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Abstract:

Provided are an antibody-drug conjugate, a preparation method therefor, and a pharmaceutical use
thereof, and specifically related are an anti-TROP-2 antibody-drug conjugate and a pharmaceutical
use thereof. The antibody-drug conjugate is formed by connecting an anti-TROP-2 antibody or an
antigen binding fragment thereof and an exitecan derivative by means of a linker, and the
antibody-drug conjugate or a pharmaceutically acceptable salt or solvent compound thereof has a
significant anti-tumor effect and good safety.
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ANTIBODY-DRUG CONJ UGATE, PREPARATION METHOD THEREFOR, AND
PHARMACEUTICAL USE THEREOF

FIELD OF THE INVENTION
The present invention belongs to the field of biomedicine. Specifically, the present
invention relates to an anti-TROP-2 antibody conjugate and medical use thereof.

BACKGROUND OF THE INVENTION

With the continuous deepening of research on tumor genomics, proteomics and
signaling pathways, people have become increasingly clear about the interaction between
oncogenes and tumor suppressor genes in tumor cells and their impact on the tumor
microenvironment. This also makes it possible to design new anti-tumor treatment schemes
for specific molecular targets of tumors.

Molecular targeted therapy of tumors is a new treatment model that is different from
conventional surgery, radiotherapy, and chemotherapy and has advantages that a drug
usually only bind to the corresponding target site, and kills or inhibits the target cells by
directly affecting the function of a target molecule or via a physical or chemical effector
molecule carried by it. Due to their clear target sites, this type of drugs usually have high
selectivity and can effectively kill or inhibit target cells while producing no or only minor
toxic side effects on normal tissue cells. Therefore, the development of molecular targeted
drugs has become a hot topic in clinical cancer research.

Human trophoblast cell surface antigen 2 (TROP-2) is a cell surface glycoprotein
encoded by the TACSTD2 gene. TROP-2 consists of 323 amino acids, including the signal
peptide consists of 26 amino acids, the extracellular region consists of 248 amino acids, the
transmembrane region consists of 23 amino acids, and the cytoplasmic region consists of 26
amino acids. There are 4 heterogeneous N-binding glycosylation sites in the extracellular
domain of TROP-2. After adding carbohydrate chains, the apparent molecular weight
increases by 11 to 13 KD. In the TACSTD gene family, the extracellular domain has a
characteristic thyroglobulin (TY) sequence, which is generally considered to be related to
the proliferation, infiltration, and metastasis of cancer cells.

A large number of clinical studies and literature reports have shown that TROP-2 is
overexpressed in various carcinomas such as gastric cancer, lung cancer, large intestine
cancer, ovarian cancer, breast cancer, prostate cancer, pancreatic cancer, liver cancer, and
esophageal cancer. In contrast, TROP-2 is rarely or not expressed in normal tissues in adults,
with a small amount of expression limited to cells in the epithelial area, and the expression

CA 03232425 2024-3-20



10

15

20

25

30

_2-

level is also lower than that in cancer, indicating that TROP-2 is related to neoplasia. The
overexpression of TROP-2 in tumor tissues is closely related to poor prognosis of patients
and the metastasis of cancer cells, and also affects the overall survival rate of patients.
Therefore, TROP-2 has become an attractive target in molecular targeted therapy of tumors.

Several studies on the antitumor effects of anti-hTROP-2 antibody have been reported:

US Patent No. 5840854 reports the cytotoxicity of a cytotoxin-conjugated anti-hTROP-
2 monoclonal antibody (BR110) against human cancer cell lines H3619, H2987, MCF-7,
H3396 and H2981.

U.S. Patent No. 6653104 discloses an antibody (RS7), which was tested in an in vivo
model using an antibody labeled with radioactive substances. The antibody showed anti-
tumor activity in a nude mouse xenograft model, but the anti-tumor effect of nude antibody
alone was not reported.

U.S. Patent No. 7420040 also reports that an isolated monoclonal antibody produced
by hybridoma cell line AR47A6.4.2 or AR52A301.5 obtained from immunizing mice with
human ovarian cancer tissue was conjugated to hTROP-2, and showed anti-tumor activity in
nude mice xenograft model.

CN 102827282A discloses a human anti-TROP-2 genetically engineered antibody IgG
and use thereof. In vitro test results showed that the anti-TROP-2 antibody IgG had a
significant inhibitory effect on the proliferation of pancreatic cancer cells.

CN 104114580A discloses an antibody (especially a humanized antibody) that
specifically reacts with hTROP-2 and has anti-tumor activity in vivo, as well as a hybridoma
that produces the antibody, a complex of the antibody with a drug, a pharmaceutical
composition for diagnosing or treating a tumor, a method for detecting a tumor, and a kit for
detecting or diagnosing a tumor.

However, it is very difficult to find monoclonal antibodies with high affinity, high
specificity, and potent cytotoxicity or tumor Kkilling/inhibiting/regressing activities.
Therefore, there is still an urgent need to develop Trop-2 antibodies and other
immunotherapeutic agents with good efficacy, high safety, and suitable for human patients.

SUMMARY OF THE INVENTION
The object of the present invention is to provide an antibody-drug conjugate of general
formula (1) or a pharmaceutically acceptable salt or solvent compound thereof,
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wherein:

L is -(CRIR?)m-[X1-(CR'R?)n-X2]-(CRIR?)r;

R! or R?is each independently selected from the group consisting of hydrogen, deuterium,
hydroxyl, amino, alkyl, halogen, haloalkyl, deuterated alkyl and hydroxyalkyl, preferably,
Rlor R?is hydrogen;

X1 or Xz is each independently selected from the group consisting of a bond, N, O and S;
preferably, X1 or Xz2isa bond or O,

m, n, r or t is each independently selected from the group consisting of 1, 2, 3 and 4;
preferably, m, n, r or tis each independently selected from the group consisting of 1 and 2;
R3 or R* is each independently selected from the group consisting of hydrogen, halogen,
haloalkyl, deuterated alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl;

or, R*and R* together with the carbon atom to which they are attached form cycloalky! or
heterocyclyl;

y is 1 to 20, preferably 1 to 10, more preferably 2 to 8, and further preferably 4, 6 or 8;
mADb is an anti-TROP-2 antibody or an antigen binding fragment thereof.

In a preferred embodiment of the present invention, R! or R? is each independently selected
from the group consisting of hydrogen, deuterium, hydroxyl, amino, Ci-3 alkyl, halogen, Ci-
3 haloalky!, C1-3 deuterated alkyl and Ci-3 hydroxyalkyl, preferably, R! or R? is hydrogen;
X1 or Xz is each independently selected from the group consisting of a bond, N, O and S;
preferably, X1 or Xzis a bond or O,

m, nor ris each independently selected from the group consisting of 1, 2, 3 and 4; preferably,
m, n or r is each independently selected from the group consisting of 1 and 2;

R3or R*is each independently selected from the group consisting of hydrogen, halogen, Ci-
3 haloalkyl, C13 deuterated alkyl, Cs cycloalkyl, 4- to 8- membered heterocyclyl, Cs.10 aryl
or 4- to 8- membered heteroaryl, preferably R* or R*is each independently selected from the
group consisting of hydrogen and Cs.s cycloalkyl;
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or, R® and R* together with the carbon atom to which they are attached form Cs.¢ cycloalkyl
or 4- to 8- membered heterocyclyl.

In a further preferred embodiment of the present invention, the anti-TROP-2 antibody
or the antigen binding fragment thereof comprises; HCDR1 as shown in SEQ ID NO: 3,
HCDR2 as shown in RIDPXDSETHY NQKFKD and HCDR3 as shown in SEQ ID NO: 5;
and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ ID NO: 7 and LCDR3
as shown in SEQ ID NO: 8,

X is selected from the group consisting of R, Y, Q, L, T, I, F, Eand A.

In a preferred embodiment of the present invention, the TROP-2 antibody or the antigen
binding fragment thereof comprises:
HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 9 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: §; or,
HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 10 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,
HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 11 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,
HCDRL as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 12 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,
HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 13 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,
HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 14 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,
HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 15 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,
HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 16 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,
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HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 17 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8.

In a preferred embodiment of the present invention for the antibody-drug conjugate or
the pharmaceutically acceptable salt or solvent compound thereof according to the present
invention, the anti-TROP-2 antibody or the antigen binding fragment thereof is selected from
the group consisting of a murine antibody or an antigen binding fragment thereof, a chimeric
antibody or an antigen binding fragment thereof, a human antibody or an antigen binding
fragment thereof, a humanized antibody or an antigen binding fragment thereof.

In a preferred embodiment of the present invention for the antibody-drug conjugate or
the pharmaceutically acceptable salt or solvent compound thereof according to the present
invention, the anti-TROP-2 antibody or the antigen binding fragment thereof further
comprises a heavy chain constant region derived from human IgG1, 19G2, 1gG3 or 1gG4, or
a variant thereof.

In a further preferred embodiment of the present invention, the anti-TROP-2 antibody
or the antigen binding fragment thereof further comprises a heavy chain constant region
derived from human IgG1, 1gG2 or 1gG4, or a variant thereof.

In a further preferred embodiment of the present invention, the anti-TROP-2 antibody
or the antigen binding fragment thereof further comprises a heavy chain constant region as
shown in SEQ ID NO: 1.

In a preferred embodiment of the present invention for the antibody-drug conjugate or
the pharmaceutically acceptable salt or solvent compound thereof according to the present
invention, the anti-TROP-2 antibody or the antigen binding fragment thereof further
comprises a light chain constant region derived from a human antibody kappa chain or
lambda chain, or a variant thereof.

In a further preferred embodiment of the present invention, the anti-TROP-2 antibody
or the antigen binding fragment thereof further comprises a light chain constant region
derived from a human antibody kappa chain.

In a further preferred embodiment of the present invention, the anti-TROP-2 antibody
or the antigen binding fragment thereof further comprises a light chain constant region as
shown in SEQ ID NO: 2.

In a preferred embodiment of the present invention, the anti-TROP-2 antibody or the
antigen binding fragment thereof comprises a heavy chain variable region selected from the
group consisting of the following sequence, or a heavy chain variable region having at least
70%, 75%, 80%, 85%, 90%, 95% or 99% identity to the following sequence: SEQ ID NO:
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18, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24,
SEQ ID NO: 25, SEQ ID NO: 26 or SEQ ID NO: 27.

In a preferred embodiment of the present invention for the antibody-drug conjugate or
the pharmaceutically acceptable salt or solvent compound thereof according to the present
invention, wherein the anti-TROP-2 antibody or the antigen binding fragment thereof
comprises a the light chain variable region of or having at least 70%, 75%, 80%, 85%, 90%,
95% or 99% identity to SEQ ID NO: 19.

In a further preferred embodiment of the present invention, the anti-TROP-2 antibody
or the antigen binding fragment thereof comprises:

a heavy chain variable region as shown in SEQ ID NO: 18 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 20 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 21 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 22 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 23 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 24 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 25 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 26 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 27 and a light chain variable region
as shown in SEQ ID NO: 19.

In a preferred embodiment of the present invention, the anti-TROP-2 antibody or the
antigen binding fragment thereof comprises a heavy chain selected from the group consisting
of the following sequence, or a heavy chain having at least 80%, 85%, 90%, 95% or 99%
identity to the following sequence: SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 31, SEQ
ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36 or SEQ ID
NO: 37.

In a preferred embodiment of the present invention, the anti-TROP-2 antibody or the
antigen binding fragment thereof comprises a light chain selected from the group consisting
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of the following sequence, or a light chain having at least 80%, 85%, 90%, 95% or 99%
identity to the following sequence: SEQ ID NO: 29.
In a preferred embodiment of the present invention, the anti-TROP-2 antibody or the
antigen binding fragment thereof comprises:
a heavy chain as shown in SEQ ID NO: 28 and a light chain as shown in SEQ ID NO: 29;
or,
a heavy chain as shown in SEQ ID NO: 30 and a light chain as shown in SEQ ID NO: 29;
or,
a heavy chain as shown in SEQ ID NO: 31 and a light chain as shown in SEQ ID NO: 29;
or,
a heavy chain as shown in SEQ ID NO: 32 and a light chain as shown in SEQ ID NO: 29;
or,
a heavy chain as shown in SEQ ID NO: 33 and a light chain as shown in SEQ ID NO: 29;
or,
a heavy chain as shown in SEQ ID NO: 34 and a light chain as shown in SEQ ID NO: 29;
or,
a heavy chain as shown in SEQ ID NO: 35 and a light chain as shown in SEQ ID NO: 29;
or,
a heavy chain as shown in SEQ ID NO: 36 and a light chain as shown in SEQ ID NO: 29;
or,
a heavy chain as shown in SEQ ID NQ: 37 and a light chain as shown in SEQ ID NO: 29.
In a further preferred embodiment of the present invention for the antibody-drug
conjugate or the pharmaceutically acceptable salt or solvent compound thereof according to
the present invention, the antibody-drug conjugate or the pharmaceutically acceptable salt
or solvent compound thereof is selected from the group consisting of an antibody-drug
conjugate of general formula (I1) or a pharmaceutically acceptable salt, solvent compound,
tautomer, mesomer, racemate, enantiomer, or diastereomer thereof, and a mixture thereof:
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(0]
mAb*(itN/ /X
(omT 0
0 X3 \J H /F
\ Jo T N 0 />
N

H >]/ A _/ \_J
o N~ H 4]
n %N\J

4] ZJH

(1) v

X1 or X2is a bond or O;
mis0or1l;and
tis1or2.

