAPGKEREGVGSIYIGGGYTNYSESVRGRFTISLDNAKKTLN
LOMNSLKPEDTAMYYCAAIPIALTRAFCAPIVSRYTYWGQGTQVIVSS

SEQ ID NO: 228 (AS65850 sdAb amino acid seguence; CDRs are underlined)
EVQLMESGGGSVQAGGSLRLSCAASGF SYSNICMGWEFRQAPGKEREGVAAIYSNGSTIYADSVKGRFTVSKEFAKNTQYL
OMNSLKPEDTAMYYCAAGRCGGPNYWGQGTQVIVSS

SEQ ID NO: 229 (AS65183 sdAb amino acid seguence; CDRs are underlined)
EVQLAESGGGSAQAGGSLRLSCASNGYYNRRYCMAWFRQAPGKEREGVATMTTTSGRTYYADAVKGRFTVSQDNAKSTLY
LOMSSLKPEDTAMYYCAAHLPSSWVTSTDYCDNLQAGEYNSWGQGTQVTIVSS

SEQ ID NO: 230 (AS65062 sdAb amino acid seguence; CDRs are underlined)
QVHLVESGGGSVQAGGSLRLSCAASGVSVVNFAMRWYRQAPGNEREFVSAMYRSGSTSYADSVRGRFTISRDSALNTVEL
OMSGLKPEDTATYYCQATSPMGDTYWGQGTQVIVSS

SEQ ID NO: 231 (AS65065 sdAb amino acid sequence; CDRs are underlined)
EVQLAESGGGSVQAGGSLRLSCAASGYSYCRSTMRWYRQAPGNVREFVSAIYSDGTTSYTDSVKGREFTISQDNAKNTVYL
OMNSLQPEDTAMYYCRIDLVGCNVAGGSPYWGQGTQVIVSS

SEQ ID NO: 232 (AS65556 sdAb amino acid sequence; CDRs are underlined)
QVHLVESGGGSVQVGGSLRLSCAASGYNASICRMSWYRQAPGTEREFVSSSYRDGSQSYADSVKGRETTSRDSAKNTVEL
OMNSLKPSDTAMYYCNAACPWRAYWGQGTQVIVSS

SEQ ID NO: 233 (AS65069 sdAb amino acid sequence; CDRs are underlined)
QVHLVESGGGSVQAGGSLRLSCVASGDTGYQP TMRWYRQAPGKEREFVSATIYSDOQTTSYADSVKGRFTISQDNARKTVYL
OMASLKPEDTAMYYCKLTTRRGSEYWGQGTQVIVSS

SEQ ID NO: 234 (AS65691 sdAb amino acid sequence; CDRs are underlined)
OMQOLVESGGGSVQAGGSLRLSCTVSGYTDYRLVLRWYRQALGKEREFISAIYSDGVTSYSDSVKGRFTISRDNAKNTAYL
OMNSLKSEDTAMYYCKATGSGGVAYWGQGTQVTVSS

SEQ ID NO: 235 (AS65064 sdAb amino acid sequence; CDRs are underlined)
QVQLVESGGGSVQAGGSLKLSCAVSGDTVQTNCMAWFRQAPGKEREAVASILSLYSSGGKTVYADSVKGRETISPDNAQN
TVSLQMNNLKPEDTAMYYCATVRVTVIWAEKLRRCTGFSGMDYWGKGTLVTVSS

SEQ ID NO: 236 (AS65081 sdAb amino acid seguence; CDRs are underlined)
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QVHLMESGGGSVQAGGSLRLSCAASGVPASSYCMGWFRQAPGKEREGVAGIVSDTTTTYADSVKGREFTISKDNAKNTLYL
QMNSLKPEDTATYYCAASHFLLCARKPRWDDLIKYEYWGQGTQVTVSS

SEQ ID NO: 237 (AS65115 sdAb amino acid seguence; CDRs are underlined)
QVQLVESGGGSVQAGGSLRLSCAASGYIYGCMGWFRRAPGKAREEVATIYRDGTAYYANSVEGRFTASRNNAENTLSLEM
NSLNAEDTAMYYCAARTTGCNWDISGVYWGQGTQVTVSS

SEQ ID NO: 238 (AS65271 sdAb amino acid seguence; CDRs are underlined)
OMOLVESGGGSVQAGGSLTLSCAASGKTYGRCMAWFRQAPGKERELVAATYISGGRPYVADSVKGREFTISRDNAKSTMSL
QMNSLRPDDSAMYYCAAGSAGRGPCDRFDQNQYTFWGQGTQVTIVSS

SEQ ID NO: 239 (AS65166 sdAb amino acid seguence; CDRs are underlined)
QVQLVESGGGSVQAGGSLRLSCTASEDLS IYGYNCMGWFRQAPGKEREAVAAIYTGRGTTYYADSVKGREFTISQDNAKNT
VYLOMNSLKPEDTAMYYCASKYCAVVADFGNSRLVRYWGQGTQVTIVSS

SEQ ID NO: 240 (AS65450 sdAb amino acid seguence; CDRs are underlined)
QVRLVESGGGSVQAGGSLRLSCAASGDMNGYKCMGWFRQAPGKEREAVAGIYTGRGTITYYADSVKDREFTISQDNAKNTVY
LOMNSLKPEDTAMYYCAAKYCAVVAEFGGPRLVRYWGQGTQVIVSS

SEQ ID NO: 241 (AS65454 sdAb amino acid seguence; CDRs are underlined)
QVRLVESGGGSVQAGGSLRLSCAASGDMNGYKCMGWFRQAPGKEREAVAGIYTGRNTTYYADSVKDLETISQDNAQNTVE
LOMNSLKPEDTAMYYCASYCAVVAEFRGPRLDRYWGYGTQVTIVTS

SEQ ID NO: 242 (AS65131 sdAb amino acid sequence; CDRs are underlined)
EVQLAESGGGSVQAGGSLTLSCTASEYVTHLGWFRQAPGKEREGVAIESFRIGYTYYADSVKGRETISHDNAKNTLYLQM
NSLKPEDTAIYYCAARQDRSGASMVNRDSYNYWGKGTIQVIVSS

SEQ ID NO: 243 (AS65182 sdAb amino acid sequence; CDRs are underlined)
QVKLVESGGGSVQAGGSLRLSCAASGYTYSYGYMGWFRQAPGKEREGVAKIYNGDGSTYYADSVKGREFTISQDRRNNTLY
LOMNSLAPEDTGMYYCATNRLPNSDVDLVLPREFGREFGYWGQGTQVIVSS

SEQ ID NO: 244 (AS60685 sdAb amino acid sequence; CDRs are underlined)
QVQLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWFRQAPGKEREGVASMYVGGGYTYYDDSVKGRETISRDNAKNTLY
LOMNSLKPEDTAMYYCAAISIALTREFCAPIVSRYNYWGQGTQVIVSS

SEQ ID NO: 245 (AS60702 sdAb amino acid sequence; CDRs are underlined)
QVKLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWERQAPGKEREGVASIYVGGGYTNYADSVRGRETISQDNAKNTLY
LOMNSLKPEDTAMYYCAAITVALTRAFCAPIPSRYTNWGQGTQVIVSS

SEQ ID NO: 246 (AS60705 sdAb amino acid sequence; CDRs are underlined)
QVQLVESGGGSVQSGGSLRLSCAASGYAYSGSCMMAWFRQAPGKEREGVAVSVRRTGSAFYADSVKARFTISRDNAKNTL
YLOMNNLKVEDTAMYYCAADFTCRTWTLNKNYNHWGQGTQVTVSS

SEQ ID NO: 247 (AS60660 sdAb amino acid seguence; CDRs are underlined)
QVHLMESGGGSVQAGGSLRLSCVASGDTGYQP TMRWYRQAPGKEREFVSAIYSDQTTSYADSVKGRETISQDNARKTVYL
QMASLKPEDTAMYYCKLTTRRGSEYWGQGTQVTVSS

SEQ ID NO: 248 (AS60662 sdAb amino acid seguence; CDRs are underlined)
QVHLVESGGGSVQAGGSLRLSCVASGYRNCRSTMRWYRQGPGQVRDWVSSIYTDGTTSYTDSVKGREFTIAQDKGKNTVYL
QMNSLQPEDTAMYYCRIDLVGCNVAGGSPYWGHGTQVTVSS

SEQ ID NO: 249 (AS60664 sdAb amino acid seguence; CDRs are underlined)
QVHLVESGGGSVQAGGSLTLSCAASGKTYGRCMAWFRQAPGKERELVAATYISGGRPYVADSVKGREFTISRDNAKSTMSL
OMNSLRPDDSAMYYCAAGSAGRGPCDREFDONQYTFWGQGTQVIVSS

SEQ ID NO: 250 (AS60668 sdAb amino acid seguence; CDRs are underlined)
QVHLVESGGGSVQAGGSLRLSCAASGDMNGYKCMGWFRQAPGKEREAVAGIYTGRNTTYYADSVKDRFTISQDNAKNTVE
LOMNSLKPEDTAMYYCASKYCAVVAEFGGPRLVRYWGQGTQVIVSS

SEQ ID NO: 251 (AS60676 sdAb amino acid seguence; CDRs are underlined)
QVQLVESGGGSVQAGGSLRLSCAASGYTVSSGCMGWFRQAPGKERERVAQIGRDATTTYADSVKGRFTIARDDAENTLYL
OMNSLKPEDTAMYSCTAYWGVYCLSPGRYWGQGTQVTIVSS

SEQ ID NO: 252 (AS60678 sdAb amino acid seguence; CDRs are underlined)
QVHLVESGGGSVQAGGSLRLSCAVSGYTSSRGCMSWFRQAPGKERERVAY INMRVLTTIYAASVKDRFATISRDNAKNTVD
LOMNNLKPEDTAMYYCAAGYNGQWCEHASDVTAWGQGTQVIVSS

SEQ ID NO: 253 (AS606792 sdAb amino acid sequence; CDRs are underlined)
QVHLMESGGGSVQAGGSLRLSCARSGVIYCRLTMRWYRQAPGSEREFVSATIYSDGSTAYADSVKGREFTMSQDDAKNTVYL
OMNSVKPEDTAMYYCKLNCASGLTAWGQGTQVIVSS

SEQ ID NO: 254 (AS81326 sdAb amino acid sequence; CDRs are underlined)
EVQLVESGGGSVQAGGSLTLSCAASESRDCMAWFRQAPGKAREGVASIYAPDGSTTYADTVKGRETISQDNAKNTLYLQM
NSLQPEDAAMYHCAIGGLSRNTCGYLRGGYFAYFGRGTQVTVSS

SEQ ID NO: 255 (AS81187 sdAb amino acid sequence; CDRs are underlined)
QVRLVESGGGSVQAGGSLRLSCAASGYTYSSYSSNCLGWFRQAPGKEREAVARIYPNSGSTYYADSVKGRETISQDNAKN
TVYLOQMNSLKPEDTAMYYCAVAVGVGDNWCASGAAYFGYWGQGTQVIVSS

SEQ ID NO: 256 (AS80533 sdAb amino acid sequence; CDRs are underlined)
QVHLVESGGGSVQTGGSLRLSCTASGLSEFSTYTVAWFRQAPGKEREGVAAIPYTSQHMVYTDSVKGRETISRDNTKNMVY
LOMNSLKPEDTAMYYCATDRRPGTSMLAINGYNRWGQGTQVTVSS

SEQ ID NO: 257 (AS80444 sdAb amino acid seguence; CDRs are underlined)
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EVQLAESGGGSVQAGGSLRLSCAASGE TF SRNTMGWFRQAPGKEREGVAAIPYTSTGIVYSDSVGGRET ISRDNTKNMVY
LOMNNLEPEDTAMYYCATDRRPGTTMLAVNGYNHWGQGTQVTVSS

SEQ ID NO: 258 (AS81487 sdAb amino acid seguence; CDRs are underlined)
QVRLVESGGGSVQAGGSLRVSCLVSKLTAWRSCVGWFRQAPGKEREGVAAIYSGTGSTYYADSVKGRFTIAQDYAKNMVY
LOMNSLKPEDTAMYYCAGTSIRSSCGLVRDEYAYWGQGTQVTVSS

SEQ ID NO: 259 (AD58126 scFv nucleic acid sequence)
CAGGTGCAGCTGAAGCAGTCTGGGGCTGAACTGGCAAAACCTGGGGCCTCAGTGGAGATGTCCTGCAAGGCTTCTGGCTA
CACCTTTACTAGCTACTGGATGCACTGGGTAAAACAGAGGCCTGGACAGGGTCTGGAATGGATTGGATACATTAATCCTA
GTACTGGTCATACTGACTACAATCAGAAGTTCAAGGACAAGGCCACATTGACTGCAGACAAATCCTCCAGCACAGCCTAC
ATGCAACTGAGCAGCCTGACATCTGAGGACTCTGCAGTCTATTACTGTGCAAGATCCAACTGGGCCTGGTTTCCTTACTG
GGGCCAAGGGACTCTIGGTCACTGTCTCGAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCTGGCGGTGGCGGGTCGGACA
TTGTGATGACTCAGTICTCCATCCTCCCTGACTGTGACAGCAGGAGAGAAGGTCACTATGAGCTGCAAGTCCAGTCAGAGT
CTGTTAAACAGTGGAAATCAAAAGAACTACTTGACCTGGTACCAGCAGAAACCAGGGAAGCCTCCTAAACTGTTGATCTA
CTGGGCATCCACTAGGGAATCTGGGGTCCCTGATCGCTTCACAGGCAGTGGATCTGGAACAGATTTCACTCTCACCATCA
GCAGTGTGCAGGCTGAAGACCTGGCAGTTTATTACTGTCAGAATGATTATAGTTATCCGCTCACGTTCGGTTCTGGGACC
AGACTGGAAATAAAA

SEQ ID NO: 260 (AD58126VH3VL1l scFv nucleic acid sequence)
CAGGTGCAGCTGGTGCAGTCCGGAGCAGAGGTGAAGAAGCCAGGAGCCAGCGTGAAGGTGTCCTGCAAGGCCTCTGGCTA
CACCTTCACAAGCTATTGGATGCACTGGGTGAAGCAGGCACCAGGACAGGGACTGGAGTGGATCGGCTACATCAATCCCT
CCACAGGCCACACCGACTATAACCAGAAGTTTAAGGATCGGGCCACCCTGACAGCCGACACCTCTACAAGCACCGIGTAC
ATGGAGCTGAGCTCCCTGAGGTCCGAGGATACAGCCGTIGTACTATTGCGCCCGCTICTAATTGGGCCTGGTTCCCCTATIG
GGGCCAGGGCACACTGGTGACCGTGTCTAGCGGAGGAGGAGGATCCGGAGGAGGAGGATCTGGCGGCGGCGGCAGCGATA
TCGTGATGACACAGTICCCCTIGACTCTCTGGCCGTGTCTCTGGGAGAGAGGGCAACCATCAACTGTAAGTICCTCTCAGAGC
CTGCTGAACTCCGGCAATCAGAAGAACTACCTGACCTGGTATCAGCAGAAGCCTGGCCAGCCCCCTAAGCTGCTGATCTA
CTGGGCATCTACAAGGGAGAGCGGAGTGCCAGATAGATTCTCCGGCTCTGGCAGCGGCACCGACTTITACACTGACCATCA
GCTCCCTGCAGGCCGAGGATGTIGGCCGTGTACTATTGTCAGAATGACTACAGCTATCCCCTGACATTTGGCGGCGGCACC
AAGCTGGAGATCAAG

SEQ ID NO: 261 (AD58116 scFv nucleic acid sequence)
CAGGTGCAGCTGAAGGAGTCTGGACCTGAGCTGGTGAAGCCTGGGGCTTCAGTGAAGATATCCTGCAAGACTTCTGGATA
CACATTCACTGAATACACCATGAACTGGGTGAGGCAGAGCCATGGAAAGAGCCTTGAGTGGATTGGAGGTATTATTCCTA
ACAATGGTGATACTAGCTACAACCAGAAGTTCAAGGGCAAGGCCACATTGACTGTAGACAAGTCCTCCAGCACAGCCTAC
ATGGAACTCCGCAGCCTGACATCTGAGGATTICTGCAGTICTATTACTGTGCAGGGCGGTTTGCTTACTGGGGCCAAGGGAC
TCTGGICACTGICTICGAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCTGGCGGTGGCGGGTCGGATATTGTGATGACCC
AGGCTCCACTCACTTTGICGGTTACCATTGGACAACCAGCCTCCATCTCTTGCAAGTCAAGTCAGAGCCTCTTAGATAGT
GATGGAAAGACATATTTGAATTGGTTICTTACAGAGGCCAGGCCAGTCTCCAAAGCGCCTAATCTATCTGGTGTCTAAACT
GGACTCTGGAGTCCCTGACAGGTTCACTGGCAGTGGATCAGGGACAGATTTCACACTGAAAATCAGCAGAGTGGAGGCTG
AGGATTTGGGAGTTTATTATTGCTGGCAAGGTACACATTITTICCATTICACGTTCGGCTCGGGCACAAAGTTGGAAATAAAA
SEQ ID NO: 262 (AD58-1-17 scFv nucleic acid sequence)
CAGGTCCAGCTGCAGCAGTCTGGACCTGAGCTGAAGAAGCCTGGAGAGACCGTCAAGATCTCCTGCAAGGCTTICTTTTTA
TACCTTCACAGCCTATTCAATGCACTGGGTGAAGCAGGCTCCAGGAAAGGGTTTAAAGTGGATGGGCTGGATAAACACTG
AGACTGGTGAGCCAACATATGCAGATGACTTCAAGGGACGGTTTGCCTTICTCTTTGGAAACCTCTGCCACCACTGCCTAT
TTGCAGATCAACAACCTCAAAAATGAGGACACGGCTACATTTTTCTGTGCTAGGGGACTACGGCGGTTTIGCTTACTGGGG
CCAGGGGACTCTGGICACTGTCTCGAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCTGGCGGTGGCGGGTICGGACATTG
TGATGACACAGTCTCCAACTTICTTTGGCTGTIGTCTCTAGGGCAGAGGGCCACCATATCCTGCAGAGCCAGTGAAAGTGTT
GATAGTTATGGCAATAGTITTITATGAATTGGTACCAGCAGAAACCAGGACAGCCACCCAAACTCCTCATCTATCTTGCATC
CTACCTAGAATCTGGGGTCCCTIGCCAGGTTCAGTGGCAGTGGGTCTAGGACAGACTTCACCCTCACCATTGATCCIGIGG
AGGCTGATGATGCTGCAACCTATTACTGTCAGCAAAATAATGAGGATCCGTACACGTTCGGAGGGGGGACCAGACTGGAA
ATAAAA

SEQ ID NO: 263 (AD58127 scFv nucleic acid sequence)
CAGGTTCAGCTGCAGCAGTCTGGGGCTGAACTGGTGAGGCCTGGGGCTICAGTGACGCTGTCCTGCAAGGCTTICGGGCTA
CACATTTACTGACTATGAAATTCACTGGGTGAAGCAGACACCTIGIGCATGGCCTGGAATGGATTGGAGGTATTGATCCTG
AAACTGGIGGIGCTGCCTACACTCAGAAGTTCAAGGGCAAGGCCACACTGACTGCAGACAAATCCTCCAGCACAGCCTAC
ATGGAGCTCCGCAGCCTGACATCTGAGGACTCTGCCGTICTATTACTGTACAACTTATGGTAACTACCCCCTTGACTICCTIG
GGGCCAAGGCACCACTCTCACAGICICGAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCTGGCGGTGGCGGGTCGGGTA
TTGTGATGACCCAGACTCCACTICTCCCTGCCIGTCAGTCTTGGAGATCAAGCCTCCATCTCTTGCAGATCTAGTCAGAGC
CITTGTACACAGTAATGGAAACACCTATTTACATTGGTACCTGCAGAAGCCAGGCCAGICTCCAAAGCTCCTGATCTACAA
AGTTTCCAACCGATTTTCTIGGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAGGGACAGATTTCACACTCAAGATCAGCA
GAGTGGAGGCTGAGGATCTGGGAGTTTATTTCTGCTCTCAAAGTACACATGTTICCGCTCACGTTCGGTIGCTGGGACCAGA
CTGGAAATAAAA

SEQ ID NO: 264 (AD58143 scFv nucleic acid sequence)
CAGGTGCAACTGAAGCAGTCTIGGGGCTGAACTGGTGAGGCCTGGGGCTTCAGTGACGCTGTCCTGCAAGGCTTCGGGCTA
CACATTTACTGACTATGAAATGCACTGGGTGAAGCAGACACCTGIGCATGGCCTGGAATGGATCGGAGGTATTGATCCTG
AAACTGGTIGGTGCTGCCTACACTCAGAAGTTCAAGGGCAAGGCCACACCGACTGCAGACAAATCCTCCAGCACAGCCTAC
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ATGGAGCTCCGCAGCCTGACATCTGAGGACTCTGCCGTICTATTACTGTACAACTTATGGTAACTACCCCCTTGACTCCTIG
GGGCCAAGGCACCACGGTCACCGICTCGAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCTGGCGGTGGCGGGTCGGATA
TCCAGATGACACAGACTCCACTCTICCCTGCCTIGTCAGICTTGGAGATCAAGCCTCCATCTCTTGCAGATCTAGTCAGAGC
CTTGTACACAGTAATGGAAACACCTATTTACATTIGGTACCTGCAGAAGCCAGGCCAGICTCCAAAGCTCCTGATCTACAA
AGTTTCCAACCGATTTTICTIGGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAGGGACAGATTTCACACTCAAGATCAGCG
GAGTGGAGGCTGAGGATCTGGGAGTTTATTTCTGCTCTCAAAGTACACATGTTICCGCTCACGTTCGGTGCTGGGACCAAG
CTGGAGCTGAAA

