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ANTIBODIES TO MATRIX METALLOPROTEINASE 9

REFERENCE TO SEQUENCE LISTING SUBMITTED VIA EFS-WEB

[0001] The entire content of the following electronic submission of the sequence listing via
the USPTO EFS-WEB server, as authorized and set forth in MPEP §1730 IL.B.2(a)(C), is
incorporated herein by reference in its entirety for all purposes. The sequence listing is

identified on the electronically filed text file as follows:

File Name Date of Creation Size (bytes)
246102008540Seqlist February 29, 2012 65,102 bytes

FIELD
[0002] This disclosure is in the field of extracellular enzymes, extracellular matrix enzymes,

proteases and immunology.

BACKGROUND

[0003] Matrix metalloproteinases (MMPs) belong to a family of extracellular enzymes
involved in forming and remodeling the extracellular matrix. These enzymes contain a
conserved catalytic domain in which a zinc atom is coordinated by three histidine residues. Over
20 members of this family are known, organized into a number of groups including collagenases,
gelatinases, stromelysins, matrilysins, enamelysins and membrane MMPs.

[0004] MMP2 and MMP9 belong to the gelatinase group of matrix metalloproteinases.
Besides containing signal peptide, propeptide, catalytic, zinc-binding and heamopexin-like
domains common to most MMPs, the gelatinases also contain a plurality of fibronectin-like
domains and an O-glycosylated domain.

[0005] MMPs are associated with a number of diseases. However, available inhibitors of
MMPs have been unsuccessful, in part due to toxicity and lack of efficacy. Therefore, there is a
need for specific and effective MMP inhibitors.

SUMMARY

[0006] The present disclosure provides compositions and methods of use involving binding
proteins, e.g., antibodies and antigen-binding fragments thereof, that bind to matrix
metalloproteinase-9 (MMP9) protein (also known as gelatinase-B). The binding proteins
typically are antibodies or fragments (e.g., antigen-binding fragments) thereof and typically
contain an immunoglobulin (Ig) heavy chain (or functional fragment thereof) and an Ig light

chain (or functional fragment thereof). The heavy chain is typically an IgG, typically a human
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IgG, such as an IgG1 or Ig(G4, or other IgG such as an [g(G2, or modified version thereof. The
light chain typically is a kappa chain.

[0007] Among the MMP9 binding proteins, e.g., antibodies, are those that bind specifically
to MMP9 and not to other matrix metalloproteinases. Such MMP9 binding proteins find use in
applications in which it is necessary or desirable to obtain specific modulation (e.g., inhibition)
of MMP9, e.g., without directly affecting the activity of other matrix metalloproteinases. Thus,
in certain embodiments of the present disclosure an anti-MMP9 antibody or fragment thereof is a
specific inhibitor of the activity of MMP9. In some aspects, the MMP9 binding proteins
disclosed herein will be useful for inhibition of MMP9 while allowing normal function of other,
related matrix metalloproteinases.

[0008] The antibodies and fragments can be described with reference to their amino acid
sequences or portions thereof, and/or various functions such as binding specificity to MMP9 or
particular epitopes thereof or the ability to compete for binding to epitopes on MMP9 with
particular antibodies, and/or activity, such as the ability to inhibit MMP9, e.g., non-
competitively.

[0009] The antibodies and fragments include those having a heavy chain variable (VH)
region having a heavy chain complementary determining region (CDR) with an amino acid
sequence of SEQ ID NO: 13, SEQ ID NO: 14, or SEQ ID NO: 15; those having a light chain
variable (VL) region having a light chain complementary determining region (CDR) with an
amino acid sequence of SEQ ID NO: 16, SEQ ID NO: 17, or SEQ ID NO: 18. Exemplary
antibodies and fragments include those having a heavy chain CDR1 with the amino acid
sequence of SEQ ID NO: 13, a heavy chain CDR2 with the amino acid sequence of SEQ ID NO:
14, and a heavy chain CDR3 with the amino acid sequence of SEQ ID NO: 15, and those having
a heavy chain CDR3 of SEQ ID NO: 15. Exemplary antibodies and fragments further include
those with a light chain CDR1 with the amino acid sequence of SEQ ID NO: 16, a light chain
CDR?2 with the amino acid sequence of SEQ ID NO: 17, and a light chain CDR3 with the amino
acid sequence of SEQ ID NO: 18, and those having a light chain CDR3 with the amino acid
sequence of SEQ ID NO: 18, as well as those having heavy chain CDRs of SEQ ID NOs: 13, 14,
and 15, and light chain CDRs of SEQ ID NOs: 16, 17, and 18.

[0010] Exemplary antibodies and fragments further include those having a heavy chain
CDR1 with the amino acid sequence of SEQ ID NO: 34, a heavy chain CDR2 with the amino
acid sequence of SEQ ID NO: 35, and a heavy chain CDR3 with the amino acid sequence of
SEQ ID NO: 36, those with a heavy chain CDR3 with the amino acid sequence of SEQ ID NO:
36, those with a light chain CDR1 with the amino acid sequence of SEQ ID NO: 37, a light

chain CDR2 with the amino acid sequence of SEQ ID NO: 38, and a light chain CDR3 with the
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amino acid sequence of SEQ ID NO: 39, those with a light chain CDR3 with the amino acid
sequence of SEQ ID NO: 39, as well as those having heavy chain CDRs of SEQ ID NOs: 34, 35,
and 36, and light chain CDRs of SEQ ID NOs: 37, 38, and 39.

[0011] Exemplary antibodies and fragments further include those having a light chain CDR1
with the amino acid sequence of SEQ ID NO: 42, a light chain CDR2 with the amino acid
sequence of SEQ ID NO: 43, and a light chain CDR3 with the amino acid sequence of SEQ ID
NO: 44, and those with a light chain CDR3 with the amino acid sequence of SEQ ID NO: 44.

[0012] The antibodies and fragments further include those having a VH region with an
amino acid sequence set forth in SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7,
or SEQ ID NO: 8, and those having a VL region with an amino acid sequence set forth in SEQ
ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, or SEQ ID NO: 12, as well as
antibodies and fragments having a VH region with an amino acid sequence set forth in SEQ ID
NO: 3, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, or SEQ ID NO: 8 and a VL region with
an amino acid sequence set forth in SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID
NO: 11, or SEQ ID NO: 12. In a particular example, the antibodies or fragments have a VH
region of SEQ ID NO: 7 and a VL region of SEQ ID NO: 12, or at least at or about 75 %, 80 %,
85 %, 90 %, 91 %, 92 %, 93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % or more sequence identity
with such sequences. They further include those having a VH region with an amino acid
sequence set forth in SEQ ID NO: 32 or 47, and those with a VL region with an amino acid
sequence set forth in SEQ ID NO: 33 or in SEQ ID NO: 41 or in SEQ ID NO: 48, and
combinations thereof, and sequence having at least at or about 75 %, 80 %, 85 %, 90 %, 91 %,
92 %, 93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % or more sequence identity with such
sequences.

[0013] The antibodies and fragments further include those having a VH region with an
amino acid sequence set forth in SEQ ID NO: 1, and/or having a VL region with an amino acid
sequence set forth in SEQ ID NO: 2, and/or a VH or VL region having at least at or about 75 %,
80 %, 85 %, 90 %, 91 %, 92 %, 93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % or more sequence
identity with such sequences.

[0014] In some cases, the heavy chain is encoded by a polynucleotide having a nucleotide
sequence selected from the group consisting of SEQ ID NOs: 19-22 and the light chain is
encoded by a polynucleotide having a nucleotide sequence selected from the group consisting of
SEQ ID NOs: 23-26.

[0015] In some embodiments, the antibodies or fragments thereof inhibit the enzymatic

activity of MMP9Y, such as by non-competitive inhibition.
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[0016] The antibodies and fragments further include those that specifically bind to a given
epitope of MMP9. In some cases, the epitope is an epitope specifically bound by any of the
above-described antibodies. In one example, the epitope contains an amino acid residue (i.e.,
one or more amino acid residue(s)) outside of cysteine-switch active pocket of SEQ ID NO: 27.
In certain examples, the epitope includes an amino acid residue (i.e., one or more amino acid
residue(s)) within a given region of MMP9Y, for example, where the region is residues 104-202 of
SEQ ID NO: 27. In some examples, the epitope includes an amino acid residue (i.e., one or
more amino acid residue(s)) within a given region of MMP9Y, for example, where the region is
residues 104-119, residues 159-166, or residues 191-202 of SEQ ID NO: 27. In one example,
the epitope includes an amino acid residue (i.e., one or more amino acid residue) within a region
of MMP9 that is residues 104-119 of SEQ ID NO: 27, an amino acid residue within a region of
MMP?9 that is residues 159-166 of SEQ ID NO: 27, and an amino acid residue within a region of
MMP?9 that is residues 191-202 of SEQ ID NO: 27. In some cases, the epitope includes E111,
D113, R162, or 1198 of SEQ ID NO: 27. In some cases, it includes R162 of SEQ ID NO: 27. In
some cases, it includes E111, D113, R162, and 1198 of SEQ ID NO: 27.

[0017] In some cases, the antibody or fragment is human or is humanized.

[0018] In some examples, the antibodies and fragments specifically bind to human MMP9
with a dissociation constant (Kq4) equal to or lower than 100 nM, optionally lower than 10 nM,
optionally lower than 1 nM, optionally lower than 0.5 nM, optionally lower than 0.1 nM,
optionally lower than 0.01 nM, or optionally lower than 0.005 nM, in certain examples, between
0.1 and 0.2 nM, or between 0.1 and 10 pM, e.g., between 0.4 and 9 pm, such as between 0.4 and
8.8 pm, in the form of monoclonal antibody, scFv, Fab, or other form of antibody measured at a
temperature of about 4°C, 25°C, 37°C or 42°C.

[0019] Also among the provided antibodies and fragments are those having at least at or
about 75 %, 80 %, 85 %, 90 %, 91 %, 92 %, 93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % or
more sequence identity with any of the above-described antibodies or containing various
portions with at least at or about 75 %, 80 %, 85 %, 90 %, 91 %, 92 %, 93 %, 94 %, 95 %, 96 %,
97 %, 98 %, 99 % or more sequence identity with the respective portions of the antibodies
described above, such as having a VH region with such identity with SEQ ID NO: 7 and a VL.
region with such identity with SEQ ID NO: 12. Also provided are antibodies that compete for
binding to MMP9 with any of the above-described antibodies, such as those that compete for
binding to MMP9 with an antibody having a VH region with the amino acid sequence set forth
in SEQ ID NO: 7 and a VL region with the amino acid sequence set forth in SEQ ID NO: 12.

[0020] Also provided are isolated nucleic acids encoding the antibodies and fragments, such

as nucleic acids including a coding sequence for any of the above-described antibodies and
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fragments. Among the provided nucleic acids are those containing a nucleotide sequence
encoding a heavy chain polypeptide comprising CDRs with the amino acid sequences set forth
in SEQ ID NOs: 13-15, and/or a light chain polypeptide comprising CDRs with the amino acid
sequences set forth in SEQ ID NOs: 16-18. In one example, the nucleotide sequence encodes
the heavy chain polypeptide, which has an amino acid sequence selected from the group
consisting of SEQ ID NOS: 1, 3, and 5-8. In another example, the nucleotide sequence encodes
the light chain polypeptide, which has an amino acid sequence selected from the group
consisting of SEQ ID NOS: 2, 4, and 9-12. In one example, the nucleotide sequence includes a
sequence selected from the group consisting of SEQ ID NOs: 19-26, such as SEQ ID NO: 21,
SEQ ID NO: 26, or SEQ ID NOs: 21 and 26. Also provided are vectors containing such nucleic
acids and cells including the same, such as host cells.

[0021] Also provided are pharmaceutical compositions including the antibodies, fragments,
nucleic acids, vectors, and cells. In some examples, the pharmaceutical compositions further
include a carrier or excipient, such as a pharmaceutically acceptable or biologically acceptable
carrier or excipient. In some cases, the pharmaceutical compositions are used in the provided
therapeutic methods and uses.

[0022] Also provided are methods and uses of the antibodies, fragments, nucleic acids,
vectors, cells, and compositions, for example in therapeutics, such as inhibiting MMP9 in a
subject, and diagnostics, such as for detecting MMP?9 in the subject.

[0023] For example, provided are diagnostic and prognostic methods involving detection of
MMP9, and agents (such as any of the above-described anti-MMP9 antibodies and other MMP9
binding proteins) for use in such methods. In some cases, the diagnostic method detects MMP9
expression in a test sample from a subject. Such methods can be carried out, for example, by
contacting the test sample with an antibody or fragment as described herein (such as any of the
above-described antibodies or fragments) and detecting binding of the antibody or fragment to
protein in the sample, thereby detecting the presence of MMP9. In some cases, a sample is first
obtained or provided. In some examples, the methods include comparing the amount or level of
MMP9 detected to a control level or amount, such as by comparing the amount of binding
detected in the test sample with an amount of binding of the antibody or fragment to a control
sample. In some cases, the methods involve simply comparing a test level and a control level of
MMPI. In some cases, a higher test level (as compared to the control level) is indicative of the
disease or condition.

[0024] In some cases, the MMPY detected by the method indicates the presence of a disease
or condition in the subject, such as an MMP9-associated disease or condition. In some cases, the

methods further include treating the subject or adjusting (i.e., altering or discontinuing)
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treatment of the subject based on the results of the method, e.g., based on the levels of MMP9
detected in the sample. Among the biological samples are tissue, cells isolated from such
tissues, and the like. In some cases, the methods are performed on liquid samples, such as
blood, plasma, serum, whole blood, saliva, urine, or semen. Tissue samples include, for
example, formalin-fixed or frozen tissue sections.

[0025] Also provided are methods of inhibiting MMP9 activity in a subject and/or treating a
disease or condition in the subject, for example, using an agent that non-competitively inhibits
MMP9, and agents (such as any of the above-described anti-MMP9 antibodies and other MMP9
binding proteins) for use in such methods. The methods generally are carried out by
administering to the subject an MMP9 binding protein, such as an MMP9-binding antibody or
fragment thereof as provided herein, e.g., in an effective amount. The antibody or fragment
generally specifically binds to and non-competitively inhibits MMP9, for example, such that
MMPO activity is inhibited in the subject. In some cases, the antibody or fragment is one that
binds MMP9 outside of the cysteine-switch active pocket, such as in one of the epitopes
described above. In some cases, the antibody or fragment does not substantially bind to an
MMP protein other than MMP9 and/or does not substantially bind to MMP2.

[0026] The subject generally is one with a disease or condition, typically one associated with
increased or decreased MMP9 expression and/or activity. In certain cases, the subject with a
disease or condition associated with increased MMP9 expression and/or activity. In other cases,
the subject with a disease or condition associated with decreased MMP9 expression and/or
activity.

[0027] Also provided are MMPY polypeptides, including mutant MMP9 polypeptides, such
as those containing residues 111-198 of SEQ ID NO: 27, and those having an amino acid
sequence containing residues 111-198 of SEQ ID NO: 27 with an amino acid substitution at
residue 111, 113, 162, or 198 of SEQ ID NO 27, or with an amino acid substitution at all such
residues.

[0028] Also provided are uses of any of the above-described antibodies, nucleic acids,

vectors, cells, and compositions, in the therapeutic and diagnostic methods described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Figure 1 shows the amino acid sequence of the heavy chain variable region of a
mouse monoclonal anti-MMP9 antibody (AB0041), along with the amino acid sequences of
humanized variants of heavy chain (VH1-VH4), aligned to show differences in framework

amino acid sequence resulting from humanization. CDRs are shown in italics, and amino acids
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that are different in the humanized variants, compared to the parent mouse monoclonal, are
underlined.

[0030] Figure 2 shows the amino acid sequence of the light chain variable region of a mouse
monoclonal anti-MMP9 antibody (AB0041), along with the amino acid sequences of humanized
variants of this light chain (VH1-VH4), aligned to show differences in framework amino acid
sequence resulting from humanization. CDRs are shown in italics, and amino acids that are
different in the humanized variants, compared to the parent mouse monoclonal, are underlined.

[0031] Figure 3 shows a schematic diagram of the MMP9 protein.

[0032] Figure 4 shows a comparison between the amino acid sequences of the heavy and

light chains of antibodies designated AB0041, M4, and M12.

DETAILED DESCRIPTION

[0033] Practice of the present disclosure employs, unless otherwise indicated, standard
methods and conventional techniques in the fields of cell biology, toxicology, molecular
biology, biochemistry, cell culture, immunology, oncology, recombinant DNA and related fields
as are within the skill of the art. Such techniques are described in the literature and thereby
available to those of skill in the art. See, for example, Alberts, B. ef al., “Molecular Biology of
the Cell,” 5t edition, Garland Science, New York, NY, 2008; Voet, D. ef a¢l. “Fundamentals of
Biochemistry: Life at the Molecular Level,” 31 edition, John Wiley & Sons, Hoboken, NJ, 2008;
Sambrook, J. et al., “Molecular Cloning: A Laboratory Manual,” 31 edition, Cold Spring Harbor
Laboratory Press, 2001; Ausubel, F. et al., “Current Protocols in Molecular Biology,” John
Wiley & Sons, New York, 1987 and periodic updates; Freshney, R.I., “Culture of Animal Cells:
A Manual of Basic Technique,” 4™ edition, John Wiley & Sons, Somerset, NJ, 2000; and the
series “Methods in Enzymology,” Academic Press, San Diego, CA. See also, for example,
“Current Protocols in Immunology,” (R. Coico, series editor), Wiley, last updated August 2010.

[0034] Certain MMPs play roles in tumor growth, metastasis, inflammation, autoimmunity,
and vascular disease. See, for example, Hu et al. (2007) Nature Reviews: Drug Discovery
6:480-498. Thus, it is desirable to inhibit the activity of one or more particular MMPs in certain
therapeutic settings. While sharing significant homology at a sequence level, the expression and
functional roles of the two gelatinases MMP9 and MMP2 vary significantly. MMP9 expression
is induced by a number of disease associated cytokines and growth factors. Also, the MMP9
knockout mouse is protected in a variety of disease models, whereas MMP?2 is more
constitutively expressed and the MMP2 knockout animals tend toward little protection. Some
studies have shown that MMP2 knockout mouse exhibited worse disease in challenge models.

For some diseases or disorders, the activity of more than one MMPs is inhibited. In clinical
7
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studies, the inhibitors to more than one MMPs have caused adverse effects, such as toxicity or
lack of efficacy, that are not desired. It has been shown that the activity of certain MMPs, e.g.,
MMP2, is often required for normal tissue homeostasis and/or is protective against disease.
Certain available MMP inhibitors have caused side effects.

[0035] Among the provided embodiments are agents, including therapeutic reagents, such as
antibodies and antigen-binding fragments thereof, that specifically inhibit the catalytic activity of
a single MMP or a select plurality of MMPs, such as MMP9 and that do not react with or inhibit
certain other MMPs or any other MMPs. Also among the provided embodiments are methods

and uses of the same for treatment of various diseases.

MMP9 Binding Proteins

[0036] The present disclosure provides binding proteins, e.g., antibodies and fragments (e.g.,
antigen-binding fragments) thereof, that bind to the matrix metalloproteinase-9 (MMP9) protein
(MMP9 is also known as gelatinase-B), e.g., human MMPY, such as the human MMP9 having
an amino acid sequence set forth in SEQ ID NO: 27 or SEQ ID NO: 28. The binding proteins of
the present disclosure generally comprise an immunoglobulin (Ig) heavy chain (or functional
fragment thereof) and an Ig light chain (or functional fragment thereof).

[0037] The disclosure further provides MMP9 binding proteins that bind specifically to
MMP9 and not to other matrix metalloproteinases such as MMP1, MMP2, MMP3, MMP7,
MMP9, MMP10, MMP12, and MMP13. Such specific MMP9 binding proteins are thus
generally not significantly or detectably crossreactive with non-MMP9 matrix
metalloproteinases. MMPY binding proteins that specifically bind MMP9 find use in
applications in which it is necessary or desirable to obtain specific modulation (e.g., inhibition)
of MMP9, e.g., without directly affecting the activity of other matrix metalloproteinases.

[0038] In certain embodiments of the present disclosure, an anti-MMP9 antibody is an
inhibitor of the activity of MMP9, and can be a specific inhibitor of MMP9. In one
embodiment, the MMP9 binding proteins disclosed herein is useful for inhibition of MMP9
while not affecting other matrix metalloproteinases. "An inhibitor of MMP” or “inhibitor of
MMP9 activity" can be an antibody or an antigen binding fragment thereof that directly or
indirectly inhibits activity of MMP9, including but not limited to enzymatic processing,
inhibiting action of MMP9 on it substrate (e.g., by inhibiting substrate binding, substrate
cleavage, and the like), and the like.

[0039] The present disclosure also provides MMPY binding proteins that specifically bind to
non-mouse MMP9, such as human MMP9, Cynomolgus monkey MMP9, and rat MMP9.

8
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[0040] The present disclosure also provides MMP9 binding proteins (e.g., anti-MMP9
antibodies and functional fragments thereof) that act as non-competitive inhibitors. A “non-
competitive inhibitor” refers to an inhibitor binds at site away from substrate binding site of an
enzyme, and thus can bind the enzyme and effect inhibitory activity regardless of whether or not
the enzyme is bound to its substrate. The non-competitive or allosteric inhibition is generally
independent of substrate association or concentration. Such non-competitive inhibitors can, for
example, provide for a level of inhibition that can be substantially independent of substrate
concentration.

[0041] MMP9 binding proteins (e.g., antibodies and functional fragments thereof) of the
present disclosure include those that bind MMP9, particularly human MMP9, and having a
heavy chain polypeptide (or functional fragment thereof) that has at least about 80%, 85%, 90%,
95% or more amino acid sequence identity to a heavy chain polypeptide disclosed herein.

[0042] MMP9 binding proteins (e.g., antibodies and functional fragments thereof) of the
present disclosure include those that bind MMP9, particularly human MMP9, and having a light
polypeptide (or functional fragment thereof) that has at least about 80%, 85%, 90%, 95% or
more amino acid sequence identity to a heavy chain polypeptide disclosed herein.

[0043] MMP9Y binding proteins (e.g., antibodies and functional fragments thereof) of the
present disclosure include those that bind MMP9, particularly human MMP9, and have a heavy
chain polypeptide (or functional fragment thereof) having the complementarity determining
regions (“CDRs”) of heavy chain polypeptide and the CDRs of a light chain polypeptide (or
functional fragment thereof) as disclosed herein.

[0044] “Homology” or “identity” or “similarity”” as used herein in the context of nucleic
acids and polypeptides refers to the relationship between two polypeptides or two nucleic acid
molecules based on an alignment of the amino acid sequences or nucleic acid sequences,
respectively. Homology and identity can each be determined by comparing a position in each
sequence which may be aligned for purposes of comparison. When an equivalent position in the
compared sequences is occupied by the same base or amino acid, then the molecules are
identical at that position; when the equivalent site occupied by the same or a similar amino acid
residue (e.g., similar in steric and/or electronic nature), then the molecules can be referred to as
homologous (similar) at that position. Expression as a percentage of homology/similarity or
identity refers to a function of the number of identical or similar amino acids at positions shared
by the compared sequences. In comparing two sequences, the absence of residues (amino acids
or nucleic acids) or presence of extra residues also decreases the identity and

homology/similarity.
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[0045] As used herein, “identity” means the percentage of identical nucleotide or amino acid
residues at corresponding positions in two or more sequences when the sequences are aligned to
maximize sequence matching, i.e., taking into account gaps and insertions. Sequences are
generally aligned for maximum correspondence over a designated region, e.g., a region at least
about 20, 25, 30, 35, 40, 45, 50, 55, 60, 65 or more amino acids or nucleotides in length, and can
be up to the full-length of the reference amino acid or nucleotide. For sequence comparison,
typically one sequence acts as a reference sequence, to which test sequences are compared.
When using a sequence comparison algorithm, test and reference sequences are input into a
computer program, subsequence coordinates are designated, if necessary, and sequence
algorithm program parameters are designated. The sequence comparison algorithm then
calculates the percent sequence identity for the test sequence(s) relative to the reference
sequence, based on the designated program parameters.

[0046] Examples of algorithms that are suitable for determining percent sequence identity
are the BLAST and BLAST 2.0 algorithms, which are described in Altschul et al. (1990) J. Mol.
Biol. 215: 403-410 and Altschul et al. (1977) Nucleic Acids Res. 25: 3389-3402, respectively.
Software for performing BLLAST analyses is publicly available through the National Center for
Biotechnology Information (www.ncbi.nlm.nih.gov). Further exemplary algorithms include
ClustalW (Higgins D., et al. (1994) Nucleic Acids Res 22: 4673-4680), available at
www.ebi.ac.uk/Tools/clustalw/index.html.

[0047] Residue positions which are not identical can differ by conservative amino acid
substitutions. Conservative amino acid substitutions refer to the interchangeability of residues
having similar side chains. For example, a group of amino acids having aliphatic side chains is
glycine, alanine, valine, leucine, and isoleucine; a group of amino acids having aliphatic-
hydroxyl side chains is serine and threonine; a group of amino acids having amide-containing
side chains is asparagine and glutamine; a group of amino acids having aromatic side chains is
phenylalanine, tyrosine, and tryptophan; a group of amino acids having basic side chains is
lysine, arginine, and histidine; and a group of amino acids having sulfur-containing side chains
is cysteine and methionine.

[0048] Sequence identity between two nucleic acids can also be described in terms of
hybridization of two molecules to each other under stringent conditions. The hybridization
conditions are selected following standard methods in the art (see, for example, Sambrook, et al.,
Molecular Cloning: A Laboratory Manual, Second Edition, (1989) Cold Spring Harbor, N.Y.).
An example of stringent hybridization conditions is hybridization at 50°C or higher and 0.1 x
SSC (15 mM sodium chloride/1.5 mM sodium citrate). Another example of stringent

hybridization conditions is overnight incubation at 42 °C in a solution: 50 % formamide, 5 X
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SSC (150 mM NacCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH7.6), 5 X
Denhardt’s solution, 10% dextran sulfate, and 20 mg/ml denatured, sheared salmon sperm DNA,
followed by washing the filters in 0.1 x SSC at about 65 °C. Stringent hybridization conditions
are hybridization conditions that are at least as stringent as the above representative conditions,
where conditions are considered to be at least as stringent if they are at least about 80% as
stringent, typically at least 90% as stringent as the above specific stringent conditions.

[0049] Accordingly, the present disclosure provides, for example, antibodies or antigen
binding fragments thereof, comprising a heavy chain variable region polypeptide having at least
80%, 85%, 90%, 95%, or greater amino acid sequence identity to an amino acid sequence of a
heavy chain variable region described herein (e.g., SEQ ID NOS:1 or 5-8), and a variable light
chain polypeptide having at least 80%, 85%, 90%, 95%, or greater amino acid sequence identity
to an amino acid sequence of a light chain polypeptide as set forth herein (e.g., SEQ ID NOS:2
or 9-12).

[0050] Examples of anti-MMP9 antibodies of the present disclosure are described in more

detail below.

Antibodies

[0051] The MMP9Y binding proteins include antibodies and functional fragments thereof,
such as those that specifically bind to MMP9. As used herein, the term "antibody" means an
isolated or recombinant polypeptide binding agent that comprises peptide sequences (e.g.,
variable region sequences) that specifically bind an antigenic epitope. The term is used in its
broadest sense and specifically covers monoclonal antibodies (including full-length monoclonal
antibodies), polyclonal antibodies, human antibodies, humanized antibodies, chimeric
antibodies, nanobodies, diabodies, multispecific antibodies (e.g., bispecific antibodies), and
antibody fragments including but not limited to Fv, scFv, Fab, Fab' F(ab'), and Fab,, so long as
they exhibit the desired biological activity. The term “human antibody” refers to antibodies
containing sequences of human origin, except for possible non-human CDR regions, and does
not imply that the full structure of an immunoglobulin molecule be present, only that the
antibody has minimal immunogenic effect in a human (i.e., does not induce the production of
antibodies to itself).

[0052] An "antibody fragment" comprises a portion of a full-length antibody, for example,
the antigen binding or variable region of a full-length antibody. Such antibody fragments may
also be referred to herein as “functional fragments: or “antigen-binding fragments”. Examples of
antibody fragments include Fab, Fab', F(ab'),, and Fv fragments; diabodies; linear antibodies

(Zapata et al. (1995) Protein Eng. 8(10):1057-1062); single-chain antibody molecules; and
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multispecific antibodies formed from antibody fragments. Papain digestion of antibodies
produces two identical antigen-binding fragments, called "Fab" fragments, each with a single
antigen-binding site, and a residual "Fc" fragment, a designation reflecting the ability to
crystallize readily. Pepsin treatment yields an F(ab'), fragment that has two antigen combining
sites and is still capable of cross-linking antigen.

[0053] "Fv" is a minimum antibody fragment containing a complete antigen-recognition and
-binding site. This region consists of a dimer of one heavy- and one light-chain variable domain
in tight, non-covalent association. It is in this configuration that the three complementarity-
determining regions (CDRs) of each variable domain interact to define an antigen-binding site
on the surface of the V-V dimer. Collectively, the six CDRs confer antigen-binding
specificity to the antibody. However, even a single variable domain (or an isolated Vg or Vi
region comprising only three of the six CDRs specific for an antigen) has the ability to recognize
and bind antigen, although generally at a lower affinity than does the entire I, fragment.

[0054] The “F,,” fragment also contains, in addition to heavy and light chain variable
regions, the constant domain of the light chain and the first constant domain (CH;) of the heavy
chain. Fab fragments were originally observed following papain digestion of an antibody. Fab'
fragments differ from Fab fragments in that F(ab'") fragments contain several additional residues
at the carboxy terminus of the heavy chain CH; domain, including one or more cysteines from
the antibody hinge region. F(ab’), fragments contain two Fab fragments joined, near the hinge
region, by disulfide bonds, and were originally observed following pepsin digestion of an
antibody. Fab'-SH is the designation herein for F'ab’ fragments in which the cysteine residue(s)
of the constant domains bear a free thiol group. Other chemical couplings of antibody fragments
are also known.

[0055] The "light chains" of antibodies (immunoglobulins) from any vertebrate species can
be assigned to one of two clearly distinct types, called kappa and lambda, based on the amino
acid sequences of their constant domains. Depending on the amino acid sequence of the
constant domain of their heavy chains, immunoglobulins can be assigned to five major classes:
IgA, IgD, IgF, IgG, and IgM, and several of these may be further divided into subclasses
(isotypes), e.g., IgG1, IgG2, 1gG3, IgG4, IgAl, and IgA2.

[0056] "Single-chain Fv" or "sFv" or "scFv" antibody fragments comprise the Vi and Vi
domains of antibody, wherein these domains are present in a single polypeptide chain. In some
embodiments, the Fv polypeptide further comprises a polypeptide linker between the Vi and Vi
domains, which enables the sI'v to form the desired structure for antigen binding. For a review
of sbv, see Pluckthun, in The Pharmacology of Monoclonal Antibodies, vol. 113 (Rosenburg and

Moore eds.) Springer-Verlag, New York, pp. 269-315 (1994).
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[0057] The term "diabodies" refers to small antibody fragments with two antigen-binding
sites, which fragments comprise a heavy-chain variable domain (V) connected to a light-chain
variable domain (Vp) in the same polypeptide chain (Vg-Vi). By using a linker that is too short
to allow pairing between the two domains on the same chain, the domains are forced to pair with
the complementary domains of another chain, thereby creating two antigen-binding sites.
Diabodies are additionally described, for example, in EP 404,097; WO 93/11161 and Hollinger
et al. (1993) Proc. Natl. Acad. Sci. USA 90:6444-6448.

[0058] An "isolated" antibody is one that has been identified and separated and/or recovered
from a component of its natural environment. Components of its natural environment may
include enzymes, hormones, and other proteinaceous or nonproteinaceous solutes. In some
embodiments, an isolated antibody is purified (1) to greater than 95% by weight of antibody as
determined by the Lowry method, for example, more than 99% by weight, (2) to a degree
sufficient to obtain at least 15 residues of N-terminal or internal amino acid sequence, e.g., by
use of a spinning cup sequenator, or (3) to homogeneity by gel electrophoresis (e.g., SDS-
PAGE) under reducing or nonreducing conditions, with detection by Coomassie blue or silver
stain. The term "isolated antibody" includes an antibody in situ within recombinant cells, since
at least one component of the antibody's natural environment will not be present. In certain
embodiments, isolated antibody is prepared by at least one purification step.

[0059] As used herein, “immunoreactive” refers to antibodies or fragments thereof that are
specific to a sequence of amino acid residues (“binding site” or “epitope”), yet if are cross-
reactive to other peptides/proteins, are not toxic at the levels at which they are formulated for
administration to human use. "Epitope" refers to that portion of an antigen capable of forming a
binding interaction with an antibody or antigen binding fragment thereof. An epitope can be a
linear peptide sequence (i.e., “continuous”) or can be composed of noncontiguous amino acid
sequences (i.e., “conformational” or “discontinuous™). The term “preferentially binds” means
that the binding agent binds to the binding site with greater affinity than it binds unrelated amino
acid sequences.

[0060] Anti-MMP9 antibodies can be described in terms of the CDRs of the heavy and light
chains. As used herein, the term "CDR" or "complementarity determining region" is intended to
mean the non-contiguous antigen combining sites found within the variable region of both heavy
and light chain polypeptides. These particular regions have been described by Kabat et al., J.
Biol. Chem. 252:6609-6616 (1977); Kabat et al., U.S. Dept. of Health and Human Services,
"Sequences of proteins of immunological interest" (1991); by Chothia et al., J. Mol. Biol.
196:901-917 (1987); and MacCallum et al., J. Mol. Biol. 262:732-745 (1996), where the

definitions include overlapping or subsets of amino acid residues when compared against each
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other. Nevertheless, application of either definition to refer to a CDR of an antibody or grafted
antibodies or variants thereof is intended to be within the scope of the term as defined and used
herein. The amino acid residues which encompass the CDRs as defined by each of the above

cited references are set forth below in Table 1 as a comparison.

Table 1: CDR Definitions

Kabat! Chothia® MacCallum®
Vi CDR1 31-35 26-32 30-35
Vi CDR2 50-65 53-55 47-58
Vi CDR3 95-102 96-101 93-101
Vv, CDR1 24-34 26-32 30-36
Vv, CDR2 50-56 50-52 46-55
V; CDR3 89-97 91-96 89-96

'Residue numbering follows the nomenclature of Kabat et al., supra
“Residue numbering follows the nomenclature of Chothia et al., supra

*Residue numbering follows the nomenclature of MacCallum et al., supra

[0061] As used herein, the term "framework™ when used in reference to an antibody variable
region is intended to mean all amino acid residues outside the CDR regions within the variable
region of an antibody. A variable region framework is generally a discontinuous amino acid
sequence between about 100-120 amino acids in length but is intended to reference only those
amino acids outside of the CDRs. As used herein, the term "framework region" is intended to
mean each domain of the framework that is separated by the CDRs.

[0062] In some embodiments, an antibody is a humanized antibody or a human antibody.
Humanized antibodies include human immununoglobulins (recipient antibody) in which residues
from a complementary-determining region (CDR) of the recipient are replaced by residues from
a CDR of a non-human species (donor antibody) such as mouse, rat or rabbit having the desired
specificity, affinity and capacity. Thus, humanized forms of non-human (e.g., murine)
antibodies are chimeric immunoglobulins which contain minimal sequence derived from non-
human immunoglobulin. The non-human sequences are located primarily in the variable
regions, particularly in the complementarity-determining regions (CDRs). In some
embodiments, I'v framework residues of the human immunoglobulin are replaced by
corresponding non-human residues. Humanized antibodies can also comprise residues that are
found neither in the recipient antibody nor in the imported CDR or framework sequences. In
certain embodiments, a humanized antibody comprises substantially all of at least one, and
typically two, variable domains, in which all or substantially all of the CDRs correspond to those
of a non-human immunoglobulin and all or substantially all of the framework regions are those

of a human immunoglobulin consensus sequence. For the purposes of the present disclosure,
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humanized antibodies can also include immunoglobulin fragments, such as Fv, Fab, Fab', F(ab'),
or other antigen-binding subsequences of antibodies.

[0063] The humanized antibody can also comprise at least a portion of an immunoglobulin
constant region (Fc), typically that of a human immunoglobulin. See, for example, Jones et al.
(1986) Nature 321:522-525; Riechmann ef al. (1988) Nature 332:323-329; and Presta (1992)
Curr. Op. Struct. Biol. 2:593-596.

[0064] Methods for humanizing non-human antibodies are known in the art. Generally, a
humanized antibody has one or more amino acid residues introduced into it from a source that is
non-human. These non-human amino acid residues are often referred to as "import" or “donor”
residues, which are typically obtained from an "import" or “donor” variable domain. For
example, humanization can be performed essentially according to the method of Winter and co-
workers , by substituting rodent CDRs or CDR sequences for the corresponding sequences of a
human antibody. See, for example, Jones ef al., supra; Riechmann et al., supra and Verhoeyen
et al. (1988) Science 239:1534-1536. Accordingly, such "humanized" antibodies include
chimeric antibodies (U.S. Patent No. 4,816,567), wherein substantially less than an intact human
variable domain has been substituted by the corresponding sequence from a non-human species.
In certain embodiments, humanized antibodies are human antibodies in which some CDR
residues and optionally some framework region residues are substituted by residues from
analogous sites in rodent antibodies (e.g., murine monoclonal antibodies).

[0065] Human antibodies can also be produced, for example, by using phage display
libraries. Hoogenboom et al. (1991) J. Mol. Biol, 227:381; Marks et al. (1991) J. Mol. Biol.
222:581. Other methods for preparing human monoclonal antibodies are described by Cole et
al. (1985) “Monoclonal Antibodies and Cancer Therapy,” Alan R. Liss, p. 77 and Boerner et al.
(1991) J. Immunol. 147:86-95.

[0066] Human antibodies can be made by introducing human immunoglobulin loci into
transgenic animals (e.g., mice) in which the endogenous immunoglobulin genes have been
partially or completely inactivated. Upon immunological challenge, human antibody production
is observed, which closely resembles that seen in humans in all respects, including gene
rearrangement, assembly, and antibody repertoire. This approach is described, for example, in
U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,661,016, and in the
following scientific publications: Marks et al. (1992) Bio/Technology 10:779-783 (1992);
Lonberg et al. (1994) Nature 368: 856-859; Morrison (1994) Nature 368:812-813; Fishwald et
al. (1996) Nature Biotechnology 14:845-851; Neuberger (1996) Nature Biotechnology 14:826;
and Lonberg ef al. (1995) Intern. Rev. Immunol. 13:65-93.
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[0067] Antibodies can be affinity matured using known selection and/or mutagenesis
methods as described above. In some embodiments, affinity matured antibodies have an affinity
which is five times or more, ten times or more, twenty times or more, or thirty times or more
than that of the starting antibody (generally murine, rabbit, chicken, humanized or human) from
which the matured antibody is prepared.

