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BIOMARKERS RELATED TO INTERLEUKIN-33 (IL-33)-MEDIATED DISEASES
AND USES THEREOF

REFERENCE TO A SEQUENCE LISTING
[0001] This application incorporates by reference the Sequence Listing submitted in
Computer Readable Form as file 10187WO001-Sequence.txt, created on October 4, 2016 and
containing 159,920 bytes.

FIELD OF THE INVENTION
[0002] The present invention relates to the identification of particular biomarkers in a mammal
that correlate with expression of IL-33 and the use of these biomarkers to identify patients who
have, or are likely to develop, an IL-33 mediated disease or disorder and who are more likely to
respond to therapy with an IL-33 antagonist. The invention also relates to methods of treatment
of an IL-33-mediated disease or disorder in a patient by administering an IL-33 antagonist to the
patient in need thereof and monitoring the effectiveness of therapy using the biomarkers
described herein.

BACKGROUND
[0003] Interleukin-33 (IL-33), which is a member of the IL-1 superfamily of cytokines, is
expressed predominantly by stromal cells, such as epithelial and endothelial cells, following pro-
inflammatory stimulation. IL-33 is a ligand for ST2, a toll-like/finterleukin-1 receptor super-family
member that associates with an accessory protein, IL-1RAcP (for reviews, see, e.g., Kakkar and
Lee, Nature Reviews — Drug Discovery 7(10).827-840 (2008), Schmitz et al., Immunity 23:479-
490 (2005); Liew et al., Nature Reviews — Immunology 10:103-110 (2010); US 2010/0260770;
US 2009/0041718). Upon activation of ST2/IL-1RAcP by IL-33, a signaling cascade is triggered
through downstream molecules such as MyD88 (myeloid differentiation factor 88) and TRAF6
(TNF receptor associated factor 6), leading to activation of NFKB (nuclear factor-kB), among
others.
[0004] IL-33 signaling has been implicated as a factor in a variety of diseases and disorders
(Liew et al., Nature Reviews — Immunology 10:103-110 (2010)). For example, while IL-33 is
protective against helminth infection in a host and also reduces atherosclerosis by promoting
Tu2-type immune responses, it can also promote the pathogenesis of asthma by expanding T2
cells and mediate joint inflammation, atopic dermatitis and anaphylaxis by mast cell activation.
As such, I1L-33 may be a new target for therapeutic intervention across a range of diseases; for
example, blockade of IL-33 signaling may offer the potential to ameliorate multiple pathogenic
features of certain inflammatory diseases.
[0005] IL-33 antagonists are described in U.S. patent numbers 5,576,191; 7,666,622;
8,119,771, 8,187,596, 9,090,694, 9,212,227; 9,382,318; U.S. patent publication numbers
2007/0042978; 2009/0041718; 2010/0260770; 2012/0207752; 2012/0263709; 2014/0140954;
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2014/0271642; 2014/0212412; EP patents or patent application numbers 1725261B1;
2069784A1; 2152740A1; 2283860A2; 2475388A1; and PCT publication numbers
WO05/079844; WO08/132709; WO08/144610; WO09/053098; WO11/031600; WO14/152195
and WO14/164959.

[0006] Calcitonin (CT) is a polypeptide hormone, thought to be produced primarily by
parafollicular cells of the thyroid (Foster, G. V., et. al., (1964), Nature 202: 1303-1305). CTis a
product of the CALCA gene, located on chromosome 11. The CALCA gene encodes the
polypeptides procalcitonin (PCT) and PCT gene—related peptide o (proCGRPa}, which are
differentially expressed by alternative splicing (Christ-Crain, M. et al. (2008), Crit Care Med
36:1684-1687; Hoff, AO, et al. (2002}, J. Clin. Invest. 110:1849-1857). Calcitonin (CT) is derived
from a larger precursor, Procalcitonin (PCT, 116 amino acids), which is cleaved to immature
calcitonin (33 amino acids) and then to mature calcitonin, a monomer of a 3.5-kd peptide
composed of 32 amino acids. CT is predominantly produced by neuroendocrine cells such as C
cells of the thyroid and pulmonary neuroendocrine cells (PNECs) by proteolytic cleavage in the
secretory granules of producing cells before being released as mature CT polypeptide. Other
cells that express the calca gene include mast cells, dorsal route ganglion cells (DRGs) and
cells of the spinal cord. Multiple forms of circulating calcitonin precursors are found in the
sérum of healthy and diseased individuals (Becker K. et al. (2004), J Clin Endocrinol Metab
89:1512-1525).

[0007] Calcitonin gene related peptide (CGRP) is a member of the calcitonin family of
peptides. a-CGRP is a 37-amino acid peptide formed from the alternative splicing of the
calcitonin/CGRP gene located on chromosome 11 (Amara, SG, et al., (1982), Nature, 298
(5871): 240-244).

[0008] CT acts to reduce blood calcium, inhibits both osteoclasts and bone resorption,
opposing the activity of parathyroid hormone (PTH) (Naot, D. and J. Cornish (2008), Bone
43(5): 813-818). In vivo and in vitro experiments suggest that the major physiological function of
CT is to combat hypercalcemia in states of calcium stress such as during pregnancy, growth or
lactation (Hoff, A. O., et. al., (2002), J Clin invest 110(12): 1849-1857; Zaidi, M., et. al., (2002), J
Clin Invest 110(12): 1769-1771). Diagnostically, CT is used as biomarker for medullary thyroid
carcinoma (MTC). Normal circulating levels of CT peptides are low, however under physiological
conditions these levels increase either systemically or locally. High CT levels indicate the
presence of MTC and are used to evaluate the efficacy of surgical extirpation and recurrences.
CT is also elevated in C-cell hyperplasia, pulmonary and pancreatic tumors, kidney failures and
thyroid autoimmune disease (Becker, K. L., et.al., (2004). J Clin Endocrinol Metab 89(4): 1512-
1525).

[0009] To date, no biomarkers for identifying patients that have, or are prone to develop an IL-
33 mediated disease or disorder, or to determine a patient's likelihood to respond to therapy
with an IL-33 antagonist have been identified. Although IL-33 antagonists have been identified
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that show promise in the treatment of inflammatory conditions, or allergies, biomarkers that may
predict the efficacy of anti-IL-33 therapy are needed for the effective identification and selection
of patient sub-populations that respond favorably to anti-IL-33 therapy. Accordingly, an unmet
need exists in the art for identifying and validating predictive and prognostic biomarkers in
patients with inflammatory conditions, or allergies, who are administered anti-1L-33 therapy.

BRIEF SUMMARY OF THE INVENTION
[0010] According to certain aspects of the present invention, methods are provided for
treating, preventing and/or reducing the severity or duration of symptoms of an interleukin-33
(IL-33)-mediated disease or disorder in a subject. The methods of the present invention
comprise administering to a subject in need thereof a pharmaceutical composition comprising a
therapeutically effective amount of an interleukin-33 (IL-33) antagonist.
[0011] In one embodiment of the present invention, the IL-33 antagonist is an antibody or
antigen-binding fragment thereof that specifically binds IL-33.
[0012] In one embodiment of the present invention, the IL-33 antagonist is a receptor-based
antagonist of IL-33, such as an IL-33 trap, as described herein.
[0013] The present invention also provides for the identification of particular biomarkers that
correlate with the expression of IL-33 in a subject suffering from an IL-33 mediated disease or
disorder. Exemplary biomarkers associated with an IL-33-mediated disease or disorder that can
be evaluated and/or measured in the context of the present invention include, but are not limited
to, polypeptides encoded by the CALCA gene, including calcitonin, procalcitonin, and calcitonin
gene-related peptide (CGRP). In one embodiment, the biomarker associated with an IL-33-
mediated disease or disorder that can be evaluated and/or measured in the context of the
present invention is calcitonin. Other biomarkers associated with an IL-33-mediated disease or
disorder that can be evaluated and/or measured in the context of the present invention include,
but are not limited to resistin-like alpha (RETNA); chemokine (C-C motif) ligand 8 (Ccl8); serum
amyloid A 3 (Saa3); Gm1975 (BC117090); killer cell lectin-like receptor (Kirg1); stefin A1 (Csta);
membrane-spanning 4-domain (Ms4a8a); chemokine (C-C motif) ligand 11 (Ccl11); and serine
(or cysteine) peptides (Serpina3f).
[0014] In a related aspect, the invention provides for the expression of at least one biomarker
in the serum of a subject suffering from an IL-33 mediated disease or disorder, which correlates
with the level of expression of IL-33 in at least one tissue sample from the subject.
[0015] In one embodiment, the serum biomarker that correlates with IL-33 expression levels
in at least one tissue sample is calcitonin.
[0016] In a certain embodiment, the serum biomarker that correlates with IL-33 expression
levels in at least one tissue sample is procalcitonin.
[0017] In a related embodiment, the serum biomarker that correlates with IL-33 expression
levels in at least one tissue sample is calcitonin gene-related peptide (CGRP).
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[0018] In another related aspect, the present invention provides a method for treating an
interleukin-33 (IL-33) mediated disease or disorder in a subject, the method comprising: (a)
selecting a subject who exhibits an elevated level of at least one biomarker associated with an
IL-33 mediated disease or disorder prior to, or at the time of treatment, and (b) administering to
the subject a pharmaceutical composition comprising a therapeutically effective amount of an
interleukin-33 antagonist.

[0019] According fo a related aspect of the present invention, methods for treating an IL-33-
mediated disease or disorder are provided which comprise administering to a subject a
pharmaceutical composition comprising a therapeutically effective amount of an IL-33
antagonist, wherein administration of the pharmaceutical composition to the subject results in a
decrease in at least one biomarker associated with an IL-33-mediated disease or disorder in the
subject.

[0020] [n one embodiment, the biomarker that is elevated in a subject suffering from an IL-33
mediated disease or disorder is calcitonin and the IL-33 antagonist is a monoclonal antibody
that specifically binds to IL-33.

[0021] The present invention also provides methods for decreasing the level of one or more
IL-33-mediated disease or disorder-associated biomarker(s) in a subject, which results in
improving one or more IL-33-mediated disease or disorder-associated parameter(s) in a subject,
wherein the methods comprise administering to a subject in need thereof a single initial dose of
a pharmaceutical composition comprising an IL-33 antagonist. In certain embodiments, the
invention provides administering one or more secondary doses of the pharmaceutical
composition comprising the IL-33 antagonist, wherein the administering results in further
reduction in the level of one or more of the biomarkers described herein and further
improvement in one or more IL-33 mediated disease or disorder-associated parameters in a
subject. In one embodiment, there is a strong correlation between the level of the biomarker
present in the serum of the subject having an IL-33 mediated disease or disorder and the
severity of the disease or disorder-associated parameter, e.g. infiltration of eosinophils or
neutrophils into the lungs of the subject, or an increase in cytokine levels (e.g. IL-5) in the lungs
of the subject. In certain embodiments, the level of 1L-33 in the tissue, e.g. the lung, correlates
with the severity of the disease or disorder-associated parameter. In one embodiment, the IL-
33 antagonist is a human monoclonal antibody that binds specifically to IL-33. In one
embodiment, the IL-33 antagonist is an IL-33 trap, as described herein.

[0022] In a related aspect, the present invention provides methods for treating an IL-33-
mediated disease or disorder in a subject comprising administering to the subject a
pharmaceutical composition comprising a therapeutically effective amount of an antibody or
antigen-binding fragment thereof that specifically binds IL-33, wherein the subject has been
diagnosed with an IL-33-mediated disease or disorder and has also been selected for treatment
on the basis of the subject exhibiting an elevated level of at least one IL-33-mediated disease or
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disorder-associated biomarker before treatment, as compared to a reference level of the
biomarker (e.g., expression of the biomarker in a subset of subjects diagnosed with an IL-33-
mediated disease or disorder and/or expression of the biomarker in healthy subjects).

[0023] In another related aspect, the present invention also provides methods for treating an
IL-33-mediated disease or disorder by administering to the subject a pharmaceutical
composition comprising a therapeutically effective amount of an antibody or antigen-binding
fragment thereof that specifically binds IL-33, wherein the subject has been diagnosed with an
IL-33-mediated disease or disorder, has already been treated with the anti-IL33 antagonist for a
defined period of time, and has been selected for further treatment with the IL-33 antagonist on
the basis of exhibiting expression of at least one biomarker (e.g., calcitonin, procalcitonin, or
calcitonin gene-related peptide (CGRP)) after treatment for a defined period of time, wherein the
expression of the biomarker is determined based on a comparison to the level of expression of
the respective biomarker in the subject prior to treatment with the anti-IL-33 antagonist.

[0024] The invention also provides a method for identifying a subject suffering from an IL-33
mediated disease or disorder who is likely to respond favorably to therapy with an IL-33
antagonist, the method comprising obtaining a sample from the subject and measuring the level
of calcitonin in the sample; wherein an elevated level of calcitonin, as compared to the iower
level of calcitonin in subjects not suffering from an IL-33 mediated disease or disorder, identifies
the patient as a patient who is likely to respond favorably to therapy with an IL-33 antagonist.
[0025] In certain embodiments, the subject who is likely to respond favorably to therapy with
an IL-33 antagonist may be identified by measuring the level of procalcitonin, or calcitonin gene-
related peptide (CGRP) in a tissue sample, wherein an elevated level of either procalcitonin, or
calcitonin gene-related peptide (CGRP), as compared to the lower level of procalcitonin, or
CGRP in subjects not suffering from an IL-33 mediated disease or disorder, identifies that
patient as a patient who is likely to respond favorably to therapy with an IL-33 antagonist.
[0026] In another related aspect, the invention provides a method of determining whether a
subject is likely to have, or likely to develop an IL-33 mediated disease or disorder, the method
comprising obtaining a sample from the subject and measuring in the sample the level of
calcitonin; wherein an elevated level of calcitonin, as compared to a reference standard,
identifies the patient as a patient who is likely to have, or develop an IL-33 mediated disease or
disorder.

[0027] In certain embodiments, the invention provides a method of determining whether a
subject is likely to have, or likely to develop an |IL-33 mediated disease or disorder, the method
comprising obtaining a sample from the subject and measuring in the sample the level of
procalcitonin, or CGRP; wherein an elevated level of procalcitonin, or CGRP, as compared to
reference standards for either of the two biomarkers, identifies the patient as a patient who is
likely to have, or develop an IL-33 mediated disease or disorder. Methods for measuring the
levels of any of the above biomarkers are known to those of skill in the art.
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[0028] The sample from the subject may be a solid tissue sample, a cell sample, or a blood
sample. The solid tissue sample may be selected from the group consisting of hean, kidney,
liver, lung, colon and spleen. The cell sample may be a dorsal root ganglion cell sample, sputum
cell sample, bronchoalveolar lavage cell sample, nasal polyps cell sample, fecal cell sample,
lung, colon heart, kidney, skin biopsy, or spleen biopsy cell sample. The blood sample may be
whole blood, plasma, or serum.

[0029] in one embodiment, the IL-33 antagonist to be used in the methods of the invention is
an isolated human monoclonal antibody or antigen-binding fragment thereof that specifically
binds human interleukin-33 (IL-33), wherein the antibody or antigen-binding fragment
comprises: (a) the complementarity determining regions (CDRs) of a heavy chain variable
region (HCVR) having an amino acid sequence selected from the group consisting of SEQ ID
NOs: 2, 18, 34, 50, 66, 82, 98, 114, 130, 146, 162, 178, 194, 210, 226, 242, 258, 274, 290, and
308; and (b) the CDRs of a light chain variable region (LCVR) having an amino acid sequence
selected from the group consisting of SEQ ID NOs: 10, 26, 42, 58, 74, 90, 106, 122, 138, 154,
170, 186, 202, 218, 234, 250, 266, 282, 298, and 316.

