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MEDICINAL COMPOSITION CONTAINING MONOCLONAL ANTIBODY OR
ANTIBODY FAB FRAGMENT THEREOF, AND USE THEREOF

BACKGROUND

Field of Invention

[0001] The present invention relates to an antibody and uses thereof. More
specifically, the present invention relates to a monoclonal antibody or
antigen-binding fragment for specifically inhibiting or alleviating the binding of
C-terminal specific sequence of PTX3 protein to PTX3 receptor, and its
applications on detection reagents, medicinal compositions and uses of disease
or symptoms related to specific inhibition or alleviation of the binding of

C-terminal specific sequence of PTX3 to PTX3 receptor.

Description of Related Art

[0002] It is well known that cancer cells can stimulate tumor microenvironment to
produce kinds of inflammatory factors, white blood cells, vascular hyperplasia
and proteases. Cancer-related chronic inflammation is generally associated
with the cancer cell proliferation, metastasis and invasion. However, it is still
unclear in how these phenomena occur and detailed mechanism involved

therein.

[0003] As aforementioned, tumor microenvironment is associated with
inflammation; other studieshave revealed that tumor microenvironment is deeply
associated with metastasis and chemoresistance. Various stromal cells and

other different cells types have been found with the tumor microenvironment,
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which protects and helps tumor cells to evade and resist the immune cells,

resulting in chemoresistance of tumor cells.

[0004] In the stromal tissue surrounding the tumor, fibroblast and macrophages
activated by CEBPD can induce pentraxin-related protein 3 (PTX3), a secreted
factor. PTX3 can promote angiogenesis and enhance metastasis and invasion
of nasopharyngeal carcinoma (NPC) cell into tissues. In addition, some studies
have demonstrated that cells of cancer surrounding tissues activated by CEBPD
would facilitate the cancer metastasis and the chemoresistant cancer cells.

These chemoresistant cancer cells can grow faster and easier metastasis.

[0005] Some small molecule anticancer drugs are commercially availale in the
market, for example, cis-diammine dichloroplatinum (lI) (CDDP; Trade name:
Cisplatin); Paclitaxel (Trade name: Taxol); 5-Fluorouracil (5-FU) etc. However,
recent studies have found that the aforementioned small molecule anticancer
drugs can activate the expression of CEBPD in cancer cells as well as in
macrophages and fibroblasts. Instead, small molecule anticancer drugs
promote drug resistance and rapid metastasis of cancer cells, resulting in

unsatisfactory cancer treatment.

[0006] Diseases or symptoms related to PTX3 and its binding to PTX3 receptor
are involved in fibrotic diseases and/or fibrotic symptoms in addition to the

aforementioned cancers.

[0007] Accordingly, there is an urgent need to develop an antibody for
specifically binding PTX3, thereby detecting PTX3 amount in a biological
specimen and overcoming disadvantages of conventional drugs in insufficient

treatments of cancers and fibrosis.
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SUMMARY
[0008] Therefore, one aspect of the present invention provides a monoclonal
antibody or antigen-binding fragment thereof, which specifically recognizes a

C-terminal specific sequence of one or more PTX3 proteins.

[0009] Another aspect of the present invention provides a monoclonal antibody
or antigen-binding fragment thereof comprising a heavy chain variable (VH)
domain and a light chain variable (VL) domain, each of which has specific

sequences, respectively.

[0010] Further aspect of the present invention provides a set for detecting PTX3,

comprising a monoclonal antibody or antigen-binding fragment thereof.

[0011] Further aspect of the present invention provides a method for in vitro

detecting PTX3 using the aforementioned set for detecting PTX3.

[0012] Further aspect of the present invention provides a medicinal composition,
comprising an effective dose of the aforementioned monoclonal antibody or
antigen-binding fragment thereof as an active ingredident and a

pharmaceutically acceptable carrier.

[0013] Further aspect of the present invention provides a monoclonal antibody or
antigen-binding fragment thereof for use as the medicament in specifically
inhibiting or alleviating the disease or the symptom related to the PTX3 binding
to PTX3 receptor, in which the medicinal composition includes an effective dose
of the monoclonal antibody or antigen-binding fragment thereof, thereby
inhibiting or alleviating the pentraxin-related protein (PTX3) binding to the PTX3

receptor.



[0014] Further aspect of the present invention provides a method of inhibiting or
alleviating an activity of a tumor cell in vitro, which includes administering an
effective dose of the medicinal composition to the tumor cell, thereby inhibiting or

alleviating activities of the tumor cell.

[0015] Further aspect of the present invention provides a method for inhibiting or
alleviating a disease or a symptom related to fibrosis in vitro, which includes
administering an effective dose of the medicinal composition to an organ
affected by the disease or the symptom related to the fibrosis, thereby inhibiting

or alleviating the disease or the symptom of the organ.

[0016] In view of the aforementioned aspect, the present invention provides
a monoclonal antibody or antigen-binding fragment thereof. In an embodiment,
the monoclonal antibody or the antigen-binding fragment thereof can specifically
recognize a non-denatured amino acid sequence selected from the group

consisting of amino acid sequences listed as SEQ ID NOs: 1 to 11.

[0017] In an embodiment, the non-denatured amino acid sequence is
selected from the group consisting of amino acid sequences listed as SEQ ID
NOs: 1 to 11. In other embodiments, the non-denatured amino acid sequence
can include but be not limited to amino acid sequences listed as SEQ ID NOs: 2

to 4 and SEQ ID NO: 11 or any combination thereof.

[0018] According to another aspect, the present inventione also provides a
monoclonal antibody or antigen-binding fragment thereof, which comprises a
heavy chain variable (VH) domain comprising amino acid sequences listed as
SEQ ID NO: 18, 19, 20 and/or 21, and a light chain variable (VL) domain

comprising amino acid sequences listed as SEQ ID NO: 22, 23, 24 and/or 25.



[0019] In some embodiments, the aforementioned monoclonal antibody or
antigen-binding fragment thereof includes a VH domain comprising amino acid
sequences encoded by nucleic acid sequences listed as SEQ ID NOs: 26, 27, 28
and/or 29, and a VL domain comprising amino acid sequences encoded by

nucleic acid sequences listed as SEQ ID NOs: 30, 31, 32 and/or 33.

[0020] In other embodiments, the aforementioned monoclonal antibody or
antigen-binding fragment thereof includes a VH domain comprising an amino
acid sequence listed as SEQ ID NOs: 34 or 35, and a VL domain comprising an

amino acid sequence listed as SEQ ID NOs: 36 or 37.

[0021] In still other embodiments, the aforementioned monoclonal antibody
or antigen-binding fragment thereof includes a VH domain comprising an amino
acid sequence encoded by a nucleic acid sequence listed as SEQ ID NOs: 38 or
39, and a VL domain comprising an amino acid sequence encoded by a nucleic

acid sequence listed as SEQ ID NOs: 40 or 41.

[0022] In an embodiment, the aforementioned monoclonal antibody or
antigen-binding fragment thereof is a chimeric antibody or antigen-binding
fragment thereof. In an example, the monoclonal antibody or antigen-binding
fragment thereof can be a murine antibody, a human-murine chimeric antibody,

a humanized antibody or antigen-binding fragment thereof.

[0023] In an embodiment, the monoclonal antibody or antigen-binding
fragment thereof can be a single-chain variable fragment (scFv), a scFv dimer
[(scFV)2], a scFv trimer [(scFV)3], a variable fragment (Fv), a Fab fragment, a Fab’
fragment, a dimeric Fab’ fragment [F(ab');], a nanobod or any combination

thereof.



[0024] In an embodiment, the monoclonal antibody or antigen-binding
fragment thereof can be modified by conjugation, coupling, glycosylation, tag

attachment or any combination thereof.

[0025] In an embodiment, the monoclonal antibody or antigen-binding
fragment thereof can be an antibody-drug conjugate (ADC) or antigen-binding

fragment thereof.

[0026] In an embodiment, the monoclonal antibody or antigen-binding
fragment thereof can be a bifunctional monoclonal antibody (BsAb) or

antigen-binding fragment thereof.

[0027] In an embodiment, the monoclonal antibody or antigen-binding
fragment thereof can be a trifunctional monoclonal antibody and/or

antigen-binding fragment thereof.

[0028] In an embodiment, the monoclonal antibody or antigen-binding
fragment thereof can belong to IgG class, IgM class, IgA class, IgD class or IgE
class. In another embodiment, the monoclonal antibody or antigen-binding
fragment thereof can belong to IgG type and has IgG1 isotype, IgG2 isotype,

IgG3 isotype or IgG4 isotype.

[0029] In an embodiment, the monoclonal antibody or antigen-binding

fragment thereof can belong to an inert antibody or an antagonist antibody.

[0030] In an embodiment, the monoclonal antibody or antigen-binding
fragment thereof can specifically inhibit or alleviate pentraxin-related protein
(PTX3) receptor binding to a C-terminal specific sequence of one or more PTX3
proteins. In some examples, the monoclonal antibody or antigen-binding

fragment thereof can specifically inhibit or alleviate activities of one or more
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PTX3 proteins. In some examples, the monoclonal antibody or antigen-binding
fragment thereof can specifically inhibit or alleviate an interaction of PTX3
receptor and one or more PTX3 proteins, PTX3-mediated signal transduction or

any combination thereof.

[0031] According to other aspects, the present inventione also provides a set
for in vitro detecting PTX3, which includes any one of the aforementioned
monoclonal antibody or antigen-binding fragment thereof, the aforementioned
monoclonal antibody or antigen-binding fragment thereof can specifically bind to
a non-denatured amino acid sequence, and the non-denatured amino acid
sequence can include but be not limited to any amino acid sequence listed as

SEQ ID NOs: 1 to 11.

[0032] According to yet a further aspect, the invention provides a method for
in vitro detecting PTX3 using the aforementioned set for detecting PTX3, in
which an analytical sensitivity of the monoclonal antibody or the antigen-binding

fragment thereof in the set for detecting PTX3 can be no less than 0.0016 pM.

[0033] According to yet a further aspect, the invention provides a medicinal
composition, comprising an effective dose of the aforementioned monoclonal
antibody or the antigen-binding fragment thereof as an active ingredident and a

pharmaceutically acceptable carrier.

[0034] In an embodiment, the medicinal composition further includes an

active pharmaceutical ingredient.

[0035] According to yet a further aspect, the invention provides a monoclonal
antibody or antigen-binding fragment thereof for use as a medicament in the

treatment of a disease or a symptom related to PTX3 receptor recognizing PTX3.



In an embodiment, the medicament comprises an effective dose of a monoclonal
antibody or antigen-binding fragment thereof, thereby inhibiting or alleviating a

disease or a symptom related to the PTX3 receptor recognizing the PTX3.

[0036] In an embodiment, the aforementioned disease or the symptom can
include carcinoma, adenocarcinoma, glioblastoma multiforme (GBM) and
fibrosis. In some examples, the carcinoma comprises lung cancer, breast cancer
and nasopharyngeal cancer. The aforementioned adenocarcinoma comprises

colorectal cancer.

[0037] In an embodiment, an organ influenced by the disease or the
symptom of the fibrosis can include but be not limited to lung, liver, kidney and

skin.

[0038] In an embodiment, the medicament can be administered via
subcutaneous (s.c.) injection, intramuscular injection, intravenous injection,
intraperitoneal (i.p.) injection, orthotopic injection, oral administration or nasal

inhalation.

[0039] According to yet a further aspect, the invention provides a method of
inhibiting or alleviating an activity of a tumor cell in vitro, which includes
administering an effective dose of the aforementioned medicinal composition to

the tumor cell, thereby inhibiting or alleviating activities of the tumor cell.

[0040] According to yet a further aspect, the invention provides a monoclonal
antibody or antigen-binding fragment thereof for use as a medicament in the
treatment of a disease or a symptom related to fibrosis, which includes

administering an effective dose of the aforementioned medicinal composition to



an organ affected by the disease or the symptom related to the fibrosis, thereby

inhibiting or alleviating the disease or the symptom of the organ.

[0041] With application to the monoclonal antibody or antigen-binding
fragment thereof, in which the specific PTX3 monoclonal antibody or the
antigen-binding fragment thereof can specifically inhibit or alleviate PTX3
receptor binding to PTX3, for applications on the set for in vitro detecting PTX3
and the method for in vitro diagnosing PTX3, as well as the medicinal
compositions and uses as a medicament in the treatment of the disease or the

symptom related to PTX3 receptor recognizing PTX3 protein.

BRIEF DESCRIPTION OF THE DRAWINGS
[0042] FIG. 1 illustrates an affinity curve diagram of PTX3 monoclinal antibody to

PTX3 recombinant protein according to an embodiment of the present invention.

[0043] FIG. 2 illustrates an affinity curve diagram of PTX3 monoclonal antibody
binding to PTX3 recombinant protein according to another embodiment of the

present invention.

[0044] FIGS. 3 and 4 illustrate epitope mapping diagrams of PTX3 monoclonal
antibody binding to various fragments of PTX3 recombinant protein according to

an embodiment of the present invention.

[0045] FIG. 5 illustrates an epitope mapping diagram of PTX3 monoclonal
antibody binding to various fragments of PTX3 recombinant protein according to
an embodiment of the present invention compared to commercial PTX3

monoclonal antibody.



[0046] FIG.6 illustrates a competitive inhibition diagram of the binding of PTX3
recombinant protein and PTX3 receptor hindered by PTX3 monoclonal antibody

of EXAMPLE 1 according to an embodiment of the present invention.

[0047] FIGS. 7A to 7C illustrate bar diagrams of migrated cell numbers (FIG.
7A), invasive cell numbers (FIG. 7B) and cell sphere numbers (FIG. 7C) of the
breast cancer cell line MDA-MB231 inhibited by PTX3 monoclonal antibody of

EXAMPLE 1 according to an embodiment of the present invention.

[0048] FIGS. 8A to 8C illustrate bar diagrams of migrated cell numbers (FIG. 8A),
invasive cell numbers (FIG. 8B) and cell sphere numbers (FIG. 8C) of the lung
cancer cell line A549 inhibited by PTX3 monoclonal antibody of EXAMPLE 1

according to an embodiment of the present invention.

[0049] FIGS. 9A to 9C illustrate bar diagrams of migrated cell numbers (FIG. 9A),
invasive cell numbers (FIG. 9B) and cell sphere numbers (FIG. 9C) of the NPC
cell line HONE1 inhibited by PTX3 monoclonal antibody of EXAMPLE 1

according to an embodiment of the present invention.