[0068] An antibody can also be a bispecific antibody. Bispecific antibodies are monoclonal,
and may be human or humanized antibodies that have binding specificities for at least two
different antigens. In the present case, the two different binding specificities can be directed to
two different MMPs, or to two different epitopes on a single MMP (e.g., MMP9).

[0069] An antibody as disclosed herein can also be an immunoconjugate. Such
immunoconjugates comprise an antibody (e.g., to MMP9) conjugated to a second molecule, such
as a reporter An immunoconjugate can also comprise an antibody conjugated to a cytotoxic
agent such as a chemotherapeutic agent, a toxin (e.g., an enzymatically active toxin of bacterial,
fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a
radioconjugate).

[0070] An antibody that “specifically binds to” or is “specific for” a particular polypeptide
or an epitope refers to the selective binding of the antibody to the target antigen or epitope; these
terms, and methods for determining specific binding, are well understood in the art. An
antibody exhibits “specific binding” for a particular target antigen or epitope if it binds with
greater affinity, avidity, more readily, and/or with greater duration to that target antigen or
epitope than it does with other substances. In some embodiments, the antibody that specifically
binds to the polypeptide or epitope is one that that binds to that particular polypeptide or epitope
without substantially binding to any other polypeptide or polypeptide epitope.

[0071] In some embodiments, the provided antibodies specifically bind to human MMP9
with a dissociation constant (K,) equal to or lower than 100 nM, optionally lower than 10 nM,
optionally lower than 1 nM, optionally lower than 0.5 nM, optionally lower than 0.1 nM,
optionally lower than 0.01 nM, or optionally lower than 0.005 nM, in certain examples, between
0.1 and 0.2 nM, or between 0.1 and 10 pM, e.g., between 0.4 and 9 pm, such as between 0.4 and
8.8 pm, in the form of monoclonal antibody, scFv, Fab, or other form of antibody measured at a
temperature of about 4°C, 25°C, 37°C or 42°C.

[0072] In certain embodiments, an antibody of the present disclosure binds to one or more
processing sites (e.g., sites of proteolytic cleavage) in MMP9, thereby effectively blocking
processing of the proenzyme or preproenzyme to the catalytically active enzyme, and thus

reducing the proteolytic activity of the MMPO.
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[0073] In certain embodiments, an antibody according to the present disclosure binds to
MMP9 with an affinity at least 2 times, at least 5 times, at least 10 times, at least 25 times, at
least 50 times, at least 100 times, at least 500 times, or at least 1000 times greater than its
binding affinity for another MMP. Binding affinity can be measured by any method known in
the art and can be expressed as, for example, on-rate, off-rate, dissociation constant (Ky),
equilibrium constant (K.q) or any term in the art.

[0074] In certain embodiments, an antibody according to the present disclosure is one that
inhibits the enzymatic (i.e., catalytic) activity of MMP9, such as a non-competitive inhibitor of
the catalytic activity of MMPY. In certain embodiments, an antibody according to the present
disclosure binds within the catalytic domain of MMP9. In additional embodiments, an antibody
according to the present disclosure binds outside the catalytic domain of MMP9.

[0075] Also provided are antibodies or antigen binding fragments thereof that compete with
any one or more of the anti-MMP9 antibodies or antigen binding fragments thereof described
herein for binding to MMP9. Thus, the present disclosure contemplates anti-MMP9 antibodies,
and functional fragments thereof, that compete for binding with, for example, an antibody
having a heavy chain polypeptide of any of SEQ ID NOS: 1 or 5-8, a light chain polypeptide of
SEQ ID NOS: 2 or 9-12, or combinations thereof. In one embodiment, the anti-MMP9 antibody,
or functional fragment thereof, competes for binding to human MMP9 with the antibody

described herein as AB0041.

Epitope Binding

[0076] Also provided are antibodies and fragments thereof that bind to the same epitope,
e.g2., MMP9 epitope as any one or more of the antibodies described herein. Also provided are
antibodies and fragments that specifically bind to an epitope of MMP9, where the epitope
includes an amino acid residue within a particular region of MMP9 or multiple regions of
MMP9. Such regions can include, for example, structural loops and/or other structural domains
of MMP9, such as those shown to be important for binding to exemplary antibodies described
herein. Typically, the regions are defined according to amino acid residue positions on the full-
length MMP9 sequence, e.g., SEQ ID NO: 27. In some examples, the epitope is outside of
cysteine-switch active pocket of SEQ ID NO: 27. In some example, the epitope contains an
amino acid residue (i.e., one or more amino acid residue(s)) within a region that is residues 104-
202 of SEQ ID NO: 27. In one example, the epitope contains an amino acid residue (i.e., one or
more amino acid residue(s)) within a region that is residues 104-119, residues 159-166, or
residues 191-202 of SEQ ID NO: 27. In some aspects, the epitope includes an amino acid

residue (i.e., one or more amino acid residue(s)) within a region of MMP?9 that is residues 104-
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119 of SEQ ID NO: 27, an an amino acid residue within a region of MMP?9 that is residues 159-
166 of SEQ ID NO: 27, and an amino acid residue within a region of MMP?9 that is residues
191-202 of SEQ ID NO: 27. In some cases, the epitope includes E111, D113, R162, or [198 of
SEQ ID NO: 27. In some cases, it includes R162 of SEQ ID NO: 27. In some cases, it includes
E111, D113, R162, and 1198 of SEQ ID NO: 27.

MMP9 sequence
[0077] The amino acid sequence of human MMP9 protein is as follows:

MSLWQPLVLV LLVLGCCFAA PRQRQSTLVL FPGDLRTNLT DRQLAEEYLY 50
RYGYTRVAEM RGESKSLGPA LLLLQKQLSL PETGELDSAT LKAMRTPRCG 100
VPDLGRFQTF EGDLKWHHHN ITYWIQNYSE DLPRAVIDDA FARAFALWSA 150
VIPLTFTRVY SRDADIVIQF GVAEHGDGYP FDGKDGLLAH AFPPGPGIQG 200
DAHFDDDELW SLGKGVVVPT REGNADGAAC HFPFIFEGRS YSACTITDGRS 250
DGLPWCSTTA NYDIDDRFGF CPSERLYTRD GNADGKPCQF PFIFQGQSYS 300
ACTTDGRSDG YRWCATTANY DRDKLFGECP TRADSTVMGG NSAGELCVEFP 350
FTFLGKEYST CTSEGRGDGR LWCATTSNFD SDKKWGFCPD QGYSLFLVAA 400
HEFGHALGLD HSSVPEALMY PMYRFTEGPP LHKDDVNGIR HLYGPRPEPE 450
PRPPTTTTPQ PTAPPTVCPT GPPTVHPSER PTAGPTGPPS AGPTGPPTAG 500
PSTATTVPLS PVDDACNVNI FDAIAEIGNQ LYLFKDGKYW RESEGRGSRP 550
QGPFLIADKW PALPRKLDSV FEEPLSKKLE FFSGRQVWVY TGASVLGPRR 600
LDKLGLGADV AQVTGALRSG RGKMLLFSGR RLWRFDVKAQ MVDPRSASEV 650
DRMFPGVPLD THDVEQYREK AYFCQDRFYW RVSSRSELNQ VDQVGYVTYD 700
ILQCPED (SEQ ID NO:27)

[0078] Protein domains are shown schematically in Figure 3 and are indicated below:

Amino Acid # Feature

1-19 Signal Peptide

38-98 Peptidoglycan Binding Domain

R98/C99 Cysteine-switch active pocket

112-445 7/n dependent metalloproteinase domain

223-271 Fibronectin type II domain (gelatin binding domain)
281-329 Fibronectin type II domain (gelatin binding domain)
340-388 Fibronectin type II domain (gelatin binding domain)
400-411 7/n binding region

521-565 Hemopexin-like domain

567-608 Hemopexin-like domain

613-659 Hemopexin-like domain

661-704 Hemopexin-like domain
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[0079] The amino acid sequence of mature full-length human MMP9 (which is the amino
acid sequence of the propolypeptide of SEQ ID NO:27 without the signal peptide) is:

APRQROSTLVL FPGDLRTNLT DRQLAEEYLY RYGYTRVAEM RGESKSLGPA

LLLLOKQLSL
ITYWIONYSE
GVAEHGDGYP
REGNADGAAC
CPSERLYTRD
DRDKLEGECP
LWCATTSNED
PMYREFTEGPP
GPPTVHPSER
FDAIAEIGNQ
FEEPLSKKLF
RGKMLLESGR

PETGELDSAT
DLPRAVIDDA
FDGKDGLLAH
HEFPFIFEGRS
GNADGKPCQF
TRADSTVMGG
SDKKWGE'CPD
LHKDDVNGIR
PTAGPTGPPS
LYLFKDGKYW
FEFSGROVWVY
RLWREFDVKAQ

LKAMRTPRCG
FARAFALWSA
AFPPGPGIQG
YSACTTDGRS
PEFIFQGQSYS
NSAGELCVEP
QOGYSLFLVAA
HLYGPRPEPE
AGPTGPPTAG
RESEGRGSRP
TGASVLGPRR
MVDPRSASEV

VPDLGREQTFE
VTPLTEFTRVY
DAHFDDDELW
DGLPWCSTTA
ACTTDGRSDG
FTFLGKEYST
HEFGHALGLD
PRPPTTTTPQ
PSTATTVPLS
QGPEFLIADKW
LDKLGLGADV
DRMFPGVPLD

EGDLKWHHHN
SRDADIVIQF
SLGKGVVVPT
NYDTDDREGFE
YRWCATTANY
CTSEGRGDGR
HSSVPEALMY
PTAPPTVCPT
PVDDACNVNI
PALPRKLDSV
AQVTGALRSG
THDVEFQYREK

AYFCQODRFYW RVSSRSELNQ VDQVGYVTYD ILQCPED (SEQ ID NO:28)

[0080] The amino acid sequence of the signal peptide is MSLWQPLVLV LLVLGCCFA
(SEQ ID NO:29).

[0081] Also provided are MMPY polypeptides, including mutant MMP9 polypeptides. Such
peptides are useful, for example, in generating and selecting antibodies and fragments as
provided herein. Exemplary polypeptides include those having an amino acid sequence
containing residues 104-202 of SEQ ID NO: 27, and those having an amino acid sequence of
SEQ ID NO: 27 with an amino acid substitution at residue 111, 113, 162, or 198 of SEQ ID NO
27 or with an amino acid substitution at all such residues. Other exemplary polypeptides include
those having an amino acid sequence containing residues 111-198 of SEQ ID NO: 27, and those
having an amino acid sequence containing residues 111-198 of SEQ ID NO: 27 with an amino
acid substitution at residue 111, 113, 162, or 198 of SEQ ID NO 27 or with an amino acid
substitution at all such residues. Such polypeptides find use, for example, in selecting antibodies
that bind to epitopes containing such residues and/or for which such residues of MMP9 are
important for binding, such as those described herein.

[0082] The present disclosure contemplates MMP9 binding proteins that bind any portion of
MMP9, e.g., human MMP9, with MMP9 binding proteins that preferentially bind MMP9
relative to other MMPs being of particular interest.

[0083] Anti-MMP9 antibodies, and functional fragments thereof, can be generated
accordingly to methods well known in the art. Exemplary anti-MMP9 antibodies are provided

below.
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Mouse monoclonal anti-MMP9 antibodies

[0084] A mouse monoclonal antibody to human MMP9 was obtained as described in
Example 1. This antibody contains a mouse [gG2b heavy chain and a mouse kappa light chain,
and is denoted AB0041.

[0085] The amino acid sequence of the AB0O041 heavy chain is as follows:

MAVLVLFLCLVAFPSCVLSQVQLKESGPGLVAPSQSLSITCTVSGFSLLSY
GVHWVRQPPGKGLEWLGVIWTGGTTNYNSALMSRLSISKDDSKSQVFLK
MNSLQTDDTAIYYCARYYYGMDYWGQGTSVTVSSAKTTPPSVYPLAPGC
GDTTGSSVILGCLVKGYFPESVIVIWNSGSLSSSVHTFPALLQSGLYTMSSSVT
VPSSTWPSQTVTCSVAHPASSTTVDKKLEPSGPISTINPCPPCKECHKCPAPNL
EGGPSVFIFPPNIKDVLMISLTPKVTCVVVDVSEDDPDVRISWFVNNVEVHTA
QTQTHREDYNSTIRVVSALPIQHQDWMSGKEFKCKVNNKDLPSPIERTISKIK
GLVRAPQVYILPPPAEQLSRKDVSLTCLVVGFNPGDISVEWTSNGHTEENYKD
TAPVLDSDGSYFIYSKLDIKTSKWEKTDSFSCNVRHEGLKNYYLKKTISRSPGK
(SEQ ID NO:1)

[0086] The signal sequence is underlined, and the sequence of the [g(G2b constant region is
presented italics.

[0087] The amino acid sequence of the AB0041 light chain is as follows:

MESOQIQVEVEVFLWLSGVDGDIVMTQSHKFMSTSVGDRVSITCKASQDV
RNTVAWYQQKTGQSPKLLIYSSSYRNTGVPDRFTGSGSGTDFTFTISSVQ
AEDLAVYFCQQHYITPYTFGGGTKLEIKRADAAPTVSIFPPSSEQLTSGGASV
VCFLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDE
YERANSYTCEATHKTSTSPIVKSFNRNEC (SEQ ID NO:2)

[0088] The signal sequence is underlined, and the sequence of the kappa constant region is
presented in italics.

[0089] The following amino acid sequence comprises the framework regions and
complementarity-determining regions (CDRs) of the variable region of the IgG2b heavy chain of

AB0041 (with CDRs underlined):

QVQLKESGPGLVAPSQSLSITCTVSGFSLLSYGVHWVRQPPGKGLEWLGV
IWTGGTTNYNSALMSRILSISKDDSKSQVFLKMNSLQTDDTAIYYCARYY
YGMDYWGQGTSVTVSS (SEQ ID NO:3)
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[0090] The following amino acid sequence comprises the framework regions and
complementarity-determining regions (CDRs) of the variable region of the kappa light chain of

AB0041 (with CDRs underlined):

DIVMTQSHKFMSTSVGDRVSITCKASODVRNTVAWYQQKTGQSPKLLIY
SSSYRNTGVPDRFTGSGSGTDFTFTISSVQAEDLAVYFCQOHYITPYTFGG
GTKLEIK (SEQ ID NO:4)

Other exemplary mouse anti-human MMP9 antibodies (e.g., M4 and M12) are described in
Example 1B. An exemplary anti-mouse MMP9 antibody (AB0046) is described in Example 1C.
Other exemplary mouse anti-human MMP9 antibodies include antibodies comprise the variable
regions having the sequence of SEQ ID NO: 3, and the constant regions having 95% similarity
as the sequences of the IgG2b constant regions. In addition, the exemplary mouse anti-human
MMP9 antibodies include antibodies comprise the variable regions having the sequence of SEQ
ID NO: 4, and the constant regions having 95% similarity as the sequences of the [gG2b
constant regions. Other exemplary mouse anti-human MMP9 antibodies include antibodies
comprise the variable regions having the sequences of SEQ ID NOs: 3 and 4, and the constant
regions having 95% similarity as the sequences of the IgGG2b constant regions. Such anti-mouse

antibodies are suitable for testing and assessing the MMP9-inhibition methods.

Heavy-chain variants

[0091] The amino acid sequences of the variable regions of the ABOO41 heavy and light
chains were separately modified, by altering framework region sequences in the heavy and light
chain variable regions. The effect of these sequence alterations was to deplete the antibody of
human T-cell epitopes, thereby reducing or abolishing its immunogenicity in humans.

[0092] Four heavy-chain variants were constructed, in a human Ig(G4 heavy chain
background containing a S241P amino acid change that stabilizes the hinge domain (Angal ef al.
(1993) Molec. Immunol. 30:105-108), and are denoted VH1, VH2, VH3 and VH4. The amino

acid sequences of their framework regions and CDRs are as follows:

VH1
QVQLQESGPGLVKPSETLSLTCTVSGFSLLSYGVHWVRQPPGKGLEWLG
VIWTGGTTNYNSALMSRLTISKDDSKSTVYLKMNSLKTEDTAIYYCARY
YYGMDYWGQGTSVTVSS (SEQ ID NO:5)
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VH2
QVQLQESGPGLVKPSETLSLTCTVSGFSLLSYGVHWVRQPPGKGLEWLG
VIWTGGTTNYNSALMSRLTISKDDSKNTVYLKMNSLKTEDTAIYYCARY
YYGMDYWGQGTLVTVSS (SEQ ID NO:6)

VH3
QVQLQESGPGLVKPSETLSLTCTVSGFSLLSYGVHWVRQPPGKGLEWLG
VIWTGGTTNYNSALMSRFTISKDDSKNTVYLKMNSLKTEDTAIYYCARY
YYGMDYWGQGTLVTVSS (SEQ ID NO:7)

VH4
QVQLQESGPGLVKPSETLSLTCTVSGFSLLSYGVHWVRQPPGKGLEWLG
VIWTGGTTNYNSALMSRFTISKDDSKNTLYLKMNSLKTEDTAIYYCARY
YYGMDYWGQGTLVTVSS (SEQ ID NO:8)

[0093] Figure 1 shows an alignment of the amino acid sequences of the variable regions of
the humanized heavy chains and indicates the differences in amino acid sequences in the

framework regions among the four variants.

Light-chain variants
[0094] Four light-chain variants were constructed, in a human kappa chain background, and
are denoted Vk1, Vk2, Vk3 and Vk4. The amino acid sequences of their framework regions and

CDRs are as follows:

Vk1
DIVMTQSPSFLSASVGDRVTITCKASQDVRNTVAWYQQKTGKAPKLLIYS
SSYRNTGVPDRFTGSGSGTDFTLTISSLQAEDVAVYFCQQHYITPYTFGGG
TKVEIK (SEQ ID NO:9)

Vk2
DIVMTQSPSSLSASVGDRVTITCKASQDVRNTVAWYQQKPGKAPKLLIYS
SSYRNTGVPDRFTGSGSGTDFTLTISSLQAEDVAVYFCQQHYITPYTFGGG
TKVEIK (SEQ ID NO:10)
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VK3
DIQMTQSPSSLSASVGDRVTITCKASQDVRNTVAWYQQKPGKAPKLLIYS
SSYRNTGVPDRFESGSGSGTDFTLTISSLQAEDVAVYFCQQHYITPYTFGGG
TKVEIK (SEQ ID NO:11)

Vk4
DIQMTQSPSSLSASVGDRVTITCKASQDVRNTVAWYQQKPGKAPKLLIYS
SSYRNTGVPDRFESGSGSGTDFTLTISSLQAEDVAVYYCQQHYITPYTFGG
GTKVEIK (SEQ ID NO:12)

[0095] Figure 2 shows an alignment of the amino acid sequences of the variable regions of
the humanized light chains and indicates the differences in amino acid sequences in the
framework regions among the four variants.

[0096] The humanized heavy and light chains are combined in all possible pair-wise
combinations to generate a number of functional humanized anti-MMP9 antibodies. For
example, provided are antibodies with a heavy chain variable (VH) region having the amino acid
sequence set forth in any of SEQ ID NOs: 3, 5, 6, 7, and 8; antibodies having a light chain
variable (VL) region having the amino acid sequence set forth in any of SEQ ID NOs: 4, 9, 10,
11, and 12; and antibodies with a heavy chain variable (VH) region having the amino acid
sequence set forth in any of SEQ ID NOs: 3, 5, 6, 7, and 8 and a light chain variable (VL) region
having the amino acid sequence set forth in any of SEQ ID NOs: 4,9, 10, 11, and 12, as well as
antibodies that compete for binding to MMP9 with such antibodies and antibodies having at
least at or about 75 %, 80 %, 85 %, 90 %, 91 %, 92 %, 93 %, 94 %, 95 %, 96 %, 9T %, 98 %, 99
% or more sequence identity with such antibodies. In one example, the antibody has a VH
region with an amino acid sequence having at least at or about 75 %, 80 %, 85 %, 90 %, 91 %,
92 %, 93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % or more sequence identity with SEQ ID NO:
7 and a VL region with an amino acid sequence having at least at or about 75 %, 80 %, 85 %, 90
%, 91 %, 92 %, 93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % or more sequence identity with SEQ
ID NO: 12, or a VH region of SEQ ID NO: 7 and a VL region of SEQ ID NO: 12.

[0097] Additional heavy chain variable region amino acid sequences having 75% or more,
80% or more, 90% or more, 95% or more, or 99% or more homology to the heavy chain variable
region sequences disclosed herein are also provided. Furthermore, additional light chain
variable region amino acid sequences having 75% or more, 80% or more, 90% or more, 95% or
more, or 99% or more homology to the light chain variable region sequences disclosed herein

are also provided.
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[0098] Additional heavy chain variable region amino acid sequences having 75% or more,
80% or more, 90% or more, 95% or more, or 99% or more sequence identity to the heavy chain
variable region sequences disclosed herein are also provided. Furthermore, additional light
chain variable region amino acid sequences having 75% or more, 80% or more, 90% or more,
95% or more, or 99% or more sequence identity to the light chain variable region sequences

disclosed herein are also provided.

Complementarity-determining regions (CDRs)
[0099] In some embodiments, the CDRs of the heavy chain of exemplary provided anti-

MMP9 antibodies as disclosed herein have the following amino acid sequences:

CDRI: GFSLLSYGVH (SEQ ID NO:13)
CDR2: VIWTGGTTNYNSALMS (SEQ ID NO:14)
CDR3: YYYGMDY (SEQ ID NO:15)

[0100] Thus, among the provided anti-MMP9 antibodies are antibodies having a heavy chain
CDR1 region with an amino acid sequence as set forth in SEQ ID NO: 13, antibodies having a
heavy chain CDR2 region with an amino acid sequence set forth in SEQ ID NO: 14, and
antibodies having a heavy chain CDR3 region with an amino acid sequence as set forth in SEQ
ID NO: 15, and antibodies that compete for binding with or bind to the same epitope on MMP9
as such antibodies. In some cases, the antibodies contain VH CDRs having the sequences set
forth in SEQ ID NO: 13, 14, and 15.

[0101] In some embodiments, the CDRs of the light chain of exemplary anti-MMP9

antibodies as disclosed herein have the following amino acid sequences:

CDRI: KASQDVRNTVA (SEQ ID NO:16)
CDR2: SSSYRNT (SEQ ID NO:17)
CDR3: QQHYITPYT (SEQ ID NO:18)

[0102] Thus, among the provided anti-MMP9 antibodies are antibodies having a light chain
CDR1 region with an amino acid sequence as set forth in SEQ ID NO: 16, antibodies having a
light chain CDR2 region with an amino acid sequence set forth in SEQ ID NO: 17, and
antibodies having a light chain CDR3 region with an amino acid sequence as set forth in SEQ ID
NO: 18, and antibodies that compete for binding with or bind to the same epitope on MMP9 as
such antibodies. In some cases, the antibodies contain VL. CDRs having the sequences set forth

in SEQ ID NO: 16, 17, and 18.
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Nucleic acids encoding anti-MMP9 antibodies

[0103] The present disclosure provides nucleic acids encoding anti-MMP9 antibodies and
functional fragments thereof. Accordingly, the present disclosure provides an isolated
polynucleotide (nucleic acid) encoding an antibody or antigen-binding fragment as described
herein, vectors containing such polynucleotides, and host cells and expression systems for
transcribing and translating such polynucleotides into polypeptides.

[0104] The present disclosure also contemplates constructs in the form of plasmids, vectors,
transcription or expression cassettes which comprise at least one polynucleotide as above.

[0105] The present disclosure also provides a recombinant host cell which comprises one or
more constructs as above, as well as methods of production of the antibody or antigen-binding
fragments thereof described herein which method comprises expression of nucleic acid encoding
a heavy chain polypeptide and a light chain polypeptide (in the same or different host cells, and
from the same or different constructs) in a recombination host cell. Expression can be achieved
by culturing under appropriate conditions recombinant host cells containing the nucleic acid.
Following production by expression, an antibody or antigen-binding fragment can be isolated
and/or purified using any suitable technique, then used as appropriate.

[0106] Systems for cloning and expression of a polypeptide in a variety of different host
cells are well known. Suitable host cells include bacteria, mammalian cells, yeast and
baculovirus systems. Mammalian cell lines available in the art for expression of a heterologous
polypeptide include Chinese hamster ovary cells, Hela cells, baby hamster kidney cells, NSO
mouse melanoma cells and many others. A common bacterial host is E. coli.

[0107] Suitable vectors can be chosen or constructed, containing appropriate regulatory
sequences, including operably linked promoter sequences, terminator sequences,
polyadenylation sequences, enhancer sequences, marker genes and/or other sequences as
appropriate. Vectors can be plasmids, viral e.g. ‘phage, or phagemid, as appropriate. For further
details see, for example, Molecular Cloning: a Laboratory Manual: 2nd edition, Sambrook et al.,
1989, Cold Spring Harbor Laboratory Press. Many known techniques and protocols for
manipulation of nucleic acid, for example in preparation of nucleic acid constructs, mutagenesis,
sequencing, introduction of DNA into cells and gene expression, and analysis of proteins, are
described in detail in Short Protocols in Molecular Biology, Second Edition, Ausubel et al. eds.,
John Wiley & Sons, 1992. The disclosures of Sambrook et al. and Ausubel et al. are
incorporated herein by reference in their entirety.

[0108] The nucleic acid encoding a polypeptide of interest is integrated into the genome of

the host cell or can be maintained as a stable or transient episomal element.
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[0109] Any of a wide variety of expression control sequences — sequences that control the
expression of a DNA sequence operatively linked to it — can be used in these vectors to express
the DNA sequences. For example, a nucleic acid encoding a polypeptide of interest can be
operably linked to a promoter, and provided in an expression construct for use in methods of
production of recombinant MMP9 proteins or portions thereof.

[0110] Those of skill in the art are aware that nucleic acids encoding the antibody chains
disclosed herein can be synthesized using standard knowledge and procedures in molecular
biology.

[0111] Examples of nucleotide sequences encoding the heavy and light chain amino acid

sequences disclosed herein, are as follows:

VHI1: CAGGTGCAGC TGCAGGAATC CGGCCCTGGC CTGGTCAAGC

CCTCCGAGAC
TCCTACGGCG
GCTGGGCGTG
TGTCCCGGCT
AAGATGAACT
GTACTACTAC

ACTGTICCCTG
TGCACTGGGT
ATCTGGACCG
GACCATCTICC
CCCTGAAAAC
GGCATGGACT

CCTCA (SEQ ID NO:19)

ACCTGCACCG
CCGACAGCCT
GCGGCACCAC
AAGGACGACT
CGAGGACACC
ACTGGGGCCA

TGTCCGGCTT
CCAGGGAAGG
CAACTACAAC
CCAAGTCCAC
GCCATCTACT
GGGCACCTCC

CTCCCTGCTIG
GCCTIGGAATG
TCCGCCCTGA
CGTGTACCTIG
ACTGCGCCCG
GTGACCGTIGT

VH2: CAGGTGCAGC TGCAGGAATC CGGCCCTGGC CTGGTCAAGC

CCTCCGAGAC
TCCTACGGCG
GCTGGGCGTG
TGTCCCGGCT
AAGATGAACT
GTACTACTAC

ACTGTICCCTG
TGCACTGGGT
ATCTGGACCG
GACCATCTICC
CCCTGAAAAC
GGCATGGACT

CCTCA (SEQ ID NO:20)

ACCTGCACCG
CCGACAGCCT
GCGGCACCAC
AAGGACGACT
CGAGGACACC
ACTGGGGCCA

TGTCCGGCTT
CCAGGCAAAG
CAACTACAAC
CCAAGAACAC
GCCATCTACT
GGGCACCCIG

CTCCCTGCTIG
GCCTIGGAATG
TCCGCCCTGA
CGTGTACCTIG
ACTGCGCCCG
GTCACCGTIGT

VH3: CAGGTGCAGC TGCAGGAATC CGGCCCTGGC CTGGTCAAGC

CCTCCGAGAC
TCCTACGGCG
GCTGGGCGTG
TGTCCCGGTT
AAGATGAACT
GTACTACTAC

ACTGTICCCTG
TGCACTGGGT
ATCTGGACCG
CACCATCTICC
CCCTGAAAAC
GGCATGGACT

cCTCA (SEQ ID NO:21)

ACCTGCACCG
CCGACAGCCT
GCGGCACCAC
AAGGACGACT
CGAGGACACC
ACTGGGGCCA
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TGTCCGGCTT
CCAGGCAAAG
CAACTACAAC
CCAAGAACAC
GCCATCTACT
GGGCACCCIG

CTCCCTGCTIG
GCCTIGGAATG
TCCGCCCTGA
CGTGTACCTIG
ACTGCGCCCG
GTCACCGTIGT
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VH4:
CCTCCGAGAC
TCCTACGGCG
GCTGGGCGTG
TGTCCCGGTT
AAGATGAACT
GTACTACTAC

ACTGTICCCTG
TGCACTGGGT
ATCTGGACCG
CACCATCTICC
CCCTGAAAAC
GGCATGGACT

CCTCA (SEQ ID NO:22)

Vk1:
CCGTGGGCGA
AACACCGTGG
GATCTACTCC
GCTCTIGGCTC
GAGGACGTGG
CTTCGGCGGA

Vk2:
CTGTGGGCGA
AACACCGTGG
GATCTACTCC
GCTCTIGGCTC
GAGGACGTGG
CTTCGGCGGA

CAGAGTGACC
CCTGGTATCA
TCCTCCTACC
CGGCACCGAC
CCGTGTACTT

GGCACCAAGG

CAGAGTGACC
CCTGGTATCA
TCCTCCTACC
CGGCACCGAC
CCGTGTACTT

GGCACCAAGG

ACCTGCACCG
CCGACAGCCT
GCGGCACCAC
AAGGACGACT
CGAGGACACC
ACTGGGGCCA

ATCACATGCA
GCAGAAAACC
GGAACACCGG
TTTACCCTGA
CTGCCAGCAG

TGGAAATAAA

ATCACATGCA
GCAGAAGCCC
GGAACACCGG
TTTACCCTGA
CTGCCAGCAG

TGGAAATAAA

TGTCCGGCTT
CCAGGCAAAG
CAACTACAAC
CCAAGAACAC
GCCATCTACT
GGGCACCCIG

AGGCCTCTCA
GGCAAGGCCC
CGTGCCCGAC
CCATCAGCTIC
CACTACATCA

PCT/US2012/027160

CAGGTGCAGC TGCAGGAATC CGGCCCTGGC CTGGTICAAGC

CTCCCTGCTIG
GCCTIGGAATG
TCCGCCCTGA
CCTGTACCTIG
ACTGCGCCCG
GTCACCGTIGT

GACATCGTGA TGACCCAGTC CCCCAGCTTC CTGTCCGCCT

GGACGTGCGG
CCAAGCTGCT
CGGTITTACCG
CCTGCAGGCC
CCCCCTACAC

A (SEQID NO:23)

AGGCCTCTCA
GGCAAGGCCC
CGTGCCCGAC
CCATCAGCTIC
CACTACATCA

GACATCGTGA TGACCCAGTC CCCCTCCAGC CTGTCCGCCT

GGACGTGCGG
CCAAGCTGCT
CGGTITTACCG
CCTGCAGGCC
CCCCCTACAC

A (SEQID NO:24)

VK3: GACATCCAGA TGACCCAGTC CCCCTCCAGC CTGTCCGCCT

CTGTGGGCGA
AACACCGTGG
GATCTACTCC
GCTCTIGGAAG
GAGGACGTGG
CTTCGGCGGA

Vk4:

CAGAGTGACC
CCTGGTATCA
TCCTCCTACC
CGGCACCGAC
CCGTGTACTT
GGCACCAAGG

ATCACATGCA
GCAGAAGCCC
GGAACACCGG
TTTACCCTGA
CTGCCAGCAG

AGGCCTCCCA
GGCAAGGCCC
CGTGCCCGAC
CCATCAGCTIC
CACTACATCA

GGACGTGCGG
CCAAGCTGCT
CGGTTCTCIG
CCTGCAGGCC
CCCCCTACAC

TGGAAATAAA A (SEQ ID NO:25)

GACATCCAGA TGACCCAGTC CCCCTCCAGC CTGTCCGCCT

CTGTGGGCGA CAGAGTGACC ATCACATGCA AGGCCTCTCA GGACGTGCGG

AACACCGTGG CCTGGTATCA GCAGAAGCCC GGCAAGGCCC CCAAGCTGCT

GATCTACTCC TCCTCCTACC GGAACACCGG CGTGCCCGAC CGGTTCICTG
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GCTCTGGAAG CGGCACCGAC TTTACCCTGA CCATCAGCTC CCTGCAGGCC
GAGGACGTGG CCGTGTACTA CTGCCAGCAG CACTACATCA CCCCCTACAC
CTTCGGCGGA GGCACCAAGG TGGAAATAAA A (SEQ ID NO:26)

[0112] Because the structure of antibodies, including the juxtaposition of CDRs and
framework regions in the variable region, the structure of framework regions and the structure of
heavy- and light-chain constant regions, is well-known in the art; it is well within the skill of the
art to obtain related nucleic acids that encode anti-MMP-9 antibodies. Accordingly,
polynucleotides comprising nucleic acid sequences having at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 98% and at least 99% homology to any of the nucleotide
sequences disclosed herein are also provided. Accordingly, polynucleotides comprising nucleic
acid sequences having at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 98% and at least 99% identity to any of the nucleotide sequences disclosed herein are also
provided. In one example, the polynucleotide contains at least at or about 75 %, 80 %, 85 %, 90
%, 91 %, 92 %, 93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % or more sequence identity with SEQ
ID NO: 21 or includes or is SEQ ID NO: 21 and/or contains at least at or about 75 %, 80 %, 85
%, 90 %, 91 %, 92 %, 93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % or more sequence identity
with SEQ ID NO: 26 or includes or is SEQ ID NO: 26.

Pharmaceutical Compositions

[0113] MMP9 binding proteins, as well as nucleic acid (e.g., DNA or RNA) encoding
MMP9 binding proteins, can be provided as a pharmaceutical composition, e.g., combined with
a pharmaceutically acceptable carrier or excipient. Such pharmaceutical compositions are useful
for, for example, administration to a subject in vivo or ex vivo, and for diagnosing and/or
treating a subject with the MMP9 binding proteins, such as in any of the therapeutic or
diagnostic methods provided herein.

[0114] Pharmaceutically acceptable carriers are physiologically acceptable to the
administered patient and retain the therapeutic properties of the antibodies or peptides with
which it is administered. Pharmaceutically-acceptable carriers and their formulations are and
generally described in, for example, Remington” pharmaceutical Sciences (18th Edition, ed. A.
Gennaro, Mack Publishing Co., Easton, PA 1990). One exemplary pharmaceutical carrier is
physiological saline. Each carrier is “pharmaceutically acceptable” in the sense of being
compatible with the other ingredients of the formulation and not substantially injurious to the

patient.
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[0115] Pharmaceutical compositions can be formulated to be compatible with a particular
route of administration, systemic or local. Thus, pharmaceutical compositions include carriers,
diluents, or excipients suitable for administration by various routes.

[0116] Pharmaceutical compositions can include pharmaceutically acceptable additives.
Examples of additives include, but are not limited to, a sugar such as mannitol, sorbitol, glucose,
xylitol, trehalose, sorbose, sucrose, galactose, dextran, dextrose, fructose, lactose and mixtures
thereof. Pharmaceutically acceptable additives can be combined with pharmaceutically
acceptable carriers and/or excipients such as dextrose. Additives also include surfactants such as
polysorbate 20 or polysorbate §0.

[0117] The formulation and delivery methods will generally be adapted according to the site
and the disease to be treated. Exemplary formulations include, but are not limited to, those
suitable for parenteral administration, e.g., intravenous, intra-arterial, intramuscular, or
subcutaneous administration, or oral administration.

[0118] Pharmaceutical compositions for parenteral delivery include, for example, water,
saline, phosphate buffered saline, Hank’s solution, Ringer’s solution, dextrose/saline, and
glucose solutions. The formulations can contain auxiliary substances to approximate
physiological conditions, such as buffering agents, tonicity adjusting agents, wetting agents,
detergents and the like. Additives can also include additional active ingredients such as
bactericidal agents, or stabilizers. For example, the solution can contain sodium acetate, sodium
lactate, sodium chloride, potassium chloride, calcium chloride, sorbitan monolaurate or
triethanolamine oleate. Additional parenteral formulations and methods are described in Bai
(1997) J. Neuroimmunol. 80:65 75; Warren (1997) J. Neurol. Sci. 152:31 38; and Tonegawa
(1997) J. Exp. Med. 186:507 515. The parenteral preparation can be enclosed in ampules,
disposable syringes or multiple dose vials made of glass or plastic.

[0119] Pharmaceutical compositions for intradermal or subcutaneous administration can
include a sterile diluent, such as water, saline solution, fixed oils, polyethylene glycols,
glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl
alcohol or methyl parabens; antioxidants such as ascorbic acid, glutathione or sodium bisulfite;
chelating agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or
phosphates and agents for the adjustment of tonicity such as sodium chloride or dextrose.

[0120] Pharmaceutical compositions for injection include aqueous solutions (where water
soluble) or dispersions and sterile powders for the extemporaneous preparation of sterile
injectable solutions or dispersion. For intravenous administration, suitable carriers include
physiological saline, bacteriostatic water, Cremophor EL'TM (BASF, Parsippany, N.J.) or

phosphate buffered saline (PBS). The carrier can be a solvent or dispersion medium containing,
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for example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyetheylene glycol, and the like), and suitable mixtures thereof. Fluidity can be maintained,
for example, by the use of a coating such as lecithin, by the maintenance of the required particle
size in the case of dispersion and by the use of surfactants. Antibacterial and antifungal agents
include, for example, parabens, chlorobutanol, phenol, ascorbic acid and thimerosal. Isotonic
agents, for example, sugars, polyalcohols such as manitol, sorbitol, and sodium chloride may be
included in the composition. The resulting solutions can be packaged for use as is, or
lyophilized; the lyophilized preparation can later be combined with a sterile solution prior to
administration.