SEQ ID NO: 265 (AD58159 scFv nucleic acid sequence)
CAGGTGCAACTGAAGCAGTCTGGAGCTGAGCTGGTAAGGCCTGGGACTTCAGTGAAGATATCCTGCAAGGCTTCTGGCTA
CACCATCACTAACTACTGGCTAGGTTGGGTAAAGCAGAGGCCAGGACATGGACTTGAGTGGATTGGAGATATTTACCCTG
GAGGTGGTTATACTAACTACAATGAGAAGTTCAAGGGCAAGGCCACACTGACTGCAGACACATCCTCCATCACTGCCTAC
ATGCAGCTCAGTAGCCTGACATCTGAGGACTCTGCTGTICTATTTCTGTGCAAGAGGCGGTAGTAGCTACTGGTACTTCGA
TGTICTGGGGCGCAGGGACCTCAGTCACCGTCTCGAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCTGGCGGTGGCGGGT
CGGATATCCAGATGACACAGACTACATCCTCCCTIGTICTGCCTCTCTGGGAGACAGAGTCACCATCAGTTGCAGTGCAAGT
CAGGACATTAGCAATTATTTAAACTGGTATCAGCAGAAACCAGATGGAACTGTTAAACTCCTGATCTATTACACATCAAG
TTTACACTCAGGAGTCCCATCAAGGTTCAGTIGGCAGTGGGTCTGGGACAGATTATTCTCTCACCATCAGCAACCTGGAAC
CTGAAGATATTGCCACTTACTATTGTCAGCAGTATAGTAAGGTTCCGTACACGTTCGGAGGGGGGACCAAGCTGGAGCTG
AAA

SEQ ID NO: 266 (AD58115 scFv nucleic acid sequence)
CAGGTGCAGCTGAAGCAGTCTGGACCTGAGCTGGTGAAGCCTGGGGCTICAGTGAAGATATCCTGCAAGACTTICTGGATA
CACATTCACTGAATACACCATGAACTGGGTGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGATTGGAGGAATTATTCCTA
ACAATGGTGATACTAGCTACAAACAGGAGTTCAAGGGCAAGGCCACATTGACTGTAGACAAGTICCTICCAGCACAGCCTAC
ATGGAGCTCCGCAGCCTGACATCTGACGATTCTGCAGTCTATTACTGTGCAGGGCGGTTTGCTTACTGGGGCCAAGGGAC
TCTGGTCACTGTCTCGAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCTGGCGGTGGCGGGTCGGATATTGTGATGACCC
AGACTCCACTCACTTTIGTICGGTTACCATTGGACAACCAGCCTICCATCTICTITGCAAGTCAAGTCAGAGCCTICTTAGATAGT
GATGGAAAGACATATTTGAATTGGTTCTTACAGAGGCCAGGCCAGTCTCCAAAGCGCCTAATCTATCTGGTGTCTAAACT
GGACTCTGGAGTCCCTGACAGGTTCACTGGCAGTGGATCAGGGACAGATTTCACACTGAAAATCAGCAGAGTGGAGGCTG
AGGATTTGGGAGTTTATTATTGCTGGCAAGGTACACATTTTCCATTCACGTTCGGCTCGGGCACAAAGTTGGAAATAAAA
SEQ ID NO: 267 (AD58123 scFv nucleic acid sequence)
GAGGTCCAGCTGCAGCAGTCAGGACCTGGCCTIGGTGGCACCCTCACAGAGCCTGTCCATCACATGCACTGTICICTIGGGTT
CICATTATCCAGATATAGTGTACACTGGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGGCTGGGAATGATATGGGGTG
GTGGAAACACAGACTATAATTCAGCTCTCAAATCCAGACTGAGCATCAGCAAGGACAACTCCAAGAGCCAAGTTTICTTA
AAAATGAACAGTCTGCAAACTGATGACACAGCCATGTACTACTGIGCCAGAAGCCTGGGCTGGTACTTICGATATCTGGGG
CGCAGGGACCACGGTICACCGTICTCGAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCTGGCGGTGGCGGGTCGGACATTG
TGATGACACAGTCGCCATCATCTICIGGCTGTGTCTGCAGGAGAAAAGGTCACTATGAGCTGTAAGTCCAGTCAAAGTGTT
TTATACAGTTCAAATCAGAAGAACTACTTIGGCCTGGTACCAGCAGAAACCAGGGCAGTICTCCTAAACTGCTGATCTACTG
GGCATCCACTAGGGAATCTGGTGTCCCTGATCGCTTCACAGGCAGTGGATCTGGGACAGATTTITACTCTTACCATCAGCA
GTIGTACAAGCTGAAGACCTGGCAGTTTATTACTGTCATCAATACCTICTCCTCGTIGGACGTTCGGTGGAGGCACAAAGCTG
GAAATCAAA

SEQ ID NO: 268 (AD58145 scFv nucleic acid seguence)
GAGGTTCAGCTGCAACAGTCTGGGGCTGAACTGGCAAAACCTGGGGCCTCAGTGAAGATGTCCTGCAAGGCTTCTGGCTA
CACCTTTACTAGCTACTGGATGCACTGGGTAAAACAGAGGCCTGGACAGGGTCTGGAATGGATTGGATACATTAATCCTA
GCACTGGTITATACTGACTACAATCAGAAGTTCAAGGACAAGGCCACATTGACTGCAGACAAATCCTCCAGCACAGCCTAC
ATGCAACTGAGCAGCCTGACATCTIGAGGACTCTGCAGTCTATTACTGTGCAAGATCCAACTGGGCCTIGGTTTICCTTACTG
GGGCCAAGGGACTCTIGGTCACTGTCTCGAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCTGGCGGTGGCGGGTCGGACA
TCCAGATGACACAGTICTCCATCCTICCCTGACTGTGACAGCAGGAGAGAAGGTCACTATGAGCTGCAAGTCCAGTCAGAGT
CIGTTAAACAGTGGAAATCAAAAGAACTACTTGACCTGGTACCAGCAGAAACCAGGGCAGCCTCCTAAACTGTTGATCTA
CTGGGCATCCACTAGGGAATCTGGGGTCCCTGATCGCTTCACAGGCAGTGGATCTGGAACAGATTTCACTCTCACCATCA
GCAGTGTGCAGGCTGAAGACCTGGCAGTTTATTACTGTCAGAATGATTATAGTTATCCGCTCACGTTCGGTGCTGGGACC
AAGCTGGAGCTGAAA

SEQ ID NO: 2692 (AS51489 scFv nucleic acid sequence)
GAGGTTCAACTGGTGGAGAGCGGTGGIGGTCTIGGTTCAGCCGGGTGGTAGCCTGCGTCTGAGCTGCGCAGCTICTGGCTT
CAACCTICTATTATTATTCTATCCACTGGGTGCGTCAGGCGCCGGGTAAAGGCCTGGAATGGGTTGCATATATTTCTTCTT
CTTCTAGCTATACTTATTATGCCGATAGCGTCAAGGGCCGTTTCACCATCAGCGCGGATACCAGCAAAAACACCGCATAC
CTGCAAATGAACAGCCTIGCGTGCGGAAGATACCGCCGTICTATTATTGTGCTCGCTACTACCCGTACTACGGTATGGACTA
CTGGGGTCAAGGCACCCTIGGTTACCGTGAGCAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCTGGCGGTGGCGGGTCGG
ACATCCAGATGACCCAGAGCCCGAGCAGCCTGAGCGCGAGCGTTGGTGACCGTGITACCATTACCTGCCGTGCGAGCCAG
AGCGTTAGCAGCGCGGIGGCGTGGTACCAGCAAAAGCCGGGTAAAGCGCCGAAGCTGCTGATCTATAGCGCGAGCAGCCT
GTATAGCGGCGTTCCGAGCCGTTTCAGCGGTAGCCGTAGCGGCACCGACTTTACCCTGACCATTAGCAGCCTGCAGCCGG
AAGATTTCGCAACTTATTACTGTICAGCAAGGTTTCTICTTACTACCCGATCACGTTICGGACAGGGCACCAAAGTTGAGATT
AAA

SEQ ID NO: 270 (AS51491 scFv nucleic acid sequence)
GAGGTTCAACTGGTGGAGAGCGGTIGGTGGTICTGGTTCAGCCGGGTGGTAGCCTGCGTICTGAGCTGCGCAGCTTCTGGCTT
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CAACCTCTATTCTTATTICTATGCACTGGGTGCGTCAGGCGCCGGGTAAAGGCCTGGAATGGGTTGCATATATTTATCCTT
ATTCIGGCTICTACTTATTATGCCGATAGCGTCAAGGGCCGTTTCACCATCAGCGCGGATACCAGCAAAAACACCGCATAC
CTGCAAATGAACAGCCTIGCGTIGCGGAAGATACCGCCGICTATTATTIGTIGCTCGCGGTTACGGTATGGACTACTGGGGTCA
AGGCACCCTGGTTACCGTGAGCAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCIGGCGGTGGCGGGTCGGACATCCAGA
TGACCCAGAGCCCGAGCAGCCTGAGCGCGAGCGTTGGTGACCGTGTTACCATTACCTGCCGTGCGAGCCAGAGCGTTAGC
AGCGCGGTGGCGTGGTACCAGCAAAAGCCGGGTAAAGCGCCGAAGCTGCTGATCTATAGCGCGAGCAGCCTGTATAGCGG
CGTTCCGAGCCGTTTCAGCGGTAGCCGTAGCGGCACCGACTTTACCCTGACCATTAGCAGCCTGCAGCCGGAAGATTTICG
CAACTTATTACTGTCAGCAATCTTACTACTGGCTGTTCACGTITCGGACAGGGCACCAAAGTTGAGATTAAA

SEQ ID NO: 271 (AS92110 scFv nucleic acid sequence)
GAGGTTCAACTGGTGGAGAGCGGTGGTGGTCTIGGTTCAGCCGGGTGGTAGCCTGCGTICTGAGCTGCGCAGCTTCTGGCTT
CAACATCTATTATTCTTCTATGCACTGGGTGCGTCAGGCGCCGGGTAAAGGCCTGGAATGGGTTGCATATATTTATCCTT
ATTATAGCTATACTTATTATGCCGATAGCGTCAAGGGCCGTTTCACCATCAGCGCGGATACCAGCAAAAACACCGCATAC
CTGCAAATGAACAGCCTGCGTGCGGAAGATACCGCCGTICTATTATTGTGCTCGCGGTTACGCTTTGGACTACTGGGGTCA
AGGCACCCIGGTTACCGTGAGCAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCTIGGCGGTGGCGGGTCGGACATCCAGA
TGACCCAGAGCCCGAGCAGCCTGAGCGCGAGCGTTGGTGACCGTIGTTACCATTACCTGCCGTGCGAGCCAGAGCGTITAGC
AGCGCGGTIGGCGTGGTACCAGCAAAAGCCGGGTAAAGCGCCGAAGCTGCTGATCTATAGCGCGAGCAGCCTGTATAGCGG
CGTTCCGAGCCGTITTCAGCGGTAGCCGTAGCGGCACCGACTTTACCCTGACCATTAGCAGCCTGCAGCCGGAAGATTTCG
CAACTTATTACTGTCAGCAAGCTTICTITCTGGTITACCATTACCTGATCACGTITCGGACAGGGCACCAAAGTTGAGATTAAA
SEQ ID NO: 272 (AS91156 scFv nucleic acid sequence)
GAGGTTCAACTGGTGGAGAGCGGTGGIGGTCTIGGTTCAGCCGGGTGGTAGCCTGCGTCTGAGCTGCGCAGCTICTGGCTT
CAACATCTATTCTTICTTCTATCCACTGGGTGCGTCAGGCGCCGGGTAAAGGCCTGGAATGGGTTGCATCTATTTCTTCTT
ATTCTAGCTATACTTICTTATGCCGATAGCGTCAAGGGCCGTITTCACCATCAGCGCGGATACCAGCAAAAACACCGCATAC
CTGCAAATGAACAGCCTGCGTGCGGAAGATACCGCCGTICTATTATTGTGCTCGCTACTACGCTATGGACTACTGGGGTICA
AGGCACCCIGGTTACCGTGAGCAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCTGGCGGTGGCGGGTCGGACATCCAGA
TGACCCAGAGCCCGAGCAGCCTGAGCGCGAGCGTTGGTGACCGTGTTACCATTACCTGCCGTGCGAGCCAGAGCGITAGC
AGCGCGGTGGCGTGGTACCAGCAAAAGCCGGGTAAAGCGCCGAAGCTGCTGATCTATAGCGCGAGCAGCCTGTATAGCGG
CGTTCCGAGCCGTITTCAGCGGTAGCCGTAGCGGCACCGACTTTACCCTGACCATTAGCAGCCTGCAGCCGGAAGATTTICG
CAACTTATTACTGTICAGCAAGGTCCGTACTACCATCCGATCACGTTCGGACAGGGCACCAAAGTTGAGATTAAA

SEQ ID NO: 273 (AS91189 scFv nucleic acid sequence)
GAGGTTCAACTGGTIGGAGAGCGGTIGGTIGGTICTIGGTTCAGCCGGGTGGTAGCCTGCGICTGAGCTGCGCAGCTTCTGGCTT
CAACCTICICTITATTICTTICTATCCACTGGGTGCGTCAGGCGCCGGGTAAAGGCCTGGAATGGGTTGCATCTATTTATICTT
ATTCIGGCTICTACTTATTATGCCGATAGCGTCAAGGGCCGTTTCACCATCAGCGCGGATACCAGCAAAAACACCGCATAC
CTGCAAATGAACAGCCTIGCGTIGCGGAAGATACCGCCGICTATTATTIGTIGCTCGCTACTGGGGTATGGACTACTGGGGTCA
AGGCACCCTGGTITACCGTGAGCAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTCIGGCGGTGGCGGGTCGGACATCCAGA
TGACCCAGAGCCCGAGCAGCCTGAGCGCGAGCGTTGGTGACCGTGTTACCATTACCTGCCGTGCGAGCCAGAGCGTITAGC
AGCGCGGTGGCGTGGTACCAGCAAAAGCCGGGTAAAGCGCCGAAGCTGCTGATCTATAGCGCGAGCAGCCTGTATAGCGG
CGTTCCGAGCCGTTTCAGCGGTAGCCGTAGCGGCACCGACTTTACCCTGACCATTAGCAGCCTGCAGCCGGAAGATTTICG
CAACTTATTACTGTCAGCAATACTACTGGTACTACCCGATCACGTTCGGACAGGGCACCAAAGTTGAGATTAAA

SEQ ID NO: 274 (AS51674 scFv nucleic acid sequence)
GAGGTTCAACTGGTGGAGAGCGGTIGGTGGTCTGGTTCAGCCGGGTGGTAGCCTGCGTCTGAGCTGCGCAGCTTCTGGCTT
CAACCTCTATTICTTATTATATGCACTGGGTGCGTCAGGCGCCGGGTAAAGGCCTGGAATGGGTTGCATCTATTTATTICTT
ATTCTAGCTATACTTCTTATGCCGATAGCGTCAAGGGCCGTTTCACCATCAGCGCGGATACCAGCAAAAACACCGCATAC
CTGCAAATGAACAGCCTGCGTGCGGAAGATACCGCCGTCTATTATTGTGCTCGCCCGTTCGGTTGGGGTTACGCTGGTAT
GGACTACTGGGGTCAAGGCACCCTGGTTACTGTGAGCAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCTICTGGCGGIGGCG
GGTCGGACATCCAGATGACCCAGAGCCCGAGCAGCCTGAGCGCGAGCGTTGGTGACCGTGTTACCATTACCTGCCGTIGCG
AGCCAGAGCGTTAGCAGCGCGGIGGCGIGGTACCAGCAAAAGCCGGGTARAGCGCCGAAGCTGCTGATCTATAGCGCGAG
CAGCCTGTATAGCGGCGTTCCGAGCCGTTTCAGCGGTAGCCGTAGCGGCACCGACTTTACCCTGACCATTAGCAGCCTGC
AGCCGGAAGATTTCGCAACTTATTACTGTCAGCAAGGTTACGCTCCGATCACGTITCGGACAGGGCACCAAAGTTGAGATT
AAA

SEQ ID NO: 275 (AS66073 sdAb nucleic acid sequence)
CAGGTITCAGCTGGTGGAGTCTGGGGGAGACTCGGTGCAGGCTGGGGGGTICTCTGACACTCGCCTGTACAGGGCGTAAATA
CAGCAGTCTATACTGCATGGCCTGGTTCCGCCAGGCTCCAGGGAAGGCGCGCGAGGGGGTCGCAGTITATTAGCAGIGGCG
GCTTCACAAATTACGCTGACTCCGTAAAGGGCCGATTCACCATCTCCAGAGACAACTCCAAGAACACGCTGTATCTIGGCA
ATGAACGGCCTGAAACCTGAGGACACTGCCATGTACTACTGTGCGGCAGGCCTATCCTATTGCCATTCAAGCACAGCAAC
CGCCACGTACCGGGGCCAGGGGACCCAGGTCACCGTCTCCTCA

SEQ ID NO: 276 (AS66439 sdAb nucleic acid sequence)
CAGATGCAGCTGGTIGGAGTICTGGGGGAGGCTCGGTGCAGGCTGGGGGGTCTCTGAGACTCTCCTGCACAGCCCCTGGATT
CACCTCCAGTGACTGCGACATGGACTGGTACCGCCAGGCTGCAGGGAATCAGCGCGAATGGGTICTCATCTICTICTTAGTA
CTGACGGTAGCACAAGCTATGCGGACTCCGTGAGGGGCCGATTCACCATCTCCAAAGACCCAGCCAAGGACACGGTGTAT
CTGCAAATGAACAGCCTGAAACCTGAGGACACGGCCATGTATTTCTGTAGGTIGTIGTCGTGGCTGAGTGGGGCGGCATGGA
CTACTGGGGCAAAGGAACCCTGGTICACCGTICTICCTICA

SEQ ID NO: 277 (AS65955 sdAb nucleic acid sequence)
CAGGTGCACCTIGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTGCAGCCTCTGGCGA
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CCGCGTICAGTACTGGCTIGTATGGGCTGGTTCCGCCAGGGTCCAGGCGAGGAGCGCGAGGGGCTCGCACAAATTCACAATT
ATAATATCGCAAAGTACGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAAAGACAACGCCAAGAACATTCTGTATCIG
CAAATGAACAGCCTGAAACCTGAGGACACTGGCTTIGTACATCTGTACGGCTCCTIGTAGATTIGTAGCTGGAGCATGTITTICT
GCAAGACCCACTTGCGTTGTCTCCACCTAGGGGCCAGGGGACCCAGGTCACCGTICTCCTCA

SEQ ID NO: 278 (AS65233 sdAb nucleic acid sequence)
CAGGTGCACCTGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTGCAGCCTCTGAATT
CACGTACAGTATGGGCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGGCGTCGCACATATTTACACTCGTGGTIGGTA
CCACGGTCTATGCCGACTCCGTGAAGGGCCGATTCGTCCTCTCCCGATACAACGCCAAGAGCATAATGTATCTACAAATG
AACAGCGTGAAACTTGAGGACACTGCCATGTATTACTGTGCGGCCCGGACCATATTCGAAGGTAGCTGGTCGTCCCCATC
CTCGTTTGACTTCTGGGGCCAGGGGACCCAGGTCACCGTICTCCTCA

SEQ ID NO: 279 (AS65926 sdAb nucleic acid sequence)
CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTIGCAGCCTCTGGAAA
CCTCTACAATAACATGTGCATGGGCTGGTTCCGGCAGGCTCCAGGGAAGGAGCGCGAGGGGGTCGCAAGTATTTATATTG
GIGGTGGTITACACCAACTATGCCGACTCCGTGAAGGGCCGATTCACCATCTCCCCCATCTCCCGAGACAACGCCAAGAGC
ACGCTGTATCTGCAAATGAACAGCCTGAAACCTGAGGACACTGCCATGTACTACTGTGCGGCAGTCTCCATCGCGCTTAC
GAGGGAATTCTGCGCCCCGATCGTTITCTCGGTATAATTACTGGGGCCAGGGGACCCAGGTCACCGICTICCTICA

SEQ ID NO: 280 (AS66159 sdAb nucleic acid sequence)
CAGGTGAGGTTGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCATGTGCAGCCTCTGGAAA
CGICTACAATAACATGTGCATGGGCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGGGGTCGCAAGTATCTATGTTG
GIGGTGGTITACACCAACTATGCCGACTCCGTIGAGGGGCCGATTCACCATCTCCCAAGACAACGCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGAAACCTGAGGACACTGCCATGTACTACTGTGCGGCAATTACCGTCGCGCTTACGAGGGCTTT
CTGCGCCCCGATCCCTTCTCGGTATACCAACTGGGGCCAGGGGACCCAGGTCACCGTICTCCTCA

SEQ ID NO: 281 (AS66416 sdAb nucleic acid sequence)
CAGGTGCAGCTGGCGGAGTCTGGGGGAGGTTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTGCAGCCTCTGGAAA
CCTCTACAATAACATGTGCATGGGCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGGGGTCGGAAGTATTITATATTG
GIGGTGGITACACCAACTATTCCGAATCCGTIGAGGGGCCGATTCACCATCTCCCTAGACAACGCCAAGAAGACGCTGAAT
CTIGCAAATGAACAGCCTGAAACCTGAGGACACTGCCATGTACTACTGTGCGGCAATCCCCATCGCGCTTACGAGGGCTTT
CTGCGCCCCGATCGTITICTCGGTATACGTACTGGGGCCAGGGGACCCAGGTCACCGTICTCCTICA

SEQ ID NO: 282 (AS65850 sdAb nucleic acid sequence)
GAGGTGCAGCTGATGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTGCAGCCTCTGGATT
CICCTACAGTAACATCIGTATGGGCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGGGGTCGCGGCTATTTATAGTA
ATGGTAGCACAATCTACGCAGACTCCGTGAAGGGCCGATTCACCGICTCCAAAGAATTCGCCAAGAACACTCAGTATCTG
CAAATGAACAGCCTGAAACCTGAGGACACTGCCATGTACTACTGTIGCGGCAGGCCGGTIGTGGGGGCCCTAACTACTGGGG
CCAGGGGACCCAGGTCACCGTICTCCTICA