[0050] FIGS. 10A to 10C illustrate bar diagrams of migrated cell numbers (FIG.
10A), invasive cell numbers (FIG. 10B) and cell sphere numbers (FIG. 10C) of
the GBM cell line U87MG inhibited by PTX3 monoclonal antibody of EXAMPLE

1 according to an embodiment of the present invention.

[0051] FIGS. 11A to 11B illustrate respectively bar diagrams of migrated cell
numbers (FIG. 11A) and invasive cell numbers (FIG. 11B) of the breast cancer
cell line MDA-MB231 inhibited by PTX3 monoclonal antibody of EXAMPLE 1

according to an embodiment of the present invention.
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[0052] FIGS. 12A to 12B illustrate respectively bar diagrams of migrated cell
numbers (FIG. 12A) and invasive cell numbers (FIG. 12B) of the lung cancer cell
line A549 inhibited by PTX3 monoclonal antibody of EXAMPLE 1 according to

an embodiment of the present invention.

[0053] FIGS. 13A to 13B illustrate respectively bar diagrams of cell sphere
numbers of the NPC cell line HONE1 inhibited by PTX3 monoclonal antibody of

EXAMPLE 1 according to an embodiment of the present invention.

[0054] FIGS. 14A to 14C illustrate respectively bar diagrams of cell sphere
numbers of the breast cancer cell line MDA-MB231 (FIG. 14A), the lung cancer
cell line A549 (FIG. 14B), the NPC cell line HONE1 (FIG. 14C) inhibited by PTX3
monoclonal antibody of EXAMPLE 1 according to an embodiment of the present

invention.

[0055] FIGS. 15A to 15B illustrate results of tumor size (FIG. 15A) and tumor
metastasis (FIG. 15B) of orthotopically xenografted breast cancer cells
MDA-MB231 of mice inhibited by PTX3 monoclonal antibody of EXAMPLE 1

according to an embodiment of the present invention.

[0056] FIGS. 16A and 16B illustrate respectively results of tumor size (FIG. 16A)
and tumor metastasis (FIG. 16B) of orthotopically allografted breast cancer cells
4T1 of mice inhibited by PTX3 monoclonal antibody of the control antibody or a
control antibody with the same isotype according to an embodiment of the

present invention.

[0057] FIGS. 17A to 17C illustrate respectively in vivo imaging picture of tumor
volume and metastasis (FIG. 17A) and line graphs (FIGS. 17B and 17C) of

changes in tumor volume of orthotopically allografted breast cancer cells 4T1 of
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mice inhibited by PTX3 monoclonal antibody (FIG. 17B) or in combination with

Taxol (FIG. 17C) according to an embodiment of the present invention.

[0058] FIG. 18A illustrates an experimental scheme for evaluation of
orthotopically allografted breast cancer cells 4T1 of mice treated with PTX3
monoclonal antibody or in combination with Taxol according to an embodiment

of the present invention.

[0059] FIGS. 18B to 18D illustrate respectively in vivo imaging picture of tumor
volume and metastasis (FIG. 18B), a line graph (FIG. 18C) of changes in tumor
volume and survival rate of mice (FIG. 18D) of orthotopically allografted breast
cancer cells 4T1 of mice inhibited by PTX3 mAb or in combination with Taxol

according to another embodiment of the present invention.

[0060] FIG. 19A illustrates an experimental scheme for evaluation of allografted
colon adenocarcinorma cell line MC38 of mice inhibited by PTX3 monoclonal
antibody or the control antibody according to an embodiment of the present

invention.

[0061] FIG. 19B illustrates a line graph of tumor volume in the mice allografted
colon adenocarcinorma cell line MC38 inhibited by PTX3 monoclonal antibody or

the control antibody according to an embodiment of the present invention.

[0062] FIGS. 20A and 20B illustrate line graphs of tumor volume (FIG. 20A) and
the survival rate (FIG. 20B) of mice xenografted human GBM cell line U87TMG
inhibited by PTX3 monoclonal antibody or the control antibody according to an

embodiment of the present invention.
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[0063] FIG. 21A illustrates an experimental scheme for evaluation of acute liver
fibrosis of the mice improved by PTX3 monoclonal antibody according to an

embodiment of the present invention.

[0064] FIGS. 21B to 21D illustrate respectively the images of hematoxylin-eosin
(H&E) -stained histological sections of left liver lobe (FIG. 21B, with 20x
magnification, for observation of hepatocyte apoptosis), the bar diagrams of the
percentage of necrosis area per section (FIG. 21C) and the ratio of liver weight
to body weight (FIG. 21D) in acute liver fibrosis of the mice with the PTX3
monoclonal antibody of Example 1 according to an embodiment of the present

invention.

[0065] FIG. 22A illustrates the experimental scheme for evaluating the
improvement of chronic liver fibrosis of the mice treated with the PTX3
monoclonal antibody of Example 1 according to an embodiment of the present

invention.

[0066] FIGS. 22B to 22D illustrate respectively the images of Picro-Sirius
Red-stained histological sections of left liver lobe (FIG. 22B), the bar diagrams of
the percentage of liver fibrosis area per section (FIG. 22C) and the ratio of liver
weight to body weight (FIG. 22D) in chronic liver fibrosis of the mice treated with
the PTX3 monoclonal antibody of Example 1 according to an embodiment of the

present invention.

[0067] FIGS. 23A to 23C illustratedrespectively western blotting images of
fibrosis-related protein expression (FIG. 23A), images (FIG. 23B) and a bar

diagram (FIG. 23C) of stained cells in nodules of kidney fibroblasts treated with
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PTX3 monoclonal antibody according to an embodiment of the present

invention.

[0068] FIGS. 24A to 24D illustratedrespectively experimental schemes (FIGS.
24A and 24C) and histological staining images (FIGS. 24B and 24D) of kidney of
UUO mice detected by PTX3 monoclonal antibody of EXAMPLE 1 according to

an embodiment of the present invention.

[0069] FIGS. 25A to 25D illustrate respectively western blotting images (FIG.
25A), a bar diagram of migration cell numbers (FIG. 25B), images (FIG. 25C)
and a bar diagram (FIG. 25D) of stained cells in nodules of lung fibroblasts
treated with PTX3 monoclonal antibody according to an embodiment of the

present invention.

[0070] FIGS. 26A to 26D illustrate respectively an experimental scheme (FIG.
26A), a curve diagram of changes in body weight (FIG. 26B), gross examination
of lung and histological staining images (FIGS. 26C and 26D) of BLM-induced
pulmonary fibrosis of mice treated with PTX3 monoclonal antibody of EXAMPLE

1 according to an embodiment of the present invention.

[0071] FIGS. 27A to 27D illustrate respectively an experimental scheme (FIG.
27A), a curve diagram of changes in body weight (FIG. 27B), gross examination
of lung and histological staining images (FIGS. 27C and 27D) of BLM-induced
pulmonary fibrosis of mice treated with PTX3 monoclonal antibody of EXAMPLE

1 according to an embodiment of the present invention.

[0072] FIGS. 28A to 28C illustrate respectively western blotting images (FIG.

28A), images (FIG. 28B) and a bar diagram (FIG. 28C) of stained cells in
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nodules of embryonic fibroblasts treated with PTX3 monoclonal antibody

according to an embodiment of the present invention.

[0073] FIGS. 29A to 29B illustrate respectively western blotting images using
PTX3 monoclonal antibody against fibrosis-related protein expression of hepatic
fibroblasts in various treatments according to an embodiment of the present

invention.

DETAILED DESCRIPTION
[0074] Reference will now be made in detail to the present embodiments of

the invention, examples of which are illustrated in the accompanying drawings.

[0075] As aforementioned, the present invention provides a medicinal
composition including monoclonal antibody or antigen-binding fragment thereof,
in which the monoclonal antibody or antigen-binding fragment thereof
specifically inhibit the binding of PTX3 and PTX3 receptor, for being applied on a
set and a method for in vitro detecting PTX3, as well as a medicinal composition
and its use in the inhibition or alleviation of a disease or a symptom related to

PTX3 receptor recognizing PTX3.

[0076] Specifically, in an embodiment, the monoclonal antibody or
antigen-binding fragment thereof can specifically bind to C-terminal amino acid
sequence of human PTX3. The range of the C-terminal amino acid sequence
of human PTX3 has no limitation, and the C-terminal amino acid sequence of
human PTX3 can be a undenatured amino acid sequence from one of SEQ ID
NOs:1 to 17, for example, preferably a undenatured amino acid sequence of

SEQ ID NOs:1 to 11, more preferably a undenatured amino acid sequence of
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SEQ ID NOs:1 to 5 and SEQ ID NO:11, and much more preferably a
undenatured amino acid sequence of SEQ ID NOs:2 to 4 and SEQ ID NO:11.
In the aforementioned embodiment, the undenatured amino acid sequences of
SEQ ID NOs:1 to 11 correspond to the 200" to 236™ amono acid residues of the
C-terminal amino acid sequence of human PTX3. In another embodiment, the
undenatured amino acid sequence of SEQ ID NOs:1 to 5 and SEQ ID NO:11
correspond to the 200" to 220™ amono acid residues of the C-terminal amino
acid sequence of human PTX3. In a still another embodiment, the undenatured
amino acid sequence of SEQ ID NOs: 2 to 4 and SEQ ID NO:11 correspond to
the 203" to 217" amono acid residues of the C-terminal amino acid sequence of

human PTX3.

[0077] In an embodiment, the aforementioned monoclonal antibody or
antigen-binding fragment thereof comprises a heavy chain variable (VH) domain
sequence and a light chain variable (VL) domain sequence, in which
complementarity-determining region (CDR) 1 sequence of the VH domain
sequence has an amino acid sequences listed as SEQ ID NO: 1. CDR2
sequence of the VH domain sequence has an amino acid sequences as
RIDPANX X, TKYDPX3FQG, in which X4 represents Gly (G) or Asp (D), X;
represents Asp (D) or Asn (N), X3 represents Lys (K) or Met (M), and the
examples of the CDR2 sequence of the VH domain sequence can be listed as
SEQ ID NOs:19 or 20. CDR 3 sequence of the VH domain sequence has an
amino acid sequences listed as SEQ ID NO: 21. CDR 1 sequence of the VL
domain sequence has an amino acid sequences listed as SEQ ID NO: 22.
CDR 2 sequence of the VL domain sequence has an amino acid sequences

listed as SEQ ID NO: 23. CDR3 sequence of the VL domain sequence has
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an amino acid sequences as HQX4QRSPLT, in which X4 represents Phe (F) or
Tyr (Y), and the examples of the CDR3 sequence of the VL domain sequence

can be listed as SEQ ID NOs:24 or 25.

[0078] In other embodiments, the aforementioned VH domain sequence of
the monoclonal antibody or antigen-binding fragment thereof can have an amino
acid sequence encoded by nucleic acid sequence listed as SEQ ID NO:26, SEQ
ID NO:27, SEQ ID NO:28 and/or SEQ ID NO:29, and the VL domain sequence
of the monoclonal antibody or antigen-binding fragment thereof can have an
amino acid sequence encoded by nucleic acid sequence listed as SEQ ID

NO:30, SEQ ID NO:31, SEQ ID NO:32 and/or SEQ ID NO:33.

[0079] In certain other embodiments, the aforementioned monoclonal antibody
or antigen-binding fragment thereof comprises a VH domain sequence with an
amino acid sequence listed as SEQ ID NOs:34 or 35, and a VL domain

sequence with an amino acid sequence listed as SEQ ID NOs:36 or 37.

[0080] In other embodiments, the aforementioned monoclonal antibody or
antigen-binding fragment thereof comprises a VH domain sequence with an
amino acid sequence encoded by a nucleic acid sequence listed as SEQ ID
NOs:38 or 39, and a VL domain sequence with an amino acid sequence

encoded by a nucleic acid sequence listed as SEQ ID NOs:40 or 41.

[0081] In other embodiments, the aforementioned monoclonal antibody or
antigen-binding fragment thereof also encompasses alternative protein
structures such as stapled peptides, antibody-like binding peptidomimetics,
antibodylike binding scaffold proteins, monobodies, and other known

non-antibody scaffold proteins. In other embodiments, the aforementioned
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monoclonal antibody or antigen-binding fragment thereof optionally comprises
alternative protein structure, for example, stapled peptides, antibody-like binding
peptidomimetics, antibody-like binding scaffold proteins, monobodies and other

known non-antibody scaffold proteins.

[0082] In some embodiments, there is no limitation to the kinds of the
monoclonal antibody or antigen-binding fragment thereof, for example, a
chimeric antibody or antigen-binding fragment thereof. In other examples, the
monoclonal antibody or antigen-binding fragment thereof can be murine
antibody, human-murine antibody, humanized antibody or antibody-binding

fragment thereof, for example.

[0083] In some embodiment, there is no limitation to the structure of the
monoclonal antibody or antigen-binding fragment thereof. In consideration of
the premise of the structural stability of complementarity-determining region
(CDR), the monoclonal antibody or antigen-binding fragment thereof can be an
antibody structure in intact or simplified form, for example, a single-chain
variable fragment (scFv), a dimer of scFv (scFv),, a trimer of scFv (scFv)s, a
variable fragment; Fv), an antigen-binding fragment (Fab fragment), a Fab'
fragment, a F(ab'), fragment, a nanobody (also known as a single domain
antibody, sdAb), a heavy-chain antibody or any combination thereof, so as to
simplify the process of recombinant antibody. The aforementioned monoclonal
antibody or antigen-binding fragment thereof can be produced by conventional
methods such as hybridoma cells or recombinant gene expression rather than

being recited repeatedly.
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[0084] In some embodiments, the aforementioned monoclonal antibody or
antigen-binding fragment thereof can be optionally modified by means of
conjugation or coupling, glycosylation, tag attachment or any combination
thereof. For exmaple, the aforementioned monoclonal antibody or
antigen-binding fragment thereof can be further formed into antibody-drug
conjugate (ADC) or antigen-binding fragment thereof. In other examples, the
aforementioned monoclonal antibody or antigen-binding fragment thereof can be
bound to specific signal peptide for entering specific sites, for exmaple, crossing

the blood-brain barrier (BBB).

[0085] In some embodiments, the aforementioned monoclonal antibody or
antigen-binding fragment thereof can be a bispecific monoclonal antibody

(BsAb), a trifunctional monoclonal antibody or antigen-binding fragment thereof.