[0121] Pharmaceutically acceptable carriers can contain a compound that stabilizes,
increases, or delays absorption or clearance. Such compounds include, for example,
carbohydrates, such as glucose, sucrose, or dextrans; low molecular weight proteins;
compositions that reduce the clearance or hydrolysis of peptides; or excipients or other
stabilizers and/or buffers. Agents that delay absorption include, for example, aluminum
monostearate and gelatin. Detergents can also be used to stabilize or to increase or decrease the
absorption of the pharmaceutical composition, including liposomal carriers. To protect from
digestion the compound can be complexed with a composition to render it resistant to acidic and
enzymatic hydrolysis, or the compound can be complexed in an appropriately resistant carrier
such as a liposome. Means of protecting compounds from digestion are known in the art (see,
e.g., Fix (1996) Pharm Res. 13:1760 1764; Samanen (1996) J. Pharm. Pharmacol. 48:119 135;
and U.S. Pat. No. 5,391,377, describing lipid compositions for oral delivery of therapeutic
agents).

[0122] Compositions of the present invention can be combined with other therapeutic
moieties or imaging/diagnostic moieties as provided herein. Therapeutic moieties and/or
imaging moieties can be provided as a separate composition, or as a conjugated moiety present
on an MMP9 binding protein.

[0123] Formulations for in vivo administration are generally sterile. In one embodiment, the
pharmaceutical compositions are formulated to be free of pyrogens such that they are acceptable
for administration to human patients.

[0124] Various other pharmaceutical compositions and techniques for their preparation and
use will be known to those of skill in the art in light of the present disclosure. For a detailed
listing of suitable pharmacological compositions and associated administrative techniques one
can refer to the detailed teachings herein, which can be further supplemented by texts such as
Remington: The Science and Practice of Pharmacy 20th Ed. (Lippincott, Williams & Wilkins

2003).
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[0125] Pharmaceutical compositions can be formulated based on the physical characteristics
of the patient/subject needing treatment, the route of administration, and the like. Such can be
packaged in a suitable pharmaceutical package with appropriate labels for the distribution to
hospitals and clinics wherein the label is for the indication of treating a disorder as described
herein in a subject. Medicaments can be packaged as a single or multiple units. Instructions for
the dosage and administration of the pharmaceutical compositions of the present invention can

be included with the pharmaceutical packages and kits described below.

Methods of Use

[0126] The MMP9 binding proteins, including anti-MMP9 antibodies and fragments thereof,
of the present disclosure can be used, for example, in therapeutic and diagnostic methods, such
as methods of detection of MMP9 in a sample, methods of treatment (e.g., as in methods of
inhibition of angiogenesis), and methods of diagnosis and prognosis. Thus, provided are
diagnostic and therapeutic methods and uses of the anti-MMP9 antibodies. Examples of

methods of use are described below.

Methods of Treatment

[0127] Provided herein are methods of treatment, including methods of treating diseases and
disorders associated with MMP9 expression and/or activity, as well as uses of the provided
antibodies and compositions in such methods. The diseases and disorders include, but are not
limited to cancer, e.g., tumors (e.g., primary or metastatic tumors), such as those that express or
are disposed in a tissue which expresses MMP9, and inflammatory diseases, such as
inflammatory bowel diseases, theumatoid arthritis and inflammatory myopathies.

[0128] As used herein, “treat” or “treatment” means stasis or a postponement of
development of one or more symptoms associated with a disease or disorder described herein, or
ameliorating existing uncontrolled or unwanted symptoms, preventing additional symptoms, or
ameliorating or preventing the underlying metabolic causes of symptoms. Thus, the terms
denote that a beneficial result has been conferred on a mammalian subject with a disease or
symptom, or with the potential to develop such disease or symptom. A response is achieved
when the patient experiences partial or total alleviation, or reduction of signs or symptoms of
illness, and can include, without limitation, prolongation of survival. The expected progression-
free survival times can be measured in months to years, depending on prognostic factors

including the number of relapses, stage of disease, and other factors.
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[0129] Also provided are pharmaceutical compositions for use in connection with such
methods, such as those containing any of the antibodies or fragments thereof described herein.
Compositions can be suitable for administration locally or systemically by any suitable route.

[0130] In general, MMP9 binding proteins are administered in a therapeutically effective
amount, e.g., in an amount to effect inhibition of tumor growth in a subject, to inhibit metastasis,
to inhibit inflammation, to inhibit tissue destruction, to inhibit MMP9 activity, or to treat the
particular disease or condition associated with MMP9Y.

[0131] As used herein, unless otherwise specified, the term “therapeutically effective
amount” or “effective amount” refers to an amount of an agent or compound or composition that
when administered (either alone or in combination with another therapeutic agent, as may be
specified) to a subject is effective to prevent or ameliorate the disease condition or the
progression of the disease, or result in amelioration of symptoms, e.g., treatment, healing,
prevention or amelioration of the relevant medical condition, or an increase in rate of treatment,
healing, prevention or amelioration of such conditions. When applied to an individual active
ingredient administered alone, a therapeutically effective dose refers to that ingredient alone.
When applied to a combination, a therapeutically effective dose refers to combined amounts of
the active ingredients that result in the therapeutic effect, whether administered in combination,
serially or simultaneously. In one example, when in vivo administration of an anti-MMP9
antibody is employed, normal dosage amounts can vary from about 10 ng/kg to up to 100 mg/kg
of mammal body weight or more per day, preferably about 1 pg/kg/day to 50 mg/kg/day,
optionally about 100 ng/kg/day to 20 mg/kg/day, 500 pg/kg/day to 10 mg/kg/day, or 1
mg/kg/day to 10 mg/kg/day, depending upon the route of administration. In one embodiment,
intravenous dosage range from about 1 mg/kg to about 30 mg/kg. In some embodiments,
intravenous dosages range from at or about 1 mg/kg to at or about 14 mg/kg, such as from at or
about 2 mg/kg to at or about 14 mg/kg, q14d, once every 14 days. In other embodiments,
subcutaneous dosages range from at or about 1 mg/kg to at or about 28 mg/kg, such as from at or
about 2 mg/kg to at or about 28 mg/kg, q14d, once every 14 days. In some embodiments, the
effective amount of dosage is administered once every 7 to 28 days. In one embodiment, the
effective amount of dosage is administered once every 7 days. In another embodiment, the
effective amount of dosage is administered once every 28 days.

[0132] The selected dosage regimen will depend upon a variety of factors including the
activity of the MMP9 binding protein, the route of administration, the time of administration, the
rate of excretion of the particular compound being employed, the duration of the treatment, other

drugs, compounds and/or materials used in combination with the particular composition
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employed, the age, sex, weight, condition, general health and prior medical history of the patient
being treated, and like factors well known in the medical arts.

[0133] A clinician having ordinary skill in the art can readily determine and prescribe the
effective amount of the pharmaceutical composition required. For example, the physician or
veterinarian can start doses of the compounds of the invention employed in the pharmaceutical
composition at levels lower than that required in order to achieve the desired therapeutic effect
and gradually increase the dosage until the desired effect is achieved.

[0134] In some cases, the methods of treatment include parenteral administration, e.g.,
intravenous, intra-arterial, intramuscular, or subcutaneous administration, or oral administration
of the agent, e.g., anti-MMP9 antibody or composition containing the same.

[0135] As used herein, the term "subject” means a mammalian subject. Exemplary subjects
include, but are not limited to humans, monkeys, dogs, cats, mice, rats, cows, horses, goats and
sheep. In some embodiments, the subject has cancer, an inflammatory disease or condition, or an
autoimmune disease or condition, and can be treated with the agent of the present invention as
described below.

[0136] If needed, for treatments, methods can further include additional therapies, such as in
the case of cancer, surgical removal of the cancer and/or administration of an anti-cancer agent
or treatment in addition to an MMP9 binding protein. Administration of such an anti-cancer

agent or treatment can be concurrent with administration of the compositions disclosed herein.

Methods of Detection of MMP9

[0137] The present disclosure also contemplates methods of detecting MMP9 in a subject,
e.g., to detect tumor or tumor-associated tissue expressing MMP9, or tissue or fluid or other
biological sample associated with a disease as described herein, such as autoimmune or
inflammatory disease. Thus, methods of diagnosing, monitoring, staging or detecting a tumor
having MMP?9 activity are provided.

[0138] Samples (e.g., test biological samples) from a subject (e.g., an individual suspected of
having or known to have a tumor associated with MMP9 expression, or suspected of having or
known to have another disease or condition), can be analyzed for MMP9 presence, absence,
expression, and/or levels. For example, such samples can be collected and analyzed by detecting
the presence or absence of binding of an MMP9 binding protein, such as an antibody or
fragment as described herein, to substance (e.g., protein) in the sample. In some examples, the
methods further include comparing the amount of binding detected to an amount of binding to a

control sample, or comparing the detected level of MMP9 to a control level of MMP9. In some
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cases, the methods indicate the presence, absence, or severity of an MMP9-associated disease or
condition, such as one described herein.

[0139] This analysis can be performed prior to the initiation of treatment using an MMP9
binding protein as described herein, or can be done as part of monitoring of progress of cancer
treatment. In some embodiments, provided are methods of treatment, carried out by performing
the detection assays and initiating, altering, or discontinuing treatment of the subject, for
example, based on the results of the diagnostic assay. Such diagnostic analysis can be
performed using any sample, including but not limited to tissue, cells isolated from such tissues,
and the like. In some cases, the methods are performed on liquid samples, such as blood,
plasma, serum, whole blood, saliva, urine, or semen. Tissue samples include, for example,
formalin-fixed or frozen tissue sections.

[0140] Any suitable method for detection and analysis of MMP9 can be employed. Various
diagnostic assay techniques known in the art can be adapted for such purpose, such as
competitive binding assays, direct or indirect sandwich assays and immunoprecipitation assays
conducted in either heterogeneous or homogeneous phases.

[0141] MMP9 binding proteins for use in detection methods can be labeled with a detectable
moiety. The detectable moiety directly or indirectly produces a detectable signal. For example,
the detectable moiety can be any of those described herein such as, for example, a radioisotope,
such as 3H, 14C, 32P, 358, or 125I, a fluorescent or chemiluminescent compound, such as
fluorescein isothiocyanate (FITC), Texas red, cyanin, photocyan, rhodamine, or luciferin, or an
enzyme, such as alkaline phosphatase, B-galactosidase or horseradish peroxidase.

[0142] Detection can be accomplished by contacting a sample under conditions suitable for
MMP9 binding protein binding to MMP9, and assessing the presence (e.g., level) or absence of
MMP9 binding protein-MMP9 complexes. A level of MMP9 in the sample in comparison with a
level of a reference sample can indicate the presence of a tumor or tumor-associated tissues
having MMP9 activity. The reference sample can be a sample taken from the subject at an
earlier time point or a sample from another individual.

[0143] Various aspects of the invention are further described and illustrated by way of the
several examples which follow, none of which are intended to limit the scope of the invention.

EXAMPLES
Example 1A: Preparation of antibodies to human MMP-9.

[0144] The full-length human MMP9 protein without a signal peptide (SEQ ID NO. 28) was
used to immunize mice. Spleen cells from immunized mice were fused with myeloma cells to
generate a hybridoma library. Monoclonal cultures were prepared and screened to identify

cultures expressing an anti-MMP9 monoclonal antibody.
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[0145] An antibody (AB0041) was purified from one of the cultures and characterized. This
antibody contained an Ig(G2b heavy chain and a kappa light chain. Characterization included
testing for the binding of AB0041 to other human MMPs and to MMP9 proteins from other
species, including cynomolgus monkey, rat and mouse. As shown in Table 2, the AB0041
antibody had greater affinity to human and cynomolgus MMP9, that it had lower affinity to rat
MMPI. In addition, the AB0O041 antibody did not bind to murine MMP9 or to many human
non-MMP matrix metalloproteinases.

Table 2: Cross reactivity of AB0041 and AB0045

MMP Tested Dissociation constant (Kd)
AB0045 AB0041
Human MMP1 >100 nM >100 nM
Human MMP2 >100 nM >100 nM
Mouse MMP2 >100 nM >100 nM
Human MMP3 >100 nM >100 nM
Human MMP7 >100 nM >100 nM
Human MMP§ >100 nM >100 nM
Human MMP9 0.168£0.117nM | 0.133 £ 0.030 nM
Cynomolgus monkey 0.082 £ 0.022 nM 0.145 £0.16 nM
MMP9
Mouse MMP9 >100 nM >100 nM
Rat MMP9 0.311£0.017nM | 0.332+0.022 nM
Human MMP10 >100 nM >100 nM
Human MMP12 >100 nM >100 nM
Human MMP13 >100 nM >100 nM

[0146] Additional characterization included assaying the binding of AB0041 to mutant
mouse and human MMP9 proteins. Non-identical residues in the catalytic domain of mouse and
human MMP?9 proteins were identified, and forty-six non-identical amino acid residues were
selected for mutagenesis. Most mutations were generated in mouse MMP9: the mouse amino
acid residues were mutated to match those of human MMP9. Other mutations were generated in
human MMP9: the human amino acid residues were mutated to match those of mouse MMP9.
The mutated mouse or human MMP9 proteins were used in an ELISA assay.

[0147] Inthe ELISA assay, the ABO041 antibody was used as the primary antibody and a
goat anti-mouse [gG antibody conjugated to horseradish peroxidase was used to detect the
binding. The wild-type human MMP9 was used a positive control and the wild-type mouse

MMP9 was used as a negative control. The results of the ELISA assay showed an arginine
35



WO 2013/130078 PCT/US2012/027160

residue at position 162 of the MMP9 amino acid sequence (R162) as important for the MMP9
binding of the AB0041 antibody. The results also showed the amino acid residues E111, D113,
and 1198 were important for the MMP9 binding of the AB0041 antibody. Based on the crystal
structure of MMP9, E111, D113, R162, and 1198 are grouped near each other around a Ca2+ ion
binding pocket of MMPO. In this study, the AB0O0O41 antibody was shown to specifically bind to
an epitope containing amino acid residues within regions of MMP9 containing amino acid
residues 104-119, 159-166, and 191-202.

[0148] In an enzymatic assay for MMPY, the AB0041 antibody was found to act as a non-
competitive inhibitor of MMPO.

Example 1B: Preparation of additional antibodies to human MMP-9.

[0149] Additional hybridomas were generated, which produced antibodies having variable
regions that shared identity with ABO0O41. One such hybridoma, designated M4, expressed an
antibody containing the heavy chain (Ig(G2b) sequence:

[0150] MAVLVLFLCLVAFPSCVLSQVQLKESGPGLVAPSQSLSITCTVSGFSLLSYGV
HWVRQPPGKGLEWLGVIWTGGSTNYNSALMSRLSISKDDSKSQVFLKMNSLQTDDTA
MYYCARYYYAMDYWGQGTSVTVSSAKTTPPSVYPIAPGCGDTTGSSVILGCLVKGYFPE
SVIVIWNSGSLSSSVHTFPALLQOSGLYTMSSSVIVPSSTWPSQTVICSVAHPASSTTVDKKLEPS
GPISTINPCPPCKECHKCPAPNLEGGPSVFIFPPNIKDVIMISLTPKVTCVVVDVSEDDPDVRI
SWEFVNNVEVHTAQTQTHREDYNSTIRVVSALPIQHQOQDWMSGKEFKCKVNNKDILPSPIERTISK
IKGLVRAPQVYILPPPAEQILSRKDVSLTCLVVGFNPGDISVEWTSNGHTEENYKDTAPVLDSD
GSYFIYSKLDIKTSKWEKTDSIFSCNVRHEGLKNYYLKKTISRSPGK (SEQ ID NO:30)

[0151] (signal peptide set forth in underlined text, variable region set forth in plain text, and
constant region set forth in italics), and the light chain (kappa) sequence:

[0152] MESQIQVEVEVFLWLSGVDGDIVMTQSHKEMFTSVGDRVSITCKASQDVRNT
VAWYQQKTGQSPKLLIYSASYRNTGVPDRFTGSISGTDFTFTISSVQAEDLALYYCQQH
YSTPYTFGGGTKLEVKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSE
RONGVINSWITDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSFNRNEC

(signal peptide set forth in underlined text, variable region set forth in plain text, and constant
region set forth in italics) (SEQ ID NO: 31).

[0153] The M4 antibody had a variable heavy chain with an amino acid sequence:

[0154] QVQLKESGPGLVAPSQSLSITCTVSGESLLSYGVHWVRQPPGKGLEWLGVIW
TGGSTNYNSALMSRLSISKDDSKSQVFLKMNSLQTDDTAMYYCARYYYAMDYWGQG
TSVTVSS (CDRs 1, 2, and 3 (SEQ ID NOs: 34, 35, and 36, respectively) underlined) (SEQ ID
NO: 32)

36



WO 2013/130078 PCT/US2012/027160

[0155] and a variable light chain with the amino acid sequence

[0156] DIVMTQSHKFMFTSVGDRVSITCKASQDVRNTVAWYQQKTGQSPKLLIYSAS
YRNTGVPDRFTGSISGTDFTFTISSVQAEDLALYYCQOHYSTPYTFGGGTKLEVK (CDRs
1, 2, and 3 (SEQ ID NOs: 37, 38, and 39, respectively) underlined) (SEQ ID NO: 33).

[0157] Another such hybridoma, designated M 12, expressed only a kappa chain, having the
sequence:

[0158] QVEVYMLLWLSGVDGDIVMTQSQKFMSTSVGDRVSVTCKASQNVGTNVA
WYQQKPGQSPKALIYSASYRFSGVPDREFTGSGSGTDFTLTISNVQSEDLAEYFCQQYNS
YPYTFGGGTKLEIKRADAAPTVSIFPPSSEQLTSGGASVVCEFLNNI'YPKDINVKWKIDGSERQ
NGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERANSYTCEATHKTSTSPIVKSIFNRNEC (signal

peptide set forth in underlined text, variable region set forth in plain text, and constant region set
forth in italics) (SEQ ID NO: 40).

[0159] The M12 antibody had a variable light chain with the amino acid sequence

[0160] DIVMTQSQKFMSTSVGDRVSVTCKASONVGTNVAWYQQKPGQSPKALIYSA
SYREFSGVPDRFTGSGSGTDFTLTISNVQSEDLAEYFCOOYNSYPYTFGGGTKLEIK (CDRs
1, 2, and 3 (SEQ ID NOs: 42, 43, and 44, respectively) underlined) (SEQ ID NO: 41).

[0161] A sequence comparison, showing differences between the M4 and M12 heavy and
light chains as compared with AB0O041 antibody is shown in Figure 4.

[0162] An enzymatic assay was carried out. The results demonstrated that the antibodies
produced by the M4 and M12 hybridomas acted as non-competitive inhibitors of MMP9 (data

not shown).

Example 1C: Preparation of antibodies to mouse MMP-9.

[0163] Another mouse antibody, AB0046, was generated. Using a process similar to that
described in Example 1A, the MMP9-knockout mice (strain B6.FVB (Cg)- Mmp9™ /1) was
immunized using targeted domains of the pro/catalytic domain fragment of murine MMP9. The
ABO0046 antibody had a kappa light chain with an amino acid sequence
MSSAQFLGLLLLCFOQGTRCDIQOMTQTTSSLSASLGDRVTISCSASQGISNYLNWYQQKPD
GTFKLLIYYTSILHSGVPSRESGSGSGTDYSLTISNLEPEDIATYYCQQYGWLPRTFGGGT
KLEIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNIYPKDINVKWKIDGSERQNGVILNSWTD
ODSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSFNRNEC (SEQ ID NO: 45)
(signal peptide set forth in underlined text, variable region set forth in plain text, and constant
region set forth in italics) and an IgGG1 heavy chain with an amino acid sequence
MGWSSHILFLVATATGVHSQVQLQQPGSVLVRPGASVKLSCTASGYTFISYWMNWVK

QRPGQGLEWIGEIYPISGRTNYNEKFKVKATLTVDTSSSTAYMDLNSLTSEDSAVYYCA
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RSRANWDDYWGQGTTLTVSSAKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVIVT
WNSGSLSSGVHTFPAVLOSDLYTLSSSVIVPSSTWPSETVICNVAHPASSTKVDKKIVPRDCGC
KPCICTVPEVSSVFIFPPKPKDVITITLTPKVTCVVVDISKDDPEVQIFSWEFVDDVEVHTAQTQP
REEQEFNSTFRSVSELPIMHQOQDWINGKEFKCRVNSAAFPAPIEKTISKTKGRPKAPQVYTIPPP
KEQMAKDKVSLTCMITDFFPEDITVEWQWNGQPAENYKNTQPIMDTDGSYFVYSKINVQKS
NWEAGNTFTCSVLHEGLHNHHTEKSLSHSPGK (SEQ ID NO: 46) (signal peptide set forth in
underlined text, variable region set forth in plain text, and constant region set forth in italics).

[0164] The following amino acid sequence comprises the framework regions and
complementarity-determining regions (CDRs) of the variable region of the Ig(G1 heavy chain of
AB0046 (with CDRs underlined):

[0165] QVQLQQPGSVLVRPGASVKLSCTASGYTFISYWMNWVKQRPGQGLEWIGEI
YPISGRTNYNEKFKVKATLTVDTSSSTAYMDLNSLTSEDSAVYYCARSRANWDDYWG
QGTTLTVSS (SEQ ID No: 47).

[0166] The following amino acid sequence comprises the framework regions and
complementarity-determining regions (CDRs) of the variable region of the kappa light chain of
AB0046 (with CDRs underlined):

[0167] DIQMTQTTSSLSASLGDRVTISCSASQGISNYILNWYQQKPDGTFKLLIYYTSIL
HSGVPSRESGSGSGTDYSLTISNLEPEDIATYYCQOQOYGWLPRTFGGGTKLEIK (SEQ ID
No: 48)

[0168] Additional characterizations showed that the AB0046 antibody bound to mouse

MMP9 non-competitively or its binding was not dependant on the concentration of mouse
MMP9. The AB0046 antibody did not bind to human MMP9 or MMP2, mouse MMP2, 3,7, 8,
or 12. Using epitope analysis as described in Example 1A, it was shown that the proline residue
at position 162 of the mouse MMP9 amino acid sequence (P162) (corresponding to R162 of
human MMP9) was important for the MMP9 binding of the AB0046 antibody. The results
suggested that the AB0046 antibody specifically bound to an epitope containing a residue within
a portion of mouse MMP9 corresponding to the portion containing amino acids 159-166 of
human MMP9. Thus, the AB0046 antibody was an inhibitory antibody specific to mouse
MMP9 and had similar kinetics of binding and inhibition as those of AB0041. Because AB0046
is specific to mouse MMP9 and binds to an epitope as AB0041/AB0045, AB0046 is suitable for
assays which uses either AB0041 or ABO045.

[0169] Further characterization showed that the AB0O046 antibody was a murine [gG1
isotype, having a limited effector function in mouse.

[0170] Three other mouse anti-MMP9 antibodies were generated using similar methods,

which were non-inhibitory and for which P162 was important for binding.
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Example 2: Humanization of antibodies to human MMP9

[0171] The amino acid sequences of the heavy chain and light chain of the mouse AB0041
antibody were altered at certain locations in the framework (i.e., non-CDR) portion of their
variable regions to generate proteins that are less immunogenic in humans. These amino acid
sequence changes were shown in Figures 1 and 2. The cross-reactivity of one humanized
antibody, referred to as AB0045, is shown in Table 2A above.

[0172] The humanized variant anti-MMP9 antibody, AB0045 (humanized, modified IgG4
(S241P); see Example 2, above) contained the humanized AB0041 heavy chain variant VH3
(having the sequence set forth in SEQ ID NO: 7

[0173] (QVQLQESGPGLVKPSETLSLTCTVSGFSLLSYGVHWVRQPPGKGLEWLGVI
WTGGTTNYNSALMSREFTISKDDSKNTVYLKMNSLKTEDTAIYYCARYYYGMDYWGQ
GTLVTVSS)

[0174] and the humanized AB0O0O41 light chain variant VH4 (having the light chain sequence
set forth in VKk4 (having the sequence set forth in SEQ ID NO: 12

[0175] (DIQMTQSPSSLSASVGDRVTITCKASQDVRNTVAWYQQKPGKAPKLLIYSSS
YRNTGVPDREFSGSGSGTDFTLTISSLQAEDVAVYYCQQHYITPYTFGGGTKVEIK)).

[0176] The heavy chain of the AB0045 antibody has the sequence set forth in SEQ ID NO:
49
MGWSLILLFLVAVATRVHSQVQLQESGPGLVKPSETLSLTCTVSGFSLLSYGVHWVRQ
PPGKGLEWLGVIWTGGTTNYNSALMSRFTISKDDSKNTVYLKMNSLKTEDTAIYYCAR
YYYGMDYWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCP
PCPAPEFLGGPSVELEFPPKPKDTIMISRTPEVICVVVDVSQEDPEVQFNWYVDGVEVHNAKT
KPREEQFNSTYRVVSVLTVLHQDWINGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLP
PSQEEMTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKS
RWQEGNVEFSCSVMHEALHNHYTQKSLSLSLGK (signal sequence underlined; sequence of the

constant region presented italics)); the light chain of the AB0O045 antibody has the sequence set
forth in SEQ ID NO: 50
(MRVPAQLLGLLLLWLPGARCDIQMTQSPSSLSASVGDRVTITCKASQDVRNTVAWYQ
QKPGKAPKLLIYSSSYRNTGVPDRIFSGSGSGTDFTLTISSLQAEDVAVYYCQQHYITPYT
FGGGTKVEIKRTVAAPSVEFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVITHQGLSSPVTKSFNRGEC (signal

sequence underlined; sequence of the constant region presented italics)). The antibody contains

1312 amino acids in length, is composed of two heavy chains and two light chains, and has a
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theoretical pl of about 7.90, extinction coefficient of about 1.50 AU/cm at 280 nm for 1 /L, a
molecular weight of about 144 kDa, and density of about 1 g/mL in formulation buffer (50-100
mg/ml. product concentration).

[0177] Further characterization of this antibody is described in Example 3, below.

Example 3: Characterization of variant MMP9 antibody AB0045 and comparison
to AB0041 and AB0046

[0178] As described above, AB0045 and AB0041 antibodies are non-competitive inhibitors
of MMPO. Thus, both antibodies inhibit MMP9 enzymatic activity independently of substrate
concentration. The AB0045 antibody binds to the same MMP9 epitope as the AB0O041 antibody
with an affinity in the 1 x 10-12 molar range, as shown by direct binding and surface plasmon
resonance (SPR) assays. Both antibodies are specific for MMP9, with no significant non-
specific binding observed against other purified protein targets including purified domains and
full length forms of MMP enzymes. Both AB0045 and AB0O0O41 antibodies are cross-reactive
with native and recombinant human and recombinant rat and cynomolgus monkey MMP9.

[0179] The in vitro binding affinity, inhibition characteristics, and the specificity of the
antibodies of AB0045, AB0041 and AB0046 for MMP9 of human and non-human origin were
determined using Enzyme-Linked Immunosorbent Assay (ELISA) and an MMP9 enzymatic
assay. SPR analysis was also used to generate dissociation constants (Kg) of AB0045 and
ABOO41.

[0180] In the ELISA assay, the Ky value of AB0045 and AB0041 antibodies for human,
cynomolgus monkey, and rat MMP9 derived from ELISA were all found to be <400 pM. The
ELISA data illustrated that both AB0045 and AB0041 antibodies cross-react with MMP9 from
all the relevant toxicology species tested. The AB0046 antibody was shown to be specific to
mouse MMP9 and therefore could be used as a surrogate antibody in mouse efficacy models.
The results showed that the Ky value of the AB0O045 antibodies for human MMP9 was 0.168 +
0.117 nM and the and K4 value of the AB0041 antibody was 0.133 £ 0.030 nM. The results on
the AB0046 antibodies showed it bound to mouse MMP9 with the K value of 0.218 + 0.097
nM. In the SPR analysis, the results showed that the K4 values of AB0045 and AB0041
antibodies for human MMP9 were 8.8 pM and 0.4 pM, respectively.

[0181] The enzymatic inhibitory activities of AB0045, AB0041, and AB0046 antibodies
were evaluated in an assay assessing MMP9-mediated cleavage of a fluorogenic peptide
substrate Mca-PLGL-Dpa-AR-NH2. All three antibodies inhibited MMP9 enzyme activity. The
ICso values of AB0045 (0.691 + 0.097 nM) and AB0041 (0.569 = 0.185 nM) for human MMP9

were not statistically different. The ICs, value for the AB0046 inhibition of mouse MMPY was
40



WO 2013/130078 PCT/US2012/027160

0.352 £ 0.03 nM. The value was not adjusted for the concentration of active enzyme that was
generated during the preparation. Additional MMP9 enzymatic assay under steady-state
conditions was used to determine ICsy and mode of inhibition. In this assay, the ICsy values of
ABO0045 ranged from 0.148 nM to 0.161 nM in a 20-fold range of substrate concentration, and in
one example is 0.158 nmThe results showed that the MMP9 inhibitory activity of AB0045 was

non-competitive.

Table 2B: Binding and Inhibitory Properties of AB0045, AB0041, and surrogate

mouse antibody AB0046
| AB0045 | AB0041 | AB0046
ELISA
Human MMP9 0.168 £0.117 nM 0.133 £ 0.030 nM >100 nM
Dissociation constant
Cynomolgus monkey | 0.082 + 0.022 nM 0.145+0.16 nM >100 nM
MMP9 Dissociation
constant
Mouse MMP9Y >100 nM >100 nM 0.218+0.097 nM
Dissociation constant
Rat MMP9 0.311 £0.017 nM 0.332 £ 0.022 nM >100 nM
Dissociation constant
SPR
Human MMPY 8.8pM 0.4pM ND
Dissociation constant
Activity Assay
Human MMP9 ICso | 0.691 = 0.097 nM 0.569 £0.185 nM >100 nM
Cynomolgus monkey | 0.194 £ 0.048 nM* 0.189 £ 0.019 nM* >100 nM
MMP9 ICso
Rat MMP9 ICso 8.23 +1.24 nM* 278 +1.17 nM * >100 nM
Mouse MMP9 ICso >100 nM >100 nM 0.35240.03 nM*

[0182] The results confirmed that AB0O045 and AB0041 have equivalent binding and
inhibitory properties and that AB0046 can serve as a relevant mouse surrogate antibody, for

example, in mouse models of human disease.

41



WO 2013/130078 PCT/US2012/027160

CLAIMS
What is claimed is:
1. An isolated antibody or fragment thereof, comprising: a heavy chain variable
(VH) region having a heavy chain complementary determining region (CDR) with an amino acid
sequence selected from the group consisting of SEQ ID NO: 13, SEQ ID NO: 14, and SEQ ID
NO: 15.

2. The antibody or fragment of claim 1, wherein the VH region has a heavy chain
CDR1 with the amino acid sequence of SEQ ID NO: 13, a heavy chain CDR2 with the amino
acid sequence of SEQ ID NO: 14, and a heavy chain CDR3 with the amino acid sequence of
SEQ ID NO: 15.

3. An isolated antibody or fragment thereof, comprising: a light chain variable (VL)
region having a light chain complementary determining region (CDR) with an amino acid
sequence selected from the group consisting of SEQ ID NO: 16, SEQ ID NO: 17, and SEQ ID
NO: 18.

4. The antibody or fragment of claim 3, wherein the VL region has a light chain
CDR1 with the amino acid sequence of SEQ ID NO: 16, a light chain CDR2 with the amino acid
sequence of SEQ ID NO: 17, and a light chain CDR3 with the amino acid sequence of SEQ ID
NO: 18.

5. The antibody or fragment of claim 3 or claim 4, wherein the antibody further
comprises a VH region having a heavy chain CDR1 with the amino acid sequence of SEQ ID
NO: 13, a heavy chain CDR2 with the amino acid sequence of SEQ ID NO: 14, and a heavy
chain CDR3 with the amino acid sequence of SEQ ID NO: 15.

6. The antibody or fragment of any of claims 1, 2, and 5, wherein the VH region has
the amino acid sequence set forth in SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID
NO: 6, SEQ ID NO: 7, or SEQ ID NO: 8.

7. The antibody or fragment of claim 6, wherein the VH region has the amino acid
sequence set forth in SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, or SEQ ID
NO: 8.
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8. The antibody or fragment of any of claims 3-7 wherein the VL region has the
amino acid sequence set forth in SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO:
10, SEQ ID NO: 11, or SEQ ID NO: 12.

9. The antibody or fragment of claim 8, wherein the VL region has the amino acid
sequence set forth in SEQ ID NO: 4, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, or SEQ
ID NO: 12.

10. The antibody or fragment of claim 5, wherein the VH region has the amino acid
sequence set forth in SEQ ID NO: 7 and the VL region has the amino acid sequence set forth in
SEQ ID NO: 12.

11. An isolated antibody or fragment thereof that competes for binding to MMP9
with an antibody having a VH region with the amino acid sequence set forth in SEQ ID NO: 7
and a VL region with the amino acid sequence set forth in SEQ ID NO: 12.

12. An isolated antibody or fragment thereof that specifically binds to an epitope of
MMP9, wherein the epitope comprises an amino acid residue within a region of MMP9, the

region consisting of residues 104-119, residues 159-166, or residues 191-202 of SEQ ID NO: 27.

13. The antibody or fragment of claim 12, wherein the epitope comprises an amino
acid residue within a region of MMP9 consisting of residues 104-119 of SEQ ID NO: 27, an
amino acid residue within a region of MMP9 consisting of residues 159-166 of SEQ ID NO: 27,
and an amino acid residue within a region of MMP9 consisting of residues 191-202 of SEQ ID
NO: 27.

14. The antibody or fragment of claim 12 or 13, wherein the epitope comprises E111,

D113, R162, or [198 of SEQ ID NO: 27.

15. The antibody or fragment of claim 14, wherein the epitope comprises R162 of
SEQ ID NO: 27.

16. The antibody or fragment of claim 14, wherein the epitope comprises E111,

D113, R162, and 1198 of SEQ ID NO: 27.
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17. The antibody or fragment of any of claims 1-16, wherein the antibody or

fragment inhibits the enzymatic activity of MMP9.

18. The antibody or fragment of claim 17, wherein the inhibition of the enzymatic

activity is non-competitive.

19. The antibody or fragment of any of claims 1-18, which is human or humanized.

20. The antibody or fragment of any of claims 1-19, for use in a method of inhibiting
MMPO activity in a subject, the method comprising administering to the subject the antibody or

fragment in an amount effective to inhibit MMP9 activity in the subject.

21. A method of inhibiting MMP9 activity in a subject, the method comprising
administering to the subject the antibody or fragment of any of claims 1-19 in an amount

effective to inhibit MMP9 activity in the subject.

22. The method of claim 21, wherein the antibody or fragment thereof is

administered intravenously at a dose from about 1 mg/kg to about 14 mg/kg.

23. The method of claim 21, wherein the antibody or fragment is administered

subcutaneously, at a dose of about 4 mg/kg to about 28 mg/kg.

24. The method of any of claims 21-23, wherein the antibody or fragment is

administered once every 7 to 28 days.

25. An isolated nucleic acid, comprising: a nucleotide sequence encoding a heavy
chain polypeptide comprising CDRs with the amino acid sequences set forth in SEQ ID NOs:
13-15 or a light chain polypeptide comprising CDRs with the amino acid sequences set forth in
SEQ ID NOs: 16-18.

26. The isolated nucleic acid of claim 25, wherein the nucleotide sequence encodes
the heavy chain polypeptide, which has an amino acid sequence selected from the group

consisting of SEQ ID NOS: 1, 3, and 5-8.
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217. The isolated nucleic acid of claim 25 or 26, wherein the nucleotide sequence
encodes the light chain polypeptide, which has an amino acid sequence selected from the group

consisting of SEQ ID NOS: 2, 4, and 9-12.

28. The isolated nucleic acid of any of claims 25-27, wherein the nucleotide sequence

comprises a sequence selected from the group consisting of SEQ ID NOs: 19-26.

29. The isolated nucleic acid of any of claims 25-28, wherein the nucleotide sequence

comprises SEQ ID NO: 21 and SEQ ID NO: 26.

30. A vector, comprising the isolated nucleic acid of any of claims 25-29.
31. A cell, comprising the vector of claim 30.
32. A pharmaceutical composition, comprising the antibody or fragment thereof of

any of claims 1-19.

33. A pharmaceutical composition, comprising the vector of claim 30.
34. A pharmaceutical composition, comprising the cell of claim 31.
35. The pharmaceutical composition of any of claims 32-34, for use in a method of

inhibiting MMP9 activity in a subject, the method comprising administering to the subject the

pharmaceutical composition in an amount effective to inhibit MMP9 activity in the subject.

36. A method of inhibiting MMP9 activity in a subject, comprising administering to
the subject the pharmaceutical composition of any of claims 32-34 in an amount effective to

inhibit MMPO activity in the subject.

37. A method of detecting MMP9 expression in a test sample from a subject, the
method comprising:

(a) contacting the test sample with an antibody or fragment of any of claims 1-19;
and

(b) detecting binding of the antibody or fragment to protein in the sample, thereby

detecting the presence of MMP9.
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38. The method of claim 37, further comprising comparing the amount of binding
detected in the test sample with an amount of binding of the antibody or fragment to a control

sample.

39. An isolated polypeptide, having an amino acid sequence consisting essentially of

residues 111-198 of SEQ ID NO: 27.

40. An isolated mutant MMP9 polypeptide, comprising an amino acid sequence
containing residues 111-198 of SEQ ID NO: 27 with an amino acid substitution at residue 111,
113, 162, or 198.

41. The isolated mutant MMP9 polypeptide of claim 40, wherein the amino acid

sequence contains an amino acid substitution at residues 111, 113, 162, and 198 of SEQ ID

NO 27.
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Lo —For B P RE I v B HAS  RA ERE B ANOE X CDR [ ERE W AE VH X, fr
iR CDR HA#% A 1 SEQ ID NO: 13, SEQ ID NO:14 & SEQ ID NO: 15 ZH bt 4H i 2 L 1 17
Ip
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3. R E BB B A BRI B AN JUE X CDR R RERT 42 VL X, Jir
A CDR ELA & A H SEQ ID NO:16. SEQ ID NO:17 J% SEQ ID NO:18 ZH %I EE 4l 2 LT
1

4. WRARBORE K 3 Frik Bt R s By, Horp ik VL X B 2 518 /741 4 SEQ 1D NO: 16
[*) 5255 CDR1 2 L8 [y 41 2 SEQ 1D NO: 17 [¥)42%E CDR2 2z FE/R 741124 SEQ 1D NO: 18 [{4%
% CDR3,

5. MRABRBCRIE K 3 8L 4 Frid piAs B Hod ik Stk 4 & B @R 75 A
SEQ ID NO:13 FEERE CDRL.ZIERR /7414 SEQ 1D NO: 14 [ EHE CDR2 M2 LR /741 4 SEQ
ID NO: 15 FERE CDR3 1) VH [X o

6. FRABRBOREK 1.2 & 5 F—BORE R ik Mdi A s B, b Jrdk VH X B SEQ
ID NO:1.SEQ ID NO:3.SEQ ID NO:5.SEQ ID NO:6.SEQ ID NO:7 8% SEQ ID NO:8 1 [kik
(W2 LR o

7. WRARBORE K 6 BTk P A s B Horr Bk VHIX B SEQ 1D NO:3.SEQ ID NO:5.
SEQ ID NO:6.SEQ ID NO:7 8k SEQ 1D NO:8 " Tk (& IR 751

8. MRIEBCRELK 3 2 7 HfF—AUR L K Pk B pt AR sl By, Hodh ik VL X B SEQ
ID NO:2.SEQ ID NO:4.SEQ ID NO:9.SEQ ID NO:10.SEQ ID NO:11 8 SEQ ID NO:12 1 fit
HRIA K 2 SR 741

9. MARBORE K 8 ik Pt Ry B, Horp ik VL X B SEQ ID NO:4.SEQ ID NO:9.
SEQ ID NO:10.SEQ ID NO:11 8% SEQ ID NO:12 ik a2/ F 51

10. FRIEBCRIEKR 5 Brid (P s B, Horh ik VH X B SEQ 1D NO: 7 H Rk 1)
RILRR 74 FF H BT VL X BA SEQ 1D NO: 12 FR TR R T 741 .