[0030] In one embodiment, the IL-33 antagonist to be used in the methods of the invention is
an isolated human monoclonal antibody or antigen-binding fragment thereof that specifically
binds human interleukin-33 (IL-33), wherein the anti-IL-33 antibody or antigen-binding fragment
thereof comprises the heavy and light chain CDRs of a HCVR/LCVR amino acid sequence pair
selected from the group consisting of: SEQ ID NOs: 2/10, 18/26, 34/42, 50/58, 66/74, 82/90,
98/106, 114/122, 130/138, 146/154, 162/170, 178/186, 194/202, 210/218, 226/234, 242/250,
258/266, 274/282, 290/298, and 308/316.

[0031] In one embodiment, the IL-33 antagonist to be used in the methods of the invention is
an isolated human monoclonal antibody or antigen-binding fragment thereof that specifically
binds human interleukin-33 (IL-33), wherein the antibody or antigen-binding fragment comprises
HCDR1-HCDR2-HCDR3-LCDR1-LCDR2-LCDR3 domains, respectively, selected from the
group consisting of: SEQ ID NOs: 4-6-8-12-14-16; 20-22-24-28-30-32; 36-38-40-44-46-48; 52-
54-56-60-62-64, 68-70-72-76-78-80; 84-86-88-92-94-96; 100-102-104-108-110-112; 116-118-
120-124-126-128; 132-134-136-140-142-144; 148-150-152-156-158-160; 164-166-168-172-
174-176; 180-182-184-188-190-192; 196-198-200-204-206-208; 212-214-216-220-222-224;
228-230-232-236-238-240; 244-246-248-252-254-256; 260-262-264-268-270-272; 276-278-
280-284-286-288; 292-294-296-300-302-304; and 310-312-314-318-320-322.

[0032] In one embodiment, the IL-33 antagonist to be used in the methods of the invention is
an isolated human monoclonal antibody or antigen-binding fragment thereof that specifically
binds human interleukin-33 (IL-33), wherein the antibody or antigen-binding fragment
comprises: (a) a heavy chain variable region (HCVR) having an amino acid sequence selected
from the group consisting of SEQ ID NOs: 2, 18, 34, 50, 66, 82, 98, 114, 130, 146, 162, 178,
194, 210, 226, 242, 258, 274, 290, and 308; and (b) a light chain variable region (LCVR) having
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an amino acid sequence selected from the group consisting of SEQ ID NOs: 10, 26, 42, 58, 74,
90, 106, 122, 138, 154, 170, 186, 202, 218, 234, 250, 266, 282, 298, and 316.

[0033] In one embodiment, the IL-33 antagonist to be used in the methods of the invention is
an isolated 1L-33 receptor based antagonist (e.g. an IL-33 trap), comprising a first IL-33 binding
domain (D1) attached to a multimerizing domain (M), wherein D1 comprises an IL-33-binding
portion of an ST2 protein. In one embodiment, the IL-33 trap further comprises one or more
additional IL-33 binding domains selected from the group consisting of D2, D3 and D4.

[0034] In one embodiment, the IL-33 receptor based antagonist comprises an IL-33-binding
portion of an ST2 protein, an extracellular domain of an IL-1RAcP protein, or other IL-33 binding
domain.

[0035] In one embodiment, the IL-33 receptor based antagonist is an IL-33 trap comprising the
amino acid sequence selected from the group consisting of SEQ ID NOs: 323, 324, 325, 326
and 335.

[0036] In one embodiment, the methods of the invention provide administration of an effective
amount of a second therapeutic agent useful for diminishing at least one symptom of an IL-33
mediated disease or disorder.

[0037] In one embodiment, the second therapeutic agent is selected from the group consisting
of a non-steroidal anti-inflammatory (NSAID), a corticosteroid, a bronchial dilator, an
antihistamine, epinephrine, a decongestant, a thymic stromal lymphopoietin (TSLP) antagonist,
an IL-13 antagonist, an IL-4 antagonist, an IL-4/IL-13 dual antagonist, an IL-5 antagonist, an IL-
6 antagonist, an IL-12/23 antagonist, an IL-22 antagonist, an IL-25 antagonist, an IL-17
antagonist, an IL-31 antagonist, an oral PDE4 inhibitor and another IL-33 antagonist or a
different antibody or receptor based antagonist to I1L-33.

[0038] In one embodiment, the invention provides for treatment of a subject suffering from an
IL-33 mediated disease or disorder with an IL-33 antagonist selected from an anti-IL-33
antibody or an IL-33 trap, which may be used in combination with any one or more of the
second therapeutic agents noted above, wherein the effectiveness of treatment with these
agents may be monitored by assessing the level of at least one biomarker selected from the
group consisting of calcitonin (Calca), procalcitonin, calcitonin gene-related peptide (CGRP),
resistin-like alpha (RETNA), chemokine (C-C motif) ligand 8 (Ccl8), serum amyloid A 3 (Saa3),
Gm1975 (BC117090), killer cell lectin-like receptor (Kirg1), stefin A1 (Csta), membrane-
spanning 4-domain (Ms4a8a), chemokine (C-C motif) ligand 11 (Ccl11), and serine (or cysteine)
peptides (Serpina3f).

[0039] In one embodiment, the biomarker is calcitonin and the calcitonin level increases in the
serum of the subject having an IL-33 mediated disease or disorder, and the increase in serum
calcitonin correlates with an increased level of calcitonin and IL-33 in the lungs of the subject.
[0040] In one embodiment, the increased level of calcitonin in the serum of the subject having
an IL-33 mediated disease or disorder is reduced to a reference range level following treatment
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with an anti-IL-33 antagonist.

[0041] Inone embodiment, a subject suffering from an IL-33 mediated disease or disorder is
selected for treatment with an IL-33 antagonist on the basis of exhibiting a mean serum
calcitonin level of greater than about 5 pg/ml, greater than about 10 pg/ml, greater than about
50 pg/ml, or greater than about 100 pg/ml prior to, or at the time of treatment.

[0042] In one embodiment, a subject suffering from an IL-33 mediated disease or disorder is
selected for treatment with an IL-33 antagonist on the basis of exhibiting a mean serum
procalcitonin level of greater than about 0.15 ng/ml, greater than about 1.0 ng/ml, greater than
about 5 ng/ml, greater than about 10 ng/ml, greater than about 50 ng/ml, or greater than about
100 ng/ml prior to, or at the time of treatment.

[0043] In one embodiment, a subject suffering from an IL-33 mediated disease or disorder is
selected for treatment with an IL-33 antagonist on the basis of exhibiting a mean serum
calcitonin gene-related peptide (CGRP) level of greater than about 45 pg/ml, greater than about
100 pg/ml, greater than about 250 pg/mil, or greater than about 500 pg/ml prior to, or at the time
of treatment.

[0044] In certain embodiments, the methods of the invention provide for treatment of an IL-33
mediated disease or disorder, which is an inflammatory disease or disorder selected from the
group consisting of asthma, allergy, allergic rhinitis, allergic airway inflammation, atopic
dermatitis (AD), chronic obstructive pulmonary disease (COPD), inflammatory bowel disease
(IBD), multiple sclerosis, arthritis, psoriasis, eosinophilic esophagitis, eosinophilic pneumonia,
eosinophilic psoriasis, hypereosinophilic syndrome, graft-versus-host disease, uveitis,
cardiovascular disease, pain, multiple sclerosis, lupus, vasculitis, chronic idiopathic urticaria and
Eosinophilic Granulomatosis with Polyangiitis (Churg-Strauss Syndrome).

[0045] In one embodiment, the IL-33 mediated disease or disorder to be treated is an allergy
and the subject selected for treatment with an IL-33 antagonist is selected on the basis of an
increase in calcitonin levels that are above normal (e.g. based on a reference level of the
biomarker as determined by established values for healthy subjects compared to subjects
diagnosed with an IL-33 mediated disease or disorder), wherein the treatment with an IL-33
antagonist comprises administration of a pharmaceutical composition comprising a
therapeutically effective amount of a monocional antibody that specifically binds IL-33 and
comprises an HCVR/LCVR amino acid sequence pair of SEQ ID NOs: 274/282, and wherein
the administration results in an improvement in at least one symptom associated with the IL-33
disease or disorder, or an improvement in at least one disease associated parameter; and
wherein the calcitonin level is restored to a normal range as determined by comparison to a
reference standard.

[0046] In one embodiment, the IL-33 mediated disease or disorder to be treated is an allergy
and the subject selected for treatment with an IL-33 antagonist is selected on the basis of an
increase in serum calcitonin levels as determined by comparison with a reference standard,
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wherein the calcitonin level correlates with an increase in IL-33 level in the subject, or with an
increase in at least one disease parameter in the subject, and wherein the increase in IL-33
level is determined using a binding assay comprising an antibody that binds specifically to
human IL-33 and comprises a HCVR/LCVR amino acid sequence pair of SEQ ID NOs: 274/282.
[0047] The present invention also includes uses of the IL-33 antagonists (e.g., IL-33 trap),
anti-IL-33 antibodies and pharmaceutical compositions discussed above or herein for treating,
or reducing a symptom of, an IL-33 mediated disease or disorder. The present invention further
includes uses of the IL-33 antagonists (e.g., IL-33 trap), anti-IL-33 antibodies and
pharmaceutical compositions discussed above or herein in the manufacture of a medicament for
treating, or reducing a symptom of, an IL-33 mediated disease or disorder.

[0048] The present invention also includes any combination of the embodiments discussed
above or herein. Particular embodiments of the present invention will become apparent from a
review of the ensuing detailed description.

BRIEF DESCRIPTION OF THE FIGURES
[0049] Figures 1A and 1B: Show mouse serum IL-33 (Fig. 1A) and mouse Calcitonin (CT)
levels (Fig. 1B) in a mouse IL-33 HDD experiment.
[0050] Figure 2: Shows mouse Calcitonin (Calca) gene expression in the chronic HDM
model.
[0051] Figure 3: Shows the correlation between serum and lung Calcitonin (CT) levels in the
chronic HDM model.
[0052] Figure 4: Shows the correlation of serum Calcitonin (CT) and lung IL-33 levels in the
chronic HDM model.
[0053] Figures 5A, 5B and 5C: Show the parameters affected by anti-IL-33 treatment in
chronic HDM model. Fig. 5A: Frequency of lung neutrophils; Fig. 5B: Frequency of lung
eosinophils; Fig. 5C: lung IL-5 levels.
[0054] Figures 6A, 6B and 6C: Show the correlation of serum Calcitonin (CT) and the
parameters affected by anti-IL.-33 treatment in the chronic HDM model. Fig. 6A: correlation
between serum CT levels and frequency of lung neutrophils; Fig. 6B: correlation between serum
CT levels and frequency of lung eosinophils; Fig. 6C: correlation between serum CT and lung
IL-5 protein levels.
[0055] Figures 7A, 7B and 7C: Show the correlation of lung IL-33 levels and the parameters
affected by anti-IL-33 treatment in the chronic HDM model. Fig. 7A: correlation between lung IL-
33 levels and frequency of lung neutrophils; Fig. 7B: correlation between lung IL-33 levels and
frequency of lung eosinophils; Fig. 7C: correlation between lung IL-33 and lung IL-5 protein
levels.
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DETAILED DESCRIPTION
[0056] Before the present invention is described, it is to be understood that this invention is
not limited to particular methods and experimental conditions described, as such methods and
conditions may vary. Itis also to be understood that the terminology used herein is for the
purpose of describing particular embodiments only, and is not intended to be limiting, since the
scope of the present invention will be limited only by the appended claims.
[0057] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. As used herein, the term "about,” when used in reference to a particular recited
numerical value, means that the value may vary from the recited value by no more than 1%.
For example, as used herein, the expression "about 100" includes 99 and 101 and all values in
between (e.g., 99.1, 99.2, 99.3, 99.4, etc.). As used herein, the terms “treat”, "treating", or the
like, mean to alleviate symptoms, eliminate the causation of symptoms either on a temporary or
permanent basis, or to prevent or slow the appearance of symptoms of the named disorder or
condition.
[0058] Although any methods and materials similar or equivalent to those described herein
can be used in the practice of the present invention, the preferred methods and materials are
now described.

Biomarkers Associated with an IL-33-Mediated Disease or Disorder

[0059] The present invention includes methods involving the use, quantification, and analysis
of biomarkers associated with an IL-33-mediated disease or disorder.

[0060] An "IL-33 mediated disease or disorder" may be selected from any inflammatory
disease or disorder such as, but not limited to, asthma, allergy, allergic rhinitis, allergic airway
inflammation, atopic dermatitis (AD), chronic obstructive pulmonary disease (COPD),
inflammatory bowel disease (IBD), multiple sclerosis, arthritis, psoriasis, eosinophilic
esophagitis, eosinophilic pneumonia, eosinophilic psoriasis, hypereosinophilic syndrome, graft-
versus-host disease, uveitis, cardiovascular disease, pain, multiple sclerosis, lupus, vasculitis,
chronic idiopathic urticaria and Eosinophilic Granulomatosis with Polyangiitis (Churg-Strauss
Syndrome).

[0061] The asthma may be selected from the group consisting of allergic asthma, non-allergic
asthma, severe refractory asthma, asthma exacerbations, viral-induced asthma or viral-induced
asthma exacerbations, steroid resistant asthma, steroid sensitive asthma, eosinophilic asthma
or non-eosinophilic asthma and other related disorders characterized by airway inflammation or
airway hyperresponsiveness (AHR).

[0062] The COPD may be a disease or disorder associated in part with, or caused by,
cigarette smoke, air pollution, occupational chemicals, allergy or airway hyperresponsiveness.
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[0063] The allergy may be associated with foods, pollen, mold, dust mites, animals, or animal
dander.

[0064] The IBD may be selected from the group consisting of ulcerative colitis, Crohn's
Disease, collagenous colitis, lymphocytic colitis, ischemic colitis, diversion colitis, Behcet's
syndrome, infective colitis, indeterminate colitis, and other disorders characterized by
inflammation of the mucosal layer of the large intestine or colon.

[0065] The arthritis may be selected from the group consisting of osteoarthritis, rheumatoid
arthritis and psoriatic arthritis.

[0066] As used herein, the term "an IL-33-mediated disease or disorder-associated
biomarker", or a "biomarker associated with an IL-33-mediated disease or disorder" means any
biological response, cell type, parameter, protein, polypeptide, enzyme, enzyme activity,
metabolite, nucleic acid, carbohydrate, or other biomolecule which is present or detectable in a
patient suffering from an IL-33-mediated disease or disorder at a level or amount that is different
from (e.g., greater than or less than) the level or amount of the marker present or detectable in a
non-IL-33-mediated disease or disorder patient. Exemplary IL-33-mediated disease or disorder-
associated biomarkers include, but are not limited to, e.g., polypeptides encoded by the CALCA
gene, including calcitonin, procalcitonin, or calcitonin gene-related peptide (CGRP). Other
biomarkers associated with an IL-33-mediated disease or disorder include, but are not limited to
resistin-like alpha (RETNA); chemokine (C-C motif) ligand 8 (Ccl8); serum amyloid A 3 (Saa3);
Gm1975 (BC117090); killer cell lectin-like receptor (Kirg1); stefin A1 (Csta); membrane-
spanning 4-domain (Ms4a8a); chemokine (C-C motif) ligand 11 (Ccl11); and serine (or cysteine)
pepfides (Serpina3f).