5 In a further preferred embodiment of the present invention for the antibody-drug
conjugate or the pharmaceutically acceptable salt or solvent compound thereof according to
the present invention, the antibody-drug conjugate or the pharmaceutically acceptable salt
or solvent compound thereof is selected from the group consisting of an antibody-drug
conjugate of general formula (111) or a pharmaceutically acceptable salt or solvent compound

10  thereof:
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mAD is selected from the group consisting of the above-mentioned anti-TROP-2 antibody

or antigen binding fragment thereof,

y is selected from the group consisting of 2-10, preferably 4-10, more preferably 4, 6, 8 or
15 10.
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In a further preferred embodiment of the present invention, the antibody-drug conjugate
or the pharmaceutically acceptable salt or solvent compound thereof is selected from the
group consisting of the following structures:
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wherein y is as defined in claim 1.
The present invention also provides a method for preparing an antibody-drug conjugate
of general formula (I) or a pharmaceutically acceptable salt or solvent compound,
5 comprising the following steps:
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® ™
reducing a mAb, and then conjugating the reduced mAb with a compound of general
formula (F) to obtain the compound of general formula (I);
wherein, L is as defined above.
10 mAb is selected from the group consisting of the above-mentioned anti-TROP-2
antibody or antigen binding fragment thereof;
y is 1-20; preferably 4-10; more preferably 4, 6, 8 or 10.
On another aspect, the present invention provides a pharmaceutical composition
comprising the antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
15  compound thereof of the present invention, and one or more pharmaceutically acceptable
excipients, diluents or carriers.
On another aspect, the present invention provides a pharmaceutical use. The present
invention relates to the use of the anti-TROP-2 antibody-drug conjugate or the
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pharmaceutically acceptable salt or solvent compound of the antibody-drug conjugate or the
pharmaceutical composition thereof for treating or preventing a disease or condition
mediated by TROP-2.

On another aspect, the invention further provides the use of the antibody-drug conjugate
of general formula (1) or the pharmaceutically acceptable salt or solvent compound of the
antibody-drug conjugate or the pharmaceutical composition thereof in preparing a
medicament for treating a human TROP-2 related disease.

In a more preferred embodiment of the present invention, the human TROP-2 related
disease is a cancer with high expression of TROP-2, and the cancer is selected from the
group consisting of triple-negative breast cancer, small Cellular lung cancer, urothelial
carcinoma, human brain astroglioblastoma, human pharyngeal cancer, adrenal gland tumors,
AIDS-related cancer, alveolar soft tissue sarcoma, astrocytoma, bladder cancer, bone cancer,
brain and spinal cord cancer, metastatic brain tumors, breast cancer, carotid body tumors,
cervical cancer, chondrosarcoma, chordoma, renal chromophobe cell carcinoma, clear cell
carcinoma, colon cancer, colorectal cancer, desmoplastic small cell carcinoma Cellular
neoplasm, ependymoma, Ewing tumor, extraskeletal myxoid chondrosarcoma, osteofibrous
dysplasia, osteofibrous dysplasia, gallbladder or cholangiocarcinoma, gastric cancer,
gestational trophoblastic disease, germ cell tumor, head and neck cancer, liver Cell
carcinoma, islet cell tumor, Kaposin's sarcoma, renal cancer, leukemia, liposarcoma,
malignant lipomatous tumor, liver cancer, lymphoma, lung cancer, medulloblastoma,
melanoma, meningioma, multiple endocrine neoplasia, multiple myeloma, myelodysplastic
syndrome, neuroblastoma, neuroendocrine tumors, ovarian cancer, pancreatic cancer,
papillary thyroid cancer, parathyroidoma, pediatric cancer, peripheral nerve sheath tumor,
phagocytoma, Pituitary tumors, prostate cancer, posterior uveal melanoma, renal metastasis
cancer, rhabdoid tumor, rhabdomyosarcoma, sarcoma, skin cancer, soft tissue sarcoma,
squamous cell carcinoma, synovial sarcoma, squamous cell carcinoma, thymic carcinoma,
thymoma, metastatic thyroid cancer and uterine cancer.

The antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof of the present invention can specifically bind to the target antigen, has
high endocytosis efficiency, and a long half-life in vivo, and can significantly kill tumors
while ensuring safety.

The antibody-drug conjugate and the pharmaceutically acceptable salt or solvent
compound thereof of the present invention have significant anti-tumor effect and good
safety, and also have good metabolic activity in vivo, long pharmaceutical effect in vivo, and
broad clinical application prospects.
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Detailed Description of the present Invention
1. Terminology

In order that the present invention may be more readily understood, certain technical
and scientific terms are specifically defined below. Unless otherwise clearly defined
elsewhere in this document, all other technical and scientific terms used herein have the
meaning commonly understood by one of ordinary skill in the art to which this invention
belongs.

The three-letter and single-letter codes for amino acids used in the present invention
are as described in J. Biol. Chem, 243, p3558 (1968).

The term "antibody" refers to an immunoglobulin, which is a tetrapeptide chain
structure composed of two identical heavy chains and two identical light chains connected
by inter-chain disulfide bonds. Since The amino acid composition and arrangement sequence
of the heavy chain constant region of an immunoglobulin are different, the antigenicity of
the immunoglobulin is also different. Accordingly, immunoglobulin can be divided into five
classes, or isotypes of immunoglobulins, namely IgM, IgD, 19G, IgA and IgE, and the
corresponding heavy chains thereof are a p chain, a 6 chain, a y chain, an a chain and an &
chain, respectively. The same class of Ig can also be divided into different subclasses
according to the differences in the amino acid composition of the hinge region thereof and
the number and position of heavy chain disulfide bonds. For example, I1gG can be divided
into IgG1, IgG2, IgG3, and IgG4. The light chains are divided into a k chain or a A chain by
the difference in the constant region. Each Ig class of the five Ig classes can have either a ¥
chain or a A chain.

In the present invention, the antibody light chain variable region may further comprise
a light chain constant region, and the light chain constant region includes a human or murine
kappa, lambda chain or a variant thereof.

In the present invention, the antibody heavy chain variable region may further comprise
a heavy chain constant region, and the heavy chain constant region includes a human or
murine 19G1, 19G2, 1gG3, 19G4 or a variant thereof.

The sequences of about 110 amino acids near the N-terminus of the antibody heavy
chain and light chain vary greatly and are the variable regions (V regions); the rest of the
amino acid sequence near the C-terminus is relatively stable and is the constant region (C
region). The variable region includes 3 hypervariable regions (HVR) and 4 framework
regions (FR) with relatively conserved sequences. Three hypervariable regions, also known
as complementarity determining regions (CDRs), determine the specificity of the antibody.
Each light chain variable region (VL) and heavy chain variable region (VH) consists of 3
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CDR regions and 4 FR regions, which are arranged in the following order from amino end
to carboxyl end: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. The three CDR regions of the
light chain refer to LCDR1, LCDR2, and LCDR3; the three CDR regions of the heavy chain
refer to HCDR1, HCDR2 and HCDR3. The number and position of the CDR amino acid
residues in the VL and VH regions of the antibody or the antigen binding fragment of the
present invention conform to the known Kabat numbering rules and Kabat or ABM
definition rules (http://bioinf.org.uk/abs/).

The term "TROP-2" includes any variant or isoform of TROP-2 that is naturally
expressed by a cell. The antibody of the present invention may cross-react with TROP-2
from non-human species. Alternatively, the antibody may be specific for human TROP-2
and may not exhibit cross-reactivity with other species. TROP-2, or any variant or isoform
thereof, can be isolated from the cells or tissues in which they are naturally expressed, or
produced by recombinant techniques using techniques common in the art and described
herein. Preferably, the anti-TROP-2 antibody targets human TROP-2 with a normal
glycosylation pattern.

The term "recombinant human antibody" includes human antibodies prepared,
expressed, created or isolated by recombinant methods, the techniques and methods involved
are well known in the art, and the antibodies are such as:

1. Antibodies isolated from transgenic, transchromosomal animals (e.g., mice) with
human immunoglobulin genes, or isolated from hybridomas prepared from transgenic,
transchromosomal animals (e.g., mice) with human immunoglobulin genes;

2. Antibodies isolated from host cells, such as transfectomas, that have been
transformed to express the antibodies;

3. Antibodies isolated from recombinant combinatorial human antibody libraries; and
4, Antibodies prepared, expressed, created or isolated by methods such as splicing

human immunoglobulin gene sequences into other DNA sequences.

Such recombinant human antibodies include variable regions and constant regions that
utilize specific human germline immunoglobulin sequences encoded by germline genes, but
also include subsequent rearrangements and mutations such as those that occur during
antibody maturation.

The term "murine antibody" in the present invention refers to a monoclonal antibody
against human TROP-2 prepared according to the knowledge and skills in the art.
Preparation involves injecting test subjects with TROP-2 antigen and then isolating
hybridomas expressing antibodies with desired sequences or functional properties. In a
preferred embodiment of the present invention, the murine TROP-2 antibody or the antigen
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binding fragment thereof may further comprise the light chain constant region of murine
kappa, lambda chain or a variant thereof, or further comprise the heavy chain constant region
of murine 19G1, 1gG2, 1gG3 or 1gG4 or a variant thereof.

The term "human antibody" includes antibodies having variable and constant regions
of human germline immunoglobulin sequences. Human antibodies of the present invention
may include amino acid residues not encoded by human germline immunoglobulin
sequences (for example, mutations introduced by random or site-specific mutagenesis in
vitro or by somatic mutation in vivo). However, the term "human antibody" does not include
antibodies in which CDR sequences derived from the germline of another mammalian
species (such as mouse) have been grafted onto human backbone sequences (i.e.,
"humanized antibodies") .

The term "humanized antibody", also known as CDR-grafted antibody, refers to
antibodies produced by grafting mouse CDR sequences into the human antibody variable
region framework. Humanized antibodies can overcome the shortcomings of chimeric
antibodies that induce a strong immune response due to carrying a large amount of mouse
protein components. In order to avoid a decrease in activity while reducing immunogenicity,
minimal reverse mutations can be performed on the human antibody variable region to
maintain activity.

The term "chimeric antibody" refers to an antibody formed by fusing the variable region
of a murine antibody with the constant region of a human antibody, which can reduce the
immune response induced by the murine antibody. To create chimeric antibodies, it is needed
to establish hybridomas that secrete specific murine monoclonal antibodies, then clone the
variable region genes from mouse hybridoma cells, and then clone the constant region genes
of human antibodies as needed, and link the mouse variable region genes with the human
constant region gene to form a chimeric gene and then insert the chimeric gene into a human
vector, and finally, express the chimeric antibody molecule in a eukaryotic industrial system
ora prokaryotic industrial system. The constant region of the human antibody can be selected
from the group consisting of the heavy chain constant region of human 19G1, 1gG2, 19G3 or
IgG4 or a variant thereof, preferably comprises the heavy chain constant region of human
19G1, 19G2 or IgG4, or the heavy chain constant region of IgG1 with amino acid mutations
to enhance ADCC (anti-dependent cell-mediated cytotoxity) toxicity.

The term "antigen binding fragment" refers to an antigen binding fragment of an
antibody and an antibody analog, which generally includes at least part of the antigen-
binding region or variable region (for example, one or more CDRs) of the parent antibody.
An antibody fragment retains at least some of the binding specificity of the parent antibody.
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Typically, the antibody fragment retains at least 10% of the binding activity of the parent
antibody when the activity is expressed on a molar basis. Preferably, the antibody fragment
retains at least 20%, 50%, 70%, 80%, 90%, 95% or 100% or more of the binding affinity of
the parent antibody for the target. Examples of the antigen binding fragment include, but are
not limited to: Fab, Fab’, F(ab’)2, a Fv fragment, a linear antibody, a single chain antibody,
a nanobody, a domain antibody and a multispecific antibody. Engineered antibody variants
are reviewed in Holliger and Hudson, 2005, Nat. Biotechnol. 23: 1126-1136.

The term "Fab fragment" consists of one light chain and the CH1 and variable region
of one heavy chain. The heavy chain of a Fab molecule cannot form a disulfide bond with
another heavy chain molecule.

The term "Fc" region includes the two heavy chain fragments comprising the CH2 and
CH3 domains of an antibody. The two heavy chain fragments are held together by two or
more disulfide bonds and by hydrophobic interactions of the CH3 domains.

The term "Fab' fragment" includes one light chain and a portion of a heavy chain that
comprises the VH domain and the CH1 domain and the region between the CH1 and CH2
domains, whereby an interchain disulfide bond can be formed between the two heavy chains
of two Fab' fragments to form a F(ab')2 molecule.

The term "F(ab')2 fragment" includes two light chains and two heavy chains comprising
a part of the constant region between the CH1 and CH2 domains, whereby an interchain
disulfide bond is formed between the two heavy chains. Therefore, the F(ab')2 fragment
consists of two Fab' fragments held together by a disulfide bond between the two heavy
chains.

The term "Fv region" includes variable regions from both heavy and light chains, but
lacks constant regions.