L. —Fpor B ke By, 5 HA S SEQ 1D NO: 7 W BT R 2 S5 1.7 41 1Y VH
X FIE SEQ ID NO: 12 H iy FRIA IR 2 518 741 ) VL DX P4 58 4 455 1) MMP9 6

12, —FpiRE 5 PR 255 31 MMP9 119 3R A7 1) 43 5 i de ARk sl I A B, b ik 36 46769, 75 75 MMP9
) DX I P ) B TR RIS, TR X Ik i SEQ TD NO: 27 {5k ZE 104-119 583 159166 oiFkF:
191-202 41 i

13, MRAEARIZE K 12 Prik b piiasoqr B, b rk R A5 75l SEQ ID NO:27 (5%
55 104-119 ZH B f) MMPO B XS ) 28 FEBR VR AE 7R HH SEQ 1D NO: 27 [k Ik 159-166 41K,
) MMPO [) X 138 A F) S e R W% 5 S A6 1 SEQ  ID NO: 27 [IF%FE 191-202 2H p ) MMPO [ [X 15,
Pz LR I

14, MRYEACHEK 12 88 13 PrR i Peik sl B, g rid 24745 SEQ 1D NO:27
E111.D113.R162 5% 1198,

15, ARAEBRE SR 14 Pri’ deik sy By, Hp Brid R A7 SEQ ID NO:27 ] R162.
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16. MRIEACHE K 14 Fri’R fpiiAs sy B, Hr Prif LA 45 SEQ ID NO:27 fJ E111,
D113.R162 }% 1198,

17, FMRPEARNE R 1 2] 16 BRI ZE SR ITR PT A s By, b e i sior B
il MMPO ) IS E o

18. MRAEBRE R 17 Pri’ Bt iR B B, Horb Bk B M Bk S0l 2 4R 578 4 PRI

19. FRIEARIER 1 3] 18 E—AURIE R TR M HUR s B Hoh NREN R .

20. FRIEBCRE R 1 2 19 PAE—BORE SR PR M de ik s B, 5 TS 1)
MMPO 55 P () 759255 BT I 7 240 25 1) BT 3 AR5 7 24 ol B ik A 4 0 1) MMPO 5% 12k 1) =
[ TR e AR sl B o

21, PP ) MMPO Y MR 72, BT 7 v i P A R B R ik
AN ) MMPO 35 1 2 AR PR AR SR 1 3 19 R BUR SR TR AR B B .

22, WRABRBCRELR 21 Prid () 7732, Horp rR Sria st i Bz L4 1mg/kg B4 14mg/kg
[R50 E K T o

23. MRPEAURIE K 21 Frik i) 77725, Jorh IR B iR 80 B L4 Amg/ kg EI1% 28mg/ kg [
FEE T T

24. MRPEARNE K 21 2 23 PAE—BORE KPR I 77 1%, Hh ik Sk el )y BU2 & 7 2|
28 R—IkHFT .

25. — PPy B IIZIR, AL S A S BT SEQ 1D NO:13-15 iRk i &= 25 16 /741
] CDR [ E5 4 2 I B A0 27 LA SEQ ID NO: 16-18 H By [9id (1) 28 S8 J7 41 1) CDR (1584 22 ik
MR o

26. FRYTACRIZLSR 25 Prid it 75 B AL IR , 2o b Tk 1% 17 18 17 41) 9 B ik T8 22 1K, P
WEREZ LA % B SEQ ID NO: 1.3 & 5-8 41k I BEA (2 L8 741

27, MRPEARNELR 25 8K 26 Jrid 197> B AL IR, Forh Prid A7 BR e 51 4 i i i e e %2
Ik, ik 22 Ik B 16 1 B SEQ 1D NO:2.4 K 9-12 4 R B4 I s JE BRI 1)

28. MRAFBORELSK 25 21 27 FPAF—BOFELR AT 1) 4 B RAZ IR , Fomh B i % 17 1R 7 91) A,
A1k A B SEQ 1D NO:19-26 ZH B IEF A I E 41

29. MR BRI ELSK 25 3 28 HPAT—BOFELR BT 173 B LR , Forh B ik A% 1R 7 91) A,
4 SEQ 1D NO:21 1 SEQ ID NO:26.,

30. — Rl Ik, HAL S ARIRACRIE K 25 B 29 AT —BUR) B R AT 15 B A% IR -

31, —Fh i g, AL B RRIE AR B K 30 TR 81k

32. —FMEZA A, A SRIERRIER 1 2] 19 PR B R ATR Bk st 5

33. —MEEGAGY, A SRIEBIRER 30 Frid i dif.

34, —FhER 545, HA SRR PO K 31 Prik iy 4i .

35, MRYEBOM LR 32 21 34 AP AL — BRI ER P& (B 254 &9, SLH 3004 R b i
MMPO 35 1 (1 75 35 BT T 4 85 190 BT A (B3 A7 28l B ik A 1R (1 MMPO 5 1 1) 2
RIpT = 25454

36. — Bl R ) MMPO I PR IR 7 i, SLARL S T PR AS R BT A R g A~ R R
K] MMPO 375 1 1 8 AR AR UM 25K 32 3] 34 AE—BUR ZDR TR B 25 2150

3
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37, — PRI B AR BIIIRE S ) MMPO AR [ 7, PR i

(a) {F FT R IR FE S SAREBCRI SR 1 3] 19 FT— BRI Sk ik i Bk sl 5 Br it
P4

(b) Hrl BTk BT B Ik FE i 88 R 456 B GRS I MMPO (R A7 7E .

38. MRAEBCRIEL K 37 Frik i) 77 7%, 36 5 AMEL S 18 P DA RS B 1 45 6 10
5T B sk i Bl G B0 FRE S i A LU

39. — R B L AL, HHA A Bl SEQ 1D NO: 27 [{F%FE 111-198 &R P
P

40. —Fh 73 BS I 5EAL AR MMP9 22 IR, oAU & 5H SEQ ID NO: 27 [RFRAE 111-198 I HAEH
F5 111,113,162 8% 198 4 HA 28 SR BRI 2 3518 7471 o

41, FRAEBCR) SR 40 BT 43 B HI 548 0K MMP9 £ fik, 3 b BT id & 5 7 4176 SEQ 1D
NO: 27 [ 2E 111,113,162 & 198 &b & S M EUL .
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mEREREERNE 9 K

[0001] #4564 1 EFS-WEB 424 P VIR K S %

[0002]  WIMPEP § 173011.B. 2 (a) (C) "PATHEHEFEFRIAR, LAF 8 1 USPTO EFS-WEB 4525
PRSI T IR AR I e RN R DA SCS LI T N0 AASCR AT B 1. FTidvaR
FE B FHEAT I SCAR SO EARRITT -

[0003]

A A H KA CFH7)

246102008540Seqlist |20124E 2 H 29 H 65, 102 FH1

ARG
[0004] 77 W] gt 40 MO A1l 4 0 S TR R 1 K% G e 2 UK

BEEA

[0005]  JLJii4:)@ s Il (WMP) & T A B 40 B M EE T 1 FcRn o 50 1 40 i A g K e o Tk 2
B S — MR TS s, Hop e 8 =AM AR IR AL . X — KRV
20 AR ZH A R R B S L PR I 2R VA R T 2 288 R DO A R T2 R T AR 2 R
JE MMP SRAE N I 2 A

[0006]  MMP2 1 MMPO J& T35 i 4x J8 i L e 1) BH IR B AE AL . B A K24 WP LA E S
JHR BT K AR Ab 5 Rk B 5 5 5 R B % I 41 3R 45 5 IR A RR 45 A A, TH IS IR & 241
TR ARESE A — A 0- BERALEE AR

[0007]  MMP 5 2 Rl 2% 2R M0, AT A 9 MMP 0155035 43 i T8 B = shaiim KBS
By BRI, 5 B BRI F A R MMP FI5)

XMRAE
[oo08] A Wbl J &5 4 RIS i e 82 1 B -9 (WMPO) HR 1 ( XUFR A W1 -B) (145
aEA (BlaPTENESTR 56 /B WA GYAE ik, Fridsi & &E Al s ko
Hop B (Bltn, JUs &6 v B JF a5 517 ek (Te) E4E (BULIIRE R BL) A
Tg Bk (BUILIIRE R BO) o BRI N TeG, H A TeG (41 Tg61 8 TgG4) , i E
LIgG (Hlhn 1g62) , BB A BEEE A « B,
[0000]  MMP9 &t (HIAILIAR ) ks TESS & 3 WP Jf HAG & e e R & M
BRI &f fr e E . X488 MMPO 456 8t (1 n] JI T 22 sliAly B3RS X MMPO [Ry 3 PR TR (ol
1) 5 B iy A ER R  H e A e B AR TR R M . DRI, AEAS R TR 2L
ST 5 0 MMPO HTAR SCE Fr BOR MMP 35 M RS S ME SRR AE— 2207 0, A SO iR 7R
(K] MMPO &5 & 82 FPRE al AT MMPO, [R] I e VE FL e AR OGHE i < e 2 T B IR I D RE
[0010]  JXLEHUIARI T BUn] 2 M LR AL R P41 sl L 70, M/ s Al Zh BE (55 MMP9 B¢
FRpE R G G A, sl R E PURTE S S5 2 WP EIRAZINEET) ) A/ BE Tk
5
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(B anFp ) MMP9 [ 8E 7, Bl andE e 4 e ) AT HEA .

[0011]  PrikHi i v BrtoF5 B =R A2 (VH) X AR Le, ik VH X HH 7 SEQ 1D
NO:13.SEQ ID NO:14 B¢ SEQ ID NO: 15 [ 2R 741 [ HE 5 B b X (CDR) s RA Fsn]
45 (VL) X AR, Bk VL X B34 SEQ 1D NO:16.SEQ ID NO:17 B¢ SEQ ID NO:18 [z
BRI AR BE HAMSE X (CDR) o 7RI PEBUIART i Be i ds B 2 26 8R 741 4 SEQ 1D NO: 13
[¥J 5% CDR1. 2 & 8741 3 SEQ 1D NO: 14 (1) 5% CDR2 K 2 LR 7514 SEQ 1D NO: 15 [ &
BE CDR3 1S4 ; Jz HAT SEQ 1D NO: 15 [FJEEHE CDR3 (Y HSLL . 7R PP AR Fy B 73 AL 6 2
HRAFEBR T4 0 SEQ 1D NO: 16 f4LHE CDRI VR FERR 7514 SEQ 1D NO: 17 FI%:4%E CDR2 S &
SEIR T4 SEQ 1D NO: 18 [FJ£5E CDR3 [ FRLE s & HA R LT 54 SEQ 1D NO: 18 [4E%HE
CDR3 TR 4L ;DL K HA5 SEQ ID NO:13.14 K 15 FEEH#E CDR Al SEQ ID NO:16.17 f% 18 4%
B CDR [ F14E,

[0012]  IRHIPEHLAARR B s AMEFE HA 2 JE L7414 SEQ ID NO: 34 [{JE#E CDR1 \ Z JE 1R
JF5) 20 SEQ 1D NO: 35 [ E4E CDR2 A 2 ZE 1% /741 9 SEQ 1D NO:36 1) CDR3 (14t B
IR 7424 SEQ 1D NO: 36 [ HE4E CDR3 [ HSLL s R 2 5741 SEQ 1D NO: 37 [ H5E
CDR1.Z LR 7410 SEQ 1D NO: 38 [{14%2 5% CDR2 M 2 ZEBFE 1) 24 SEQ 1D NO: 39 [{14% %% CDR3
[FFRLE s A 25/ 741 SEQ 1D NO: 39 [1F6%#E CDR3 (1L ;L K HAA SEQ 1D NO:34.35
K 36 [ HE5E CDR A1 SEQ 1D NO:37.38 K 39 %2%5E CDR k4L,

[0013]  JRHBIPEHLAARR T B s AMFE HA 2 35174104 SEQ 1D NO:42 (5285 CDR1  Z 26 1R
JFH) 4 SEQ 1D NO:43 [R5 CDR2 M2 2R 741124 SEQ 1D NO:44 [¥)%4E CDR3 HIHLL ; &%
BASEMITY) R SEQ ID NO:44 [f14%%E CDR3 (kL.

[0014]  PERHLAARIS B A 4MUHE B £ SEQ 1D NO:3. SEQ ID NO:5. SEQ ID NO:6. SEQ
ID NO:7 8% SEQ 1D NO:8 H i FRIA M = 1R 7 41 () VH [X [ Le s x B SEQ 1D NO:4.
SEQ ID NO:9.SEQ ID NO:10.SEQ ID NO:11 8% SEQ ID NO:12 TRk & 3B F 4111 VL
DX IR S 1) K BT 27 SEQ 1D NO:3. SEQ ID NO:5. SEQ ID NO:6. SEQ ID NO:7 B SEQ 1D
NO: 8 H BT A ¥ 2 JE 8 J7- 41) 1) VH X R4 SEQ ID NO:4. SEQ ID NO:9. SEQ ID NO:10. SEQ
ID NO:11 8% SEQ ID NO: 12 " Bk i & 25 /e /7 41 1) VL X BRI B o 76— NRp 5 5241
o FrR PR BC R A SEQ 1D NO:7 [ VHIX R SEQ 1D NO: 12 [ VL X, B 51X 48751 B
F /) 75%.80%.85%.90% .91 %.92% .93 % .94 % .95% .96 % .97 % .98 % .99 % 5 5
RS EE . A AMUSE B S SEQ 1D NO:32 B 47 Fp T IRIR B Z EEBR 41 K VH [X
AP, K HAG A SEQ 1D NO:33 HhaEl SEQ ID NO:41 ek SEQ 1D NO:48 i [k [l & S 1% 5
F) VL AR, R A 4, DL 5887 4 A 2 /b BiE) 75%.80%.85%.90%.91%
92%.93% .94% .95 % .96 % .97 % 98 % . 99 % 5% T = FE A — S0k IR A o

[0015] TR BUAH A B 5 AMUAE B & SEQ 1D NO: 1 A BT Rid & 5 B8 7 41 1) VH X, il
/ BUEAF SEQ ID NO:2 Hh T FRIA I FERR P41 VL X, F / 85X L8741 BA /0 84
75% .80 % 85 %90 % .91 % 92 % .93 % .94 % .95 % .96 % .97 % .98 % .99 % BY 5 /& 41 —
A VH B VL X,

[0016]  7E—2L{f B, ik EaE 2t BA L B SEQ ID NO:19-22 4Rl M HF LI % 1R
FPA 2 125 45, JF H TR R a2 tHH A% 3 i SEQ 1D NO:23-26 ZH s BF 20 i
g INEZ REN e TP
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[0017] 2SBS0 ife] o, Frik Pt sl i Bemi) () ansd i JE 5S4 PR i) ) MMPO )
,]\io

[0018] PR HUARMI R B o AMUFERe 7 1t 455 31 MMPO [ F8 2 R AL IR L . 7E— 28,
PR AL R E R AT —FPoRE 5 M 4 B IR AL o 72— NS b, PR R4 5 72 SEQ
ID NO:27 JJE PR BRI TG AR B IR ik 2 (B, — BB AR R ) o 7St L
S, BTIR AT FEE MMPO (14508 XN I 2 2RI ik 2k (R, — B D2 Rk AL ) , 1
WP TR X IR SEQ 1D NO: 27 (5% 2L 104-202, 7E—285245 i, BT id R AL AL HEE MMP9 1]
faE R BRI AL (B, — B2 AR ) , 9 Wi rp ik X k2 SEQ 1D NO:27
IR 2% 104-119. 5% FE 159-166 Bk ZE 191-202, 7E—SEfHh, Bk R A7 B G 7EAE A SEQ
ID NO:27 (5% 2E 104119 [ MMPO X SN [ 2 R R vk % (B, — BN A2 IRRE ) fE1ER
SEQ ID NO:27 [{J5&JE 159-166 K] MMPO [X I8l P I 2 ZEIRVR B, M AE/E R SEQ 1D NO: 27 [k
55 191-202 (1) MMP9 X IUN I 2 R IR 55« {E— 2815 T, iR KA ELHE SEQ 1D NO: 27 1)
E111, D113, R162 B 1198, 7E—4845iE, HALHE SEQ ID NO:27 [ R162., 7E-—2LfE i,
HALHE SEQ 1D NO:27 (¥ E111.D113.R162 K 1198,

[0019]  fE—2Ef T, PrikfiiAsl B NIRRT

[0020] 75 —Sesfilrh, WI7ELY 4°C.25°C 37 CER 42°C ¥R FE T BTl &, Frk 5ok B LA
BT PR scPv. Fab JE 2 83 e PraA i K LSS F 80/ F 100nM, /L iEHL /N T 10nM, /T
VEHE /N T InM, AT /N T 0. 50M, A2 /N T 0. InM, A2/ T 0. 01nM BRAF 2%/ T
0. 005nM, £E R 25z sh A 0. 1 5 0. 20M 2 [8], 8/ T+ 0. 1 5 10pM 2 [6], B0+ 0.4 5
9pm Z 7], B AT 0. 4 55 8. 8pm Z [A MR E H 4L (K R 7 PELEA 2L MMP9.

[0021]  Fri@tpIHiAf T Bad e S EiRFuik A E—Fp A 2 /b2 75%.80% .85 %
90 %691 %92 %93 %94 %95 % .96 % .97 % .98 % .99 % 8% 5 i )B4 — Bk, sk H 5
IR B R 6T R A B B D ERZY 75 % .80 % .85 %190 % .91 % .92 % .93 % .94 % .95 %
969697 % 98% 99 % B 5 iy 7 A1) — B & Bl 43, 40 40 B 5 SEQ ID NO: 7 HL 2R —3K
PERY VH X RIS SEQ ID NO:12 B WSR3k r) VL R IGARLL . 24t T 5 By ik h e
— M TE A S5 AR MPY (IR, BN 5 AT & SEQ ID NO:7 A T id () 2 JE 18 7= 41 (1) VH [X
HIEr SEQ ID NO: 12 H Fr iR i 2 5 IR P 91 () VL X (I PT iR T 4 45 6 21 MP9 [Ptk .

[0022]  ACERAL T Guhd PR LR B o AR, ) an A dE EaRBT ARy B AR
(Rt P AL R . I BEIRAZ IR A &8 — M R S LR, Tk % 5 1R 741 4 A
T HA SEQ 1D NO:13-15 T i eid i) 2 2 2 2 41 1 CDR H B BE 2 JIKA / sl & AT SEQ
ID NO:16-18 H AT Rk i = 1R 7 41 1) CDR I FEsE £ Tk, fE— s filrh, ATl i 1R 15 471
AL FTIA EREZ IR, TR EREZ KR AL B SEQ 1D NO:1.3 & 5-8 4L HIHF2H il = FE R
JP5e 455 — AN SERI R, BRI IR 5 ga il BT id e 2 K, Frid 52 KA 1% A B SEQ
ID NO:2.4 J 9-12 ARG B R IEFR 74 £E— 5L, BTid i B e 4 B0 56k B i
SEQ ID NO:19-26, %1401 SEQ ID NO:21.SEQ ID NO:26 B¢ SEQ ID NO:21 & 26 4 & [IEEZH K]
JEH o JEHRAL T 5 I SR R 1) A8 P R 65 G ) 40 ., 497 i 3= 48 o

[0023]  CEEAE T ARG FTRPUIA B B IR AR S A MR I B 25 L G ) AE—esqp) i
BB 254 A4 T3 AN R AR ST, 51 an B 22 b nT sz sk AR A2 b nT 2 52 AR s
TEHle 16—, Frik e 2540 G4 T s b (067 T My e

7
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[0024] SR T RTIRBUOR T BCZ IR S BUR AE i R A i iR T A ()
AR MWMPO) A2 W (R an A TR 7R i MMPO) () 5 R &

[0025]  ZEMBSR L, JRAL T ¥5 K MMPO [FAS I (K12 I RN FILJS v, B FH T 6 7 v 16 2551
(flan FRBT MMPO FTARFIEE WMP9 25 & AP RIE—F ) o fE— 2815, ik ie Wi i
R B AN IR B A MMPO 265 . 34 7 v ] 51 a3 el A ISR R 5 A ST Tk
HTRE R B (Bl B yiikal i BER AT — ) Bl BRI Frid fo ksl i B 5 ATdAE
HER T ZE A, BRI MMPO A7 AR BEAT . AE— 281 TEH, B oEaR1G el e b it . £
— s, BT 5 VAR BRI MMPO () & BR K - 5 06 B K ST B A Ll g, 491 G i ok
Y6 P R T A I B 1 &5 A I B S PR LR B B A BN A I EAE LU . 7
—LEAE LR, BT 5 R T b B A MMPO (IR KT S R . S R, B
IR (S50 KPP AR B ) Fa7m 5 5o Ot o

[0026] 752 TR, f TR 77 AR 0 B MMPO 3571 BT 3R AN A i g s Vi IR A2 4, 9 4
MMPO AH G T T B Do 76— LEAE T P, BTk 773 I MG 2 T ik 75 iR R 25 3, 49
FAEFTARFE G RS EI ) MMPO KT, ¥R 97 B A, SR (R, o slorb i ) Brid A1k
VT o AEWIRE S AR IR BEZH 2353 B I 4 M 55 o 76— 281, BTk U v e 2 .
Y L2 MLV A L WV PR VB BRORS VL S VR RE AT 1) LR T A A 491 4 R G R[]
TE BRI o

[0027]  SGHRAL T 50 4 E 35 4 MRS MMPO [R5 50030 AN (A b 1) MMPO Y& RN / BRIA ST
AR IR 50 B 0110 T3 B T S8 T b i 25500 (A n B RSt MMPO Hi 4R H & MMP9
SEEEAPAT M) o TR 5k — R E G g AMAREET B U0 R MMP9 45581, B
W, WA PR ) MMP9 25 G HUIR s 7 BERIET . bkl Be— ks 7 M 4 6 310 9F
HAESE 4 A0 MMPO, 451 41, p G ASE 1A R FG MMPO v PEAS B0 o £E— 26t TR, Brik ik
B BOR 85 4B 2 RS R TT 505 A AR K MMPO, 1 i &5 45 T iR e A 2 — b AR sl Ay
Bto fE— 2850, Prid b sl i Be S EAN S 6 31 Bk MMPO SME MMP 5 (AT / BRI EAS
4545 31 MMP2,

[0028]  FITIR AR — 2 BB S SO UL, T8 5 MMPO ZRIE AT/ sl M I 38 n sl BRI 5%
(R B L o FEFELEAE T D, PR AR 2 S 5 MMPO SRR/ B 1 38 Ay ¢ 1R
BRI E . ARSI T, FridAMA R B 5 MMPY iR / Bl ME R AR AT 5 A9 s I
Ho

[0029] L4 ML T MMPO £ I, AU 45 588 & MMP9 £ JIK, 91 155 7H SEQ 1D NO:27 [y bk 2k
111-198 [ Z Ik, e HAGE SEQ 1D NO: 27 [5&ZE 111-198 JF HAE SEQ ID NO: 27 5k E 111,
113,162 8% 198 4b B A FE IR AU B AE T IR 2o ik AL BA 2 R U R ER 7Y £
Jiko

[0030]  IL4RAL T FIRBUAR LR EUR 41 R A Y AT — AN E v e W T i
W A&

M3 =15 BR
[0031] P& 1 7~ T /BB s B DT MMPO BT (ABO041) [ EEHE R AR X (M2 IE R T4, LA K
ERE ALK (VHI-VHA) [ IEIR 741, H 28 b DL 7R B AR 5 i A R = 1R

8
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FEHR 22 57« CDR 2 LLRMA B, 3 H NS AR R rh 5 26 AR/ B B e B LA AN [R) (R 2 2 R
ThIZk.

[0032] & 2 7R T /N LR SERE BT MMPO Hiik (ABOO4L) FAREE W AR X (W2 /e 741, LL &
X NN (VHI-VHY) 22518740, H 2t DL R R 5 1S B B 2
FERR A I ZE 5 o CDR A2 ARMA 871, 3 H R AR A T 5 558 A/ Bl B s BB A4 AN (] 1) 2 ik
kI

[0033] & 3 75H T MMP9 E R K.

[0034] & 4 7 T HEE R ABOO4AL M4 F M12 FRIHTAA I BE 5 R 5 i 2 L 18 7 1) 2 TR) 1 L

BAXHERR

[0035]  FRAE JIAEFR 7R, 5 WA K& WY SE R T 4 e A o B A AR AR
WAL 4l B RS IR e R 2 R 2 FE 21 DNA A A ) AH 9 A5 A iR B v T VR
A, HAE BT 8 A3 i B ARVE [ o IS8 ARl T STk I 2 P e AT R
NRAT R, 208, A% B. (Alberts, B.) S8 N, “4ifigsr 7AW % (Molecular
Biology of the Cell),” %8 5 ki, 225 RM 4 H it 4t (Garland Science), #H %5 N 4H
2y (New York, NY), 2008 ;3K D. (Voet, D.) SE A, “FEai LML A0 T /K ERIA
fir (Fundamentals of Biochemistry:Life at the Molecular Level),” % 3 i, %
59 B AR 7] (John Wiley&Sons), #r i v ME 1 5 (Hoboken, NJ), 2008 ; 6% i 47 &
7 J. (Sambrook, J.) 28 A, “/ F 7 B 2 8 48 B9 (Molecular Cloning:A Laboratory
Manual), 758 3R, ¥ RHESEE = Hih#t (Cold Spring Harbor Laboratory Press), 2001 ;
BN DUJR F. (Ausubel, F.) 2 A, “BAARD F AW =LK H R (Current Protocols in
Molecular Biology), ” 2 ar it A7) (John Wiley&Sons), 4% (New York), 1987 &
E IR I E e R 1. (Freshney, R 1.), “Zh4 s o5 A AR (Culture of
Animal Cells:A Manual of Basic Technique), ” 5 4 it , LT HRAT , Hrrerb M
e IEH (Somerset, NJ), 2000 ; S WA “B2% 7775 (Methods in Enzymology), ” A H iR
# (Academic Press), MAIFEJE WA EH P EF (San Diego, CA) » 2 WU, “ AT G i
25t H R (Current Protocols in Immunology), ” (R. l7E (R. Coico), MF4m%E ), &k
S ovw] (Wiley), 2010 4F 8 H 5o 88T

[0036] Kt MMP 7E MR AL B L RE L B M e T S il A R BIAE . 2 WAg
B (Hu) 25 A (2007) BARIER 259K (Nature Reviews:Drug Discovery)6:480-498,
PRIt , 75 28367 BRI 75 EE D ) — B PRy 52 MMP (R0 PR . RVETE P AR B3 B
[E Y5, 15 MMPO 1 MMP2 19 i BH S I ) 6 S RN D BEAE FH BH AN [E] . MMPO 3218 A& H 22 P
AR PEAH PR 1 FAE K R A5 S 1T o 73 48, MMPO FE RT R Bk /) BRAE 22 P i 0 A5 21 19,
1M MMP2 [ 38 57 HLZH e O H MMP2 55 BRIVE B sh it i) T HA DR EH . — 28850
7R, MMP2 JiE PRI 53k /s AR SR B 2 b FE AR ZE IR o O T L8900 s i, e i — i
MMP 135 P 52 B0 F0 o 78 e RIS, & 0HEE I — Pl MMP 183570 25 1 AE T 73 A RAE
S Bl PEslidh = Dhal. 2257, Fo28 MMP (5 1 MMP2) 13 PR 18 5 A2 1E AR B A P4
JIT R BIA /BT 1 o SR A MMP R O a R EIEH .

9
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[0037]  ATHR A A o it ) A e A0 ) B — MMP B 22 Bk BT it MMP (451 41 MMPQ) ()AL 35 1
H HA G HELE L MMP BATA I MMP SRy B S8 T MMP SR AT g MMP (19 2551,
BLFEETT ), BlndT AR LB R 456 7 B TR AR i S 1A L FH 45 Ao (196 97 1)
TR

[0038]  MMP9 #5421

[0039] AUk BHARAL T 454 R G R R A RE -9 (MP9) Ex 1 (WMP9 SRR A BHICHE -B) , 4]
UK MMPY, 5 51 B A5 SEQ 1D NO:27 5, SEQ ID NO:28 H F 4k (1) 2 56 1R 15 471 ) A2 MMPQ
&GS A, FlndrAF B (FlndtRgs & B « KRS G E AR5 Rk
HH (I E#E (ST BY) A Tg Bkt (SILThEe L) -

[0040] A BIEHR A T RF S ME &5 5 21 MMPO I HoAN 45449 40 MMP1, MMP2., MMP3. MMP7
MMP9 . MMP10 MMP12 Jz MMP13 S5 H & 3L i 4 8 85 LI B 1) MMPO &5 & a8 1. BRIk, B aiSRe e 1
MMP9 26 A — M S5 9E MMP9 555 48 81 I 2 35 M sl nT A I s A8 SR o e R PR
MMP 1) MMPO &5 & 4 AT FH T 75 B2 B0y SR 150 MMPO FRIRE S M=y (g, 336 ), 461 4 g
A E B s e 5 e e B VRS RN A

[0041]  EA K B LSSz b, T MMPO FL ARk MMPO 375 T F) — A kil 350 9 ELw] Ay s 7
P MMPO P o 75— AL , A SCHT 8 7 (1) MMP9 255 85 1 0] F T30 MMPO, [ I AN 5%
i) e R T 4 S A . MMP S RIR mMMPO 3 T (I )7 T Ay T e )R ) MMPO
WEPE, RS (EARFRT) BN A0E aMPo X SR EIE R (Bldn, Bl iEEm S A R
WENRSE ) FRPUASHEBURS S B

[0042] AU BHIGHRAL T e 5 PR 54 BIHE/ B MMPO (491 fr A28 MMPO | £ B8 MMP9 2 K
MMP9) ] MMP9 £54 511 o

[0043] AU BIEHRAL T 78 HFETE S MEADHIFA ) MMPO &5-5 S (5 ni MMP9 i fA R T
RERBL) o “HAESEAMEMEIF 7 R TRE G T M 0 R &5 & A0 AL A, FRER I R] &5 5 B
R 2w 305 P, AN E P IA B 5 45 A B R B — R0 . 45T B
HIVEH — M 5 Y466 BOR B JE K o ISR T 4 MDA 4] an 4 ik — s AP 1
S BRI IR FH o] 5 A B S B Te k.

[0044] AU B MMPO &5 582 (Bl andiiamILThae B ) BdE45G MWP9, el 2 A 3K
WP9, I HEA SA SR ERHEZ IKEA 2047 80%.85%.90% 95 % B H = 2 = 1R
FEH—BE R ER 2N (Bt B EgEEA,

[0045] AU B MMPO 558k (Bl andiiAmILThae B ) BG5S MMP9, il j2 A3k
WMP9, JF H HA 5 AT~ M 52 Ik B A 22/04) 80%.85% .90% .95 % B ¥ i 2 2 1R
FEH— B2 Ik (BUILhRe B S EEA,

[0046] A B MMPO &5 &8t (BT MLy Re v B ) BFEZ55 MMP9, i il A2
MMP9, JF H LA WA SCHT#8 7 () A4S 2 IR B AN 2 X (“CDRY) I EREZ L (s HThig
B UL RREEZ IR (BULThRE B 9 COR & A8 A

[0047]  WIASCHTAE A, RIS PR B — S0k ” B ARBUE” TEAX IR RN 22 IR 15 T2 o2 48 43
EE T R P 5 B B T A1) LU R, TS 2 KRB MZ R 7 72 MR R o [RIJE PRI — 3L
PERT % B @ LB T HE B H RO A e S A BRI 8 o 24 BT LR 741 P I AH
()57 65l A (] i T 8 2 SR TR o 40 1T, D)3 2653~ 7E PIT ik (57 B AH (] 5 >4 (R s 4 A [R) B

10
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ARSI BRI (B =F RV R / BRI TSR, ) Ay B I, DI 26 53~ n] Rk 75 BT il 47
EFRUE R« CARIVENE / ARSI B — B B LL R oR & Fa 70 2 A0 B AL BT L e 1 741
A — A IR FER BRI R BN R AIN, 7R (R EREBUZIR ) A
AFAE BN R L I A7 70 A 25 PR — B RT R / ARABLE

[0048] WA, «—FUHE” EE 9 WA B S BL 060 v LU 7 471) DG B 1A 3 i
K CBE, 8RR N ) I, 763X 48 5 40 oA A B A — B A BR B A SR R IR 2 1 T 4
oo FEd)—FRAEFE E X, B 2 /0 44 20.25.30.35.40.45.50.55.60.65 B 5 £ P adE
P2 SR T IR 1 DX Jl o DLIE B 5 KX MY, I H i KIE S B A BRI TR K. A
AT AL, H — NP R 02 75, LSRR P A AR LR . A P4 s i
I B RSP 5 S 25 T 9 A SRR, DB, $8 8 77 91 bR, I He e v 41 &
T S4 bS50 e AR T e e AR P S0 J AT A A X T 225 74 )7
P8 HEEH L

[0049] I FH U2 7 41— B0 5 43 Le 8032 1 SE 4 24 BLAST F1 BLAST 2. 0 53%, H 7331
R T 87277k (Altschul) 28 A (1990) 7 FAE) 4% (J. Mol. Biol.)215:403-410 ¢
BSEAE IR N (1977) BEFRIFSTY (Nucleic Acids Res.)25:3389-3402 1. #4047 BLAST 43 #71H)
AT 4 B EFZ A AR R P L (National Center for Biotechnology Information
www. ncbi.nlm. nih. gov) AN JT3x15 ., Henf M E A ClustalW( 4 E D. (Higgins
D.) ZE A (1994) ¥4 BRHT5T (Nucleic Acids Res)22:4673-4680) , £F www. ebi. ac. uk/Tools/
clustalw/index. html 1[5,

[0050]  AN—BURIEREAL B ] RO 2 SR U AN R o AR ST 2 R IR B i B -8
TR 0 W] B o 28R U, — 20 HLAA T TG N B (1 2 2R B 0 H 2R TN 2R B2 TR
SR SRR & R s — A B A MR R N B M AR R 2 R AN =R s — 4 A S
i (RN B 1 S5 IR b R AW e Ay WM s — 21 A 5 T R O B 1 S B R M R TR IR T
SR AR s — 2 B B R 2 R R 2 R RS R A R s F AR A
B W0 B ) 2 BE 1R A - D 2z R A T B 2 TR o

[0051]  PRAMZIER Z 1A 17 50— BUCE AR AT LLOG TP AN 23 T3 LA 4% 2 18 T 1 2448 SR
o HLATS5AT T P JE A P AR A RE (S WA, R ATE 5 (Sambrook) %
N, PSR TRrE , Bk, (1989) 412574 R# (Cold Spring Harbor,N.Y.)). /™
% 22 A8 A ) — A SE A9 A AE 50 °C B FE Ry I A B 0. 1XSSC (15mM A0 B4 /1. 5mM #7 4% ]
W) FARAS . TERE ARSI S AN BN AE 42°C N TN EWE P SRS E 50%
19t /12 .5 X SSC (150mM  NaCl. 15mM 7 45 B8 — 4 ) .50mM fof B2 84 (pHT7. 6) \5X P} G [CH W)
(Denhardt’s solution) .10 % fifi & %5 58 ¥ S 20mg/m1 2% 4 B U] ) 5 0 FS DNA ; Bl J5 (4
65°CF T+ 0. 1XSSC ikt JEds o A A5 A2 22 /0 5 FIRACR I S A RIFE P 4% 1 2%
oA, o i X A 5 FIRREE S 1 A 02 80 %6 [FIAE A, 18 2220 90 % [RIFE
PR WA LA 22 D[R RS A 11

[0052]  [KIuth, A BHAR AL 1 9 ik A — Lo pi iR s BT R &5 & i B HoAL & 5 AR SO IR 1)
FRE AR X R SR RS (111 SEQ 1D NO:1 8(5-8) HA %/ 80% .85%.90% .95 % &l 5
1o 2RI A — Bk B EARE T AR X 2K, RS WS P R (R R e 2 IR = SRR T ) ()
U1 SEQ 1D NO:2 B{ 9-12) HA £/ 80% .85% .90 % 95 % B¢ 5 /a7 s L 1R e 1) — B0 i m] 2%

11
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B2k,

[0053] A% BT MMPO BRI SEAG T AR B4 s A

[0054]  Hifk

[0055]  MMP9 4 & & AL FEPUIAFI L Thfe i B, 191 ks 5 45 6 21 MMP9 1 IRLE A Sy
i, RE“HiR” BIEE SR I S PURRA AT (BRI 22 X 741 ) 15 B ek
B LRGN PR ARTE & UL 52 B U A IF B o B os B huiE (BREeK s
TR NDINE AT £ NS L 7% NN ST S TN NN i i 7 NN b K71 NP B N 7 R NN A i
Mdiik (SR e piiE ), Kbtk B B (AR T ) Fv. scFv, Fab Fab’ \F(ab’),
M Fab,, W BRI T 75 W AEDE R AT o AR “ ANSRPiR” 21T RE I H4E AL CDR [X
A8, B NSRRI P 2B, I B AR fe AP S e B A o 1 [ s 3 i), TR
BPUATE AR B> G e R (BRI, A 37 AR E 3L B S 1Pk ) .