[0067] Methods for detecting and/or quantifying such biomarkers are known in the art; kits for
measuring such biomarkers are available from various commercial sources; and various
commercial diagnostic laboratories offer services, which provide measurements of such
biomarkers as well.

[0068] In one embodiment, the biomarker is calcitonin and the level of calcitonin is increased
in a subject suffering from, or prone to developing an IL-33 mediated disease or disorder. In
one embodiment, the biomarker is procalcitonin and the level of procalcitonin is increased in a
subject suffering from, or prone to developing an IL-33 mediated disease or disorder. Ina
related embodiment, the biomarker is calcitonin gene-related peptide (CGRP) and the level of
CGRP is increased in a subject suffering from, or prone to developing an IL-33 mediated
disease or disorder. The level of calcitonin, procalcitonin, or CGRP may be assessed using any
method known to those skilled in the art. Methods of detection include an immunoassay using
any label for detection, such as a radioisotopic label, an enzymatic label, or a chemiluminescent
label. The interpretation of the results must take into account the method used, the subject's
age, gender and weight (See d'Herbomez, M. et. al., (2007), Eur. J. Endocrinology 157:749-
755). Generally, a "normal” reference value of calcitonin in males is less than about 16 pg/mL
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and less than about 8 pg/mL for females. More recently, Camacho et.al. developed a new
immunofluorometric assay for serum calcitonin and have validated it in samples from 794
patients. The results obtained using this assay showed that the normal cut-off range for males
was less than 11.1 pg/mL and less than 5.5 pg/mL for females. (See Camacho, et. al., (2014),
Eur. Thyroid J., Jun;3(2):117-24. A "reference"” range of procalcitonin in adults and children
older than 72 hours is about 0.15 ng/mL or less. In healthy adults, the reference range of
procalcitonin is below the level of detection (See Dandona, P. et al. (1994), J. Clin. Endocrinol.
Metab. Dec. 79(6):1605-8.). A normal range of CGRP in healthy individuals is generally below
about 45 pg/ml. As such, a value above that may be considered indicative of the presence of a
disease or disorder.

[0069] An "IL-33 associated disease parameter” may include, but not be limited to, an
increase in infiltration of neutrophils, eosinophils or ST2+ CD4 T cells to a tissue (e.g. lung),
goblet cells metaplasia, an increase in ST2 levels in the tissue or an increase in the level of a
cytokine, such as IL-1, IL-4, IL-5, IL-6, IL-9, IL-13, IL-33, MCP-1, TNFa in the tissue.

[0070] According to certain aspects of the invention, methods for treating an IL-33-mediated
disease or disorder are provided which comprise: (a) selecting a subject who exhibits a level of
at least one biomarker prior to or at the time of treatment which signifies the disease state, and
(b) administering to the subject a pharmaceutical compositidn comprising a therapeutically
effective amount of an IL-33 antagonist. In one embodiment of this aspect of the invention, the
subject is selected on the basis of an elevated level of calcitonin. In one embodiment, the IL-33
antagonist is an isolated monoclonal antibody the specifically binds to IL-33, or a receptor based
IL-33 antagonist (an IL-33 trap as described herein).

[0071] According to other aspects of the invention, methods for treating an IL-33-mediated
disease or disorder are provided which comprise administering to a subject a pharmaceutical
composition comprising a therapeutically effective amount of an IL-33 antagonist, wherein
administration of the pharmaceutical composition to the subject results in a decrease in at least
one biomarker (e.g., calcitonin (Calca), procalcitonin, calcitonin gene-related peptide (CGRP),
resistin-like alpha (RETNA), chemokine (C-C motif) ligand 8 (Ccl8), serum amyloid A 3 (Saa3),
Gm1975 (BC117090), killer cell lectin-like receptor (Kirg1), stefin A1 (Csta), membrane-
spanning 4-domain (Ms4a8a), chemokine (C-C motif) ligand 11 (Ccl11), and serine (or cysteine)
peptides (Serpina3f), etc.) at a time after administration of the pharmaceutical composition, as
compared to the level of the biomarker in the subject prior to the administration.

[0072] As will be appreciated by a person of ordinary skill in the art, an increase or decrease
in a biomarker associated with an IL-33 mediated disease or disorder can be determined by
comparing (i) the level of the biomarker measured in a subject at a defined time point after
administration of the pharmaceutical composition comprising an IL-33 antagonist to (ji) the level
of the biomarker measured in the patient prior to the administration of the pharmaceutical
composition comprising an IL-33 antagonist (i.e., the "baseline measurement”). The defined
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time point at which the biomarker is measured can be, e.g., at about 4 hours, 8 hours, 12 hours,
1 day, 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 8 days, 9 days, 10 days, 14 days, 15
days, 20 days, 35 days, 40 days, 50 days, 55 days, 60 days, 65 days, 70 days, 75 days, 80
days, 84 days, 85 days, or more after administration of the of the pharmaceutical composition
comprising an IL-33 antagonist.

[0073] According to certain particular embodiments of the present invention, a subject may
exhibit a decrease in the level of one or more of calcitonin, procalcitonin, CGRP, resistin-like
alpha (RETNA), chemokine (C-C motif) ligand 8 (Ccl8), serum amyloid A 3 (Saa3), Gm1975
(BC117090), killer cell lectin-like receptor (Kirg1), stefin A1 (Csta), membrane-spanning 4-
domain (Ms4a8a), chemokine (C-C motif) ligand 11 (Gel11), and serine (or cysteine) peptides
(Serpina3f) following administration of a pharmaceutical composition comprising an IL-33
antagonist (e.g., an anti-IL-33 antibody, or an IL-33 receptor based antagonist (an IL-33 trap).
For example, at about day 4, day 8, day 14, day 15, day 22, day 25, day 29, day 36, day 43, day
50, day 57, day 64, day 71, day 84, or day 85, following administration of a first, second, third or
fourth dose of a pharmaceutical composition comprising about an anti-hiL-33 antagonist. The
dose of an anti-IL-33 antagonist administered to a patient may vary depending upon the age
and the size of the patient, target disease, conditions, route of administration, and the like. The
preferred dose is typically calculated according to body weight or body surface area. When an
IL-33 antagonist is used for treating a condition or disease associated with IL-33 activity in an
adult patient, it may be advantageous to intravenously administer the anti-IL-33 antagonist
normally at a dose of about 0.01 to about 20 mg/kg body weight, more preferably about 0.02 to
about 7, about 0.03 to about 5, or about 0.05 to about 3 mg/kg body weight.

[0074] The subject, according to the present invention, may exhibit a decrease in at least one
of the following biomarkers: a polypeptide encoded by the CALCA gene, selected from the
group consisting of calcitonin, procalcitonin and CGRP, or may exhibit a decrease in at least
one of the following biomarkers: resistin-ike alpha (RETNA); chemokine (C-C motif) ligand 8
(Ccl8); serum amyloid A 3 (Saa3); Gm1975 (BC117090); killer cell lectin-like receptor (Kirgt);
stefin A1 (Csta); membrane-spanning 4-domain (Ms4a8a); chemokine (C-C motif) ligand 11
(Ccl11); and serine (or cysteine) peptides (Serpina3f), of about 1%, 2%, 5%, 10%, 15%, 20%,
25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% or more
from baseline (wherein "baseline” is defined as the level of biomarker in the subject just prior to
the first administration). Similarly, at about day 4, day 8, day 14, day 15, day 22, day 25, day
29, day 36, day 43, day 50, day 57, day 64, day 71, day 84 or day 85, following administration of
a first, second, third or fourth dose of a pharmaceutical composition of an anti-hiL-33 antagonist,
the subject, according to the present invention, may exhibit a decrease in at least one of the
biomarkers described above of about 1%, 2%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%,
45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% or more from baseline (wherein
"paseline” is defined as the level of biomarker in the subject just prior to the first administration).
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[0075] The presentinvention also includes methods for determining whether a subjectis a
suitable subject (e.g., a subject who is likely to respond favorably to therapy with an IL-33
antagonist) for whom administration of a pharmaceutical composition comprising an IL-33
antagonist would be beneficial. For example, if an individual, prior to receiving a pharmaceutical
composition comprising an IL.-33 antagonist, exhibits a leve! of a biomarker associated with an
IL-33-mediated disease or disorder, which signifies the disease state, the individual is therefore
identified as a suitable patient for whom administration of a pharmaceutical composition of the
invention (a composition comprising an anti-IL-33 antagonist) would be beneficial. According to
certain exemplary embodiments, an individual may be identified as a good candidate for anti-IL-
33 therapy if the individual exhibits one or more of the following: (i) a calcitonin level greater
than about 5 pg/mL, greater than about 10 pg/mL, greater than about 20 pg/mL, greater than
about 30 pg/mL, greater than about 40 pg/mL, greater than about 50 pg/mL, greater than about
60 pg/mL, greater than about 70 pg/mL., greater than about 80 pg/mL, greater than about 90
pg/mL, greater than about 100 pg/mL, or greater than about 200 pg/mL. Additional criteria, such
as other clinical indicators of an IL-33-mediated disease or disorder may be used in combination
with any of the biomarkers described herein to identify an individual as a suitable candidate for
anti-IL-33 therapy as described elsewhere herein (e.g., increase in infiltration of neutrophils,
éosinophils or ST2+ CD4 T cells to a tissue (e.g. lung), goblet cells metaplasia, an increase in
ST2 levels in the tissue or an increase in the level of a cytokine, such as IL-1B, IL-4, IL-5, IL-6,
IL-9, IL-13, IL-33, MCP-1, TNFa in the tissue, as well as interferon gamma)..

[0076] In other aspects of the invention, biomarker levels and/or changes in biomarker levels
with treatment may have predictive value for efficacy of anti-IL33 therapy with particular anti-
IL33 agents.

[0077] An additional aspect of the invention provides methods of determining whether a
subject is likely to have, or likely to develop an IL-33 mediated disease or disorder, wherein the
method comprises obtaining a biological sample from the subject and measuring the level of at
least one of the biomarkers described herein; wherein the elevated level of at least one
biomarker as compared to the level of the biomarker from a subject not having an IL-33
mediated disease or disorder, or not likely to develop an IL-33 mediated disease or disorder,
identifies the subject as a subject who is likely to have, or develop an IL-33 mediated disease or
disorder.

[0078] An additional aspect of the invention features methods of treating an IL-33-mediated
disease or disorder in a subject comprising administration of an anti-IL33 antagonist, wherein
the subject has been diagnosed with an IL-33-mediated disease or disorder, has been treated
with the anti-IL33 antagonist, and has been selected for further treatment with the IL-33
antagonist on the basis of exhibiting reduced expression of a biomarker (e.g. calcitonin),
wherein the reduced expression of the biomarker is determined based on a comparison to the
level of expression of the respective biomarker in the subject prior to treatment with the anti-IL-
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33 antagonist. A particular aspect of the invention features methods of treating an IL-33-
mediated disease or disorder in a subject comprising administration of an anti-1L33 antagonist,
wherein the subject has been diagnosed with an IL-33-mediated disease or disorder, has been
treated with the anti-IL33 antagonist, and has been selected for further treatment with the IL-33
antagonist on the basis of exhibiting reduced expression of the biomarker, wherein the reduced
expression of the biomarker in comparison to pre-treatment expression levels is equal to or
greater than about a 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80% or 90% reduction in
biomarker expression.

Interleukin-33 Antagonists

[0079] As disclosed in detail above, the present invention includes methods, which comprise
administering to a subject in need thereof a therapeutic composition comprising an IL-33
antagonist. As used herein, an "IL-33 antagonist" is any agent, which binds to or interacts with
IL-33, or with its receptor and inhibits the normal biological signaling function of IL-33 when IL-
33 is expressed on a cell in vitro or in vivo. Non-limiting examples of categories of IL-33
antagonists include small molecule IL-33 antagonists, anti-IL.-33 aptamers, peptide-based IL-33
antagonists (e.g., "peptibody" molecules), antibodies or antigen-binding fragments of antibodies
that specifically bind human IL-33, or receptor based IL-33 antagonists (e.g. an IL-3 trap), such
as those described herein.

[0080] In one embodiment, the present invention includes methods that comprise
administering to a patient a human antibody, or an antigen-binding fragment thereof, that binds
specifically to hiL-33. As used herein, the term "hiL-33" means a human cytokine that
specifically binds to its receptor, ST2. The amino acid sequence of human ST2 is shown in SEQ
ID NO: 334. The amino acid sequence of human IL-33 is shown in SEQ ID NO: 306. The
nucleic acid encoding human IL-33 is shown in SEQ ID NO: 305. The anti-IL-33 antibodies may
be selected from any one or more of those having the amino acid sequences described in Table
1.

[0081] In one embodiment, the present invention includes methods that comprise
administering to a patient a receptor based IL-33 antagonist, for example, an IL-33 trap, such as
those described herein. Five different exemplary IL-33 traps of the invention were constructed
using standard molecular biological techniques. Table 2a sets forth a summary description of
the different IL-33 traps and their component parts. Table 2b sets forth the amino acid
sequences of the IL-33 iraps and their component parts.

[0082] The term "antibody," as used herein, is intended to refer to immunoglobulin molecules
comprising four polypeptide chains, two heavy (H) chains and two light (L) chains inter-
connected by disulfide bonds, as well as multimers thereof (e.g., IgM). Each heavy chain
comprises a heavy chain variable region (abbreviated herein as HCVR or V}4) and a heavy chain
constant region. The heavy chain constant region comprises three domains, Cu1, C12 and Cx3.
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Each light chain comprises a light chain variable region (abbreviated herein as LCVR or V,) and
a light chain constant region. The light chain constant region comprises one domain (C.1). The
Vi and V.. regions can be further subdivided into regions of hypervariability, termed
complementarity determining regions (CDRs), interspersed with regions that are more
conserved, termed framework regions (FR). Each Vy and V. is composed of three CDRs and
four FRs, arranged from amino-terminus to carboxy-terminus in the following order: FR1, CDR1,
FR2, CDR2, FR3, CDR3, FR4. In different embodiments of the invention, the FRs of the anti-IL-
33 antibody (or antigen-binding portion thereof) may be identical to the human germline
sequences, or may be naturally or artificially modified. An amino acid consensus sequence may
be defined based on a side-by-side analysis of two or more CDRs.

[0083] The term "antibody," as used herein, also includes antigen-binding fragments of full
antibody molecules. The terms "antigen-binding portion” of an antibody, "antigen-binding
fragment” of an antibody, and the like, as used herein, include any naturally occurring,
enzymatically obtainable, synthetic, or genetically engineered polypeptide or glycoprotein that
specifically binds an antigen to form a complex. Antigen-binding fragments of an antibody may
be derived, e.g., from full antibody molecules using any suitable standard techniques such as
proteolytic digestion or recombinant genetic engineering techniques involving the manipulation
and expression of DNA encoding antibody variable and optionally constant domains. Such DNA
is known and/or is readily available from, e.g., commercial sources, DNA libraries (including,
e.g., phage-antibody libraries), or can be synthesized. The DNA may be sequenced and
manipulated chemically or by using molecular biology techniques, for example, to arrange one
or more variable and/or constant domains into a suitable configuration, or to introduce codons,
create cysteine residues, modify, add or delete amino acids, etc. ‘

[0084] Non-limiting examples of antigen-binding fragments include: (i) Fab fragments; (ji)
F(ab")2 fragments; (iii) Fd fragments; (iv) Fv fragments; (v) single-chain Fv (scFv) molecules; (vi)
dAb fragments; and (vii) minimal recognition units consisting of the amino acid residues that
mimic the hypervariable region of an antibody (e.g., an isolated complementarity determining
region (CDR) such as a CDR3 peptide), or a constrained FR3-CDR3-FR4 peptide. Other
engineered molecules, such as domain-specific antibodies, single domain antibodies, domain-
deleted antibodies, chimeric antibodies, CDR-grafted antibodies, diabodies, triabodies,
tetrabodies, minibodies, nanobodies (e.g., monovalent nanobodies, bivalent nanobodies, etc.),
small modular immunopharmaceuticals (SMIPs), and shark variable IgNAR domains, are also
encompassed within the expression "antigen-binding fragment," as used herein.