The term "multispecific antibody" is used in its broadest sense to encompass antibodies
with multi-epitope specificities. These multispecific antibodies include, but are not limited
to: antibodies comprising a heavy chain variable region VH and a light chain variable region
VL, wherein the VH-VL unit has multi-epitope specificity; antibodies with two or more VL
and VH regions, each VH-VL unit binds to a different target or a different epitope of the
same target; antibodies with two or more single variable regions, each single variable region
binds to a different target or a different epitope of the same target; full-length antibodies,
antibody fragments, diabodies, bispecific diabodies and triabodies, antibody fragments that
have been covalently or non-covalently linked together, etc.

The term "single chain antibody" is a single-chain recombinant protein composed of
the heavy chain variable region VH and the light chain variable region VL of an antibody
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connected through a connecting peptide, and is the smallest antibody fragment with a
complete antigen-binding site.

The term "domain antibody fragment" is an immunoglobulin fragment with
immunological function, which only contains a heavy chain variable region or a light chain
variable region chain. In some cases, two or more VH regions are covalently linked to a
peptide linker to form a bivalent domain antibody fragment. The two VH regions of the
bivalent domain antibody fragment can target the same or different antigens.

The term "binds to TROP-2" refers to the ability to interact with human TROP-2.

The term "antigen-binding site" refers to a three-dimensional site recognized by the
antibody or the antigen binding fragment of the present invention.

The term "epitope" refers to a site on an antigen to which an immunoglobulin or an
antibody specifically binds. The epitope can be formed from adjacent amino acids, or non-
adjacent amino acids that are juxtaposed by the tertiary folding of the protein. The epitope
formed by adjacent amino acids are usually maintained after exposure to denaturing solvents,
whereas the epitope formed by tertiary folding are usually lost after treatment with
denaturing solvents. The epitope usually include at least 3-15 amino acids in a unique spatial
conformation. Methods for determining what epitope is bound by a given antibody are well
known in the art and include immunoblotting, immunoprecipitation assays, etc. Methods for
determining the spatial conformation of an epitope include techniques in the art and
techniques described herein, such as X-ray crystallography and two-dimensional nuclear
magnetic resonance.

The terms "specific binding" and "selective binding" refer to the binding of an antibody
to an epitope on a predetermined antigen. Typically, when the determination is carried out
by surface plasmon resonance (SPR) technique using human TROP-2 as the analyte and
antibody as the ligand in the instrument, the antibody binds to a predetermined antigen with
an equilibrium dissociation constant (Kp) of about less than 107 M or even less, and the
affinity of the antibody binding to the predetermined antigen is at least twice that of the
antibody binding to a non-specific antigen (such as BSA) other than the predetermined
antigen or a closely related antigen. The term "antibody that recognizes an antigen" is used
interchangeably herein with the term "antibody that specifically binds to an antigen."

The term “cross-reactivity” refers to the ability of the antibody of the present invention
to bind to TROP-2 from different species. For example, the antibody of the present invention
that binds to human TROP-2 may also bind to TROP-2 of another species. Cross-reactivity
is measured by detecting specific reactivity with a purified antigen in binding assays such as
SPR and ELISA, or binding or functional interaction with cells physiologically expressing
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TROP-2. Methods of determining cross-reactivity include standard binding assays as
described herein, such as surface plasmon resonance (SPR) analysis, or flow cytometry.

The terms "inhibit" or "block" are used interchangeably and encompass both partial and
complete inhibition/blocking. Inhibition/blocking of a ligand preferably reduces or alters the
normal level or type of activity that would occur if ligand binding occurred without the
inhibition or blocking. Inhibition and blocking are also intended to include any measurable
reduction in ligand binding affinity when contacted with the anti-TROP-2 antibody
compared to a ligand not contacted with the anti-TROP-2 antibody.

The term "growth inhibition" (for example, referring to a cell) is intended to include
any measurable reduction in cell growth.

The terms "inducing an immune response" and "enhancing an immune response" are
used interchangeably and refer to stimulation of an immune response to a specific antigen
(i.e., passive or adaptive). The term "induction" with respect to the induction of CDC or
ADCC refers to the stimulation of specific direct cell killing mechanisms.

The term "ADCC" stands for antibody-dependent cell-mediated cytotoxicity, which
means that cells expressing Fc receptors directly kill target cells coated by the antibody via
recognizing the Fc segment of the antibody. The ADCC effector function of the antibody
can be enhanced or reduced, reduced or eliminated by modifying the Fc segment of IgG.
The modification refers to mutation in the heavy chain constant region of the antibody.

Methods for producing and purifying antibodies and antigen binding fragments are well
known in the art and can be found in, for example, Cold Spring Harbor's Antibody
Experimentation Technical Guide, Chapters 5-8 and 15. For example, mice can be
immunized with human TROP-2 or a fragment thereof, and the resulting antibody can be
renatured and purified, and sequenced for the amino acids using conventional methods.
Antigen-binding fragments can also be prepared using conventional methods. In the
antibody or the antigen binding fragment described in the present invention, one or more
human FR regions are added to the CDR region of non-human origin by genetic engineering
method. The human FR germline sequence can be obtained from the ImMunoGeneTics
(IMGT) website at http://imgt.cines.fr, or from the Journal of Immunoglobulin,
20011SBN012441351.

The engineered antibodies or the antigen binding fragments of the present invention
can be prepared and purified using conventional methods. The cDNA sequence of the
corresponding antibody can be cloned and recombined into the GS expression vector. The
recombinant immunoglobulin expression vector can stably transfect CHO cells. As a more
recommended prior art, mammalian expression systems result in glycosylation of the
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antibody, particularly at the highly conserved N-terminus of the FC region. Stable clones are
obtained by expressing antibodies that specifically bind to human antigens. Positive clones
were subjected to expanded culture in serum-free medium in a bioreactor to produce
antibodies. The culture liquid containing secreted antibodies can be purified and collected
using conventional techniques. Antibodies can be filtered and concentrated using
conventional methods. Soluble mixtures and polymers can also be removed by conventional
methods, such as molecular sieves and ion exchange. The obtained product needs to be
frozen immediately, such as at -70°C, or freeze-dried.

Antibodies of the present invention refer to monoclonal antibodies. The monoclonal
antibody (mADb) described in the present invention refers to an antibody obtained from a
single clonal cell strain. The cell strain is not limited to eukaryotic, prokaryotic or phage
clonal cell strains. Monoclonal antibodies or antigen binding fragments can be
recombinantly obtained using hybridoma technology, recombinant technology, phage
display technology, synthetic technology (such as CDR-grafting), or other existing
technologies.

The terms "administer," "give," and "treat", when applied to animals, humans,
experimental subjects, cells, tissues, organs, or biological fluids, refer to the contact of
exogenous drugs, therapeutic agents, diagnostic agents or compositions with animals,
humans, subjects, cells, tissues, organs or biological fluids. "Administer," "give," and "treat"
may refer to, for example, therapeutic, pharmacokinetic, diagnostic, research and
experimental procedures. Treatment of cells includes the contact of reagents with cells, and
the contact of reagents with fluids, wherein the fluids are in contact with the cells.
"Administer," "give," and "treat" also mean in vitro and ex vivo treatment of, for example, a
cell by a reagent, a diagnostic composition or a binding composition or by another cell.
"Treat" when applied to humans, veterinary subjects or research subjects refers to therapeutic
treatment, prevention or prophylactic measures, and research and diagnostic applications.

The term "treat" means administering an therapeutic agent for internal or topical use,
such as comprising any antibody of the present invention, to a patient having one or more
symptoms of a disease for which the therapeutic agent is known to have a therapeutic effect.
Generally, a therapeutic agent is administered in an amount effective to alleviate one or more
symptoms of a disease in a treated patient or population, either by inducing regression of
such symptoms or inhibiting the progression of such symptoms to any clinically measurable
extent. The amount of a therapeutic agent that is effective in alleviating the symptoms of any
particular disease (also referred to as a "therapeutically effective amount") can vary
depending on a variety of factors, such as the patient's disease state, age and weight, and the
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ability of the drug to produce the desired therapeutic effect in the patient. Whether the
symptoms of a disease have been alleviated may be assessed by any clinical testing method
commonly used by physicians or other health care professionals to assess the severity or
progression of the symptoms. Although embodiments of the present invention (e.g.,
treatments or articles) may not be effective in alleviating the symptoms of a target disease
in each patient, according to any statistical test method known in the art, such as Student t
test, chi-square test, U test according to Mann and Whitney, Kruskal-Wallis test (H test),
Jonckheere-Terpstra test and Wilcoxon test, the symptoms of the target disease should be
alleviated in a statistically significant number of patients.

As used throughout the specification and claims, the term "consisting essentially of" or
variations thereof is meant to include all stated elements or groups of elements, and
optionally other elements of similar or different nature to the stated elements, which other
elements do not significantly change the basic properties or new properties of the given
dosage regimen, method or composition.

The term "naturally occurring” as applied to an object herein refers to the fact that the
object is found in nature. For example, a polypeptide sequence or a polynucleotide sequence
that exists in organisms (including viruses) that can be isolated from natural sources and has
not been intentionally modified artificially in the laboratory is naturally occurring.

The term "effective amount" includes an amount sufficient to ameliorate or prevent
symptoms of a medical condition or the condition. An effective amount also means an
amount sufficient to allow or facilitate diagnosis. The effective amount for a particular
patient or veterinary subject may vary depending on the following factors: for example, the
condition to be treated, the patient's general health, the method, route and dosage of
administration, and the severity of side effects. An effective amount may be the maximum
dosage or dosage regimen that avoids significant side effects or toxic effects.

The term "exogenous" refers to substances that are produced outside organisms, cells
or human bodies depending on the context.

The term "endogenous" refers to substances that are produced in cells, organisms, or
human hodies depending on the context.

The term "homologous" refers to sequence similarity between two polynucleotide
sequences or between two polypeptides. When a position in two compared sequences is
occupied by the same base or amino acid monomer subunit, for example each position in
two DNA molecules is occupied by adenine, then the molecules are homologous at that
position. The percent homology between two sequences is a function of the number of
matching or homologous positions shared by the two sequences divided by the number of
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positions compared x 100%. For example, when sequences are optimally aligned, if 6 out of
10 positions in two sequences match or are homologous, then the two sequences are 60%
homologous. In general, comparisons are made when aligning two sequences yields the
greatest percent homology.

The terms "cell," "cell line," and "cell culture" are used interchangeably, and all such
designations include their progeny. Thus, the words "transformant" and "transformed cell"
include primary subject cells and cultures derived therefrom, regardless of the number of
transfers. It should also be understood that all progenies are unlikely to be exactly the same
in terms of DNA content due to intentional or unintentional mutations. Mutant progenies
that have the same function or biological activity as that screened in the originally
transformed cells are included. "Optional" or "optionally" means that the event or
circumstance subsequently described may but need not to occur, and the description includes
the occasions where the events or circumstances occur or do not occur. For example,
"optionally comprising 1-3 antibody heavy chain variable regions" means that an antibody
heavy chain variable region of a specific sequence may, but need not, be present.

The term "pharmaceutical composition" means a composition containing one or more
antibodies or antigen binding fragments thereof as described herein, and other ingredients
such as physiologically/pharmaceutically acceptable carriers and excipients. The purpose of
pharmaceutical compositions is to facilitate administration to living organisms and facilitate
the absorption of active ingredients to exert biological activity.

The term "pharmaceutically acceptable salt" refers to a salt of the antibody-drug
conjugate of the present invention, which are safe and effective when used in mammals, and
have appropriate biological activity. The antibody-drug conjugate of the present invention
contains at least one amino group and therefore can form a salt with an acid. Non-limiting
examples of pharmaceutically acceptable salts include: hydrochloride, hydrobromide,
hydroiodide, sulfate, disulfate, citrate, acetate, succinate, ascorbate, oxalate, nitrate,
phosphate, hydrophosphate, dihydric phosphate, salicylate, hydrogen citrate, tartrate,
maleate, fumarate, formate, benzoate, methanesulfonate, ethanesulfonate, benzene
sulfonate, and p-toluenesulfonate.

The term "solvent compound" means that the antibody-drug conjugate compound of
the present invention forms a pharmaceutically acceptable solvent compound with one or
more solvent molecules, and non-limiting examples of the solvent molecules include: water,
ethanol, acetonitrile, isopropyl alcohol, and ethyl acetate.

The term "cytotoxic drug" as used in the present invention refers to a substance that
inhibits the function of a cell and/or causes cell death or destruction.
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The term "tubulin inhibitor" refers to a class of compounds that interfere with the cell
mitosis process by inhibiting the polymerization of tubulin or promoting the aggregation of
tubulin, thereby exerting anti-tumor effects. Non-limiting examples include: maytansinoids,
calicheamicins, taxanes, vincristine, colchicine, dolastatin/auristatin/monomethy| auristatin
E (MMAE)/monomethy| auristatin F(MMAF).

The term "linker" refers to a chemical module containing a covalent bond or chain of
atoms that covalently attaches the antibody to the drug. Non-limiting examples of linkers
include: arylene, heteroarylene, PEG, polymethyleneoxy, succinate, succinamide,
diglycolate, malonate and caproamide.

The term "drug load" (also referring to drug-to-antibody ratio (DAR)) is represented by
y, the average number of cytotoxic drugs per antibody in general formula (A). The drug load
in the present invention can range from 1 to 20 cytotoxic drugs (D) per antibody. The
antibody-drug conjugate of general formula (A) is a collection of antibodies conjugated with
a certain range (1-20) of cytotoxic drugs. The drug load (DAR) in the antibody-drug
conjugate from the conjugation reaction can be characterized by conventional means, such
as mass spectrometry, HPLC, and ELISA. The quantitative distribution of antibody-drug
conjugates in y-valuescan be determined by these means.