[0056]  “Hifk )y B AW E KPR — 5, Gl A KIUA KPR Z & X B AR X . 3k
LA F BT DAAEASCH AR Ch “Ihie ) B BUCBURE & B s i B Sl 45 Fab
Fab’ \ F(ab’), & Fv B s RN REDUAE s e MEPirk (LM (Zapata) 58 A (1995) R
THE (Protein Eng.)8(10):1057-1062) ;BBEEHUIATT T S HHPUIA P BUE LI 245 7 1 9L
o ARJNE BB BT LA F I PURES S v B, BRON “Fab” Jy B, Hoas B HAA 24
PURLE BRI s o — NI “Fe” B, AR T 5 T 45 ae ). B & H A TEee
F|F(ab’), )y B, HEAWAPURA G BA R AT IR

[0057]  “Fv 72 & 5o PR R AN g G A7 s W B/ NpU IR v B o 3 — RO F B RSN
B (1) — A EERE T AR G R O — AN R B ] AR S5 SR B — R A . AR R A, &
AN AR GRS = B R E X (CDR) AH BLAR FHUAAE V-V, ZSRWIR I AR E DRSS &
frrie 75/ CDR AL [FIHUM FHUADLR S5 G e ko SR, AN — R AR g el (sl By
XU BRE S PER 754 COR H i =N 3 B I vy B0V, X)) BERE RN 45 & B, Ao
M — AT CHEF, B

[0058]  “F,” F BB EBERNARBE N AR X A1, 10 5 A B 1E 2 45 P RN T B 1) 28— 1H 2 45 1)
B (CH)) o Fab Jy Bt & EA R A BH LD 2 Ja M %23, Fab’ v Bt Fab J BURIA
[Fl2Z Jb 45T, F (ab” ) Fr B A B AE CH, &5 st R A R i b 5 A T30 e B DA B s
XA B AR . F(ab’ ), J B A EBCRE X i i i —m s 5 (A~ Fab v
B, I AL B R B A bR 2 Ja M8 3 Fab’ —SHIEARSCH 88 4 Fab® v B, Horpr
T 8 S5 R 2P 2 IR Iy A T i 2L . Piik )y Be H e 2B A R AR
[0059] >k FATLFPEMESI PN IR (RBEERET ) W) “85E7 BT E 4B =
FEIR T A AT LA 43 2 R0 B BAH S 2R 2 — B o A A o Gk T S E E A
(W2 LR T, WK e SR 0 o AN B0 < TgA. TgD. IgE. 1gG K TeM, Jf Hixsesk
P TR A R A oy TR (Y ), Bl TgGl. 1gG2. 163 TgG4. TgAl f TgA2.
[0060]  “HRLEE Fv” B “sFv” 8 “scFv” Hi 44 Fr BOA & HUR B9V, BV, G5 f ds, Hrix dt
SMEAFE TR Z KB, 75— 2, Pv 2k PR E1E Vv, 5V g5z
[ ) 2 OE 45 1, PRIk IE ¥ 4 sFv R e Bl IR 4 B T R 4ii . KT sFv PR,
Zx O3 & ] 3 (Pluckthun), f 58 % PL ik 25 #E %% (The Pharmacology of Monoclonal
Antibodies), 5 1134 (&' Z1#H#% (Rosenburg) FEE/R (Moore) i ) Wribhhig — 4EPris

12
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4t (Springer—Verlag), A1) (New York), # 269-315 T (1994),

[0061]  Rif “XUIhReHLIA” 248 BA M AHUR G5 G467 s /NI R 7 B, IR 28 1y Br 35 3%
FERNF— 2 IRBE (Vv P RVREE R AR Mk (V) MERERT AR g s (V) » AT R
LT TGV AR [ — o o ) A 5 A 3 TR O R 2 7, QO I e 2 M I 5 ) — 4 BE I L
AN R X, PR AN PUR S AL 5. BT BE BT Y A3k 45 40 BP404, 097 ;WO
93/11161 ; S E MK (Hollinger) 2 A (1993) % F R 2B BTl (Proc. Natl. Acad.
Sci. USA)90:6444-6448 1,

[0062]  “73 BTN AN EARIRIE (R 20 53 S5 ) O B Ay B A0/ sl mI ik B B ARG
(20 7y W] LR I I B L e R AR S T . E— Se S, oy B I R s ik
(1) IEEI WL 57 5% (Lowry method) Frill & B 95 H i %, il dn it 99 & & % Mht
A5 (2) TR B0 il A E AR U720 BT SO ASRAS N R BN S 2 R P A 2 /b 15
MREEWFRSE 8L (3) BB AE I R kAR IR I 4 R AT B fLdk (911 SDS-PAGE) JF:
Hil 2% G (Coomassie blue) BRI HME. RIE“H B KIPUIA” AHE—F
75 T2 40 W Y SR AL BB, B A B i BRI B AR IR 1 22 /D — PP 0B AN AFAE . E LS SE
FEBI A, 43 B BT 2 D — Al IR 4

[0063]  WIASCHTAE A, “ sl R VR 2 e i R AR BRI R P9 (( “H5 G 7 BURALY)
HAR R, B S5k / A imas RN, 744 B T8 AR K TG
BEMBUARBIL B “RA7RIRPUR T R SHUR B DUR 4 & BOY s G A BAE R
Wayo RALTREMEIFH) (R, &8 ”) sl AR M EE R 75 (RE, “ME%” 5
CARIES) M. R “eE G BIEE ARG GRS A0 S sEfU & 4 & A4
KEAFERTFH IR o

[0064] T MMP9 HT & 1] 3¢ F 585 F AL BE 10 CDR BEAT fi k. A SC A fd A, RiE “CDR”
RCHANRERITHBEHAERZ KSR L KN X N R I EESS B B R
WA A . XK g X O AER TR UK Kabat) 5 N, Y224 & (. Biol.
Chem. ) 252:6609-6616 (1977) 5 K DUKF 58 A, 36 B T A4 Al 2 A& Mk 45 & (U. S. Dept. of
Health and Human Services), “# ¥ #H o< &5 (1 i i %1 (Sequences of proteins
of immunological interest)” (1991) ; #r 3% (Chothia) Z& A, 4 + & W % ¢ &
(J.Mol.Biol.)196:901-917 (1987) ; M # 7. £ 4& (MacCallum) 28 A, 4> T 4 W) % 2«
&, 262:732-745 (1996) 1, T b 48 AR L S I, G 2 i SO R LR A I 11 L S BT
Ao R, HUTRHUABE M HUABEAE A1) CDR AR — & UMY AT SAE WA S
S RS FH BIATE G Y o 055 a1 LA B 5 TR — 225 SCR T & I CDR I 2 R IR ik 5
kTR 1 PitE.

[0065] 2 1 :CDR E X

[0066]

13
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L 3. N
Vu CDR1 31-35 26-32 30-35
Vi CDR2 50-65 33-55 47-58
Vi CDR3 95-102 96-101 93-101
Vi CDR1 24-34 26-32 30-36
Vi, CDR2 50-56 50-52 46-55
Vi, CDR3 89-97 91-96 89-96

[0067] ' HRFLGn S IEAE R UIREE N (F E30) M fik

[o068] ° FRIL4m T IEIEAIEEN ([F L30) Ma4ik

[0069] °HEILGw T IMEZ wReEA (A E30) M sk

[0070]  WIASCTAE A, 248 BT R v AR DX I A R ARTE “F 487 FT B ROBAE DA T AR X Y
[¥% CDR X AR A S I ER i I o W AR IX A 48— R K FEAESY 100-120 P2 BEIRZ [AI A
AR EEIRTH), AT HAR BB COR AR MR . ARSI, R “HMBREX7ITHE
T FTIA A ZE 48 CDR 43 F B 5 e 4

[0071]  7E—2eSjfi b, Hrikse A h ek N B bk, ARBT e Gk B 2 7k 5 AR
HIEIX (CDR) [RIFRIEER R HAE AR (AU s s B R BB ) 1) CDR R &
B NSRS ERE D (ZADUE ), KRR SR ). Bk, EAE (41
u, 2R PRI AR AN &AW A FAEA R Bk & A BN AR A s Bk iR
Ho AEAFH)EBAL TR AE X i, REE B ANROEX (CDR) o 7E—28Sjifs] , A
FEEREL (10 Py MR IEP AR N AE NSRRI B . A PUR B v B8 B2 (AP TIR RIS I\
¥ CDR BUAAHL 741 h 3 R R BRI R AL o FESELE St 9 o, NPT iR e &5 EIrfa 2
b —A I W A T AR S5 R I, b T A s it T ) CDR #55 HE NSRSz sk Er B i
CDR % W FF Ho BT A B BT A A 4L X AR AR ez sk AL F P2 g 38 X . T A
KA B I, NEAPU A v A4S e 3k 8 8 7 B 91 Fy \Fab Fab’ (F (ab” ) , BRETIR K H:
EIURE G T .

[0072]  ABRALPiiAIL T A sk E A E X (Fo) 2 /b—i5r, % A NS ks
HE & X 2 b —H5 o B, 2 BT (Jones) S8 A (1986) HAX (Nature) 321:522-525 ;
B %7 2 (Riechmann) %5 A (1988) [4R 332:323-329 ; Mz W57 715 (Presta) (1992) 5 #44
WEEE WL A (Curr. Op. Struct. Biol. ) 2:593-596.

[0073]  FH TAEAE AT N B EI 752 B JE s b . — Bk UL, ASALBLIALE
HAp 5N T —EEZA R BIEATERIFH R IEIRIRIE . X HE NSRBI N “H
N7 BRCHEAR” BRI, X TR LI R N CH N BB AR T AR SE IR TS . 28R U, A
FALTTEEAR ERRAR 4R (Winter) XL R Z1 7532, @ ik H 6 U5 3499 CDR 8K CDR J# 51 AR,
NEHAR AR EHIRIEAT o 1, 2 WS, B B Imar2 %N, [ B3 4R
(Verhoeyen) %5 A (1988) F}%% (Science)239:1534-1536. [, 12 “ A2K4L” Hiih s
adiik (SEEEHE 4, 816,567 5 ) , Hor SEit b/ T 508 A\ B AR g5 itk B AR AR
PR B RSV FEFELE SL e H , N SRALHTAARE — 28 CDR BREE R L —SE e 42 X
BRIk BRSSP (A BB B O RERUAR ) A RAUAL m R BR IR N R A4
[0074]  AZSHURt ] 451 1 Jh s FH e g 1 s SO Pk = 2 . EEAS UK (Hoogenboom) %
A (1991) 2 FAEMaE2u (J.Mol. Biol), 227:381 ;B il (Marks) 25 A (1991) 23+ F/E4)

14
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PR, 222:5810 Tl NSRS e BEPUA R E 77 AR TR (Cole) 28 A (1985)“ H
LA RERE YV (Monoclonal Antibodies and Cancer Therapy), "¥ASR. Flir (Alan
R.Liss), 58 77 T s X140 (Boerner) 25 A (1991) HdE~%2%:& (J. Immunol. ) 147:86-95 1,
[0075]  i&m] LAIE Rk F AN 2R S e ik i (2R PR e | N BRI B4 (/v B ) Aokl £ A
Khufk, TR S FLH B Py, O AT YU S e BR R R R 3 b Bl 58 e 2R o 7Rz
BRI, MBI N A4, HAE BT A 77 #8575 N8P WAE R KL, L FE R &
e R R X — T AR T w26 E L H) 5 5, 545, 807 5 2R 5, 545, 806 5\ 5B
5,569, 825 5,28 5,625, 126 5.5 5,633,425 5.5 5,661, 016 5, UL A& LU N BHE R
e (Marks) % A (1992) ZE)H R (Bio/Technology) 10:779-783(1992) s BA{H #%
(Lonberg) % A (1994) B4R, 368:856-859 ; 5 HL g% (Morrison) (1994) HAR, 368:812-813 ;
FUGIREE (Fishwald) 28 A (1996) HAR - EMHi AR (Nature Biotechnology) 14:845-851 ;
#{AK (Neuberger) (1996) HAA - AEMHIA |, 14:826 ; K EAAASEE N (1995) [ Br s 2 V7
1 (Intern. Rev. Immunol. ) 13:65-93,

[0076]  HUAAWIAE A AL b Pk (1) A IR BT/ B AR AT SR U k. FE—
SO T, 25 R ) A B B SR AU 2 T A BTl bR R R P (— A
RS NSRBI R BUIR ) oA I A B8 ey A B e s = A B8 s B
ENRCET

[0077]  HUARIE T LIy XURE e PE BT A& o XURE S M T A4 B8 S 1), O FLAT hy b 2 /b A
[FlHUR A S G R R RN BT E . TEARIG B, ik PR AR 256 0 S v mT
X P RHAN [ ) MMP, BRER X6 B — MMP (1 40 MMP9) E IR AN [R] 3R A7

[0078] WA HrHE /s HIPUIAIL ] LU P B . Bk o e ik & 558 =4+ (9
Wk F 7 ) EERBUAR (e X WP BTk ) o Sz EIBAIE T4 & 55 4 e s 7] (A1
kAR T ) SRR (A, 40 LB FE A BB PR IR (S TR 2R, B R BY) BUBUH
eIz 2 CRP, U AR ) IR PieE

[0079]  “URESEMELE A 37 R 2 2 IRER AT, BOGHRE & 2 IK B AL« LR S bR & $5
IRPUARTE RS S5 G 2 H AR BERAL s IX AT S T e R 3 1tk &5 6 1 7 V232 P g 4
AT AN o A0 RPUARSE G B HURBCRA ISR A ) GRS 1A G A/ BRRELI
[ TH S eV g G, A RIAT TR BArPURBERAL ) “Re R iE g &7, 15—t
LA, R S TR A B 2 IR EGR AL I PR 2 456 B PR Y E 2 IRER AT, T ANSE BT b 45
G RIS 2 IR IR A KDt

[0080]  {E—LesTiflrh, INAEL) 4°CL25°C 37°C Y 42 °CHaL T Frill &, T 4L ) Hi ik LA
By EPUAR scFv. Fab B X 8 EHUATE X LSS T80/ T 100nM, (T 28 H#1 /s T+ 10nM, /T
PR/ T InM, AT/ T 0. 5nM, AT H /N T 0. 1nM, T34/ F 0. 01nM BT 3E H /) F
0. 005nM, 7EHELE S 1/ F 0. 1 55 0. 2nM Z 8], BLATF 0. 1 55 10pM Z 8], B/ F 0.4 5
9pm 2 [A], F A1/ T+ 0. 4 55 8. 8pm Z [AI I 40 Ky R R4 28 MMP9.

[0081] 7R LS5, A BHIGIHUAR 45 6 2 MMPO i) — B2 AN A7 25 (i, 35 E
TKARZLAAAT 5 ) 5 FH M 20 B b g i i e i T e A PR I, S HL BRI B AT MMPO 1)
B H KA TE

[0082]  7EHLALS M b, AR A BH BT PR 45 31 MMPO (19256 R g 2 HO0 o — MVP I &5 &

15
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R AR 2 f5. 2 5 5 2 10 £5. 270 25 f5. 20 50 i 22 /D 100 5. 2220 500 £
B /b 1000 £ . 562 A n] i By J8 Ssk A O 0 B AT AT R B I BT LA U 4
KR EERE R K PETEE K.,) SR AR T AT ARTE R .

[0083] 73 LLS 5] rh, MR 4R AR % BH (R PR 0 MMPO IS PR (BRI, M4k ) e
A, 45 4 MMPO (A 3 ME I HE T G PRSI o 78 L8 ST o, AR AR R BH (R BT AE MMP 1)
AL RN S5 Ao 703 S, AR A BH R HUARTE MMPO AL S5 MBS &
[0084]  ILARME T 5 A SCHEIR 1) — B Fhht MMPO FLiA S HTIR S5 A F B e 4 454 21 MMP9
Myt PR g & R B Bk, AR B DE 5% A SEQ 1D NO: 1 8 5-8 HT—Fh ¥
FEHEL K. SEQ ID NO:2 87 9-12 (14255 2 IS LA & T IA 36 4 55 A (5T MMP9 it 14 2 HE
Dte v Bte 7E— NSyl v, P MMPO P sl Th e v B S5 AN SCHEIA Ay ABOO41 L 14 38 4

12/29 1T

255 2N ZE MMP9 .,
[0085]  RALLES
[0086] IS4 T 4G B ST — PP B2 FlA SCHTIR BIBTAARAE R IR AL (45101 MMP9 ZRAT )

(IR AL B B4R A T 0 S e 454 3 MMPO 26 7 I3 A4 R0 B, b Pk 6 A7 AL 4
MMP9 [ — M 7 X 8B MMP9 1) 22 A DX S 1) 2 IR TR ik o 3K 4 X I mT A0, 455 491) n MMPO) )
SERERFN /B A TR S5 AN 28 SR 45 G BIA ST IR B A T B AR AR T IS
S, T, X R AR P R SRR TR R AE A K MMPO A (40 SEQ 1D NO:27) bR E R
o {E—HUsfE T, TR K A7 JE7E SEQ 1D NO: 27 [FIRE RS B i AR A3, 70—t s
b, iR A 76 SEQ 1D NO: 27 [k 5L 104-202 [ X Bk N I & 2 ie ik 2 (R, — B2 A
RIERIRIE) o FE— AL, FTdl A7 S 7E SEQ 1D NO: 27 5% 2 104-119. 5% 2 159-166
BRTRIE 191-202 FIXIE P 2RSS (B, —sk B 2IEMRIREL ) . 207w, frid
T AFEEME R SEQ 1D NO:27 HIFRIE 104-119 (19 MMPY KI5 N & L Bkt (R, —8k %
ANRFEBRIEIE ) AEAE N SEQ 1D NO: 27 5% 159-166 ff MMPO [X 35k P i & SR BRAR 3L, e AE
YE25 SEQ ID NO:27 [fi%k3E 191-202 [f) MMP9 X Ik P = B 1R ik 3L . 7E—2eff e, Ik
PrAFE SEQ ID NO:27 [ E111. D113+ R162 8( 1198, 7F—Leff i, HoAudE SEQ 1D NO:27
¥ R162, 7E—%e15 B, HoAu$E SEQ 1D NO:27 [ E111. D113, R162 J 1198,

[0087]  MMP9 ¥4

[o088] AR MMPY B AR LR IFAANT -
[0089]

ME LWCPLYLY

VEDLGREQTE
YEFLTEFTENY
DEREEDDDELY
DGLPWCETTA
ACTTOGREDG
FIPLGEEYST
HEFGHALELD
FREPTTTTED
PETRTTVFLE
CEFFLIADEW
LOELGLGAREV
BRMPPOVELD
ILGCPED

" LLWLGCCFRL PROBQSTLVL
BYGYTHVAEM REESKELGPA LLLLOEOLSL

ESDLEWHHEN
ERDADIVIQE
SLERGVWPT
WYDIDORFGE
FRWCATTANY
CTSEGREDGH
HEEVEEALMY
PTAPPTVCET
PYODRACHY T

BRLERELDEY

AONVTGALRESG
THDVFQYREK

ITIWIQNYESE
GVAEHLDGYE
REGHADGEAL
CEEERLYTRD
PEDELEGECE
LMCRITENED
FUMYRETREGER
GFRTVHPEER
FORTAETGEM
FEEPLIRHLF
REEMLLFSGR

AYFCODREYH
{8E0 1D HO:27)

16

FPEDLATHLT
PETGELDSAT
DLERAV DD
FOGKDGLLAK
HEPEIFEGRE
GHADGEPCOER
TREADSTVMES
HDERHErCED
LHEMBVHEIR
PTAGPTEPRS
LY LERDEEYH
FESGROVIY
RLWRFDVEAD
BEVESRSELND

DRULAEEYLY
LEAMETPROG
FREBFALWEA
AFPPGRRLIGE
TEACTTDGRE
PEIFQGOEYS
HSARELOVER
QEYSLEPLYVAA
HLYGFRPEFE
AGETGPRTAG
BEFSEGREEREF
TGAEVLGEPRR
HVDPREABEV
VDOVEEVTYD

50

LOG
180
21
250
ang
356G
400
a50
500
SEG
00
L1
il
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[0090] 4 AR £ Ml R P B T 3 o O AR T

[0091]

EIEG T

1-19
38-98
R98/C99
112-445
223-271
281-329
340-388
400-411
521-565
567-608
613-659
661-704

[0092]  p A A MMPY 2 FE 1R e 4

IR EERRFH) O -
[0093]

APHORGSTLVL FPRGDLRTHLT DROLAEEYLY RYGYTRVAEM RGESKSLGEA

FrAE
550k
IR TR 45 5 45 0
PR BRI R AR
Zn MR 42 8 2R 1 G 45 A 3
2F ¥ R X0 LA A (U B 4 B )
LR I B4 I (W] I 45 & 45 I
SRR P I LSS MR (P R A M)
In 4 E1X
MALRES & E ARSI
MATRE & EARLS A
ML 4021 45 ¢ 25 R A5 I
JIRAR: & hen:-d=hes f ke

1 (

LLLLOROLEL
ITYWICHYSE
GVAEHEDGYR
REGHADGRAD
CESERLYTRI
DRDELEGFUR
LRCATTENED
PHIRETECEE
GPFITVHPEER
FOARIAEDGHD
FEEPLSKKLF
RGEMLLFEGR
BYFCODRETW

PETEELDEAT
ELEPRAN TN

LEAMBTPROG VEDLGREQIE

FARARFRLWSA

FREKDGLLAH AFPRGPGEICG

HFPFIFEGRS
GHADGHPCOE
TRADSTVMEG
SOKEWEECED
LEKDOVHGIR
PTAGPTGPES
LY LFEDGHTW
FESGROVIWVY
RLWRFDVEAG
RVSSRSELNG

TAACTTDGRS
PEIFQEISYS
HERGELOVEP
EYSLELVAR
HLYGPRPEPE
AEPTEPPFTIAG
RESEGRGSRP
TEREVLGPRR

VTPLTETRVY
DRHFDDDELW
DGLPWCETTA
BCTTOGREDG
HEFGHALELD
FRERTTITIFD
PETATIVELE
QGPELIADENW
LOKLELGRIV

EGLLEEEHHY
BROADIVIQRE
SLGKGWVWYPT
HYDTLORFEE
ERNGATTARY
CTEEGRGIGR
HEEVEPEALMY
BTRPPTVIRT
FVLDACHVNE
PRLERELOEV
AQVTGALRIG

MVDPRIASEY LDEMEPEVELD THDVEJTRIR

VOOVGEYTID

ILJCPED

[SEQ ID HO:28)

[0004] 155 IkHIEEEER RS A MSLWQPLVLY LLVLGCCFA (SEQ 1D NO:29) .
[0095]  IFRALT MMPO £ ik, A FESE AR & MMPO 2 ik, X Uk mT FH T+46 a0 Ak 3 ke in A
SCHTHRAEIBUARAUY B nBIvE 2 eSS B 2 SEQ 1D NO:27 [FRAE 104-202 ()2 58
FEHNR 2 K, K H A SEQ ID NO:27 2 2L/ v 41 JF HAE SEQ 1D NO:27 5%k 111,113,162
5k 198 4b KA 2 SRR B S AE BT X 2o ik A A 2R BRI 2 K. e it 2 Ik
FEHA T SEQ ID NO:27 [RFRAE 111-198 (M2 BERIT A 2 Ik, X HA % SEQ ID NO:27 ]
FRIE 111-198 (SR F 53 HAE SEQ 1D NO: 27 [FF%JE 111,113,162 8% 198 kb B &
PRI AR BAE P A X S i kb AT S B IR U 22 Ik X 28 2 JIKm] FH 0 Wi 2 45 & 31 i

17
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LERR LR AT AN / B MMPO RISk FL0T T 4 A 1R S AP A, 49 WA SC R il B iAo
[0096] AUk ik o 45 4 MMPO (151 21 A 25 MMP9) FRIAEAT 30 43 £ MMPO 54 8 1, He AN T
How MVP, £l S5 454 MMP9 1) MMP9 £54 8% 1 2 s BB 15 T E I .

[0097] i MMPO LA H Dy fe i B Al MRS it J8 s o A By A A iy 75 v A2 o o 9 1 it
MMPO FLiAFR LT .

[0098]  /]NEER FLFEHT MMP9 Hi ik

[0099] £ XF A MMPO [ /)y B 58 5 B e 7= s i) 1 b inik 3R 15 . X —Hith &AM
TgG2b EHREMUN R, « %%, IF HFR o AB0041,

[0100]  AB0041 EHEMZIER TFHIUIT -

[0101]  MAVLVLFLCLVAFPSCVLSQVQLKESGPGLVAPSQSLSITCTVSGFSLLSYGVHWVRQPPGKGLEWLG
VIWTGGTTNYNSALMSRLSISKDDSKSQVFLKMNSLQTDDTATYYCARYYYGMDYWGQGTSVTVSSAKTTPPSVYP
LAPGCGDTTGSSVTLGCLVKGYFPESVTVTWNSGSLSSSVHTFPALLQSGLY TMSSSVTVPSSTWPSQTVTCSVA
HPASSTTVDKKLEPSGPISTINPCPPCKECHKCPAPNLEGGPSVFIFPPNIKDVLMISLTPKVTCVVVDVSEDDP
DVRISWFVNNVEVHTAQTQTHREDYNSTIRVVSALP IQHQDWMSGKEFKCKVNNKDLPSPTERTISKIKGLVRAP
QVYILPPPAEQLSRKDVSLTCLVVGENPGDISVEWTSNGHTEENYKDTAPVLDSDGSYFTYSKLDIKTSKWEKTD
SFSCNVRHEGLKNYYLKKTISRSPGK (SEQ ID NO:1)

[0102] {55 5400 Rk, I H 1gG2b 182 X (74 ARHAE R

[0103]  AB0041 #2BE LR FHIUIT

[0104]  MESQIQVEVEVFLWLSGVDGDIVMTQSHKFMSTSVGDRVSITCKASQDVRNTVAWYQQKTGQSPKLLIY
SSSYRNTGYPDRFTGSGSGTDETFTISSVQAEDLAVYFCQQHY I TPYTFGGGTKLEIKRADAAPTVSIFPPSSEQLT
SGGASVVCFLNNFYPKDINVKWK IDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSY TCEATHKTSTS
PIVKSFNRNEC (SEQ ID NO:2),

[0105] {55 /740N FRIZ, 7 H « HEX K75 LAHEAR R,

[0106] DL T2 FERFH6L & AB004L [¥) TgG2b B4k 1] 2% X I AE 42 X A kb e sE X (CDR)
(FH CDR I M ERIZR ) -

[0107]  QVQLKESGPGLVAPSQSLSITCTVSGESLLSYGVHWVRQPPGKGLEWLGY IWTGGTTNYNSALMSRLST
SKDDSKSQVFLKMNSLQTDDTATYYCARYYYGMDYWGQGTSVTVSS (SEQ ID NO:3) o

[0108]  DUFZEEMR 7 HIAL & ABOOAL () x ARBEWAR X 4 42 X R B A oE X (CDR) ((H:
o CDR iRk ) -

[0109]  DIVMTQSHKEMSTSVGDRVSITCKASQDVRNTVAWYQQKTGQSPKLLIYSSSYRNTGVPDRETGSGSGT
DFTFTISSVQAEDLAVYFCQQHY ITPYTFGGGTKLEIK (SEQ IDNO:4) ,

[o110]  HB 7RI PEN BRPTAZE MMP Hifk (54 M4 AT M12) H53AR TS5 1B o /-l e
/B MMPY Bt A (AB0046) HiIA T-5245] 1C oo Hg R otk /) B P E MMP9 BTkt 140
HA5 SEQ 1D NO:3 HIFFI A AR X K 55 1gG2b 18 5E X JEA) BA 95 % AR (48 & X () $t
o AL, A PR/ BTN WMPO BT iR 4E T A% BT SEQ 1D NO:4 FAI I A2 X & 5
1gG2b 1652 X741 BA 95 %6 AHALE B 1E 2 X i diik . e m Bt/ BT R MMP9 Bt fA £
F& 75 BA SEQ 1D NO:3 F4 [/ p 41 mI AZ X J 5 TgG2b 18 & X741 BA 95 %6 AH AL 1)
E 2 X IPL R X e/ BT A T I 5 PP Al MMPO HD6) 7 v

[0111]  EBEAR Ik

18
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[0112] T8 id 25078 ABOOA 1 FE R Ml 7488 X A ) 28 X 471 ok B b b A T ok 2 2
HER AR X K2 FE IR 74 o X AL A O R e e A NS T 4l MR A7 I PUAAFE RS, AT gk 2>
BT o LR A AR 1 B 92 U2 o

[0118]  7E& A B B 45 R ARE 1) S241P ZFEMR AR I A2 TG4 BRETY ¢ PRIy 4
FERERIR (285 (Angal) 55N (1993) 7 T Hf% (Molec. Immunol. )30 :105-108) , Jf HLFK
“k VHI. VH2. VH3 J% VH4. HAJZEXFI CDR IS IEREFH T -

[0114]  VHI

[0115]  QVQLQESGPGLVKPSETLSLTCTVSGFSLLSYGVHWVRQPPGKGLEWLGVIWTGGTTNYNSALMSRLTI
SKDDSKSTVYLKMNSLKTEDTATYYCARYYYGMDYWGQGTSVTVSS (SEQ ID NO :5)

[0116] VH2

[0117]  QVQLQESGPGLVKPSETLSLTCTVSGFSLLSYGVHWVRQPPGKGLEWLGVIWTGGTTNYNSALMSRLTI
SKDDSKNTVYLKMNSLKTEDTATYYCARYYYGMDYWGQGTLVTVSS (SEQ ID NO :6)

[0118] VH3

[0119]  QVQLQESGPGLVKPSETLSLTCTVSGFSLLSYGVHWVRQPPGKGLEWLGVIWTGGTTNYNSALMSRETI
SKDDSKNTVYLKMNSLKTEDTATYYCARYYYGMDYWGQGTLVTVSS (SEQ ID NO :7)

[0120]  VH4

[0121]  QVQLQESGPGLVKPSETLSLTCTVSGFSLLSYGVHWVRQPPGKGLEWLGVIWTGGTTNYNSALMSRETI
SKDDSKNTLYLKMNSLKTEDTATYYCARYYYGMDYWGQGTLVTVSS (SEQ ID NO:8)

[0122] & 1 7~ T AL E B n] AR X 12 R 1R 7 41) 1 LU I ELFR 73 Y AN A48 1 g g 42
X R ER T EEESR .

[0123]  FEEEAR I

[0124]  7EAZR x B 5N, I AR Vk1.Vk2.Vk3 J& Vkd. HAHLX
FTCDR LR FHIUTF -

[0125] Vk1

[0126]  DIVMTQSPSFLSASVGDRVTITCKASQDVRNTVAWYQQKTGKAPKLLIYSSSYRNTGVPDRETGSGSGT
DFTLTISSLQAEDVAVYFCQQHY ITPYTFGGGTKVEIK (SEQ ID NO :9)

[0127] Vk2

[0128]  DIVMTQSPSSLSASVGDRVTITCKASQDVRNTVAWYQQKPGKAPKLLIYSSSYRNTGVPDRETGSGSGT
DFTLTISSLQAEDVAVYFCQQHY I TPYTFGGGTKVEIK (SEQ ID NO :10)

[0129] Vk3

[0130]  DIQMTQSPSSLSASVGDRVTITCKASQDVRNTVAWYQQKPGKAPKLLIYSSSYRNTGVPDRESGSGSGT
DFTLTISSLQAEDVAVYFCQQHY ITPYTFGGGTKVEIK (SEQ ID NO :11)

[0131] Vk4

[0132]  DIQMTQSPSSLSASVGDRVTITCKASQDVRNTVAWYQQKPGKAPKLLIYSSSYRNTGVPDRESGSGSGT
DFTLTISSLQAEDVAVYYCQQHYITPYTFGGGTKVEIK (SEQ ID NO :12)

[0133]1 K& 2 78 tH T AR B n] AR X (12 R 1R 7 41) 1 LU b I ELFR 73 Y AN A8 1 g A 42
X R ER T EEER .

[0134]  AZRAL EBERALBE LT 7T BE R X 44 7 4L L= B 2 Blah Re e A4k Bt
MMPO HifA . 255k Ui, 42t T & A7 SEQ ID NO :3.5.6.7 & 8 T IE— b Bk i 2 5
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TR P A BT AR (VH) X TR 8 B SEQ 1D NO :4.9.10.11 K& 12 T~
WL Y)W REPT A (VL) X s & B SEQ ID NO :3.5.6.7 f& 8 FfF—
AR BRI I = EE R T A R T AR (VH) X & HA SEQ 1D NO :4.9.10.11 f&& 12 Fh[fE:
— A TR R IE R T AN R RERT AR (VL) X PR, DL S IX S B A 38 4 45 4 31 MMP9
IHLR R 5 I ek BT 3 /DB 75 % .80 % .85% .90 % .91 % .92 % .93 % .94 % .95 % .
969697 % +98% 99 % B = R A — B PR . fE— AL, Bk Bk BAA VH X, Brid
VHIX )24 25 9% /7741 5 SEQ 1D NO -7 HA 2 /bei4) 75%.80%.85%.90%.91%.92%.93% .
94% .95 %96 %97 %98 % 99 % B S K741 — 301 5 & VL X, Bk VL X 2 2R 1874
5 SEQ ID NO :12 HH Z /D84 75%.80%.85%.90% .91 %.92% .93%.94% .95 % .96 % .
97 % 98 % 99 % B 5 i e 41— &0k ;s Bf5 SEQ 1D NO -7 ) VH X il SEQ ID NO :12 ] VL
X,

[0135] IR T 5 AR E /R M ERE ] AR X P4 B A 75 % B /A7, 80 %6 B B i1, 90 %6 BY
S 151, 95 %6 B fmy» B 99 %6 B (a7 [R5 () H e R ] AR X 2 SR A AL, IR T
AL R R R AR X P ) BA 75 %6 B iy, 80 %6 BYCSH 1Ry, 90 %6 B T, 95 %6 B 5 BX
99 % B A iy [FIYR PR 1) H R v AR X TR R Y4

[0136]  CRAL T 5 AT IE /R K B W] AR X P A1) AT 75 %6 B ir, 80 %6 BY B 1Ry, 90 % BY
B 17595 % B Ry, 5K 99 % B T A — B e ERE T AR X LR T . A, Rt
T SRR R R BT AR X A1) B AT 75 % B 5, 80 % B S T, 90 % Bl T, 95 % BUH
11> B 99 % B Ry R A B L B R R v AR X R T .

[0137]  EAbeEX (CDR)

[0138]  f5—LLSLjtifs oh, 4 AR SC P 4R R IR s 9 PE SR A B HT MMPO HUAR I B RE CDR B AR
RAHEERTH -

[0139]  CDRI:GFSLLSYGVH(SEQ ID NO:13)

[0140]  CDR2:VIWTGGTTNYNSALMS (SEQ ID NO:14)

[0141]  CDR3:YYYGMDY (SEQ ID NO:15),

[0142] DRI, PR AL BT MMPO HiiA 4 HA & 4 SEQ ID NO: 13 A B Rk i) 2 JE 18 17 A1) 1)
FHE CDRL X LA BA E Wi SEQ 1D NO: 14 H it R (1) 2 55 18 /7 41 1) B 5% CDR2 X IR Bi 1
KA E N SEQ 1D NO: 15 A Ay FRIA IR 28 ZE 1R 1741 I B CDR3 X It 4, DA K ik 2 ik
TP A A B G B MIPY b IX SRR [F R A K PUE . R LR, ridPiia S A R
SEQ ID NO:13.14 F 15 T FTBRARIIF4 i VH CDR,

[0143] 7285 b, 40 AR ST 48 7R R 7 9] PR BT MMPO BT 4 CDR HAA LU 2 3 1%
}?@J H

[0144]  CDRL:KASQDVRNTVA (SEQ ID NO:16)

[0145]  CDR2:SSSYRNT (SEQ ID NO:17)

[0146]  CDR3:QQHYITPYT (SEQ ID NO:18) .

[0147] P, e fiE )0 MMP9 Hifk 2 B & 4n SEQ 1D NO: 16 H Br¥Ridk i) 2 5L 1R 7 41) (1)
FEBE CDRI X [P AAR B S W SEQ 1D NO: 17 H T R 11 & FE R 7 41 1 42 B CDR2 [X B 1,
KM HAE W SEQ ID NO: 18 Bk i 2z 26 1R 7 41 I 42 BE CDR3 X LAk, LA & 5 ix Bt 14
TG B A B MPY b SR G R R A Pk . B2, ik diis oA B

20
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SEQ ID NO:16.17 } 18 AT 17411 VL CDR,

[0148]  ZihdT MMPO Fi A (K% 1%

[0149] AR BHARAL T 4midht MMPO HLIAFIILIh e i BEIOAZ IR » ERIE, AR BHER AL T —Fh g
M an A TR PR BB IR &5 & B 7y BRI 2 M E IR (IR ) B A XL H IR E
I T 1K e 2 A AT TR L SR ORI 2 K R4 iR X R 4.

[0150]  AX & BHIER i 2 JTURE B0 el R IA B A i g 4, oA & 20 —Fpin Bk
2R

[0151] AR B PE A —Fh A& — ol 2 Al b IR iR el A 1 S5 20 7 A e, DA R il A ¢
Pk It R sl LB R 45 6 7 BE 51, B i S AE 4 i L 4 M rh R A dm b S 58 2 Ik
MR L IREIAZ IR (AEAH R SAN RS E 4 e b Of Bk BAHR A R A ) o RIS W LU
REAEIE MM RS TR R S 4 s R Ak sE . AE il RIAIATHIE 2 f5, 7]
AR FTE A AR B/ A PR Bl &5 & 7 B, Bl S 2R 4 I .

[0152]  FH T-7E 2 M AN [RIAE 3= 40 M b S b JF 3R I8 2 IR IK AR G0 2 A0 R AN IR &5 18 3= 40 e
ELFEAN W R T AN e B BE R R R R . TR AU T R R IR 2 K S
Yam i 22055 T 1 BN AL 40 i R 4T (HeLa cell) <& B 41 i JNSO /)N L 22 2508 4N
W e 2 s . B 40 R e T K R

[0153]  JIT 3k ¢ BRA) 8 () 38 & AR W] 2 8 2 T 45 e 4, A 8 T SR VR M B2 1 B B
T P50 R IR R AL T4 58 1740 bR R / B (R4 ) g esl). 18
= = Ny v VAN e 1 1 e N U A YA S S i A = 4 A 7 e N
SEIGIEE ¢ A 2 R, BRI E LA, 1989, YA IRHESLES 2 4L (Cold Spring Harbor
Laboratory Press). ¥ LA THRAERZIER, ) 40l 2 R B A 2 A4 35 22 VU L 4 DNA
FINGE A MR R R 1k, DA RCER B0 A IR AR 7 SR 4R Tk 9 7+ A4 2 S e 4
B (Short Protocols in Molecular Biology), & R, B8 UI/REE A4, ZyigEiar i
] (John Wiley&Sons), 1992 Ho B2 UAT € ve S AFTEL 5 DR SR A48 7 YA BLA 305 |
A7 FEAA S,

[0154] 2R D5 i Gy 22 K (1A% BR A9 - B0 3 40 M 226 PRI 20 v s mT 4 R A e Rt W 125 1
TLHIE .