SEQ ID NO: 283 (AS65183 sdAb nucleic acid sequence)
GAGGTGCAACTGGCGGAGTCTGGGGGAGGCTCGGCGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTGCAAGCAATGGGTA
CTACAACCGTCGCTATTGTATGGCCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGGGGTCGCGACTATGACTACTA
CTAGTGGTCGCACATACTATGCCGACGCCGTGAAGGGCCGATTCACCGTCTCCCAAGACAACGCCAAGTCCACGCTGTAT
CTGCAAATGAGCAGCCTGAAACCTGAGGACACTGCCATGTACTACTGTGCGGCGCACCTTCCCAGTTICTTGGGTGACGTC
GACTGATTACTGCGACAACTTGCAAGCCGGCTTTTATAACTCCTGGGGCCAGGGGACCCAGGTCACCGTICTCCTCA

SEQ ID NO: 284 (AS65062 sdAb nucleic acid sequence)
CAGGTGCACCTGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTGCAGCCTCTGGAGT
CAGCGTGGTTAACTTICGCCATGAGGTGGTACCGCCAGGCTCCAGGGAACGAGCGCGAGTTCGTCTCAGCGATGTACCGTT
CTGGTAGCACGTCTTACGCTGACTCCGTGAGGGGCCGATTCACCATCTCCCGAGACAGCGCCTTGAACACGGTGTITTICTT
CAAATGAGCGGCCTGAAACCTGAGGACACGGCCACGTATTACTGTCAAGCGACATCACCTATGGGCGACACCTACTGGGG
CCAGGGGACCCAGGTICACCGTCTCCTCA

SEQ ID NO: 285 (AS65065 sdAb nucleic acid sequence)
GAGGTGCAACTGGCGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTIGCAGCCTCTGGATA
CAGCTACTGTAGGTCCACCATGCGCTGGTACCGCCAGGCTCCAGGGAACGTGCGCGAATTTGTCTCAGCTATCTATAGTG
ATGGTACCACAAGCTACACAGACTCCGIGAAGGGCCGATTCACCATCTCCCAAGACAACGCCAAGAACACTGTGTATCTA
CAAATGAACAGCCTGCAACCTGAAGACACGGCCATGTATTACTGTCGGATAGATCTTGTCGGATGCAACGTAGCTGGIGG
CAGTCCTTACTGGGGCCAGGGGACCCAGGTCACCGTICTCCTCA

SEQ ID NO: 286 (AS65556 sdAb nucleic acid sequence)
CAGGTGCACCTIGGTIGGAGTCTGGGGGAGGCTCGGTGCAGGTTGGAGGGTCTCTGAGACTCTCCTGTGCAGCCTCTGGATA
CAACGCCTCTATCTGCCGCATGAGCTGGTACCGCCAGGCTCCCGGGACTGAGCGCGAGTTCGTCTCATCGICTTACAGGG
ATGGTAGCCAAAGCTACGCAGACTCCGTGAAGGGGCGATTCACCACATCCCGAGACTCCGCCAAGAACACGGTIGTITICTG
CAAATGAACAGCCTGAAACCTTCGGACACGGCCATGTATTACTGTAACGCAGCTTGCCCCTGGCGGGCCTACTGGGGCCA
GGGGACCCAGGTCACCGICTICCTICA

SEQ ID NO: 287 (AS65069 sdAb nucleic acid sequence)
CAGGTGCACCTIGGTIGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTGTAGCCTCTGGAGA
CACCGGCTACCAACCTACGATGAGGTGGTACCGCCAGGCTCCAGGGAAGGAGCGCGAGTTCGICTCCGCTATTTATAGTG
ATCAGACCACAAGCTATGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCAAGACAACGCCAGAAAAACGGTGTATCIG

120



10

15

20

25

30

35

40

45

50

55

60

WO 2020/043152 PCT/CN2019/103215

CAAATGGCTAGCCTGAAACCTGAGGACACGGCCATGTATTACTGTAAACTCACTACTCGCAGGGGGTICTIGAGTACTGGGG
CCAGGGGACACAGGTCACCGICTICCICA

SEQ ID NO: 288 (AS65691 sdAb nucleic acid sequence)
CAGATGCAGCTGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTACAGTCTCTGGATA
CACCGACTATAGGCTCGTACTGAGGTGGTACCGCCAGGCTCTAGGGAAGGAGCGCGAGTTCATCTCAGCTATTTATAGTG
ATGGAGTCACAAGCTACTCAGACTCCGTGAAGGGCCGATTCACCATCTCCCGAGACAACGCCAAGAACACGGCGTATCTG
CAAATGAACAGCCTGAAATCTGAGGACACGGCCATGTATTACTGTAAAGCAACCGGGTCCGGTIGGCGTTGCCTACTGGGG
CCAGGGAACCCAGGTCACCGTICTCCTICA

SEQ ID NO: 289 (AS65064 sdAb nucleic acid sequence)
CAGGTTCAGCTGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAAACTCTCCTGTGCAGTCTCTGGAGA
CACCGTCCAGACTAACTGTATGGCCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGCGGTCGCCAGCATTTTGAGTC
TTTATTCTAGTGGAGGTAAGACAGTCTATGCCGACTCCGTGAAGGGCCGATTCACCATCTCCCCAGACAACGCCCAGAAC
ACGGTGTCGCTGCAAATGAACAATTTGAAACCTGAGGACACTGCCATGTACTACTGTGCGACTGTCCGCGTGACCGTCAC
TTGGGCCGAAAAGTTGAGGCGTTGTACCGGATTCAGCGGCATGGACTACTGGGGCAAAGGAACCCTGGTICACCGICTICCT
CA

SEQ ID NO: 290 (AS65081 sdAb nucleic acid sequence)
CAGGTGCACCTGATGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTIGCAGCCTCTGGAGT
CCCCGCTAGTAGCTACTGCATGGGCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGGGGTCGCAGGTATTIGTICAGTG
ATACTACCACAACCTACGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAAAGACAACGCCAAGAACACTCTIGTATCTG
CAAATGAACAGCCTGAAACCTGAGGACACTGCCACGTACTACTGTGCGGCCTCCCATTTTCTATTGTGCGCCAGAAAACC
CCGCTGGGATGACCTCATTAAATATGAGTACTGGGGCCAGGGGACCCAGGTCACCGTICTCCTCA

SEQ ID NO: 291 (AS65115 sdAb nucleic acid sequence)
CAGGTITCAGCTGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTICTGCGACTCTCCTGTGCAGCCTCTGGATA
CATTTACGGCTGCATGGGCTGGTTCCGCCGGGCTCCAGGGAAGGCGCGCGAGGAGGTTGCGACTATTTACCGCGATGGTA
CAGCATACTACGCAAACTCCGTAGAGGGCCGATTCACCGCCTCCAGAAACAACGCCGAGAACACTCTGICICTIGGAGATG
AACAGTCTGAACGCTGAGGACACTGCCATGTACTACTGTIGCGGCAAGAACAACTGGTTGTAACTGGGACATATCTIGGGGT
TTACTGGGGCCAGGGGACCCAGGTCACCGICTICCTICA

SEQ ID NO: 292 (AS65271 sdAb nucleic acid sequence)
CAGATGCAGCTGGTIGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGACACTCTCCTGTGCAGCCTCTGGAAA
AACCTACGGACGCTGCATGGCCTIGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGTTAGTCGCTGCTACTTATATTAGTG
GIGGGCGACCCTACGTTGCCGACTCCGTGAAGGGCCGATTCACCATTTCCCGGGACAACGCCAAGAGTACGATGICICTG
CAAATGAACAGCCTGAGACCTGACGACAGCGCCATGTACTACTGTIGCGGCGGGTTCGGCGGGTCGGGGACCTTGTIGATCG
CTTCGACCAAAATCAATATACCTTCIGGGGCCAGGGGACCCAGGTCACCGTCTICCTICA

SEQ ID NO: 293 (AS65166 sdAb nucleic acid sequence)
CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTACAGCCTCTGAAGA
CTTATCTATTTACGGTTACAATTGCATGGGCTIGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGCGGTCGCAGCTATTT
ATACTGGCCGTGGTACCACATACTATGCCGACTCCGTGAAGGGCCGATTCACCATCTCCCAAGACAACGCCAAGAACACT
GTIGTATCTGCAAATGAACAGCCTGAAACCTGAGGACACTGCCATGTACTACTGTIGCGTCAAAATACTGTGCGGTGGTAGC
TGATTTCGGGAATTCTCGACTCGTTCGTTACTGGGGCCAGGGGACCCAGGTCACCGTICTCCTCA

SEQ ID NO: 294 (AS65450 sdAb nucleic acid sequence)
CAGGTGAGGTTAGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTGCAGCCTCTGGAGA
CATGAACGGTTACAAGTGCATGGGGTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGCGGTCGCAGGTATTTATACTG
GCCGTGGGACCACATACTATGCCGACTCCGTGAAGGACCGATTCACCATCTCCCAAGACAACGCCAAGAACACTGTGTAT
CTGCAAATGAACAGCCTGAAACCTGAGGACACTGCCATGTACTACTGTGCAGCAAAATACTGTGCGGTGGTAGCTGAATT
CGGGGGTICCTCGACTCGTTCGTTACTGGGGCCAGGGGACCCAGGTCACCGTICTCCTICA

SEQ ID NO: 295 (AS65454 sdAb nucleic acid sequence)
CAGGTGAGGTTGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTGTCCTGTIGCAGCCTCTGGAGA
CATGAACGGTTACAAGTGCATGGGGTGGTTCCGCCAGGCTCCAGGGAAGGAGCGAGAGGCGGTCGCAGGTATTTATACTG
GCCGTAATACTACATACTATGCCGACTCCGTGAAGGACCTATTCACCATCTCCCAAGACAACGCCTAGAACACTGTIGTTT
CTGCAAATGAACAGCCTGAAACCTGAGGACACTGCCATGTACTACTGTIGCGTCATAATACTGTGCGGTGGTAGCTGAATT
CCGGGGTCCTCGACTCGATCGTITACTGGGGCTATGGGACCCAGGTCACCGTICACCTCA

SEQ ID NO: 296 (AS65131 sdAb nucleic acid sequence)
GAGGTIGCAGCTGGCGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGACACTCTCCTGTACAGCCTCTGAATA
CGTCACACACTTGGGCIGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGGGGTCGCAATCGAAAGTTTTCGTATTGGTT
ATACATACTATGCCGACTCCGTGAAGGGTCGATTCACCATCTCCCACGACAACGCCAAGAACACGCTGTATCTGCAAATG
AACAGCCTGAAACCTGAGGACACTGCCATATACTACTGTIGCGGCTICGGCAGGACCGATCGGGGGCTTCCATGGTAAATCG
AGATTCATATAATTACTGGGGCAAGGGGACCCAGGTCACCGICTCCTICA

SEQ ID NO: 297 (AS65182 sdAb nucleic acid sequence)
CAGGTGAAGTTAGTGGAGTCAGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTGCAGCGTCTGGATA
CACGTACAGTTACGGCTACATGGGCTGGTTCCGGCAGGCTCCAGGGAAGGAGCGCGAGGGGGTCGCAAAGATTTATAATG
GTIGACGGTAGTACATACTATGCCGACTCCGTGAAGGGCCGATTCACCATCTCCCAAGACCGCCGCAACAACACGCTGTAT
CTGCAAATGAACAGTICIGGCACCTGAGGACACTGGCATGTACTACTGTGCGACAAACCGACTCCCAAATAGCGACGTTIGA
CTTGGICCTTCCCCGGTTCGGCCGTITTTGGTTACTGGGGCCAGGGGACCCAGGTCACCGTCTCCTCA
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SEQ ID NO: 298 (AS60685 sdAb nucleic acid sequence)
CAGGTGCAGCTIGGTIGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTGCAGCCTCTGGTAA
TGTICTACAATAACATGIGCATGGGCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGGGGTCGCAAGTATGTATGTTG
GIGGTGGTTACACCTACTATGACGACTCCGTGAAGGGCCGATTCACCATCTCCCGAGACAACGCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGAAACCTGAAGACACTGCCATGTACTACTGTIGCGGCAATCTCCATCGCGCTTACGAGGGAATT
CTGCGCCCCGATCGTITICTCGGTATAATTATTGGGGCCAGGGGACCCAGGTCACCGTICTCCTCA

SEQ ID NO: 299 (AS60702 sdAb nucleic acid sequence)
CAGGTGAAGTTGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCATGTGCAGCCTCTGGAAA
CGTCTACAATAACATGTGCATGGGCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGGGGTCGCAAGTATCTATGTTG
GIGGTGGTTACACCAACTATGCCGACTCCGTGAGGGGCCGATTCACCATCTCCCAAGACAACGCCAAGAACACGCTGTAT
CTGCAAATGAACAGCCTGAAACCTGAGGACACTGCCATGTACTACTGTGCGGCAATTACCGTCGCGCTTACGAGGGCTTT
CTGCGCCCCGATCCCTTCTCGGTATACCAACTGGGGCCAGGGGACCCAGGTCACCGTCTCCTCA

SEQ ID NO: 300 (AS60705 sdAb nucleic acid sequence)
CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTCGGTGCAGTCTGGAGGGTCTCTGAGACTCTCCTGTIGCAGCCTCTGGATA
CGCCTACAGTGGGTCTTGCATGATGGCCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGGGGTCGCAGTTAGCGTTC
GICGTACGGGAAGCGCATTCTATGCCGACTCCGTGAAGGCCCGATTCACCATCTCCCGCGACAATGCCAAGAACACGCTG
TATCTGCAAATGAATAACCTGAAAGTTGAGGACACTGCCATGTACTACTGTGCGGCAGATTTTACTTIGTCGTACGTIGGAC
TCTCAATAAAAATTACAACCACTGGGGCCAGGGGACCCAGGTCACCGICTCCTCA

SEQ ID NO: 301 (AS60660 sdAb nucleic acid sequence)
CAGGTGCACCTGATGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTICTCTGAGACTCTCCTGTIGTAGCCTCTGGAGA
CACCGGCTACCAACCTACGATGAGGTGGTACCGCCAGGCTCCAGGGAAGGAGCGCGAGTTCGTCTCCGCTATTITATAGTG
ATCAGACCACAAGCTATGCAGACTCCGIGAAGGGCCGGTTCACCATCTCCCAAGACAACGCCAGAAAAACGGTGTATCIG
CAAATGGCTAGCCTGAAACCTGAGGACACGGCCATGTATTACTGTAAACTCACTACTCGCAGGGGGTCIGAGTACTGGGG
CCAGGGGACACAGGTICACCGTCTCCTCA

SEQ ID NO: 302 (AS60662 sdAb nucleic acid sequence)
CAGGTGCACCTGGTIGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTICCTGTGTAGCCTCTGGATA
CAGGAACTGTAGGTCCACCATGCGCTGGTACCGCCAGGGTCCAGGACAGGTGCGAGACTGGGTCTCAAGTATCTATACTG
ATGGTACCACAAGCTACACAGACTCCGTGAAGGGCCGATTCACCATCGCCCAAGACAAAGGCAAGAACACGGTGTATCTA
CAAATGAACAGCCTGCAACCTGAAGACACGGCCATGTATTACTGTICGGATAGATCTTIGTICGGATGCAATGTAGCTGGTGG
CAGTCCTTACTGGGGCCATGGGACCCAGGTCACCGTCTICCTICA

SEQ ID NO: 303 (AS60664 sdAb nucleic acid sequence)
CAGGTGCACCTIGGTIGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGACACTCTCCTGTGCAGCCTCTGGAAA
AACCTACGGACGCTGCATGGCCTIGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGTTAGTCGCTGCTACTTATATTAGTG
GTIGGGCGACCCTACGTTGCCGACTCCGTGAAGGGCCGATTCACCATTTCCCGGGACAACGCCAAGAGTACGATGICTICTG
CAAATGAACAGCCTGAGACCTGACGACAGCGCCATGTACTACTGTIGCGGCGGGTTCGGCGGGTCGGGGACCTTGTIGATCG
CTTCGACCAAAATCAATATACCTTCTGGGGCCAGGGGACCCAGGTCACCGTCTICCTCA

SEQ ID NO: 304 (AS60668 sdAb nucleic acid sequence)
CAGGTGCACCTIGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTGTCCTGTGCAGCCTCTGGAGA
CATGAACGGTTACAAGTGCATGGGGTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGCGGTCGCAGGTATTTATACTG
GCCGTAATACTACATACTATGCCGACTCCGTGAAGGACCGATTCACCATCTCCCAAGACAACGCCAAGAACACTGTIGTTT
CTGCAAATGAACAGCCTGAAACCTGAGGACACTGCCATGTACTACTGTIGCGTICAAAATACTGTGCGGTGGTAGCTGAATT
CGGGGGTCCTCGACTCGTTCGTTACTGGGGCCAGGGGACCCAGGTCACCGTCTCCTICA

SEQ ID NO: 305 (AS60676 sdAb nucleic acid sequence)
CAGGTGCAGCTGGTGGAGTCTGGGGGAGGGTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGCGCAGCCTCTGGATA
CACCGTCAGTAGCGGCTGCATGGGCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGCGGGTCGCACAGATTIGGICGTG
ATGCTACCACGACCTACGCAGACTCCGTGAAGGGCCGATTCACCATCGCCAGAGACGACGCCGAGAACACTCTIGTATCTG
CAAATGAACAGCCTGAAACCTGAAGACACTGCCATGTACAGCTGTACGGCCTATTGGGGTGTATACTGTITTATCTCCAGG
ACGCTACTGGGGCCAGGGGACCCAGGTCACCGICTCCTCA

SEQ ID NO: 306 (AS60678 sdAb nucleic acid sequence)
CAGGTIGCACCTGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTIGCAGTICTCTGGATA
CACCTCCAGTICGCGGTTGCATGAGCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGAGGGTCGCATACATTAATATGC
GTGTCCTAACCACAATCTATGCCGCCTICCGTGAAGGACCGATTCGCCATCTCCAGAGACAACGCCAAGAACACGGTIGGAT
CTGCAAATGAACAACCTGAAACCTGAGGACACTGCCATGTACTACTGCGCGGCGGGGTACAATGGACAATGGTGCGAACA
TGCTAGTGACGTTACTGCCTGGGGTCAGGGGACCCAGGTCACCGICTCCTICA

SEQ ID NO: 307 (AS60672 sdAb nucleic acid sequence)
CAGGTGCACCTGATGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTGCACGCTCTGGAGT
CACCTATTGTAGGTTGACCATGAGGTGGTACCGCCAGGCTCCAGGGAGCGAGCGCGAGTTCGICTCCGCTATTTATAGTG
ATGGTAGCACAGCCTACGCAGACTCCGTGAAGGGTCGATTCACCATGTCCCAAGACGACGCCAAGAACACGGTGTATCIG
CAAATGAACAGCGTGAAACCTGAGGACACGGCCATGTATTATTGTAAATTGAATTGTGCGTICCGGCTTGACTGCCTIGGGG
CCAGGGGACCCAGGTCACCGICTICCTICA

SEQ ID NO: 308 (AS81326 sdAb nucleic acid sequence)
GAGGTGCAGCTGGTIGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGACACTCTCCTGTGCAGCCTCCGAGAG
TAGGGATTGTATGGCCTIGGTTCCGCCAGGCTCCAGGGAAGGCGCGCGAGGGGGTCGCATCTATTTATGCTCCGGATGGTA
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GCACAACCTATGCCGACACCGTGAAGGGCCGATTCACCATCTCCCAAGACAACGCCAAGAACACGCTGTATCTGCAAATG
AACAGCCTGCAACCTGAGGACGCTGCCATGTACCACTGIGCGATCGGGGGGCTGICACGCAATACTTGTIGGTTACCTCAG
AGGCGGATACTTTGCTITACTTTIGGCCGGGGGACCCAGGTCACCGICTCCTICA

SEQ ID NO: 309 (AS81187 sdAb nucleic acid sequence)
CAGGTGAGGTTIGGTIGGAGTCTGGGGGCGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTGCAGCCTCTGGATA
CACCTACAGCAGCTACAGTAGCAACTGCCTIGGGCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGCAGTCGCACGTA
TCTATCCTAACAGTGGTAGCACATACTATGCCGACTCCGTGAAGGGCCGCTTCACCATCTCCCAAGACAACGCCAAGAAC
ACGGTGTATCTACAAATGAACAGCCTGAAACCTGAGGACACTGCCATGTACTACTIGTGCGGTAGCAGTIGGGAGTCGGTGA
TAATTGGTGTGCGTCAGGGGCCGCATACTTTGGTTACTGGGGCCAGGGGACCCAGGTCACCGTICTCCTICA

SEQ ID NO: 310 (AS80533 sdAb nucleic acid sequence)
CAGGTGCACCTGGTGGAGTCTGGGGGAGGCTCGGTGCAGACTGGAGGGTCTCTAAGACTCTCCTGTACAGCCTCTGGACT
CAGCTTCAGTACCTACACGGTGGCCTGGTTCCGCCAGGCTCCAGGARAGGAGCGCGAGGGGGTCGCGGCTATTCCATATA
CTAGTCAACACATGGTCTATACCGACTCCGTGAAGGGCCGATTCACCATCTCCCGAGACAACACAAAGAACATGGTGTAT
CTGCAAATGAACAGCCTGAAACCGGAGGACACCGCCATGTACTACTGTGCGACAGATCGGCGCCCTGGAACGAGTATGTT
GGCTATAAATGGGTATAACCGCTGGGGCCAGGGGACCCAGGTCACCGTCTCCTCA

SEQ ID NO: 311 (AS80444 sdAb nucleic acid sequence)
GAGGTGCAGCTGGCGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGACTCTCCTGTIGCAGCCTCTGGATT
CACCTTCAGTCGCAACACGATGGGCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGGGGTCGCGGCTATTCCATATA
CTAGTACTGGCATAGTICTATTCCGACTCCGTIGGGCGGCCGATTCACCATCTCCCGAGACAACACAAAGAACATGGTGTAT
CTGCAAATGAACAACCTGGAACCGGAGGACACTGCCATGTACTACTGTGCGACAGATCGGCGCCCTGGAACGACTATGTT
GGCGGTAAATGGGTATAACCACTGGGGCCAGGGGACCCAGGTICACCGTCTCCTCA