[0086] In an embodiment, the aforementioned monoclonal antibody or
antigen-binding fragment thereof can be of any isotype, including 1gG, IgM, IgA,
IgD or IgE. In an example, the aforementioned monoclonal antibody or
antigen-binding fragment thereof can be of IgG isotype including IgG1, 1gG2,
IgG3 and IgG4 subtypes. In an example, the aforementioned monoclonal
antibody or antigen-binding fragment thereof can be an IgG1 subtype such as
IgG1k. In some examples, the aforementioned monoclonal antibody or
antigen-binding fragment thereof can be an inert antibody or antagonistic
antibody. In some examples, the aforementioned monoclonal antibody or
antigen-binding fragment thereof can specifically inhibit or alleviate the activities
of one or more kinds of PTX3 proteins. In some other examples, the

aforementioned monoclonal antibody or antigen-binding fragment thereof can
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specifically inhibit or alleviate the interaction of PTX3 receptor with one or more
kinds of PTX3 proteins, PTX3-mediated signal transduction or any combination

thereof.

[0087] In practice, the aforementioned monoclonal antibody or
antigen-binding fragment thereof can specifically bind to a undenatured amino
acid sequence of SEQ ID NOs:1 to 11, so that it can be applied to a set and a
method for detecting PTX3 with higher analytical sensitivity of PTX3 in a
biological specimen. The biological specimen can be any form without
limitation, including but being not limited to cells, tissues, blood, urine, lymph
fluid, tissue fluid, body fluid, etc. The aforementioned set for detecting PTX3
can utilize conventional detection devices/equipments, for example, flow
cytometry, enzyme-linked immunosorbent assay (ELISA) detection reagents and
kits, biochips, etc; or conventional detection methods, for example, direct ELISA,
indirect ELISA, sandwich ELISA, competitive ELISA), immunohistochemistry
(IHC) and Western bloting analysis, etc. In an example, and analytical
sensitivity (or called as lower limit of detection, LLOD) of the aforementioned
monoclonal antibody or antigen-binding fragment thereof may be no less than

0.0016 pM.

[0088] The aforementioned monoclonal antibody or antigen-binding fragment
thereof can be active Ingredient in a medicament. In an embodiment, the
medicament can optionally include a medically acceptable carrier. The
“‘medically acceptable carrier” hereinafter is defined itself as a nonactive
ingredient, for example, a carrier, a diluent, an adjuvant and/or a vehicle for

delivering the active ingredient to an individual; or an additive for being added
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into the aforementioned composition to improve its properties of treatment or
storage; or an excipient or any substance for allowing or assiting the dose of the
composition adapted for the formation and easy administration of the
medicament. The aforementioned medically acceptable carrier should not be
harmful to the pharmacological activity of the active ingredient and have no

toxicity while delivering an enough on-treatment dose of the active ingredient.

[0089] The suitable medically acceptable carrier can be the one commonly
known in the prior art and produced by a person skilled in the art to produce a
medical composition, and the examples of the carrier can include but be not
limited to a buffering agent, a diluent, a disintegrant, a binder, an adhesive, a
wetting agent, a polymer, a lubricant, a slip agent, a substance for shielding or
eliminating disagreeable taste or odors, a dye, a fragrance and a substance for
improving the appearance of the composition. Examples of the medically
acceptable carrier can include but be not limited to citrate buffering agent,
phosphate buffering agent, acetate buffering agent, bicarbonate buffering agent,
stearic acid, magnesium stearate, talc, gelatin, Arabic gum, sodium alginate,
pectin, dextrin, mannitol, sorbitol, lactose, sucrose, starch, cellulose derived
material (for example, alkanoic acid ester of cellulose, alkyl ester of cellulose),
low-melting-point wax, cocoa butter, amino acids, urea, alcohols, ascorbic acid,
phospholipids, protein (for example, serum albumin), ethylenediaminetetraacetic
acid (EDTA), dimethyl sulfoxide (DMSO), sodium chloride or other salts,
liposomes, glycerol or powdered glycerol, polymer (for example,
polyvinylpyrrolidone, polyvinyl alcohol and polyethylene glycol) and other

medically acceptable substances.
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[0090] The “inhibition or alleviation of the “disease or symptom” related to PTX3
receptor recognizing PTX3 can include carcinoma, glioblastoma multiforme
(GBM), adenoma and fibrosis. @ The aforementioned carcinoma can be
exemplified as lung cancer, breast cancer and nasopharyngeal cancer. The
adenocarcinoma can include colorectal cancer. An organ influenced by the
disease or the symptom of the fibrosis can include but not be limited to lung, liver
(for example, acute hepatic fibrosis, chronic hepatic fibrosis), kidney, skin and

the like.

[0091] In practice, a medicament can be added with an effective dose of the
aforementioned monoclonal antibody or antigen-binding fragment thereof for
administering to a targent cell or a subject, so as to inhibit or alleviate a disease
or a symptom related to PTX3 receptor recognizing PTX3. In a case of mice,
the aofremented “effective dose” refers to the monoclonal antibody or
antigen-binding fragment thereof in 2 mg to 10 mg per kg body weight once per
a week. In another example, the effecetive dose of the monoclonal antibody or
antigen-binding fragment thereof can be preferably 5 mg to 10 mg per kg body
weight, and more preferably 6 mg to 9 mg per kg body weight. As to the
application to other subjects, the aforementioned effective dose can be
converted to suitable dose depending on bioequivalence. It should be clarified
that, if the effective dose of the monoclonal antibody or antigen-binding fragment
thereof was less than 2 mg/kg body weight, such dose could not effectively
diminish, inhibit or alleviate the PTX3 receptor recognizing PTX3 in a desired

period.
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[0092] As for a tumor, the monoclonal antibody or antigen-binding fragment
thereof can inhibit or alleviate activities of tumor cells, such as proliferation,

cancer stemness, migration, invasion, metastasis, or drug resistance.

[0093] The “fibrosis” discussed herein is defined as the formation of excess
fibrous connective tissue in an organ or tissue in a reparative or reactive process.
This can be a reactive, benign, or pathological state. Physiologically, fibrosis
can be used to describe the pathological state of excess deposition of fibrous
tissue, as well as the process of connective tissue deposition in healing, for
example, a scar formed in response to injury, a fibroma arisen from a single cell
line, or a pathological state of excess deposition of fibrous tissue. As for the
organ influenced by the disease or symptom of fibrosis, the monoclonal antibody
or antigen-binding fragment thereof can inhibit or alleviate the disease or
symptom related to fibrosis, for example, acute hepatic fibrosis, chronic hepatic
fibrosis and the like, for acting as broad-spectrum drugs to treat various

diseases.

[0094] The aforementioned medicament can be administered via
subcutaneous injection, intramuscular injection, intravenous injection,
intraperitoneal injection, orthotopic injection, oral administration or nasal
inhalation, for inhibiting activities of endogenous PTX3, as well as inhibiting or
alleviating activities of tumor cells. More specifically, in vitro cell
experimentations provide evidences that, activities of tumor cells can be
inhibited or alleviated after administration of the monoclonal antibody or
antigen-binding fragment thereof of the present invention, or the medicament

comprising thereof for a given period, for example, 4 weeks to 11 weeks.
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[0095] Thereinafter, it will be understood that particular configurations,
aspects, examples, clauses and embodiments described hereinafter are shown
by way of illustration and not as limitations of the invention. The principal
features of this invention can be employed in various embodiments without
departing from the scope of the invention. Thus, one skilled in the art can easily
ascertain the essential characteristics of the present invention and, without
departing from the spirit and scope thereof, can make various changes and

modifications of the invention to adapt it to various usages and conditions.

EXAMPLE 1. Preparation of PTX3 Monoclonal Antibodies

[0096] In this EXAMPLE, the PTX3 monoclonal antibody (mAb) recognizing
C-terminal amino acid sequence of PTX3 recombinant protein was prepared by

conventional hybridoma-based technology or recombinant antibody expression.

[0097] In brief, an immunogen of PTX3 recombinant protein listed as a
undenatured amino acid sequence of SEQ ID NO:13 was intraperitoneally (i.p.)
injected into the abdominal cavity of Balb/C mice in a dose of 50 ug per mouse.
After 2 weeks of the primary immunization, each mouse was boosted four times
in two-week intervals using a dose of 50 ug of the same immunogen for each
injection. Next, the activating splenocytes were fused with myeloma cells to

generate hybridoma cell lines.

[0098] A hybridoma cell line having higher affinity to the recombinant protein
listed as the undenatured amino acid sequence of SEQ ID NO:13 was screened

from the aforementioned hybridoma cell lines. The screened hybridoma cell
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line could specifically recognize the undenatured amino acid sequences of SEQ

ID NO:1 to SEQ ID NO:13.

[0099] The PTX3 mAb was purified from the culture medium of the screened
hybridoma cell line via commercially available column. The amino acid
sequences and their corresponding nucleic acid sequences of
complementarity-determining regions (CDRs) of the heavy chain variable (VH)
domain and the light chain variable (VL) domain of the PTX3 mAb were analyzed
by Leadgene Biomedical, Inc. Taiwan. The VH domain had the amino acid
sequences listed as SEQ ID NO:18, SEQ ID NO:19 and/or SEQ ID NO:21. The
VL domain had the amino acid sequences listed as SEQ ID NO:22, SEQ ID
NO:23 and/or SEQ ID NO:24. The amino acid sequence of the VH domain was
the one listed as SEQ ID NO:34 or encoded by a nucleic acid sequence listed as
SEQ ID NO:38. The amino acid sequence of the VL domain was the one listed
as SEQ ID NO:36 or encoded by a nucleic acid sequence listed as SEQ ID

NO:40.

[0100] In addition, the aforementioned PTX3 mAb was analyzed by commercially

available mAb isotyping kit and confirmed that its isotype was IgG1k.

EXAMPLE 2. Assessment of Affinity of PTX3 mAb

[0101] In this EXAMPLE, the affinity of PTX3 mAb of EXAMPLE 1 recognizing
PTX3 recombinant protein was evaluated by conventional enzyme-linked

immunosorbent assay (ELISA) kit.

[0102] Firstly, 5 wpg/mL of PTX3 recombinant protein (representing a

undenatured amino acid sequence listed as SEQ ID NO:14) or bovine serum
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albumin (BSA, as a control) was coated onto each well of a 96-well cell culture
plate (Product No. 9018, Corning Costar), and reacted at 4°C overnight. Next,
the blocking solution [containing 3% non-fat milk in phosphate-buffered saline
(PBS)] was added into wells, and blocked for 1 hour under room temperature (i.e.
4°C to 40°C). After removing the blocking solution, each well was rinsed with
PBS, and then reacted with a primary antibody for 1 hour under room
temperature (i.e. 4°C to 40°C), in which the primary antibody was PTX3 mAb of
EXAMPLE 1 serially diluted in a concentration range of 2.44x10™ ug/mL to 1.00
pg/mL.  And then, each well was washed by PBS for removing unconjugated
PTX3 mAb, and reacted with secondary antibody under room temperature (i.e.
4°C to 40°C), in which the secondary antibody was anti-mouse IgG conjugated
to horse peroxidase (HRP) (anti-mouse IgG-HRP). Afterward,
tetramethylbenzidine (TMB) was added into each well for reaction over a time
period, and then 0.1 M of sulfuric acid (H,SO4) solution for 10 minutes to stop the
reaction. Subsequently, the absorbance at 450 nm of each well was measured
by commercially available ELISA reader, and the results were shown in FIG. 1.
Each value was obtained in triplicate. The reaction time of the secondary
antibody could be carried out according to the manual of the manufacturer,
which was well known by a person of ordinay skill in this art and unnecessary to

recite in detail.

[0103] Reference was made to FIG. 1, which illustrated an affinity curve diagram
of PTX3 mAb of Example 1 binding to PTX3 recombinant protein according to an
embodiment of the present invention, in which a curve labeled by the symbol “e”
denoted an affinity curve of PTX3 mAb to PTX3 recombinant protein, and a

curve labeled by the symbol “@” denoted an affinity curve of PTX3 mAb to BSA.
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[0104] As shown in FIG. 1, the PTX3 mAb of Example 1 exhibited a good affinity
to PTX3 recombinant protein at a significantly low concention of six 4-fold serial
dilutions (i.e. 4°-fold serial dilution, and the final concentration of the antibody

was equivalent to 0.244 ng/mL or 0.0016 pM).

[0105] In addition, the aforementioned ELISA kit also proved that the PTX3 mAb
of Example 1 had high affinity to the PTX3 recombinant protein. Firstly, 10 ug/mL
of PTX3 recombinant protein (representing a undenatured amino acid sequence
listed as SEQ ID NO:14, dissolved in pH 7.2 PBS) was coated onto each well of
a 96-well cell culture plate (Product No. 9018, Corning Costar), and reacted at
4°C overnight. Next, the blocking solution (containing 3% BSA in PBS) was
added into wells, and blocked for 1 hour under room temperature (i.e. 4°C to
40°C). After removing the blocking solution, each well was rinsed with PBS,
and then reacted with a primary antibody for 1 hour under room temperature (i.e.
4°C to 40°C), in which the primary antibody was PTX3 mAb of EXAMPLE 1
serially diluted in a concentration range of 0.01 ng/mL to 1000 ng/mL. And then,
each well was rinsed several times with PBST (i.e. PBS with Tween 20) for
removing unconjugated PTX3 mAb, and reacted with secondary antibody under
room temperature (i.e. 4°C to 40°C), in which the secondary antibody was
anti-mouse IgG-HRP. Afterward, TMB was added into each well for reaction
over a time period, and then added with 0.1 M of H,SO4 solution for 10 minutes
to stop the reaction. Subsequently, the absorbance at 450 nm of each well was
measured by commercially available ELISA reader, and the results were shown
in FIG. 2. Each value was obtained in quadruplicate. The reaction time of the

secondary antibody could be carried out according to the manual of the
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manufacturer, which was well known by a person of ordinay skill in this art and

unnecessary to recite in detail.

[0106] Reference was made to FIG. 2, which illustrated an affinity curve diagram
of PTX3 mAb to PTX3 recombinant protein according to another embodiment of
the present invention. As shown in FIG. 2, the PTX3 mAb of Example 1
exhibited a higher affinity to PTX3 recombinant protein (i.e. antigen) with a

dissociation constant (KD) of 85 pM, for being applied to PTX3 detection kit.

[0107] In addition, in other experiments, the PTX3 mAb could specifically bind to
the 200" to 359™ amino acid residues (such as the undenatured amino acid
sequence of SEQ ID NO:13; the result not shown) or the 200™ to 236" amino
acid residues (such as the undenatured amino acid sequence of SEQ ID NO:12;

the result shown in FIG. 3) of PTX3 recombinant protein.