The present invention further includes various deuterated forms of the compound of
formula (1). Each available hydrogen atom attached to a carbon atom can be independently
replaced by a deuterium atom. Those skilled in the art can synthesize deuterated forms of
the compound of formula (1) by referring to relevant literatures. The deuterated forms of the
compound of formula (1) can be prepared using commercially available deuterated starting
materials, or can be synthesized using deuterated reagents using conventional techniques.
The deuterated reagents include, but are not limited to, deuterated borane, solution of
trideuterated borane in tetrahydrofuran, deuterated lithium aluminum hydride, deuterated
iodoethane and deuterated iodomethane.

In some embodiments of the present invention, the cytotoxic drug is conjugated to the
N-terminal amino group and/or the epsilon-amino group of the lysine residue of the ligand
through a linking unit. In other embodiments of the present invention, the cytotoxic drug is
conjugated to sulfhydryl group of the ligand through a linking unit. Generally, the number
of drug molecules that can be conjugated to the antibody in the conjugation reaction would
be less than the theoretical maximum.

The following non-limiting methods can be used to control the loading of ligand-
cytotoxic drug conjugate and include:

(1) Controlling the molar ratio of linking reagent to monoclonal antibody,
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(2) Controlling reaction time and temperature,
(3) Choosing different reaction reagents.

The antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof of the present invention has significant anti-tumor effect and good safety.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is the 'H-NMR spectrum of compound D.

DETAILED DESCRIPTION OF THE INVENTION
10 The following examples are used to further describe the present invention, but these
examples do not limit the scope of the present invention. Experimental methods without
specifying specific conditions in the examples of the present invention usually follow
conventional conditions, such as in Cold Spring Harbor's Antibody Technology Experiment
Manual and Molecular Cloning Manual; or follow the conditions recommended by the raw
15  material or product manufacturer. The reagents for which the specific source is not indicated,
are conventional commercially available reagents.
Example 1: HU6DL variant design experiment
The CDR sequences of the humanized antibody HU6DL heavy chain and light chain
disclosed in patent WO 2020228604 are shown in Table 1 below. Because of the motif
20  N**D*°S*® in HCDR2, glycosylation is easy to occur.
Table 1. CDR sequences of heavy chain and light chain variable regions of humanized

antibody HU6DL

Name Sequence Number

HCDR1 NYWMN SEQ ID NO: 3
HCDR?2 RIDPNDSETHY NQKFKD SEQ ID NO: 4
HCDR3 SGFGSTYWFFDV SEQ ID NO: 5
LCDR1 KASQDVSTAVA SEQ ID NO: 6
LCDR2 SASYRYT SEQID NO: 7
LCDR3 QQHYSTPLT SEQID NO: 8

The mutants HU6DL.R54, HU6DL.Y 54, HU6DL.Q54, HU6DL.L54HU6DL.T54,

HU6DL.154, HU6DL.F54, HU6DL.E54 and HU6DL.A54 of antibody HU6DL were

25 obtained by site-directed mutation of N54 with computer-aided technology which reduced

the potential glycosylation risk without affecting its binding to antigen and its own thermal
stability. The sequence of the HCDR2 of the corresponding heavy chain was as follows:
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Table 2. Heavy chain variable region HCDR2 sequences of HU6DL mutants

Name Sequence Number

HU6DL.R54 | RIDPRDSETHYNQKFKD | SEQ ID NO: 9

HU6DL.Y54 | RIDPYDSETHY NQKFKD | SEQ ID NO: 10

HU6DL.Q54 | RIDPQDSETHYNQKFKD | SEQ ID NO: 11

HUG6DL.L54 | RIDPLDSETHYNQKFKD | SEQ ID NO: 12

HU6DL.T54 | RIDPTDSETHYNQKFKD | SEQ ID NO: 13

HU6DL.154 | RIDPIDSETHYNQKFKD |SEQID NO: 14

HU6DL.F54 | RIDPFDSETHYNQKFKD | SEQ ID NO: 15

HU6DL.E54 | RIDPEDSETHYNQKFKD | SEQ ID NO: 16

HU6DL.A54 | RIDPADSETHYNQKFKD | SEQ ID NO: 17
The corresponding heavy chain and light chain variable regions were as follows:

HU6DL.R54 HCVR

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPRD

SETHY NQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVWG

QGTTVTVSS

SEQID NO: 18

HU6DL.R54 LCVR

DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG

VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQHYSTPLTFGQGTRLEIK

SEQID NO: 19

HU6DL.Y 54 HCVR

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPYD

SETHY NQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVWG

QGTTVTVSS

SEQ ID NO: 20

HU6DL.Y54 LCVR

DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG

VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQHYSTPLTFGQGTRLEIK

SEQID NO: 19

HU6DL.Q54 HCVR

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPQD

SETHY NQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVW

GQGTTVTVSS

SEQID NO: 21
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HU6DL.Q54 LCVR

DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRY TGV
PSRFSGSGSGTDFTLTISSLQPEDFATYY CQQHYSTPLTFGQGTRLEIK

SEQ ID NO: 19

HU6DL.L54 HCVR

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPLD
SETHY NQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVW
GQGTTVTVSS

SEQ ID NO: 22

HU6DL.L54 LCVR

DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYY CQQHY STPLTFGQGTRLEIK

SEQ ID NO: 19

HU6DL . T54 HCVR

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPTD
SETHY NQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVWG
QGTTVTVSS

SEQ ID NO: 23

HU6DL . T54 LCVR

DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYY CQQHYSTPLTFGQGTRLEIK

SEQ ID NO: 19

HU6DL.154 HCVR

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPIDS
ETHYNQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVWG
QGTTVTVSS

SEQ ID NO: 24

HU6DL.154 LCVR

DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYY CQQHY STPLTFGQGTRLEIK

SEQ ID NO: 19

HU6DL.F54 HCVR

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPFDS
ETHYNQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVWG
QGTTVTVSS
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SEQ ID NO: 25
HU6DL.F54 LCVR
DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQHYSTPLTFGQGTRLEIK
SEQID NO: 19
HU6DL.E54 HCVR
EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPEDS
ETHYNQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTYWFFDVWG
QGTTVTVSS
SEQ ID NO: 26
HU6DL.E54 LCVR
DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQHYSTPLTFGQGTRLEIK
SEQ ID NO: 19
HU6DL.A54 HCVR
EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPAD
SETHY NQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVWG
QGTTVTVSS
SEQ ID NO: 27
HU6DL.A54 LCVR
DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQHYSTPLTFGQGTRLEIK
SEQ ID NO: 19

The designed sequences of the heavy chain and light chain variable regions are
connected to the sequences of the IgG1 heavy chain constant region and light chain constant
region respectively. The connected human IgG1 heavy chain constant region sequence was
as follows:
lgG1 C1
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELL
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSNKALPAPIEKTISKAKGQPREPQVYT
LPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY KTTPPVLDSDGSFFLYS
KLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK
SEQIDNO: 1
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The connected human kappa chain constant region sequence was as follows:
Ig kappa C
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE
QDSKDSTY SLSSTLTLSKADY EKHKVYACEVTHQGLSSPVTKSFNRGEC
SEQ ID NO: 2

After connection, the resulting exemplary heavy and light chain sequences were as
follows:
HU6DL.R54 HC
EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGK GLEWMGRIDPRDS
ETHYNQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVWGQ
GTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSGALTSGVH
TFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKYDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSNKALPAPIEKTISKAKGQP
REPQVY TLPPSRDELTKNQVSLTCLVKGFY PSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK
SEQ ID NO: 28
HU6DL.R54 LC
DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYY CQQHY STPLTFGQGTRLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
SEQ ID NO: 29
HU6DL.Y 54 HC
EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPY D
SETHY NQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVWG
QGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSGALTSG
VHTFPAVLQSSGLY SLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGV
EVHNAKTKPREEQY NSTYRVVSVLTVLHQDWLNGKEY KCKVSNKALPAPIEKTISKA
KGQPREPQVY TLPPSRDELTKNQVSLTCLVKGFY PSDIAVEWESNGQPENNY KTTPPV
LDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
SEQ ID NO: 30
HU6DL.Y54 LC
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DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYY CQQHY STPLTFGQGTRLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTY SL
SSTLTLSKADY EKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 29

HU6DL.Q54 HC

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPQD
SETHY NQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVWG
QGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSGALTSGV
HTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKYEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSNKALPAPIEKTISKAKG
QPREPQVY TLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY KTTPPVLD
SDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

SEQ ID NO: 31

HU6DL.Q54 LC

DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYY CQQHY STPLTFGQGTRLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTY SL
SSTLTLSKADY EKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 29

HU6DL.L54 HC

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPLDS
ETHY NQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVY Y CARSGFGSTY WFFDVWGQ
GTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSGALTSGVH
TFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKYDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQY NSTYRVVSVLTVLHQDWLNGKEY KCKVSNKALPAPIEKTISKAKGQP
REPQVY TLPPSRDELTKNQVSLTCLVKGFY PSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

SEQ ID NO: 32

HU6DL.L54 LC

DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYY CQQHY STPLTFGQGTRLEIKRTVAAPSVFIF
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PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTY SL
SSTLTLSKADY EKHKVY ACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 29

HU6DL.T54 HC

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPTDS
ETHYNQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVWG
QGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSGALTSGV
HTFPAVLQSSGLY SLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSNKALPAPIEKTISKAKG
QPREPQVY TLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY KTTPPVLD
SDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

SEQ ID NO: 33

HU6DL.T54 LC

DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYY CQQHY STPLTFGQGTRLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKYQWKVDNALQSGNSQESVTEQDSKDSTY SL
SSTLTLSKADY EKHKVY ACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 29

HU6DL.154 HC

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPIDS
ETHYNQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVWGQ
GTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSGALTSGV
HTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSNKALPAPIEKTISKAKG
QPREPQVY TLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY KTTPPVLD
SDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

SEQ ID NO: 34

HUG6DL.I154 LC

DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYY CQQHYSTPLTFGQGTRLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTY SL
SSTLTLSKADY EKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 29
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HU6DL.F54 HC

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPFDS
ETHYNQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVWG
QGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSGALTSG
VHTFPAVLQSSGLY SLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVE
VHNAKTKPREEQY NSTY RVVSVLTVLHQDWLNGKEY KCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY KTTPPVL
DSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

SEQ ID NO: 35

HUG6DL.F54 LC

DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYY CQQHY STPLTFGQGTRLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTY SL
SSTLTLSKADY EKHKVY ACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 29

HU6DL.E54 HC

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPEDS
ETHYNQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTYWFFDVWG
QGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSGALTSG
VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGV
EVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSNKALPAPIEKTISKA
KGQPREPQVY TLPPSRDELTKNQVSLTCLVKGFY PSDIAVEWESNGQPENNY KTTPPV
LDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

SEQ ID NO: 36

HU6DL.E54 LC

DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
VPSRFSGSGSGTDFTLTISSLQPEDFATYY CQQHY STPLTFGQGTRLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTY SL
SSTLTLSKADY EKHKVY ACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 29

HU6DL.A54 HC

EVQLLESGGGLVQPGGSLRLSCAASGFTVSNY WMNWVRQAPGKGLEWMGRIDPAD
SETHY NQKFKDRVTISVDKSKNQFSLKLSSVTAADTAVYY CARSGFGSTY WFFDVWG
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QGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSGALTSG
VHTFPAVLQSSGLY SLSSVVTVPSSSLGTQTY ICNVNHKPSNTKYDKKVEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSNKALPAPIEKTISKAK
5 GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY KTTPPVL
DSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK
SEQ ID NO: 37
HU6DL.A54 LC
DVVMTQSPLSLPVTLGQPASISCKASQDVSTAVAWY QQKPGKAPKLFIYSASYRYTG
10 VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQHYSTPLTFGQGTRLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTY SL
SSTLTLSKADY EKHKVY ACEVTHQGLSSPVTKSFNRGEC
SEQ ID NO: 29
cDNA fragments were synthesized based on the amino acid sequences of the light and
15 heavy chains of each humanized antibody above, and HU6DL protein mutants were
expressed by means of transient transfection of HEK293 cells, and the purity of the antibody
was detected by molecular exclusion chromatography. The concentration and purity were
shown in Table 3 below.
Table 3. Concentration and purity of HU6DL mutants

Name (Cn(:;/c;rt)ratlon Purity (%)
HU6DL.R54 1.99 95.8
HU6DL.Y 54 1.34 96.4
HU6DL.Q54 1.73 931
HU6DL.L54 1.36 94.9
HU6DL.T54 2.73 96.1
HUG6DL.I154 2.00 955
HU6DL.F54 1.68 935
HUG6DL.E54 1.56 95.6
HU6DL.A54 1.00 951

20
Example 2: Eexperiment on the affinity of HU6DL mutants for Trop-2 antigen
Experiment purpose:
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The ELISA sandwich method, namely "antigen-antibody-HRP labeled secondary
antibody", was used to evaluate the differences in the affinity levels of different anti-Trop-2
mutants for Trop-2 antigen.