SEQ ID NO: 312 (AS81487 sdAb nucleic acid sequence)
CAGGTGAGGTTGGTGGAGTCTGGGGGAGGCTCGGTGCAGGCTGGAGGGTCTCTGAGAGTCTCCTGTITTAGTICTCTAAACT
CACCGCATGGCGCAGCTGCGTGGGCTGGTTCCGCCAGGCTCCAGGGAAGGAGCGCGAGGGGGTCGCAGCTATATATTCTG
GTACTGGTAGTACATACTATGCCGACTCCGTGAAGGGCCGATTCACCATCGCCCAAGACTACGCCAAGAACATGGIGTAC
TTGCAAATGAACAGCCTGAAACCTGAAGACACTGCCATGTACTACTGTGCGGGCACGTCGATACGCAGCAGTTGTIGGCTT
AGTGCGCGATGAATACGCCTACTGGGGCCAGGGGACCCAGGTCACCGTICTICCTCA

SEQ ID NO: 313 (SS1 scFv amino acid sequence; CDRs are underlined)
QVOLQOOSGPELEKPGASVKISCKASGYSFTGY TMNWVKQSHGKSLEWIGLITPYNGASSYNQKFRGKATLTVDKSSSTAY
MDLLSLTSEDSAVYFCARGGYDGRGFDYWGQGTTVIVSSGGGGSGGGGSGGGGSDIELTQSPAIMSASPGEKVIMICSAS
SSVSYMHWYQQKSGTSPKRWIYDTSKLASGVPGRESGSGSGNSYSLTISSVEAEDDATYYCQQWSGYPLTFGAGTKLEL
SEQ ID NO: 314 (M5 scFv amino acid sequence; CDRs are underlined)
QVQLVQSGAEVEKPGASVKVSCKASGYTFTDY YMHWVRQAP GQGLEWMGW INPNSGGTNYAQKFQGRVIMIRDTSISTAY
MELSRLRSDDTAVYYCASGWDEDYWGQGTLVIVSSGGGGSGGGGSGGGGSGGGGSDIVMTQSP SSLSASVGDRVTITCRA
SQSIRYYLSWYQQKPGKAPKLLIYTASILONGVPSRFSGSGSGTDFTLTISSLOQPEDFATYYCLQTYTTPDFGPGTKVEI
K

SEQ ID NO: 315 (Human mesothelin amino acid sequence)
MALPTARPLLGSCGTPALGSLLFLLFSLGWVQPSRTLAGETGQEAAPLDGVLANPPNISSLSPRQLLGFPCAEVSGLSTE
RVRELAVALAQKNVKLSTEQLRCLAHRLSEPPEDLDALPLDLLLFLNPDAFSGPQACTREFFSRITKANVDLLPRGAPERQ
RLLPAALACWGVRGSLLSEADVRALGGLACDLPGRFVAESAEVLLPRLVSCPGPLDQDQQOEAARAALQGGGPPYGPPSTW
SVSTMDALRGLLPVLGQPITIRSIPQGIVAAWRQRSSRDPSWRQPERTILRPRFRREVEKTACP SGKKAREIDESLIFYKK
WELEACVDAALLATQMDRVNAIPFTYEQLDVLKHKLDELYPQGYPESVIQHLGYLFLKMSPEDIRKWNVTSLETLKALLE
VNKGHEMSPQVATLIDREFVKGRGQLDKDTLDTLTAFYPGYLCSLSPEELSSVPPSSIWAVRPQDLDTCDPRQLDVLYPKA
RLAFQNMNGSEYFVKIQSEFLGGAPTEDLKALSQONVSMDLATFMKLRTDAVLPLTVAEVQKLLGPHVEGLKAEERHRPVR
DWILRQRODDLDTLGLGLQGGIPNGYLVLDLSMQEALSGTPCLLGPGPVLTVLALLLASTLA

SEQ ID NO: 316 (Cynomolgus mesothelin amino acid sequence)
MALPMARPLSGSCGTPALGSLLFLLEFSLGWVQP SRVLAGETRQVRSPLGKPGRVE SLSPRQLLGEFTCVEVSGLSTELVQE
LAVALGQKNVKLSAEQLRCLAHQLSEPPEDLDALPLDLLLFLNPDAFSGPQACTHFEF SRVAKANVDLLPRGAPERQRLLP
AALTCWGVRGSLLSEADVRALGGLACDLPGREFVAESAEVVLPRLVRCLGPLDQDQQEAARAALQRGGPPYGPPSTWSIST
LDDLQSLLPVLGQPVIHSIPQGILAAWRQRSSRDP SWQQOPEQTVLRPRFRRDVERTTCPPEKEVHEIDESLIFYKKRELE
ACVDPALLAAQMDRVDAIPFTYEQLDVLKHKLDELYPQGYPESVIRHLGHLFLKMSPED IRKWNVITSLETLKALLKVSKG
HEMSAQWPVPQVATLIDRVVVGRGQLDKDTVDTLTAFCPGCLCSLSPERLSSVPPSVIGAVRPQDLDTCGPRQLDVLYPK
ARLAFQNMSGSEYFVKIRPFLGGAPTEDVKALSQONVSMDLATFMKLRREAVLPLTVAEVQKLLGPHVEGLKVEEQHSPV
RDWILKQRQODDLDTLGLGLQGGIPNGYLILDLSVREALSGTPCLLGPGPVLTVLALLLASTLA

SEQ ID NO: 317 (Megakaryocyte potentiating factor amino acid sequence)
MALPTARPLLGSCGTPALGSLLFLLFSLGWVQPSRTLAGETGQEAAPLDGVLANPPNISSLSPRQLLGFPCAEVSGLSTE
RVRELAVALAQKNVKLSTEQLRCLAHRLSEPPEDLDALPLDLLLFLNPDAFSGPQACTREFEFSRITKANVDLLPRGAPERQ
RLLPAALACWGVRGSLLSEADVRALGGLACDLPGREVAESAEVLLPRLVSCPGPLDQDQQOEAARAALQGGGPPYGPPSTW
SVSTMDALRGLLPVLGQPIIRSIPQGIVAAWRQRSSRDP SWRQPERT ILRPREFRR

SEQ ID NO: 318 (Mature mesothein amino acid sequence)
EVEKTACPSGKKAREIDESLIFYKKWELEACVDAALLATQMDRVNAIPFTYEQLDVLKHKLDELYPQGYPESVIQHLGYL
FLKMSPEDIRKWNVTSLETLKALLEVNKGHEMSPQVATLIDRFVKGRGQLDKDTLDTLTAFYPGYLCSLSPEELSSVPPS
SIWAVRPQDLDTCDPRQLDVLYPKARLAFQNMNGSEYFVKIQSEFLGGAPTEDLKALSQQNVSMDLATFMKLRTDAVLPLT
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VAEVQKLLGPHVEGLKAEERHRPVRDWILRQRQODDLDTLGLGLQGGIPNGYLVLDLSMQEALSGTPCLLGPGPVLTVLAL
LLASTLA

SEQ ID NO: 319 (FSHB 33-53 amino acid sequence)

YTRDLVYKDPARPKIQKTCTF

SEQ ID NO: 320 (FSHB 51-65 amino acid sequence)

CTFKELVYETVRVPGC

SEQ ID NO: 321 (FSHB 81-95 amino acid sequence)

QCHCGKCDSDSTDCT

SEQ ID NO: 322 (FSHB 87-94 + FSHB 25-42 amino acid sequence)
CDSDSTDCILQCMGCCFSRAYPTPLR

SEQ ID NO: 323 (FSHB 87-94 + FSHB 25-42 + FSHB 27-45 amino acid sequence)
CDSDSTDCILQCMGCCFSRAYPTPLRWCAGYCYCYTRDVKDPARP

SEQ ID NO: 324 (Anti-FSHR peptide 33-53 amino acid segquence)

YTRDLVYKDPARPKIQKTC

SEQ ID NO: 325 (Anti-FSHR peptide 51-65 amino acid segquence)

KTICTFKELVYETVRV

SEQ ID NO: 326 (Anti-FSHR peptide 81-95 amino acid sequence)

GSQCHCGKCDSDSTDCTAS

SEQ ID NO: 327 (anti-FSHR antagonist A amino acid sequence)
GSCDSDSTDCILQCMGCCFSRAYPTPLRAS

SEQ ID NO: 328 (anti-FSHR antagonist B amino acid sequence)
GSRLPTPYARSFCCGMCQLICDTSDSDCAS

SEQ ID NO: 329 (anti-FSHR agonist A amino acid sequence)
GSCDSDSTDCILQCMGCCFSRAYPTPLRWCAGYCYCYTRDLVKDPARPAS

SEQ ID NO: 330 (anti-FSHR agonist B amino acid sequence)
PRAPDKVLDRTYCYCYGACWRLPTPYARSFCCGMCQLICDTSDSDC

SEQ ID NO: 331 (anti-FSHR peptide alpha + beta chain amino acid seguence)
GSNSCELTINITIAIEKEECRFCISINTTWCAGYCYTRDLVYKDPARPKIQKTCTFKELVYETVRVPGCAHHADSLYTYPV
ATQCHCGKCDSDSTDCTVRGLGPSYCSFGEMKEAPDVQDCPECTLQENPFFSQPGAP ILQCMGCCEFSRAYPTPLRSKKTM
LVQKNVTSESTCCVAKSYNRVIVMGGFKVENHTACHCSTCYYHKSAS

SEQ ID NO: 332 (Fc fusion FSHB 33-53 amino acid seguence)
YTRDLVYKDPARPKIQKTCTFEPKSCDKTHTCPPCPAPELLGGP SVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVK
FNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP IEKT ISKAKGQPREPQVYTLPPS
RDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFLYSKLTVDKSRWQQGNVF SCSVMHEALHN
HYTQKSLSLSPGK

SEQ ID NO: 333 (Fc fusion FSHB 33-53 nucleic acid sequence)
TACACCCGGGACCTGGTGTATAAGGATCCCGCCAGACCTAAGATCCAGAAGACCTGCACATTCGAGCCCAAGTCCTIGTGA
TAAGACCCACACATGCCCCCCTTGTCCTGCTCCAGAGCTGCTGGGCGGCCCTAGCGTGTTCCTGTTTCCACCCAAGCCTA
AGGACACCCTGATGATCTCTCGGACCCCAGAGGTGACATGCGTGGTGGTGGACGIGAGCCACGAGGATCCCGAGGTGAAG
TTTAACTGGTATGTGGATGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGAGAGGAGCAGTACAACTCCACCTATAG
GGIGGTGICTGTGCTGACAGTGCTGCACCAGGACTGGCTCAACGGCAAGGAGTATAAGTGCAAGGTGTICCAATAAGGCCC
TGCCCGCCCCTATCGAGAAGACCATCTCTAAGGCCAAGGGCCAGCCTCGGGAGCCACAGGTGTACACACTGCCTCCATCC
AGAGACGAGCTGACCAAGAACCAGGTGICICTGACATGTCTGGTCAAGGGCTTCTATCCCTCTGATATCGCCGIGGAGTG
GGAGAGCAATGGCCAGCCTGAGAACAATTACAAGACCACACCCCCIGIGCTGGACTCCGATGGCTCTTTICTTTCTGTATA
GCAAGCTGACCGTIGGATAAGTCCCGGTGGCAGCAGGGCAACGTGTTCAGCTGTTCCGTGATGCACGAGGCACTGCACAAC
CATTACACCCAGAAGTICACTGTICACTGTCCCCAGGCAAG

SEQ ID NO: 334 (Linker amino acid sequence)

GGGGS

SEQ ID NO: 335 (Linker amino acid sequence)
GGGGSGGGGS

SEQ ID NO: 336 (Linker amino acid sequence)
GGGGSGGGGSGGGGS

SEQ ID NO: 337 (Linker amino acid sequence)
GGGGSGGGGSGGGGSGGGGS

SEQ ID NO: 338 (Linker amino acid sequence)

GGGGSGGGGSGGGGSGGGGSGGGGS

SEQ ID NO: 339 (EFl promoter nucleic acid sequence)
GAGTAATTCATACAAAAGGACTCGCCCCTGCCTTGGGGAATCCCAGGGACCGTCGTTAAACTCCCACTAACGTAGAACCC
AGAGATCGCTGCGTTCCCGCCCCCTCACCCGCCCGCTCTCGTCATCACTGAGGTGGAGAAGAGCATGCGTGAGGCTCCGG
TGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCT
AGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCG
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TATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGTAAGTGCCGTIGIGTIGG
TTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCTTGCGTGCCTTGAATTACTTCCACGCCCCTGGCTGCAGTACGTG
ATTCTTGATCCCGAGCTTCGGGTTGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTICGTGC
TTGAGTTGAGGCCTGGCTTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTICGCTGCTTTCG
ATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTTTTCTGGCAAGATAGTCTTGTAAATGCGGGC
CAAGATCTGCACACTGGTATTTCGGTTTTTGGGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGC
GAGGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGGCC
TCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGTGAGCGGAAAGATGGCCG
CTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAG
GAAAAGGGCCTTTCCGTICCTCAGCCGTCGCTTICATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGT
TCTCGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTITTATGCGATGGAGTTTCCCCACACTGAGTIGGGTG
GAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTICTCCTTGGAATTTGCCCTTTTTGAGTTTGGATCTTGGTTCAT
TCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTITTCTTCCATTTCAGGTGTCGTGA

SEQ ID NO: 340 (CD8¢ signal peptide amino acid sequence)

MALPVTALLLPLALLLHAARP

SEQ ID NO: 341 (CD8¢ hinge amino acid sequence)
TIIPAPRPPTPAPTIASQPLSLRFPEACRPAAGGAVHTIRGLDEACD

SEQ ID NO: 342 (CD8¢ transmembrane domain amino acid seguence)
IYIWAPLAGTCGVLLLSLVITLYC

SEQ ID NO: 343 (CD137 intracellular domain amino acid sequence)

ERGREKLLY IFEQPFMRPVOTITQEEDGCSCREPEEEEGGCEL

SEQ ID NO: 344 (CD28 intracellular domain amino acid sequence)
RSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDEFAAYRS

SEQ ID NO: 345 (CD3{intracellular domain amino acid sequence)
RVEKFSRSADAPAYRQOGQNQLYNELNLGRREEYDVLDKRRGRIUFP EMGGKPRRENFQEGLYNELOKDKMARAY SELGMRGER
RRGKGEDGLYQGLSTATRDTY DALBEMOALPPR

SEQ ID NO: 346 (P2A element amino acid sequence)

GSGATNF SLLKQAGDVEENPGP

SEQ ID NO: 347 (dnIGFB RII amino acid sequence)
MGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQLCKFCDVRESTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQOKLSS

SEQ ID NO: 348 (FSHB 33-53 + AD58-1-26VH3VL1l scFv tandem amino acid sequence)
YTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVQLVQOSGAEVKKP GASVKVSCKASGYTFTSYWMHWVKQAPGOG
LEWIGYINPSTGHTDYNQKFKDRATLTADTSTSTVYMELSSLRSEDTAVYYCARSNWAWFPYWGQOGTLVIVSSGGGGSGG
GGSGGGGSDIVMTIQSPDSLAVSLGERATINCKSSQSLLNSGNQKNYLTWYQOKPGOPPKLLIYWASTRESGVPDREFSGSG
SGIDFTLTISSLOQAEDVAVYYCONDYSYPLTFGGGTKLEIK

SEQ ID NO: 349 (FSHB 33-53 + AS51489 scFv tandem amino acid sequence)
YTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCAASGFNLYYYSITHWVRQOAPGKG
LEWVAYISSSSSYTYYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCARYYPYYGMDYWGQGTLVIVSSGGGGSG
GGGSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVPSRESGSRSGTDE
TLTISSLQPEDFATYYCQQOGFSYYPITFGQGTKVEIK

SEQ ID NO: 350 (FSHB 33-53 + AS92110 scFv tandem amino acid sequence)
YTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCAASGENIYYSSMHWVRQAPGKG
LEWVAYIYPYYSYTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGYALDYWGQGTLVIVSSGGGGSGGGG
SGGGGSDIQOMTQSPSSLSASVGDRVIITCRASQSVSSAVAWYQOKPGKAPKLLIYSASSLYSGVPSRESGSRSGIDETLT
ISSLQPEDFATYYCQQASSGYHYLITFGQGTKVEIK

SEQ ID NO: 351 (FSHB 33-53 + AS91156 scFv tandem amino acid sequence)
YTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCAASGENIYSSSITHWVRQAPGKG
LEWVASISSYSSYTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARYYAMDYWGQGTLVIVSSGGGGSGGGG
SGGGGSDIQMTQSPSSLSASVGDRVIITCRASQSVSSAVAWYQQOKPGKAPKLLIYSASSLYSGVPSRESGSRSGIDEFTLT
ISSLQPEDFATYYCQQGPYYHPITFGQGTKVEIK

SEQ ID NO: 352 (FSHB 33-53 + AS91189 scFv tandem amino acid sequence)
YTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCAASGFNLSYSSITHWVRQAPGKG
LEWVASIYSYSGSTYYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCARYWGMDYWGQGTLVIVSSGGGGSGGGG
SGGGGSDIQMTQSPSSLSASVGDRVTIITCRASQSVSSAVAWYQOKPGKAPKLLIYSASSLYSGVPSREFSGSRSGTIDFTLT
ISSLQPEDFATYYCQQYYWYYPITFGQGTKVEIK

SEQ ID NO: 353 (FSHB 33-53 + AS51674 scFv tandem amino acid sequence)
YTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCAASGFNLYSYYMHWVROAPGKG
LEWVASIYSYSSYTSYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCARPFGWGYAGMDYWGQGTLVIVSSGGGG

125



10

15

20

25

30

35

40

45

50

55

60

WO 2020/043152 PCT/CN2019/103215

SGGGGSGGGGSDIQMTQSPSSLSASVGDRVIITCRASQSVSSAVAWYQOKPGKAPKLLIYSASSLYSGVPSRESGSRSGT
DFTLTISSLQPEDFATYYCQQGYAPITFGQGTKVEIK

SEQ ID NO: 354 (FSHB 33-53 + AS65233 sdAb tandem amino acid sequence)
YTRDLVYKDPARPKIQKICTFGGGGSGGGGSGGGGSQVHLVE SGGGSVQAGGSLRLSCAASEFTY SMGWFRQAPGKEREG
VAHIYTRGGTTVYADSVKGRFVLSRYNAKSIMYLQMNSVKLEDTAMYYCAART IFEGSWSSPSSEDFWGQGTQVTIVSS
SEQ ID NO: 355 (FSHB 33-53 + AS60685 sdAb tandem amino acid sequence)
YTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVQLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWERQAP GKE
REGVASMYVGGGYTYYDDSVKGRFTISRDNAKNTLYLOMNSLKPEDTAMYYCAAISIALTREFCAPIVSRYNYWGQGTQV
TVSS

SEQ ID NO: 356 (FSHB 33-53 + AS60702 sdAb tandem amino acid sequence)
YTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVKLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWEFRQOAPGKE
REGVASIYVGGGYTNYADSVRGRFTISQODNAKNTLYLOMNSLKPEDTAMYYCAAITVALTRAFCAPIPSRYTNWGQGTQV
TVSS

SEQ ID NO: 357 (FSHB 33-53 + AS60676 sdAb tandem amino acid sequence)
YTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVQLVESGGGSVQAGGSLRLSCAASGYTVSSGCMGWFROAPGKE
RERVAQIGRDATTTYADSVKGREFTIARDDAENTLYLOMNSLKPEDTAMYSCTAYWGVYCLSPGRYWGQGTQVTVSS

SEQ ID NO: 358 (ADS58126VH3VL1l CAR amino acid seguence)
MALPVTALLLPLALLLHAARPQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVKQAPGQGLEWIGYINPSTGHTD
YNQKFKDRATLTADTSTSTVYMELSSLRSEDTAVYYCARSNWAWFP YWGQGTLVIVSSGGGGSGGGGSGGGGSDIVMTQS
PDSLAVSLGERATINCKSSQSLLNSGNQKNYLTWYQQKPGQOPPKLLIYWASTRESGVPDRFSGSGSGIDFTLTISSLQAE
DVAVYYCONDYSYPLTFGGGTKLEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAG
TCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKE SRSADAPAYKQGONQLYNE
LNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDA
LHMQALPPR

SEQ ID NO: 359 (AS51489 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGENLYYYSIHWVRQAPGKGLEWVAYISSSSSYTY
YADSVKGREFTISADTSKNTAYLOMNSLRAEDTAVYYCARYYPYYGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQ
SPSSLSASVGDRVIITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATY
YCQQGFSYYPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGICGV
LLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKF SRSADAPAYKQGQONQLYNELNLG
RREEYDVLDKRRGRDPEMGGKPRRKNP QEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQ
ALPPR

SEQ ID NO: 360 (AS92110 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGEFNIYYSSMHWVRQAPGKGLEWVAYIYPYYSYTY
YADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGYALDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSPS
SLSASVGDRVIITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVPSRESGSRSGIDFTLTISSLOQPEDFATYYCQ
QASSGYHYLITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVL
LLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEF SRSADAPAYKQGONQLYNELNLGR
REEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQA
LPPR

SEQ ID NO: 361 (AS91156 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGEFNIYSSSIHWVROAPGKGLEWVASISSYSSYTS
YADSVKGRFTISADTSKNTAYLOQMNSLRAEDTAVYYCARYYAMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSP S
SLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVPSRESGSRSGIDFTLTISSLOPEDEFATYYCQ
QOGPYYHPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLL
SLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKESRSADAPAYKQGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALP
PR

SEQ ID NO: 362 (AS21189 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGFNLSYSSIHWVROQAPGKGLEWVASIYSYSGSTY
YADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCARYWGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSP S
SLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVPSREFSGSRSGIDFTLTISSLOPEDFATYYCQ
QYYWYYPITFGOGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLL
SLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKESRSADAPAYKQGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SETIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALP
PR