EXAMPLE 3. Assessment of Binding Region of PTX3 and PTX3 Monoclonal

Antibody

1. Analysis of Epitope Mapping Region of PTX3 Recognized by PTX3

Monoclonal Antibody of EXAMPLE 1

[0108] In this EXAMPLE, the epitope mapping region of PTX3 recognized by

PTX3 mAb was evaluated by conventional ELISA kit.

[0109] In this EXAMPLE, the same method as EXAMPLE 1 was used to map a
narrower region of PTX3 binding to PTX3 mAb, except that 200 pg/mL of PTX3
recombinant protein (representing a undenatured amino acid sequence listed as

SEQ ID NOs:12, 16 or 17, dissolved in 0.1 M sodium bicarbonate solution, pH 8)
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or BSA (as a control) was coated onto each well of a 96-well cell culture plate,
and reacted at 4°C overnight. Next, the blocking solution (containing 1% BSA
in PBS) was added into wells, and blocked for 1 hour under room temperature
(i.e. 4°C to 40°C). After removing the blocking solution, each well was rinsed
with PBS, and then reacted with PTX3 mAb of EXAMPLE 1 (a concentration of
125 ng/mL) for 2 hours under room temperature (i.e. 4°C to 40°C). And then,
each well was rinsed several times with PBS for removing unconjugated PTX3
mADb, and reacted with secondary antibody (anti-mouse IgG-HRP at a dilution of
1:5000) under room temperature (i.e. 4°C to 40°C) for 1 hour. Afterward, TMB
was added into each well for reaction over a time period, and then added with
0.1 M of H,SOy4 solution for 10 minutes to stop the reaction. Subsequently, the
absorbance at 450 nm of each well was measured by commercially available
ELISA reader, and the results were shown in FIG. 3. Each value was obtained

in triplicate.

[0110] Reference was made to FIG. 3, which illustrated an epitope mapping
diagram of PTX3 mAb binding to various fragments of PTX3 recombinant protein
according to an embodiment of the present invention, in which RI37 referred to a
fragment of PTX3 recombinant protein listed as SEQ ID NO:12, KT44 referred to
a fragment of PTX3 recombinant protein listed as SEQ ID NO:16, Gl40 referred
to a fragment of PTX3 recombinant protein listed as SEQ ID NO:17, and
asterisks (***) indicated a statistically significant difference compared to the

control group (i.e. BSA group) (p<0.001).

[0111] The result of FIG. 3 was shown that the PTX3 mAb of Example 1 binding

to the fragment of PTX3 recombinant protein listed as SEQ ID NO:12 exhibited a
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higher affinity to other fragments of PTX3 recombinant protein, and it had a

statistical significance.

[0112] Reference was made to FIG. 4, which illustrated an epitope mapping
diagram of PTX3 mAb binding to various fragments of PTX3 recombinant protein
according to an embodiment of the present invention, in which the horizontal
axis showed the groups using various fragments of PTX3 recombinant protein

listed as SEQ ID NOs:1 to 10.

[0113] The result of FIG. 4 was shown that the PTX3 mAb of Example 1 binding
to the fragment of PTX3 recombinant protein listed as SEQ ID NOs:1 to 5 or
SEQ ID NOs:2 to 4 exhibited a relatively higher affinity to other fragments of
PTX3 recombinant protein, in which PTX3 recombinant proteins listed as SEQ
ID NOs:2 to 4 corresponded to the 203" to 217" amino acid residues of PTX3
recombinant protein, or to the amino acid sequence listed as SEQ ID NO:11,
indicating that the epitope mapping region of PTX3 recognized by PTX3 mAb
was located in a region including the amino acid sequence of SEQ ID NOs:2 to 4

or SEQ ID NO:11.

2. Differences of Epitope Mapping Regions of PTX3 between PTX3
Monoclonal Antibody of EXAMPLE 1 and Commercial PTX3 Monoclonal

Antibody

[0114] In this EXAMPLE, the same method as EXAMPLE 3 was used to evaluate
epitope mapping regions of PTX3 between PTX3 mAb of EXAMPLE 1 and
commercial PTX3 mAb (ab90806, abcam plc., U.K.), and the results were shown

in FIG. 5. Each value was obtained in triplicate.
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[0115] Reference was made to FIG. 5, which illustrated an epitope mapping
diagram of PTX3 mAb binding to various fragments of PTX3 recombinant protein
according to an embodiment of the present invention compared to commercial
PTX3 mAb, in which PTX3/FL referred to a full-length fragment of PTX3
recombinant protein listed as SEQ ID NO:15, RI37 referred to a fragment of
PTX3 recombinant protein listed as SEQ ID NO:12, KT44 referred to a fragment
of PTX3 recombinant protein listed as SEQ ID NO:16, GI40 referred to a
fragment of PTX3 recombinant protein listed as SEQ ID NO:17, and asterisks
(***) indicated a statistically significant difference compared to the control group

(i.e. BSA group) (p<0.001)

[0116] The result of FIG. 5 was shown that both of the PTX3 mAb of Example 1
and the commercial PTX3 mAb (ab90806) binding to PTX3/FL (SEQ ID NO:15)
exhibited a comparably high affinity; however, the PTX3 mAb of Example 1
binding to the fragment RI37 of PTX3 recombinant protein (SEQ ID NO:12)
exhibited a relatively higher affinity to the commercial PTX3 mAb (ab90806). It
had a statistical significance on the epitope mapping regions of PTX3 between

the PTX3 mAb of Example 1 and the commercial PTX3 mAb (ab90806).

EXAMPLE 4. In vitro Evaluation of PTX3 Binding to Its Receptor Affected

by PTX3 Monoclonal Antibody

[0117] PTX3 mAb could competitively bind to PTX3 receptor binding region or its
surrounding region of PTX3, so as to specifically inhibit or alleviate the

opportunity of PTX3 binding to PTX3 receptor. In this EXAMPLE, CD44 served
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as an example of the PTX3 receptor, and a competitive binding assay was used

to evaluate the effect of inhibition of PTX3 binding to PTX3 receptor.

[0118] This EXAMPLE demonstrated that the PTX3 mAb of EXAMPLE 1 could
neutralize PTX3 and prevent PTX3 from binding to the PTX3 receptor binding

region or its surrounding region of PTX3 receptor (such as CD44).

[0119] More particularly, in this EXAMPLE, the competitive binding assay was
the same as EXAMPLE 1 except that 10 ug/mL of PTX3 receptor [for example,
N-terminal recombinant protein of CD44 (N-terminal the first to 220™ amino acid
residues of CD44, dissolved in PBS, pH 7.2; Sino Biological Inc., Beijing, China)]
was coated onto each well of a 96-well cell culture plate, and reacted at 4°C
overnight. Next, the blocking solution (containing 3% non-fat milk in PBS) was
added into wells, and blocked for 1 hour under room temperature (i.e. 4°C to

40°C).

[0120] During performing the competitive binding assay, the HRP-conjugated
PTX3 (such as the undenatured amino acid sequence of SEQ ID NO:14,
HRP-PTX3 in a concentration of 5 ug/mL) prereacted with various
concentrations (1 ug/mL or 2 ug/mL) of PTX3 mAb of EXAMPLE 1 for 1 hour

under room temperature (i.e. 4°C to 40°C), thereby forming a pre-reactant.

[0121] After removing the blocking solution, each well was rinsed with PBS, and
then reacted with the aforementioned pre-reactant for 2 hours under room
temperature (i.e. 4°C to 40°C). And then, each well was rinsed with PBS for
removing the unconjugated pre-reactant, and TMB was added into each well for
reaction over a time period, and then added with 0.1 M of H,SO4 solution for 10

minutes to stop the reaction. Subsequently, the absorbance at 450 nm of each
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well was measured by commercially available ELISA reader, and the results

were shown in FIG. 6. Each value was obtained in quadruplicate.

[0122] Reference was made to FIG. 6, which illustrated a competitive inhibition
diagram of the binding of PTX3 recombinant protein and PTX3 receptor hindered
by PTX3 mAb of EXAMPLE 1 according to an embodiment of the present
invention, in which the vertical axis referred to a competitive inhibition rate (%),

and the symbol “+” or “-” below the horizontal axis referred to addition of specific
ingredient or not during the binding reaction. The first bar from the left side of
the FIG. 6 referred to the control group (only PTX3 recombinant protein without

PTX3 mAb), and three asterisks (***) indicated a statistically significant

difference compared to the control group (p<0.001).

[0123] The result of FIG. 6 was shown that, based on the data of the first bar
from the left side of the FIG. 6 (the control group) as 0% of competitive inhibition
rate, the competitive inhibition rate (%) that was resulted from the PTX3 mAb of
Example 1 pre-reacted with the PTX3 recombinant protein and reacted with
CD44 receptor could exhibit a dose-dependent relation to a concentration of the
PTX3 mAb, other fragments of PTX3 recombinant protein, and it had a statistical
significance, indicating that the PTX3 mAb of EXAMPLE 1 could neutralize PTX3
and prevent PTX3 from binding to the binding region or its surrounding region of

CD44.

EXAMPLE 5. Assessment of Activities of Cancer cells influenced by PTX3

Monoclonal Antibody
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[0124] Breast cancer, lung cancer, nasopharyngeal cancer and glioblastoma
multiforme (GBM) belonged to malignant tumors, and these cancer cells had
activities of migration, invasion, cancer stemness and the like. In this Example,
the influence of the PTX3 mAb of EXAMPLE 1 on the activities of the cancer
cells was evaluated in a human breast cancer cell line [MDA-MB231, Deposit
Accession Number: BCRC 60425 deposited in Bioresource Collection and
Research Center (BCRC), Taiwan of the Food Industry Research and
Development Institute, P.O. Box 246, Hsinchu, Taiwan 300, Republic of China,
or Deposit Accession Number: ATCC HTB-26; abbreviated hereinafter as
MB231], a human lung cancer cell line A549 (Deposit Accession Number: BCRC
60074 deposited in BCRC; or ATCC CCL-185), a human nasopharyngeal

cancer (NPC) cell line HONE1 (Int. J. Cancer. 1990 Jan 15;45(1):83-9 ; Proc.

Natl. Acad. Sci. USA, Vol. 86, pp. 9524-9528, December 1989), human
glioblastoma multiforme (GBM) cell line U87MG (ATCC HTB-14 or BCRC 60360)

and so on.

1. Evaluation of Influence of PTX3 mAb on Migration of Cancer Cells

[0125] In the migration test, a cell density 1 x 10° cells/well of the aforementioned
cancer cells were seeded into each upper insert (with 8 ym pores in the bottom)
of 24-well Boyden chamber for 3 hours of cultivation. And then, the medium in
each upper insert was replaced by serum-free medium, and the medium in each
lower well was added with serum-free medium containing 0.2 ug/mL of PTX3

recombinant protein (such as the undenatured amino acid sequence listed as
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SEQ ID NO:14), as well as 0.4 pg/mL of PTX3 mAb or the control antibody

(IgG1k).

[0126] The cells inside each upper insert were wiped with cotton swabs and
removed after 16 hours of cultivation. Remaining cells that had migrated to the
bottom of the insert membrane were stained by 4’,6-diamidino-2-phenylindole
(DAPI; Invitrogen) and calculated in cell numbers under fluorescence
microscopy with 200-fold magnification. The results were shown in FIGS. 7A,

8A, 9A and 10A.

[0127] Reference was made to FIGS. 7A, 8A, 9A and 10A, which illustrated
respectively bar diagrams of migrated cell numbers of the breast cancer cell line
MB231 (FIG. 7A), the lung cancer cell line A549 (FIG. 8A), the NPC cell line
HONE1 (FIG. 9A) and the GBM cell line U87MG (FIG. 10A) inhibited by PTX3
mAb of EXAMPLE 1 according to an embodiment of the present invention. All
data of these examples were obtained from ftriplicates at each time point and
each sample as mean plus or minus the averaged standard deviation. All data
were analyzed in one way ANOVA. In this example, two asterisks (**) indicated
the data having a statistically significant difference (p<0.01), and three asterisks

(***) indicated the data having a statistically significant difference (p<0.001).

[0128] The results of FIGS. 7A, 8A, 9A and 10A were shown that, compared to
the data of the control antibody IgG1k, the PTX3 mAb of Example 1 could
significantly inhibit the migrated cell numbers of the breast cancer cell line
MB231, the lung cancer cell line A549, the NPC cell line HONE1 and the GBM

cell line U87MG, and their differences had statistical significances.
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2. Evaluation of Influence of PTX3 mAb on Invasion of Cancer Cells

[0129] In the invasion test, the bottom (with 8 um pores) of the upper insert was
pre-coated with the basement membrane matrix (product name: matrigel,
purchased from BD Bioscience), and a cell density 1 x 10° cells/well of the
aforementioned cancer cells were seeded into each upper insert of 24-well
Boyden chamber for 3 hours of cultivation. And then, the medium in each
upper insert was replaced by serum-free medium, and the medium in each lower
well was added with serum-free medium containing 0.2 pg/mL of PTX3
recombinant protein (such as the undenatured amino acid sequence listed as
SEQ ID NO:14), as well as 0.4 pg/mL of PTX3 mAb or the control antibody

(IgG1k).

[0130] The cells inside each upper insert were wiped with cotton swabs and
removed after 16 hours of cultivation. Remaining cells that had migrated to the
bottom of the insert membrane were stained by DAPI (Invitrogen) and calculated
in cell numbers under fluorescence microscopy with 200-fold magnification.

The results were shown in FIGS. 7B, 8B, 9B and 10B.

[0131] Reference was made to FIGS. 7B, 8B, 9B and 10B, which illustrated
respectively bar diagrams of invasive cell numbers of the breast cancer cell line
MB231 (FIG. 7B), the lung cancer cell line A549 (FIG. 8B), the NPC cell line
HONE1 (FIG. 9B) and the GBM cell line U87MG (FIG. 10B) inhibited by PTX3
mAb of EXAMPLE 1 according to an embodiment of the present invention. In
this example, two asterisks (**) indicated the data having a statistically significant
difference (p<0.01), and three asterisks (***) indicated the data having a

statistically significant difference (p<0.001).
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[0132] The results of FIGS. 7B, 8B, 9B and 10B were shown that, compared to
the data of the control antibody IgG1k, the PTX3 mAb of Example 1 could
significantly inhibit the invasive cell numbers of the breast cancer cell line MB231,
the lung cancer cell line A549, the NPC cell line HONE1 and the GBM cell line

U87MG, and their differences had statistical significances.