Experimental steps:

Trop-2 protein (his tag) (SinoBiologics, Cat: 10428-H08H) was diluted to 1 ug/mL by
DPBS with pH 7.4, and the diluted solution was added into a high affinity 96-well plate
(Corning, Cat: 3590) at 100 uL/well, and the mixture was incubated overnight at 4°C. The
next day, the Trop-2 antigen solution was spun off, and a solution containing 0.05% Tween
20 PBS pH7.4 (PBST) was added at 200 uL/well, washing was performed 3 times, and then
2% BSA (dissolved in PBST) was added at 200 pL/well, blocking was performed at 37°C
for 1 h, and PBST was used for washing 3 times. Candidate antibody serially diluted by 10-
fold for 8 concentration gradients (initial concentration was 10 nM-1 x 10 nM) was added
at 100 puL/well, 0.5% BSA was used as negative control, blocking was performed at 37°C
for 1 h, and PBST was used for washing 3 times. the solution of goat anti-human IgG Fc-
HRP (abcam, cat: ab97225) secondary antibody diluted at 1 : 10000 was added at 100 pL/
well, blocking was performed at 37°C for 1 h, and PBST was used for washing 3 times.

TMB (CST, Cat: 7004P6) substrate was added at 100 uL/ well, and the mixture was
reacted at room temperature for 3 min until the color of the well containing the solution with
the highest antibody concentration turned dark blue. Termination solution (CST, Cat:
7002P6) was added at 50 uL/ well to terminate the reaction, and the absorbance (OD) was
read at 450 nm.

Data processing:

The ECso of the affinity of each HU6DL mutant for the antigen was calculated by the
GraphPad PRISM 8.0 log(agonist) vs. response-viable slope (four parameters) formula
taking the logarithmic value of the candidate antibody concentration as the X-axis coordinate
and the absorbance value of OD450 as the ordinate. The affinity of the HU6DL mutants for
human TROP-2 antigen (ECso) was shown in Table 4 below:

Table 4 Affinity of HU6DL mutants for human TROP-2 antigen (ECso)

Name TopoDaso | Afinity
ECso(nM)
HUSDL.R54 | 2.05 0.052
HU6DLY54 | 1.93 0.051
HU6DL.Q54 | 1.91 0.086
HUGDLL54 | 1.96 0.048
HU6DLT54 | 1.90 0.052
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HU6DL.I154 1.96 0.063
HU6DL.F54 1.93 0.067
HU6DL.E54 1.96 0.064
HU6DL.A54 2.07 0.062

Experimental conclusion:
The above data showed that the HU6DL mutants of the present invention had good
affinity for the human TROP-2 antigen.

Example 3: Eexperiment on the affinity of HU6DL mutants for tumor cells
Experiment purpose:

Flow cytometry was used to evaluate the differences in affinity levels of HU6DL
mutants for tumor cell lines expressing Trop-2 antigen.
Experimental reagents:

Gastric cancer cell NCI-N87 (purchased from the Cell Bank of the Chinese Academy
of Sciences, TCHul30);

Non-small cell lung cancer cell HCC827 (purchased from the Cell Bank of the Chinese
Academy of Sciences, TCHu153);

Bladder cancer cell SW780 (purchased from the Cell Bank of the Chinese Academy of
Sciences, TCHu219);

Bladder cancer cell RT4 (purchased from the Cell Bank of the Chinese Academy of
Sciences, TCHuU226);

Experimental steps:

Accutase (Sigma, cat: A6964) digestion solution was used to treat tumor cells in good
growth status, a single cell suspension was prepared with 2% FBS (diluted in DBPS, pH 7.4)
solution, and the cell density was adjusted to 1 x 10° cells/mL. The suspension was evenly
distributed to 96-well V-shaped bottom plate at 100 pL/ well, centrifuged at 4°C at 300 g x
5 min, and the supernatant was discarded. Solutions of candidate antibody serially diluted
by 10-fold for 10 concentration gradients (1000 nM-1 x 10°® nM) were added at 100 uL/well,
and the mixture was incubated at 4°C for 1 h,

centrifuged at 4°C at 300 g % 5 min, and washed twice. A solution of mouse anti-human
IgG Fc secondary antibody labeled with PE (Biolegend, cat: 409304) diluted at the ratio of
5 pL/10° cells was added at 100 pL/well, and the mixture was incubated at 4°C for 1h,
centrifuged at 4°C at 300 g X 5 min, and washed twice. 70 pL of 2% FBS solution was added
to resuspend the cells, and the average fluorescence intensity (MFI) of PE channel was
detected by ZE5 flow cytometry (Bio-Rad, ZE5).
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Data processing:

The ECsp of the affinity of each candidate antibody for tumor cells was calculated by
the GraphPad PRISM 8.0 log(agonist) vs. response-viable slope (four parameters) formula
taking the logarithmic value of the mutant antibody concentration as the X-axis coordinate
and the MFI as the ordinate, as shown in Table 5 below:

Table 5. Affinity of HU6DL mutants for NCI-N87, HCC827, SW780 and RT4 tumor cells

(ECsxo)
NCI-N87 HCC827 SW780 RT4
Name TOP | ECsqg | TOP | ECso | TOP | ECsg | TOP | ECsg

MFI | (nM) | MFI | (nM) | MFI | (nM) | MFI | (nM)
HUG6DL.R54 | 2693 | 1.12 | 6088|136 | 6581 |1.22 |3231|121
HU6DL.T54 | 1703 | 2.25 | 4563|146 | 4850 |1.20 |2254|131
Experimental conclusion:

The above data showed that the HU6DL mutants of the present invention had good
affinity for the NCI-N87, HCC827, SW780 and RT4 tumor cells.

Example 4: Experiment on HU6DL mutant-mediated TROP2 endocytosis
Experiment purpose:

Flow cytometry was used to evaluate the antibody endocytic activity of HU6DL
mutants on tumor cell lines expressing Trop-2 antigen.
Experimental steps:

Accutase (Sigma, cat: A6964) digestion solution was used to treat gastric cancer cell
NCI-N87 (purchased from the Cell Bank of the Chinese Academy of Sciences, TCHu130)
in good growth status, a single cell suspension was prepared with 2% FBS (diluted in DBPS,
pH 7.4) solution, and the cell density was adjusted to 1 x 107 cells/mL. The suspension was
evenly distributed to 96-well V-shaped bottom plate at 100 pL./ well and a solution of
candidate antibody was added at final concentration of 20 pg/mL, and the mixture was mixed
evenly and incubated at 4°C for 1 h,

and centrifuged at 4°C at 300 g x 5 min. A solution of mouse anti-human 1gG Fc
secondary antibody labeled with PE (Biolegend, cat: 409304) diluted at the ratio of 5 pL/10°
cells was added at 100 pL/well, and the mixture was incubated at 4°C for 1 h,

centrifuged at 4°C at 300 g x 5 min, and washed twice. 1 mL of pre-heated complete
culture medium was used to resuspend the cell pellet, and the obtained suspension was
divided into four equal parts, which were set as 0 min group, blank group, 30 min group and
120 min group respectively. The 0 min group and the blank group were taken and put on ice.
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The rest were placed in a 37°C incubator for endocytosis for 30 min and 120 min
respectively. The corresponding groups were taken out at the corresponding time points and
placed on ice to pre-cool for 5 min. All treatment groups were centrifuged and the
supernatant (4°C, 1500 rpm x 5 min) was discarded, FACS buffer was used for washing
5  once, and the supernatant was discarded. 250 pL of strip buffer was added to all treatment
groups except for the 0 min group, the mixture was incubated at room temperature for 8 min
and centrifuged (4°C, 1500 rpm x 5 min), and the supernatant was discarded. FACS buffer
was used for washing twice, and the supernatant was removed. 80 pL of 2% FBS was added
to each group of samples to resuspend the cells, and the fluorescence signals of the samples
10  were detected by ZE5 flow cytometry (Bio-Rad, ZE5).
Data processing:
the endocytosis efficiency of each candidate antibody was calculated according to this
formula: antibody endocytosis percentage (%) = (MIF of treatment group - MFI of blank
group)/(MFI of 0 min group - MFI of blank group) * 100%. The endocytosis rate of the
15 HU6DL mutant detected using the above method was shown in Table 6 below:
Table 6. Endocytosis efficiency of HU6DL mutants on NCI-N87 cells

Antibody endocytosis
Name rate (%)

30 min 120 min
HU6DL.R54 | 64 62
HU6DL.Y54 |71 71
HU6DL.Q54 |71 71
HU6DL.L54 |76 72
HU6DL.T54 |63 69
HU6DL.I54 | 65 66
HU6DL.F54 |72 75
HU6DL.E54 | 75 72
HU6DL.A54 | 72 70

Experimental conclusion:
The above data showed that the HU6DL mutants of the present invention mediated the
good endocytosis of TROP-2 protein in gastric cancer cell NCI-N87.
20
Example 5: Detection of impurity components in HU6DL mutants
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Experiment purpose: Capillary electrophoresis was used to detect and compare the
content and change levels of impurity peaks in the mutated antibodies based on the Maurice-
nrCE-SDS method.

Experimental steps
1. Sample preparation:

(1) Liquid change and concentration for sample: If the protein concentration of the
sample was less than 5 mg/ml, or the salt concentration of the buffer for the sample was
high, liquid change and concentration should be performed for the sample to ensure that the
protein concentration was around 5 mg/ml, and the salt concentration in the sample should
be less than 50 mM.

(2) Non-reducing CE sample processing: A sample was added to a EP tube. The amount
of protein for each sample was 50 pg. 1 pl of 10 kD internal standard (Protein Simple, 046-
144) was added, 2.5 pl of 250 mM TAM (Sigma, 11149-5G) was added, and 1 x sample
buffer (Protein Simple, 046-567) was added to a final volume of 50 pl. (3) After shaking and
mixing evenly, the mixture was heated at 70°C, incubated for 10 min, then take out,
incubated on ice for 5 min and cooled, and then centrifuged at 12000 rpm for 5 min. After
centrifugation, 35 pul of the supernatant was transferred to a 96-well sample plate that
matches the instrument, and then centrifuged at 1000 rpm for 5 min. The 96-well sample
plate was placed in Maurice (Protein Simple) to prepare for sample loading and analysis.

2. On-machine detection

The instrument was turned on and the software was opened, and the instrument
operation steps were followed to perform instrument self-test. The capillary cartridge was
installed, and corresponding reagents were prepared and put into the corresponding positions
of the instrument. According to the instrument operation steps, the corresponding parameters
were set to perform non-reducing CE analysis. Sample sequence setting was performed, the
corresponding sequence was edited according to the sample name, and the number of
samples for each sequence did not exceed 48. After the sequence editing was completed,
“start” was clicked to start sequence detection.

The following formula was used to calculate the content of the main peak of the sample
and the content of the impurity peak of the sample.

_ CAmain peak

Non-reducing purity (%) = ————— x 100%

CA total
Notes: In the formula, the non-reducing purity was the corrected peak area percentage

of the main peak; CAmain peask Was the corrected peak area of the main peak; CAtotal Was the
sum of the corrected peak areas of the main peak and the impurity peak.
Table 7. Contents of main peak and impurity peak of HU6DL mutant
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Sample Main peak content (%) Impurity peak content (%)
HU6DL T54 93.62 NA

The experimental results showed that the main peak content of sample HU6DL T54
reached 93.62%, no impurities were detected, and the sample had very good purity.

Example 6 Preparation of compound 1

if“ Step 1 Dzr v@ ,\O,W\Step Z:Mn \im\lf ge Step 3

Ste 4Fm°= fo g Step 5
me‘n*/ﬁ* o P Iﬁ\
O—.":—O

§(D \/\/\iN’\n’H 1 4:) Step 6§(G\/\/\)LN’T A $ A

v,
Resomon?fw\im“*iﬁfgigﬁl g &i dﬁﬁ

Step 1: 2a (2 g, 17.2 mmol) was dissolved in 75 mL of acetonitrile, and potassium
carbonate (9.27 g, 67.2 mmol), benzyl bromide (20 mL, 167.2 mmol) and
tetrabutylammonium iodide (620 mg, 1.68 mmol) were added in sequence. The reaction
liquid was stirred at room temperature for 48 h, filtered through diatomaceous earth, and the

10  filter cake was rinsed with ethyl acetate (20 ml). The combined filtrate was concentrated
under reduced pressure, and the obtained residue was purified by silica gel column
chromatography using developer system C to obtain the product 5a (3.2 g, yield: 90.1%).
Step 2: 5a (181.3 mg, 0.879 mmol) and 4b (270 mg, 0.733 mmol) were added to a
reaction flask, 6 mL of tetrahydrofuran was added, argon replacement was performed three
15  times, and the mixture was cooled to 0-5°C under ice-water bath; potassium tert-butoxide
(164 mg, 1.46 mmol) was added, the ice bath was removed, and the mixture was warmed to
room temperature and stirred for 40 min; 15 mL of ice water was added, the mixture was
extracted with ethyl acetate (40 mL x 2) and chloroform (20 mL x 5), and the organic phases
were combined and concentrated. The obtained residue was dissolved in 6 mL of dioxane, 3
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mL of water was added, sodium bicarbonate (73.8 mg, 0.879 mmol) and 9-fluorenyImethyl
chloroformate (190 mg, 0.734 mmol) were added, and the mixture was stirred at room
temperature for 2 h. 30 mL of water was added, the mixture was extracted with ethyl acetate
(20 mL x 3), the organic phase was washed with saturated sodium chloride solution (30 mL),
dried over anhydrous sodium sulfate and filtered, and the filtrate was concentrated under
reduced pressure. The obtained residue was purified by silica gel column chromatography
using developer system C to obtain the product 5b benzyl 10-cyclopropyl-1-(3H-fluoren-9-
yl)-3,6-dioxo-2,9-dioxa-4,7-diazaundecano-11-ate (73 mg, yield: 19.4%).