[0155]  ZFpREEEHIFH) (R, bl T e B 20 DNA JE A RIRIE R T4 ) P EIE
— R ER ] X e ph A LLR A DNA JP 41 28415k Ui, G D5 BT O 22 K RAZ R vT LA n] 454
IR G501, OF BRI RIS A DU Tl 2] MMP9 t B s B
[0156]  JiT J@ AMssls RN 52 B T i, i A SC P 48 7 B B AR B IR B T A FH 43+ A4 2 h
(IR HE R AL 7 il o

[0157]  ZRbE A SO 8 7R I B BE AR BE 2 S5 1R S 2 I % P R P A1) B S an

[0158]
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[0159]

VHI: CAGSTGCAGC TGCAGGAATC CGRCCCTGED CTGGTCARAGC

CCTCOGAGAL ALTHEICCCTG
TCCTACGEEG TGLACTGGET
GETGGGCETS ATCTGRRCCG
TETCCCGGCT GAOCUATCTICC
PAGATGAARLT CCOCTGAAMAC
GTREUTROTAL GGRATGGRCT
CCTCR (SEQID NO:19)

ACCTGCROCE TETODGECTT
COERCAGCCT CCRGEGHAMGD
GCGGCACCAC CABCTACARC
AAGGACGACT CCAAGTCCAC
CGAGGACACC GCCATCTACT
MCTGRGGCCA GOGCACCTCC

22

CTICCOTGROTG
GCCTGGAATG
TCCGCCCTGA
COTETACCTG
ACTGCGLECG
GTGACCGTGT
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[0160]

VH2: CAGCTOCAGC TGCAGGAATC COBGUCCTREC CTRGTCAMGT
COTCOGAGRC ACTGTCCCTE ACCTGCACCE TGTCCGGLTT CTOCCTGCTE
TOOTACGGOE TOUACTHEGT COBACAGULT COARGGCAMG GUCTLGRATE
GUTECGUGTE ATCIGGACCG GUGGUACCAC CARCTACAAC TCUGLCCTGA
TETOOCGOOT SACCATOTCC ARRGGACGACT CCARGARACAC COTGTACCTG
BAGATGAACT CCOTGAALRAC CGAGGACACC GCCATCTACT ACTGLGCCCG
GTACTACTAC OGGCATGGACT ACTGGGHCCA GGGCACCCTG GICACCGIGT
CCTCR  (SEQ 1D NO:20)

VHY: CAGCTGCAGC TGUAGGAATC CGGCCCOTGGC CTGGTCAAGT
COTCOGAGAD ACTGTCOOTS ACCTGCACCE TGTCCOGGCTT CTCCCTGOTG
TCCTACGEEE TECACTGGGT COGACAGCCT CCAGGCAAAG GCCTGGARTG
GOTGGGOGTE ATCTGGACOS GOGGCACCAL CAACTACAAC TCCGUCCTSA
TETCOCGGTT CACCATCTOC AAGGACGACT CCARGRACAC COTGTACCTG
AAGATSAACT COCTGARRAC COAGGACACT GCCATCTACT ACTGCGCCCG
GYACTACTAD GOCATGGACT ACTOGOGCCA GOGSCACCCTS GTCACCGTGT
CoTCR (SEQID NO:Z1)

VH4: CAGGTGCAGC TGCAGGAATD CGGCCCTGEC CTGRTCRAGC
CCTCCGAGAC ACTGTCCCTS ACCTGCACCSHE TGICCGRBOTT CTCCOTROTG
TCCTACGGCG TGCACTGEGT COGACAGCCT CCAGGCARAG GCOTGGAATH
GCTGEGCOTG ATCTGGACCS GUGHCACCAD CAACTACAAC TCLGOCCOTGA
TGTCCCGRTT CACCATCTCC AAGGACGACT CCAAGRACAC COTSTACCTG
ARGATGAACT CCCTGARAAC CGRGGRCACC GCCATCTACT ACTRCGCCCG
GTACTRCTAC GGUATGGACT ACTGGLGCCA GGGCACCCTE GTCACCOTGT
COTCA (SEQ ID NO:22)

Vkl: GACATEGTGA TGACCCAGTC COUCABCTTC CTGTCCGOCT

COGTGGECGA CAGAGTGACT ATCACATGCA AGGCCTCTCA GRACGTSOGG

AACACCGTGEE COTGGETATCA GUAGAARACT GOCRAGGCCC CCLARAGCTECT
GATCTACTCC TCCTCCTACC GGRACACCGG COTGOCCGAC CGGTTTACCS
GCTCTGGOTC CGGCACCGAL TTTACOCTGA COATCAGCTC COTGCAGGOD
GAGGACGTGG CCOTGTACTT CTIGCCAGCAG CACTACATCA CCCCCTACALD
CTTCOGCGGA GLCACCAAGG TGGARATERARZ A  (SEQ I NO:23)

23
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Vkd: GACATCOGTGR TGACCCAGTC CCOCCTCCARC CTGTOCGOOT
CTOTGGGOGA CRGAGTGADC ATCACATGCA AGGLOTOTCA GGACGTEOGS
ARCACCGTGG COTGGTATCA GUAGRAGCCC GGCAARGCCC CCAAGCTGOT
GATCTACTCC TCCUTTCTACC GGAACACCGG CGTGCCOCDGAC CGETTTACCS
GCTCTGGCTC COGCACCEAC TTTACCCTGA CCOATCAGCTIC COTGCAGGOC
GAGGACGTGG CCGTETACTT CTGCCAGCAG CACTACATCA COCCCTROAC
CTTCGGCGGE GGLACCAAGS TOGAMATARA A (SEQID NO:24)

Vk3: GACATCCAGA TGACCCASTC CCCOTCCAGC CTGTCOGCOT
CTGTGGGOGA CAGAGTGACT ATCACATGUA AGGCCTOOCH GOACOTACGE
ARCACCGTGG COTGGTATCA GCAGAAGCCC GGCRAGGCCC COAAGETGET
GATCTACTCC TCCTCOTACC GGAACACCSS CGTGOCCGAC CGGTTCTCTS
GLTCTGGAAG COGCACCGAC TTTACCOTGR CCATCAGCTE COTGOARGOC
GAGGACGTGE CCSTGTACTT CTGCCAGCAG CACTACATCA COCCCTACAC
CTTCGGECHGA GLCACCAAGE TGGARATAAA A (SEQ ID NO:25)

Vkd: GACATCCAGAR TGACCCAGTC COOCTOCAGS CTGICCGCCT
CTGIGGGOGR CAGAGTGACC ATCACATGOA AGGCCTOTCA GOACGTGOGG
ARACACCGTGG CCTGGTATCA GLAGAAGCCC GGCARGGOCT COAAGCTOCT
GATCTACTCC TCCTCCTACC GGAACACCGS CGIGLCCGAC COGTTOTOTG
GOTCTGEAAG CGGCACCGAC TTTACCOTGA CCATCAGCTD COTGCAGGLC
GAGBACGTSE COGTOTACTA CTGCCAGCAG CACTACATCA CCCCCTACAC
CTTCOGCGGN GOCACCARGG TOGCARATARE A (SBQID NO:26)
[0161]  H T HiIRSE M), AFE A5 X A ) CDR FHR LR X 1) A6 48 IR 1 45 1) LA K, B
IR 5 X1 5 A 2 P A Ak B RV RN s O3 RAS S RS BT MMP—9 B R IR AH DA% R IE AR i
JEAUR I REVEFI N . PR, 448 T B S 5 AT s I R 75 R T — R A &2
> 75% . F 0 80% A2/ 85%  F /b 90% &2/ 95% | 22/ 98 % Jr 2 /b 99 % [RIVE R (A% R T
T Z 2R - R, IeF2 it T A5 5 AR SCT I8 /R AL HP IR 741 AT — i B 2270 75 %
F/080% . F /0 85% E /D 90%  F /D 95% 2 98% K & /b 99 % — B AL B IR A I £
BB, fE—A5hlh, frid 2 RS SEQ 1D NO:21 5H £ /b4 75% .80 %85 % .
90 % .91 %.92% .93 % .94 % .95 % .96 % .97 % .98 % .99 % B 5 =1 41— ik, BRA RSB A
SEQ ID NO:21,F1/ 85 SEQ ID NO:26 &% 22 /DB 75%.80%85%.90%.91%.92%
93%.94%.95% 96 %97 %98 % 99 % B 5 =y )7 41— M, BELFEECH SEQ 1D NO: 26,
[o162] ERZHAAY)
[0163]  $2E[1) MMP9 255t A, DL A dmht MMPO 456 8 I A% IR ({91101 DNA 8% RNA) 1] 441
WS 25% b2 G SR E A & N E GG . b 2540 69T T4
FEPR P B AARBE T ANA, IF H A+ WMP9 255 S e Wil / sy 7 ANk, B an A A S pr
Ut R YT BUS W T VA AR,
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[0164]  Px 2% LRI 2 AN h A HE 2 0 R 3 AR B BT 2 i 9F BORFr 5 H— i
TRIBURBUR G R . B 25255 BT822 S HOREC A R AR B 149 i 75 G 22
K4 (Remington’ pharmaceutical Sciences) (25 18 it , A. ZRgN% (A. Gennaro) %%, ERTL
iy 7 (Mack Publishing Co.), TEA LRI (Easton, PA) 1990) Hio —FfzR4l
M= 25850 2 A AR K TR 5 Pk B 1) H 8 e nT AR Bk g S B R E L
o, BRI B2 BRI,

[0165] B4 AY I AWEL L SR e 2imit (2580RE) HE. B, 445D
AOHEIE T I8 I Pl A5 25 1 800 AR R BB 55D

[o166] = 252 A n AL AR s 255 bR RS2 IS TN o 8 IR SE A0 48 ((EANPR ) Hl,
6] 400 S A T Ly AR T R AR I L TR L AR R R IURE L IR G ek
FRE FLBE RALRA Y. R BRI EEZ AN NG B 255 B2 GRS E
) WA ERE ) AG . AR A AE R g PR, ) 58 L AL R 20 B3 (L AN RS 80.
[0167]  Prid i EC AL 75— ORI A 5 V6 7 BB AL R e VA B o 7R M B )
A5G (HARRT ) & T B o2 (I nse Ak iy sk ey VLA R Bl S84 ) Blies 424
(R EC) o

[o168] k]l 'H &bk 2% () B 25 241 6 4 A0 46 49 4 K A2 8 R K L i IR Eh 9% b i) Ak BE 2R K
B IR W (Hank’ s solution) « M 4% G % W8 (Ringer’ s solution) . A7 g ¥ / 4 PE b
IK S ERE W PR W EC A W] A T B30l AR 3 4% 1 5 Bl Bh A Jo, 491 n 2 ol 5K
§ T 3o T R i RO/ N 1 BT S = RSy o s O 7 B B [ = | P
Bk U, BTk i W n] & A SR FLIR B S B S B L SR A5 L 7K L A B i o H
MRle ek = S R MR, e B AN AT ERER T8 Bai) (1997) 4 % %
2% 78 & (J. Neuroimmunol. ) 80:6575 ; FL 4 (Warren) (1997) #i 42 Bl 2% 2% & (J. Neurol.
Sci.)152:3138 ; M HLJE & L (Tonegawa) (1997) SZH6 1= 2% 74 & (J. Exp. Med. ) 186:507515
o i E AT AT d) 2 T R I B R K 2L — R PR RS B R R M

[0169] I Bz Py BY B2 T 2 ¥ = 25 20 6 40y ml A0 458 TG i A e 571, 491 G /K L A 3 R /K L A
PERMEM B £ B H M I BB S A G T DU v ), 91 G A B R I K R R
G s, B a0 HUaR MR 75 BEH TR B it BR8N s 25650, Bl & — iz D 1R s 2%
), B 1 LR R AT IR IR Eh Bk e 5k 5 A IRk 0y (), B i AL B B TR

[0170]  fHyF 5B 25 4 S S K (TE /K PEISO0 T ) B3 B0 A F T I I i) 25
B AR S HOR I E R AR o 0 TRk N 824, 3 5 00 B A A B ER K R PR K
Cremophor ELTM( K22 H) (BASF) , HrFva /MR VeI )8 (Parsippany, N. J.)) BURERR £5 2%
M AEFEER K (PBS) o BGHIW A EH B UK L8E 2 oolE (Blan, B o B R R
TS ) R IIEAIRE Y TIE EA . ]E s R A (B ONEEAR ) 5 7E 3 X
VIR 100 88 ok 4 e R PR R sk ) PR 3 TR R 4R BRI 1 o B 4H BRI A B B R )
FE Qo0 F2 55 IR IS L S0 T B KM HUR ILER iz » 7E AT IR4 A b B AR B ),
gk 2 oolE (0 H SRR L ASRERE ) S UL PTSsvn] 2 de LUR IR A
BRAVRT IR T HIRmT Bl S R 25 2 /T 5 R R AL A

(01711 Pe 22 ] Res2 (380 a] & A A ol 8B Br A€ B s SR 4k 5 4. ik
M P S A B KA B 400 5 450 o 2 A R BT R SR PR R A I I B
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SRR A s BUR A F S e AR e A/ SR, SE SR IR A F SR A 4 451
REBRAS A Jis ot m] LA ¥ 25 551 R AT I 24 205 4 1 WO AR 2 R 3 188 n st /b, 6095 IR
AR T B4, AT AE TR AL & S AL AW R A1, LI L R T A 7K
filt HAA B, skl TR AL & 4 5 HoA & U hu i Esn (s ik ) TE S &9, 1+
PGP T AT T BOR BT R U8 2 (S 0600, 9% s i (Fix) (1996) 2452446
3% (Pharm Res.)13:17601764 ; 5% %8 46 (Samanen) (1996) 24 %% 5 25 # %2 2% & (J. Pharm.
Pharmacol.)48: 119135 ; } 36 H LR 5 5, 391, 377 5, AR T AE2 01356 25 V457 FI ) g
HED) -

[0172] AR RIAE W] SN ASC AT e 3 8Usitg / Wi 4G . 1697
AR/ BUSAR 5 AT A B A, BUVE R MMPO &56 8 1 EAFAE IGHBIRE (13 7 4 it .
[0173] (ARG R B — B R 1. (E— NS o, T id B 25 21440 41 1 p
ANE ART, BIAE C v TP AR .

[0174]  AK3E AR B, &AL B 25 464 B L i) 2% RS FH 2 AR A P AsB AN 52
B 7 IIE A 2 B2 A A I RIAR S BE 2 H R VRGN B0, W] S8 A SO BN #0R, Honl i
B K 552 (Remington:The Science and Practice of Pharmacy) Zf 20 it
CFPRHRE BB U 3R 0 A A =) (Lippincott, Williams&Wilkins) 2003) 25 PRAN I
— AT

[0175] B2 AWM T BT R/ ARG S RFRRE B 25 2 S AT AL X
SET] AR Tl A B 2, 3T B EE S bRC A BB BE B AN BT, Hob i brid 2 T
FaR BT NI WA SCHTR I AE « 25T 4% s — sl 2 N A B Vs AR s
A TR AN 2 U B B T LS AE DL BT i B 2 B B Rk Rl &

[0176] A% H 7%

[0177] AU B MMPO 454 2 1, A0 4551 MMPO i 44 K 3 v BOmT FH 180 vy FH8 W 77 v
Hh 9 A AS A & R A MMPO (1) 7 ¥ BT T (B, doEmal i 8 A s vk R ) g
MG 732 BRI, 3L 1 50 MMPO HLAR IS W a7 772 SR 3 o A 7 V51K SE A4tk T
To

[0178]  YRYT J7iZ:

[0179]  ASCHAE TR I7 51k, SRR 5 WP9 Rk / Bl M 2% A0 FURIE i 7
s LR BT R AL B TR AL A A0 IR 2e 5 v 16 FH & o BT A e 56 (AR ) 98
SE, 0 0 bR ) SRR T R RS T AR ) 5 491 U R IR B BRI MMPO [ 412 g L,
DL J& A TS0 » 180 40 9 RE M s « S IR P 21 98 % 4 i P LS o

[0180]  GIASCHTEH, “I697 (treat/treatment) ” B if 5 A SCHT IR S iEA I —
B2 R IR 45 B AR E 2% 5 BROSCE BRAT 1R AN B2 48 il AN AR [ Rtk L Ty e e AR, 81
SR SR TR IR v AR A IR o DRI, BT IR AR TR 3R 7R EUR T JB o e BOE R, 5O T ek
= BT I SR IR (I FLBh A A R 255 R o 214 R 8 3 929 1093 i SRR 1 40 B e 4
AR B DI, SEILRON, FF BT fE (AT AdiiE k. Bk FiER 7, AR ek
YA R I BE R e (R38R, il 2 1 T T 08 A7 3G e TRD ] A 5 H BSR4

[0181]  IBHRAL T 45 ik 28 5 A FH (K B2 25 206, B 0 &8 A S BT P AR sl e A B 1)
E—FELAEY . AEYTE TR MTESRERPHEGH] T,

26




N 104395345 A o P 23/29 7T

[0182]  — ki, MMPY 255 8 & LLRTT A SE £ 7, 49 W DUSE IS fA b g A= < g3
il S L S0 ST PO LRI, BRI MMP9 7 1, BRYA YT 5 MMPO A G IR E 2 s
S BB T

[0183] G SCHTAE A, B AR S A HL AR UL B, RIS “18yT A E” B AR E” 2404
B (MBS 507 MAE, ] e B AT ) AN A R B0 5 5 9 i Ol 51
s 33T Ji , BUASEREAR 53, ) A4S AH DG B 25 0 A% BIVRTT VA T TR B, BRH I 2695
OLIRIRYT A A T BOSGE B L2 M 25 B S s G & AN T 5l
TS T A I VRIS B AR TR s . N T LA I, R TT A SON & 2R
SR G711 2 s M 4L A B BRIK e R R A A/ T. £ Pfid, 2
K H BT MMPO BRI A Py 8T 0, B T 253845, brvE & n] fE 8 R A TR Il R E
2] 10ng 3| 100mg B 8 i&r, YLk bR R4 1w g/kg 3| 50mg/kg, (LI HITER L) 100 1 g/kg
20mg/ kg EBER 500 1 g/kg F| 10mg/kg, BiEER 1mg/kg 2| 10mg/ kg [BJAL4k » 7E— ALt
HEK AR EAEZ) Ing/ ke B2 30mg/ke YO N o 76285 jtif b, 5k N FIEAERE 14 R—
K (q14d) Img/kg B4 Img/kg 3| 14mg/kg BXZ) 14mg/ kg 5 Fl N, I A0 7E 2mg/ kg TZ) 2mg/ kg
# 14mg/kg 82 14mg/kg TS FH N o« (EHL B SEREMIH, 2 FHIEER 14 R—IK (q14d) Img/kg
k2] Img/kg | 28mg/kg B2 28mg/ kg JLH P , B UILE 2mg/kg Bk 2 2mg/kg 3| 28mg/ kg BLL
28mg/kg YEH P o 7E—LESEBI B, ARG 2 7 3 28 R—REF . £ DL+, B
RORESE T 7T R—IRE T o (B — N, A 800 et R & 28 R—kE 7.

[0184] BRI 77 S I T 2 Pl R 22, BLHG MMP9 254 81 a1 W B 250870 B 2
6] BT FH R 2 A A 0 (I 26 TR 7 BREE R) L 5 A A e AL A AL S e 254
AR/ SRR BT IR TT 1 5 RS M ) AT v s — RS B O AT R s, BB
7 EAR AT AR R 2

[0185]  ELf T J8 AWk 35 38 B AR (1) 11 PR I A= e 2% 22 i 52 BT 75 = 25 AL 5 W0 0 38 o
HALTT o 2850 2K U, BRI B B m] LAEE $RAF BT 55 V6 97 VR F T 75 KA AT 1 LB 25 4 &
YT A B AR K AL & 4 B3R T 26 JF 26 20 38 I it B B i TR

[o186]  {E—HEiE T, VAT T 6 i B AL 2, 49 i bk Y < 3 P LI P9 s T
2 BES CIBET 2550, 4 b MMPO Hidk el & 454 .

[0187]  ANASCITAE A, RE“AMMA” BIRWHILII . RPN ERE (EART) A
AN R RS BRI 2R AR A RS TR AN MR SR RE L RE
PR B 0, BB P e PR O O, I EL T A AR BTl iR A% B I 25500567
[0188]  DAEER, AUHATIRYY, FiEnl dE— 0 RS0 e 7 v, 9 e e I L 1 5 B MMPO
SEEAN, FARAZBREIERN / B3 THUBRIENATT . IRPUERIBUAIT T T 5 AL
IR TN OEEREE 7/ TINE s dn i il N peis

[0189]  MMP9 A& 77 15

[0190] A B T AT IU A 1) MMPO 5 51 Jrn ey 0 28 MMPO (1) g sl i3 AH S 1k 4L 21,
B S UNAR SR BB (B an B 7k S M B E M B ) AR R AL AR ekt ph el
AMIRE R TR BRI, BRAE T2 W L W S BRI B MMPQ 3 I ) R 1R i
[0191] W] #frsk B A (50, PR%SE A Bk O 5 MMPO R IEAH S IR » BROM%E
A AR 5 — R BOR DL ) SRR (B, SRR ) R MMPY A AE A
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{FAERIER /) UKo 28BSk UL, PTCERIX e 5, JE I A0 MMPO &5 &85 (1 (49,
ASCATAR R BUARS A B ) SRR IR (B E 50D 10456 AT AE ST AESR U T 2
Mro AE—2eSf b, Bk 753 5 AMELFE R AS DN 21 1) 45 6 1) o 5 45 B0 RS S R A EL A
S FTAS I ) MMP9 7K ST 55 %6 8 MMP9 7K P AR EL B o AE— S84 7R, BT 7 V4878 MMPO AH 2%
PP B L (WA TR R BOR 0L ) AEAE PR B B .

[0192]  3X—» BT AT LEAs 1 012 SC BTk () MMPO 45 & 35 1 ¥R YT R 3R 2 BT BEAT, BRI 1E N
WIERRE VAT BUE RE B — 8B 73 AT o A5 —LBSE ) b, 3R4IE 1 vy Uik, Sl AT A I
ST, AL T2 W o A I 45 AR R L SO s b W R IR T R IEEAT o BT S W 43 M AT AT
FARATRE A AT, B0 68 (HAFR T ) A NFITR AR S A s 76— 254, irig
T3 A B i 98 A2 I A 0 R R VR BN T SR AR SR AT . A URE SRS
8] G4 1% Sy A ] 2 s R o

[0193]  FH T A INAT 73 At MMPO (IAEFTIE & 7 A8 mI AT A o P e A 2 i & Fniz i 43
WrEARTT T ks B 1, 460 40 55 4 R 256 0 A« 32 B TR 42 00 23 A RO TE A 389 S B 3% A
AT R DTIE AT

[0194]  FH A 7 327 (1) MMP9 &5 4 4 11 ] RTS8 0 it o RS 50 20 1 42 ) 42
M= A AT RTIINE 5 o 2840ISR U, RTARSINER 73 W] Ay AR SCBT IR A 3 P KA — ol 90 SIS 12k () 67
2, 40 3H, 14C\ 32P\ 35S B 1251 s JEBAL 25 R EW, B W15 't 25 e R e (FITC)
YT ERRAL (Texas red) AE B 6T % (photocyan) « & F1BH (rhodamine) 8% H G2
SR, 19 AR IR TR B — ~F-FLRE TR BB S A B

[0195] AW Al 3@ A5 AE H E TG+ MMP9 255 8 1 456 31 MMPO [ 4511 B, F P-4l MMP9
SEAEE MMPY B EMNAEE (BIanAK ) BIAEAER I FFE & MWP9 7K 5%
5 FE S P KA B A n] i s B MMPO & M e sl A DG MR I . S5 R
A] AR LN TR) B AR EAS AR Bk B 55— MR R

[0196] AUz B AR5 A7 TEDRHE B T+ DA A5 A9k — 2 F 0 -1 Y, 3K L8 S AT 55 R
il A< A B RIS L

[01971 =25

[0198]  SEf] LA EFXT A MMP-9 HIFTAAR il 45

[0199]  {FFHAEE TSI AK AZEMIPI 4 (SEQ 1D NO. 28) X/ BT . ¥k H
25 G35 /0N BRI FEL A0 5 R0 4 B Rk B DA AR A IR SR o 4% B T B B TR IR AT R
DL 1) HE 2 TAHT MMPY A e B BT IR RS 954

[0200] M —FhEEZEM ik Bk (AB0041) FFIFATRIL . X —PiIA S 1e62b HEBEM
k FEBE. FUEAFEIIR AB0041 5 A2 MMP Fsk | ekl (RS S KRR
L) B MMPO BRI & . Wik 2 Hh TR, ABO04L HLiAxt ASSHIfr ik MMP9 B % mss il
77, FXR B MWMPO B BARER ). A, ABOO4T FLARAS S5 4 3 528 MWMP9 sir £ ARk
MMP 2 54 J& 4 11

[0201] 2% 2 :AB0041 FT AB0045 [AS R W P

[0202]
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S AEERKD

FrAUBLE) MMP AB0045 ( AB0041
A& MMP1 >100 nM >100 nM
A& MMP2 >100 nM >100 nM
/R MMP2 >100 nM >100 nM
A& MMP3 >100 nM >100 nM
A MMP7 >100 nM >100 nM
A& MMPS >100 nM >100 nM
AZK MMP9 0.168 £ 0.117n0M | 0.133 £0.030 nM

BN MMPY 0.082+£0.022n0M | 0.145+0.16 nM
/I B, MMP9 >100 nM >100 nM
K MMP9 0.311+£0.0170M | 0.332 +0.022 nM
AZEMMP10 >100 nM >100 nM
A MMP12 >100 nM >100 nM
A2 MMP13 >100 nM >100 nM

[0203]  H- B RAEALHE 734 ABO041 55 5&AZ MR/ BN ZE MMPO 25 )45 o S0 HH /) BRI
N MMP9 & AL g A B A — OB, FRIE R I A A B B RE L AT A E.
TE/N R MMPO Hr ™= A K 2B RAR AT /)N Wz IR i 36 5848 DAL it A28 MMP9 [R3R 55 . TE AR
MMP9 Hp = AR SAR A AR TR IR H ik SAZ LAVL L /N Bl MMP9 IR ik o 4 5878 (1) /) B B
AN WPY A T ELISA 404

[0204]  7F ELISA 43 #7148 F ABO041 PLAAAE A — kb, 3 H AT AR 2B o A0 )
Bl WL =E BT B TeG BRI SS & o AT BF A2 N2 MMPO A1 4y BH 06k e 5 LA FH B A
B4/ B MMPO 15 A BRI A B ELTSA 23 A 45 3L R, 76 MMP9 2 5 1% /741 162 7 (KRS 2 IR
BRI (R162) X T AB0041 HiALh & MMP9 R %L, x4l Bk R, WILREZE E111.D113
K 1198 F T ABO041 FifkZs & MMPO R B3E, FE T MMPO (1) A& 4544, E111. D113, R162 }%
1198 76 MMP9 ] Ca2+ 11 45 G 48 A Al st e M A2 & it . R AR, & 8K, AB0041
U 7 M 455 B FE— PP R AL, H B A W 2 R IR R IR & 2 S IR TR 2k 104-119.159-166
K 191-202 [ MMPO [X I Py o

[0205]  7EAF AT MMPO (1] 73 47, IR ABOO4 1 Fi A 7824 MMP9 [¥IE T 5+ M il 771 o

[0206] S5 1B EFXT A MMP-9 L E B il %

[0207] AR E AT, IR BT e AL L B ABO04 L FA — B ] AR X [P Ak . —
Fh SRS I8, BROM M4, RIE—Fhgifk, KA LN ESE (1g62b) J74) -

[0208]  MAVLVLFLCLVAFPSCVLSQVQLKESGPGLVAPSQSLSITCTVSGFSLLSYGVHWVRQPPGKGLEWLG
VIWTGGSTNYNSALMSRLSTSKDDSKSQVFLKMNSLQTDDTAMYYCARYYYAMDYWGQGTSVTVSSAKTTPPSVYP
LAPGCGDTTGSSVTLGCLVKGYFPESVTVTWNSGSLSSSVHTFPALLQSGLYTMSSSVTVPSSTWPSQTVTCSVA
HPASSTTVDKKLEPSGPISTINPCPPCKECHKCPAPNLEGGPSVFIFPPNIKDVLMISLTPKVTCVVVDVSEDDP
DVRISWFVNNVEVHTAQTQTHREDYNST IRVVSALP I QHQDWMSGKEFKCKVNNKDLPSPIERT I SKIKGLVRAP
QVYILPPPAEQLSRKDVSLTCLVVGENPGDISVEWTSNGHTEENYKDTAPVLDSDGSYF1YSKLDIKTSKWEKTD
SFSCNVRHEGLKNYYLKKTTSRSPGK (SEQ ID NO:30)

[0200] ({5 BRI T R Ek S0 BRI, W A2 X DA A% S0 7 BRI, IF HLAE 52 X ARHARR
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B, KLU (k) 74

[0210]  MESQIQVEVEVFLWLSGVDGDIVMTQSHKFMFTSVGDRVSITCKASQDVRNTVAWYQQKTGQSPKLLIY
SASYRNTGVPDRFTGSISGTDETFTISSVQAEDLALYYCQQHYSTPYTFGGGTKLEVKRADAAPTVSIFPPSSEQLT
SGGASVVCFLNNFYPKDINVKWK IDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTS
PIVKSFNRNEC (1 5 IR LA AN R R SC 7Bk, AT A2 X BLJe#s XS0 FRik , 7 HoAa 2 X DARHA
#3k ) (SEQ ID NO:31).

[0211] M4 HUik BA & LU 2 255 e 41 ) m) AR E Ak -

[0212]  QVQLKESGPGLVAPSQSLSITCTVSGESLLSYGVHWVRQPPGKGLEWLGY IWTGGSTNYNSALMSRL
STSKDDSKSQVFLKMNSLQTDDTAMYYCARYYYAMDYWGQGTSVTVSS (CDR 1.2 % 3( 4% %] 4 SEQ 1D
NO:34.35 f 36) I FXIZ ) (SEQ ID NO:32)

[0213]  Jo & DAN &R 7 41 (1) ] AR R -

[0214]  DIVMTQSHKEMFTSVGDRVSITCKASQDVRNTVAWYQQKTGQSPKLLIYSASYRNTGVPDRETGSISGT
DETFTISSVQAEDLALYYCQQHYSTPYTFGGGTKLEVK (CDR 1.2 &% 3 (43 %124 SEQ ID NO:37.38 J% 39)
I RIZE ) (SEQ ID NO:33)

[0215] W —Fh bR ZeATIRE, Bl M12, [T « 85, HLEA LT R

[0216]  QVEVYMLLWLSGVDGDIVMTQSQKFMSTSVGDRVSVTCKASQNVGTNVAWYQQKPGQSPKALIYSASYR
FSGVPDRFTGSGSGTDETLT ISNVQSEDLAEYFCQQYNSYPY TFGGGTKLE IKRADAAPTVS IFPPSSEQLTSGGAS
VVCFLNNFYPKDINVKWK IDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSY TCEATHKTSTSPIVKS
FNRNEC (f& 5 KLU T RIZe BRIk, nIAZ X BAJe kg A OCFBRIR , FF HoAR 52 X EURHMA BRA )
(SEQ ID NO:40) .,

[0217]  M12 FriAHA & LA N2 ZEBR P91 () 7] A2 R i

[0218]  DIVMTQSQKEMSTSVGDRVSVTCKASQNVGTNVAWYQQKPGQSPKALIYSASYRFSGVPDRETGSGSGT
DETLTISNVQSEDLAEYFCQQYNSYPYTFGGGTKLEIK (CDR 1.2 &% 3 (43524 SEQ 1D NO:42.43 J% 44)
IR RN ) (SEQ 1D NO:41) o

[0219] K4 thoyRH TIPAIELEL, WoR T a0 AB004L PLikFHELAL, M4 5 M12 BEREARBEZ
[ 22572 o

[0220]  BEATEESMHT. 45 BRAIESE, FH M4 I M12 2958987 A2 T 76 24 MMPO FRIJE 354 1tk 1)
5 CEAR AR ) .

[0221] S 1C EFXT /N B MMP-9 FRIFT A (T il 2%

[0222] =AM BT ABO046. A H 5 S 1A o BTl 2R 732, A HH B2 MMP9 K
BIAA / Ak GE Ry 3 A BB [ 465 Ry 36 MMPO 6 [RI R B /N B (% %2 B6. FVB (Cg) ~Mmp9™' ™/
D) AT, AB0046 Bk B 4 L F &R ESI « #%% MSSAQFLGLLLLCFQGTRCDTQMT
QTTSSLSASLGDRVTISCSASQGTSNYLNWYQQKPDGTFKLLIYYTSILHSGVPSRESGSGSGTDYSLTISNLEPED
TATYYCQQYGWLPRTFGGGTKLE IKRADAAPTVSIFPPSSEQLTSGGASYVCFLNNEYPKDINVKWK IDGSERQNGY
LNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSY TCEATHKTSTSPIVKSENRNEC (SEQ 1D NO:45) ({5 ik
DU R 2 S0 Rk, Tl AR X DA% XS TBRIA, I BLEE X DARMARRAE ) s & & DL 2%
B 741 1) 1gGl T HE :MGWSSTTLFLVATATGVHSQVQLQQPGSVLVRPGASVKLSCTASGY TFTSYWMNWVKQR
PGQGLEWIGEIYPISGRTNYNEKFKVKATLTVDTSSSTAYMDLNSLTSEDSAVYYCARSRANWDDYWGQGTTLTVSS
AKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVTVTWNSGSLSSGVHTFPAVLQSDLYTLSSSVTVPSSTWPS
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ETVTCNVAHPASSTKVDKKIVPRDCGCKPCICTVPEVSSVEIFPPKPKDVLTITLTPKVTCVVVDISKDDPEVQFSW
FVDDVEVHTAQTQPREEQFNSTFRSVSELP IMHQDWLNGKEFKCRVNSAAFPAP TEKT I SKTKGRPKAPQVYT IPPP
KEQMAKDKVSLTCMITDFFPEDI TVEWQWNGQPAENYKNTQPIMDTDGSYFVYSKLNVQKSNWEAGNTFTCSVLHEG
LHNHHTEKSLSHSPGK (SEQ ID NO:46) (15 ‘5 JKELIN T RIZe S0 Frik, w] 22 X BLe#s XS0 Bk
A, I HAEE X DARMARRA ) .

[0223]  DARZAZEMR 741405 AB0046 1Y) TgG 1 H&E 1] A% X 144 48 X T B Ah ¢ & X (CDR)
( Hrr CDR i RIZE ) -

[0224]  QVQLQQPGSVLVRPGASVKLSCTASGYTFTSYWMNWVKQRPGQGLEWIGELYPISGRTNYNEKFKVKAT
LTVDTSSSTAYMDLNSLTSEDSAVYYCARSRANWDDYWGQGTTLTVSS (SEQ ID No:47) .

[0225]  DAFZIERRT AL & ABO046 1) x FEBE R AR X [ A 2R DX R B AR g X (CDR) (3
H CDR N RIZL ) -

[0226] DIQMTQTTSSLSASLGDRVTISCSASQGISNYLNWYQQKPDGTFKLLIYYTSILHSGVPSRFSGSGSGT
DYSLTISNLEPEDIATYYCQQYGWLPRTFGGGTKLEIK (SEQ ID No:48) ,

[0227]  HBRAEE/R, AB0046 Hi ik LLAETE Gtk 77 4 & 2/ B MMPO B H &5 & A H T
/NER MMPO (I3RS . AB0046 HLARAS LS4 3 A2 MMPO B MMP2., /s il MMP2.3.7.8 BX 12, {# F
WS LA HR TR IR AL 3 BT SR, 78/ BOMMP 28 5518 7 41) 162 A7 [ il 2z IR vk 5k (P162) (%
I N2 MMP9 [ R162) X AB0046 Pkl & MMP9 IR EEE . 25 LK B, AB0046 Ky 551 45
B BIXAE R AL, A FIFEFEAE /N B MMPO X T A2 MMPO (1) 5 Z FE IR 159166 1136
SN BRI, ABO046 FTAAZ N/ B MMPO A e S M (0 — Akl Mo ik 0+ LA
5 AB0041 R &4 A s S FImEIvE A . T AB0046 X/ i MMPO ELA¥r R 1 9F Hah &
2| 5 AB0041/AB0045 AH [E] K14 , i ABO046 1 & T4 FH AB0041 B AB0O045 [{143HT o

[0228] 1 —BRAL BN, ABO046 i —F 28 TgG1 A2, 72/ W i KA — R BRI 2%
N DR .

[0220] a7 F 2RALL 7327 A = R L B 1/ B BT MMP9 A, LA AR HITE ) 3 B P162 X T
SGHIREE.