[0085] An antigen-binding fragment of an antibody will typically comprise at least one variable
domain. The variable domain may be of any size or amino acid composition and will generally
comprise at least one CDR, which is adjacent to or in frame with one or more framework
sequences. In antigen-binding fragments having a V4 domain associated with a V. domain, the
Vx and V. domains may be situated relative to one another in any suitable arrangement. For
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example, the variable region may be dimeric and contain Vi4-Vu, Vu-VL or V.-V dimers.
Alternatively, the antigen-binding fragment of an antibody may contain a monomeric V4 or V.
domain.

[0086] In certain embodiments, an antigen-binding fragment of an antibody may contain at
least one variable domain covalently linked to at least one constant domain. Non-limiting,
exemplary configurations of variable and constant domains that may be found within an antigen-
binding fragment of an antibody of the present invention include: (i) Vi-Cn1; (ii) Vu-Cn2; (jii) Vi
Ch3; (iv) Vi-Cu1-Ch2; (v) Vi-Ch1-Cr2-Cn3; (vi) Viu-Cr2-C3; (vii) Vi-Cy; (viii) VL-Cn1; (ix) VL-Cn2;
(%) VL-Cu3; (xi) VL-Cx1-Ch2; (xii) Vi-Cu1-Cu2-Cn3; (xiii) Vi-Cn2-Cx3; and (xiv) Vi-CL. In any
configuration of variable and constant domains, including any of the exemplary configurations
listed above, the variable and constant domains may be either directly linked to one another or
may be linked by a full or partial hinge or linker region. A hinge region may consist of at least 2
(e.g., 5, 10, 15, 20, 40, 60 or more) amino acids which result in a flexible or semi-flexible linkage
between adjacent variable and/or constant domains in a single polypeptide molecule.

Moreover, an antigen-binding fragment of an antibody of the present invention may comprise a
homo-dimer or hetero-dimer (or other multimer) of any of the variable and constant domain
configurations listed above in non-covalent association with one another and/or with one or
more monomeric Vy or V. domain (e.g., by disulfide bond(s)).

[0087] As with full antibody molecules, antigen-binding fragments may be monospecific or
multispecific (e.g., bispecific). A multispecific antigen-binding fragment of an antibody will
typically comprise at least two different variable domains, wherein each variable domain is
capable of specifically binding to a separate antigen or to a different epitope on the same
antigen. Any multispecific antibody format, may be adapted for use in the context of an antigen-
binding fragment of an antibody of the present invention using routine techniques available in
the art.

[0088] The constant region of an antibody is important in the ability of an antibody to fix
complement and mediate cell-dependent cytotoxicity. Thus, the isotype of an antibody may be
selected on the basis of whether it is desirable for the antibody to mediate cytotoxicity.

[0089] The term "human antibody", as used herein, is intended to include non-naturally
occurring human antibodies. The term includes antibodies that are recombinantly produced in a
non-human mammal, or in cells of a non-human mammal. The term is not intended 1o include
antibodies isolated from or generated in a human subject.

[0090] The term "recombinant human antibody," as used herein, is intended to include all
human antibodies that are prepared, expressed, created or isolated by recombinant means,
such as antibodies expressed using a recombinant expression vector transfected into a host cell
(described further below), antibodies isolated from a recombinant, combinatorial human
antibody library (described further below), antibodies isolated from an animal (e.g., a mouse)
that is transgenic for human immunoglobulin genes (see e.g., Taylor et al. (1992) Nudl. Acids
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Res. 20:6287-6295) or antibodies prepared, expressed, created or isolated by any other means
that involves splicing of human immunoglobulin gene sequences to other DNA sequences.
Such recombinant human antibodies have variable and constant regions derived from human
germline immunoglobulin sequences. In certain embodiments, however, such recombinant
human antibodies are subjected to in vitro mutagenesis (or, when an animal transgenic for
human Ig sequences is used, in vivo somatic mutagenesis) and thus the amino acid sequences
of the Vi and V. regions of the recombinant antibodies are sequences that, while derived from
and related to human germline Vx4 and V. sequences, may not naturally exist within the human
antibody germline repertoire in vivo.

[0081] Human antibodies can exist in two forms that are associated with hinge heterogeneity.
In one form, an immunoglobulin molecule comprises a stable four chain construct of
approximately 150-160 kDa in which the dimers are held together by an interchain heavy chain
disulfide bond. In a second form, the dimers are not linked via inter-chain disulfide bonds and a
molecule of about 75-80 kDa is formed composed of a covalently coupled light and heavy chain
(half-antibody). These forms have been extremely difficult to separate, even after affinity
purification.

[0092] The frequency of appearance of the second form in various intact IgG isotypes is due
to, but not limited to, structural differences associated with the hinge region isotype of the
antibody. A single amino acid substitution in the hinge region of the human IgG4 hinge can
significantly reduce the appearance of the second form (Angal et al. (1993) Molecular
immunology 30:105) to levels typically observed using a human IgG1 hinge. The instant
invention encompasses antibodies having one or more mutations in the hinge, G12 or Ci3
region which may be desirable, for example, in production, to improve the yield of the desired
antibody form.

[0093] An “isolated antibody,"” as used herein, means an antibody that has been identified and
separated and/or recovered from at least one component of its natural environment. For
example, an antibody that has been separated or removed from at least one component of an
organism, or from a tissue or cell in which the antibody naturally exists or is naturally produced,
is an "isolated antibody" for purposes of the present invention. An isolated antibody also
includes an antibody in situ within a recombinant cell. Isolated antibodies are antibodies that
have been subjected to at least one purification or isolation step. According to certain
embodiments, an isolated antibody may be substantially free of other cellular material and/or
chemicals.

[0094] The term "specifically binds," or the like, means that an antibody or antigen-binding
fragment thereof forms a complex with an antigen that is relatively stable under physiologic
conditions. Methods for determining whether an antibody specifically binds to an antigen are
well known in the art and include, for example, equilibrium dialysis, surface plasmon resonance,
and the like. For example, an antibody that "specifically binds" IL-33, as used in the context of
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the present invention, includes antibodies that bind IL-33 or portion thereof with a Kp of less
than about 1000 nM, less than about 500 nM, less than about 300 nM, less than about 200 nM,
less than about 100 nM, less than about 80 nM, less than about 80 nM, less than about 70 nM,
less than about 60 nM, less than about 50 nM, less than about 40 nM, less than about 30 nM,
less than about 20 nM, less than about 10 nM, less than about 5 nM, less than about 4 nM, less
than about 3 nM, less than about 2 nM, less than about 1 nM or less than about 0.5 nM, as
measured in a surface plasmon resonance assay. An isolated antibody that specifically binds
human IL-33 may, however, have cross-reactivity to other antigens, such as IL-33 molecules
from other (non-human) species.

[0095] The anti-IL-33 antibodies useful for the methods of the present invention may comprise
one or more amino acid substitutions, insertions and/or deletions in the framework and/or CDR
regions of the heavy and light chain variable domains as compared to the corresponding
germline sequences from which the antibodies were derived. Such mutations can be readily
ascertained by comparing the amino acid sequences disclosed herein to germline sequences
available from, for example, public antibody sequence databases. The present invention
includes methods involving the use of antibodies, and antigen-binding fragments thereof, which
are derived from any of the amino acid sequences disclosed herein, wherein one or more amino
acids within one or more framework and/or CDR regions are mutated to the corresponding
residue(s) of the germline sequence from which the antibody was derived, or to the
corresponding residue(s) of another human germline sequence, or to a conservative amino acid
substitution of the corresponding germline residue(s) (such sequence changes are referred to
herein collectively as "germline mutations”). A person of ordinary skill in the art, starting with the
heavy and light chain variable region sequences disclosed herein, can easily produce numerous
antibodies and antigen-binding fragments which comprise one or more individual germline
mutations or combinations thereof. In certain embodiments, all of the framework and/or CDR
residues within the Vyand/or V. domains are mutated back to the residues found in the original
germline sequence from which the antibody was derived. In other embodiments, only certain
residues are mutated back to the original germline sequence, e.g., only the mutated residues
found within the first 8 amino acids of FR1 or within the last 8 amino acids of FR4, or only the
mutated residues found within CDR1, CDR2 or CDR3. In other embodiments, one or more of
the framework and/or CDR residue(s) are mutated to the corresponding residue(s) of a different
germline sequence (i.e., a germline sequence that is different from the germline sequence from
which the antibody was originally derived). Furthermore, the antibodies of the present invention
may contain any combination of two or more germline mutations within the framework and/or
CDR regions, e.g., wherein certain individual residues are mutated to the corresponding residue
of a particular germline sequence while certain other residues that differ from the original
germline sequence are maintained or are mutated to the corresponding residue of a different
germline sequence. Once obtained, antibodies and antigen-binding fragments that contain one
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or more germline mutations can be easily tested for one or more desired property such as,
improved binding specificity, increased binding affinity, improved or enhanced antagonistic or
agonistic biological properties (as the case may be), reduced immunogenicity, etc. The use of
antibodies and antigen-binding fragments obtained in this general manner are encompassed
within the present invention.

[0096] The present invention also includes methods involving the use of anti-IL-33 antibodies
comprising variants of any of the HCVR, LCVR, and/or CDR amino acid sequences disclosed
herein having one or more conservative substitutions. For example, the present invention
includes the use of anti-IL-33 antibodies having HCVR, LCVR, and/or CDR amino acid
sequences with, e.g., 10 or fewer, 8 or fewer, 6 or fewer, 4 or fewer, etc. conservative amino
acid substitutions relative to any of the HCVR, LCVR, and/or CDR amino acid sequences
disclosed herein.

[0097] The term "surface plasmon resonance," as used herein, refers to an optical
phenomenon that allows for the analysis of real-time interactions by detection of alterations in
protein concentrations within a biosensor matrix, for example using the BlAcore™ system
(Biacore Life Sciences division of GE Healthcare, Piscataway, NJ).

[0098] The term "Kp," as used herein, is intended to refer to the equilibrium dissociation
constant of a particular antibody-antigen interaction.

[0098] The term "epitope” refers to an antigenic determinant that interacts with a specific
antigen binding site in the variable region of an antibody molecule known as a paratope. A
single antigen may have more than one epitope. Thus, different antibodies may bind to different
areas on an antigen and may have different biological effects. Epitopes may be either
conformational or linear. A conformational epitope is produced by spatially juxtaposed amino
acids from different segments of the linear polypeptide chain. A linear epitope is one produced
by adjacent amino acid residues in a polypeptide chain. In certain circumstance, an epitope
may include moieties of saccharides, phosphoryl groups, or sulfonyl groups on the antigen.

Preparation of Human Antibodies

[0100] Methods for generating human antibodies in transgenic mice are known in the art. Any
such known methods can be used in the context of the present invention to make human
antibodies that specifically bind to human IL-33.

[0101] Using VELOCIMMUNE™ technology (see, for example, US 6,596,541, Regeneron
Pharmaceuticals) or any other known method for generating monoclonal antibodies, high affinity
chimeric antibodies to IL-33 are initially isolated having a human variable region and a mouse
constant region. The VELOCIMMUNE® technology involves generation of a transgenic mouse
having a genome comprising human heavy and light chain variable regions operably linked to
endogenous mouse constant region loci such that the mouse produces an antibody comprising
a human variable region and a mouse constant region in response to antigenic stimulation. The
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DNA encoding the variable regions of the heavy and light chains of the antibody are isolated
and operably linked to DNA encoding the human heavy and light chain constant regions. The
DNA is then expressed in a cell capable of expressing the fully human antibody.

[0102] Generally, a VELOCIMMUNE® mouse is challenged with the antigen of interest, and
lymphatic cells (such as B-cells) are recovered from the mice that express antibodies. The
lymphatic cells may be fused with a myeloma cell line to prepare immortal hybridoma cell lines,
and such hybridoma cell lines are screened and selected to identify hybridoma cell lines that
produce antibodies specific to the antigen of interest. DNA encoding the variable regions of the
heavy chain and light chain may be isolated and linked to desirable isotypic constant regions of
the heavy chain and light chain. Such an antibody protein may be produced in a cell, such as a
CHO cell. Alternatively, DNA encoding the antigen-specific chimeric antibodies or the variable
domains of the light and heavy chains may be isolated directly from antigen-specific
lymphocytes.

[0103] Initially, high affinity chimeric antibodies are isolated having a human variable region
and a mouse constant region. The antibodies are characterized and selected for desirable
characteristics, including affinity, selectivity, epitope, etc, using standard procedures known to
those skilled in the art. The mouse constant regions are replaced with a desired human
constant region to generate the fully human antibody of the invention, for example wild-type or
modified IgG1 or IgG4. While the constant region selected may vary according to specific use,
high affinity antigen-binding and target specificity characteristics reside in the variable region.
[0104] In general, the antibodies that can be used in the methods of the present invention
possess high affinities, as described above, when measured by binding to antigen either
immobilized on solid phase or in solution phase. The mouse constant regions are replaced with
desired human constant regions to generate the fully human antibodies of the invention. While
the constant region selected may vary according to specific use, high affinity antigen-binding
and target specificity characteristics reside in the variable region.

[0105] Specific examples of human antibodies or antigen-binding fragments of antibodies that
specifically bind 1L-33 which can be used in the context of the methods of the present invention
include any antibody or antigen-binding fragment which comprises the three heavy chain CDRs
(HCDR1, HCDR2 and HCDR3) contained within a heavy chain variable region (HCVR) having
an amino acid sequence selected from the group consisting of SEQ ID NOs: 2, 18, 34, 50, 66,
82,98, 114, 130, 146, 162, 178, 194, 210, 226, 242, 258, 274, 290, and 308. The antibody or
antigen-binding fragment may comprise the three light chain CDRs (LCVR1, LCVR2, LCVR3)
contained within a light chain variable region (LCVR) having an amino acid sequence selected
from the group consisting of SEQ ID NOs: 10, 26, 42, 58, 74, 90, 106, 122, 138, 154, 170, 186,
202, 218, 234, 250, 266, 282, 298, and 316. Methods and techniques for identifying CDRs
within HCVR and LCVR amino acid sequences are well known in the art and can be used to
identify CDRs within the specified HCVR and/or LCVR amino acid sequences disclosed herein.
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Exemplary conventions that can be used to identify the boundaries of CDRs include, e.g., the
Kabat definition, the Chothia definition, and the AbM definition. In general terms, the Kabat
definition is based on sequence variability, the Chothia definition is based on the location of the
structural loop regions, and the AbM definition is 2a compromise between the Kabat and Chothia
approaches. See, e.g., Kabat, "Sequences of Proteins of Immunological Interest,” National
Institutes of Health, Bethesda, Md. (1991); Al-Lazikani et al., J. Mol. Biol. 273:927-948 (1997);
and Martin et al., Proc. Natl. Acad. Sci. USA 86:9268-9272 (1989). Public databases are also
available for identifying CDR sequences within an antibody.