MS m/z (ESI): 515.0 [M+1].

Step 3: 5b (30 mg, 0.058 mmol) was dissolved in 6.75 mL of a mixed solvent of
tetrahydrofuran and ethyl acetate (V : V = 2 : 1), and palladium on carbon (18 mg, content
10%, dry type) was added, hydrogen replacement was performed three times, and the
mixture was reacted under strirring at room temperature for 1 h. The reaction liquid was
filtered through diatomaceous earth, the filter cake was rinsed with ethyl acetate, and the
filtrate was concentrated to obtain the crude product 5¢ 10-cyclopropyl-1-(9H-fluorene-9-
yl)-3,6-dioxo-2,9-dioxa-4,7-diazaundecan-11-oic acid (20 mg), and the product was directly
used in the next reaction without purification.

MS m/z (ESI): 424.9 [M+1].

Step 4: 1b (15 mg, 28.2 umol) was added to a reaction flask, 1.5 mL of N,N-
dimethylformamide was added, argon replacement was performed three times, then the
mixture was cooled to 0-5°C under ice-water bath; a drop of triethylamine was add dropwise,
the crude product 5¢ (20 mg, 47.1 umol) was added, 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-
methyl morpholinium chloride (25.4 mg, 86.2 pmol) was added, and the mixture was reacted
under strirring under ice bath for 40 min. 15 mL of water was added, the mixture was
extracted with ethyl acetate (20 mL x 3), and the organic phases were combined. The organic
phase was washed with saturated sodium chloride solution (20 mL x 2), dried over
anhydrous sodium sulfate and filtered, and the filtrate was concentrated under reduced
pressure. The obtained residue was purified by thin layer chromatography using developer
system B to obtain the title product 5d (9H-fluoren-9-yl)methyl (2-(({1-cyclopropyl-2-
(((1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro-
1H,12H-benzo[de]pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-yl)amino)-2-
oxoethoxy)methyl)amino)-2-oxoethyl)carbamate (23.7 mg, yield: 78.9%).

MS m/z (ESI): 842.1[M+1].

Step 5: 5d (30 mg, 35.7 umol) was dissolved in 3 mL of dichloromethane, 1.5 mL of
diethylamine was added, and the mixture was stirred at room temperature for 2 h. The
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reaction liquid was concentrated under reduced pressure, and 1.5 mL of toluene was added
and the mixture was concentrated under reduced pressure, which was repeated twice. 4.5 mL
of n-hexane was added to the residue to make a slurry. After standing, the supernatant was
poured out and the solid was retained. The solid residue was concentrated under reduced
pressure and dried with an oil pump to obtain the crude product 5e 2-((2-
aminoacetamido)methoxy)-2-cyclopropyl-N-((1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-
methyl-10,13-dioxo0-2,3,9,10,13,15-hexahydro-1H,12H-
benzo[de]pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-yl)acetamide (23 mg), and the
product was used directly in the next reaction without purification.

MS m/z (ESI): 638.0[M+18].

Step 6. the crude product 5¢ (20 mg, 32.3 pumol) was dissolved in 1 mL of N,N-
dimethylformamide, argon replacement was performed three times, then the mixture was
cooled to 0-5°C under ice-water bath; a solution of 4g (31.8 mg, 67.3 umol) in 0.5 mL of
N,N-dimethylformamide was added, 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methyl
morpholinium chloride (27.8 mg, 94.3 pmol) was added and the mixture was reacted under
stirring under ice bath for 10 min; the ice bath was removed, and the reaction liquid was
warmed to room temperature and stirred for 1 h, the reaction generated compound 5. The
reaction liquid was purified by high performance liquid chromatography (separation
conditions: chromatographic column; XBridge Prep C18 OBD 5 um 19*250 mm; mobile
phase: A-Water (10 mmol NH4OAc): B-acetonitrile, gradient elution, flow rate: 18 mL/min),
the corresponding components were collected and concentrated under reduced pressure to
obtain products 5-A and 5-B (3.6 mg, 2.6 mg).

MS m/z (ESI): 1074.4 [M+1].

Single configuration compound 5-A (shorter retention time):

UPLC analysis: retention time 1.14 min, purity: 85% (chromatographic column: ACQUITY
UPLC BEHC18 1.7 um 2.1*50 mm, mobile phase: A-water (5 mmol NH:OAc), B-
acetonitrile).

'H NMR (400 MHz, DMSO-ds): & 8.60 (t, 1H), 8.51-8.49 (d, 1H), 8.32-8.24 (m, 1H),
8.13-8.02 (m, 2H), 8.02-7.96 (m, 1H), 7.82-7.75 (m, 1H), 7.31 (s, 1H), 7.26-7.15 (m, 4H),
6.99 (s, 1H), 6.55-6.48 (m, 1H), 5.65-5.54 (m, 1H), 5.41 (s, 2H), 5.35-5.15 (m, 3H), 4.74-
4,62 (m, 2H), 4.54-4.40 (m, 2H), 3.76-3.64 (m, 4H), 3.62-3.48 (m, 2H), 3.20-3.07 (m, 2H),
3.04-2.94 (m, 2H), 2.80-2.62 (m, 2H), 2.45-2.30 (m, 3H), 2.25-2.15 (m, 2H), 2.15-2.04 (m,
2H), 1.93-1.78 (m, 2H), 1.52-1.39 (m, 3H), 1.34-1.12 (m, 5H), 0.87 (t, 3H), 0.64-0.38 (m,
4H).

Single configuration compound 5-B (longer retention time):
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UPLC analysis: retention time 1.16 min, purity: 89% (chromatographic column: ACQUITY
UPLC BEHC18 1.7 um 2.1*50 mm, mobile phase: A-water (5 mmol NH4OAc), B-
acetonitrile).

'H NMR (400 MHz, DMSO-ds): § 8.68-8.60 (m, 1H), 8.58-8.50 (m, 1H), 8.32-8.24 (m,
1H), 8.13-8.02 (m, 2H), 8.02-7.94 (m, 1H), 7.82-7.75 (m, 1H), 7.31 (s, 1H), 7.26-7.13 (m,
4H), 6.99 (s, 1H), 6.55-6.48 (m, 1H), 5.60-5.50 (m, 1H), 5.41 (s, 2H), 5.35-5.15 (m, 3H),
4.78-4.68 (m, 1H), 4.60-4.40 (m, 2H), 3.76-3.58 (m, 4H), 3.58-3.48 (m, 1H), 3.20-3.10 (m,
2H), 3.08-2.97 (m, 2H), 2.80-2.72 (m, 2H), 2.45-2.30 (m, 3H), 2.25-2.13 (m, 2H), 2.13-2.04
(m, 2H), 2.03-1.94 (m, 2H), 1.91-1.78 (m, 2H), 1.52-1.39 (m, 3H), 1.34-1.12 (m, 5H), 0.91-
0.79 (m, 3H), 0.53-0.34 (m, 4H).

Referring to Intermediate 5 for the preparation methods of other intermediates.

At 37°C, the prepared aqueous solution of tris(2-carboxyethyl)phosphine (10 mM,
0.347 mL, 3.47 umol) was added to a solution of antibody HU6DL.R54 in aqueous PBS
buffer (0.05 M aqueous PBS buffer with pH =6.5; 7.3 ml, 13.8 mg/ml, 0.681 umol), and the
mixture was placed in a shaker under water bath and reacted at 37°C for 3 h under shaken,
and then the reaction was stopped. The reaction liquid was cooled to 25°C under water bath,
diluted to 14.0 ml, and 3.3 ml of the diluted reaction liquid was take out for reaction.

Compound 5-A (5.0 mg, 2.75 pmol) was dissolved in 0.15 mL of DMSO, the resulting
mixture was added to the above-mentioned 3.3 ml of solution, and the mixture was placed
in a shaker under water bath and reacted at 25°C for 3 h under shaken, and then the reaction
was stopped. The reaction liquid was desalted and purified by Sephadex G25 gel column
(elution phase: 0.05 M aqueous PBS buffer solution with pH 6.5, containing 0.001 M EDTA)
to obtain compound 1 in PBS buffer solution (1.45 mg/mL, 17 mL), which was refrigerated
and stored at 4°C.

The average value y was determined using the UV method. The cuvette containing the
sodium succinate buffer was placed in the reference absorption cell and the sample
measurement absorption cell respectively, then the solvent blank was deducted, and the
cuvette containing the solution of test article was placed in the sample measurement
absorption cell, and the absorbance at 280 nm and 370 nm was determined.

Data processing:

By establishing a standard curve, the absorption at 280 nm wavelength was measured
to determine the antibody content Cmab, and measure the absorption at 370 nm wavelength
to determine the small molecule content CDrug.

The average drug load y = CDrug/Cmab.
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The drug load of the product was determined by the above method, and a sample of
compound 1 (y = 4) was obtained through UV-HPLC purification.
Referring to compound 1 for the preparation method of compound 2 to compound 9.

5 Example 7 Synthesis of compound 10

Synthesis of compound a
H,N
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[ 2 Y
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Raw material a-1 (4.1 g, 9.71mmol) and raw material a-2 (4.3 g, 8.09 mmol, containing
4% amino isomer impurities) were taken and placed in a 250 mL reaction bottle. DCM (54
10 mL) and MeOH (18 mL) were added under nitrogen protection, and the mixture was stirred
and cooled to 0°C. DMTMM (3.6 g, 12.1 mmol) and triethylamine (2.5 g, 24.2 mmol) were
added, and the mixture was reacted under stirring at 0°C for 1 h. HPLC showed that the
reaction of raw material a-2 was complete, and the reaction liquid was evaporated under
reduced pressure (< 25°C). MTBE (120 mL) was added and the mixture was stirred and
15  slurried (slurry), and the solution was poured out and filtered. 120 mL of MTBE was added
to the slurry again, and the mixture was slurried (solid) and filtered. The filter cake was
washed with water (60 mL x 2) and dried in the air to obtain a crude product. The crude
product was dissolved in dichloromethane and methanol, and the mixture was separated by
wet column chromatography twice (eluent DCM : MeOH =40 : 1-20 : 1) to obtain the pure
20 compound a (6.2 g, 7.37 mmol), purity: 99.3%, yield 91%.
Synthesis of compound b
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Compound a (5.7 g, 6.77 mmol) was taken and placed in a 500 mL three-necked flask.
Dry THF (114 mL) was added under nitrogen protection and dissolved under stirring, and
the internal temperature was cooled to about -10°C. DBU (3.09 g, 20.31 mmol) was added,
the internal temperature was kept at -10°C to -5°C during the dropwise addition, and the
addition was completed in 5 min. After the dropwise addition, the internal temperature was
keptat-10°C to -5°C, and the mixture was reacted for 2.5 h before the solid was precipitated.

The internal temperature was cooled to -20°C, MTBE (114 mL) was added during
which the internal temperature was kept at -20°C to -10°C. The product was completely
precipitated and filtered, and the filter cake was washed with MTBE (57 mL x 2). After
suction filtration until dryness, the crude product compound b (6 g) was obtained, and stored
at -78°C for later use.

Synthesis of compound e

=
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o > [0} o " O ~
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Compound ¢ (651 mg, 1 mmol) was dissolved in 10 mL of DCM, stirring was started
while cooling under an ice bath, and DBU (456 mg, 3 mmol) was added dropwise. The
reaction was completed after one hour reaction under an ice bath. Compound d (257 mg, 1
mmol) and HATU (420 mg, 1.1 mmol) were added in sequence. After stirring under an ice
bath for 30 min, LCMS showed that the reaction was completed. The reaction liquid was
concentrated at 25°C, and the residue was purified by reverse-phase column chromatography
machine (ACN in H20, 50% product) to obtain compound e as a reddish-brown solid (130
mg, yield 19%).

MS:691.3 [M+23].

Synthesis of compound f

Y K
=
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Compound e (130 mg, 0.19 mmol) was dissolved in DCM, anisole (62 mg, 0.57 mmol)
and dichloroacetic acid (245 mg, 1.9 mmol) were added, the reaction was stirred at room
temperature overnight for a total of 16 h, and sampling was performed for LC-MS control,
indicating that the raw materials were completely consumed. The reaction was stopped, the
reaction liquid was concentrated at 25°C, and the residue was purified by reverse-phase
column chromatography (ACN/H20, 30% product) to obtain compound f as a pink solid (53
mg, yield 54%).

MS:519.2 [M+1].