SEQ ID NO: 363 (AS51674 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGEFNLYSYYMHWVRQAPGKGLEWVASIYSYSSYTS
YADSVKGREFTISADTSKNTAYLQMNSLRAEDTAVYYCARPFGWGYAGMDYWGQGTLVTIVSSGGGGSGGGGSGGGGSDIQM
TQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVP SRESGSRSGTDFTLTISSLQPEDEFA
TYYCQQGYAPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGICGV
LLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEF SRSADAPAYKQGQONQLYNELNLG
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RREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQ
ALPPR

SEQ ID NO: 364 (AS65233 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPQVHLVESGGGSVQAGGSLRLSCAASEFTYSMGWFRQAPGKEREGVAHIYTRGGTTVYAD
SVKGREVLSRYNAKSIMYLQMNSVKLEDTAMYYCAARTIFEGSWSSP SSFDFWGQGTQVIVSSTTTPAPRPPTPAPTIAS
QPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGC
SCRFPEEEEGGCELRVKEF SRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDK
MAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 365 (AS60685 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPQVQLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWERQAPGKEREGVASMYVGGGYTY
YDDSVKGRFTISRDNAKNTLYLQMNSLKPEDTAMYYCAAISIALTREFCAPIVSRYNYWGQGTQVIVSSTTTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTT
QEEDGCSCRFPEEEEGGCELRVKEF SRSADAPAYKQGQONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYN
ELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 366 (AS60702 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPQVKLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWFRQAPGKEREGVASIYVGGGYTN
YADSVRGRFTISQDNAKNTLYLQMNSLKPEDTAMYYCAAITVALTRAFCAPIPSRYTNWGQGTQVIVSSTTTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPEFMRPVQTT
QEEDGCSCRFPEEEEGGCELRVKF SRSADAPAYKQGQONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYN
ELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 367 (AS60676 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPQVQLVESGGGSVQAGGSLRLSCAASGYTVSSGCMGWEFRQAPGKERERVAQIGRDATTTY
ADSVKGRFTIARDDAENTLYLOMNSLKPEDTAMYSCTAYWGVYCLSPGRYWGQGIQVIVSSTITPAPRPPTPAPTIASQP
LSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSC
REFPEEEEGGCELRVKEFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMA
EAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 368 (SS1 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPQVQLQOSGPELEKPGASVKISCKASGYSEFTGYTMNWVKQSHGKSLEWIGLITPYNGASS
YNQKFRGKATLTVDKSSSTAYMDLLSLTSEDSAVYFCARGGYDGRGFDYWGQGTTVIVSSGGGGSGGGGSGGGGSDIELT
QSPAIMSASPGEKVIMICSASSSVSYMHWYQQOKSGTSPKRWIYDTSKLASGVPGRESGSGSGNSYSLTISSVEAEDDATY
YCQOWSGYPLTFGAGTKLEITTTPAPRPPTPAPTIASQP LSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLL
LSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKF SRSADAPAYKQGONQLYNELNLGRR
EEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SE IGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQAL
PPR

SEQ ID NO: 369 (M5 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPQVQLVQSGAEVEKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGWINPNSGGTN
YAQKFQGRVIMTRDTSISTAYMELSRLRSDDTAVYYCASGWDFDYWGQGTLVIVSSGGGGSGGGGSGGGGSGGGGSDIVM
TQSPSSLSASVGDRVTIITCRASQSIRYYLSWYQQKPGKAPKLLIYTASILQNGVP SRESGSGSGTDFTLTISSLQPEDFA
TYYCLQTYTTPDFGPGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGICGV
LLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKE SRSADAPAYKQGONQLYNELNLG
RREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQ
ALPPR

SEQ ID NO: 370 (FSHB 33-53 + AD58-1-26VH3VL1l tandem CAR amino acid sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVQOLVQSGAEVKKPGASVKVSCK
ASGYTFTSYWMHWVKQAPGQGLEWIGYINPSTGHTDYNQKFKDRATLTADTSTSTVYMELSSLRSEDTAVYYCARSNWAW
FPYWGQGTLVIVSSGGGGSGGGGSGGGGSDIVMIQSPDSLAVSLGERATINCKSSQSLLNSGNQKNYLTWYQQKPGQPPK
LLIYWASTRESGVPDRFSGSGSGIDFTLTISSLQAEDVAVYYCQONDYSYPLTFGGGTKLEIKTTTPAPRPPTPAPTIASQ
PLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCS
CRFPEEEEGGCELRVKF SRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKM
AEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 371 (FSHB 33-53 + AS51489 tandem CAR amino acid sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTICTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCA
ASGEFNLYYYSTHWVRQAPGKGLEWVAYISSSSSYTYYADSVKGRETISADTSKNTAYLOMNSLRAEDTAVYYCARYYPYY
GMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVIITCRASQSVSSAVAWYQQOKPGKAPKLLIYS
ASSLYSGVPSRESGSRSGIDFTLTISSLOPEDFATYYCQQGESYYPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSL
RPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTITQEEDGCSCREP
EEEEGGCELRVKEFSRSADAPAYKQGQONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNP QEGLYNELQKDKMAEAY
SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 372 (FSHB 33-53 + AS92110 tandem CAR amino acid sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCA
ASGFNIYYSSMHWVRQAPGKGLEWVAYIYPYYSYTYYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCARGYALD
YWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTIQSP SSLSASVGDRVTIITCRASQSVSSAVAWYQQOKPGKAPKLLIYSASS
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LYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQASSGYHYLITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLR
PEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSCREFPE
EEEGGCELRVKF SRSADAPAYKQGONQLYNELNLGRREE YDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY S
EIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 373 (FSHB 33-53 + AS91156 tandem CAR amino acid sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCA
ASGFNIYSSSIHWVROAPGKGLEWVASISSYSSYTSYADSVKGREFTISADTSKNTAYLOMNSLRAEDTAVYYCARYYAMD
YWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTIQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQOKPGKAPKLLIYSASS
LYSGVPSREFSGSRSGTIDFTLTISSLOPEDFATYYCQQGPYYHPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPE
ACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSCRFPEEE
EGGCELRVKF SRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSE I
GMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 374 (FSHB 33-53 + AS91189 tandem CAR amino acid sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCA
ASGFNLSYSSIHWVRQAPGKGLEWVASIYSYSGSTYYADSVKGRFTISADTSKNTAYLOQMNSLRAEDTAVYYCARYWGMD
YWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSP SSLSASVGDRVTITCRASQSVSSAVAWYQQOKPGKAPKLLIYSASS
LYSGVPSRESGSRSGIDFTLTISSLOPEDFATYYCOQYYWYYPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPE
ACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSCRFPEEE
EGGCELRVKF SRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSE I
GMKGERRRGKGHDGLYQGLSTATKDTYDALHMQOALPPR

SEQ ID NO: 375 (FSHB 33-53 + AS51674 tandem CAR amino acid sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCA
ASGEFNLYSYYMHWVROAPGKGLEWVASIYSYSSYTSYADSVKGRETISADTSKNTAYLOMNSLRAEDTAVYYCARPEFGWG
YAGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLL L
YSASSLYSGVPSRESGSRSGTDEFTLTISSLOPEDFATYYCQQGYAP ITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSL
RPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSCREP
EEEEGGCELRVKF SRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY
SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 376 (FSHB 33-53 + AS65233 tandem CAR amino acid sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVHLVESGGGSVQAGGSLRLSCA
ASEFTYSMGWFRQAPGKEREGVAHIYTRGGTTVYADSVKGRFVLSRYNAKS IMYLOMNSVKLEDTAMYYCAART IFEGSW
SSPSSFDFWGQGTQVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLL
SLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SE IGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALP
PR

SEQ ID NO: 377 (FSHB 33-53 + AS60685 tandem CAR amino acid sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVQLVESGGGSVQAGGSLRLSCA
ASGNVYNNMCMGWERQAPGKEREGVASMYVGGGYTYYDDSVKGRFTISRDNAKNTLYLOQMNSLKPEDTAMYYCAATISIAL
TREFCAPIVSRYNYWGQGTQVIVSSTTITPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGT
CGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEFSRSADAPAYKQGONQLYNEL
NLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDAL
HMOALPPR

SEQ ID NO: 378 (FSHB 33-53 + AS60702 tandem CAR amino acid sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVKLVESGGGSVQAGGSLRLSCA
ASGNVYNNMCMGWERQAPGKEREGVASIYVGGGYTNYADSVRGRFTISQDNAKNTLYLOQMNSLKPEDTAMYYCAATITVAL
TRAFCAPIPSRYTNWGQGTQVIVSSTITPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGT
CGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKESRSADAPAYKQGONQLYNEL
NLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDAL
HMQALPPR

SEQ ID NO: 379 (FSHB 33-53 + AS60676 tandem CAR amino acid sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVQLVESGGGSVQAGGSLRLSCA
ASGYTVSSGCMGWEFRQAPGKERERVAQIGRDATTTYADSVKGRFTIARDDAENTLY LOQMNSLKPEDTAMY SCTAYWGVYC
LSPGRYWGQGTQVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSL
VITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEF SRSADAPAYKQGONQLYNELNLGRREEY
DVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
SEQ ID NO: 380 (AD58126VH3VL1 + FSHB 33-53 dual CAR amino acid sequence)
MALPVTALLLPLALLLHAARPQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVKQAPGQGLEWIGY INPSTGHTD
YNQKFKDRATLTADTSTSTVYMELSSLRSEDTAVYYCARSNWAWFPYWGQGTLVIVSSGGGGSGGGGSGGGGSDIVMTQS
PDSLAVSLGERATINCKSSQSLLNSGNQKNYLTWYQQKPGQPPKLLIYWASTRESGVPDRFSGSGSGIDFTLTISSLQAE
DVAVYYCONDYSYPLTFGGGTKLEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAG
TCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKE SRSADAPAYKQGONQLYNE
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LNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDA
LHMQALPPRGSGATNFSLLKQAGDVEENPGPMALPVTALLLP LALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPR
PPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPR
RPGPTRKHYQP YAPPRDFAAYRSRVKFSRSADAPAYKQGQONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEG
LYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 381 (AS51489 + FSHP 33-53 dual CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGFNLYYYSTHWVRQAPGKGLEWVAYISSSSSYTY
YADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARYYPYYGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQ
SPSSLSASVGDRVTITCRASQSVSSAVAWYQQOKPGKAPKLLIYSASSLYSGVPSRFSGSRSGTDFTLTISSLOPEDFATY
YCQQOGFSYYPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGV
LLLSLVITLYCKRGRKKLLYIFKQPFMRPVQITQEEDGCSCRFPEEEEGGCELRVKEF SRSADAPAYKQGONQLYNELNLG
RREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQ
ALPPRGSGATNFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGP
TRKHYQPYAPPRDFAAYRSRVKESRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNE
LOKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 382 (AS92110 + FSHB 33-53 dual CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGFNIYYSSMHWVROQAPGKGLEWVAYIYPYYSYTY
YADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCARGYALDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSP S
SLSASVGDRVTITCRASQSVSSAVAWYQQOKPGKAPKLLIYSASSLYSGVPSRFSGSRSGIDFTLTISSLOQPEDFATYYCQ
QASSGYHYLITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVL
LLSLVITLYCKRGRKKLLYIFKQPFMRPVQTITQEEDGCSCRFPEEEEGGCELRVKF SRSADAPAYKQGONQLYNELNLGR
REEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQA
LPPRGSGATNFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPA
PTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGPT
RKHYQPYAPPRDFAAYRSRVKE SRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNEL
QKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 383 (AS91156 + FSHP 33-53 dual CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGFNIYSSSIHWVRQAPGKGLEWVASISSYSSYTS
YADSVKGREFTISADTSKNTAYLQOMNSLRAEDTAVYYCARYYAMDYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQMIQSPS
SLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVPSRFSGSRSGIDFTLTISSLQPEDFATYYCQ
QGPYYHPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLL
SLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGQONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALP
PRGSGATNFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPAPT
IASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGP TRK
HYQPYAPPRDFAAYRSRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQK
DKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 384 (AS91189 + FSHB 33-53 dual CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGFNLSYSSITHWVRQAPGKGLEWVASIYSYSGSTY
YADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCARYWGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSP S
SLSASVGDRVTITCRASQSVSSAVAWYQOKPGKAPKLLIYSASSLYSGVPSRFSGSRSGIDFTLTISSLOQPEDFATYYCQ
QYYWYYPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLL
SLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SE IGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALP
PRGSGATNF SLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTITPAPRPPTPAPT
IASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGP TRK
HYQPYAPPRDFAAYRSRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQK
DKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQOALPPR

SEQ ID NO: 385 (AS51674 + FSHB 33-53 dual CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGFNLYSYYMHWVRQAPGKGLEWVASIYSYSSYTS
YADSVKGRFTISADTSKNTAYLOQMNSLRAEDTAVYYCARPFGWGYAGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIOM
TQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVPSRFSGSRSGTDFTLTISSLOPEDEFA
TYYCQQGYAPITFGQGTKVEIKTTTPAPRPPTPAPTIASQP LSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGICGV
LLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEF SRSADAPAYKQGONQLYNELNLG
RREEYDVLDKRRGRDPEMGGKPRRKNP QEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQ
ALPPRGSGATNFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGICGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGP
TRKHYQP YAPPRDFAAYRSRVKFSRSADAPAYKQGQONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNP QEGLYNE
LOQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 386 (AS65233 + FSH 33-53 dual CAR amino acid sequence)
MALPVTALLLPLALLLHAARPQVHLVESGGGSVQAGGSLRLSCAASEFTYSMGWFRQAPGKEREGVAHIYTRGGTTVYAD
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SVKGRE'VLSRYNAKS IMYLQMNSVKLEDTAMYYCAARTIFEGSWSSPSSFDEFWGQGTQVIVSSTITPAPRPPTPAPTIAS
QPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGC
SCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDK
MAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMALPVTALLLPL
ALLLHAARPYTRDLVYKDPARPKIQKICTEFTTITPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWA
PLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGPTRKHYQP YAPPRDFAAYRSRVKF SRSADAPAYKQGQNQL
YNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDT
YDALHMQALPPR

SEQ ID NO: 387 (AS60685 + FSHB 33-53 dual CAR amino acid sequence)
MALPVTALLLPLALLLHAARPQVQLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWFRQAPGKEREGVASMYVGGGYTY
YDDSVKGREFTISRDNAKNTLYLOMNSLKPEDTAMYYCAAISIALTREFCAPIVSRYNYWGQGTQVIVSSTTTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTT
QEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYN
ELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMOALPPRGSGATNF SLLKQAGDVEENPGPMALPVT
ALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFAC
DIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKFSRSADAPAYK
QGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLS
TATKDTYDALHMQALPPR

SEQ ID NO: 388 (AS60702 + FSHB 33-53 dual CAR amino acid sequence)
MALPVTALLLPLALLLHAARPQVKLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWFRQAPGKEREGVASIYVGGGYTN
YADSVRGRFTISQDNAKNTLYLOMNSLKPEDTAMYYCAAITVALTRAFCAPIPSRYTNWGQGTQVIVSSTTTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTT
QEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYN
ELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNEF SLLKQAGDVEENPGPMALPVT
ALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFAC
DIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKEFSRSADAPAYK
QGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLS
TATKDTYDALHMQALPPR

SEQ ID NO: 389 (AS60676 + FSHB 33-53 dual CAR amino acid sequence)
MALPVTALLLPLALLLHAARPQVQLVESGGGSVQAGGSLRLSCAASGYTVSSGCMGWFRQAPGKERERVAQIGRDATTTY
ADSVKGRFTIARDDAENTLYLQMNSLKPEDTAMYSCTAYWGVYCLSPGRYWGQGTQVTVSSTTTPAPRPPTPAPTIASQP
LSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSC
RFPEEEEGGCELRVKFSRSADAPAYKQGQONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMA
EAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMALPVTALLLPLAL
LLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPAPTIASQP LSLRPEACRPAAGGAVHTRGLDFACDIYIWAPL
AGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGPTRKHYQP YAPPRDFAAYRSRVKF SRSADAPAYKQGONQLYN
ELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYD
ALHMQALPPR

SEQ ID NO: 390 (AD58-1-26VH3VL1l CAR with dnTGFB RII amino acid sequence)
MALPVTALLLPLALLLHAARPQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVKQAPGQGLEWIGYINPSTGHTD
YNQKFKDRATLTADTSTSTVYMELSSLRSEDTAVYYCARSNWAWFPYWGQGTLVIVSSGGGGSGGGGSGGGGSDIVMTQOS
PDSLAVSLGERATINCKSSQSLLNSGNOQKNYLTWYQQKPGQPPKLLIYWASTRESGVPDRFSGSGSGIDFTLTISSLQAE
DVAVYYCONDYSYPLTFGGGTKLEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAG
TCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEF SRSADAPAYKQGONQLYNE
LNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDA
LHMQALPPRGSGATNFSLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWIRIASTIPPHVOKSVNNDMIVIDNNGAVKEPQ
LCKFCDVREFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLP YHDF ILEDAASPKCIMKEKKKP
GETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 391 (AS51489 CAR with dnTGFB RII amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGEFNLYYYSIHWVROAPGKGLEWVAYISSSSSYTY
YADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCARYYPYYGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQ
SPSSLSASVGDRVIITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVPSRESGSRSGTIDETLTISSLOQPEDFATY
YCQQGEFSYYPITFGQGTKVEIKTTTPAPRPPTPAPTIASQP LSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGICGV
LLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKESRSADAPAYKQGONQLYNELNLG
RREEYDVLDKRRGRDPEMGGKPRRKNP QEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQ
ALPPRGSGATNFSLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWTRIAST IPPHVQKSVNNDMIVTDNNGAVKFPQLCKF
CDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDF ILEDAASPKCIMKEKKKPGETE
FMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVTGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 392 (AS92110 CAR with dnTGFf RII amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGFNIYYSSMHWVRQAPGKGLEWVAYIYPYYSYTY
YADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARGYALDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSPS
SLSASVGDRVTITCRASQSVSSAVAWYQOKPGKAPKLLIYSASSLYSGVPSRFSGSRSGIDFTLTISSLQPEDFATYYCQ
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QASSGYHYLITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTICGVL
LLSLVITLYCKRGRKKLLYIFKQPEFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEFSRSADAPAYKQGONQLYNELNLGR
REEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQA
LPPRGSGATNE SLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWITRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQLCKEC
DVREFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLP YHDFILEDAASPKCIMKEKKKPGETEE
MCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 393 (AS91156 CAR with dnTGFf RII amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGEFNIYSSSIHWVRQAPGKGLEWVASISSYSSYTS
YADSVKGREFTISADTSKNTAYLOMNSLRAEDTAVYYCARYYAMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSP S
SLSASVGDRVTITCRASQSVSSAVAWYQOKPGKAPKLLIYSASSLYSGVPSRFSGSRSGIDFTLTISSLQPEDFATYYCQ
QGPYYHPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLL
SLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SE IGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALP
PRGSGATNF SLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVTIDNNGAVKEFPQLCKEFCDV
RESTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLP YHDF ILEDAASPKCIMKEKKKPGETFFMC
SCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 394 (AS91189 CAR with dnTGFB RII amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGFNLSYSSIHWVRQAPGKGLEWVASIYSYSGSTY
YADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCARYWGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSP S
SLSASVGDRVTITCRASQSVSSAVAWYQQOKPGKAPKLLIYSASSLYSGVPSRFSGSRSGIDFTLTISSLOQPEDFATYYCQ
QYYWYYPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLL
SLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SE IGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALP
PRGSGATNEFSLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWTRIASTIPPHVQKSVNNDMIVTDNNGAVKEPQLCKECDV
RESTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDF ILEDAASPKCIMKEKKKPGETFEMC
SCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 395 (AS51674 CAR with dnTGFB RII amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGENLYSYYMHWVROAPGKGLEWVASIYSYSSYTS
YADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARPFGWGYAGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQOM
TQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVPSRFSGSRSGTIDFTLTISSLQPEDEFA
TYYCQQGYAPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGV
LLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEF SRSADAPAYKQGONQLYNELNLG
RREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQ
ALPPRGSGATNFSLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKFPQLCKFE
CDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDF ILEDAASPKCIMKEKKKPGETF
FMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 396 (AS65233 CAR with dnTGFfB RII amino acid sequence)
MALPVTALLLPLALLLHAARPQVHLVESGGGSVQAGGSLRLSCAASEFTYSMGWFRQAPGKEREGVAHIYTRGGTTVYAD
SVKGRFVLSRYNAKSIMYLOMNSVKLEDTAMYYCAARTIFEGSWSSPSSFDFWGQGTQVIVSSTTTPAPRPPTPAPTIAS
QPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGC
SCRFPEEEEGGCELRVKF SRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDK
MAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMGRGLLRGLWPL
HIVLWTRIASTIPPHVQOKSVNNDMIVIDNNGAVKFPQLCKFCDVRESTCDNQKSCMSNCSITSICEKPQEVCVAVWRKND
ENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISL
LPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 397 (AS60685 CAR with dnTGFB RII amino acid sequence)
MALPVTALLLPLALLLHAARPQVQLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWFRQAPGKEREGVASMYVGGGYTY
YDDSVKGREFTISRDNAKNTLYLOMNSLKPEDTAMYYCAAISIALTREFCAPIVSRYNYWGQGTQVIVSSTTTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTT
QEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYN
ELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQOALPPRGSGATNF SLLKQAGDVEENPGPMGRGLL
RGLWPLHIVLWIRIASTIPPHVOKSVNNDMIVIDNNGAVKEPQLCKECDVRESTCDNQKSCMSNCSITSICEKPQEVCVA
VWRKNDENITLETVCHDPKLPYHDF ILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIEQ
VIGISLLPPLGVAISVIIIFYCYRVNRQOKLSS