[0106] In certain embodiments of the present invention, the antibody or antigen-binding
fragment thereof comprises the six CDRs (HCDR1, HCDR2, HCDR3, LCDR1, LCDR2 and
LCDRB) from the heavy and light chain variable region amino acid sequence pairs
(HCVR/LCVR) selected from the group consisting of SEQ ID NOs: 2/10, 18/26, 34/42, 50/58,
66/74, 82/90, 98/106, 114/122, 130/138, 146/154, 162/170, 178/186, 194/202, 210/218,
226/234, 242/250, 258/266, 274/282, 290/298, and 308/316.

[0107] In certain embodiments of the present invention, the antibody or antigen-binding
fragment thereof comprises HCVR/LCVR amino acid sequence pairs selected from the group
consisting of SEQ ID NOs: 2/10, 18/26, 34/42, 50/58, 66/74, 82/90, 98/106, 114/122, 130/138,
146/154, 162/170, 178/186, 194/202, 210/218, 226/234, 242/250, 258/266, 274/282, 290/298,
and 308/316.

[0108] The study summarized in the attached Examples utilized an anti-hIL-33 antibody
referred to as H4H9675P. This antibody comprises an HCVR/LCVR amino acid sequence pair
having SEQ ID NOs: 274/282, and HCDR1-HCDR2-HCDR3 / LCDR1-LCDR2-LCDR3 domains
represented by SEQ ID NOs: 276-278-280 / SEQ ID NOs: 284-286-288. However, the methods
of the present invention can be practiced using any anti-IL-33 antibody disclosed herein, as well
as variants and antigen-binding fragments of such antibody.

Pharmaceutical Compositions

[0109] The present invention includes methods, which comprise administering an IL-33
antagonist to a patient, wherein the IL-33 antagonist is contained within a pharmaceutical
composition. The pharmaceutical compositions of the invention are formulated with suitable
carriers, excipients, and other agents that provide suitable transfer, delivery, tolerance, and the
like. A multitude of appropriate formulations can be found in the formulary known to all
pharmaceutical chemists: Remington's Pharmaceutical Sciences, Mack Publishing Company,
Easton, PA. These formulations include, for example, powders, pastes, ointments, jellies,
waxes, oils, lipids, lipid (cationic or anionic) containing vesicles (such as LIPOFECTIN™), DNA
conjugates, anhydrous absorption pastes, oil-in-water and water-in-oil emulsions, emulsions
carbowax (polyethylene glycols of various molecular weights), semi-solid gels, and semi-solid
mixtures containing carbowax. See also Powell et al. "Compendium of excipients for parenteral
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formulations" PDA (1998) J Pharm Sci Technol 52:238-311.

[0110] The dose of antibody administered to a patient according to the methods of the present
invention may vary depending upon the age and the size of the patient, symptoms, conditions,
route of administration, and the like. The dose is typically calculated according to body weight
or body surface area. Depending on the severity of the condition, the frequency and the
duration of the treatment can be adjusted. Effective dosages and schedules for administering
pharmaceutical compositions comprising anti-IL-33 antibodies may be determined empirically;
for example, patient progress can be monitored by periodic assessment, and the dose adjusted
accordingly. Moreover, interspecies scaling of dosages can be performed using well-known
methods in the art (e.g., Mordenti et al., 1991, Pharmaceut. Res. 8:1351). Specific exemplary
doses of anti-IL33 antibodies, and administration regimens involving the same, that can be used
in the context of the present invention are disclosed elsewhere herein.

[0111] Various delivery systems are known and can be used to administer the pharmaceutical
composition of the invention, e.g., encapsulation in liposomes, microparticles, microcapsules,
recombinant cells capable of expressing the mutant viruses, receptor mediated endocytosis
(see, e.g., Wu et al., 1987, J. Biol. Chem. 262:4429-4432). Methods of administration include,
but are not limited to, intradermal, intramuscular, intraperitoneal, intravenous, subcutaneous,
intranasal, epidural, and oral routes. The composition may be administered by any convenient
route, for example by infusion or bolus injection, by absorption through epithelial or
mucocutaneous linings (e.g., oral mucosa, rectal and intestinal mucosa, etc.) and may be
administered together with other biologically active agents.

[0112] A pharmaceutical composition of the present invention can be delivered
subcutaneously or intravenously with a standard needle and syringe. In addition, with respect to
subcutaneous delivery, a pen delivery device readily has applications in delivering a
pharmaceutical composition of the present invention. Such a pen delivery device can be
reusable or disposable. A reusable pen delivery device generally utilizes a replaceable
cartridge that contains a pharmaceutical composition. Once all of the pharmaceutical
composition within the cartridge has been administered and the cartridge is empty, the empty
cartridge can readily be discarded and replaced with a new cartridge that contains the
pharmaceutical composition. The pen delivery device can then be reused. In a disposable pen
delivery device, there is no replaceable cartridge. Rather, the disposable pen delivery device
comes prefilled with the pharmaceutical composition held in a reservoir within the device. Once
the reservoir is emptied of the pharmaceutical composition, the entire device is discarded.
[0113] Numerous reusable pen and autoinjector delivery devices have applications in the
subcutaneous delivery of a pharmaceutical composition of the present invention. Examples
include, but are not limited to AUTOPEN™ (Owen Mumford, Inc., Woodstock, UK),
DISETRONIC™ pen (Disetronic Medical Systems, Bergdorf, Switzerland), HUMALOG MIX
75/25™ pen, HUMALOG™ pen, HUMALIN 70/30™ pen (Eli Lilly and Co., Indianapolis, IN),
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NOVOPEN™ |, Il and Il (Novo Nordisk, Copenhagen, Denmark), NOVOPEN JUNIOR™ (Novo
Nordisk, Copenhagen, Denmark), BD™ pen (Becton Dickinson, Franklin Lakes, NJ),
OPTIPEN™, OPTIPEN PRO™, OPTIPEN STARLET™, and OPTICLIK™ (sanofi-aventis,
Frankfurt, Germany}, to name only a few. Examples of disposable pen delivery devices having
applications in subcutaneous delivery of a pharmaceutical composition of the present invention
include, but are not limited to the SOLOSTAR™ pen (sanofi-aventis), the FLEXPEN™ (Novo
Nordisk), and the KWIKPEN™ (Eli Lilly), the SURECLICK™ Autoinjector (Amgen, Thousand
Oaks, CA), the PENLET™ (Haselmeier, Stuttgart, Germany), the EPIPEN (Dey, L.P.), and the
HUMIRA™ Pen (Abbott Labs, Abbott Park IL), to name only a few.

[0114] In certain situations, the pharmaceutical composition can be delivered in a controlled
release system. In one embodiment, a pump may be used (see Langer, supra; Sefton, 1987,
CRC Crit. Ref. Biomed. Eng. 14:201). In another embodiment, polymeric materials can be
used; see, Medical Applications of Controlled Release, Langer and Wise (eds.), 1974, CRC
Pres., Boca Raton, Florida. In yet another embodiment, a controlled release system can be
placed in proximity of the composition’s target, thus requiring only a fraction of the systemic
dose (see, e.g., Goodson, 1984, in Medical Applications of Controlled Release, supra, vol. 2, pp.
115-138). Other controlled release systems are discussed in the review by Langer, 1990,
Science 249:1527-1533.

[0115] The injectable preparations may include dosage forms for intravenous, subcutaneous,
intracutaneous and intramuscular injections, drip infusions, etc. These injectable preparations
may be prepared by known methods. For example, the injectable preparations may be
prepared, e.g., by dissolving, suspending or emulsifying the antibody or its salt described above
in a sterile aqueous medium or an oily medium conventionally used for injections. As the
aqueous medium for injections, there are, for example, physiological saline, an isotonic solution
containing glucose and other auxiliary agents, etc., which may be used in combination with an
appropriate solubilizing agent such as an alcohol (e.g., ethanol), a polyalcohol (e.g., propylene
glycol, polyethylene glycol), a nonionic surfactant [e.g., polysorbate 80, HCO-50
(polyoxyethylene (50 mol) adduct of hydrogenated castor oil)], etc. As the oily medium, there
are employed, e.g., sesame oil, soybean oil, etc., which may be used in combination with a
solubilizing agent such as benzyl benzoate, benzyl alcohol, etc. The injection thus prepared
can be filled in an appropriate ampoule.

[0116] Advantageously, the pharmaceutical compositions for oral or parenteral use described
above are prepared into dosage forms in a unit dose suited to fit a dose of the active
ingredients. Such dosage forms in a unit dose include, for example, tablets, pills, capsules,
injections (ampoules), suppositories, etc.

[0117] Exemplary pharmaceutical compositions comprising an anti-IL-33 antibody that can be
used in the context of the present invention are disclosed, e.g., in US Patent Application
Publication No. 2014/0271658.
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Dosage ‘

[0118] The amount of IL-33 antagonist (e.g., anti-IL-33 antibody) administered to a subject
according to the methods of the present invention is, generally, a therapeutically effective
amount. As used herein, the phrase "therapeutically effective amount” means an amount of IL-
33 antagonist that results in a detectable improvement in one or more symptoms or indicia of an
IL-33 mediated disease or disorder. A "therapeutically effective amount" also includes an
amount of IL-33 antagonist that inhibits, prevents, lessens, or delays the progression of such
disease or disorder in a subject.

[0119] Inthe case of an anti-IL-33 antibody, a therapeutically effective amount can be from
about 0.05 mg to about 600 mg, e.g., about 0.05 mg, about 0.1 mg, about 1.0 mg, about 1.5 mg,
about 2.0 mg, about 10 mg, about 20 mg, about 30 mg, about 40 mg, about 50 mg, about 60
mg, about 70 mg, about 80 mg, about 90 mg, about 100 mg, about 110 mg, about 120 mg,
about 130 mg, about 140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about
190 mg, about 200 mg, about 210 mg, about 220 mg, about 230 mg, about 240 mg, about 250
mg, about 260 mg, about 270 mg, about 280 mg, about 290 mg, about 300 mg, about 310 mg,
about 320 mg, about 330 mg, about 340 mg, about 350 mg, about 360 mg, about 370 mg, about
380 mg, about 390 mg, about 400 mg, about 410 mg, about 420 mg, about 430 mg, about 440
mg, about 450 mg, about 460 mg, about 470 mg, about 480 mg, about 430 mg, about 500 mg,
about 510 mg, about 520 mg, about 530 mg, about 540 mg, about 550 mg, about 560 mg, about
570 mg, about 580 mg, about 590 mg, or about 600 mg, of the anti-IL-33 antibody. In certain
embodiments, 75 mg, 150 mg, 200 mg, or 300 mg of an anti-IL-33 antibody is administered to a
subject.

[0120] The amount of IL-33 antagonist contained within the individual doses may be
expressed in terms of milligrams of antibody per kilogram of patient body weight (i.e., mg/kg).
For example, the IL-33 antagonist may be administered to a patient at a dose of about 0.0001 to
about 10 mg/kg of patient body weight.

Combination Therapies

[0121] The methods of the present invention, according to certain embodiments, comprise
administering to the subject one or more additional therapeutic agents in combination with the
IL-33 antagonist. As used herein, the expression "in combination with" means that the
additional therapeutic agents are administered before, after, or concurrent with the
pharmaceutical composition comprising the IL-33 antagonist.

[0122] For example, when administered "before” the pharmaceutical composition comprising
the IL-33 antagonist, the additional therapeutic agent may be administered about 72 hours,
about 60 hours, about 48 hours, about 36 hours, about 24 hours, about 12 hours, about 10
hours, about 8 hours, about 6 hours, about 4 hours, about 2 hours, about 1 hour, about 30
minutes, about 15 minutes or about 10 minutes prior to the administration of the pharmaceutical
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composition comprising the IL-33 antagonist. When administered "after” the pharmaceutical
composition comprising the IL-33 antagonist, the additional therapeutic agent may be
administered about 10 minutes, about 15 minutes, about 30 minutes, about 1 hour, about 2
hours, about 4 hours, about 6 hours, about 8 hours, about 10 hours, about 12 hours, about 24
hours, about 36 hours, about 48 hours, about 60 hours or about 72 hours after the
administration of the pharmaceutical composition comprising the IL-33 antagonist.

[0123] Administration "concurrent” with the pharmaceutical composition comprising the IL-33
antagonist means that the additional therapeutic agent is administered to the subjectin a
separate dosage form within less than 5 minutes (before, after, or at the same time) of
Administration of the pharmaceutical composition comprising the IL-33 antagonist, or
administered to the subject as a single combined dosage formulation comprising both the
additional therapeutic agent and the IL-33 antagonist.

[0124] The present invention includes methods of treating an IL-33 mediated disease or
disorder, which comprise administering to a patient in need of such treatment an anti-hlL-33
antibody, or an IL-33 trap in combination with at least one additional therapeutic agent.
Examples of additional therapeutic agents which can be administered in combination with an
anti-hlL-33 antibody in the practice of the methods of the present invention include, but are not
limited to a non-steroidal anti-inflammatory (NSAID), a steroid, a corticosteroid (inhaled or
topical), an immunosuppressant (e.g. cyclophosphamide), an anticholinergic agent (e.g.
tiotropium), a muscarinic agent (e.g. glycopyrronium), a phosphodiesterase inhibitor (e.g.
theophylline, roflumilast, cilomilast), a beta blocker, cyclosporine, tacrolimus, pimecrolimus,
azathioprine, methotrexate, cromolyn sodium, a proteinase inhibitor, a bronchial dilator, a beta-
2-agonist, an antihistamine, epinephrine, a decongestant, a leukotriene inhibitor, a mast cell
inhibitor, a thymic stromal lymphopoietin (TSLP) antagonist, a TNF antagonist, an IgE
antagonist, an IL-1 antagonist, an IL-4 or IL-4R antagonist, an IL-13 or IL-13R antagonist, an IL-
4/IL-13 dual antagonist, an IL-5 antagonist, an IL-6 or IL-6R antagonist, an antagonist of IL-8, an
IL-9 antagonist, an IL-12/23 antagonist, an IL-22 antagonist, an IL-17 antagonist, an IL-31
antagonist, an oral PDE4 inhibitor, an IL-25 antagonist and another IL-33 antagonist or a
different antibody or receptor based antagonist to IL-33, and any other compound known to
treat, prevent, or ameliorate an IL-33 mediated disease or disorder in a human subject. For
example, for concurrent administration, a pharmaceutical formulation can be made which
contains both an anti-hIL-33 antibody and at least one additional therapeutic agent. The
amount of the additional therapeutic agent that is administered in combination with the anti-hiL-
33 antibody in the practice of the methods of the present invention can be easily determined
using routine methods known and readily available in the art.

Administration Regimens
[0125] The present invention includes methods comprising administering to a subject a
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pharmaceutical composition comprising an IL-33 antagonist at a dosing frequency of about four
times a week, twice a week, once a week, once every two weeks, once every three weeks, once
every four weeks, once every five weeks, once every six weeks, once every eight weeks, once
every twelve weeks, or less frequently so long as a therapeutic response is achieved. In certain
embodiments involving the administration of a pharmaceutical composition comprising an anti-
IL-33 antibody, once a week dosing at an amount of about 0.01 to about 20 mg/kg body weight,
more preferably about 0.02 to about 7, about 0.03 to about 5, or about 0.05 to about 3 mg/kg
body weight.