Synthesis of compound D
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Compound f (23 mg, 0.044 mmol) and compound b (27 mg, 0.044 mmol) were
dissolved in DCM (3 mL) and MeOH (1 mL), and the mixture was cooled to -30°C under
nitrogen protection. DMTMM (20 mg, 0.067 mmol) was added, and the reaction was carried
out at a temperature of -20°C to -10°C for 1 h. Sampling was performed for LC-MS control,
indicating that the raw materials were completely consumed. The temperature was controlled
at -10°C, 10 mL of water was added to quench the reaction, and 30 mL of DCM was added
for layering. The aqueous phase was extracted with DCM/MeOH = 10/1 (50 mL). The
organic phases were combined, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure at 25°C. The residue was purified by preparative method
(ACN/H20/0.05% FA) to obtain compound D as a white solid (5.8 mg, yield 12%, HPLC
purity 98.87%).

MS:1120.3 [M+1].

The hydrogen spectrum was shown in Fig. 1.

At 37°C, the prepared aqueous solution of tris(2-carboxyethyl)phosphine (10 mM,
0.239 mL, 1.70 pmol) was added to a solution of antibody HU6DL.R54 in aqueous PBS
buffer (0.05 M aqueous PBS buffer with pH = 6.5; 7.3 ml, 13.8 mg/ml, 0.681 pmol), and the
mixture was placed in a shaker under water bath and reacted at 37°C for 3 h under shaken,
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and then the reaction was stopped. The reaction liquid was cooled to 25°C under water bath,
diluted to 14.0 ml, and 3.3 ml of the diluted reaction liquid was take out for reaction.

Compound D (3.0 mg, 3.72 umol) was dissolved in 0.15 mL of DMSO, the resulting
mixture was added to the above-mentioned 3.3 ml of solution, and the mixture was placed
in a shaker under water bath and reacted at 25°C for 3 h under shaken, and then the reaction
was stopped. The reaction liquid was desalted and purified by Sephadex G25 gel column
(elution phase: 0.05 M aqueous PBS buffer solution with pH 6.5, containing 0.001 M EDTA)
to obtain compound 10 of the mAb2 antibody conjugate in PBS buffer solution of (1.35
mg/mL, 13 mL), which was refrigerated and stored at 4°C.

The average value y was determined using the UV method. The cuvette containing the
sodium succinate buffer was placed in the reference absorption cell and the sample
measurement absorption cell respectively, then the solvent blank was deducted, and the
cuvette containing the solution of test article was placed in the sample measurement
absorption cell, and the absorbance at 280 nm and 370 nm was determined.

Data processing:

By establishing a standard curve, the absorption at 280 nm wavelength was measured
to determine the antibody content Cmab, and measure the absorption at 370 nm wavelength
to determine the small molecule content CDrug.

The average drug load y = CDrug/Cmab.

The drug load of the product was determined by the above method, and a sample of
compound 10 (y = 4) was obtained through UV-HPLC purification.

Referring to compound 10 for the preparation method of compound 11 to compound
18.

Example 8 Cell killing activity of antibody-drug conjugate

To evaluate the killing effect of the antibody-drug conjugate of the present disclosure
on tumor cells, Trop-2 positive cell line MDA-MB-468 was used for evaluation. The
cultured MDA-MB-468 monolayer cells was digested with trypsin, culture medium was
added to resuspend the digested cells, the cells were counted after centrifugation, the cell
density was adjusted to 4 x 10* cells/mL with complete culture medium, and then the cells
were plated in 60 wells in the middle of a white 96-well plate with transparent bottom
(Corning, cat: 3610) at 50 pl/well, and the number of cells was 2000 cells/well. Culture
medium was added to the edge wells at 100 pl/well. The cell plate was placed in an incubator
at 37°C and 5% COz for culture overnight. The next day, complete culture medium was used
to dilute the antibody-drug conjugate working solution in a 96-well V-bottom plate
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(Corning, cat: 3894). The starting concentration was 10000 nM, 10-fold dilution was
performed for 9 concentration gradients. After preparation was completed, the solution was
added to a white 96-well plate at 50 pl/well in duplicate. The cell plate was placed in an
incubator at 37°C and 5% CO; for further culture for 6 days. On the 6th day of the
5 experiment, reading was performed: the cell culture plate was taken out, and balanced to
room temperature, 50 pl of CellTiter-Glo® cell viability detection reagent (Promega, Cat#:
G7573) was added to each well, the mixture was shaken and mixed evenly, the plate was
placed in the dark for standing for 20 min, and then the chemiluminescence signal value was
detected at 490 nm and 500 ms/well by microplate reader. The inhibition rate (%) was
10  calculated from the luminescence signal value,
the calculation formula was:
Inhibition rate (%) = (1 - signal value of sample well/average signal value of control well) x
100.
The sample well was a cell well treated with the test drug, and the control well was a
15  cell well treated with complete culture medium.

Curve fitting: According to the inhibition rate (%) corresponding to each concentration,
curve fitting was performed to obtain ICso value use the log(inhibitor) vs. response --
Variable slope (four parameters) equation in GraphPad Prism 6.0, with the logarithmic value
of concentration as the X-axis and the inhibition rate as the Y -axis. The calculation equation

20 was:
Y = Bottom + (Top - Bottom)/(1 + 10*((LoglCso-X)*HillSlope)). The experimental results
were as shown in the following table.
Table 8. Killing effect of antibody-drug conjugate on tumor cells
Antibody-drug conjugate | 1Cso (nM)

(ADC) MDA-MB-468
Compound 14 (y = 4) 3.4
Compound 5 (y = 4) 5.7

higG1l - Compound 5-A (y =4) | 164.2

By comparing the cell killing 1Csq, the experimental results showed: relative to the

25  negative control, the antibody-conjugated drugs of the present invention all had very strong
cell killing effects.

Example 9 Pharmacokinetics of antibody-drug conjugate
The BALB/c mouse model was used to evaluate the drug metabolism of anti-Trop-2
30 antibody-drug conjugate Tro-2 ADC in mice. BALB/c mice with an average weight of 18-
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22 g and 6-8 weeks of age were randomly divided into 3 groups, with 3 animals in each
group. The tested Trop-2 ADC antibody-drug conjugates were all administrated with 4 mpk
at single 1V, and blood was collected at 0.5, 2, 4, 8, 24, 48, 72, 96, 144, and 240 h
respectively, and the plasma was separated, frozen and stored in refrigerator at -20°C. Then
a 96-well fully transparent plate (Corning, cat: 3590) with high affinity was coated with anti-
ADC polyclonal antibody. Diluted plasma samples to be tested were added, and then the
concentration of Trop-2 ADC in mouse plasma was detected by using goat anti-human 1gG1
F(ab'). fragment F(ab"). secondary antibody labeled with HRP, and the PK parameter was
analyzed by using non-compartment model and intravascular administration model in
PKSolver software. The experimental results were detailed in the table below

Table 9. Pharmacokinetic parameters of antibody-drug conjugates

PK parameters |Unit Compound 14 (y = 4)|Compound 5 (y = 4)
t1/2 h 189.5 179.8

Tmax h 0.5 0.5

Cmax ng/mil 411.8 333.8

AUC 0-t ng/ml*h 49388.7 40735.8

MRT 0-inf obs |h 265.3 259.1

Cl_obs (mg/kg)/(ng/ml)/h |8.099E-05 9.819E-05

Combining the values of parameters such as the half-life t1/2, the time to reach peak

blood drug concentration Tmax, the blood drug concentration Cmax, and the clearance rate

15  Cl_obs, the antibody-drug conjugates of the present invention showed good metabolic
characteristics.

Example 10 In vivo anti-tumor effect of antibody-drug conjugate
In order to further study the inhibitory effect of antibody-drug conjugate on tumors
20 formed in vivo, the Trop-2 positive tumor cell human gastric cancer NCI-N87 tumor cell
transplant mouse model was used to evaluate the inhibitory effect of candidate molecule on
tumor proliferation in vivo. 5 x 108 NCI-N87 cells were injected subcutaneously into 8-week-
old nude mice (Balb/c Nude) weighing about 18-20 mg. After 10 days, the average tumor
volume reached 160 mm?® and grouping was performed, and the antibody-drug conjugate
25  was started to be injected intravenously every 2 weeks at a dose of 4 mg/kg. The control
used human IgG1 isotype control antibody at a dose of 4 mg/kg. There were 5 mice in each
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group of the control group or the administration group. The tumor inhibition rate was
calculated by measuring the tumor volume.

Tumor inhibition rate = 100% - (tumor volume of the administration group on day 28 -
tumor volume of the administration group on day 0)/(tumor volume of the control group on
day 28 - tumor volume of the control group on day 0).

Table 10. Killing effect of antibody-drug conjugate on tumor

Administration group Dosage Frequency Tumor  inhibition
rate (%)

hlgG1 iso 4 mg/kg Q2W -

Compound 14 (y = 4) 4 mg/kg Q2W 122.44

Compound 5 (y = 4) 4 mg/kg Q2w 141.21

Experimental results showed that when injected once every 2 weeks at a dose of 4
mg/kg, the antibody-drug conjugates of the present invention all showed good tumor
inhibition effect. In addition, the antibody-drug conjugates of the present invention also
showed good tumor inhibition rate at low doses.

Example 11 Dose-dependent anti-tumor effect of antibody-drug conjugate in vivo

In order to further study the inhibitory effect of antibody-drug conjugate on tumors
formed in vivo, the Trop-2 positive tumor cell human gastric cancer NCI-N87 tumor cell
transplant mouse model was used to evaluate the inhibitory effect of candidate molecule on
tumor proliferation in vivo. 5 x 108 NCI-N87 cells were injected subcutaneously into 6-week-
old nude mice {Balb/c Nude) weighing about 18-22 mg. After 8 days, the average tumor
volume reached 175 mm?® and grouping was performed, and the antibody-drug conjugate
was started to be injected intravenously every 2 weeks at a dose of 2 mg/kg or 1 mg/kg. The
control used human IgG1 isotype control antibody at a dose of 2 mg/kg. There were 5 mice
in each group of the control group or the administration group. The tumor inhibition rate was
calculated by measuring the tumor volume.

Tumor inhibition rate = 100% - (tumor volume of the administration group on day 28 -
tumor volume of the administration group on day 0)/(tumor volume of the control group on
day 28 - tumor volume of the control group on day 0).

Table 11. Killing effect of antibody-drug conjugate on tumor
Tumor inhibition
rate (%)

Administration group Dosage Frequency

higGl iso 2mg/kg | Q2w
Compound 14 (y = 4) 2mg/kg | Q2w 124.25
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Compound 14 (y = 4) 1mg/kg | Q2W 85.97
DS-1062- dD
= 4) compound DIy 1 mg/kg | Q2W 78.2

Experimental results showed that when administered once every 2 weeks at a dose of 2
mg/kg or 1 mg/kg for 28 days, the antibody-drug conjugates of the present invention showed
good tumor inhibition effect on the tumor-bearing mouse model of human gastric cancer cell
NCI-N87 CDX, and showed a dose-dependent effect.

Example 12 Study on the in vivo efficacy model of antibody-drug conjugate on head
and neck cancer squamous cell carcinoma FaDu
In order to further study the inhibitory effect of antibody-drug conjugate on tumors
formed in vivo, the Trop-2 positive tumor cell human head and neck cancer squamous cell
10 carcinoma FaDu tumor cell transplant mouse model was used to evaluate the inhibitory
effect of candidate molecule on tumor proliferation in vivo. The cell suspension mixed with
Matrigel in equal proportions was added, and 5 x 108 FaDu cells per animal were injected
subcutaneously into 6-week-old nude mice (Balb/c Nude) weighing about 18-22 mg. After
8 days, the average tumor volume reached 133 mm? and grouping was performed, and the
15 antibody-drug conjugate was started to be injected intravenously at a single dose of 3 mg/kg
or 1 mg/kg. The control used human 1gG1 isotype control antibody at a dose of 3 mg/kg.
There were 5 mice in each group of the control group or the administration group. The tumor
inhibition rate was calculated by measuring the tumor volume.
Tumor inhibition rate = 100% - (tumor volume of the administration group on day 17 -
20  tumor volume of the administration group on day 0)/(tumor volume of the control group on
day 17 - tumor volume of the control group on day 0).

Table 12. Killing effect of antibody-drug conjugate on tumor
Administration group Dosage Frequency Tumor inhibition
rate (%)
hlgGl iso 3 mg/kg Single dose -
Compound 14 3 mg/kg Single dose 200
DS-1062 (DAR4 70%) 3 mg/kg Single dose 200
Compound 14 1 mg/kg Single dose 200
DS-1062 1 mg/kg Single dose 74.8

The experimental results showed that after random grouping and administration of a
single dose, both doses of 3 mg/kg and 1 mg/kg had very obvious tumor inhibition effect on
25  tumor-bearing mouse model of human head and neck cancer squamous cell carcinoma FaDu
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CDX with a tumor inhibition rate reached 200% 17 days after administration at a dose of 3
mg/kg or 1 mg/kg.

Example 13 Study on the in vivo efficacy model of antibody-drug conjugate on lung
5 cancer Calu-3
In order to further study the inhibitory effect of antibody-drug conjugate on tumors
formed in vivo, the Trop-2 positive tumor cell lung cancer Calu-3 tumor cell transplant
mouse model was used to evaluate the inhibitory effect of candidate molecule on tumor
proliferation in vivo. The cell suspension mixed with Matrigel in equal proportions was
10 added, and 2 x 10° Calu-3 cells per animal were injected subcutaneously into 6-week-old
nude mice (Balb/c Nude) weighing about 18-22 mg. After 8 days, the average tumor volume
reached 148 mm? and grouping was performed, and the antibody-drug conjugate was started
to be injected intravenously at a single dose of 10 mg/kg. The control used human IgGl
isotype control antibody at a dose of 10 mg/kg. There were 5 mice in each group of the
15  control group or the administration group. The tumor inhibition rate was calculated by
measuring the tumor volume.
Tumor inhibition rate = 100% - (tumor volume of the administration group on day 21 -
tumor volume of the administration group on day 0)/(tumor volume of the control group on
day 21 - tumor volume of the control group on day 0).