[0230]  SEf] 2 SBF XA MMPO (KBTI A 1L

[0231]  ffi/]N i, ABOO4L Pt A BE A e (1) 2 JE 1R 1) AE L T AR X R A 48 (I, 9E CDR) ##8
S AR SR A7 B Ak e AR O DL AR A N A B AR S e SR PR B 1 i IR B2 BE PR T )
RN TE L A2 R B3R 20 P BIR T — R ERA ABO045 [ N SAL BRI AZ SR o

[0232]  AZEALRARHT MMPI Fifk AB0045 ( A4k, L1541 1964 (S241P) ;2 DL UL L5451 2)
A N4k AB0041 FEFEAL 4 VH3 ( B SEQ ID NO:7

[0233]  (QVQLQESGPGLVKPSETLSLTCTVSGFSLLSYGVHWVRQPPGKGLEWLGV IWTGGTTNYNSALMSRET
ISKDDSKNTVYLKMNSLKTEDTATYYCARYYYGMDYWGQGTLVTVSS) 7 i ik i 2 41) )

[0234]  Je A4k AB0O4T B2REAR /A VH4 ( A VK4 ( HAF SEQ 1D NO:12

[0235]  (DIQMTQSPSSLSASVGDRVTITCKASQDVRNTVAWYQQKPGKAPKLLIYSSSYRNTGVPDRESGSGSG
TDFTLTISSLQAEDVAVYYCQQHY ITPYTRGGGTKVEIK) = AR FI 41 ) BT BRI R85 741 )

[0236]  ABO045 FiiAk M) E 5% H A5 SEQ ID NO:49 (MGWSLILLFLVAVATRVHSQVQLQESGPGLVKPSET
LSLTCTVSGFSLLSYGVHWVRQPPGKGLEWLGVIWTGGTTNYNSALMSRFTISKDDSKNTVYLKMNSLKTEDTATYY
CARYYYGMDYWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAV
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LQSSGLYSLSSVVTVPSSSLGTKTY TCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAK TKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPS
SIEKTISKAKGQPREPQVY TLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY
SRLTVDKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGK ( & 5 =40 0 T %114k 48 72 X 741 LA 5
L)) TR 741 sAB0045 B i RE A SEQ ID NO:50 (MRVPAQLLGLLLLWLPGARCDIQ
MTQSPSSLSASVGDRVTITCKASQDVRNTVAWYQQKPGKAPKLLIYSSSY RNTGVPDRESGSGSGTDFTLTISSLQA
EDVAVYYCQQHY I TPYTFGGGTKVE IKRTVAAPSVFTFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG
NSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC (15 5 41 i T X £k 18
E X FAUARHA R ) HITRRE P iR Sa 1312 MR, A&
BERTE AR BOF H A ) 7. 90 [EEE pI {5 AT 1g/L £E 280nm R4 1. 50AU/cm f{17H
JCEREL Y 144kDa K173+ B AT RS2 iR P 29 1g/mL (K15 B2 (50-100mg/mL KA )
[0237]  IX—HUARRIEE— P RAERR T LU R 524 3 e

[0238] S 3 A5 f& MMPO Hi ik AB0O045 (15K 1F &% 5 AB0041 FIT AB0046 [ Lt 45

[0239]  fnLL EJFIR, AB0045 H1 AB0OO41 HifA & MMPY [KAETE 4+ MR Kl PRt HLik
H A0 MMPO B35 1k, 17 5 IR BE TG 55, AB0045 Fifh 4543 5 ABO041 Hi A4 AH 7] ff) MMPO
AL, IR HIEFINAE 1X 1077 BEIRIR BN B Py, il ok e &5 6 R R 11D 25 25 3L 4R (SPR) 4y
FrBT 2R . PAFRHUACER X MMPO HA R e, JF AR MR RN E X e aifb s A i B Ar (B
MMP i ) 2liqb g5 i IR K 20 B E AR R S5 A . AB0045 il ABO04T PLiAHR 5 RKAR
B ZH A MMP9 DL R F 41 K SR B B A MMPO AT X MY

[0240] A FH i 3% Ho 92 W B 370 40 B (ELISA) A1 MMPO B 43 #7 >k I 2 AB0045. AB0041 ¢
AB0046 HLMAKTF AN EFIE A SRR 1K MMPO (RIS M 45 5 R0 ) 3R AR ARy Sk o R B{f
F SPR 43 H7k 7= 2 AB0045 il ABOO4T R B5 %k (K,)

[0241]  7E ELISA 73 #7h, IR ELTSA 15 2[%) AB0045 F1 AB0041 P iAXS T A sz
KB MMPO (1) K, {H # <400pM. ELTSA Z(4 Ui B, AB0045 Fi ABO041 Hi AR5k B By K i)
BT A AH SR B2 R K MMPO A8 R o 48 7R, ABO046 BT /N L MMP9 HLA s =k, IF
PRI ] AR/ RS A rh FER I Bidk . 85 R BoR, ABO045 HLiAXS 1 A2 MMP9 [ K, (5N
0. 168+0. 117nM F H. ABOO41 HLAAR K, /54 0. 13340. 030nM. 753 AB0046 Hi 1A K45 5L 5
R, B AR/ MMPY, FE H K, {24 0. 218+0. 097nM, 7 SPR 434771, 45 5L L7 AB0045 il
ABOO4 1 PLAANS T A2 MMPO 1 K, 15431 4 8. 8pM AT 0. 4pM.

[0242] 71 V¥ fili MMP9 4 3 £ % Ot K iS4 Mca—PLGL-Dpa—AR-NH2 & fi# 1 43 7 o vF fir
AB0045. AB0O041 Jz ABOO46 HT 14 I Wi #11 il v ko 4% 0 — b Pi & &L 70 1 MMPO g 75 12 o
AB0045 (0. 691 40. 097nM) i1 AB0041 (0. 569 +0. 185nM) Xf T A2 MMP9 ] 1C,, {8 C 4% it 2
F 5, A5 AB0046 % /N L MMPO [0 HI4E I I¥) 1C., {4 0. 35240. 03nM.

[0243] P (A A X 78 il 2 A 0] 7= A v PR B (R B A T B8 o A FHERR S A1 R I AT
[ e MMP il 73 B 2Rl i 1Cq, FIFPHIEE . 7EIX— 23 M7, ABO045 [#) ICs, {H7E 0. 148nM
2 0. 161nM JEE A (75 20 FEIRREEIE A ), FF HAE A58 9 28 0. 158nm, X LE 451
7R, AB0045 [17 MMPO P vE M A HE Te 4 PRI

[0244] 3% 2B :AB0045. ABO041 K AR /N Bk ABOO46 11454 FI e 1k

[0245]

32
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| AB0045 | AB0041 | AB0046
ELISA

Ak MMPY 8 B 5 B 0.168 = 0.117 nM 0.133 + 0.030 nM >100 nM

B MMPY BB E 0.082 + 0.022 nM 0.145+0.16 nM >100 nM
A MMPY B H 5 >100 nM >100 nM 0.218£0.097 nM

KR MMP9 7 B H ¥ 0.311£0.017 nM 0.332 + 0.022 nM >100 nM

SPR
ANEMMPY B ESR | 8.8pM | 0.4pM ND
IR
A MMP9 ICsg 0.691 + 0.097 nM 0.569 + 0.185 nM >100 nM
A8 MMP9 ICs, 0.194 +0.048 nM* | 0.189+ 0.019 nM* >100 nM
[0246]

KB MMP9 ICsy 8.23 + 1.24 nM* 2.78 + 1.17 nM* >100 oM

/NE MMP9 ICs, >100 nM >100 nM 0.352+£0.03 nM*

[0247]  ZEHRAESE, ABO045 F1 ABO041 HAAH 2 45 A A dDHIRE 1, JF H. AB0046 W] 5] i1 {E
N FRN P A Y o R AE AR OGN BRAR B
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[0001]

[0002]

<110>
<120>
<1302

<140>
<141

<160>
<170>

210> 1

<Cl1>
212>
213>

220>

221>
222>

50

470
PRT
IR,

CHAIN
(1. .. (470)

<223> ABOO41ESE
<220

221>
222>
2237

<2207
221> mise_feature

222>
223>

400> 1
Met Ala Val

1
Val

Pro
Leit
GLlu
65

Ala
Val
Tyr

Ser

Leu
145

Leu

Ser

Ser
50
Trp

Leu
Phe
Cys
Val

130
Ala

Ser
Gld
35

Tyr
Let
Met
Leu
Ala
115
Thr

Pro

PEPTIDE
(... (19)
55 ik

Leu
Gln
20

Ser
Gly
Gly
Ser
Lys
100
Arg
Val

Gly

(135). .. (470)
TgG2bTERE X

Val
5
Val
Leu
Val
Val
Arg
85
Met
Tyr

Ser

Cys

Not Yet Assigned
Concurrently Herewith

Leu

Gln

Ser
His

Tle
70

Leu

Asn
Tyr
Ser

Gly
150

TR AR AR AT
DU )t O A
246102008540

Phe
Leu
Tle
Trp
b6

Trp
Ser
Ser
Tyr
Ala

135
Asp

Fol

Leu Cys

Lys Glu
25

Thr Cys

40

Val Arg

Thr Gly

Ile Ser

Leu Gln
105

Gly Met

120

Lys Thr

Thr Thr

34

FastSEQ for Windows Vérsion 4.0

Leu
10

Ser
Thr
Gln
Gly
Lys
90

Thr
Asp
Thr

Gly

Val
Gly
Val
Pro
Thr
15

Asp
Asp
Tyr
Pro

Ser
155

Ala
Pro
Ser
Pro
60

Thr
Asp
Asp
Trp
Pro

140
Ser

Phe
Gly
Gly
Gly

Asn

Ser
Thr

Gly
1256
Ser

Val

Pro

Leu

30
Phe

Tyr
Lys
Ala
L10
Gln
Val

Thr

Ser
Val
Ser
Gly
Asn
Ser
g8

Tle
Gly
Tyr

Leu

Cys
Ala
Leu
Leu
Ser
Gln
Tyr
Thr

Pro

Gly
160
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[0003]

Cys
Ser

Ser

Asp
385
Ser
Thr
Leu

Asn

Ser
465

Leu
Gly
Gly
Pra
210
Thr
Pro
Glu
Leu
Ser
290
Glu
Thr

Ser

* Pro

Gln
370
Val
Val
Ala
Asp
Val
450
Arg

<2102 2

211>
212>
213>

2207

221>
222>
223>

220>

221>
<2227
<2237

Val
Ser
Leu
195
Ser
Val
Cvs
Gly
Met
275
Glu
Yal
Tle
Gly
Tle
355
Val
Ser
Gl
Pro
Ile
435
Arg

Ser

234
PRT
N

CHAIN
(1)... (231
ABOO4 15455

Lys
Leu
180
Tyr
Gln
Asp
Pro
Gly
260
Ile
Asp
His
Arg
Lys
340
Glu
Tyr
Leu
T¥p
Val
420
Lys
His

Pro

PEPTTDE
(1). .. (20
BE5k

Gly
165
Ser
Thr
Thr
Lys
Pro
245
Pro
Ser
Asp
Thr
Val
325
Glu
Arg
Tle
Thr
Thr
405
Leu
Thr
Glu
Gly

Tyr

Ser S

Met
Val
Lys
230
Cys
Ser
Leu
Pro
Ala
310
Val
Phe
Thr
Leu
Cys
390
Ser
Asp
Ser

Gly

Lys
470

Phe

Ser
Tht
215
Leu
Lys
Val
Thr
Asp
295
Gln
Ser
Liys
1le
Pro
37b
Leu
Asn
Ser

Lys

Len
455

Pro Glu

Val His
185

Ser Ser

200

Cys Ser

Glu Pro
Glu Cys

Phe Ile
265

Pro Lys

280

Val Arg

Thr Gln
Ala Leu

Cys Lys
345
Ser Lys
360
Pro Pro
Val Val
Gly His
Asp Gly
425
Trp Glu

440
Lys Asn

35

Ser
170
Thr
Val
Val
Ser
His
250
Phe
Val
Ile
Thr
Pro
330
Val
Tle
Ala
Glv
Thr
410
Ser

Lys

Tyr

Val
Phie
Thr
Ala
Gly
235
Lys
Pro
Thr
Ser
His
315
Ile
Asn
Lys
Glu
Phe
395
Glu
Tyr
Thr

Tyr

Thr
Pro
Val
His

220
Pro

Cys

Pro

Cys

Trp

300
Arg

Gln
Asn
Gly
Gln
380
Asn
Glu
Phe
Asp

Leu
460

Val Thr

Ala Leu
190

Pro Ser

205

Pro Ala

Tle Ser
Pro Ala

Asn Tle
270

Val Val

285

Phe Val

Glu Asp
His Glno
Lys Asp

300
Leu Val

Leu Ser
Pre Gly
Asn Tyr

Ile Tyr
430

Ser Phe

445

Lys Lys

Trp
175
Leu
Ser
Ser
Thr
Pro
255
Lys
Val
Asn
Tyt
Asp
335
Leu
Arg
Arg
Asp
Lys
415
Ser

Ser

Thr

Asp
Gln
Thr
Ser
Tle
240
Asn
Asp
Asp
Asn
Asn
320
Trp
Pro
Ala
Lys
Tle
400
Asp
Lys
Cys

Tle
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[0004]

220>
221> misc feature

222> (128)...

<223> xfHEX

400> 2
Glu Ser Gln Ile
5

Met
1
Gly
Thr
Val
Lys
65
Arg
Ser
Tle
Ala

Leu

145

Pro
Asn
Tyr
His

Tle
225

Val
Ser
Arg
50

Leu
Phe
Val
Thr
Asp
130
Thr
Lvs
Gly
Ser
Asn

210
Val

210> 3
<211> 115

<9195 )
213> /IFER

<220>

221>
222>
223>

<2207

221>
222>

Asp
Val
35

Asii
Leu
Thr
Gln
Pro
115
Ala
Ser
Asp
Vel
Met

195
Ser

PRT

%H§IN
1
ABOO41 [ ToG2b T B (1 AJ 4% [X.

Gly
20

Gly
Tht
Ile
Gly
Ala
100
Tyr
Ala
Gly
Tle
Leu
180
Ser
Tyr

Ser

(234)

Asp
Asp
Val
Tyr
Ser
85

Glu
Tht
Pro
Gly
Asn
165
Asn
Ser
Thr
Phe

(115)

misc_feature

(26). .. (35)

Glo
Tle

Arg

Ala

Ser
Gly
Asp
Phe
Thr
Ala
150
Val
Ser
Thr
Cys

Asn
230

<223> HAMRFEX (CDR)
<220

221>

misc feature

Val
Val
Val
Trp
55

Ser
Ser

Leu

Gly

215

Phe
Met
Ser

Tyr

Val
Thr
Tle
Gln

Ser Tyr

Gly
Ala
Gly
120
Ser
Val

Trp

 Thr

Thr
200
Ala

Asn

Thr
Val
105
Gly
Ile
Val
Lyvs
Asp
185
Leu

Thr
Glu

36

Phe
Glu
Thr
Gln
Arg
Asp
90

Tyr
Thr
Phe
Cys
Tle
170
Glu
Thr
His

Cys

Val
Ser
Cys
Lys
Asn

75
Phe

Phe

Lys
Pro

Phe

155
Asp

Asp
Lys

Lys

Phe
His
Lys
Thr
Thr
Thr
Cys
Leu
Pro
140
Leu
Gly
Ser
Asp

Thr
220

Leu
Lys
Ala
Gly
Gly
Phe
Gln
Glu
125
Ser
Asn
Ser
Lys
Glu

205
Ser

Trp
Phe
Ser
Gln
Val
Thr
Gln
110
Tle
Ser
Asn
Glu
Asp
190
Tyr

Thr

Leu
15
Met

Gln

Ser

Pro
Ile
95

His
Lys
Glu
Phe
Arg
175
Ser

Glu

Ser

Ser
Ser
Asp
Pro
Asp
80

Ser
Tyr
Arg
Gln
Tyr
160
Gln
Thyr
Arg

Pro
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[0005]

222>
223>

<2207
221>
222>
223>

<400>

(50). .. (65)
H AR E X (CDR)

misc feature
(98 (104)
HAbphsE X (CDR)

3

Glo Val Glo Leu Lys Glu Ser

1

5

Ser Leu Ser Ile Thr Cys Thr

20

Gly Val His Trp Val Arg Gln

35

Gly
Val

Preo

Gly Val Ile Trp Thr Gly Gly Thr

55

Ser Arg Leu Ser Ile Ser Lys Asp

Lys Met Asn Ser Leu Gln Thr

Asp

Arg Tyr Tyr Tyr Gly Met Asp Tyr

100

Val Ser Ser

210>
211>
<212
213>

<2202
221>
2222
223>

<2202
<221>
222>
223>

<220
221>
222>
223>

<220%
221>
2222
28>

<400>

115

4
107
PRT
DA

CHAIN
(1)... Qo7
ABOOATI « B35 AT AB X

misc_feature
(24)... (34)
H A pesE X (CDR)

misc_ feature
(5@)...‘(56)
HAb R E X (CDR)

mise feature
(89)... (97)

HAbgE X (CDR)
4

Pro
Ser
Pro
Thr
Asp
Asp

Trp
105

Gly Leu Val
10
Glv Phe Ser

Gly Lys Gly

Asn Tyr Asn
60
Ser Lys Ser
5
Thr Ala Tle
90
Gly Gln Gly

Ala Pro

Leu Leu

30
Len Glu
45

Ser Ala

Gln Val

Tyr Tyr

Thr Ser
110

Ser
15

Ser
Trp

Leu

Phe

Cys
95
Val

Gln
Tyr
Leu
Met
Leu
Ala
Thr

Asp Ile Val Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val Gly

1

5

10

1b

Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Arg Asn Thr

37
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20 25 30
Val Ala Trp Tyr Gln Gln Lys Thr Gly Gln Ser Pro Lys Leu Leu Ile
35 40 45
Tyr Ser Ser Ser Tvr Arg Ast Thr Gly Val Pro Asp Arg Phe Thr Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser Val (ln Ala
65 70 75 80
Glu Asp Leu Ala Val Tyr Phe Cys Gln Gln His Tyr Ile Thr Pro Tyr
85 90 95
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105
210> 5
211> 115
<212> PRT
223> NT.FP%1
220>
<223> ARk
<220>
<221> VARIANT
222> (1)... (115)
<293> VH1 HEEA
<400> 5
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Scr Leu Leu Ser Tyr
20 25 30
Gly Val His Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45
Gly Val Tle Trp Thr Gly Gly Thr Thr Asn Tyr Asn Ser Ala Leu Met
50 55 60
Ser Arg Leu Thr Ile Ser Lys Asp Asp Ser Lys Ser Thr Val Tyr Leu
65 70 75 80
Lys Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Tle Tyr Tyr Cys Ala
85 90 95
Arg Tyr Tyr Tyr Gly Met Asp Tyr Trp Gly Gln Gly Thr Ser Val Thr
100 105 110
Val Ser Ser
115
210> 6
2L1> 115
212> PRT
223> NLF3
<220>
223> A B
220>

[0006]

<221> VARTANT
<222> (1)... (115)

38
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<223> VH2 HEHEEA{A
400> 6
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Leu Ser Tyr
20 25 30
Gly Val His Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45
Gly Val Ile Trp Thr Gly Gly Thr Thr Asn Tyr Asn Ser Ala Leu Met
50 55 60
Ser Arg Leu Thr Tle Ser Lys Asp Asp Ser Lys Asn Thr Val Tyr Leu
65 70 73 80
Lys Met Asit Ser Leu Lvs Thr 6lu Asp Thr Ala Ile Tyr Tyr Cys Ala
85 90 95
Arg Tyr Tyr Tyr Gly Met Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 110
Val Ser Ser
115
2109 7
211> 115
212> PRT
223> NP3
220>
223> AR K
<2207
<221> VARIANT
<222> (1)... (115)
<2235 VH3 HEEA
<400> 7
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Leu Ser Tyr
20 25 30
Gly Val His Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45
Gly Val Ile Trp Thr Gly Gly Thr Thr Asn Ty Asn Ser Ala Leu Met
50 7 55 60
Ser Arg Phe Thr Ile Ser Lys Asp Asp Ser Lys Asn Thr Val Tyvr Leu
65 70 T3 80
Lys Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Ile Tyr Tyr Cys Ala
85 90 95
Arg Tyr Tyr Tyr Gly Met Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 110
Val Ser Ser
115
210> 8
&Ly 115
212> PRT

[0007]

39
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223> A%
220>
223> HHAEME
<2207
221> VARTANT
222> (1)... (115)
<223> VH4 EEEAK
<400> 8
GIn Val Gln Leu GIn Glu Ser Gly Pro Gly Leu Val Lyvs Pro Ser Glu
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Leu Ser Tyr
20 25 30
Gly Val His Trp Val Arg Glo Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45
Gly Val Tle Trp Thr Gly Gly Thr Thr Asn Tyr Asn Ser Ala Leu Met
50 55 60
Ser Arg Phe Thr Ile Ser Lys Asp Asp Ser Lys Asn Thr Leu Tyr Leu
65 70 75 80
Lys Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Ile Tyr Tyr Cys Ala
85 90 95
Arg Tyr Tyr Tyr Gly Vet Asp Tvr Trp Gly Gln Gly Thr T.eu Val Thr
100 105 110
Val Ser Ser
115
<210> 9
211> 107
212> PRT
<223» NTJF%
220> ,
223> AR ik
{2207
<221> VARTANT
<2925 (1)... (107)
223> Vk1 BBk
400> 9
Asp Tle Val Met Thr Gln Ser Pru Ser Phe Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Glo Asp Yal Arg Asn Thr
20 25 30
Val Ala Trp Tyr Gln Gln Lys Thr Gly Lys Ala Pro Lys Leu Leu Tle
3h 40 45
Tyr Ser Ser Ser Tyr Arg Asn Thr Gly Val Pro Asp Arg Phe Thr Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala
65 70 75 80
Glu Asp Val Ala Val Tyr Phe Cyvs Gln Gln His Tyr Ile Thr Pro Tyr
85 90 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lvs

[0008]

40
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100 105

<2105 10
<211 107
<2125 PRT
<223> NLFEH

<290
223> LAtk

<9205
<991> VARTANT
<2225 (1)... (107
<293> VK2 Tk

<4005 10
Asp 1le Val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Tle Thr Cys Lys Ala Ser Gln Asp Val Arg Asn Thr
20 25 30
Val Ala Trp Tyr Gln Gln Lyvs Pro Gly Lys Ala Pro Lyvs Leu Leu Ile
35 40 15
Tyr Ser Ser Ser Tyr Arg Asn Thr Gly Val Pro Asp Arg Phe Thr Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala
65 70 75 80
Glu Asp Val Ala Val Tyr Phe Cys Gln Gln His Tvr Ile Thr Pro Tyr
85 90 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105
<210> 11
<211» 107
<212> PRT
223> NTJPF
220> N ‘
<223 & HurE ik
220>

<9291» VARIANT
<2925 (1)... (107)
<2235 Vk3 BEA ik

<400> L1
Asp Ile Glo Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 13
Asp Arg Val Thr Ile Thr Cy¢ Lys Ala Ser Gln Asp Val Arg Asn Thr
20 25 30
Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35

Tyr Ser Ser Ser Tyr Arg Asn Thr Gly Val Pro Asp Arg Phe Setr Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala

[0009]
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[0010]

65

70

75H

80

Glu Asp Val Ala Val Tyr Phe Cys Gln Gln Higs Tvr Ile Thr Pro Tyr

85

90

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

<210> 12
211> 107
212> PRT

100

223> NIJF3

<220

$223> 4 A

220>

<221> VARTANT

222> (1)...

(107

223> Vkd BEEAk

<4005 12

Asp Ile Gln
1

Asp Arg Val

Val Ala Trp
35
Tyr Ser Ser

Ser Gly Ser
65
Glu Asp Val

Thr Phe Gly

210> 13
211> 10
<212> PRT

Met Thr
5

Thr Tle

20

Tyr Gln

Ser Tyr
Gly Thr
Ala Val

85

Gly Gly
100

<223> NP3

<220

223> A gk

<220

221> misec feature

222> (1)...

(10)

Gln Ser
Thr Cys
Gln Lys
Arg Asn

55
Asp Phe

70
Tyr Tyr

Thr Lys

105

Pro Ser Ser Len
10
Lys Ala Ser Gln
25

Ser Ala Ser

Asp Val Arg
30

95

Val
15
Asn

Pro Gly Lys Ala Pro Lys Leu Leu

4()
Thr Gly Val Pro

Thr Leu Thr Tle
75
Cys Gln Gln His
90
Val Glu Ile Lys
105

<223> HIMMPOF A 5 55 1 B AR 2 [X (CDR1L)

<400> 13
1

210> 14

5

Gly Phe Ser Leu Leu Ser Tyr Gly Val His

10

42

45
Asp Arg Phe
60
Ser Ser Leu

Tyr Ile Thr

Ser
Gl

Pro
95

Gly
Thr
Tle
Gly
Ala

30
Tyr
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211> 16
<212> PRT
223> NT. A

220>
223> HMMERE

<220

221> misc featule

<222 (1).

223> imMMP9?‘ﬁkE§%.Dﬁli?Féﬁﬂz[: (CDR2)

400> 14
Val Ile Trp Thr Gly Gly Thr Thr Asn Tyr Asn Ser Ala Leu Met Ser
1 5 10 15

<210> 15

211> 7

212> PRT
<223y NTJ73)

<220>
223> AR

220>

221> mise feature

222> (1)... (1)

<2237 HIMMPIOBTAL T BE I T4 e [X (CDR3)

<400> 15
Tyr Tyr Tyr Gly Met Asp Tyr
1 5

210> 16

Q11 11

<2125 PRT
223> NP3

<2207
<223 B AR

<2207
221> mise feature

€222y (1)... (1D

<223> HMMPOFUAAR R FE AT B £ vk iE X (CDR1)

<400> 16 7
Lys Ala Ser Gln Asp Val Arg Asn Thr Val Ala
1 5 10

210> 17
Q2L> 7
212> PRT

[0011]
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[0012]

£223> N3

<2202

<223 R A

<2205

2217 misec_feature

222> (1)..

(D)

<223> HUMMPOTTIAELBE R TAN L E [X (CDR2)

<400%> 17

Ser Ser Ser Tyr Arg Asn Thr

1

<210
<211
212>
{2235

18
9
PRT

<220

5

N3

<293> iRk

<220>
221>
222>
223>

<100> 18

mise
(1)..
FIMMPOFT IR R #E 1 B A b ¢l 52 [X (CDR3)

feature
. (9)

Gln Gln His Tyr Ile Thr Pro Tyr Thr

1

<2107
211>
212>
<223>

19
345
DNA

<220
<223»

220>
221>
<2227
{2237

<400> 19

caggtgeage
acctgeaceg
0CAgERAARE
tcegeectga
aagatgaact
ggcatgegact

<2103 20
211> 345

misc
..
bt VHI ERE LR T P Kt

5

NTFFH

GRS A AL

feature

. (345)

tecaggaate
tgteegegett
geectiggaatyg
tgtcecgget
ccetgaaaac
actggggeea

cggeectgge
ctecetgetg
getgggegtg
gaccatctee
cgaggacace
gpgeacctee

mrr3

ctggteaage
tectacgeeg
atctggaceg
aaggacgact
geecatetact
gtgaccgtet

44

ccteegagac
tgcactgggt
goggeaccac
ccaagteccac
actgegeecg
cctea

actgtecetg 60
cegacageet 120
caactacaae 180
cgtetacetg 240
gtactactac 300
345
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[0013]

212>
223>

DNA

<2207
223>

220>
221>
222>
<2232

<400, 20

caggtlgeage
acectecaccg
ccaggcaaag
tecgeeetga
aagatgaact
ggcatggact

210> 21

<2117 345
<212> DNA
223>

<2207
223>

Sadldy
221>
L2
<223>

<400> 21

caggtgeage
aectgeaccg
ccaggeaaag
tcecgeectga
aagatgaact
gecatggact

210>
211>
212>
223>

22
345
DNA

mise
(.. , )
ubaVH2 H LR AR P WL B R 7 5

mise
(1). .
HhDVHI B8 F AL T B A% B R 7]

NTFFF

B

feature
. (345)

tgeaggaatc
tgtecggett
gectggaatg
tetceegeet
ccetgaaaac
actggggeca

NLFZ

B A

feature
. (345)

tgcaggaatc
tgtecggett
geetggaatg
tegteceggtt
cectgaaaac

acteggggeea

ANTF3

9905
223> B ALK AR
<220
<9921y
<2995
{293>

misc feature
(1)...(345)

<400> 22

cggeecctgge
ctecetgetg
gctgggegty
gaceatetee
cgaggacace
gggecaceetg

cggecectege
ctecetgetg
gctggeegty
caecatetee
cgaggacace
ggegcaccetg

G T VHA B RE LR e 5 B A H

clggteaage
teetacggeg
atctggaceg
aaggacgact
gecatetact
gtecaccgtet

ctggtcaage
teoctacggeg
atetggaceg
aaggacgact
gecatctact
gtecacegtgt

BFr3|

cetecgagac
tecactgget
gecggeaccac
codagaacac
actgegeccog
cetea

cetecgagace
tgecactgggt
geggcageac
Ccaagaacac
actgegeoeg
cetea

actglcecety
cegacagecet
caactacaac
cegtgtacety
gtactactac

actgtecelg
cegacagect
caactacaae
cgletacete
gtactactace

60

120
180
240
300
345

60

120
180
240
300
345

caggtgcage tgeaggaate cggecctegge ctggtecaage cectecgagae actgteectg 60
acctgeaceg tgteeggett ctecotgety tectacgeer tgcacteget cegacageet 120

45
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[0014]

ccagpcaaag gectpeaatg getgpecegty atctggacey
tecgeeoctga tgteceggtt caccatetee aaggacgact
aagatgaact ccctgaaaac cgaggacace geeatetact
ggeatggact actggggeca gggeaccety gteacegtgt

210>
211>
212>
223>

23
321
DNA

<220%
223>

<2202
221>
222>
<223>

<400> 23

gacatcgtga
dtcacatgea
gEgcaaggeoe
ceggtitaecg
gaggacgtgg
ggeaccaagg

<210»
<211>
<2127
223>

24
321
DNA

<2202
223>

<2202
221>
222>

misc
(.. ,
ubOVk LR EE S E IR 7 2 A% IR T 7

misc

(1)..

N3

AL

feature

. (321)

tgacecagtc ceecagette
aggeetetca ggacgtgegg
ccaagctget gatctactee
getetggete cggeaecgae
cecgtetactt ctgeepageag
tggaadtaaa a

NP3

R

feature
. (321)

ctgtecgeet
aacaccgtge
teeteectace
tttaccetga
cactacatea

<223y HEVK2B A M AL TR T

400> 24

gacategtea
dtcacatgea
goeaagecee
cggtttaceg
gaggacgleg
ggeaccaagy

210>
211>
212>
223>

25
321
DNA

<220
223>

<2207

tgacecagte cecetecage
aggeetetca ggacgtgegg
ceaagetget gatetactee
getetggete cggeaccgae
cegtgtactt ctgecagecag
tggaaataas a

NLFH

o A

ctgtecgeet
aacaccgteg
tectectace
tttaccectga
cactacatea

46

geggeaecae
ceaageacac
actgegeecg
cetea

cegtgggega
cetegtatea
ggaacacegg
cecatecagete
geeectacac

ctegtgggega
cetggtatea
ggaacacegs
cecatecagete
ccecetacac

caactacaac
cetgtaccetg
gtactactac

cagagtgace
geagaaaace
cgtgecegac
cetgoaggee
cttcggegea

cagagtgace
geagaageee
cgteeccgac
cetgeaggee
ctteggegga

180
240
300
345

60
120
180
240
300
321

60

120
180
240
300
321
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[0015]

221> mise feature

<222» (1)..

. (321)

<223> #mBVK3REER IR P IR P 5

400> 25

gacatccaga
atcacatgea
ggeaaggeee
eggttetety
gaggacgtag
geeaccaagg

<210
<2117
212>
223>

26
321
DNA

220>
223>

<2205
221>
<2905
993>

400> 26

gacateccaga
atcacatgea
ggeaaggeec

cggttetetg

gaggacgtag
ggeaccaagg

210>
<2117
212>
213>

<220>
<2212
222>
223>

27
707
PRT
A

<220
221>
<2225
223>

220>
221>
222>
<223

<2207
<2212
2227

STTE

mige
(1. .
VA FE A LR 7 Y 2 R e 41

(98).

tgacecagte
aggeetecea
ecaagetget
getetggaag
cegtgtactt
tggaaataaa

N3

ERE AR N

feature
. (321)

tgaceccagtc
aggectetea
ceaagetget
getelgeaag
cegtgtacta
tggaaataaa

?iic_feature
1)..
B 4 JE 9

. (707)

PEPTIDE
(1). .
5k

. (19)

DOMATN
(38).
AR RS O S H I

.. (98)

.. (99)

ceectecage
ggacgtgegg
gatctactee
¢cggedccgae
ctgecageag
a

ceceltecage
ggacgtgegg
gatetactee
cggeacegae
ctgeeageag
a

(MMP9)

etgtecgeet
aacacegtgg
teectectace
Lttacoetga
cactacatca

ctgteegeet
aacaccgtgg
tectectace
tttaecetga
cactacatea

47

ctgtgggega
cctggtatea
ggaacacegg
ceateagete
cecectacac

ctgtaggega
cetgptatea
ggaacaccgg
ceateagete
ceceectacac

cagagtgace
geagaageec
cgtgecegac
cetgeageee
ctteggegga

cagagtgaec

geagaageee
cgtgecegae
celigtaggee
etteggegga

60

120
180
240
300
321

60

120
180
240
300
321
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[0016]

<223 Wi BRZAMAL A

<220 ]
<221> DOMAIN

<222y (112)...(445)

<223> Il &8 & I 45 A4

220>

<221» DOMAIN

<222> (223)...(271) ,

<223> HEE AR (B as & A1)

<2207

<2215 DOMAIN

222> (281)...(329)

223> HFEBEATIIG M (R4 & a5

<220

<221> DOMATN

<299 (340). .. (388)

<223 ATESE A TTRSEMIE (B I G A S5 M)

220>

<221> mise feature
222> (400)... (411D
<2235 In&a X

{220>
<221> DOMATN

<2225 (521). .. (565)

$223> M4 E 25405 FIRE B

<220

<991> DOMAIN

<2995 (567). .. (608)

<293> MLATZ 4k 4R I RE LS IR

220>
£221> DOMAIN

<9995 (613)... (659)

293> MAT T4 ERE L

<2205

$221> DOMAIN

<2225 (661). (704

<993y 4Tk 4 85 (I RELE IR

400> 27

Met Ser Leu Trp Gln Pro Leu Val Leu Val Leu Leu Val Leu Gly Cys
C;s Phe Ala Ala P?o Arg Gln Arg Gln égr Thr Leu Val Leu ége Pro
Gly Asp Leu igg Thr Asn Leu Thr iip Arg Gln Leu Ala g?u Glu Tyr
Leu Tyr Agg Tyr Gly Tyr Thr Arg Val Ala Glu Met i?g Gly Glu Ser

48
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[0017]

Lys
65

Pro
Pro
Asp
Ser
Phe
145
Ser
Asp
Pro
Leu
Ala
225
Tyr
Ser
Ser
Gl
Asp
305
Asp
Val
Phe
Gly
Trp
38b
His
Ala
Lys
Pro
Pro
465

Pro

Pro

50
Ser

Glu
Arg
Leu
Glu
130
Ala
Arg
Gly
Pro
Trp
210
Asp
Ser
Thr
Glu
Phie
290
Gly
Arg
Met
Leu
Arg
370
Gly
Glu
Leu
Asp
Glu
450
Thr
Thr

Thr

Leu

Thr

Cys

Lys
115
Asp
Leu
Asp
Tyr
Gly
195
Ser
Gly
Ala
Thr
Arg
275
Pro
Arg
Asp
Gly
Gly
355
Leu
Phe
Phe
Met
Asp
435
Pro
Val
Ala
Ala

Gly
Gly
Gly
100
Trp
Leu
Trp

Ala

Pro F

180
Pro

Leu
Ala
Cys
Ala
260
Leu
Phie
Ser
Lys
Gly
340
Lys
Trp
Cys
Gly
Tyr
420
Val
Arg
Cys
Gly
Gly

Pro
Glu
Val
His
Pro

Ser

Gly
Gly
Ala
Thr
245
Asn
Tyr
Tle
Asp

Leit

320

485

Pro

Ala
70

Leu
Pro
His
Alﬂg
Ala
150
Ile
Asp
Tle
Lys
Cys

230
Thr

Thr

Ser

55

Leu Leu Leu

Asp
Asp
His
Ala
135
Val
Val
Gly
Gln
Gly
215
His
Asp
Asp
Arg
Gl
295
Tyr
Gly
Ala
Ser
Thr
376
Gln

Leu

. Tyr

Tle
Thr
455
Gly
Gly

Thr

Ser
Leu
Asn
120
Val
Thr
Tle
Lys
Gly
200
Val
Phe
Gly
Tht
Asp
280
Gly
Arg
Phe
Gly
Thr
360
Thr
Gly
Gly
Arg
Arg
440
Thr
Pro

Pro

Ala

Ala
Gly
105
Tle
Tle

Pro

Gln

Asp

185
Asp

Val

Proe

Arg

Asp
265
Gly
Gl
Trp
Cys
Glu
345
Cys
Ser
Tyr
Leu
Phe
425
llis
Thr
Pro
Pre
Thr

49

Leu
Thr
90

Arg
Thr
Asp
Leu
Phe
170
Gly
Ala
Val
Phe
Ser
250
Asp
Asn
Ser
Cys
Pro
330
Leu
Thr
Asn
Ser
Asp
410
Thr
Leu
Thr
Thr
Ser

490
Thr

Gln
75

Leu
Phe
Tyr
Asp

Thr
155
Gly
Leu
His
Pro
Ile
235
Asp
Arg

Ala

Tyr

Ala
315
Thr
Cys
Ser
Phe
Leu
395
His
Glu
Tyr
Pro
Val
475
Ala

Val

60
Lys

Lys
Gln
Trp
Ala
140
Phe
Val
Leu
Phe
Thr
220
Phe
Gly
Phe
Asp
Ser
300
Thr
Arg
Yal
Glu
Asp
380
Phe
Ser
Gly
Gly
Gln
460
His
Gly

Pro

Gln
Ala
Thr
Ile
12k
Phe
Thr
Ala
Ala
Asp
205
Arg
Glu
Leu
Gly
Gly
285
Ala
Thr
Ala
Phe
Gly
365
Ser
Leu
Ser
Pro
Pro
445
Pro
Pro

Pro

Leu

Leu
Met
Phe
110
Gln
Ala
Al"g
Glu
His
190
Asp
Phe
Gly
Pro
Phe
270
Lys
Cys
Ala
Asp
Pro
350
Arg
Asp
Val
Val
Pro
430
Arg
Thr
Ser

Thr

Ser

Ser
Arg
Glu
Asn
Arg
Val
His
175
Ala
Asp
Gly
Arg
Trp
255
Cys
Pro
Thr
Asn
Ser
335
Phe
Gly
Lys
Ala
Pro
415
Leu
Pro
Ala
Glu
Gly

495

Pro

Len
Thr
Gly
Tyr
Ala
Tyr
160
Gly
Phe
Glu
ASD
Ser
240
Cvs
Pro
Cys
Thr
Tyr
320
Thr
Thr
Asp
Lys
Ala
400
Glu
His
Glu
Pro
Arg
480

Pre

Val
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[0018]

500
Asp Asp Ala Cys Asn Val
515
Asn Gln Leu Tyr Leu Phe
530
Gly Arg Gly Ser Arg Pro
545 550
Pro Ala Leu Pro Arg Lys
565
Lys Lys Lew Phe Phe Phe
580
Ala Ser Val Leu Gly Pro
595
Asp Val Ala Gln Val Thr
610
Leu Leu Phe Ser Gly Arg
625 630
Met Val Asp Pro Arg Ser
645
Val Pro Leu Asp Thr His
660
Phe Cyvs Gln Asp Arg Phe
675
Asn Gln Val Asp Gln Val
690
Pro Glu Asp
705

<2105 28

<211> 688
<2125 PRT
213> B A

<220»
<221% mise_feature

<222» (1)... (688)