[0126] According to certain embodiments of the present invention, multiple doses of an IL-33
antagonist may be administered to a subject over a defined time course. The methods
according to this aspect of the invention comprise sequentially administering to a subject
multiple doses of an IL-33 antagonist. As used herein, "sequentially administering” means that
each dose of IL-33 antagonist is administered to the subject at a different point in time, e.g., on
different days separated by a predetermined interval (e.g., hours, days, weeks or months). The
present invention includes methods which comprise sequentially administering to the patient a
single initial dose of an IL-33 antagonist, followed by one or more secondary doses of the IL-33
antagonist, and optionally followed by one or more tertiary doses of the IL-33 antagonist.

[0127] The terms "initial dose,” "secondary doses," and "tertiary doses," refer to the temporal
sequence of administration of the IL-33 antagonist. Thus, the "initial dose" is the dose which is
administered at the beginning of the treatment regimen (also referred to as the "baseline dose");
the "secondary doses" are the doses which are administered after the initial dose; and the
"tertiary doses" are the doses which are administered after the secondary doses. The initial,
secondary, and tertiary doses may all contain the same amount of IL-33 antagonist, but
generally may differ from one another in terms of frequency of administration. In certain
embodiments, however, the amount of IL-33 antagonist contained in the initial, secondary
and/or tertiary doses varies from one another (e.g., adjusted up or down as appropriate} during
the course of treatment. In certain embodiments, two or more (e.g., 2, 3, 4, or 5) doses area at
the beginning of the treatment regimen as "loading doses" followed by subsequent doses that
are administered on a less frequent basis (e.g., "maintenance doses").

[0128] In one exemplary embodiment of the present invention, each secondary and/or tertiary
dose is administered 110 14 (e.g., 1, 1'%, 2, 2V, 3, 3'%, 4, 415, 5, 52, 6, 6'2, 7, 7V, 8, 8'%, 9,
9%, 10, 10, 11, 114, 12, 124, 13, 13'%, 14, 14'%, or more) weeks after the immediately
preceding dose. The phrase "the immediately preceding dose,"” as used herein, means, in a
sequence of multiple administrations, the dose of IL-33 antagonist which is administered to a
patient prior to the administration of the very next dose in the sequence with no intervening
doses.

[0129] The methods according to this aspect of the invention may comprise administering to a
patient any number of secondary and/or tertiary doses of an IL-33 antagonist. For example, in
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certain embodiments, only a single secondary dose is administered to the patient. In other
embodiments, two or more (e.g., 2, 3, 4, 5, 6, 7, 8, or more) secondary doses are administered
to the patient. Likewise, in certain embodiments, only a single tertiary dose is administered to
the patient. In other embodiments, two or more (e.g., 2, 3, 4, 5, 6, 7, 8, or more) tertiary doses
are administered to the patient.

[0130] In embodiments involving multiple secondary doses, each secondary dose may be
administered at the same frequency as the other secondary doses. For example, each
secondary dose may be administered to the patient 1 to 2 weeks after the immediately
preceding dose. Similarly, in embodiments involving multiple tertiary doses, each tertiary dose
may be administered at the same frequency as the other tertiary doses. For example, each
tertiary dose may be administered to the patient 2 1o 4 weeks after the immediately preceding
dose. Alternatively, the frequency at which the secondary and/or tertiary doses are
administered to a patient can vary over the course of the treatment regimen. The frequency of
administration may also be adjusted during the course of treatment by a physician depending on
the needs of the individual patient following clinical examination.

[0131] The present invention includes administration regimens comprising an up-titration
option (also referred to herein as "dose modification”). As used herein, an "up-titration option”
means that, after receiving a particular number of doses of an IL-33 inhibitor, if a patient has not
achieved a specified improvement in one or more defined therapeutic parameters (e.g., at least
a 20% improvement), or otherwise exhibits a clear lack of efficacy in the opinion of a physician
or health care provider, the dose of the IL-33 inhibitor is thereafter increased. For example, in
the case of a therapeutic regimen comprising administration of 150 mg doses of an anti-IL-33
antibody to a patient at a frequency of once every two weeks, if after 8, 10, 12, 14, 16 or more
weeks, the patient has not achieved at least a 20% improvement in one parameter, or if the
patient exhibits a clear lack of efficacy in the opinion of a physician or other health care provider,
then the dose of anti-IL-33 antibody is increased to e.g., 200 mg, 300 mg, or more, administered
once every two weeks thereafter (e.g., starting at week 10, 12, 14, 16, 18, or later).

Treatment Populations

[0132] The present invention includes methods, which comprise administering to a subject in
need thereof a therapeutic composition comprising an IL-33 antagonist. As used herein, the
expression "a subject in need thereof’ means a human or non-human animal that exhibits one
or more symptoms or indicia of an IL-33 mediated disease or disorder, such as those described
herein (e.g., inflammation, eosinophilia in the lungs, neutrophil infiltration into the lungs,
elevated levels of certain cytokines in the lungs, such as, but not limited to IL-5, etc.) and/or who
has been diagnosed with any of the IL-33 mediated disease or disorders described herein.
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EXAMPLES
[0133] The following examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how to make and use the methods and
compositions of the invention, and are not intended to limit the scope of what the inventors
regard as their invention. Efforts have been made to ensure accuracy with respect to numbers
used (e.g., amounts, temperature, etc.) but some experimental errors and deviations should be
accounted for. Unless indicated otherwise, parls are parts by weight, molecular weight is
average molecular weight, temperature is in degrees Centigrade, and pressure is at or near
atmospheric.

Example 1. Generation of Human Antibodies to human IL-33

[0134] Animmunogen comprising human IL-33 was administered directly, with an adjuvant to
stimulate the immune response, to a VELOCIMMUNE® mouse comprising DNA encoding
human Immunoglobulin heavy and kappa light chain variable regions. The antibody immune
response was monitored by an IL-33-specific immunoassay. When a desired immune response
was achieved splenocytes were harvested and fused with mouse myeloma cells to preserve
their viability and form hybridoma cell lines. The hybridoma cell lines were screened and
selected to identify cell lines that produce IL-33-specific antibodies. Using this technique
several anti-IL-33 chimeric antibodies (i.e., antibodies possessing human variable domains and
mouse constant domains) were obtained; exemplary antibodies generated in this manner were
designated as follows: HIM9559N, H1 M3566N, H1M9568N and H1M9565N. The human
variable domains from the chimeric antibodies were subsequently cloned onto human constant
domains to make fully human anti-IL-33 antibodies as described herein.

[0135] Anti-IL-33 antibodies were also isolated directly from antigen-positive B cells without
fusion to myeloma cells, as described in US 2007/0280945A1. Using this method, several fully
human anti-IL-33 antibodies (i.e., antibodies possessing human variable domains and human
constant domains) were obtained; exemplary antibodies generated in this manner were
designated as follows: H4H9629P, H4H9633P, H4H6940P, H4H9659P, H4H9660P, H4HSE662P,
H4H9663P, H4H9664P, H4H9665P, H4HI666P, H4H9667P, HAHS670P, H4H9671P,
H4H9672P, H4H9675P, and H4HS676P.

[0136] Certain biological properties of the exemplary anti-IL-33 antibodies generated in
accordance with the methods of this Example are described in detail in the Examples set forth
below.

Example 2. Heavy and Light Chain Variable Region Amino Acid Sequences

[0137] Table 1 sets forth the heavy and light chain variable region amino acid sequence pairs,
and CDR sequences, of selected anti-IL-33 antibodies and their corresponding antibody
identifiers.
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Table 1
SEQID NOs:
Antibody

Designation | HCVR | HCDR1 | HCDR2 | HCDR3 | LCVR | LCDR1 | LCDR2 | LCDR3
H1M9559N 2 4 6 8 10 12 14 16
H1M9566N 18 20 22 24 26 28 30 32
H1M9568N 34 36 38 40 42 44 46 48
H4H9629P 50 52 54 56 58 60 62 64
H4H9633P 66 68 70 72 74 76 78 80
H4H9640P 82 84 86 88 90 92 94 96
H4H9659P 98 100 102 104 106 108 110 112
H4H9660P 114 116 118 120 122 124 126 128
H4H9662P 130 132 134 136 138 140 142 144
H4H9663P 146 148 150 152 154 156 158 160
H4H9664P 162 164 166 168 170 172 174 176
H4H9665P 178 180 182 184 186 188 190 192
H4H9666P 194 196 198 200 202 204 206 208
H4H9667P 210 212 214 216 218 220 222 224
H4H9670P 226 228 230 232 234 236 238 240
H4H9671P 242 244 246 248 250 252 254 256
H4H9672P 258 260 262 264 266 268 270 272
H4H9675P 274 276 278 280 282 284 286 288
H4H9676P 290 292 294 296 298 300 302 304
H1M9565N 308 310 312 314 316 318 320 322

[0138] Antibodies are typically referred to herein according to the following nomenclature: Fc
prefix (e.g. "H1M," or "H4H"}, followed by a numerical identifier (e.g. "9559," "9566," or "9629"
as shown in Table 1), followed by a "P,” or "N" suffix. Thus, according to this nomenclature, an
antibody may be referred to herein as, e.g., "HIM3559N," "H1M9566N," "H4H9629P," efc. The
H1M and H4H prefixes on the antibody designations used herein indicate the particular Fc
region isotype of the antibody. For example, an "H1M" antibody has a mouse IgG1 Fc, whereas
an "H4H" antibody has a human IgG4 Fc. As will be appreciated by a person of ordinary skill in
the art, an antibody having a particular Fc isotype can be converted to an antibody with a
different Fc isotype (e.g., an antibody with a mouse IgG1 Fc can be converted to an antibody
with a human IgG4, etc.), but in any event, the variable domains (including the CDRs) — which
are indicated by the numerical identifiers shown in Table 1 — will remain the same, and the
binding properties are expected to be identical or substantially similar regardless of the nature of

the Fc domain.

Example 3. Construction of IL-33 Traps

[0139] Five different exemplary IL-33 antagonists (IL-33 traps) of the invention were
constructed using standard molecular biological techniques. The first IL-33 antagonist (hST2-
hFc, SEQ ID NO:323) consists of the soluble extracellular region of human ST2 (SEQ ID
NO:327) fused at its C-terminus to the N-terminus of a human IgG1 Fc region (SEQ ID
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NO:331). The second IL-33 antagonist (hST2-mFc, SEQ ID NO:324) consists of the soluble
extracellular region of human ST2 (SEQ ID NO:327) fused at its C-terminus to the N-terminus of
a mouse IgG2a Fc region (SEQ ID NO:332). The third IL-33 antagonist (hST2-hIL1RAcP-mFc,
SEQ ID NO: 325) consists of an in-line fusion having human ST2 (SEQ ID NO:327) at its N-
terminus, followed by the extracellular region of human IL-1RAcP (SEQ ID NO:329), followed by
a mouse lgG2a Fc (SEQ ID NO:332) at its C-terminus. The fourth IL-33 antagonist (mST2-
miL1RAcP-mFc, SEQ ID NO: 326) consists of an in-line fusion having mouse ST2 (SEQ ID
NO:328) at its N-terminus, followed by the extracellular region of mouse IL-1RAcP (SEQ ID
NO:330), followed by a mouse IgG2a Fc¢ (SEQ ID NO:332) at its C-terminus. The fifth IL-33
antagonist (hST2-hlL1RAcP-hFc, SEQ ID NO:335) consists of an in line fusion having human
ST2 of SEQ ID NO: 327 at its N-terminus, followed by the extracellular region of human IL-
1RAcP (SEQ ID NO: 329) followed by a human IgG1 Fc (SEQ ID NO: 331) at its C terminus.
Table 2a sets forth a summary description of the different IL-33 antagonists and their

component parts. Table 2b sets forth the amino acid sequences of the IL-33 antagonists and

their component parts.

Table 2a: Summary of IL-33 Antagonists (IL-33 traps)

Amino Acid
Sequence of
Full Antagonist
IL-33 Antagonist Molecule D1 Component | D2 Component | M Component
::trrgiglﬁj-lr:r human IgG1 Fc
hST2-hFc | SEQ ID NO:323 (SEQ ID Absent (SEQID
NO:327) NO:331)
human ST2 mouse IgG2a
) extracellular Fc
hST2-mFc | SEQ ID NO:324 (SEQ ID Absent (SEQ ID
NO:327) NO:332)
mouse IgG2a
human ST2
human IL-1RAcP Fe
NST2-hILTRACE- | sEqQ 1D NO:325 e"(‘gaE"g"l‘ga’ extracellular (SEQ ID
NO:327) (SEQ ID NO:329) NO:332)
mouse ST2 mouse IgG2a
mST2-miL1RAcP- ) extracellular | Mouse I-1RAcP Fc
SEQ ID NO:326 extracellular
NO:328) ) NO:332)
human ST2
hST2hILIRAP-| SEQIDNO: | extracelluar | MUMan IL-iRACP | human lgG1 Fe
hFc 335 (SEQ ID ular (SEQ ID
NO:327) (SEQ ID NO:329) NO:331)
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Table 2b: Amino Acid Sequences

Identifier

SEQ ID
NO:323
(hST2-hFc)

Sequence

KFSKQSWGLENEALIVRCPRQGKPSYTVDWYYSQTNKSIPTQERNRVFASGQL

LKFLPAAVADSGIYTCIVRSPTFNRTGYANVTIYKKQSDCNVPDYLMYSTVSGSE
KNSKIYCPTIDLYNWTAPLEWFKNCQALQGSRYRAHKSFLVIDNVMTEDAGDYT
CKFIHNENGANYSVTATRSFTVKDEQGFSLFPVIGAPAQNEIKEVEIGKNANLTC
SACFGKGTQFLAAVLWQLNGTKITDFGEPRIQQEEGQNQSFSNGLACLDMVLRI
ADVKEEDLLLQYDCLALNLHGLRRHTVRLSRKNPIDHHSDKTHTCPPCPAPELL
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQ
PREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQID
NO:324
(hST2-mFc)

KFSKQSWGLENEALIVRCPRQGKPSYTVDWYYSQTNKSIPTQERNRVFASGQL
LKFLPAAVADSGIYTCIVRSPTFNRTGYANVTIYKKQSDCNVPDYLMYSTVSGSE
KNSKIYCPTIDLYNWTAPLEWFKNCQALQGSRYRAHKSFLVIDNVMTEDAGDYT
CKFIHNENGANYSVTATRSFTVKDEQGFSLFPVIGAPAQNEIKEVEIGKNANLTC
SACFGKGTQFLAAVLWQLNGTKITDFGEPRIQQEEGQNQSFSNGLACLDMVLRI
ADVKEEDLLLQYDCLALNLHGLRRHTVRLSRKNPIDHHSEPRGPTIKPCPPCKCP
APNLLGGPSVFIFPPKIKDVLMISLSPIVTCVVVDVSEDDPDVQISWFVNNVEVHT
AQTQTHREDYNSTLRVVSALPIQHQDWMSGKEFKCKVNNKDLPAPIERTISKPK
GSVRAPQVYVLPPPEEEMTKKQVTLTCMVTDFMPEDIYVEWTNNGKTELNYKN
TEPVLDSDGSYFMYSKLRVEKKNWVERNSYSCSVVHEGLHNHHTTKSFSRTPG
K

SEQID
NO:325
(hST2-
hiL1RAcP-
mFc)