SEQ ID NO: 398 (AS60702 CAR with dnTGFB RII amino acid sequence)
MALPVTALLLPLALLLHAARPQVKLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWFRQAPGKEREGVASIYVGGGYTN
YADSVRGRETISQDNAKNTLYLOMNSLKPEDTAMYYCAAITVALTRAFCAPIPSRYTNWGQGTQVIVSSTTITPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPEFMRPVQTT
QEEDGCSCRFPEEEEGGCELRVKEFSRSADAPAYKQGQONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYN
ELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMOALPPRGSGATNE SLLKQAGDVEENPGPMGRGLL
RGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKFPQLCKFCDVRESTCDNQKSCMSNCSITSICEKPQEVCVA
VWRKNDENITLETVCHDPKLPYHDF ILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFEFQ
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VIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 399 (AS60676 CAR with dnTGFf RII amino acid sequence)
MALPVTALLLPLALLLHAARPQVQLVESGGGSVQAGGSLRLSCAASGYTVSSGCMGWFRQAPGKERERVAQIGRDATTTY
ADSVKGRFTIARDDAENTLYLOQMNSLKPEDTAMYSCTAYWGVYCLSPGRYWGQGTQVIVSSTTITPAPRPPTPAPTIASQP
LSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSC
REFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNP QEGLYNELQKDKMA
EAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMGRGLLRGLWPLHI
VLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKFPQLCKFCDVRESTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDEN
ITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLP
PLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 400 (FSHB 33-53 + AD58126VH3VL1 tandem CAR with dnTGFB RII amino
acid sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVQLVQSGAEVKKPGASVKVSCK
ASGYTFTSYWMHWVKQAPGQGLEWIGYINPSTGHTDYNQKFKDRATLTADTSTSTVYMELSSLRSEDTAVYYCARSNWAW
FPYWGQGTLVIVSSGGGGSGGGGSGGGGSDIVMIQSPDSLAVSLGERATINCKSSQSLLNSGNQKNYLTWYQQKPGQPPK
LLIYWASTRESGVPDRFSGSGSGIDFTLTISSLQAEDVAVYYCQONDYSYPLTFGGGTKLEIKTTTPAPRPPTPAPTIASQ
PLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCS
CRFPEEEEGGCELRVKF SRSADAPAYKQGQONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKM
AEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNEF SLLKQAGDVEENPGPMGRGLLRGLWPLH
IVLWITRIASTIPPHVQKSVNNDMIVIDNNGAVKFPQLCKFCDVREFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDE
NITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVTGISLL
PPLGVAISVIIIFYCYRVNRQOKLSS

SEQ ID NO: 401 (FSHB 33-53 + AS51489 tandem CAR with dnTGF( RII amino acid
sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKITCTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCA
ASGEFNLYYYSTHWVRQAPGKGLEWVAYISSSSSYTYYADSVKGREFTISADTSKNTAYLOMNSLRAEDTAVYYCARYYPYY
GMDYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVITITCRASQSVSSAVAWYQQKPGKAPKLLIYS
ASSLYSGVPSRESGSRSGIDFTLTISSLOPEDFATYYCQQGEFSYYPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSL
RPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTITQEEDGCSCREP
EEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY
SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMGRGLLRGLWPLHIVLW
TRIASTIPPHVQKSVNNDMIVIDNNGAVKEFPQLCKFCDVREFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITL
ETVCHDPKLPYHDEFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLG
VAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 402 (FSHB 33-53 + AS92110 tandem CAR with dnTGFf RII amino acid
sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTICTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCA
ASGFNIYYSSMHWVRQAPGKGLEWVAYIYPYYSYTYYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCARGYALD
YWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTIQSPSSLSASVGDRVTITCRASQSVSSAVAWYQOKPGKAPKLLIYSASS
LYSGVPSRFSGSRSGIDFTLTISSLQPEDFATYYCQQASSGYHYLITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLR
PEACRPAAGGAVHTRGLDFACDIYIWAPLAGTICGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSCRFPE
EEEGGCELRVKFESRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY S
EIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWT
RIASTIPPHVQKSVNNDMIVTIDNNGAVKFPQLCKEFCDVREFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLE
TVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGV
AISVIIIFYCYRVNRQOKLSS

SEQ ID NO: 403 (FSHB 33-53 + AS91156 tandem CAR with dnTIGFf RII amino acid
sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCA
ASGEFNIYSSSIHWVRQAPGKGLEWVASISSYSSYTSYADSVKGREFTISADTSKNTAYLOMNSLRAEDTAVYYCARYYAMD
YWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVTIITCRASQSVSSAVAWYQOKPGKAPKLLIYSASS
LYSGVPSREFSGSRSGIDFTLTISSLOPEDFATYYCQQGPYYHP ITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPE
ACRPAAGGAVHTRGLDFACDIYIWAPLAGICGVLLLSLVITLYCKRGRKKLLYIFKQPEFMRPVQTTQEEDGCSCREFPEEE
EGGCELRVKESRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSE I
GMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNFSLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWTRI
ASTIPPHVQKSVNNDMIVIDNNGAVKEPQLCKEFCDVRESTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETV
CHDPKLPYHDF ILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAL
SVIIIFYCYRVNRQQKLSS

SEQ ID NO: 404 (FSHB 33-53 + AS91189 tandem CAR with dnTGFB RII amino acid
sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTICTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCA
ASGFNLSYSSIHWVRQAPGKGLEWVASIYSYSGSTYYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCARYWGMD
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YWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQOKPGKAPKLLIYSASS
LYSGVPSRESGSRSGIDFTLTISSLOPEDFATYYCQQYYWYYPITFGQGTKVEIKTTITPAPRPPTPAPTIASQPLSLRPE
ACRPAAGGAVHTRGLDFACDIYIWAPLAGICGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSCRFPEEE
EGGCELRVKEFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSE I
GMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNFSLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWTRI
ASTIPPHVQKSVNNDMIVIDNNGAVKEFPQLCKFCDVRESTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETV
CHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAI
SVIIIFYCYRVNRQQKLSS

SEQ ID NO: 405 (FSHB 33-53 + AS51674 tandem CAR with dnTGFP RII amino acid
sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCA
ASGFNLYSYYMHWVRQAPGKGLEWVASIYSYSSYTSYADSVKGRFTISADTSKNTAYLOQMNSLRAEDTAVYYCARPEFGWG
YAGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVTIITCRASQSVSSAVAWYQQOKPGKAPKLL I
YSASSLYSGVPSRFSGSRSGIDFTLTISSLQPEDFATYYCQQGYAPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSL
RPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCREP
EEEEGGCELRVKFEFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY
SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNEF SLLKQAGDVEENPGPMGRGLLRGLWPLHIVLW
TRIASTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVREFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITL
ETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLG
VAISVIIIFYCYRVNRQQOKLSS

SEQ ID NO: 406 (FSHB 33-53 + AS65233 tandem CAR with dnTIGFf RII amino acid
sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVHLVESGGGSVQAGGSLRLSCA
ASEFTYSMGWFRQAPGKEREGVAHIYTRGGTTVYADSVKGREFVLSRYNAKSIMYLOMNSVKLEDTAMYYCAARTIFEGSW
SSPSSEDEWGQGTQVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLL
SLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKESRSADAPAYKQGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SETIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALP
PRGSGATNFSLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWTRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQLCKEFCDV
RESTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDF ILEDAASPKCIMKEKKKPGETFEMC
SCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 407 (FSHB 33-53 + AS60685 tandem CAR with dnTGFB RII amino acid
sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVQLVESGGGSVQAGGSLRLSCA
ASGNVYNNMCMGWFRQAPGKEREGVASMYVGGGYTYYDDSVKGRFTISRDNAKNTLYLOQMNSLKPEDTAMYYCAAISIAL
TREFCAPIVSRYNYWGQGTQVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGT
CGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNEL
NLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDAL
HMQALPPRGSGATNF SLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQL
CKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLP YHDF ILEDAASPKCIMKEKKKPG
ETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 408 (FSHB 33-53 + AS60702 tandem CAR with dnIGFB RII amino acid
sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVKLVESGGGSVQAGGSLRLSCA
ASGNVYNNMCMGWFRQAPGKEREGVASIYVGGGYTNYADSVRGRFTISQDNAKNTLYLOMNSLKPEDTAMYYCAATITVAL
TRAFCAPIPSRYTNWGQGTQVIVSSTTITPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGT
CGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNEL
NLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDAL
HMQALPPRGSGATNF SLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQL
CKFCDVRFEFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLP YHDF ILEDAASPKCIMKEKKKPG
ETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 409 (FSHB 33-53 + AS60676 tandem CAR with dnIGFB RII amino acid
sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKICTFGGGGSGGGGSGGGGSQVQLVESGGGSVQAGGSLRLSCA
ASGYTVSSGCMGWEFRQAPGKERERVAQIGRDATTTYADSVKGRETIARDDAENTLYLOQMNSLKPEDTAMY SCTAYWGVYC
LSPGRYWGQGTQVIVSSTTTPAPRPPTPAPTIASQP LSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSL
VITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEFSRSADAPAYKQGONQLYNELNLGRREEY
DVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
GSGATNFSLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEFPQLCKFCDVRE
STCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDF ILEDAASPKCIMKEKKKPGETFEFMCSC
SSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQOKLSS

SEQ ID NO: 410 (AD58-1-26VH3VL1 + FSHPF 33-53 dual CAR with dnTGFB RII amino
acid sequence)
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MALPVTALLLPLALLLHAARPQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVKQAPGQGLEWIGY INPSTGHTD
YNQKFKDRATLTADTSTSTVYMELSSLRSEDTAVYYCARSNWAWFPYWGQGTLVIVSSGGGGSGGGGSGGGGSDIVMTQS
PDSLAVSLGERATINCKSSQSLLNSGNQKNYLTWYQQKPGQPPKLLIYWASTRESGVPDRESGSGSGIDEFTLTISSLQAE
DVAVYYCQONDYSYPLTFGGGTKLEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAG
TCGVLLLSLVITLYCKRGRKKLLYIFKQPEFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKF SRSADAPAYKQGONQLYNE
LNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SE IGMKGERRRGKGHDGLYQGLSTATKDTYDA
LHMQALPPRGSGATNFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPR
PPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPR
RPGPTRKHYQPYAPPRDFAAYRSRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEG
LYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMGR
GLLRGLWPLHIVLWTIRIASTIPPHVQKSVNNDMIVIDNNGAVKEFPQLCKFCDVREFSTCDNQKSCMSNCSITSICEKPQEV
CVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLV
IFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 411 (AS51489 + FSHB 33-53 dual CAR with dnTGFB RII amino acid
sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGEFNLYYYSIHWVRQAPGKGLEWVAYISSSSSYTY
YADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARYYPYYGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQ
SPSSLSASVGDRVIITCRASQSVSSAVAWYQQOKPGKAPKLLIYSASSLYSGVPSRESGSRSGIDEFTLTISSLOQPEDFATY
YCOQGFSYYPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGICGV
LLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEF SRSADAPAYKQGONQLYNELNLG
RREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQ
ALPPRGSGATNFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTEFTTTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGP
TRKHYQPYAPPRDFAAYRSRVKEFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNE
LOKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNEF SLLKQAGDVEENPGPMGRGLLR
GLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQLCKEFCDVRESTCDNQKSCMSNCSITSICEKPQEVCVAV
WRKNDENITLETVCHDPKLPYHDEF ILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQV
TGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 412 (AS92110 + FSHB 33-53 dual CAR with dnTGFB RII amino acid
sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGFNIYYSSMHWVRQAPGKGLEWVAYIYPYYSYTY
YADSVKGRETISADTSKNTAYLOMNSLRAEDTAVYYCARGYALDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSP S
SLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVPSRESGSRSGTIDFTLTISSLQPEDFATYYCQ
QASSGYHYLITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTICGVL
LLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEFSRSADAPAYKQGONQLYNELNLGR
REEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQA
LPPRGSGATNFEF SLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPA
PTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGPT
RKHYQPYAPPRDFAAYRSRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNEL
QKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNEF SLLKQAGDVEENPGPMGRGLLRG
LWPLHIVLWITRIASTIPPHVQKSVNNDMIVIDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVW
RKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVT
GISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 413 (AS91156 + FSHB 33-53 dual CAR with dnTGFB RII amino acid
sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGEFNIYSSSIHWVROQAPGKGLEWVASISSYSSYTS
YADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARYYAMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTQSPS
SLSASVGDRVTITCRASQSVSSAVAWYQQOKPGKAPKLLIYSASSLYSGVPSRESGSRSGIDFTLTISSLOPEDEFATYYCQ
QGPYYHPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLL
SLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKESRSADAPAYKQGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALP
PRGSGATNFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPAPT
IASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGP TRK
HYQPYAPPRDFAAYRSRVKEFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQK
DKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMOQALPPRGSGATNF SLLKQAGDVEENPGPMGRGLLRGLW
PLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQLCKEFCDVRESTCDNQKSCMSNCSITSICEKPQEVCVAVWRK
NDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGIL
SLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 414 (AS91189 + FSHB 33-53 dual CAR with dnTGFB RII amino acid
sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGFNLSYSSIHWVRQAPGKGLEWVASIYSYSGSTY
YADSVKGREFTISADTSKNTAYLOMNSLRAEDTAVYYCARYWGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQMTIQSP S
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SLSASVGDRVTITCRASQSVSSAVAWYQOKPGKAPKLLIYSASSLYSGVPSRESGSRSGTIDFTLTISSLQPEDFATYYCQ
QYYWYYPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLL
SLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSCREFPEEEEGGCELRVKESRSADAPAYKQGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALP
PRGSGATNFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPAPT
IASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGPTRK
HYQPYAPPRDEFAAYRSRVKESRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRREKNPQEGLYNELQK
DKMAEAYSE IGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMGRGLLRGLW
PLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEFPQLCKEFCDVRESTCDNQKSCMSNCSITSICEKPQEVCVAVWRK
NDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVTGI
SLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 415 (AS51674 + FSHB 33-53 dual CAR with dnTGFB RII amino acid
sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGFNLYSYYMHWVRQAPGKGLEWVASIYSYSSYTS
YADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARPFGWGYAGMDYWGQGTLVIVSSGGGGSGGGGSGGGGSDIQOM
TQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSLYSGVPSRESGSRSGIDFTLTISSLQPEDFA
TYYCQQOGYAPITFGQGTKVEIKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTICGV
LLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLG
RREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQ
ALPPRGSGATNFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTICGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGP
TRKHYQPYAPPRDFAAYRSRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNE
LOKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNE SLLKQAGDVEENPGPMGRGLLR
GLWPLHIVLWTRIASTIPPHVQKSVNNDMIVIDNNGAVKEFPQLCKEFCDVRESTCDNQKSCMSNCSITSICEKPQEVCVAV
WRKNDENITLETVCHDPKLPYHDEF ILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQV
TGISLLPPLGVAISVIIIFYCYRVNRQOKLSS

SEQ ID NO: 416 (AS65233 + FSHB 33-53 dual CAR with dnTGFfB RII amino acid
sequence)
MALPVTALLLPLALLLHAARPQVHLVESGGGSVQAGGSLRLSCAASEFTYSMGWFRQAPGKEREGVAHIYTRGGTTVYAD
SVKGREVLSRYNAKSIMYLOMNSVKLEDTAMYYCAARTIFEGSWSSPSSFDEFWGQGTQVIVSSTTTPAPRPPTPAPTIAS
QPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGC
SCREFPEEEEGGCELRVKESRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDK
MAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNEF SLLKQAGDVEENPGPMALPVTALLLPL
ALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWA
PLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKEFSRSADAPAYKQGQONQL
YNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDT
YDALHMQALPPRGSGATNFSLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVK
FPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLP YHDEF ILEDAASPKCIMKEK
KKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ ID NO: 417 (AS60685 + FSHB 33-53 dual CAR with dnTGF(B RII amino acid
sequence)
MALPVTALLLPLALLLHAARPQVQLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWFRQAPGKEREGVASMYVGGGYTY
YDDSVKGREFTISRDNAKNTLYLOMNSLKPEDTAMYYCAAISIALTREFCAPIVSRYNYWGQGTQVIVSSTTITPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTT
QEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGQONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYN
ELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMALPVT
ALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFEFAC
DIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKESRSADAPAYK
QGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLS
TATKDTYDALHMQALPPRGSGATNE SLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWITRIASTIPPHVQKSVNNDMIVTD
NNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDF ILEDAASPK
CIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS
SEQ ID NO: 418 (AS60702 + FSHB 33-53 dual CAR with dnTGFB RII amino acid
sequence)
MALPVTALLLPLALLLHAARPQVKLVESGGGSVQAGGSLRLSCAASGNVYNNMCMGWERQAPGKEREGVASIYVGGGYTN
YADSVRGRETISQDNAKNTLYLOMNSLKPEDTAMYYCAAITVALTRAFCAPIPSRYTNWGQGTQVIVSSTTTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTT
QEEDGCSCRFPEEEEGGCELRVKESRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYN
ELQKDKMAEAY SE IGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMALPVT
ALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFEFAC
DIYIWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKESRSADAPAYK
QGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SE IGMKGERRRGKGHDGLYQGLS
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TATKDTYDALHMQALPPRGSGATNFSLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVTD
NNGAVKEFPQLCKFCDVRESTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPK
CIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVTIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS
SEQ ID NO: 419 (AS60676 + FSHB 33-53 dual CAR with dnTGF(B RII amino acid
sequence)
MALPVTALLLPLALLLHAARPQVQLVESGGGSVQAGGSLRLSCAASGYTVSSGCMGWEFRQAPGKERERVAQIGRDATTTY
ADSVKGRFTIARDDAENTLYLOQMNSLKPEDTAMYSCTAYWGVYCLSPGRYWGQGTQVIVSSTTITPAPRPPTPAPTIASQP
LSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSC
RFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMA
EAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMALPVTALLLPLAL
LLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPL
AGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGP TRKHYQPYAPPRDFAAYRSRVKE SRSADAPAYKQGONQLYN
ELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYD
ALHMQALPPRGSGATNFSLLKQAGDVEENPGPMGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEP
QLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLP YHDF ILEDAASPKCIMKEKKK
PGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSS

SEQ NO: 420 (AS65233VH4)
EVQLVESGGGLVQPGGSLRLSCAASEFTYSMGWFRQAPGKGLEGVSHIYTRGGTTVYADSVKGREVLSRDNSKNTLYLQOM
NSLRAEDTAVYYCAARTIFEGSWSSPSSFDFWGQGTILVIVSS

SEQ NO: 421 (AS65233VHD5)
EVQLVESGGGLVQPGGSLRLSCAASEFTYSMGWFRQAPGKGLEGVAHIYTRGGTTVYADSVKGREVLSRDNSKNTMY LOM
NSLRAEDTAMYYCAARTIFEGSWSSPSSFDEFWGQGILVIVSS

SEQ NO: 422 (AS65233VHS6)
EVQLVESGGGLVQPGGSLRLSCAASEFTYSMGWFRQAPGKGREGVAHIYTRGGTTVYADSVKGREVLSRDNSKNTMY LOM
NSLRAEDTAMYYCAARTIFEGSWSSPSSEFDEFWGQGILVIVSS

SEQ NO: 423 (AS80444VHA4)

EVQLVESGGGLVQPGGSLRLSCAASGF TFSRNTMGWERQAPGKGLEGVSAIPYTSTGIVYSDSVGGREFTISRDNSKNTLY
LOMNSLRAEDTAVYYCATDRRPGTTMLAVNGYNHWGQGTLVTIVSS

SEQ NO: 424 (AS80444VHD)

EVQLVESGGGLVQPGGSLRLSCAASGF TFSRNTMGWERQAPGKGLEGVSAIPYTSTGIVYSDSVGGRFTISRDNSKNTVY
LOMNSLRAEDTAMYYCATDRRPGTTMLAVNGYNHWGQGTLVTIVSS

SEQ NO: 425 (AS80444VH6)
EVQLVESGGGLVQPGGSLRLSCAASGF TF SRNTMGWERQAPGKGREGVSAIPYTSTGIVYSDSVGGREFTISRDNSKNTVY
LOMNSLRAEDTAMYYCATDRRPGTTMLAVNGYNHWGQGTLVIVSS

SEQ NO: 426 (AS80533VH4)
QVQLVESGGGVVQPGGSLRLSCAASGLSEFSTYTVAWFRQAPGKGLEGVAAIPYTSQHMVYTDSVKGREFTISRDNSKNTLY
LOMNSLRAEDTAVYYCATDRRPGTSMLAINGYNRWGQGTTVIVSS

SEQ NO: 427 (AS80533VH5)
QVOLVESGGGVVQPGGSLRLSCAASGLSEFSTYTVAWFRQAPGKGLEGVAAIPYTSQHMVYTDSVKGREFTISRDNSKNTVY
LOMNSLRAEDTAMYYCATDRRPGTSMLAINGYNRWGQGTTVTIVSS

SEQ NO: 428 (AS80533VHSE)
QVQLVESGGGVVQPGGSLRLSCAASGLSFSTYTVAWFRQAPGKGREGVAATIPYTSQHMVYTDSVKGRFTISRDNSKNTVY
LOMNSLRAEDTAMYYCATDRRPGTSMLAINGYNRWGQGTITVIVSS

SEQ NO: 429 (TC-210)
MQSGTHWRVLGLCLLSVGVWGQEVQLVESGGGLVQPGGSLRLSCAASGGDWSANFMYWYRQAPGKQRELVARISGRGVVD
YVESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAVASYWGQGTLVIVSSGGGGSGGGGSGGGGSDGNEEMGGITQT
PYKVSISGITVILTCPQYPGSEILWQHNDKNIGGDEDDKNIGSDEDHLSLKEFSELEQSGYYVCYPRGSKPEDANFYLYL
RARVCENCMEMDVMSVATIVIVDICITGGLLLLVYYWSKNRKAKAKPVTRGAGAGGRQRGONKERPPPVPNPDYEP IRKG
ORDLYSGLNQRRI

SEQ NO: 430 (CD3e signal peptide)

MQSGTHWRVLGLCLLSVGVWGQ

SEQ NO: 431 (CD3y signal peptide)