Asn
Lys
535
Gln
Leu
Ser
Arg
Gly
615
Arg
Ala
Asp
Tyr

Gly
695

Tle
520

Asp

GCly

Asp

Gly

Arg
600
Ala

Leu
Ser
Val
Trp

680
Tyr

[ ¢

505
Phe Asp

Gly Lys
Pro Phe

Ser Val
570

Arg Gln

H8h

Leu Asp

Leu Arg
Trp Arg
Glu Val

650
Phe Gln

665
Arg Val

Val Thr

223> WAEKEREEEOMK (WMPY)

<400> 28
Ala Pro Arg Gln Arg Gln
1 9
Arg Thr Asn Leu Thr Asp
20
Tyr Gly Tyr Thr Arg Val
3b
Gly Pro Ala Leu Leu Leu
50
Gly Glu Leu Asp Ser Ala
65 70
Gly Val Pro Asp Leu Gly
85
Trp His His His Asn Tle
100
Leu Pro Arg Ala Val Tle
115

Set
Arg
Ala
Leu
55

Thr
Arg
Thi

Asp

Thr
Gln
Glu
40

Gln
Leu
Phe

Tyr

Asp
120

Leu Val
10

Letu Ala

25

Met Arg

Lys Gln
Lys Ala

Gln Thr
90

Trp Ile

105

Ala Phe

50

Ala

Tyr
Leu
55b
Phe

Val

Ser
Phe

635
Asp

Ser

Tyr

Leu
Glu
Gly
Leu
Met
75

Phe
Gln

Ala

Ile
Trp
540
Tle
Glu
Trp
Leu
Gly
620
Asp
Arg
Arg

Ser

Asp
700

Phe
Glu

Glu

Ser
60

Arg
Glu

Asn

Arg

Ala
525
Arg

Ala

Glu

Val
Gly
605
Arg
Val
Met
Glu

685
Ile

Pro
Tyr
Ser
45

Leu
Thr
Gly
Tyr

Ala
125

510
Glu

Phe
Asp
Pro
Tyr
590
Leu
Gly
Lys
Phe

Lys
670

g Ser

Leu

Gly
Leu
Lys
Pro
Pro
Asp
Ser

110
Phe

Ile
Ser
Lys

Leu
575

Thi G

Gly
Lys
Ala
Pro
655
Ala
Glu

Gln

Asp
15

Tyr
Ser
Glu
Arg
Leu
95

Glu

Ala

Gly
Glu
Trp

560
Ser

Ala
Met
Gln
640
Gly
Tyr

Leu

Cys

Leu

Arg

Leu
Thr
Cys
80

Lys
Asp

Leu
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[0019]

Trp
Ala
145
Pro
Pro
Leu
Ala
Cys
228
Ala
Leu
Phe
Ser
Lys
305
Gly
Lys
Trp
Cys
Gly
385
Tyr
Val
Arg
Cys
Gly
465
Gly
Cys
Tyr
Ser
Pro

545
Phe

Ser
130
Asp
Phe
Gly
Gly
Ala
210
Thr
Asn
Tyr
Ile
Asp
290
[eu
Asn
Glu
Cys
Pro
370
His
Pro
Asn
Pro
Pro
450
Pro
Pro
Asn
Leu

Arg
530

Arg

Phe

Ala
Ile
Asp
Tle
Lys
195
Cyg
Thr
Tyr
Thr
Phe
275
Gly
Phe
Ser
Tyr
Ala
3b5
Asp
Ala
Met
Gly
Pro
435
Thr
Thy
Ser
Val
Phe
515
Pro
Lys
Phe

Val
Val
Gly
Gl
180
Gly
His
Asp
Asp
Arg
260
Gln
Tyr
Gly

Ala

Ser
340
Thr
Gln
Leu
Tyr
Tle
420
Thr
Gly
Gly
Thr
Asn
500
Lys
Gln
Leu

Ser

Thr
Tle
Lys
165
Gly
Val
Phe
Gly
Thr
245
Asp
Gly
Arg
Phe
Gly
325
Thr
Thr
Gly
Gly
Arg
405
Arg
Th
Pro
Pro
Ala
485
Ile
Asp
Gly

Asp

Pro
GLln
150
Asp
Asp
Val
Pro
Al”g
230
Asp
Gly
Gln
Trp
Cys
310
Glu
Cys
Ser
Tyr
Leu
390
Phe
His
Thr
Pro
Pro
470
Thr
Phe
Gly
Pro

Ser

550

Leu
135
Phe
Gly
Ala
Val
Phe
215
Ser
Asp
Asn
Ser
Cys
295
Pro
Leu
Thr
Asn
Ser
375
Asp
Thr
Leu
Thr
Thr
455
Ser
Thr
Asp
Lys
Phe

535
Val

Thr
Gly
Leu
His
Pro
200
Tle
Asp
Arg
Ala
Tyr
280
Ala
Thr
Cys
Ser
Phie
360
Leu
His
Glu
Tyr
Pra
440
Val
Ala
Val
Ala
Tyr
520
Leu

Phe

Phe
Val
Leu
Phe
185
Thr
Phe
Gly
Phe
Asp
265
Ser
Thr
Arg
Val
Glu
345
Asp
Phe
Ser
Gly
Gly
425
Gln
His
Gly
Pro
Ile
505
Trp
Ile

Glu

Gly Arg Gln Val Trp

565

51

Thr
Ala

Ala

170
Asp

Arg
Glu
Leu
Gly
250
Gly
Ala
Thr
Ala
Phe
330
Gly
Ser
Leu
Ser
Pro
410
Pro
Pre
Pro
Pro
Leu
490
Ala
Are
Ala
Glu

Val
570

Arg Val Tyr

Glu
155
His

Asp

Phe

Gly
Pro
235
Phe
Lys
Cys
Ala

Asp
31b

Pro

Arg
Asp
Val
Val

395

Pro

Arg

Thr

Ser

Thr
475
Ser

Glu
Phe
Asp
Pro

5556
Tyr

140
His

Ala
Asp
Gly
Arg
220
Trp
Cys

Pro

Thr

Asn
300
Ser

Phe

Gly
Lys
Ala
380
Pro
Leu
Pro

Ala

Glu
460

Gly

Pro
Ile
Ser
Lys
540
Leu

Thr

Gly
Phe
Glu

Asn

205
Ser

Cys
Pro
Cvs
Thr
285
Tyr
Thr
Thr
Asp
Lys
365
Ala
Glu
His
Glu
Pro
445
Arg
Pro
Val
Gly
Glu
525
Trp

Ser

Gly

Ser
Asp
Pro
Leu
190
Ala
Tyr
Ser
Ser
Gln
270
Asp
Asp
Yal
Phe
Gly
350
Trp
His
Ala
Lys
Pro
430
Pro
Pro
Pro
Asp
Asn
510
Gly
Pro

Lys

Ala

Arg
Gly
Pro
175
Trp
Asp
Ser
Thr
Glu
255
Phe
Gly
Arg
Met
Leu
335
Arg
Gly
Glu
Leu
Asp
415
Glu

Thr

Thr
Thr
Asp
495
Gln
Arg
Ala
Lys

Ser
575

Asp
Tyr
160
Gly
Ser
Gly
Ala
Thr
240
Arg
Pro
Arg
Asp
Gly
320
Gly
Leu
Phe
Phe
Met
400
Asp
Pro
Val
Ala
Ala
480
Ala
Leu
Gly
Leu
Leu

560
Val
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[0020]

Leu Gly Pro

Gln Val Thr

595

Ser Gly Arg
610

Pro Arg Ser

625

Asp

Thr His

Asp Arg Phe

Gln Val

675

Asp

210> 29
211> 19
<212> PRT
213> A

<400> 29

Met Ser Leu
1

Cys Phe Ala

<210> 30
211> 470
212> PRT

213> /PER

<220>
221> CHAIN

<2223 (...

Arg Leu
580

Gly

Arg

Ala Leu

Arg Leuy Trp

Ala Ser Glu
630
Val Phe
645
Trp

Asp

Tyr Arg

660

Gly Tyr Val

Trp Gln Pro

o

(470)

223> MAEEEE (Tghob)

<400 30

Met Ala Val
1

Val Leu Ser

Gln
35
Tyt

Pro Ser

Ser
50
Trp

Leu

Glu
6b
Ala Leu

Leu
Met,

Val Phe Leu
Ala
115
Thr

Tyr Cys

Setr Val

Gly Val

Leu Val Leu

5
Gln Val
20

Ser Leu Ser

Gla

Gly Val His

Asp
Arg
Arg
615
Val
Gln
Val
Thr

Leu

Phe
Leu
Ile

Trp
55

s Trp

Ser
Ser
Tyr
Ala

Lys
Ser
600
Phe
Asp
Tyr

Ser

Tyr
680

Val

Leu
Lys
Thr
Val
Thr
Tle
Leu
Ala

120
Lys

Leu
585
Gly
Asp
Arg
Arg
Sey

665
Asp

Leu

Cys
Glu
25

Cys
Arg
Gly

Ser

Gln
105
Met

Thr

52

Gly
Arg
Val
Met

Glu

630
Arg S

Lle

Val
10

Leu
10

Ser
Thr
Gln
Gly
Lys
90

Thr
Asp

Thr

Leu
Gly
Lys
Phe

635
Lys

Leu

Let

Val
Gly
Val
Pro
Ser
Asp
Asp
Tyr

Pro

Gly
Lys
Ala
620
Pro
Ala
Glu

Gln

Leu

Ala
Pro
Ser
Pre
60

Thr
Asp
Asp
Trp

Pro

Ala
Met
605
Gln
Gly
Tyr
Leu

Cys
685

Val

Phe
Gly
Gly
Gly
Asn
Ser
Thr
Gly

125
Ser

Asp
590
Leu
Met
Val
Phe
Asn

670
Pro

Leu

Pro

Leu

Phe

Tyr
Lys
Ala
110
Gln

Val

Val
Leu
Val
Pro
Cys
655
Gln

Glu

Gly

Ser
15
Val

Ser
Gly
Asn
Ser

95
Met

Gly

Tyr

Ala
Phe
Asp
Leu
640
Gln
Val

ASD

Cys

Cys
Ala
Leu
Leu
Ser
Gln
Tyr
Thr

Pro
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[0021]

Let
145
Cys
Ser

Ser

Trp

305
Ser

Met
Ser
Pro
Asp
385
Ser
Thr
Leu
Ash

Ser
465

210>
<2l1>
212>
213>

130
Ala

Leu
Gly
Gly
Pro
210
Thr
Pro
Glu
Leu
Ser
290
Glu
Thr
Ser
Pro
Gln
370
Val

Val

Ala

Asp
Yal
450
Arg

220>

221>
<222>
2237

<400>

31
234
PRT

IR

Pro
Val
Ser
Leu
195
Ser
Val
Cys
Gly
Met
275
Glu
Val
Tle
Gly
Ile
355
Val
Ser
Glu

Pro

Ile

435

Arg

Ser

CHATN
(1)...(231)
VAR RE (k)

31

Gly
Lys
Leu
180
Tyr
Gln
Asp
Pro
Gly
260
Tle
Asp
His
Arg
Lys
340
Glu
Tyt
Leu
Trp
Val
420
Lys
His

Pro

Cys
Gly
165
Ser
Thr
Tht
Lys
Pro
215
Pro
Ser
Asp
Thr
Val
325
Glu
Arg
Tle
Thr
Thr
405
Leu
Tht
Glu

Gly

Gly
150
Tyr
Ser
Met
Val
Lys
230
Cys
Ser
Leu
Pro
Ala
310
Val
Phe
Thr
Leu
Cys
390
Ser
Asp
sSer

Gly

Lys
470

135
Asp

Phe
Ser
Ser
Thr
215
Leu
Lys
Val
Thr
Asp
295
Gln
Ser
Lys
Tle
Pro
375
Leu
Asn
Ser
Lys

Leu
455

Thr Thr
Pro Glu

Val His
185

Ser Ser

200

Cys Ser

Glu Pro
Glu Cyvs
Phe Tle
265
Pro Lys
280
Val Arg
Thr Gln
Ala Leu
Cys Lysg
345
Ser Lys
360
Pro Pro
Val Val
Gly His
Asp Gly
Trp Glu
440
Lys Asn

53

Gly
Ser
170
Thr
Val
Val
Ser
His
250
Phe
Val
Ile
Tht
Pro
330
Val
Tle
Ala
Gly
Thr
410
Ser

Lys

Tyr

Ser
15b
Val
Phe
Thr
Ala
Gly
235
Lys
Pro
Thr
Ser
His
315
Tle
Asn
Lys
Glu
Phe
395
GLu
Tyr
Thr

Tyr

140
Ser

Thr
Pro
Val
His
220
Pro
Cys
Pro
Cys
Trp
300
Arg
Gln
Asn
Gly
Gln
380
Asn
Glu
Phe
Asp

Leu
460

Val
Val
Ala
Pro
205
Pro
Ile
Pro
Asn
Val
285
Phe
Glu
His
Lys
Leu
365
Leu
Pro
Asn
Tle
Set
445
Lys

Thr
Thr
Leu
1490
Ser
Ala
Ser
Ala
Tle
270
Val
Val

Asp T

Gln
Asp
350
Val
Ser
Gly
Tyr
Tyr
43

Phe

Lys

Leu
Trp
1756
Leu
Ser
Ser
Thr
Pro
255
Lys
Yal

Asn

Asp
335
Leu
Arg
Arg
Asp
Lys

415
Ser

Ser

Thr

Gly

160
Agri

Gln
Thr
Ser
Lle
240
Asn
Asp
Asp
Asn
Asn
320
Trp
Pro
Ala
lLys
Tle
400
Agp
Lys
Cys
Tle
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[0022]

Met Glu Ser Gln
1
Gly Val Asp Gly

Thr Setr Val Gly
35
Val Arg Asn Thr
50
Lys Leu Leu Ile
65
Arg Phe Thr Gly

Ser Val Gln Ala
100

Ser Thr Pro Tyr

115
Ala Asp Ala Ala
130

Leu Thr Ser Gly

145

Pro Lys Asp Ile

Asn Gly Val Leu
180

Tyr Ser Met Ser

195
His Asn Ser Tyr
210
Tle Val Lys Ser
225

210> 32
211> 115
212> PRT
213> /NHER

<400> 32

Gln Val Gln Leu
1

Ser Leu Ser Ile

20
Gly Val His Trp
35
Gly Val Tle Trp
50

Ser Arg Leu Ser

65

Lys Met Asn Ser

Arg Tyr Tyr Tyr
100
Val Ser Ser
115

Ile
Asp
Asp
Val
Tyr
Ser
Glu
Thr
Pro
Gly
Asn
165
Asn
Ser

Thr
Phe

Lys

Thr

Val
Thr
Ile

Leu

Ala

Gln
Tle
Arg
Ala
Ser
Tle
Asp
Phe
Thr
Ala
150
Val
Ser
Thr
Cys

Asn
230

Glu
Cys
Arg
Gly
Ser
70

Gln

Met

Val
Val
Val
Trp
Ala
Ser
Leu
Gly
Val
135
Ser
Lys
Trp
Leu
Glu

215
Arg

Ser

Thr

Gln
Gly
55

Lys
Thr

Asp

Phe

Met
Ser
40

Tyr
Ser
Gly
Ala
Gly
120
Ser
Val
Trp
Thr
Thr
200
Ala

Asn

Val
Pro

Ser

Asp

Asp

Tyr

Yal
Thr
25

Tle
Gln
Tyr
Thr
Leu
105
Gly
Tle

Val

Asp
185
Leu

Thr
Glu

v Pro

Ser
25

Pro
Thr
Asp
Asp

Trp
105

54

Phe
10
Gln

Thr

Gln

Arg
Asp
90

Tyr
Thr
Phe
Cys
Tle
170
Gln
Thr

His

Gly
Gly
Gly
Asn
Jar
Thr
Gly

Val

Ser

Lys
Asn

Phe

Tyr

Pro

Phe
155
Asp
Asp
Lys

Lys

Leu
Phe
Lys
Tyr
Lys
75

Ala

Gln

Phe

His

Thr
Thr

Leu
Pro
140
Leu
Gly
Ser

Asp

Thr
220

Val
Ser
Gly
Asn
60

Ser

Met

Leu
Lys
Ala
45

Gly
Gly
Phe
Gln
Glu
125
Ser
Asn
Ser
Lys
Glu

205
Ser

Ala
Leu
Leu
45

Ser
Gln
Tyr

Thr

Trp
Phe
30

Ser
Gln
Val
Thr
Gln
110
Val
Ser
Asn
Glu
Asp
190
Tyr

Thr

Pro

Leu

Glu

Ala
Val
Tyr

Ser
110

Leu
15

Met
Gln
Ser
Pro
Tle

95
His

Glu
Phe
Arg
175
Ser
Glu

Ser

Ser
15
Ser

Leu
Phe

Cys
95
Val

Ser
Phe
Asp
Pro
Asp
80

Ser
Tyr
Arg
Gln
Tyr
160
Gln
Thr
Arg

Pro

Gln
Tyr
Leu
Met
Leu
80

Ala

Thr
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[0023]

<2105 33
211> 107
<212» PRT
<213y 7

<400 33
Asp Ile Val Met Thr €ln Ser His Lys Phe
1 5 10
Asp Arg Val Ser Ile Thr Cys Lys Ala Ser
20 25
Val Ala Trp Tvr Gln Gln Lys Thr Gly &ln
35 40

Tyr Ser Ala Ser Tyr Arg Asn Thr Gly Val

Ser Tle Ser Gly Thr Asp Phe Thr Phe Thr

65 70

Glu Asp Leu Ala Leu Tyr Tyr Cys Gln Gln
7 85 90

Thr Phe Gly Gly Gly Thr Lys Leu Glu Val

210> 34
211> 10
212> PRT
213> IFEE

<400 34
Gly Phe Ser lLeu Leu Ser Tyr Gly Val His
1 5 10

<2105 35
911> 10
<212> PRT
213> INER

400> 35
Val Ile Trp Thr Gly Gly Ser Thr Asn Tyr
1 5 10

<2105 36
<211 7
212> PRT
213> IFRE

<400% 36
Tyvr Tyr Tyr Ala Met Asp Tyr
1 5

210> 37
211> 11
212> PRT

55

Met Phe
Gln Asp

Ser Pro

Thr
Val

Lys
45

Ser Val
15

Arg Asn

30

Leu Leu

Gly
Thr
Ile

Pro Asp Arg Phe Thr Gly

Ser

Ser

Val Gln Ala

Thr Pro
95

80
Tyr
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[0024]

213> P,

400> 37
Lys Ala Ser Gln Asp Vel Arg Asn Thr Val Ala
1 5 10

<210> 38
Q211> 7
<212 PRT
213> INE

<4007 38
Ser Ala Ser Tyr Arg Asn Thr
1 5

<2105 39
211> 9
<212> PRT
213> AR

<400> 39
Gln Gln His Tyr Ser Thr Pro Tyr Thr
i 3

210> 40
211y 229
212> PRT
213> IFER

<2207

<221 CHAIN
222> (1)... (229
223> M12 x &%

<400> 40
Gln Val Phe Val Tyr Met Leu Leu Trp Leu Ser
1 2 10
Ile Val Met Thr Gln Ser Gln Lys Phe Met Ser
20 25
Arg Val Ser Val Thr Cys Lys Ala Ser Gln Asn
35 40
Ala Trp Tyvr &ln Gln Lys Pre 6ly Gln Ser Pro
50 55
Ser Ala Ser Tvr Arg Phe Ser Gly Val Pro Asp
65 T0 75
Gly Ser Gly Thr Asp Phe Thr Leu Thr Tle Ser
85 90
Asp Leu Ala Glu Tyr Phe Cys Gln Gln Tyr Asn
100 105
Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
115 120
Thr Val Setr Ile Phe Pro Preo Ser Setr Glu Gln
130 135

56

Gly Val Asp Gly
15

Thr Ser Val Gly

30
Val Gly Thr Asn
45

Lys Ala Leu Ile

50

Arg Phe Thr Gly

Asn Val Gln Ser
95

Ser Tyr Pro Tyr
110

Asp
Asp
Val
Tyr
Ser
30

Glu

Thr

Ala Asp Ala Ala Pro

125
Leu Thtr Ser Gly
140

Gly
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[0025]

Ala Ser Val Val
145
Val Lys Trp Lys

Ser Trp Thr Asp
180
Thr Leu Thr Leu
195
Cys Glu Ala Thr
210

Asn Arg Asn Glu C

225

<210y 41
911> 107
<212> PRT
213> /MER

<400> 41

Asp Ile Val Met
1

Asp Arg Val Ser

20
Val Ala Trp Tyr
35
Tyr Ser Ala Ser
50

ser Gly Ser Gly

65

Glu Asp Leu Ala

Thr Phe Gly Gly
100

<210» 42
211> 11
{212> PRT
213> IAER

<400> 42
Lys Ala Ser Gln
1

<2107 43
11> 7
<212> PRT
13> MEE

<400> 43
Ser Ala Ser Tyr
1

Cys

Thr
Val
Gln
Tyr
Thr
Glu

85
Gly

Asn

Arg

Phe
150
Asp

Asp

* Lys

Lys

Gln
Thr
Gln
Arg
Asp
Tyr
Thr

Val

Phe

Let Asn Asn Phe

Gly Ser Glu

Ser Lys Asp

185

Asp Glu Tyr
200
Thr Ser Thr

215

Ser Gln Lys

Cys Lys Ala

25

Lys Pro Gly

Phe Ser Gly

Phe Thr Leu

Phe Cys Gln

Lys Leu Glu

105

Gly Thr Asn

Ser

57

Arg
170
Ser

Glu

Ser

Phe
10

Ser
Gln
Val
Thr
Gln

90
Tle

Val

Tyr
155
Gln
Thr
Arg

Pro

Met
Gln
Ser
Pro
Ile
Tyr

Lys

Ala

Pro
Asn
Tyr
His

Tle
220

Ser
Asn
Pro
Asp
60

Ser

Asn

Lys
Gly
Ser
Asn

205
Val

Thr
Val
Lys
Arg
Asn

Ser

Asp
Val
Met
190
Ser

Lys

Ser
Gly
30

Ala
Phe
Val

Ty

Tle

Leu

175
Ser

Tyr

Ser

Val
Thr
Leu
Thr
Gln

Pro

95

Asn
160
Asn
Ser

Thr
Phe

Asn
Tle
Gly
Ser

Tyr
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[0026]

210> 44
211> 9
212> PR

13 PIFEER

<400> 44
1

<210> 45
211> 23

T

3

<212> PRT
213> /pHE K

<2207

<221> CHAIN
222> (1). .. (233)
223> AB0O046 « ik

<400> 45

Met Ser Ser Ala Gln

1
Th’l” Al"g

Ser Leu

Ser Asn
50

Leu Leu

65

Phe Ser

Leu Glu
Leu Pro
Asp Ala

130
Thr Ser

145
Lys Asp

Gly Val
Ser Met
Asn Ser

210

Val Lys
225

210> 46
211> 46

Cys
Gly
35

Tyr
Ile
Gly
Pro
Arg
115
Ala
Gly
Tle
Leu
Ser
195
Tyr

Ser

0

212> PRT

Asp
20

Asp
Leu
Tyr
Ser
Glu
100
Thr
Pro
Gly
Asn
Asn
180
Ser
Thr
Phe

5
Tle

Arg
Asn
Tyt
Gly
Asp
Phe
Thr
Ala
Val
165
Ser
Thr
Cys

Asn

Phe
Gln
Val

Trp

Thr
70

Ser
Ile
Gly
Val
Ser
150
Lys

Trp

Leu

Glu

Arg
230

Leu Gly
Met Thr
Thr Ile
Tyr Gln
Ser Ile
Gly Thr
Ala Thr
Gly Gly
120
Ser I1
135
Val Val
Trp Lys
Thr Asp
Thi Leu
200
Ala Thr

215
Asn Glu

Gln Gln Tyr Asn Ser Tyr Pro Tyr Thr
5

Leu Leu
10
Gln Thr
25
Setr Cys

Gln Lys
Leu His
Asp Tyr
Tyr Tyr
105
Thr Lys
Phe Pro
Cys Phe
Ile Asp
170
Gln Asp
18b
Thr Lys
His Lys

Cys

58

Leu

Thr

Ser
Pro
Ser
75

Ser
Cys
Leu
Pro
Leu
155
Gly
Ser
Asp
Thr

Leu
Ser
Ala
Asp
Cly
Leu
Gln
Glu
Ser
140
Asn

Ser

Glu

Ser
220

Cys
Ser
Ser
Gly
Val
Thr
Gln
Tle
125
Ser
Asn
Glu
Asp
Tyr

205
Thr

Phe
Leu
Gln
Thr
Pro
Ile
Ty
110
Lys
Glu
Phe
Arg

Ser
190

Glu

Ser

Gln
Ser
Gly
Phe
Ser
Ser
93

Gly
Arg
Gln
Tyr
Gln
175
Thr
Arg

Pro

Gly
Ala
Tle
Lys
Arg
80

Asn
Trp
Ala
Leu
Pro
160
Asn
Tyr
His
Ile
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[0027]

213> INFE

<9207
<921> CHAIN

<222% (1)... (460)
<223> ARB0046 TeGlEEHE

400> 46

Met Gly Trp Ser Ser Ile
1 b

Val His Ser Gln Val Gln

20
Pro Gly Ala Ser Val Lys
3b
Thr Ser Tyr Trp Met Asn
50

Glu Trp Ile €ly Glu Tle

65 70

Glu Lys Phe Lys Val Lys

85
Thr Ala Tyr Met Asp Leu

Tyr Tyr Cys Ala Arg Ser
115
Gly Thr Thr Leu Thr Val
130
Tyt Pro Leu Ala Pro Gly
145 150
Leu Gly Cys Leu Val Lys
165
Trp Asn Ser Gly Ser Leu

Leu Gln Ser Asp Leu Tyr
195
Ser Thr Trp Pro Ser Glu
210
Ser Ser Thr Lys Val Asp
Ly 230
Lys Pro Cys Ile Cys Thr
245
Pro Pro Lys Pro Lys Asp
260
Thr Cys Val Val Val Asp
275
Ser Trp Phe Val Asp Asp
290
Arg Glu Glu Gln Phe Asn
305 310
Tle Met His Gln Asp Trp
325
Asn Ser Ala Ala Phe Pro
340
Lys Gly Arg Pro Lys Ala
- 395
Glu Gln Met Ala Lys Asp
370

Tle
Leu
Leu
Trp
55

Tyr
Ala
Asri
Arg
Ser
135
Ser
Gly
Ser
Thr
Thr
215
Lys
Val

Val

Val
2956
Ser
Leu
Ala

Pro

Lys
375

Leu
Gln
Ser
Val
Pro
Thr
Ser
Ala
120
Ser
Ala
Tyr
Ser
Leu
200
Val
Lys

Pro

Leu

» Ser

280
Glu

Thr
Asn

Pro

Gln

360
Val

Phe
Gln
25

Cys
Lys
Tle
Leu
Leu
105
Asn
Ala
Ala
Phe
Gly
185
Ser
Thr
Tle
Glu
Thr
265
Lys
Val
Phe
Gly
ILle

345
Val

Ser

59

l.eu
10

Pro
Thr
Gln
Ser
Thr
Thr
Trp
Lys
Gln
Pro
170
Val
Ser
Cys
Vel
Val
250
Tle
Asp
His
Arg
Lys
330
Glu
Tyr

Leu

Val
Gly
Ala
Arg
Gly
Val
Ser
Asp
Thr
Thr
155
Glu
His
Ser
Asn
Pro
239
Ser
Thr
Asp

Thr

Ser

315
Glu

Lys
Thr

Thr

Ala
Ser
Ser
Pro
60

Arg
Asp
Glu
&sp
Thr
140
Asn
Pro
Thr
Val
Val
220
Arg
Ser

Leu

Pro

Ala

300
Val

Phe
Thr
Tle

Cys

380

Thr

Val

Gly

Gly
Thr
Thr
Asp
Tyr
125

Pro

Ser

Val

Phe
Thr
200
Ala
Asp
Val
Thr
(rlu

285
Gl

Ser

Lys

Ile

Pro
365
Met

Ala Thy

Leu
30

Tyr
Gln
Asn
Ser
Ser
110
Trp
Pro
Met
Thr
Pro

190
Val

His

Cys
Phe
Pro
270
Val
Thr
Glu
Cys
Ser
350
Pro

Ile

Val
Thr
Gly
Tyr
Ser
95

Ala
Gly
Ser
Val
Val
175
Ala
Pro
Pro
Gly
Tle
255
Lys
Gln
Gln
Leu
Arg
335
Lys

Pro

Thr

Gly
Arg
Phe
Leu
Asn
80

Ser
Val
Gln
Val
Thr
160
Thr
Val
Ser
Ala
Cys
240
Phe
Val
Phe
Pro
Pro
Val
Thr
Lys

Asp
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[0028]

Phe Phe
385

Ala Glu
Tyr Phe
Gly Asn

His Thr
450

Pro Glu

Asn Tyr

Val Tyr
420
Thr Phe
436

Glu Lys

210> 47
L 117
212> PRT

213> MNFER,

400> 47

Gln Val Gln
1

Ser Val Lys

Asn
35
Ile

Trp Met.

Gly Glu
50

Lys Val

65

Met Asp

Lys
Leu

Ala Arg Ser

Leu Thr Val
115

<210> 48
211> 107
212> PRT

213> IER

<400 48
Asp Ile Gln
1

Asp Arg Val

Letd Asn Trp

35
Tyr Tyr
50
Ser Gly Ser
65

Glu Asp Ile

Thr Phe Gly

The

Leu
Leu
20

Trp
Tyr
Ala
Asn
Arg
100

Ser

Met
Thr
20

Tyr
Ser
Gly
Ala

Gly
100

Asp
Lys
405
Ser
Thr

Ser

Gln
Ser
Yal
Pro
Thr
Ser
85

Ala

Ser

Thr
Ile
Gln
Tle
Thr
Thr
Gly

Tle
390
Asn
Lys
Cys

Leu

Gln
Cys
Lys
Tle
Leu
70

Leu

Asn

Gln
Ser
Gln
Leu
Asp
70

Tyr

Thy

Thr
Thr
L.eu
Ser

Ser
455

Pro
Thr
Gln
Ser
55

Thr
Thr

Trp

Thr
Cys
Lys
His
55

Tyr
Tyr

Lys

Val
Gln
Asn
Val

140
His

Gly
Ala
Arg
Gly
Val
Ser

Asp

Thr
Ser
Pro
40

Ser
Ser

Cys

Leu

Glu
Pro
Val
425

Leu

Ser

Ser
Ser
25

Pro
Arg
Asp
Glu

ASp
105

Ser
Ala
Asp
Gly
Leu
Gln

Glu
105

60

Trp
Ile
410
Gln
His

Pro

Val
10

Gly
Gly
Thr
Thr
Asp

90
Tyr

Ser
Ser
Gly
Val

Th

Gln
Tle

Gln
395
Met
Lys

Gl
Gly

Leu

Tyr

Gln

Asn
Ser
Ser

Trp

Leu
Gln
Thr
Pro
Tle
75

Tyr

Lys

Asn
Thr
Asn

Leu
443

Val Arg

Thr Phe

Gly Lei
45
Tyr Asn
60
Ser Ser
Ala

Gly

Val
Gln

Ser Ala

Gly Tle

Phe Lys
45
Ser Arg
60
Ser Asn

Gly Trp

Asp
Trp

430
His

Pro
Thr
Glu
Glu
Thr
Tyr

Gly
110

Ser
Ser
30

Leu
Phe

Leu

Leu

r Gln

Gly
415
Glu

Asn

Gly
Ser
Trp

Lys

Ala

Tyr

95

Thr

Leu

15
Asn

Leu
Ser
Glu

Pro
95

Pro
400
Ser

Ala

His

Ala
Tyr
Tle
Phe
Tyr
80

Cys

Thr

Gly
Tyr
Ile
Gly
Pro

80
Arg
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[0029]

<210>
211>
212>
223>

220>

<2232

<2202

221>
222>

49

461
PRT
ANLFF3

CHAIN
(1)...461)

0 AT

223> AB0O045 &%

<400>

Met
1

Val
Pro
Leu
Glu
65

Ala
Val
Tyr
Leu
Leu
145
Cys
Ser
ser
Ser
Asn
225
Pro
Phe
Val
Phe

Pro
305

Gly
His
Ser
Ser
50

Trp
Leu
Tyr
Cys
Val
130
Ala
Leu
Gly
Ser
Leu
210
Thr
Pro
Pro
Thr
Asn

290
Arg

49

Trp
Ser
Glu
35

Tyr
Leu
Met
Leu
Ala
115
Thr
Pro
Val
Ala
Gly
195
Gly
Lys
Cys
Pro
Cys
275
Trp

Glu

Ser
Gln
20

Thr
Gly
Gly
Ser
Lys
100
Arg
Val
Cys
Lys
Leu
180
Leu
Thr
Val
Pro
Lys
260
Val
Tyr

Glu

Leu
5
Val
Leu
Val
Val

Arg

85

Met
Tyr
Ser
Ser
Asp
165
Thr
Tyr
Lys
Asp
Ala
245
Pro
Val
Val

Gln

Tle
Gln
Ser
His
Tle
Phe
Asn
Tyr
Ser
Arg
150
Tyr
Ser
Ser
Thr
Lys

230
Pto

Lys
Val
Asp

Phe
310

Leu
Leu
Leu
Trp
Trp
Thr
Ser
Tyr
Ala
135
Ser
Phe
Gly
Leu
Tyr
215
Arg
Glu
Asp
Asp
Gly

295
Asn

Leu
Gln
Thr
Val
Thr
Tle
Leu
Gly
120
Ser
Thr
Pro
Val
Ser
200
Thr
Val
Phe
Thr
Val
280
Val

Ser

Phe

Glu
25

Cys

Arg
Gly

Ser

Lys

105
Met

Thr
Ser
Glu
His

185
Ser

Cys

Glu
Leu
Leu
265
Ser

Glu
Thr

61

Leu
10

Ser
Thr
Gln
Gly
Lys
90

Thr
Asp
Lys
Glu
Pro
170
Tht
Val
Asn
sSer
Gly
250
Met
Gln
Val

Tyr

Val
Gly
Val
Pre
Thr
75

Asp
Glu
Tyr
Gly
Ser
155
Val
Phe
Val
Val
Lys
235
Gly
Tle
Glu
His

Arg
315

Ala
Pro
Ser
Pro
Thr
Asp
Asp
Ttp
Pro
140
Thr
Thr
Pro
Thr
Asp
220
Tyr
Pro
Ser
Asp
Asn

300
Val

Val
Gly
Gly
45

Gly
Asn
Ser
Thr
Gly
125
Ser
Ala
Val
Ala
Val
205
His
Gly
Ser
Arg
Pro
285
Ala
Val

Ala
Leu
Phe
Lys
Tyr
Lys
Ala
110
Gln
Val
Ala
Ser
Val
190
Pro
Lys
Pro
Val
Thr
270
Glu
Lys

Ser

Thr
15
Val
Ser
Gly
Asn
Asn
Tle
Gly
Phe
Leu
Trp
175
Leu
Ser
Pro
Pro
Phe
255
Pro
Val
Thr

Val

Arg
Lys
Leu
Leu
Ser
Thr
Tyr
Thr
Pro
Gly
160
Asn
Gln
Ser
Ser
Cys
240
Leu
Glu
Gln
Lys

Leu
320
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[0030]

Thr Val
Val Ser
Ala Lys
Gln Glu
370
Gly Phe
385
Pro Glu
Ser Phe
Glu Gly
His Tyr
450

<210> 50
211> 23
212> PR

Leu
Asn
Gly
355
Glu
Tyr
Asn
Phe
Asn

435
Thr

4
T

His
Lys
340
Gln
Met
Pro
Asn
Leu
420
Val
Gln

223> N T3

<2205

Gln
325
Gly

Pro

Thr

Ser

223> HRMEM

<2207

<221> CHAIN
<222> (1)...(234)
223> ABOOASHEHE

<400> 50
Met Arg

1
Gly Ala
Ala Ser

Val Arg
50

Lys Leu

65

Arg Phe

Ser Leu
Ile Thr

Thr Val
130

Leu Lys

145

Pro Arg

Val
Arg
Val
3b

Asn
Leti
Ser

Gln

Pro
115

Pro
Cys
20

Gly
Thr
Tle

Gly

Ala
5
Asp
Asp
Val
Tyr

Ser
85

Asp
Leu
Arg
Lys

ASD
390

© Lys

Ser
Ser

Ser

Gln
Tle
Arg
Ala
Ser
70

Gly

Ala Glu Asp

100
Tyr

Thr

Ala Ala Pro

Ser Gly Thr
Glu Ala Lys

165

Phe
Ser

Alﬁ
150
Val

Trp
Pro

Glu

Leu
Gln
Val
Trp
Ser
Ser

Val

Val
135
Ser

Gln

Leu
Ser
Pro
360
Gln
Ala

© Thr

Leu
Ser

440
Ser

Leu
Met
Thr
40

Tyr
Ser
Gly
Ala

¢ Gly

120
Phe

Val

Trp

Asn
Ser
345
Gln
Val
Val
Pro
Thr
425
Val

Leu

Gly
Thr
Ile
Gln
Tyr
Thr
Val
105
Gly
Ile

Val

62

Gly
330
Ile
Val
Ser
Glu
Pro
410
Val
Met

Ser

Leu
Gln
Thr
Gln
Arg
Asp
90

Tyr
Thr
Phe
Cys

Val
170

Glu
Tyr
Leu
Trp
395
Val
Asp
His

Leu

Leu
Ser

Cys

Lys

Asn

Phe

Tyr

Lys
Pro
Leu

155
Asp

Glu
Lys
Thr
Thr
380
Glu
Leu
Lys
Glu

Gly
460

Leu
Pro
Lys
Pro
Thr
Thr
Cys
Val
Pro
140

Leu

Asn

Tyr
Thr
Leu
366
Cys

Ser

Asp
Ser
Ala

445
Lys

Leu
Ser
Ala
45

Gl

Gly
Leu
Gln
Glu
125
Ser
Asn

Ala

Lys
Ile
3560
Pro
Leu
Asn
Ser
Arg

430
Leu

Leu

Cys
335
Ser

Pro
Val
Gly
Asp
415
Trp

His

Leu

Leu

GIn

Ala
Pro
Ile
His

Lys

CGlu

Phe

GLn
175

Lys
Lys
Ser
Lys
Gln
400
Gly
Gln

Asn

Pro
Ser
Asp

Pro

Asp

Ser
Tyr
Arg
Gln
Tyr
160
Ser



N 104395345 A F 3 = 30/30 7T

Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
180 185 190
Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tvr Glu Lys
195 200 205
His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
210 215 220
Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230
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