3. Evaluation of Influence of PTX3 mAb on Cancer Stemness of Cancer

Cells

[0133] The aforementioned cancer cells had cancer stemness, and they could

form spheres co-cultured with the PTX3 recombinant protein.

[0134] In the cell sphere test, the aforementioned cancer cells were cultured in
RPMI-1640 cell medium [(supplemented with 10% Fetal Bovine Serum (FBS),
50-100 pg/mL of streptomycin and 50-100 U/mL of penicillin] added with 0.2
pg/mL of PTX3 recombinant protein (such as the undenatured amino acid
sequence listed as SEQ ID NO:14), as well as 0.4 ug/mL of PTX3 mAb or the
control antibody (IgG1k). Those cells were incubated at 37 °C in humidified 5 %
CO,, the conditions of which were well known by one skilled in the art rather than

being recited in detail herein.

[0135] Next, the cell density 5 x 10° cells/well of the aforementioned cacer cells
were inoculated into multi-well plates with ultra-low attachment surface (Corning
Inc.), cultured in serum-free medium DMEM/F12 (Gibco) [containing B27
(Invitrogen), 20 ng/mL of epidermal growth factor (EGF; Abcam) and 10 ng/mL

of basic Fibroblast Growth Factor (bFGF; Peprotech)]. After 2 weeks of
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cultivation, the cell sphere numbers were observed by optical microscopy. The

results were shown in FIGS. 7C, 8C, 9C and 10C.

[0136] Reference was made to FIGS. 7C, 8C, 9C and 10C, which illustrated
respectively bar diagrams of cell sphere numbers of the breast cancer cell line
MB231 (FIG. 7C), the lung cancer cell line A549 (FIG. 8C), the NPC cell line
HONE1 (FIG. 9C) and the GBM cell line U87MG (FIG. 10C) inhibited by PTX3
mAb of EXAMPLE 1 according to an embodiment of the present invention. In
this example, two asterisks (**) indicated the data having a statistically significant
difference (p<0.01), and three asterisks (***) indicated the data having a

statistically significant difference (p<0.001).

[0137] The results of FIGS. 7C, 8C, 9C and 10C were shown that, compared to
the data of the control antibody IgG1k, the PTX3 mAb of Example 1 could
significantly inhibit the cell sphere numbers of the breast cancer cell line MB231,
the lung cancer cell line A549, the NPC cell line HONE1 and the GBM cell line

U87MG, and their differences had statistical significances.

4. Evaluation of Influence of PTX3 mAb of EXAMPLE 1 on Cancer Activities

of Cancer Cells

[0138] In this EXAMPLE, the same method as EXAMPLE 2 was used to evaluate
the effect of activities of cancer cells inhibited by the PTX3 mAb of EXAMPLE 1
or commercial PTX3 mAb (ab90806, abcam plc., U.K.), and the results were

shown in FIGS. 11A to 14C.

[0139] Reference was made to FIGS. 11A, 12A and 13A, which illustrated

respectively bar diagrams of migrated cell numbers of the breast cancer cell line
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MB231 (FIG. 11A), the lung cancer cell line A549 (FIG. 12A) and the NPC cell
line HONE1 (FIG. 13A) inhibited by PTX3 mAb of EXAMPLE 1 or the
commercial PTX3 mAb according to an embodiment of the present invention.
In this example, one asterisk (*) indicated the data having a statistically
significant difference (p<0.05), two asterisks (**) indicated the data having a
statistically significant difference (p<0.01), and three asterisks (***) indicated the

data having a statistically significant difference (p<0.001).

[0140] The results of FIGS. 11A, 12A and 13A were shown that, compared to the
data of the control antibody IgG1k, the PTX3 mAb of Example 1 and the
commercial PTX3 mAb (ab90806) could significantly inhibit the migrated cell
numbers of the breast cancer cell line MB231, the lung cancer cell line A549 and
the NPC cell line HONE1; however, the PTX3 mAb of Example 1 could more
significantly inhibit cancer cell migration than the commercial PTX3 mAb

(ab90806), and their differences had statistical significances.

[0141] Reference was made to FIGS. 11B, 12B and 13B, which illustrated
respectively bar diagrams of invasive cell numbers of the breast cancer cell line
MB231 (FIG. 11B), the lung cancer cell line A549 (FIG. 12B) and the NPC cell
line HONE1 (FIG. 13B) inhibited by PTX3 mAb of EXAMPLE 1 or the
commercial PTX3 mAb according to an embodiment of the present invention.
In this example, one asterisk (*) indicated the data having a statistically
significant difference (p<0.05), two asterisks (**) indicated the data having a
statistically significant difference (p<0.01), and three asterisks (***) indicated the

data having a statistically significant difference (p<0.001).
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[0142] The results of FIGS. 11B, 12B and 13B were shown that, compared to the
data of the control antibody IgG1k, the PTX3 mAb of Example 1 and the
commercial PTX3 mAb (ab90806) could significantly inhibit the invasive cell
numbers of the breast cancer cell line MB231, the lung cancer cell line A549 and
the NPC cell line HONE1; however, the PTX3 mAb of Example 1 could more
significantly inhibit cancer cell invasion than the commercial PTX3 mAb

(ab90806), and their differences had statistical significances.

[0143] Reference was made to FIGS. 14A, 14B and 14C, which illustrated
respectively bar diagrams of cell sphere numbers of the breast cancer cell line
MB231 (FIG. 14A), the lung cancer cell line A549 (FIG. 14B) and the NPC cell
line HONE1 (FIG. 14C) inhibited by PTX3 mAb of EXAMPLE 1 or the
commercial PTX3 mAb according to an embodiment of the present invention.
In this example, two asterisks (**) indicated the data having a statistically
significant difference (p<0.01), and three asterisks (***) indicated the data having

a statistically significant difference (p<0.001).

[0144] The results of FIGS. 14A, 14B and 14C were shown that, compared to the
data of the control antibody IgG1k, the PTX3 mAb of Example 1 and the
commercial PTX3 mAb (ab90806) could significantly inhibit the cell sphere
numbers of the breast cancer cell line MB231, the lung cancer cell line A549 and
the NPC cell line HONE1; however, the PTX3 mAb of Example 1 could more
significantly inhibit or alleviate cell sphere numbers than the commercial PTX3

mAb (ab90806), and their differences had statistical significances.
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EXAMPLE 6. Evaluation of In Vivo Growth and Metastasis of Tumors

Affected by PTX3 Monoclonal Antibody

1. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 Affecting
Inhibition of In Vivo Growth and Metastasis of Orthotopically xenografted

Breast Cancers

[0145] In this Example, human cancer cell line was orthotopically inoculated into
the mammary fat pad of immunodeficient mice. After the formation of tumors,
PTX3 mAb of EXAMPLE 1 was injected into these mice, thereby evaluating the

treating effect of tumors inhibited or alleviated by PTX3 mAb of EXAMPLE 1.

[0146] Firstly, MB231-Luc2 cells [MB231 cells were human breast cancer cells
without expression of estrogen receptor (ER) a and ERpB; and Luc2 gene
expressed luciferase] were orthotopically inoculated into the mammary fat pad of
NOD-SCID mice (purchased from BioLASCO Taiwan Co., Ltd.). Once tumors
reached an average volume of 80 mm?®, PTX3 antibody (8 mg/kg body weight) of
EXAMPLE 1 or control antibody (IgG1K, 8 mg/kg body weight) was
intraperitoneally injected to the experimental mice once a week. The result was
shown in FIGS. 15A to 15B. FIG. 15B was an in vivo imaging photographs on
the 11" week after inoculating the breast cancer cells MB231-Luc2 cells, in
which the in vivo imaging picture was obtained by commercially in vivo
bioluminescent imaging system [for example, non-invasive 3D in vivo imaging
system (IVIS system), PerkinElmer] for observing the size of tumors, and the
radiance regions referred to the tumors formed from MB231-Luc2 cells in mice.
Later, all mice were sacrified, the tumor sizes in mice were measured and

calculated by the formula (1):
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V= (wxl?) x 0.52 (1)

In the formula (1), “I” was the length and “w” was the width of the tumor.

[0147] Reference was made to FIGS. 15A and 15B, which illustrated respectively
the results of tumor size (FIG. 15A) and tumor metastasis (FIG. 15B) of
orthotopically xenografted breast cancer cells MDA-MB231 of mice inhibited by
PTX3 mAb of the control antibody according to an embodiment of the present
invention. All data of FIG. 15A were obtained from hexaplicates at each time
point and each sample as mean plus or minus the averaged standard deviation.
In this example, one asterisk (*) indicated the data having a statistically

significant difference (p<0.05).

[0148] The results of FIGS. 15A and 15B were shown that, compared to the data
of the control antibody IgG1k, the PTX3 mAb of Example 1 could significantly
inhibit the tumor size and tumor metastasis of the breast cancer cell line MB231

orthotopical xenograft, and the differences had statistical significances.

2. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 Affecting
Inhibition of In Vivo Growth and Metastasis of Orthotopically Allografted

Breast Cancers

[0149] In this Example, mouse cancer cell line was orthotopically inoculated into
the mammary fat pad of immunocompetent mice. After the formation of tumors
and establishment of tri-negative breast cancer (TNBC) model, PTX3 mAb of
EXAMPLE 1 was adminstered into these mice, thereby evaluating the treating

effect of tumors inhibited or alleviated by PTX3 mAb of EXAMPLE 1.
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[0150] Firstly, 1x10° breast cancer cells 4T1 (ATCC®CRL-2539™), which were
mouse breast cancer cell line transfected with plasmid containing Luc2 gene and
expressing ERB but not ERa, were orthotopically inoculated as orthotopical
allograft into the mammary fat pad of wild-type BALB/c female mice (six to eight
weeks old, purchased from BioLASCO Taiwan Co., Ltd.). Once tumors
reached an average volume of 50 mm?, PTX3 antibody (10 mg/kg body weight)
of EXAMPLE 1 or control antibody (IgG1K, 10 mg/kg body weight) was
administered to the mice once a week. The tumor sizes and metastasis in mice
were observed by in vivo bioluminescent imaging system. And then, all mice
were sacrified, the tumor sizes in mice were measured and calculated by the

above formula (1).

[0151] Reference was made to FIGS. 16A and 16B, which illustrated respectively
the results of tumor size (FIG. 16A) and tumor metastasis (FIG. 16B) of
orthotopically allografted breast cancer cells 4T1 of mice inhibited by PTX3 mAb
of the control antibody according to an embodiment of the present invention.
FIG. 16B was the in vivo imaging picture at the fifth week after inoculation of
breast cancer cell 4T1, in which the radiance regions referred to the tumors
formed from the breast cancer cells 4T1 in mice. All data of FIG. 16A were
obtained from hexaplicates at each time point and each sample as mean plus or
minus the averaged standard deviation. In this example, two asterisks (**)
indicated the data having a statistically significant difference (p<0.01) compared

to the control antibody (IgG1Kk).

[0152] The results of FIGS. 16A and 16B were shown that, compared to the data

of the control antibody IgG1k, the PTX3 mAb of Example 1 could significantly
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inhibit the tumor size and tumor metastasis of the breast cancer cell line 4T1

orthotopical allograft, and the differences had statistical significances.

3. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 and
Anti-Cancer Drug Affecting Inhibition of In Vivo Growth and Metastasis of

Orthotopically Allografted Breast Cancers (l)

[0153] In this EXAMPLE, the same method as the 2" part of EXAMPLE 6 was
used in the evaluation except that mouse cancer cell line 4T1 was orthotopically
inoculated into the mammary fat pad of BALB/c female mice (six to eight weeks
old, purchased from BioLASCO Taiwan Co., Ltd.) in this EXAMPLE. Once
tumors reached an average volume of 50 mm?, mice were i.p. injected with
PTX3 antibody (2.5, 5.0 or 10 mg/kg body weight, JustWin Biotech Co., Ltd.) of
EXAMPLE 1 or control antibody (IgG1K, 10 mg/kg body weight, Product No.
10101, Leadgene Biomedical, Inc., Taiwan), or in combination with Taxol
(Paclitaxel, 30.0 mg/kg body weight), once a week for six weeks. All mice were
sacrificed at the sixth week, the size and metastasis of tumors were observed by

the in vivo bioluminescent imaging system.

[0154] After six weeks, the size of tumors was observed by the in vivo
bioluminescent imaging system [for example, non-invasive 3D in vivo imaging
system (IVIS system), PerkinElmer], the result was shown in FIG. 17A, and the
radiance regions referred to the tumors formed from 4T1 cells in mice. The
system could measure the tumor sizes and metastasis in mice, the tumor
volume was calculated by the formula (I), and the result was shown in FIGS. 17B

and 17C.
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[0155] Reference was made to FIGS. 17A to 17C, which illustrated respectively
in vivo imaging picture of tumor volume and metastasis (FIG. 17A) and line
graphs (FIGS. 17B and 17C) of changes in tumor volume of orthotopically
allografted breast cancer cells 4T1 of mice inhibited by PTX3 mAb (FIG. 17B) or
in combination with Taxol (FIG. 17C) according to an embodiment of the present
invention. All data of FIGS. 17B and 17C were obtained from hexaplicates at
each time point and each sample as mean plus or minus the averaged standard
deviation. In this example, two asterisks (**) indicated the data having a
statistically significant difference (p<0.01) compared to the control antibody

(IgG1k).

[0156] The results of FIGS. 17A to 17C were shown that, compared to the data
of the control antibody IgG1k, the PTX3 mAb of Example 1 or Taxol could inhibit
or alleviate the tumor volume and metastasis of the breast cancer cell line 4T1
orthotopical allograft, as shown in FIGS. 17A and 17B. However, combined
administration of the PTX3 mAb of Example 1 and Taxol could significantly
inhibit or alleviate the tumor volume and metastasis of the breast cancer cell line
4T1 orthotopical allograft, indicating that the synergic effect of the combined
administration was much more than the individual administration, as shown in

FIGS. 17A and 17C, and the differences had statistical significances.

4. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 and
Anti-Cancer Drug in Combinatin with Anti-Cancer Drug Affecting Inhibition

of In Vivo Growth of Orthotopically Allografted Breast Cancers (ll)
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[0157] In this EXAMPLE, the experimental scheme of FIG. 18A and the same
method as the 3™ part of EXAMPLE 6 were used in the evaluation, and the

results were shown in FIGS. 18B to 18D.