KFSKQSWGLENEALIVRCPRQGKPSYTVDWYYSQTNKSIPTQERNRVFASGQL
LKFLPAAVADSGIYTCIVRSPTFNRTGYANVTIYKKQSDCNVPDYLMYSTVSGSE
KNSKIYCPTIDLYNWTAPLEWFKNCQALQGSRYRAHKSFLVIDNVMTEDAGDYT
CKFIHNENGANYSVTATRSFTVKDEQGFSLFPVIGAPAQNEIKEVEIGKNANLTC
SACFGKGTQFLAAVLWQLNGTKITDFGEPRIQQEEGQNQSFSNGLACLDMVLRI
ADVKEEDLLLQYDCLALNLHGLRRHTVRLSRKNPIDHHSSERCDDWGLDTMRQI
QVFEDEPARIKCPLFEHFLKFNYSTAHSAGLTLIWYWTRQDRDLEEPINFRLPEN
RISKEKDVLWFRPTLLNDTGNYTCMLRNTTYCSKVAFPLEVVQKDSCFNSPMKL
PVHKLYIEYGIQRITCPNVDGYFPSSVKPTITWYMGCYKIQNFNNVIPEGMNLSFL
IALISNNGNYTCVVTYPENGRTFHLTRTLTVKVVGSPKNAVPPVIHSPNDHVVYE
KEPGEELLIPCTVYFSFLMDSRNEVWWTIDGKKPDDITIDVTINESISHSRTEDET
RTQILSIKKVTSEDLKRSYVCHARSAKGEVAKAAKVKQKVPAPRYTVESGEPRG
PTIKPCPPCKCPAPNLLGGPSVFIFPPKIKDVLMISLSPIVTCVVVDVSEDDPDVQI
SWFVNNVEVHTAQTQTHREDYNSTLRVVSALPIQHQDWMSGKEFKCKVNNKD
LPAPIERTISKPKGSVRAPQVYVLPPPEEEMTKKQVTLTCMVTDFMPEDIYVEWT
NNGKTELNYKNTEPVLDSDGSYFMYSKLRVEKKNWVERNSYSCSVVHEGLHN
HHTTKSFSRTPGK

SEQID
NO:326
(mST2-
mIL1RAcP-
mFc)

SKSSWGLENEALIVRCPQRGRSTYPVEWYYSDTNESIPTQKRNRIFVSRDRLKF
LPARVEDSGIYACVIRSPNLNKTGYLNVTIHKKPPSCNIPDYLMYSTVRGSDKNF
KITCPTIDLYNWTAPVQWFKNCKALQEPRFRAHRSYLFIDNVTHDDEGDYTCQF
THAENGTNYIVTATRSFTVEEKGFSMFPVITNPPYNHTMEVEIGKPASIACSACF
GKGSHFLADVLWQINKTVVGNFGEARIQEEEGRNESSSNDMDCLTSVLRITGVT
EKDLSLEYDCLALNLHGMIRHTIRLRRKQPIDHRSERCDDWGLDTMRQIQVFED
EPARIKCPLFEHFLKYNYSTAHSSGLTLIWYWTRQDRDLEEPINFRLPENRISKEK
DVLWFRPTLLNDTGNYTCMLRNTTYCSKVAFPLEVVQKDSCFNSAMRFPVHKM
YIEHGIHKITCPNVDGYFPSSVKPSVTWYKGCTEIVDFHNVLPEGMNLSFFIPLVS
NNGNYTCVVTYPENGRLFHLTRTVTVKVVGSPKDALPPQIYSPNDRVVYEKEPG
EELVIPCKVYFSFIMDSHNEVWWTIDGKKPDDVTVDITINESVSYSSTEDETRTQI
LSIKKVTPEDLRRNYVCHARNTKGEAEQAAKVKQKVIPPRYTVESGEPRGPTIKP
CPPCKCPAPNLLGGPSVFIFPPKIKDVLMISLSPIVTCVVVDVSEDDPDVQISWFV
NNVEVHTAQTQTHREDYNSTLRVVSALPIQHQDWMSGKEFKCKVNNKDLPAPI
ERTISKPKGSVRAPQVYVLPPPEEEMTKKQVTLTCMVTDFMPEDIYVEWTNNGK
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Identifier

Sequence

TELNYKNTEPVLDSDGS YFMYSKLRVEKKNWVERNSYSCSVVHEGLHNHHT TK
SFSRTPGK

SEQID
NO:327
(human ST2
extracellular
domain)

KFSKQSWGLENEALIVRCPRQGKPSYTVDWYYSQTNKSIPTQERNRVFASGQL
LKFLPAAVADSGIYTCIVRSPTFNRTGYANVTIYKKQSDCNVPDYLMYSTVSGSE
KNSKIYCPTIDLYNWTAPLEWFKNCQALQGSRYRAHKSFLVIDNVMTEDAGDYT
CKFIHNENGANYSVTATRSFTVKDEQGFSLFPVIGAPAQNEIKEVEIGKNANLTC
SACFGKGTQFLAAVLWQLNGTKITDFGEPRIQQEEGQNQSFSNGLACLDMVLRI
ADVKEEDLLLQYDCLALNLHGLRRHTVRLSRKNPIDHHS

SEQID
NO:328
(mouse ST2
extracellular
domain)

SKSSWGLENEALIVRCPQRGRSTYPVEWYYSDTNESIPTQKRNRIFVSRDRLKF
LPARVEDSGIYACVIRSPNLNKTGYLNVTIHKKPPSCNIPDYLMYSTVRGSDKNF

KITCPTIDLYNWTAPVQWFKNCKALQEPRFRAHRSYLFIDNVTHDDEGDYTCQF
THAENGTNYIVTATRSFTVEEKGFSMFPVITNPPYNHTMEVEIGKPASIACSACF

GKGSHFLADVLWQINKTVVGNFGEARIQEEEGRNESSSNDMDCLTSVLRITGVT
EKDLSLEYDCLALNLHGMIRHTIRLRRKQPIDHR

SEQID
NO:329
(human
IL1RACP
extracellular
domain)

SERCDDWGLDTMRQIQVFEDEPARIKCPLFEHFLKFNYSTAHSAGLTLIWYWTR
QDRDLEEPINFRLPENRISKEKDVLWFRPTLLNDTGNYTCMLRNTTYCSKVAFPL
EVVQKDSCFNSPMKLPVHKLYIEYGIQRITCPNVDGYFPSSVKPTITWYMGCYKI
QNFNNVIPEGMNLSFLIALISNNGNYTCVVTYPENGRTFHLTRTLTVKVVGSPKN
AVPPVIHSPNDHVVYEKEPGEELLIPCTVYFSFLMDSRNEVWWTIDGKKPDDITI
DVTINESISHSRTEDETRTQILSIKKVTSEDLKRSYVCHARSAKGEVAKAAKVKQK
VPAPRYTVE

SEQID
NO:330
{mouse
IL1RAcP
extracellular
domain)

SERCDDWGLDTMRQIQVFEDEPARIKCPLFEHFLKYNYSTAHSSGLTLIWYWTR
QDRDLEEPINFRLPENRISKEKDVLWFRPTLLNDTGNYTCMLRNTTYCSKVAFPL
EVVQKDSCFNSAMRFPVHKMYIEHGIHKITCPNVDGYFPSSVKPSVTWYKGCTE
IVDFHNVLPEGMNLSFFIPLVSNNGNYTCVVTYPENGRLFHLTRTVTVKVVGSPK
DALPPQIYSPNDRVVYEKEPGEELVIPCKVYFSFIMDSHNEVWWTIDGKKPDDV
TVDITINESVSYSSTEDETRTQILSIKKVTPEDLRRNYVCHARNTKGEAEQAAKVK
QKVIPPRYTVE ‘

SEQID
NO:331
{human IgG1
Fc)

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVK
FNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGK

SEQID
NO:332
(mouse IgG2a
Fe)

EPRGPTIKPCPPCKCPAPNLLGGPSVFIFPPKIKDVLMISLSPIVTCVVVDVSEDD
PDVQISWFVNNVEVHTAQTQTHREDYNSTLRVVSALPIQHQDWMSGKEFKCKV
NNKDLPAPIERTISKPKGSVRAPQVYVLPPPEEEMTKKQVTLTCMVTDFMPEDIY
VEWTNNGKTELNYKNTEPVLDSDGSYFMYSKLRVEKKNWVERNSYSCSVVHE
GLHNHHTTKSFSRTPGK

SEQID
NO:333

(M. fascicularis
IL-33-6His)

SITGISPITESLASLSTYNDQSITFALEDESYEIYVEDLKKDKKKDKVLLSYYESQH
PSSESGDGVDGKMLMVTLSPTKDFWLQANNKEHSVELHKCEKPLPDQAFFVLH
NRSFNCVSFECKTDPGVFIGVKDNHLALIKVDYSENLGSENILFKLSEILEHHHHH
H

SEQID
NO:335

(hST2-
hiL1RAcP-hFc)

KFSKQSWGLENEALIVRCPRQGKPSYTVDWYYSQTNKSIPTQERNRVFASGQL
LKFLPAAVADSGIYTCIVRSPTFNRTGYANVTIYKKQSDCNVPDYLMYSTVSGSE
KNSKIYCPTIDLYNWTAPLEWFKNCQALQGSRYRAHKSFLVIDNVMTEDAGDYT
CKFIHNENGANYSVTATRSFTVKDEQGFSLFPVIGAPAQNEIKEVEIGKNANLTC

SACFGKGTQFLAAVLWQLNGTKITDFGEPRIQQEEGQNQSFSNGLACLDMVLRI
ADVKEEDLLLQYDCLALNLHGLRRHTVRLSRKNPIDHHSSERCDDWGLDTMRQI
QVFEDEPARIKCPLFEHFLKFNYSTAHSAGLTLIWYWTRQDRDLEEPINFRLPEN
RISKEKDVLWFRPTLLNDTGNYTCMLRNTTYCSKVAFPLEVVQKDSCFNSPMKL
PVHKLYIEYGIQRITCPNVDGYFPSSVKPTITWYMGCYKIQNFNNVIPEGMNLSFL
IALISNNGNYTCVVTYPENGRTFHLTRTLTVKVVGSPKNAVPPVIHSPNDHVVYE

KEPGEELLIPCTVYFSFLMDSRNEVWWTIDGKKPDDITIDVTINESISHSRTEDET
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Identifier Sequence

RTQILSIKKVTSEDLKRSYVCHARSAKGEVAKAAKVKQKVPAPRYTVEDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT
ISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS
LSPGK

Example 4: Biomarkers for IL-33 Activity

[0140] Studies were done to determine which genes were elevated in mice that
overexpressed IL-33. The studies described below summarize the methods and animal models
used to determine which genes correlated with IL-33 expression in vivo and which genes were
modulated following treatment of the animals with an IL-33 antagonist.

Hydrodynamic DNA delivery

[0141] Mouse IL-33 was overexpressed in wild type (WT) mice by hydrodynamic DNA
delivery (HDD). For the HDD experiment, WT mice were injected with either 50 ug or 25ug of a
plasmid expressing full-length mouse IL-33 (See GenBank accession number NM_001164724;
miL-33) or with 50 pg or 25 ug of the same plasmid devoid of coding sequence (empty vector).
Mice were sacrificed 7 days after the HDD injection, and blood, dorsal root ganglia (DRG),
heart, kidney, liver, lung and spleen were collected. The top ten genes expressed in these
tissues are shown in table 4 below.

Microarray analysis of collected tissue

[0142] Cy3-CTP was incorporated into amplified cRNA from 500 ng of total RNA using
QuickAmp RNA Amplification Kit (Agilent). Cy3 labeled cRNA from each sample was then
hybridized to a custom Agilent array comprising of 43538 60mer oligos covering mouse
transcriptome. The hybridization and wash of the arrays were performed according to the
Agilent protocol and arrays were scanned on an Agilent Microarray scanner. The data was
extracted from scanned array images using Agilent Feature Extraction Software 9.5.

Serum collection

[0143] Whole blood was collected into Microtainer® tubes by cardiac puncture at the end of
the study. Blood was allowed to clot by leaving it undisturbed at room temperature for at least
30 minutes. Clotted blood and cells were pelleted by centrifuging at 18,000 x g for 10 minutes at
4°C in a refrigerated centrifuge. The resulting supernatant, designated serum, was transferred
into clean polypropylene plates and processed or stored appropriately.

Determination of IL-33 protein concentrations in the serum or cell lysate extracts
[0144] ELISA kits from R&D systems were used to determine IL-33 concentrations for human
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(DY3625) and mouse (DY3626) IL-33 according to the manufacturers instructions.

Determination of Mouse calcitonin (CT) concentrations in the serum or cell lysate
extracts

[0145] Mouse calcitonin was measured in the serum of mice using a mouse Calcitonin (CT)
ELISA kit from CusaBio (Through ARP) Cat# CSB-E05133m. The assay procedure was carried
out according to the manufacturers instructions provided with the kits.

Determination of Mouse IL-5 concentrations in cell lysate extracts

[0146] Cytokine concentrations in the lung protein extracts were measured using a V-Plex
custom Mouse multiplex immunoassay kit (MesoScale Discovery, # K152A41), according to the
manufacturer's instructions.

House dust mite induced chronic lung inflammation model

[0147] IL-33 Humin mice were intranasally administered either 50ug house dust mite extract
(HDM; Greer, #XPB70D3A2.5) diluted in 20pL of 1X phosphate buffered saline (PBS) or 20uL of
1X PBS for 3 days per week for 15 weeks. A second control group of IL33 HumiIn mice were
administered 50ug HDM extract diluted in 20pL of 1X PBS for 3 days per week for either 4 or 11
weeks, to assess the severity of the disease at the onset of antibody treatment. Two groups of
HDM challenged mice were injected subcutaneously with 25 mg/kg of either an anti-IL-33
antibody, H4H9675P, or an isotype control antibody starting after either 4 or 11 weeks of HDM
challenge and then twice per week until the end of the HDM challenge (8 or 4 weeks of antibody
treatment). On day 85 of the study, all mice were sacrificed and their lungs were harvested.
Experimental dosing and treatment protocol for groups of mice are shown in Table 3.

[0148] IL-33 Humin mice were intranasally administered either 50ug house dust mite extract
(HDM; Greer, #XPB70D3A2.5) diluted in 20uL of 1X phosphate buffered saline (PBS) or 20uL. of
1X PBS for 3 days per week for 15 weeks. A second control group of IL33 HumIn mice were
administered 50ug HDM extract diluted in 20uL of 1X PBS for 3 days per week for 11 weeks, to
assess the severity of the disease at the onset of antibody treatment. Two groups of HDM
challenged mice were injected subcutaneously with 25 mg/kg of either an anti-IL-33 antibody,
H4H9675P, or an isotype control antibody starting after 11 weeks of HDM challenge and then
twice per week until the end of the HDM challenge (8 weeks of antibody treatment). On day 85
of the study, all mice were sacrificed and their lungs were harvested. Experimental dosing and
treatment protocol for groups of mice are shown in Table 3.