MEQGKGLAVLILAIILLQGTLA

SEQ NO: 432 (CD3d signal peptide)

MEHSTFLSGLVLATLLSQVSP

SEQ NO: 433 (CD3e extracellular domain)
DGNEEMGGITQTPYKVSISGITVILTCPQYPGSEILWQHNDKNIGGDEDDKNIGSDEDHLSLKEFSELEQSGYYVCYPRG
SKPEDANEFYLYLRARVCENCMEMD

SEQ NO: 434 (CD3y extracellular domain)
QSIKGNHLVKVYDYQEDGSVLLTCDAEAKNITWFKDGKMIGF LTEDKKKWNLGSNAKDPRGMYQCKGSQONKSKPLQVYYR
MCONCIELNAATIS

SEQ NO: 435 (CD3d extracellular domain)
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FKIPIEELEDRVEVNCNTSITWVEGTVGILLSDITRLDLGKRILDPRGIYRCNGTDIYKDKESTVQVHYRMCQSCVELDP
ATVA

SEQ NO: 436 (CD3e transmembrane domain)

VMSVATIVIVDICITGGLLLLVYYWS

SEQ NO: 437 (CD3y transmembrane domain)

GFLFAEIVSIFVLAVGVYFIA

SEQ NO: 438 (CD3d transmembrane domain)

GIIVIDVIATLLLALGVECFA

SEQ NO: 439 (CD3e intracelluar domain)
KNRKAKAKPVTRGAGAGGRQRGONKERPPPVPNPDYEPIRKGQRDLYSGLNQRRI

SEQ NO: 440 (CD3y intracelluar domain)
GQDGVRQSRASDKQTLLPNDQLYQPLKDREDDQY SHLQOGNQLRRN

SEQ NO: 441 (CD3d intracelluar domain)
GHETGRLSGAADTQALLRNDQVYQPLRDRDDAQYSHLGGNWARNK

SEQ NO: 442 (FSHB 33-53 €ICR amino acid sequence)
MOSGTHWRVLGLCLLSVGVWGQYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSDGNEEMGGITQTPYKVSISGTT
VILTCPQYPGSEILWQHNDKNIGGDEDDKNIGSDEDHLSLKEFSELEQSGYYVCYPRGSKPEDANFYLYLRARVCENCME
MDVMSVATIVIVDICITGGLLLLVYYWSKNRKAKAKPVITRGAGAGGROQRGONKERPPPVPNPDYEP IRKGQRDLYSGLNQ
RRI

SEQ NO: 443 (FSHB 33-53 yICR amino acid segquence)
MEQGKGLAVLILAITLLOGTLAYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQSIKGNHLVKVYDYQEDGSVLL
TCDAEAKNITWEKDGKMIGE LTEDKKKWNLGSNAKDPRGMYQCKGSQNKSKPLQVYYRMCONCIELNAATISGF LFAETV
SIFVLAVGVYFIAGQDGVRQSRASDKQTLLPNDQLYQPLKDREDDQY SHLOGNQLRRN

SEQ NO: 444 (FSHB 33-53 OTCR amino acid sequence)
MEHSTFLSGLVLATLLSQVSPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSFKIP IEELEDRVEVNCNTSITWV
EGTVGTLLSDITRLDLGKRILDPRGIYRCNGIDIYKDKESTVQVHYRMCQSCVELDPATVAGIIVIDVIATLLLALGVEC
FAGHETGRLSGAADTQALLRNDQVYQPLRDRDDAQY SHLGGNWARNK

SEQ ID NO: 445 (AS65233VH5 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASEFTYSMGWFRQAPGKGLEGVAHIYTRGGTTVYAD
SVKGREVLSRDNSKNTMYLQMNSLRAEDTAMYYCAARTIFEGSWSSP SSFDFWGQGTLVIVSSTTTPAPRPPTPAPTIAS
QPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGC
SCRFPEEEEGGCELRVKEFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDK
MAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 446 (AS80444VH5 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGE TF SRNTMGWFRQAPGKGLEGVSAIPYTSTGIV
YSDSVGGRFTISRDNSKNTVYLQMNSLRAEDTAMYYCATDRRPGTTMLAVNGYNHWGQGTLVIVSSTTTPAPRPPTPAPT
IASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEE
DGCSCRFPEEEEGGCELRVKE SRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQ
KDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 447 (AS80533VH4 CAR amino acid sequence)
MALPVTALLLPLALLLHAARPQVQLVESGGGVVQPGGSLRLSCAASGLSFSTYTVAWFRQAPGKGLEGVAAIPYTSQHMV
YTDSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCATDRRPGTSMLAINGYNRWGQGTTVIVSSTTTPAPRPPTPAPT
IASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEE
DGCSCRFPEEEEGGCELRVKFEF SRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQ
KDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 448 (FSHB 33-53 + AS65233VH5 tandem CAR amino acid sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTICTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCA
ASEFTYSMGWEFRQAPGKGLEGVAHIYTRGGTTVYADSVKGRFVLSRDNSKNTMYLOMNSLRAEDTAMYYCAARTIFEGSW
SSPSSFDFWGQGTLVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTICGVLLL
SLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKESRSADAPAYKQGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SETGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALP
PR

SEQ ID NO: 449 (FSHB 33-53 + AS80444VHS5 tandem CAR amino acid sequence)
MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKICTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCA
ASGFTFSRNTMGWEFRQAPGKGLEGVSAIPYTSTGIVYSDSVGGRETISRDNSKNTVYLQMNSLRAEDTAMYYCATDRRPG
TTMLAVNGYNHWGQGTLVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGV
LLLSLVITLYCKRGRKKLLYIFKQPFMRPVQITQEEDGCSCRFPEEEEGGCELRVKEF SRSADAPAYKQGONQLYNELNLG
RREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQ
ALPPR

SEQ ID NO: 450 (FSHB 33-53 + AS80533VH4 tandem CAR amino acid sequence)
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MALPVTALLLPLALLLHAARPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQVQLVESGGGVVQPGGSLRLSCA
ASGLSFSTYTVAWFRQAPGKGLEGVAAIPYTSQHMVYTDSVKGRETISRDNSKNTLY LOQMNSLRAEDTAVYYCATDRRPG
TSMLAINGYNRWGQGTTVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGV
LLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKF SRSADAPAYKQGQONQLYNELNLG
RREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQ
ALPPR

SEQ ID NO: 451 (AS65233VH5 + FSHP 33-53 dual CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASEFTYSMGWFRQAPGKGLEGVAHIYTRGGTTVYAD
SVKGRFVLSRDNSKNTMY LOMNSLRAEDTAMYYCAARTIFEGSWSSPSSFDFWGQGTLVIVSSTTTPAPRPPTPAPTIAS
QPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGC
SCRFPEEEEGGCELRVKF SRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDK
MAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMALPVTALLLPL
ALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWA
PLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGP TRKHYQPYAPPRDFAAYRSRVKFSRSADAPAYKQGQONQL
YNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDT
YDALHMQALPPR

SEQ ID NO: 452 (AS80444VH5 + FSH 33-53 dual CAR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGFTFSRNTMGWFRQAPGKGLEGVSAIPYTSTGIV
YSDSVGGREFTISRDNSKNTVYLOMNSLRAEDTAMYYCATDRRPGTTMLAVNGYNHWGQGTLVIVSSTTTPAPRPPTPAPT
IASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEE
DGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQ
KDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMALPVTALL
LPLALLLHAARPYTRDLVYKDPARPKIQKTCTFTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIY
IWAPLAGTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKEFSRSADAPAYKQGQ
NQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTAT
KDTYDALHMQALPPR

SEQ ID NO: 453 (AS80533VH4 + FSHP 33-53 dual CAR amino acid sequence)
MALPVTALLLPLALLLHAARPQVQLVESGGGVVQPGGSLRLSCAASGLSFSTYTVAWFROQAPGKGLEGVAAIPYTSQHMV
YTDSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCATDRRPGTSMLAINGYNRWGQGTTVIVSSTTTPAPRPPTPAPT
IASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEE
DGCSCRFPEEEEGGCELRVKE SRSADAPAYKQGQONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQ
KDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDT YDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMALPVTALL
LPLALLLHAARPYTRDLVYKDPARPKIQKICTFTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIY
IWAPLAGICGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGP TRKHYQP YAPPRDFAAYRSRVKEF SRSADAPAYKQGQ
NQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTAT
KDTYDALHMQALPPR

SEQ ID NO: 454 (AS65233VHS5 CAR + FSHB 33-53 €ICR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASEFTYSMGWFRQAPGKGLEGVAHIYTRGGTTVYAD
SVKGREVLSRDNSKNTMYLQMNSLRAEDTAMYYCAARTIFEGSWSSPSSFDFWGQGTLVIVSSTITPAPRPPTPAPTIAS
QPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGC
SCRFPEEEEGGCELRVKF SRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDK
MAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMQSGTHWRVLGL
CLLSVGVWGQYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSDGNEEMGGITQTPYKVSISGTTVILTCPQYPGSE
ILWQHNDKNIGGDEDDKNIGSDEDHLSLKEFSELEQSGYYVCYPRGSKPEDANFYLYLRARVCENCMEMDVMSVATIVIV
DICITGGLLLLVYYWSKNRKAKAKPVTRGAGAGGRQRGONKERPPPVPNPDYEP IRKGQRDLYSGLNQRRI

SEQ ID NO: 455 (AS80444VH5 CAR + FSHP 33-53 €ICR amino acid sequence)
MALPVTALLLPLALLLHAARPEVQLVESGGGLVQPGGSLRLSCAASGF TF SRNTMGWFRQAPGKGLEGVSAIPYTSTGIV
YSDSVGGRFTISRDNSKNTVYLOMNSLRAEDTAMYYCATDRRPGTTMLAVNGYNHWGQGTLVTVSSTTTPAPRPPTPAPT
IASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEE
DGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQ
KDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMOALPPRGSGATNF SLLKQAGDVEENP GPMQSGTHWRV
LGLCLLSVGVWGQYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSDGNEEMGGITQTPYKVSISGTTVILICPQYP
GSEILWQHNDKNIGGDEDDKNIGSDEDHLSLKEFSELEQSGYYVCYPRGSKPEDANFYLYLRARVCENCMEMDVMSVAT I
VIVDICITGGLLLLVYYWSKNRKAKAKPVTRGAGAGGRQRGONKERPPPVPNPDYEP IRKGQRDLYSGLNQRRI

SEQ ID NO: 456 (AS80533VH4 CAR + FSHB 33-53 €TCR amino acid sequence)
MALPVTALLLPLALLLHAARPQVQLVESGGGVVQPGGSLRLSCAASGLSFSTYTVAWFRQAPGKGLEGVAAIPYTSQHMV
YTDSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCATDRRPGTSMLAINGYNRWGQGTTVIVSSTTTPAPRPPTPAPT
IASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTITQEE
DGCSCRFPEEEEGGCELRVKFSRSADAPAYKQOGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQ
KDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQOALPPRGSGATNF SLLKQAGDVEENP GPMQSGTHWRV
LGLCLLSVGVWGQYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSDGNEEMGGITQTPYKVSISGTTVILICPQYP
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GSEILWQHNDKNIGGDEDDKNIGSDEDHLSLKEFSELEQSGYYVCYPRGSKPEDANFYLYLRARVCENCMEMDVMSVAT I
VIVDICITGGLLLLVYYWSKNRKAKAKPVTRGAGAGGROQRGONKERPPPVPNPDYEP IRKGOQRDLYSGLNQRRI

SEQ NO: 457 (FSHB 33-53 €ICR with dnTGFB RII amino acid sequence)
MGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQLCKFCDVRESTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSSGSGATNEFSLLKQAGDVEENPGPMQSGTHWRVLGLCLLSVGV
WGQYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSDGNEEMGGITQTPYKVSISGTTVILTCPQYPGSE ILWQHND
KNIGGDEDDKNIGSDEDHLSLKEFSELEQSGYYVCYPRGSKPEDANFYLYLRARVCENCMEMDVMSVATIVIVDICITGG
LLLLVYYWSKNRKAKAKPVTRGAGAGGRQRGQNKERPPPVPNPDYEP IRKGQRDLYSGLNQRRI

SEQ NO: 458 (FSHB 33-53 yTCR with dnTGF@ RII amino acid seguence)
MGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQLCKFCDVRESTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSSGSGATNEFSLLKQAGDVEENPGPMEQGKGLAVLILAIILLOG
TLAYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSQSIKGNHLVKVYDYQEDGSVLLTCDAEAKN I TWEKDGKMIG
FLTEDKKKWNLGSNAKDPRGMYQCKGSQONKSKPLQVYYRMCONCIELNAATISGF LFAEIVSIFVLAVGVYFIAGQDGVR
QSRASDKQTLLPNDQLYQPLKDREDDQY SHLQGNQLRRN

SEQ NO: 459 (FSHB 33-53 OTCR with dnTGFB RII amino acid seguence)
MGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQLCKFCDVRESTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSSGSGATNEFSLLKQAGDVEENPGPMEHSTFLSGLVLATLLSQV
SPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSFKIPIEELEDRVEVNCNTSITWVEGTVGTLLSDITRLDLGKR
ILDPRGIYRCNGTDIYKDKESTVQVHYRMCQSCVELDPATVAGIIVIDVIATLLLALGVFCFAGHETGRLSGAADTQALL
RNDQVYQPLRDRDDAQY SHLGGNWARNK

SEQ NO: 460 (AS65233VH5 CAR with dnTGFfB RII amino acid sequence)
MGRGLLRGLWPLHIVLWTRIASTIPPHVQKSVNNDMIVIDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQOKLSSGSGATNEFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAA
RPEVQLVESGGGLVQOPGGSLRLSCAASEFTYSMGWFROAPGKGLEGVAHIYTRGGTTVYADSVKGREVLSRDNSKNTMY L
QMNSLRAEDTAMYYCAARTIFEGSWSSPSSFDFWGOGTLVIVSSTITPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKE S
RSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKG
HDGLYQGLSTATKDTYDALHMOALPPR

SEQ NO: 461 (AS80444VH5 CAR with dnTGFfB RII amino acid sequence)
MGRGLLRGLWPLHIVLWTRIASTIPPHVQKSVNNDMIVIDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSSGSGATNEFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAA
RPEVQLVESGGGLVQOPGGSLRLSCAASGEFTESRNTMGWFRQAPGKGLEGVSAIPYTSTGIVYSDSVGGRETISRDNSKNT
VYLOMNSLRAEDTAMYYCATDRRPGTTMLAVNGYNHWGQGTLVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGG
AVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRV
KE'SRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ NO: 462 (AS80533VH4 CAR with dnTGFf RII amino acid sequence)
MGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQLCKFCDVRESTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSSGSGATNFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAA
RPQVQLVESGGGVVQPGGSLRLSCAASGLSFSTYTVAWFRQAPGKGLEGVAAIPYTSQHMVYTDSVKGREFTISRDNSKNT
LYLOMNSLRAEDTAVYYCATDRRPGTSMLAINGYNRWGQGTTVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGG
AVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRV
KFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SE IGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 463 (FSHB 33-53 + AS65233VH5 tandem CAR with dnTGF(B RII amino acid
sequence)
MGRGLLRGLWPLHIVLWTRIASTIPPHVQKSVNNDMIVIDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQOKLSSGSGATNEFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAA
RPYTRDLVYKDPARPKIQKTCTFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCAASEFTYSMGWFRQAPGKGL
EGVAHIYTRGGTTVYADSVKGRFVLSRDNSKNTMYLOMNSLRAEDTAMYYCAARTIFEGSWSSPSSFDFWGQGTLVIVSS
TTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIF
KQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEF SRSADAPAYKQOGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKP
RRKNPQEGLYNELQKDKMAEAY SE IGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

139



10

15

20

25

30

35

40

45

50

55

60

WO 2020/043152 PCT/CN2019/103215

SEQ ID NO: 464 (FSHB 33-53 + AS80444VHS5 tandem CAR with dnTGFB RII amino acid
sequence)
MGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEFPQLCKEFCDVRESTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQOKLSSGSGATNFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAA
RPYTRDLVYKDPARPKIQKTCTEFGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCAASGE TF SRNTMGWERQAPG
KGLEGVSAIPYTSTGIVYSDSVGGRFTISRDNSKNTVYLQMNSLRAEDTAMYYCATDRRPGTTMLAVNGYNHWGQGTLVT
VSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTICGVLLLSLVITLYCKRGRKKLL
YIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMG
GKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 465 (FSHB 33-53 + AS80533VH4 tandem CAR with dnTGFB RII amino acid
sequence)
MGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQLCKFCDVRESTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSSGSGATNF SLLKQAGDVEENPGPMALPVTALLLPLALLLHAA
RPYTRDLVYKDPARPKIQKTCTEGGGGSGGGGSGGGGSQVQLVESGGGVVQPGGSLRLSCAASGLSEFSTYTVAWFRQAPG
KGLEGVAAIPYTSQHMVYTDSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCATDRRPGTSMLAINGYNRWGQGTTVT
VSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLL
YIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQOGONQLYNELNLGRREEYDVLDKRRGRDPEMG
GKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 466 (AS65233VH5 + FSHB 33-53 dual CAR with dnTGFB RII amino acid
sequence)
MGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEFPQLCKEFCDVRESTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQOKLSSGSGATNEFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAA
RPEVQLVESGGGLVQPGGSLRLSCAASEFTYSMGWFROQAPGKGLEGVAHIYTRGGTTVYADSVKGREFVLSRDNSKNTMY L
OMNSLRAEDTAMYYCAARTIFEGSWSSPSSEFDFWGQGTILVIVSSTTITPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLY IFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKES
RSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKG
HDGLYQGLSTATKDTYDALHMQALPPRGSGATNFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVYKDP
ARPKIQKTCTFTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYC
RSKRSRLLHSDYMNMTPRRPGPTRKHYQP YAPPRDFAAYRSRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRR
GRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 467 (AS80444VH5 + FSHP 33-53 dual CAR with dnTGFB RII amino acid
sequence)
MGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQLCKFCDVRESTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSSGSGATNF SLLKQAGDVEENPGPMALPVTALLLPLALLLHAA
RPEVQLVESGGGLVQPGGSLRLSCAASGF TEFSRNTMGWFRQAPGKGLEGVSAIPYTSTGIVYSDSVGGREFTISRDNSKNT
VYLQMNSLRAEDTAMYYCATDRRPGTTMLAVNGYNHWGQGTLVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGG
AVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRV
KFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVY
KDPARPKIQKTCTFTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVIT
LYCRSKRSRLLHSDYMNMTPRRPGPTRKHYQP YAPPRDFAAYRSRVKEF SRSADAPAYKQGONQLYNELNLGRREEYDVLD
KRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 468 (AS80533VH4 + FSHR 33-53 dual CAR with dnTGFB RII amino acid
sequence)
MGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEPQLCKEFCDVRESTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQOKLSSGSGATNEF SLLKQAGDVEENPGPMALPVTALLLPLALLLHAA
RPQVQLVESGGGVVQPGGSLRLSCAASGLSEFSTYTVAWFRQAPGKGLEGVAAIPYTSQHMVYTDSVKGRETISRDNSKNT
LYLOMNSLRAEDTAVYYCATDRRPGTSMLAINGYNRWGQGTTVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGG
AVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPEFMRPVQTTQEEDGCSCREPEEEEGGCELRV
KFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNF SLLKQAGDVEENPGPMALPVTALLLPLALLLHAARPYTRDLVY
KDPARPKIQKTCTETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGICGVLLLSLVIT
LYCRSKRSRLLHSDYMNMTPRRPGPTRKHYQP YAPPRDFAAYRSRVKEF SRSADAPAYKQGONQLYNELNLGRREEYDVLD
KRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

SEQ ID NO: 469 (AS65233VH5 CAR + FSHP 33-53 &TCR with dnTGFP RII amino acid
sequence)
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MGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKFPQLCKECDVRFSTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVTGISLLPPLGVAISVIIIFYCYRVNRQQKLSSGSGATNFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAA
RPEVQLVESGGGLVQPGGSLRLSCAASEFTYSMGWFRQAPGKGLEGVAHIYTRGGTTVYADSVKGRFVLSRDNSKNTMYL
OMNSLRAEDTAMYYCAART IFEGSWSSPSSFDFWGQGTLVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCREFPEEEEGGCELRVKE'S
RSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKG
HDGLYQGLSTATKDTYDALHMQALPPRGSGATNFSLLKQAGDVEENPGPMQSGTHWRVLGLCLLSVGVWGQYTRDLVYKD
PARPKIQKTCTFGGGGSGGGGSGGGGSDGNEEMGGITQTPYKVSISGTTVILTCPQYPGSE ILWQHNDKNIGGDEDDKNI
GSDEDHLSLKEFSELEQSGYYVCYPRGSKPEDANEFYLYLRARVCENCMEMDVMSVATIVIVDICITGGLLLLVYYWSKNR
KAKAKPVTRGAGAGGRQRGONKERPPPVPNPDYEP IRKGQRDLYSGLNQRRI

SEQ ID NO: 470 (AS80444VH5 CAR + FSHB 33-53 €ICR with dnTGFP RII amino acid
sequence)
MGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEFPQLCKFCDVREFSTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQKLSSGSGATNEFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAA
RPEVQLVESGGGLVQPGGSLRLSCAASGF TFSRNTMGWFRQAPGKGLEGVSAIPYTSTGIVYSDSVGGREFTISRDNSKNT
VYLOMNSLRAEDTAMYYCATDRRPGTTMLAVNGYNHWGQGTLVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGG
AVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRV
KFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPRGSGATNFSLLKQAGDVEENPGPMQSGTHWRVLGLCLLSVGVWGQYTRDLV
YKDPARPKIQKTCTEGGGGSGGGGSGGGGSDGNEEMGGITQTPYKVSISGTTVILTCPQYPGSEILWQHNDKNIGGDEDD
KNIGSDEDHLSLKEFSELEQSGYYVCYPRGSKPEDANFYLYLRARVCENCMEMDVMSVATIVIVDICITGGLLLLVYYWS
KNRKAKAKPVTRGAGAGGRQRGONKERPPPVPNPDYEP IRKGQRDLYSGLNQRRI

SEQ ID NO: 471 (AS80533VH4 CAR + FSHﬁ 33-53 gTCR with dnTGFB RII amino acid
sequence)
MGRGLLRGLWPLHIVLWIRIASTIPPHVQKSVNNDMIVIDNNGAVKEFPQLCKEFCDVRESTCDNQKSCMSNCSITSICEKP
QEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDL
LLVIFQVIGISLLPPLGVAISVIIIFYCYRVNRQQOKLSSGSGATNEFSLLKQAGDVEENPGPMALPVTALLLPLALLLHAA
RPQVQLVESGGGVVQPGGSLRLSCAASGLSFSTYTVAWFRQAPGKGLEGVAAIPYTSQHMVYTDSVKGRETISRDNSKNT
LYLOMNSLRAEDTAVYYCATDRRPGTSMLAINGYNRWGQGTTIVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGG
AVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPEFMRPVQTTQEEDGCSCRFPEEEEGGCELRV
KFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQOALPPRGSGATNE SLLKQAGDVEENPGPMQSGTHWRVLGLCLLSVGVWGQYTRDLV
YKDPARPKIQKTCTFGGGGSGGGGSGGGGSDGNEEMGGITQTPYKVSISGTTVILTCPQYPGSEILWQHNDKNIGGDEDD
KNIGSDEDHLSLKEFSELEQSGYYVCYPRGSKPEDANEFYLYLRARVCENCMEMDVMSVATIVIVDICITGGLLLLVYYWS
KNRKAKAKPVTRGAGAGGRQRGONKERPPPVPNPDYEPIRKGQRDLY SGLNQRRI
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CLAIMS

1. An isolated polynucleotide comprising a first nucleotide sequence encoding a fusion
protein, wherein the fusion protein comprises, from the N-terminus to the C-terminus, a first
polypeptide that binds specifically to a follicle-stimulating hormone receptor (FSHR), and an
extracellular domain, a transmembrane domain and an intracellular domain of a CD3 polypeptide
selected from the group consisting of a CD3-y, CD3-6 and CD3-¢ chain.