[0158] Reference was made to FIGS. 18B to 18D, which illustrated respectively
in vivo imaging picture of tumor volume and metastasis (FIG. 18B), a line graph
(FIG. 18C) of changes in tumor volume and survival rate of mice (FIG. 18D) of
orthotopically allografted breast cancer cells 4T1 of mice inhibited by PTX3 mAb
or in combination with Taxol according to another embodiment of the present
invention. All data of FIGS. 18C to 18D were obtained from hexaplicates at
each time point and each sample as mean plus or minus the averaged standard
deviation. In this example, one asterisk (*) indicated the data having a
statistically significant difference (p<0.05), and two asterisks (**) indicated the
data having a statistically significant difference (p<0.01) compared to the control

antibody (IgG1k).

[0159] The results of FIGS. 18B to 18D were shown that, compared to the data
of the control antibody IgG1k, the PTX3 mAb of Example 1 or Taxol could inhibit
or alleviate the tumor volume and metastasis of the breast cancer cell line 4T1
orthotopical allograft, as shown in FIGS. 18B and 18C. However, combined
administration of the PTX3 mAb of Example 1 and Taxol could significantly
inhibit or alleviate the tumor volume and metastasis of the breast cancer cell line
4T1 orthotopical allograft, and the mice could have an increased survival rate of
80% or more, indicating that the synergic effect of the combined administration
was much more than the individual administration, as shown in FIG. 18D, and

the differences had statistical significances.
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5. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 and
Anti-Cancer Drug Affecting Inhibition of In Vivo Growth of Orthotopically

Allografted Colorectal Cancers

[0160] In this EXAMPLE, the experimental scheme of FIG. 19A and the same
method as the 3" part of EXAMPLE 6 was used in the evaluation except that
mouse colon adenocarcinorma cell line MC38 was subcutaneously (s.c.)
injected into C57BL/6J male mice (six to eight weeks old, purchased from
BioLASCO Taiwan Co., Ltd.) in this EXAMPLE. Seven days after the injection
of the MC38 cells, mice were i.p. injected with PTX3 antibody (10 mg/kg body
weight, JustWin Biotech Co., Ltd.) of EXAMPLE 1 or control antibody (IgG1K, 10
mg/kg body weight, Product No. 10101, Leadgene Biomedical, Inc., Taiwan),
once a week in triplicates. The tumor size of all mice was observed weekly by
the in vivo bioluminescent imaging system. All mice were sacrificed on the 23th
day, the tumor size was measured, and the tumor volume was calculated by the

formula (1).

[0161] Reference was made to FIG. 19B, which illustrated a line graph of tumor
volume in the mice allografted colon adenocarcinorma cell line MC38 inhibited
by PTX3 mAb or the control antibody according to an embodiment of the present
invention. All data of FIG. 19B were obtained from quadruplicates at each time
point and each sample as mean plus or minus the averaged standard deviation.
In this example, one asterisk (*) indicated the data having a statistically
significant difference (p<0.05), and three asterisks (***) indicated a statistically

significant difference compared to the control group (p<0.001).
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[0162] The result of FIG. 19B was shown that, compared to the data of the
control antibody IgG1k, the PTX3 mAb of Example 1 could inhibit or alleviate the
tumor volume of the colon adenocarcinorma cell line MC38 orthotopical allograft,

and the differences had statistical significances.

6. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 and
Anti-Cancer Drug Affecting Inhibition of In Vivo Growth of Xenografted

Glioblastoma Multiforme

[0163] In this EXAMPLE, the same method as the 3" part of EXAMPLE 6 was
used in the evaluation except that human glioblastoma multiforme (GBM) cell
line U87MG was subcutaneously (s.c.) injected into NOD-SCID male mice (six to
eight weeks old, purchased from BioLASCO Taiwan Co., Ltd.) in this EXAMPLE.
Twenty days after the injection of the U87MG cells, mice were i.p. injected with
PTX3 antibody (10 mg/kg body weight, JustWin Biotech Co., Ltd.) of EXAMPLE
1 or control antibody (IgG1K, 10 mg/kg body weight, Product No. 10101,
Leadgene Biomedical, Inc., Taiwan), once a week for four weeks. After twenty
days, the tumor size was measured, and the tumor volume was calculated by the

formula (1).

[0164] Reference was made to FIGS. 20A and 20B, which illustrated line graphs
of tumor volume (FIG. 20A) and the survival rate (FIG. 20B) of mice xenografted
human GBM cell line U87MG inhibited by PTX3 mAb or the control antibody
according to an embodiment of the present invention. All data of FIG. 20A were
obtained from ftriplicates or quadruplicates at each time point and each sample

as mean plus or minus the averaged standard deviation. In this example,
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“p=0.0008" indicated the data having a statistically significant difference

compared to the control group.

[0165] The result of FIGS. 20A and 20B was shown that, compared to the data of
the control antibody IgG1k, the PTX3 mAb of Example 1 could inhibit or alleviate
the tumor volume of the human GBM cell line U87MG xenograft (FIG. 20A) and
the survival rate of mice was increased up to 75% (FIG. 20B). Those

differences had statistical significances.

EXAMPLE 7. Evaluation of PTX3 Monoclonal Antibody od EXAMPLE 1

Affecting Alleviation or Reversion of Fibrosis In Vivo

1. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 Affecting

Reversion of Liver Necrosis of Acute Hepatic Fibrosis

[0166] In this EXAMPLE, the experimental scheme of FIG. 21A was used in the
evaluation, which was designed according to the Guideline of Laboratory Animal
Center of E-Da Hospital, I-Shou University, Taiwan. Firstly, 1 mL/kg body
weight of carbon tetrachloride (CCls mixed with olive oil in a volume ratio of 1:1)
was intramuscularly injected to C57BL/6J male mice (eight weeks old,
purchased from BioLASCO Taiwan Co., Ltd., Taiwan). Carbon tetrachloride
induced acute hepatic fibrosis and resulted in apoptosis and necrosis of
hepatocytes within twelve hours. Next, mice were i.p. injected with PTX3
antibody (10 mg/kg body weight, JustWin Biotech Co., Ltd.) of EXAMPLE 1 or
control antibody (IgG1K, 10 mg/kg body weight, Product No. 10101, Leadgene
Biomedical, Inc., Taiwan) at the fourth and twenty-eighth hours after injection of
carbon tetrachloride. All mice were sacrificed at the second day after the

administration of antibodies, the liver histological sections, the percentage of
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necrosis area per section and the ratio of liver weight to body weight were

observed, as shown in FIGS. 21B to 21D.

[0167] Reference was made to FIGS. 21B to 21D, which illustrated respectively
the images of hematoxylin-eosin (H&E) -stained histological sections of left liver
lobe (FIG. 21B, with 20x magnification, for observation of hepatocyte apoptosis),
the bar diagrams of the percentage of necrosis area per section (FIG. 21C) and
the ratio of liver weight to body weight (FIG. 21D) in acute liver fibrosis of the
mice with the PTX3 mAb of Example 1 according to an embodiment of the
present invention. In FIG. 21C, the percentage of necrosis area in the total
scanning area was measured by the automatic thresholding function of the
commercially available image analysis soft Imaged (W.S. Rasband, NIH,

Bethesda, Maryland, USA).

[0168] The result of FIGS. 21B to 21D was shown that, compared to the data of
the control antibody IgG1k, the PTX3 mAb of Example 1 could alleviate
apoptosis (FIG. 21B) and necrosis (FIG. 21C) of carbon tetrachloride-induced
acute hepatic fibrosis, as well as alleviate the level of increased liver weight (FIG.
21D) of mice caused by acute hepatic fibrosis. Those differences had

statistical significances.

2. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 Affecting

Reversion of Liver Necrosis of Chronic Hepatic Fibrosis

[0169] In this EXAMPLE, the experimental scheme of FIG. 22A was used in the
evaluation, the same method as the 1% part of EXAMPLE 7 was designed in the
evaluation except that 1 mL/kg body weight of carbon tetrachloride (CCls; mixed

with olive oil in a volume ratio of 1:1) was intramuscularly injected to C57BL/6J
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male mice (eight weeks old, purchased from BioLASCO Taiwan Co., Ltd.,
Taiwan), twice a week for eight weeks. Next, mice were i.p. injected with PTX3
antibody (10 mg/kg body weight, JustWin Biotech Co., Ltd.) of EXAMPLE 1 or
control antibody (IgG1K, 10 mg/kg body weight, Product No. 10101, Leadgene
Biomedical, Inc., Taiwan) at the third and eighth hours after injection of carbon
tetrachloride, once a week. All mice were sacrificed at the end of the eighth
week after the administration of antibodies, the liver histological sections, the
percentage of necrosis area per section and the ratio of liver weight to body

weight were observed, as shown in FIGS. 22B to 22D.

[0170] Reference was made to FIGS. 22B to 22D, which illustrated respectively
the images of Picro-Sirius Red-stained histological sections of left liver lobe (FIG.
22B, with 20x magnification, for observation of hepatocyte fibrosis), the bar
diagrams of the percentage of liver fibrosis area per section (FIG. 22C) and the
ratio of liver weight to body weight (FIG. 22D) in chronic liver fibrosis of the mice
treated with the PTX3 mAb of Example 1 according to an embodiment of the
present invention. In FIG. 22C, the percentage of liver necrotic area in the total
scanning area was measured by the automatic thresholding function of the
commercially available image analysis soft Imaged (W.S. Rasband, NIH,

Bethesda, Maryland, USA).

[0171] The result of FIGS. 22B to 22D was shown that, compared to the data of
the control antibody 1gG1k, the PTX3 mAb of Example 1 could alleviate chronic
liver fibrosis (FIG. 22B) and the percentage of fibrosis area (FIG. 22C) of carbon

tetrachloride-induced chronic hepatic fibrosis, as well as alleviate the level of
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increased liver weight (FIG. 22D) of mice caused by chronic hepatic fibrosis.

Those differences had statistical significances.

4. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 Affecting

Fibrosis-Related Protein Expression of Kidney Fibroblasts

[0172] In this EXAMPLE, rat kidney fibroblast cell line NRK49F (Deposit
Accession Number: BCRC 60084 or ATCC® CRL-1570™) was used in following
experiments for evaluation of PTX3 monoclonal antibody of EXAMPLE 1

affecting kidney fibrosis.

[0173] Firstly, kidney fibroblast cell line NRK49F was cultured in Dulbecco's
Modified Eagle Medium (DMEM) (12800-082, Gibco) (supplemented with 10%

FBS, 100ug/mL of streptomycin and 100U/mL of penicillin).

[0174] NRK49F cells were treated with 0.4 ug/mL of the control antibody (IgG1Kk,
Product No. 10101, Leadgene Biomedical, Inc., Taiwan) or 0.4 pg/mL of PTX3
mAb (JustWin Biotech Co., Ltd.), followed by treatment of 200 ng/mL of PTX3
recombinant protein for 6 hours. And then, NRK49F cells were lysed in
modified radioimmunoprecipitation assay (RIPA) buffer, which included 50 mM
Tris-HCI (pH 7.4), 150 mM NaCl, 1 mM EDTA, 1% NP-40, 0.25% of sodium
deoxycholate, 1 mM of dithiothreitol (DTT), 1 mM of phenylmethylsulfonyl
fluoride (PMSF), aprotinin (1 mg/ml) and leupeptin (1 mg/ml). Next, Western
blotting was used for detecting the expressions of a-tubulin (Product Number:
T6199, Sigma) and fibronectin (Product Number: 15613-1-AP, ProteinTech) with
specific antibodies, the expression of the a-tubulin served as a loading control

group, and the result was shown in FIG. 23A.
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[0175] In addition, NRK49F cells were seeded into 24-well cell culture plate and
treated with 0.4 pg/mL of the control antibody IgG1k (Product No. 10101,
Leadgene Biomedical, Inc., Taiwan), 0.4 ug/mL of PTX3 mAb (JustWin Biotech
Co., Ltd.) or 200 ng/mL of PTX3 recombinant protein for 24 hours. Next,
NRK49F cells were fixed in methanol at -20°C overnight. On the next day,
NRK49F cells were stained by Picro-Sirius Red Solution (Product Number:
ab246832, Abcam) under room temperature for 20 minutes, and rinsed twice by
acetic acid. Nodule numbers of cells were counted according to images under
optical microscope with 200x magnification. Later, the cells were lysed in 0.1N
NaOH, and the absorbance of each well at 490 nm was detected by
commercially available ELISA reader, and the results were shown in FIGS. 23B

and 23C.

[0176] Reference was made to FIGS. 23A to 23C, which illustrated respectively
western blotting images of fibrosis-related protein expression (FIG. 23A), images
(FIG. 23B) and a bar diagram (FIG. 23C) of stained cells in nodules of kidney
fibroblasts treated with PTX3 mAb according to an embodiment of the present
invention, and three asterisks (***) indicated the data having a statistically

significant difference (p<0.001) compared to the control antibody (IgG1k).

[0177] The results of FIGS. 23A to 23C were shown that, compared to the data
of the control antibody (IgG1k), the PTX3 mAb of Example 1 could reduce the
expressions of fibrosis-related proteins of kidney fibroblasts (FIG. 23A) and the
nodule numbers of cells (FIGS. 23B and 23C), as well as the differences had

statistical significances.
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5. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 Affecting
Alleviation of Kidney Fibrosis in Unilateral Ureteral Obstruction (UUO)

Animal Model

[0178] In this EXAMPLE, the experimental schemes of FIGS. 24A and 24C were
used in the evaluation. Firstly, C57BL/6J male mice (six to eight weeks old,
purchased from BioLASCO Taiwan Co., Ltd., Taiwan) were provided. Next,
mice were subjected to unilateral ureteral obstruction (UUQO) via left flank incision.
The left kidney was removed and the left exposed ureter was ligated with silk
suture (4-O Silk). Later, the incision was closed by a surgical stapler.
Afterward, at the zero and seventh days after UUO surgery (pre-treatment as
shown in FIGS. 24A and 24B) or at the seventh day after UUO surgery
(post-treatment as shown in FIGS. 24C and 24D), the mice were treated with the
control antibody (IgG1K, 10 mg/kg body weight, Product No. 10101, Leadgene
Biomedical, Inc., Taiwan) or PTX3 antibody (10 mg/kg body weight, JustWin
Biotech Co., Ltd.) of EXAMPLE 1. All mice were euthanized at the 14™ day after
UUO surgery. The half of the kidney was fixed in formalin and embedded in
paraffin. The histological sections were stained by hematoxylin-eosin (H&E) or
Picro-Sirius Red Solution (Product Number: ab246832, Abcam), covered with
cover slips and sealed. The histological sections were observed with 20x
magnification, and all images were shown in FIGS. 24B and 24C with a scale bar

in 100 pm.