20 Table 13. Killing effect of antibody-drug conjugate on tumor
Administration group | Dosage Frequency Tumor inhibition
rate (%)
hlgGLl iso 10 mg/kg Single dose
Compound 14 10 mg/kg Single dose | 100.35
DS-1062 10 mg/kg Single dose | 85.61

The experimental results showed that after random grouping and administration of a
single dose, and the antibody-drug conjugates of the present invention showed an obvious
tumor inhibition effect on tumor-bearing mouse model of human lung cancer Calu-3 CDX
with a tumor inhibition rate reached 100% 21 days after administration at a dose of 10 mg/kg.

25
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CLAIMS

WHAT IS CLAIMED IS:
1. An antibody-drug conjugate of general formula (I) or a pharmaceutically acceptable
salt or solvent compound thereof,

— 0 —

Ab—| N
mAb—— y\]//[[/

o AN A £

R&;(FO
HN
O BN
L 9 NN
Oé/'/oﬂ F y
(1)
wherein:

L is -(CR'R?)m-[X1-(CR'R?)n-X2]i-(CR'R?)r-;

R! or R?is each independently selected from the group consisting of hydrogen, deuterium,
hydroxyl, amino, alkyl, halogen, haloalkyl, deuterated alkyl and hydroxyalkyl, preferably,
Rlor R%is hydrogen;

X1 or Xz is each independently selected from the group consisting of a bond, N, O and S;
preferably, X1 or Xz is a bond or O,

m, n, r or t is each independently selected from the group consisting of 1, 2, 3 and 4,
preferably, m, n, r or tis each independently 1 or 2;

R?® or R* is each independently selected from the group consisting of hydrogen, halogen,
haloalkyl, deuterated alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl;

or, R¥and R* together with the carbon atom to which they are attached form cycloalky! or
heterocyclyl,

y is 1 to 20, preferably 1 to 10, more preferably 2 to 8, and further preferably 4, 6 or 8;
mAb is an anti-TROP-2 antibody or an antigen binding fragment thereof, which comprises:
HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in RIDPXDSETHY NQKFKD and
HCDR3 as shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as
shown in SEQ ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8,

and X is an amino acid residue selected from the group consistingof R, Y, Q,L, T, I, F, E
and A.

CA 03232425 2024-3-20



10

15

20

25

30

35

=54 -

2. The antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof according to claim 1, wherein, the TROP-2 antibody or the antigen
binding fragments thereof comprises:

HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 9 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,

HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 10 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,

HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 11 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,

HCDRL as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 12 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,

HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 13 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,

HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 14 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,

HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 15 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,

HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 16 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8; or,

HCDR1 as shown in SEQ ID NO: 3, HCDR2 as shown in SEQ ID NO: 17 and HCDR3 as
shown in SEQ ID NO: 5; and LCDR1 as shown in SEQ ID NO: 6, LCDR2 as shown in SEQ
ID NO: 7 and LCDR3 as shown in SEQ ID NO: 8.

3. The antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof according to claim 1, wherein, the anti-TROP-2 antibody or the antigen
binding fragment thereof is selected from the group consisting of a murine antibody or an
antigen binding fragment thereof, a chimeric antibody or an antigen binding fragment
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thereof, a human antibody or an antigen binding fragment thereof, and a humanized antibody
or an antigen binding fragment thereof.

4, The antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof according to claim 1, wherein the anti-TROP-2 antibody or the antigen
binding fragment thereof further comprises a heavy chain constant region of human IgG1,
19G2, 1gG3 or 1gG4 or a variant thereof,

preferably, the anti-TROP-2 antibody or the antigen binding fragment thereof further
comprises a heavy chain constant region of human 1gG1, 1gG2 or 1gG4;

and more preferably, the anti-TROP-2 antibody or the antigen binding fragment thereof
further comprises a heavy chain constant region as shown in SEQ ID NO: 48, or as shown
inSEQ ID NO: 1.

5. The antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof according to claim 1, wherein the anti-TROP-2 antibody or the antigen
binding fragment thereof further comprises a light chain constant region of a human antibody
kappa chain, lambda chain or a variant thereof;

preferably, the anti-TROP-2 antibody or the antigen binding fragment thereof further
comprises a light chain constant region of a human antibody kappa chain;

and more preferably, the anti-TROP-2 antibody or the antigen binding fragment thereof
further comprises a light chain constant region as shown in SEQ ID NO: 2.

6. The antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof according to any one of claims 1 to 5, wherein, the anti-TROP-2 antibody
or the antigen binding fragment thereof comprises a heavy chain variable region selected
from the group consisting of the following sequence, or a heavy chain variable region having
at least 70%, 75%, 80%, 85%, 90%, 95% or 99% identity to the following sequence: SEQ
ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID
NO: 24, SEQID NO: 25, SEQ ID NO: 26 or SEQ ID NO: 27;

and/or, a light chain variable region of or having at least 70%, 75%, 80%, 85%, 90%, 95%
or 99% identity to SEQ ID NO: 19.

7. The antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof according to claim 6, wherein, the anti-TROP-2 antibody or the antigen
binding fragment thereof comprises:
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a heavy chain variable region as shown in SEQ ID NO: 18 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 20 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 21 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 22 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 23 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 24 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 25 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 26 and a light chain variable region
as shown in SEQ ID NO: 19; or,

a heavy chain variable region as shown in SEQ ID NO: 27 and a light chain variable region
as shown in SEQ ID NO: 19.

8. The antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof according to claim 6, wherein the anti-TROP-2 antibody or the antigen
binding fragment thereof comprises a heavy chain selected from the group consisting of the
following sequence, or a heavy chain having at least 80%, 85%, 90%, 95% or 99% identity
to the following sequence: SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO:
32,SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36 or SEQ ID NO: 37;
and/or, a light chain as shown in or having at least 80%, 85%, 90%, 95% or 99% identity to
SEQ ID NO: 29.

9. The antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof according to claim 8, wherein the anti-TROP-2 antibody comprises:

a heavy chain as shown in SEQ ID NO: 28 and a light chain as shown in SEQ ID NO: 29;
or,

a heavy chain as shown in SEQ ID NO: 30 and a light chain as shown in SEQ ID NO: 29;
or,
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a heavy chain as shown in SEQ ID NO: 31 and a light chain as shown in SEQ ID NO: 29;
or,
a heavy chain as shown in SEQ ID NO: 32 and a light chain as shown in SEQ ID NO: 29;
or,
5 aheavy chain as shown in SEQ ID NO: 33 and a light chain as shown in SEQ ID NO: 29;
or,
a heavy chain as shown in SEQ ID NO: 34 and a light chain as shown in SEQ ID NO: 29;
or,
a heavy chain as shown in SEQ ID NO: 35 and a light chain as shown in SEQ ID NO: 29;
10 or,
a heavy chain as shown in SEQ ID NO: 36 and a light chain as shown in SEQ ID NO: 29;
or,
a heavy chain as shown in SEQ ID NO: 37 and a light chain as shown in SEQ ID NO: 29.

15 10.  The antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof according to any one of claims 1 to 9, wherein the antibody-drug
conjugate or the pharmaceutically acceptable salt or solvent compound thereof is selected
from the group consisting of an antibody-drug conjugate of general formula (II) or a
pharmaceutically acceptable salt, solvent compound, tautomer, mesomer, racemate,

20  enantiomer, or diastimomer thereof, and a mixture thereof:
(0]

mAb— &{1%\)(‘(1 \
N BN ;\ 0
X3\

(1)

X1 or X2is a bond or O;
mis0or1l;and
tis1or2.

25
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11.  The antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof according to claim 10, wherein the antibody-drug conjugate or the
pharmaceutically acceptable salt or solvent compound thereof is selected from the group
consisting of an antibody-drug conjugate of general formula (Il1) or a pharmaceutically
acceptable salt or solvent compound thereof:

mAb— N L; /
ﬂ/ 1 I
\ TN 0
0 X\
\ S

(11) v

whereiny is 1 to 10, and preferably 4, 6, 8 or 10.

12.  The antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof according to claim 11, wherein the antibody-drug conjugate or the
pharmaceutically acceptable salt or solvent compound thereof is selected from the group

consisting of the following structures:

0 o y O " 0 Y H

HU6DL.R54— N\/\/\)\N/\“,N\)LN N\)LNAO/\“,N
0 H § H § H 0

0N

(Compound 1)
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o 0 0 0 v
HUﬁDL.YSPﬂ\/\/\/M\ g\)\ g\)\ o H
) E/j)l/ i 0 B Oﬁ(‘; F
Oy N

0
L (Compound 2) 5 |
0
0 w © 20
mmm.qs:;———g\/\/\) H R_L
) YN Y R
L (Compound 3)

0 o o 0
HU6DL.L54— N\/\/\)\ g\)\ ﬁ\)L
d NN

L (Compound 4)
© 0 o 0 v
HU&DL.T54——4§I: \/\/\)\ i \)L H \)L P H
J Ny WY TN Y '

- (Compound 5) s |
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HU6DL.IS4——q W\)\NWN \/u\ ! \)j\
HU6DL.F54—
? H H 9
HU6DL.E54— N \N\)]\N N X N\)'I\
4 H H
L (Compound 8)
HU@L-AS"——q\/\/\)LN,\rN\)L ,( \)L
L {(Compound 9}
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HU6DL.R54

HUGDL.Y54.

HUGDL.Q54

o 0«\/12’ -
g’er\'J(N ;(H )
H N\,(

(o]
0 NH

L (Compound 12) o_J Fj
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_0 —
IU6DL.L54 Q’\"O
N o
0 0
’\J(N g 0
H’zr \/QN ﬁ 0
H
o \/I(NH
kO
L¢]
_O —_—
HUGDL.T54——~Q\T-\FO
[¢] V\Q’\j
AL
Rty
O NH
LO
o
HN,
0
d
— (Compound 14) ¥
_0 —
HU6DL.154 ——Q.—\’O
\’\ o
[ O
VWH (
H ) N4 \
g
0 NH
k(]
0
HN
0
o
— (Compound 15) —y
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H ;N\_J(

HUSDL.AS4

wherein y is as defined in claim 1.
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13. A method for preparing an antibody-drug conjugate of general formula (I) or a

\V‘ 2 mAb—
P =
: N H [o) /7
o] LI SN/ N\
[} ZJH
o]
3 *
mAb 4 uRF( o
m
0
oy )
TN
(3T

(F)
reducing a mAb, and then conjugating the reduced mAb with a compound of general formula
(F) to obtain the compound of general formula (1),
wherein L, R3, R*, mAb and y are as defined in claim 1.

14. A pharmaceutical composition comprising the antibody-drug conjugate or the
pharmaceutically acceptable salt or solvent compound thereof of any one of claims 1-12,
and one or more pharmaceutically acceptable excipients, diluents or carriers.

15. Use of the antibody-drug conjugate or the pharmaceutically acceptable salt or solvent
compound thereof according to any one of claims 1 to 12 or the pharmaceutical composition
according to claim 14 in treatment of a TROP-2 related disease or condition.

16.  The use according to claim 15, wherein, the human TROP-2 related disease is a
cancer with high expression of TROP-2, and the cancer is selected from the group consisting
of triple-negative breast cancer, small cell lung cancer, urothelial cancer, human brain
astroblastoma, human pharyngeal cancer, adrenal gland tumors, AIDS-related cancers,
alveolar soft tissue sarcoma, astrocytoma, bladder cancer, bone cancer, brain and spinal cord
cancer, metastatic brain tumors, breast cancer, carotid body tumor, cervical cancer,
chondrosarcoma, chordoma, chromophobe cell tumor of kidney, clear cell carcinoma, colon
cancer, colorectal cancer, desmoplastic small round cell tumor, ependymoma, ewing tumour,
extraskeletal myxoid chondrosarcoma, fibrous dysplasia of bone, osteofibrous dysplasia,
gallbladder cancer or cholangiocarcinoma, stomach cancer, gestational trophoblastic
disease, germ cell tumors, head and neck cancer, hepatocellular carcinoma, islet cell tumor,
Kaposin's sarcoma, kidney cancer, leukemia, liposarcoma, malignant lipomatous tumors,
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liver cancer, lymphoma, lung cancer, medulloblastoma, melanoma, meningioma, multiple
endocrine neoplasia, multiple myeloma, myelodysplastic syndrome, neuroblastoma,
neuroendocrine tumors, ovarian cancer, pancreatic cancer, papillary thyroid cancer,
parathyroidoma, pediatric cancer, peripheral nerve sheath tumors, pheochromocytoma,

5  pituitary tumors, prostate cancer, posterior uveal melanoma, renal metastatic cancer,
rhabdoid tumors, rhabdomyosarcoma, sarcoma, skin cancer, soft tissue sarcoma, squamous
cell carcinoma, synovial sarcoma, testicular cancer, thymic cancer, thymoma, metastatic
thyroid cancer and uterine cancer.
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