2. The isolated polynucleotide of claim 1, the extracellular domain comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs: 433 to 435, respectively; the
transmembrane domain comprises an amino acid sequence selected from the group consisting of
SEQ ID NOs: 436 to 438, respectively; and the intracellular domain comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs: 439 to 441, respectively.

3. The isolated polynucleotide of claim 1 or 2, further comprising a second nucleotide
sequence encoding a chimeric antigen receptor (CAR), wherein the CAR comprises: (a) an
extracellular domain comprising an antigen binding fragment that binds specifically to a tumor
antigen; (b) a transmembrane domain; and (c¢) an intracellular signaling domain.

4. An isolated polynucleotide comprising a nucleotide sequence encoding a chimeric
antigen receptor (CAR), wherein the CAR comprises:

(a) an extracellular domain comprising a first polypeptide that binds specifically to a
follicle-stimulating hormone receptor (FSHR) and an antigen binding fragment that binds
specifically to a tumor antigen;

(b) a transmembrane domain; and

(c) an intracellular signaling domain.

5. The isolated polynucleotide of any one of claims 1 to 4, further comprising a third
nucleotide sequence encoding a dominant negative form of an inhibitor of a cell-mediated
immune response of the immune cell, preferably a dominant negative form a transforming growth
factor 3 (TGF-B) receptor.

6. The isolated polynucleotide of any one of claims 1 to 5, wherein the first nucleotide
sequence, the second nucleotide sequence, and/or the third nucleotide sequence are connected to
cach other via a 2A peptide coding sequence.

7. The isolated polynucleotide of any one of claims 1 to 6, wherein the first polypeptide
comprises an amino acid sequence selected from the group consisting of SEQ ID NOs:319-331,
preferably, the fusion protein comprises an amino acid sequence selected from the group

consisting of SEQ ID NO: 442-444.
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8. The isolated polynucleotide of any one of claims 1 to 7, wherein the first polypeptide is

connected to the extracellular domain of the CD3 polypeptide or the amino terminus or carboxy

terminus of the antigen binding fragment via a linker.

9. The isolated polynucleotide of any one of claims 3 to 8, wherein the tumor antigen is

selected from the group consisting of mesothelin, folate receptor o, mucin 16 (MUC16), prostate-

specific membrane antigen (PSMA), human epidermal growth factor receptor 2 (HER2),

epidermal growth factor receptor (EGFR), and vascular endothelial growth factor receptor

(VEGFR).

10. The isolated polynucleotide of claim 9, wherein the tumor antigen is mesothelin,

preferably human mesothelin.

11. The isolated polynucleotide of any one of claims 3 to 10, wherein the antigen binding

fragment is a Fab, a Fab’, a F(ab’),, an Fv, a single-chain variable fragment (scFv), a minibody, a

diabody, a single-domain antibody (sdAb), a light chain variable domain (VL), or a variable

domain (VyH) of a camelid antibody.

12. The isolated polynucleotide of claim 11, wherein the antigen binding fragment comprises:
1. asingle domain antibody (sdAb) comprising a complementarity determining region 1

(CDR1), CDR2 and CDR3 having the polypeptide sequences of:

SEQ ID NOs:34, 102, and 170, respectively;

SEQ ID NOs:54, 122, and 190, respectively;

SEQ ID NOs:55, 123, and 191, respectively;

SEQ ID NOs:61, 129, and 197, respectively;

SEQ ID NOs:31, 99, and 167, respectively;

SEQ ID NOs:32, 100, and 168, respectively;

SEQ ID NOs:33, 101, and 169, respectively;

SEQ ID NOs:35, 103, and 171, respectively;

SEQ ID NOs:36, 104, and 172, respectively;

SEQ ID NOs:37, 105, and 173, respectively;

k. SEQ ID NOs:38, 106, and 174, respectively;

1. SEQID NOs:39, 107, and 173, respectively;

m. SEQ ID NOs:40, 108, and 176, respectively;

n. SEQID NOs:41, 109, and 177, respectively;

o. SEQID NOs:42, 110, and 178, respectively;

p. SEQID NOs:43, 111, and 179, respectively;

q. SEQ ID NOs:44, 112, and 180, respectively;

ISR
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ii.

aa.
bb.
ce.
dd.

ccC.

ff.

gg.
hh.

ii.

i

kk.

11.

SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 185, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;
SEQ ID NOs:67, 135, and 203, respectively; or
SEQ ID NOs:68, 136, and 204, respectively; or

PCT/CN2019/103215

a single chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide

sequences of:

s ®

o o

@ oo

-

SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;
SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;
SEQ ID NOs:23, 91, 159, 24, 92, and 160, respectively;
SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;
SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;
SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;
SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;
SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;
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J. SEQID NOs:9, 77, 145, 10, 78, and 146, respectively;
k. SEQID NOs:11, 79, 147,12, 80, and 148, respectively;
1. SEQID NOs:13, 81, 149, 14, 82, and 150, respectively;
m. SEQID NOs:15, 83, 151, 16, 84, and 152, respectively;
n. SEQID NOs:17, 85, 153, 18, 86, and 154, respectively; or
o. SEQID NOs:21, 89, 157,22, 90, and 158, respectively.
13. The isolated polynucleotide of claim 12, wherein the antigen binding fragment comprises:
1. the single domain antibody comprising an amino acid sequence at least 95% identical
to an amino acid sequence selected from the group consisting of SEQ ID NOs:221-
258 and SEQ ID NO: 420-428; or
ii.  the single chain variable fragment comprising an amino acid sequence at least 95%
identical to an amino acid sequence selected from the group consisting of SEQ ID
NOs:205-220.
14. The isolated polynucleotide of any one of claims 4 to 13, wherein the extracellular
domain of the CAR comprises an amino acid sequence selected from the group consisting of SEQ
ID NOs:348-357, or the CAR comprises an amino acid sequence selected from the group
consisting of SEQ ID NO:370-379 and SEQ ID NOs: 448-450.
15. An isolated polynucleotide comprising a nucleotide sequence encoding a chimeric
antigen receptor (CAR), wherein the CAR comprises:
(a) an extracellular domain comprising an antigen binding fragment that binds
specifically to mesothelin, preferably human mesothelin;
(b) a transmembrane domain; and
(c) an intracellular signaling domain,
wherein the CAR optionally further comprises a signal peptide at the amino terminus and a hinge
region connecting the extracellular domain and the transmembrane domain, and wherein the
antigen binding fragment comprises:
1. asingle domain antibody (sdAb) comprising a complementarity determining region 1

(CDR1), CDR2 and CDR3 having the polypeptide sequences of:

a. SEQ ID NOs:34, 102, and 170, respectively;
b. SEQ ID NOs:54, 122, and 190, respectively;
c. SEQID NOs:55, 123, and 191, respectively;
d. SEQID NOs:61, 129, and 197, respectively;
SEQ ID NOs:31, 99, and 167, respectively;
f.  SEQID NOs:32, 100, and 168, respectively;
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SEQ ID NOs:33, 101, and 169, respectively;
SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 1735, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 185, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;

SEQ ID NOs:67, 135, and 203, respectively; or
SEQ ID NOs:68, 136, and 204, respectively; or

PCT/CN2019/103215

a single chain variable fragment (scFv) comprising a heavy chain complementarity

determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
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determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide

sequences of:
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SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;
SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;
SEQ ID NOs:23, 91, 159, 24, 92, and 160, respectively;
SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;
SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;
SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;
SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;
SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;
SEQ ID NOs:9, 77, 145, 10, 78, and 146, respectively;
SEQID NOs:11, 79, 147, 12, 80, and 148, respectively;
SEQ ID NOs:13, 81, 149, 14, 82, and 150, respectively;
SEQ ID NOs:15, 83, 151, 16, 84, and 152, respectively;

SEQ ID NOs:17, 85, 153, 18, 86, and 154, respectively; or

SEQ ID NOs:21, 89, 157, 22, 90, and 158, respectively.

16. The isolated polynucleotide of claim 15, wherein the antigen binding fragment comprises:

i

ii.

258 and SEQ ID NO: 420-428, or

the single domain antibody comprising an amino acid sequence at least 95% identical

to an amino acid sequence selected from the group consisting of SEQ ID NOs:221-

the single chain variable fragment comprising an amino acid sequences at least 95%

identical to an amino acid sequence selected from the group consisting of SEQ ID

NOs:205-220,

preferably, the CAR comprises an amino acid sequence selected from the group consisting of

SEQ ID NOs:358-367 and SEQ ID NOs:445-447.

17. The isolated polynucleotide of claim 15 or 16, wherein the polynucleotide further comprises

a second nucleotide sequence encoding a fusion protein, and the fusion protein comprises, from

the N-terminus to the C-terminus, a first polypeptide that binds specifically to a follicle-

stimulating hormone receptor (FSHR), and an extracellular domain, a transmembrane domain and

an intracellular domain of a CD3 polypeptide selected from the group consisting of a CD3-y,

CD3-8 or CD3-¢ chain, preferably the nucleotide sequence encoding the CAR is connected to the

second nucleotide sequence via a 2A peptide coding sequence.
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18. The isolated polynucleotide of claim 17, wherein the extracellular domain of the CD3
polypeptide comprises an amino acid sequence selected from the group consisting of SEQ ID
NOs: 433 to 435; the transmembrane domain comprises an amino acid sequence selected from the
group consisting of SEQ ID NOs: 436 to 438, respectively; and the intracellular domain
comprises an amino acid sequence selected from the group consisting of SEQ ID NOs: 439 to 441,
respectively.
19. The isolated polynucleotide of claim 15 or 16, wherein the polynucleotide further comprises
a second nucleotide sequence encoding a second chimeric antigen receptor (CAR), wherein the
second CAR comprises:

(a) an extracellular domain comprising a polypeptide that binds specifically to a follicle-
stimulating hormone receptor (FSHR);

(b) a transmembrane domain; and

(c) an intracellular signaling domain,
wherein the second CAR optionally further comprises a signal peptide at the amino terminus and
a hinge region connecting the extracellular domain and the transmembrane domain,
preferably the nucleotide sequence encoding the CAR is connected to the second nucleotide
sequence via a 2A peptide coding sequence.
20. The isolated polynucleotide of any one of claims 17-19, wherein the polypeptide that binds
specifically to FSHR comprises an amino acid sequence selected from the group consisting of
SEQ ID NOs:319-331, preferably the fusion protein of claim 17 comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs: 442-444, or the isolated
polynucleotide of claim 17 encodes a protein having an amino acid sequence selected from the
group consisting of SEQ ID NOs:454-456; and the isolated polynucleotide of claim 19 comprises
an amino acid sequence selected from the group consisting of SEQ ID NOs:380-389 and SEQ ID
NOs:451-453.
21. The isolated polynucleotide of any one of claims 3-20, wherein the transmembrane domain in
the CAR or the second CAR is independently selected from the group consisting of a CD8«
transmembrane domain, a CD28 transmembrane domain, a CD4 transmembrane domain, a CD3(
transmembrane domain, a CD2 transmembrane domain, a 4-1BB transmembrane domain, an
0X40 transmembrane domain, an ICOS transmembrane domain, a CTLA-4 transmembrane
domain, a PD-1 transmembrane domain, a LAG-3 transmembrane domain, a 2B4 transmembrane
domain, a BTLA transmembrane domain, and a GMCSFR transmembrane domain.
22. The isolated polynucleotide of any one of claims 2-21, wherein the intracellular signaling

domain in the CAR or the second CAR is independently selected from the group consisting of a
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signaling domain of CD3{, FcRy, FcRp, CD3y, CD34, CD3¢, CD35, CD22, CD79a, CD79b, and
CDo66d.
23. The isolated polynucleotide of claim 22, wherein the CAR or the second CAR
independently comprises a co-stimulatory domain selected from the group consisting of a co-
stimulatory domain of one or more of CD28, 4-1BB (CD137), CD27, 0X40, CD27, CD40, PD-1,
ICOS, lymphocyte function-associated antigen-1 (LFA-1), CD2, CD7, LIGHT, NKG2C, B7-H3,
TNFRSF9, TNFRSF4, TNFRSF8, CD40LG, ITGB2, KLRC2, TNFRSF18, TNFRSF14,
HAVCRI1, LGALSY, CD83, and a ligand that specifically binds with CD83.
24, The isolated polynucleotide of any one of claims 4-8, wherein the CAR comprises an
amino acid sequence selected from the group consisting of SEQ ID NOs:370-379 and SEQ ID
NOs: 448-450.
25. Theisolated polynucleotide of any one of claims 3 and 15-24, wherein the CAR comprises
an amino acid sequence selected from the group consisting of SEQ ID NOs:358-367 and SEQ ID
NOs:445-447.
26.  The isolated polynucleotide of any one of claims 1-25, further comprising a third
nucleotide sequence encoding a dominant negative form of an inhibitor of a cell-mediated
immune response of the immune cell, preferably the nucleotide sequence encoding the CAR or
the second CAR 1is connected to the third nucleotide sequence via a 2A peptide coding sequence.
27.  The isolated polynucleotide of claim 26, wherein the inhibitor of a cell-mediated immune
response of the immune cell is a transforming growth factor 3 (TGF-f3) receptor.
28.  The isolated polynucleotide of claim 27, wherein the dominant negative form of the
inhibitor comprises the amino acid sequence of SEQ ID NO:347.
29.  The isolated polynucleotide of claim 27, wherein the isolated polynucleotide encodes a
protein having an amino acid sequence selected from the group consisting of SEQ ID NOs:390-
419, SEQ ID NOs:460-468, SEQ ID NOs:457-459 and SEQ ID NOs:469-471.
30. Anisolated antibody or antigen binding fragment, wherein the isolated antibody or antigen
binding fragment comprises:
1. asingle domain antibody (sdAb) comprising a complementarity determining region 1
(CDR1), CDR2 and CDR3 having the polypeptide sequences of:

a. SEQ ID NOs:34, 102, and 170, respectively;

b. SEQ ID NOs:54, 122, and 190, respectively;

c. SEQID NOs:55, 123, and 191, respectively;
SEQ ID NOs:61, 129, and 197, respectively;
e. SEQIDNOs:31, 99, and 167, respectively;

o
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SEQ ID NOs:32, 100, and 168, respectively;
SEQ ID NOs:33, 101, and 169, respectively;
SEQ ID NOs:35, 103, and 171, respectively;
SEQ ID NOs:36, 104, and 172, respectively;
SEQ ID NOs:37, 105, and 173, respectively;
SEQ ID NOs:38, 106, and 174, respectively;
SEQ ID NOs:39, 107, and 175, respectively;
SEQ ID NOs:40, 108, and 176, respectively;
SEQ ID NOs:41, 109, and 177, respectively;
SEQ ID NOs:42, 110, and 178, respectively;
SEQ ID NOs:43, 111, and 179, respectively;
SEQ ID NOs:44, 112, and 180, respectively;
SEQ ID NOs:45, 113, and 181, respectively;
SEQ ID NOs:46, 114, and 182, respectively;
SEQ ID NOs:47, 115, and 183, respectively;
SEQ ID NOs:48, 116, and 184, respectively;
SEQ ID NOs:49, 117, and 185, respectively;
SEQ ID NOs:50, 118, and 186, respectively;
SEQ ID NOs:51, 119, and 187, respectively;
SEQ ID NOs:52, 120, and 188, respectively;
SEQ ID NOs:53, 121, and 189, respectively;
SEQ ID NOs:56, 124, and 192, respectively;
SEQ ID NOs:57, 125, and 193, respectively;
SEQ ID NOs:58, 126, and 194, respectively;
SEQ ID NOs:59, 127, and 195, respectively;
SEQ ID NOs:60, 128, and 196, respectively;
SEQ ID NOs:62, 130, and 198, respectively;
SEQ ID NOs:63, 131, and 199, respectively;
SEQ ID NOs:64, 132, and 200, respectively;
SEQ ID NOs:65, 133, and 201, respectively;
SEQ ID NOs:66, 134, and 202, respectively;

SEQ ID NOs:67, 135, and 203, respectively; or
SEQ ID NOs:68, 136, and 204, respectively; or
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1. a single chain variable fragment (scFv) comprising a heavy chain complementarity
determining region 1 (HCDR1), HCDR2, HCDR3, a light chain complementarity
determining region 1 (LCDR1), LCDR2, and LCDR3, having the polypeptide sequences
of:
SEQ ID NOs:1, 69, 137, 2, 70, and 138, respectively;
SEQ ID NOs:19, 87, 155, 20, 88, and 156, respectively;
SEQ ID NOs:23, 91, 159, 24, 92, and 160, respectively;
SEQ ID NOs:25, 93, 161, 26, 94, and 162, respectively;
SEQ ID NOs:27, 95, 163, 28, 96, and 164, respectively;
SEQ ID NOs:29, 97, 165, 30, 98, and 166, respectively;
SEQ ID NOs:3, 71, 139, 4, 72, and 140, respectively;
SEQ ID NOs:5, 73, 141, 6, 74, and 142, respectively;
SEQ ID NOs:7, 75, 143, 8, 76, and 144, respectively;
J. SEQID NOs:9, 77, 145, 10, 78, and 146, respectively;
k. SEQID NOs:11, 79, 147,12, 80, and 148, respectively;
1. SEQID NOs:13, 81, 149, 14, 82, and 150, respectively;
m. SEQID NOs:15, 83, 151, 16, 84, and 152, respectively,
n. SEQID NOs:17, 85, 153, 18, 86, and 154, respectively; or
o. SEQID NOs:21, 89, 157,22, 90, and 158, respectively,

ISR
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wherein the isolated antibody or antigen binding fragment thereof specifically binds mesothelin,
preferably human mesothelin.

31. The isolated antibody or antigen binding fragment of claim 30, wherein the antibody or
antigen binding fragment comprises:

1. the single domain antibody comprising an amino acid sequence at least 95%
identical to an amino acid sequence selected from the group consisting of SEQ ID NOs:221-258
and SEQ ID NOs: 420-428, or

11. the single chain variable fragment comprising an amino acid sequence at least
95% identical to an amino acid sequence selected from the group consisting of SEQ ID NOs:203-
220.

32. An isolated nucleic acid encoding the isolated antibody or antigen binding fragment thereof
of claim 30 or 31.

33. A vector comprising the polynucleotide of any of claims 1-29 and 32.

34, Ahost cell comprising the polynucleotide of any of claims 1-29 and 32 or the vector of
claim 33, preferably, the cell is a T cell.
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35. A method of treating a cancer, preferably an ovarian cancer, in a subject in need thereof,
comprising administering to the subject a therapeutically effective amount of the host cell of
claim 34.

36. An engineered immune cell expressing the CAR or TCR complex encoded by the
polynucleotide of any of claims 1-29.

37 The engineered immune cell of claim 36, wherein the engineered immune cell is selected
from the group consisting of a cytotoxic T cell, a helper T cell, a natural killer T cell, a y3T cell,
and a NK cell.

38. A pharmaceutical composition, comprising the engineered immune cell of claim 36 or 37
and a pharmaceutically acceptable carrier.

39. A pharmaceutical composition comprising the isolated antibody or antigen binding fragment
thereof of claim 30 or 31 and a pharmaceutically acceptable carrier.

40. A method of treating a cancer, preferably an ovarian cancer, primary peritoneal carcinomas,
pancreatic ductal adenocarcinoma (PDA), malignant pleural mesothelioma (MPM), lung
adenocarcinoma, triple negative breast cancer, endometrial cancer, biliary cancer, gastric cancer,
or pediatric acute myeloid leukemia, in a subject in need thereof, comprising administering to the
subject a therapeutically effective amount of the pharmaceutical composition of claim 38 or 39.
41. A method of engineering an immune cell, comprising introducing into the immune cell the
polynucleotide of any of claims 1-29 operably linked to a promoter.

42. A method of producing a pharmaceutical composition, comprising combining the engineered
immune cell of claim 36 or 37 with a pharmaceutically acceptable carrier to obtain the

pharmaceutical composition.
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