[0179] Reference was made to FIGS. 24B and 24D, which illustrated
respectively histological staining images of kidney of UUO mice detected by

PTX3 mAb of EXAMPLE 1 according to an embodiment of the present invention.
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[0180] The results of FIGS. 24B and 24D were shown that, compared to the data
of the control antibody (IgG1k), the PTX3 mAb of Example 1 could indeed

reduce the kidney fibrosis of UUO animals.

6. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 Affecting
Fibrosis-Related Protein Expression and Migration of Lung Fibroblasts

Treated by PTX3

[0181] In this EXAMPLE, human lung fibroblast cell line HFL1 (Deposit
Accession Number: BCRC 60299 or ATCC® CRL-153™) was used in following
experiments for evaluation of PTX3 monoclonal antibody of EXAMPLE 1

affecting pulmonary fibrosis.

[0182] Firstly, HFL1 cells were cultured in Han’s F12K Medium (F12K) (Kaighn's
modification)(21127-022, Gibco) (supplemented with 10% FBS, 100ug/mL of

streptomycin and 100U/mL of penicillin).

[0183] HFL1 cells were treated with 0.4 ug/mL of the control antibody (IgG1k,
Product No. 10101, Leadgene Biomedical, Inc., Taiwan) or 0.4 pg/mL of PTX3
mAb (JustWin Biotech Co., Ltd.), followed by treatment of 200 ng/mL of PTX3
recombinant protein for 6 hours. And then, HFL1 cells were lysed in modified
RIPA buffer. Next, Western blotting was used for detecting the expressions of
a-tubulin  (Product Number: T6199, Sigma), fibronectin (Product Number:
15613-1-AP, ProteinTech), Collagen type | (Product Number: 14695-1-AP,
ProteinTech) and a-smooth muscle actin (a-SMA, Product Number: GTX
100904, GeneTex) with specific antibodies, the expression of the a-tubulin

served as a loading control group, and the result was shown in FIG. 25A.
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[0184] In addition, HFL1 cells were seeded into 24-well cell culture plate (each
well having a insert with 8 um pores in the bottom; Product Number: 353097, BD
Biosciences), and the medium in each lower well was added without or with 0.4
pg/mL of the control antibody IgG1k (Product No. 10101, Leadgene Biomedical,
Inc., Taiwan), 0.4 pg/mL of PTX3 mAb (JustWin Biotech Co., Ltd.) or 200 ng/mL
of PTX3 recombinant protein. After treatment for 16 hours, the cells inside
each upper insert were wiped with cotton swabs and removed after 16 hours of
cultivation. Remaining cells that adhered on the lower surface of the
polycarbonate membrane of the insert migrating out of the bottom of the insert
were stained by DAPI and calculated in cell numbers under fluorescence

microscopy with 200-fold magnification. The results were shown in FIG. 25B.

[0185] HFL1 cells were seeded into 24-well cell culture plate and treated without
or with 0.4 pg/mL of the control antibody IgG1k (Product No. 10101, Leadgene
Biomedical, Inc., Taiwan), 0.4 pg/mL of PTX3 mAb (JustWin Biotech Co., Ltd.) or
200 ng/mL of PTX3 recombinant protein for 24 hours. Next, HFL1 cells were
fixed in methanol at -20°C overnight. On the next day, HFL1 cells were stained
by Picro-Sirius Red Solution (Product Number: ab246832, Abcam) under room
temperature for 20 minutes, and rinsed twice by acetic acid. Nodule numbers
of cells were counted according to images under optical microscope with 200x
magnification. Later, the cells were lysed in 0.1N NaOH, and the absorbance of
each well at 490 nm was detected by commercially available ELISA reader, and

the results were shown in FIGS. 25C and 25D.

[0186] Reference was made to FIGS. 25A to 25D, which illustrated respectively

western blotting images (FIG. 25A), a bar diagram of migration cell numbers
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(FIG. 25B), images (FIG. 25C) and a bar diagram (FIG. 25D) of stained cells in
nodules of lung fibroblasts treated with PTX3 mAb according to an embodiment
of the present invention. Three asterisks (***) indicated the data having a
statistically significant difference (p<0.001) compared to the control antibody

(IgG1k).

[0187] The results of FIGS. 25A to 25D were shown that, compared to the data
of the control antibody (IgG1k), the PTX3 mAb of Example 1 could reduce the
expressions of fibrosis-related proteins of lung fibroblasts, as well as the cell

numbers of migration and the nodule numbers of cells.

7. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 Affecting

Pulmonary Fibrosis Induced by Bleomycin in IPF Mouse Model (1)

[0188] In this EXAMPLE, the experimental schemes of FIG. 26A was used in the
evaluation. Firstly, C57BL/6J male mice (six to eight weeks old, purchased
from BioLASCO Taiwan Co., Ltd., Taiwan) were provided. Next, mice were
intratracheally instilled (1.T.) with PBS or 2 mg/kg of bleomycin (BLM, Product
Number: ap302, Enzo) to induce fibrosis. The 14™ and 21% days after fibrosis
induction, the mice were i.p. injected with the control antibody (IgG1K, 10 mg/kg
body weight, Product No. 10101, Leadgene Biomedical, Inc., Taiwan) or PTX3
antibody (10 mg/kg body weight, JustWin Biotech Co., Ltd.). All mice were

euthanized at the 28" day after fibrosis induction.

[0189] The body weights of C57BL/6J mice were indivisually measured on the
seventh, 14", 21% or 28" days after intratracheal instillation with BLM, and then

these mice were i.p. injected with 10 mg/kg body weight of the control antibody
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IgG1K (the control group) or PTX3 antibody. All results were shown in FIG.

26B.

[0190] After euthanization, the lung tissue of mice were grossly examined on the
seventh, 14" 21% or 28" days after intratracheal instillation with PBS (i.e. the
healthy control group) or 2 mg/kg of BLM. The left lung lobes were
intratracheally instilled, fixed in paraformaldehyde, and embedded in paraffin.
The histological sections were stained by H&E, covered with cover slips and
sealed. The histological sections were observed with 20x magnification, and all

images were shown in FIG. 26C with a scale bar in 100 pm.

[0191] After euthanization, the BLM-induced pulmonary fibrosis tissues of mice
were grossly examined on the 28™ day treated with 10 mg/mL of the control
antibody (IgG1k) or PTX3 mAb. The left lung lobes were intratracheally instilled,
fixed in paraformaldehyde, and embedded in paraffin. The histological sections
were stained by H&E, covered with cover slips and sealed. The histological
sections were observed with 20x magnification, and all images were shown in

FIG. 26D with a scale bar in 100 pm.

[0192] Reference was made to FIGS. 26B to 26D, which illustrated respectively
a curve diagram of changes in body weight (FIG. 26B), gross examination of
lung and histological staining images (FIGS. 26C and 26D) of BLM-induced
pulmonary fibrosis of mice treated with PTX3 mAb of EXAMPLE 1 according to

an embodiment of the present invention.

[0193] The results of FIGS. 26B to 26D were shown that, compared to the data
of the control antibody (IgG1k), the PTX3 mAb of Example 1 could reverse the

levels in pulmonary fibrosis and body weight loss caused by pulmonary fibrosis.
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8. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 Affecting

Pulmonary Fibrosis Induced by Bleomycin in IPF Mouse Model ()

[0194] In this EXAMPLE, the experimental schemes of FIG. 27A was used in the
evaluation. Firstly, C57BL/6J male mice (six to eight weeks old, purchased
from BioLASCO Taiwan Co., Ltd., Taiwan) were provided. Next, mice were
intratracheally instilled (1.T.) with PBS or 2 mg/kg of bleomycin (BLM, Product
Number: ap302, Enzo) to induce fibrosis. The 21 day after fibrosis induction,
the mice were i.p. injected with the control antibody (IgG1K, 10 mg/kg body
weight, Product No. 10101, Leadgene Biomedical, Inc., Taiwan) or PTX3
antibody (10 mg/kg body weight, JustWin Biotech Co., Ltd.). All mice were

euthanized at the 28" day after fibrosis induction.

[0195] The body weights of C57BL/6J mice were indivisually measured on the
seventh, 14™, 215 or 28" days after intratracheal instillation with BLM, and then
these mice were i.p. injected with 10 mg/kg body weight of the control antibody
IgG1K (the control group) or PTX3 antibody on the 21 day. All results were

shown in FIG. 27B.

[0196] After euthanization, the lung tissue of mice were grossly examined on the
seventh, 14", 21% or 28" days after intratracheal instillation with PBS (i.e. the
healthy control group) or 2 mg/kg of BLM. The left lung lobes were
intratracheally instilled, fixed in paraformaldehyde, and embedded in paraffin.
The histological sections were stained by H&E, covered with cover slips and
sealed. The histological sections were observed with 20x magnification, and all

images were shown in FIG. 27C with a scale bar in 100 pm.
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[0200] After euthanization, the BLM-induced pulmonary fibrosis tissues of mice
were grossly examined on the 28™ day treated with 10 mg/mL of the control
antibody (IgG1k) or PTX3 mAb. The left lung lobes were intratracheally instilled,
fixed in paraformaldehyde, and embedded in paraffin. The histological sections
were stained by H&E, covered with cover slips and sealed. The histological
sections were observed with 20x magnification, and all images were shown in

FIG. 27D with a scale bar in 100 pm.

[0201] Reference was made to FIGS. 27B to 27D, which illustrated respectively
a curve diagram of changes in body weight (FIG. 27B), gross examination of
lung and histological staining images (FIGS. 27C and 27D) of BLM-induced
pulmonary fibrosis of mice treated with PTX3 mAb of EXAMPLE 1 according to

an embodiment of the present invention.

[0202] The results of FIGS. 27B to 27D were shown that, compared to the data
of the control antibody (IgG1k), the PTX3 mAb of Example 1 could reverse the

levels in pulmonary fibrosis and body weight loss caused by pulmonary fibrosis.

9. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 Affecting

Fibrosis-Related Protein Expression of Embryonic Fibroblasts NIH-3T3

[0203] In this EXAMPLE, mouse embryonic fibroblast cell line NIH-3T3 (Deposit
Accession Number: BCRC 60008 or ATCC® CRL-1653") was used in following
experiments for evaluation of PTX3 monoclonal antibody of EXAMPLE 1

affecting fibrosis.

[0204] Firstly, NIH-3T3 cells were cultured in DMEM (12800-082, Gibco)
(supplemented with 10% FBS, 100ug/mL of streptomycin and 100U/mL of

penicillin).
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[0205] NIH-3T3 cells were treated with 0.4 ug/mL of PTX3 mAb (JustWin Biotech
Co., Ltd.), followed by treatment of 200 ng/mL of PTX3 recombinant protein for 6
hours. And then, NIH-3T3 cells were lysed in modified RIPA buffer. Next,
Western blotting was used for detecting the expressions of a-tubulin (Product
Number: T6199, Sigma), fibronectin (Product Number: 15613-1-AP,
ProteinTech), Collagen type | (Product Number: 14695-1-AP, ProteinTech) and
a-SMA (Product Number: GTX 100904, GeneTex) with specific antibodies, the
expression of the a-tubulin served as a loading control group, and the result was

shown in FIG. 28A.

[0206] In addition, NIH-3T3 cells were seeded into 24-well cell culture plate, and
the medium in each lower well was added without or with 0.4 ug/mL of the
control antibody IgG1k (Product No. 10101, Leadgene Biomedical, Inc., Taiwan),
0.4 ug/mL of PTX3 mAb (JustWin Biotech Co., Ltd.) or 200 ng/mL of PTX3
recombinant protein for 24 hours of treatment. Afterward, the NIH-3T3 cells
were fixed in methanol at -20°C overnight. On the next day, NIH-3T3 cells were
stained by Picro-Sirius Red Solution (Product Number: ab246832, Abcam) under
room temperature for 20 minutes, and rinsed twice by acetic acid. Nodule
numbers of cells were counted according to images under optical microscope
with 200x magnification. Later, the cells were lysed in 0.1N NaOH, and the
absorbance of each well at 490 nm was detected by commercially available

ELISA reader, and the results were shown in FIGS. 28B and 28C.

[0207] Reference was made to FIGS. 28A to 28C, which illustrated respectively
western blotting images (FIG. 28A), images (FIG. 28B) and a bar diagram (FIG.

28C) of stained cells in nodules of embryonic fibroblasts treated with PTX3 mAb
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according to an embodiment of the present invention. Three asterisks (***)
indicated the data having a statistically significant difference (p<0.001)

compared to the control antibody (IgG1Kk).

[0208] The results of FIGS. 28A to 28C were shown that, compared to the data
of the control antibody (IgG1k), the PTX3 mAb of Example 1 could reduce the
expressions of fibrosis-related proteins and the nodule numbers of cells of

NIH-3T3 cells.

10. Evaluation of PTX3 Monoclonal Antibody of EXAMPLE 1 Affecting

Fibrosis-Related Protein Expression of F28 Hepatic Fibroblasts

[0209] In this EXAMPLE, human cancer associated fibroblast/F28 (CAF/F28
cells, or called as F28 hepatic fibroblast) was cultured in DMEM (12800-082,
Gibco) (supplemented with 10% FBS, 100ug/mL of streptomycin and 100U/mL

of penicillin).

[0210] CAF/F28 cells were exposed under 8 Gray (Gy) of radiation, followed by
treatment of 0.4 ug/mL of PTX3 mAb (JustWin Biotech Co., Ltd.) for 6 hours.
And then, CAF/F28 cells were lysed in modified RIPA buffer, which included 50
mM Tris-HCI (pH 7.4), 150 mM NaCl, 1 mM EDTA, 1% NP-40, 0.25% of sodium
deoxycholate, 1 mM of dithiothreitol (DTT), 1 mM of phenylmethylsulfonyl
fluoride (PMSF), aprotinin (1 mg/ml) and leupeptin (1 mg/ml). Next, Western
blotting was used for detecting the expressions of a-tubulin (Product Number:
T6199, Sigma), fibronectin (Product Number: 15613-1-AP, ProteinTech),
Collagen type | (Product Number: 14695-1-AP, ProteinTech) and a-SMA

(Product Number: GTX 100904, GeneTex) with specific antibodies, the
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expression of the a-tubulin served as a loading control group, and the result was

shown in FIG. 29A.

[0211] In addition, CAF/F28 cells were treated with 0.4 ug/mL of PTX3 mAb
(JustWin Biotech Co., Ltd.), followed by treatment with 200 ng/mL of PTX3
recombinant protein for 6 hours. And then, CAF/F28 cells were lysed in
modified RIPA buffer. Next, Western blotting was used for detecting the
expressions of a-tubulin (Product Number: T6199, Sigma), fibronectin (Product
Number: 15613-1-AP, ProteinTech), Collagen type | (Product Number:
14695-1-AP, ProteinTech) and a-SMA (Product Number: GTX 100904,
GeneTex) with specific antibodies, the expression of the a-tubulin served as a

loading control group, and the result was shown in FIG. 29B.

[0212] Reference was made to FIGS. 29A to 29B, which illustrated respectively
western blotting images using PTX3 mAb against fibrosis-related protein
expression of hepatic fibroblasts in various treatments according to an

embodiment of the present invention.

[0213] The results of FIGS. 29A to 29B were shown that, compared to the data
of the control antibody (IgG1k), the PTX3 mAb of Example 1 could alleviate
expressions of fibrosis-related proteins of hepatic fibroblasts caused by radiation

exposure or PTX3.

[0214] All experiments on mice were performed according to the Guide for Care
and Use of Laboratory Animals, National Cheng Kung University, Taiwan. The
animal use protocol listed as above had been reviewed and approved by the

Institutional Animal Care and Use Committee (IACUC).
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[0215] It should be supplemented that, the PTX3 mAb of EXAMPLE 1 has
excellent affinity and sensitivity to PTX3 recombinant protein, it can be applied in
a set and a method for detecting PTX3, for in vitro detection of PTX3 amount in a
biological specimen. The suitable biological specimens, methods, sets,
devices/equipments have been recited as aforementioned and unnecessary to
recite in detail. Moreover, the medicinal compositions and uses comprising the
PTX3 monoclonal antibody or the antigen-binding fragment thereof, in which the
PTX3 monoclonal antibody or the antigen-binding fragment thereof with higher
affinity and sensitivity serves as an effective ingredient, can specifically inhibit or
alleviate PTX3 receptor recognizing to PTX3, for specifically inhibiting or
alleviating the disease or the symptom related to PTX3 receptor recognizing
PTX3 protein, so that it can act as broad-spectrum drugs to treat various

diseases.

[0216] In summary, the PTX3 monoclonal antibody having specific sequences,
specific SNP sites, specific analysis models or specific evaluating methods are
exemplified for clarifying the medicinal composition including monoclonal
antibody or antigen-binding fragment and use of the same of the present
invention. However, as is understood by a person skilled in the art, other
analysis models or other evaluating methods can be also adopted in the
medicinal composition including monoclonal antibody or antigen-binding

fragment and use of the same of the present invention.

[0217] According to the embodiments of the present invention, the medicinal
composition including the monoclonal antibody or antigen-binding fragment

thereof advantageously includes the specific PTX3 monoclonal antibody or
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antigen-binding fragment thereof as the active ingredient, which can specifically
inhibit or alleviate PTX3 receptor recognizing to PTX3, for applications on the set
for in vitro detecting PTX3 and the method for in vitro diagnosing PTX3, as well
as the medicinal compositions and uses as a medicament in the treatment of the

disease or the symptom related to PTX3 receptor recognizing PTX3 protein.

[0218] Although the present invention has been described in considerable detail
with reference to certain embodiments thereof, other embodiments are possible.
Therefore, the spirit and scope of the appended claims should not be limited to

the description of the embodiments contained herein.
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WHAT IS CLAIMED IS:

1. A monoclonal antibody or antigen-binding fragment thereof,
characterized by the monoclonal antibody or the antigen-binding fragment
thereof specifically binds to a non-denatured amino acid sequence, and the
non-denatured amino acid sequence is selected from the group consisting of

amino acid sequences listed as SEQ ID NOs: 1 to 11.

2. The monoclonal antibody or antigen-binding fragment thereof of claim
1, wherein the non-denatured amino acid sequence is selected from the group

consisting of amino acid sequences listed as SEQ ID NOs: 1 to 5 and 11.

3. The monoclonal antibody or antigen-binding fragment thereof of claim

1, wherein the non-denatured amino acid sequence is selected from the group

consisting of amino acid sequences listed as SEQ ID NOs: 2 to 4 and 11.

4. The monoclonal antibody or antigen-binding fragment thereof of claim

1, wherein the non-denatured amino acid sequence is listed as SEQ ID NO: 2.

5. The monoclonal antibody or antigen-binding fragment thereof of claim

1, wherein the non-denatured amino acid sequence is listed as SEQ ID NO: 3.

6. The monoclonal antibody or antigen-binding fragment thereof of claim

1, wherein the non-denatured amino acid sequence is listed as SEQ ID NO: 4.
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7. The monoclonal antibody or antigen-binding fragment thereof of claim

1, wherein the non-denatured amino acid sequence is listed as SEQ ID NO: 11.

8. A monoclonal antibody or antigen-binding fragment thereof,
comprising:

a heavy chain variable (VH) domain comprising amino acid sequences
listed as SEQ ID NO: 18, 19, 20 and/or 21; and

a light chain variable (VL) domain comprising amino acid sequences

listed as SEQ ID NO: 22, 23, 24 and/or 25.

9. A monoclonal antibody or antigen-binding fragment thereof,
comprising:

a VH domain comprising amino acid sequences encoded by nucleic acid
sequences listed as SEQ ID NOs: 26, 27, 28 and/or 29; and

a VL domain comprising amino acid sequences encoded by nucleic acid

sequences listed as SEQ ID NOs: 30, 31, 32 and/or 33.

10. A monoclonal antibody or antigen-binding fragment thereof,
comprising:

a VH domain comprising an amino acid sequence listed as SEQ ID NOs:
34 or 35; and

a VL domain comprising an amino acid sequence listed as SEQ ID NOs:

36 or 37.
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11. A monoclonal antibody or antigen-binding fragment thereof,
comprising:

a VH domain comprising an amino acid sequence encoded by a nucleic
acid sequence listed as SEQ ID NOs: 38 or 39; and

a VL domain comprising an amino acid sequence encoded by a nucleic

acid sequence listed as SEQ ID NOs: 40 or 41.

12. The monoclonal antibody or antigen-binding fragment thereof of any
one of claims 1 to 11, wherein the monoclonal antibody or antigen-binding

fragment thereof is a chimeric antibody or antigen-binding fragment thereof.

13. The monoclonal antibody or antigen-binding fragment thereof of any
one of claims 1 to 11, wherein the monoclonal antibody or antigen-binding
fragment thereof is a murine antibody, a human-murine chimeric antibody, a

humanized antibody or antigen-binding fragment thereof.

14. The monoclonal antibody or antigen-binding fragment thereof of any
one of claims 1 to 11, wherein the antigen-binding fragment of the monoclonal
antibody is a single-chain variable fragment (scFv), a scFv dimer [(scFv),], a
scFv trimer [(scFv)3], a variable fragment (Fv), a Fab fragment, a Fab’ fragment,

a dimeric Fab’ fragment [F(ab'),], a nanobody or any combination thereof.

15. The monoclonal antibody or antigen-binding fragment thereof of any

one of claims 1 to 11, wherein the antigen-binding fragment of the monoclonal
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antibody is modified by conjugation, coupling, glycosylation, tag attachment or

any combination thereof .

16. The monoclonal antibody or antigen-binding fragment thereof of any
one of claims 1 to 11, wherein the monoclonal antibody or antigen-binding
fragment thereof is an antibody-drug conjugate (ADC) or antigen-binding

fragment thereof.

17. The monoclonal antibody or antigen-binding fragment thereof of any
one of claims 1 to 11, wherein the monoclonal antibody or antigen-binding
fragment thereof is a bifunctional monoclonal antibody (BsAb) or antigen-binding

fragment thereof.

18. The monoclonal antibody or antigen-binding fragment thereof of any
one of claims 1 to 11, wherein the monoclonal antibody or antigen-binding
fragment thereof is a trifunctional monoclonal antibody and/or antigen-binding

fragment thereof.

19. The monoclonal antibody or antigen-binding fragment thereof of any
one of claims 1 to 11, wherein the monoclonal antibody or antigen-binding
fragment thereof belongs to IgG class, IgM class, IgA class, IgD class or IgE

class.

20. The monoclonal antibody or antigen-binding fragment thereof of any

one of claims 1 to 11, wherein the monoclonal antibody or antigen-binding
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fragment thereof belongs to IgG type and has IgG1 isotype, 1gG2 isotype, IgG3

isotype or IgG4 isotype.

21. The monoclonal antibody or antigen-binding fragment thereof of any
one of claims 1 to 11, wherein the monoclonal antibody or antigen-binding

fragment thereof has IgG1 isotype.

22. The monoclonal antibody or antigen-binding fragment thereof of any
one of claims 1 to 11, wherein the monoclonal antibody or antigen-binding

fragment thereof belongs to an inert antibody.

23. The monoclonal antibody or antigen-binding fragment thereof of any
one of claims 1 to 11, wherein the monoclonal antibody or antigen-binding

fragment thereof belongs to an antagonist antibody.

24. The monoclonal antibody or antigen-binding fragment thereof of any
one of claims 1 to 11, wherein the monoclonal antibody or antigen-binding
fragment thereof specifically inhibits or alleviates pentraxin-related protein
(PTX3) receptor binding to a C-terminal specific sequence of one or more PTX3

proteins.

25. The monoclonal antibody or antigen-binding fragment thereof of any

one of claims 1 to 11, wherein the monoclonal antibody or fragment thereof

specifically inhibits or alleviates activities of one or more PTX3 proteins.
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26. The monoclonal antibody or antigen-binding fragment thereof of any
one of claims 1 to 11, wherein the monoclonal antibody or fragment thereof
specifically inhibits or alleviates an interaction of PTX3 receptor and one or more

PTX3 proteins, PTX3-mediated signal transduction or any combination thereof.

27. A set for detecting PTX3, comprising a monoclonal antibody or
antigen-binding fragment thereof of any one of claims 1 to 26, wherein the
monoclonal antibody or the antigen-binding fragment thereof specifically binds to
a non-denatured amino acid sequence, and the non-denatured amino acid
sequence is selected from the group consisting of amino acid sequences listed

as SEQ ID NOs: 1 to 11.

28. The set for detecting PTX3 of claim 27, wherein the monoclonal
antibody or the antigen-binding fragment thereof specifically binds to a
non-denatured amino acid sequence, and the non-denatured amino acid
sequence is selected from the group consisting of amino acid sequences listed

as SEQ ID NOs: 1 to 5 and 11.

29. The set for detecting PTX3 of claim 27, wherein the monoclonal
antibody or the antigen-binding fragment thereof specifically binds to a
non-denatured amino acid sequence, and the non-denatured amino acid
sequence is selected from the group consisting of amino acid sequences listed

as SEQ ID NOs: 2 to 4 and 11.
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30. The set for detecting PTX3 of claim 27, wherein the non-denatured

amino acid sequence is listed as SEQ ID NO: 2.

31. The set for detecting PTX3 of claim 27, wherein the non-denatured

amino acid sequence is listed as SEQ ID NO: 3.

32. The set for detecting PTX3 of claim 27, wherein the non-denatured

amino acid sequence is listed as SEQ ID NO: 4.

33. The set for detecting PTX3 of claim 27, wherein the non-denatured

amino acid sequence is listed as SEQ ID NO: 11.

34. A method for in vitro detecting PTX3 using a set for detecting PTX3
according to any one of claims 27 to 33, wherein an analytical sensitivity of a
monoclonal antibody or an antigen-binding fragment thereof in the set for

detecting PTX3 is no less than 0.0016 pM.

35. A medicinal composition, comprising an effective dose of a

monoclonal antibody or an antigen-binding fragment thereof of any one of claims

1 to 11 as an active ingredident and a pharmaceutically acceptable carrier.

36. The medicinal composition of claim 35, further comprising an active

pharmaceutical ingredient.
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37. The medicinal composition of claim 35, wherein the effective dose is 2

mg/kg body weight (mg/kg BW) to 10 mg/kg BW.

38. The medicinal composition of claim 35, wherein the effective dose is 5

mg/kg BW to 10 mg/kg BW.

39. The medicinal composition of claim 35, wherein the effective dose is 6

mg/kg BW to 9 mg/kg BW.

40. A monoclonal antibody or antigen-binding fragment thereof for use as
a medicament in specifically inhibiting or alleviating a disease or a symptom
related to PTX3 binding to PTX3 receptor, wherein the medicament is a
medicinal composition of any one of claims 34 to 38 and the monoclonal
antibody or antigen-binding fragment thereof is present in an effective dose ,

thereby inhibiting or alleviating binding of PTX3 to PTX3 receptor.

41. The monoclonal antibody or antigen-binding fragment thereof for use
of claim 40, wherein the disease or the symptom comprises carcinoma,

adenocarcinoma, glioblastoma multiforme (GBM) and fibrosis.

42. The monoclonal antibody or antigen-binding fragment thereof for use

of claim 41, wherein the carcinoma comprises lung cancer, breast cancer and

nasopharyngeal cancer.
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43. The monoclonal antibody or antigen-binding fragment thereof for use

of claim 41, wherein the adenocarcinoma comprises colorectal cancer.

44. The monoclonal antibody or antigen-binding fragment thereof for use
of claim 41, wherein an organ influenced by the disease or the symptom of the

fibrosis is selected from the group consisting of lung, liver, kidney and skin.

45. The monoclonal antibody or antigen-binding fragment thereof for use
of claim 40, wherein the medicament is administered via subcutaneous injection,
intramuscular injection, intravenous injection, intraperitoneal injection, orthotopic

injection, oral administration or nasal inhalation.

46. A method of inhibiting or alleviating an activity of a tumor cell in vitro,
comprising administering an effective dose of the medicinal composition of any
one of claims 35 to 39 to the tumor cell, thereby inhibiting or alleviating activities

of the tumor cell.

47. The method of claim 46, wherein a source of the tumor cell comprises

a glioblastoma multiforme (GBM), carcinoma and adenocarcinoma.

48. The method of claim 47, wherein the carcinoma comprises lung

cancer, breast cancer and nasopharyngeal cancer.

49. The method of claim 47, wherein the adenocarcinoma comprises

colorectal cancer.
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50. The method of claim 46, wherein the activity comprises proliferation,
cancer stemness, migration, invasiveness, metastasis, tumor volume or drug

resistance.

51. A method for inhibiting or alleviating a disease or a symptom related
to fibrosis in vitro, comprising administering an effective dose of the medicinal
composition of any one of claims 35 to 39 to an organ affected by the disease or
the symptom related to the fibrosis, thereby inhibiting or alleviating the disease

or the symptom of the organ.

52. The method of claim 51, wherein the organ is selected from the group

consisting of lung, liver, kidney and skin.
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