Table 3: Experimental dosing and treatment protocol for groups of mice

Intranasal Length of intranasal Antibody

Group|  Mice challenge challenge
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IL-33 Humin
1 ) 1XPBS 15 weeks None
mice
IL-33 Humin | 50pg HDM in
2 . i~ 4 or 11 weeks None
mice 20uL 1X PBS
IL-33 Humin | 50ug HDM in
3 . 15 weeks None
mice 20uL 1X PBS
IL-33 Humin | 50ug HDM in Isotype control
4 . 15 weeks .
mice 20uL 1X PBS antibody
Anti-IL-33
IL-33 Humin | 50pg HDM in .
5 . 15 weeks antibody
mice 20uL 1X PBS
(H4H9675P)

Tissue harvest for Gene Expression Analysis

[0149] After exsanguination, lung was removed, placed into tubes containing 400uL of RNA
Later (Ambion, Cat# AM720) and stored at -20°C until processing. Tissues were homogenized
in TRIzol and chloroform was used for phase separation. The aqueous phase, containing total
RNA, was purified using MagMAX™-96 for Microarrays Total RNA Isolation Kit according to
manufacturer’s specifications. Genomic DNA was removed using MagMAX™Turbo™DNase
Buffer and TURBO DNase from the MagMAX kit listed above. mRNA (up to 2.5ug) was reverse-
transcribed into cDNA using SuperScript® VILO™ Master Mix. cDNA was diluted to 2ng/uL and
10ng cDNA was amplified with the TagMan® Gene Expression Master Mix and the relevant
probes (mouse B2m, mouse Calca, human IL33) using the ABI 7900HT Sequence Detection
System (Applied Biosystems). The B2m probe was used to amplify the beta-2 microblobulin
(B2m) gene as an internal control in order to normalize cDNA input differences. Data analysis
was performed using Microsoft Excel and GraphPad Prism™ software. Expression of each
gene was normalized to B2m expression within the same sample.

Lung harvest for cytokine analysis

[0150] After exsanguination, the cranial and middle lobes of the right lung from each mouse
were removed and placed into tubes containing a solution of tissue protein extraction reagent
(1X T-PER reagent; Pierce, #78510) supplemented with 1X Halt Protease inhibitor cocktail
(Pierce, #78430). All further steps were performed on ice. The volume of T-PER Reagent
(containing the protease inhibitor cocktail) was adjusted for each sample to match a 1:8 (w/v)
tissue to T-PER ratio. Lung samples were homogenized in the tubes, using the Tissue Lyser Il
(Qiagen, Cat#85300). The resulting lysates were centrifuged to peliet debris. The supernatants
containing the soluble protein extracts were transferred to fresh tubes and stored at 4°C until
further analysis.

[0151] Total protein content in the lung protein extracts was measured using a Bradford
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assay. For the assay, 10uL of diluted extract samples were plated into 96 well plates in
duplicates and mixed with 200uL of 1X Dye Reagent (Biorad, #500-0006). Serial dilutions of
bovine serum albumin (BSA; Sigma, #A7979), starting at 700ug/mL in 1X T-Per reagent were
used as a standard to determine the protein concentration of the extracts. After a 5-minute
incubation at room temperature, absorbance at 595nm was measured on a Molecular Devices
SpectraMax M5 plate reader. Data analysis to determine total lung extract protein content based
on the BSA standard was performed using GraphPad Prism™ software.

[0152]
was normalized to the total protein content of the extracts measured by the Bradford assay, and

Each cytokine concentration in lung total protein extracts from all mice in each group

expressed for each group as average pg of cytokine per mg of total lung proteins (pg/mg lung
protein, + SD).

Table 4: Top IL-33 Perturbed Genes

Drgil.33 | Heart | Kidney | Liver Lung | Spleen | Gene Description
iL33 L33 IL33 IL33 IL33 Symbol

10.2 4159 | 33.5 72.7 5.0 86.3 Calca Calcitonin/calcitonin-
gene related peptide
(CGRP)

36.2 1148 | 51.7 572.8 | 249 13.8 Retnla Resistin like alpha

6.5 194.0 | 195 152.2 |45 19.4 Ccl8 Chemokine (C-C
motif) ligand 8

6.5 17.8 251.0 14.9 8.0 45.9 Saa3 Serum amyloid A 3

38.3 28.2 8.3 66.6 53.2 29.3 BC117090 | Gm1975

4.9 328 61.2 40.4 15.3 3.6 Kirg1 Killer cell lectin-like
receptor

15.4 11.7 6.8 86.7 271 13.8 Csta Stefin A1

5.7 46.1 18.2 38.4 1.8 4.5 Ms4a8a Membrane-spanning
4-domain

1.7 19.0 23.3 81.6 9.4 6.6 Ccl11 Chemokine (C-C
motif) ligand 11 _

3.7 17.9 49.0 18.0 25.8 10.5 Serpina3f | Serine (or cysteine)
peptides

Lung harvest for pulmonary cell infiltrate analysis

[0153] After exsanguination, the caudal lobe of the right lung from each mouse was removed,
placed into a tube containing a solution of 20ug/mL DNase and 0.7U/mL Liberase TH diluted in
Hank’s Balanced Salt Solution (HBSS) and chopped into pieces that were approximately 2 to
3mm in size. The tubes with the chopped lungs were then incubated in a 37°C water bath for 20
minutes. The reaction was stopped by adding ethylenediaminetetraacetic acid (EDTA) at a final
concentration of 10mM. The samples were then transferred to gentleMACS C Tubes. The
volume in the C Tubes was brought up to 3mL with MACS buffer and the samples were
subsequently dissociated to form single cell suspensions using a gentleMACS dissociator®
(Miltenyi Biotec). The tubes were then centrifuged and the resulting pellet was resuspended in
4mL of 1X Red Blood Cell Lysing Buffer to lyse red blood cells. After incubation for 3 minutes at
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room temperature, 10mL of 1X DPBS was added to deactivate the red blood cell lysing buffer.
The cell suspensions were then centrifuged, and the resuiting cell pellets were resuspended in
1mL of 1X DPBS. The resuspended samples were centrifuge-filtered (1 minute at 400 x g)
through a 100um filter plate and approximately 1.5x10€ cells per well were plated in a 96-well U-
bottom plate. Cells were then centrifuged and the cell pellets resuspended in 100uL of Near-IR
LIVE/DEAD® Fixable Dead Cell Stain (Invitrogen Cat#: L34976, Lot#: 1647137) diluted at 1:500
in 1X DPBS to determine cell viability. Cells were incubated with the viability dye for 20 minutes
at room temperature while protected from light. After one wash in 1X DPBS, cells were
incubated in S0uL of MACS buffer containing 10ug/mL of purified rat anti-mouse CD16/CD32 Fc
Block, for 10 minutes at 4°C The cells were then incubated in the appropriate 2x antibody
mixture diluted in Brilliant Stain Buffer (described in Table 5) for 30 minutes at 4°C while
protected from light. After antibody incubation, the cells were washed twice in MACS buffer,
resuspended in BD CytoFix that had been diluted 1:4 in 1X DPBS and then incubated for 15
minutes at 4°C while protected from light. The cells were subsequently washed and
resuspended in MACS buffer. Cell suspensions were then filtered into a new U-Bottom plate
through an AcroPrep Advance 96 Filter Plate 30-40um. Sample data were acquired on a LSR
Fortessa X-20 cell analyzer using the HTS attachment (BD Biosciences). Data analysis was
performed using FlowJo X Software (Tree Star, OR) and statistical analysis was performed
using GraphPad Prism™ (GraphPad Software, CA). Eosinophils were defined as live (cell
viability dye negative), singlets, CD45*, F4/80+, Ly6G-, CD11c"'", SiglecF". Neutrophils were
defined as live, singlets, CD45*, F4/80-, Ly6G+. Data for eosinophils, and neutrophils were
expressed as frequency of live cells.

Table 5: Antibodies Used for Flow Cytometry Analysis

Antibody | Fluorochrome | Manufacturer Catalog #, Lot # Final dilution
CDas | AlXaTOT | piolegend | 103128, B191240 1/200
Siglec-F BV 421 BD 562681, 4234913 1/200
F4/80 PE BD 56410, 5054900 1/500
Ly6G BUV395 BD 563978, 4178621 1/200
CD11¢ APC BD 550261, 5016523 1/200

Statistical Analysis

[0154] Statistical analyses were performed using GraphPad Prism™ version 6.0 (GraphPad
Software, CA).

[0155]) Normality of the data was evaluated using the Kolmogorov-Smirnov test. If data
passed the normality test, and standard deviations of the different groups were not statistically
different from each other as assessed by the Brown-Forsythe test, results were interpreted by
one-way analysis of variance (ANOVA) followed by the Tukey post hoc test for multiple
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comparisons. If data failed to pass the normality test, or standard deviations were significantly
different, results were interpreted using the Kruskal-Wallis test followed by the Dunn'’s post hoc
test for multiple comparisons. Differences were considered to be statistically significant when P
value < 0.05.

[0156] Correlation coefficient and significance were computed using two-tailed Spearman
non-parametric correlation. Correlations were considered to be statistically significant when P
value < 0.05.

Summary of Results:

[0157] The results demonstrated that the top ten genes that were perturbed in animals that
overexpressed IL-33 were calcitonin (Calca), resistin-like alpha (RETNA), chemokine (C-C
motif) ligand 8 (Ccl8), serum amyloid A 3 (Saa3), Gm1975 (BC117090), killer cell lectin-like
receptor (Kirg1), stefin A1 (Csta), membrane-spanning 4-domain (Ms4a8a), chemokine (C-C
motif) ligand 11 (Ccl11), and serine (or cysteine) peptides (Serpina3f) (See Table 4). Moreover,
the data also showed that both serum IL-33 and serum calcitonin were significantly elevated in
this mouse model (See Figure 1A for serum IL-33 levels and Figure 1B for serum calcitonin
levels). The increase in serum IL-33 correlated with the increase in serum levels of calcitonin.
[0158) In addition, the chronic house dust mite (HDM) challenge model, which was used as a
model of severe, progressive lung inflammation following exposure to an allergen, showed that
calcitonin gene expression is upregulated in the lungs of mice upon chronic HDM challenge, but
the expression of calcitonin is reduced significantly in the lungs of mice that have been treated
with an IL-33 antagonist (H4H3675P anti-IL-33 antibody). Treatment with an isotype matched
negative control antibody had no effect on the level of calcitonin gene expression (Figure 2).
[0159] In addition, serum calcitonin was also elevated in this HDM mouse model and the level
of serum calcitonin correlated with the level of calcitonin seen in the lungs of these mice (See
Figure 3). Moreover, the level of serum calcitonin correlated with the elevated levels of IL-33
observed in this HDM mouse model (See Figure 4), suggesting that calcitonin could be used as
a potential biomarker for IL-33 in an IL-33 mediated disease process (e.g. an allergic response).
[0160] In terms of IL-33 mediated disease parameters, the frequency of lung neutrophils, lung
eosinophils and IL5 levels were studied in this HDM model. By 15 weeks after challenge with
house dust mite allergen, all three parameters were found to be elevated (See figures 5A
(neutrophils), 5B (eosinophils) and 5C (IL-5)). However, mice that received the IL-33 antibody
H4H9675P showed significantly fewer neutrophils, eosinophils and IL-5 in their lungs compared
to the mice challenged with allergen and left untreated, or administered a negative isotype
control antibody (See Figures 5A, 5B and 5C).

[0161] Furthermore, there was a significant correlation between serum calcitonin levels and
the three disease parameters studied. Figure 6A shows the correlation between serum
calcitonin and lung neutrophils. Figure 6B shows the correlation between serum calcitonin and
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lung eosinophils and Figure 6C shows the correlation between serum calcitonin and lung IL-5
levels.

[0162] In addition, there was a significant correlation between lung IL-33 levels and the
frequency of lung neutrophils (Figure 7A), lung eosinophils (Figure 7B) and lung IL-5 levels
(Figure 7C).

[0163] In summary, the data obtained from the house dust mite model indicate that there is a
significant correlation between the level of IL-33, the frequency of at least three disease
parameters associated with this model of chronic allergy and the expression of calcitonin. As
such, this information suggests that calcitonin may be one biomarker of disease severity and/or
progression in a mammal and furthermore, the data suggest that calcitonin may be used to
assess the effectiveness of therapy with an IL-33 antagonist as described herein.

[0164] The presentinvention is not to be limited in scope by the specific embodiments
described herein. Indeed, various modifications of the invention in addition to those described
herein will become apparent to those skilled in the art from the foregoing description and the
accompanying figures. Such modifications are intended to fall within the scope of the appended
claims.
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What is claimed is:

1. Use of a pharmaceutical composition comprising a therapeutically effective amount
of an interleukin-33 antagonist for treating an interleukin-33 (IL-33) mediated disease or disorder
in a subject who exhibits an elevated level of at least one biomarker associated with an IL-33
mediated disease or disorder.

2. The use of claim 1, wherein the biomarker is a polypeptide encoded by the CALCA
gene and is selected from the group consisting of calcitonin, procalcitonin and calcitonin gene-
related peptide (CGRP).

3. The use of claim 2, wherein the biomarker is calcitonin.

4, The use of claim 1, wherein the IL-33 antagonist comprises an anti-IL-33 antibody,
or an anti-IL-33 receptor based antagonist (an IL-33 trap).

5. The use of claim 4, wherein the anti-IL-33 antibody is an isolated human
monoclonal antibody or antigen-binding fragment thereof that specifically binds human
interleukin-33 (IL-33), wherein the antibody or antigen-binding fragment comprises: (a) the
complementarity determining regions (CDRs) of a heavy chain variable region (HCVR) having
an amino acid sequence selected from the group consisting of SEQ ID NOs: 2, 18, 34, 50, 66,
82, 98, 114, 130, 146, 162, 178, 194, 210, 226, 242, 258, 274, 290, and 308; and (b) the CDRs
of a light chain variable region (LCVR) having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 10, 26, 42, 58, 74, 90, 106, 122, 138, 154, 170, 186, 202, 218, 234,
250, 266, 282, 298, and 316.

6. The use of either claim 4 or 5, wherein the anti-IL-33 antibody or antigen-binding
fragment thereof comprises the heavy and light chain CDRs of a HCVR/ALCVR amino acid
sequence pair selected from the group consisting of: SEQ ID NOs: 2/10, 18/26, 34/42, 50/58,
66/74, 82/90, 98/106, 114/122, 130/138, 146/154, 162/170, 178/186, 194/202, 210/218,
226/234, 242/250, 258/266, 274/282, 290/298, and 308/316.

7. The use of any of claims 4-6, wherein the antibody or antigen-binding fragment
comprises HCDR1-HCDR2-HCDR3-LCDR1-LCDR2-LCDR3 domains, respectively, selected
from the group consisting of: SEQ ID NOs: 4-6-8-12-14-16; 20-22-24-28-30-32; 36-38-40-44-46-
48, 52-54-56-60-62-64, 68-70-72-76-78-80; 84-86-88-92-94-96; 100-102-104-108-110-112;
116-118-120-124-126-128; 132-134-136-140-142-144; 148-150-152-156-158-160; 164-166-
168-172-174-176; 180-182-184-188-190-192; 196-198-200-204-206-208; 212-214-216-220-
222-224; 228-230-232-236-238-240; 244-246-248-252-254-256; 260-262-264-268-270-272;
276-278-280-284-286-288; 292-294-296-300-302-304; and 310-312-314-318-320-322.
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8. The use of any of claims 4-7, wherein the antibody or antigen-binding fragment
comprises: (a) a heavy chain variable region (HCVR) having an amino acid sequence selected
from the group consisting of SEQ ID NOs: 2, 18, 34, 50, €6, 82, 98, 114, 130, 146, 162, 178,
194, 210, 226, 242, 258, 274, 290, and 308; and (b) a light chain variable region (LCVR) having
an amino acid sequence selected from the group consisting of SEQ ID NOs: 10, 26, 42, 58, 74,
90, 106, 122, 138, 154, 170, 186, 202, 218, 234, 250, 266, 282, 298, and 316.

9. The use of claim 4, wherein the IL-33 receptor based antagonist comprises a first
IL-33 binding domain (D1) attached to a multimerizing domain (M), wherein D1 comprises an IL-
33-binding portion of an ST2 protein.

10. The use of claim 9, wherein the IL-33 receptor based antagonist further comprises
one or more additional I1L-33 binding domains selected from the group consisting of D2, D3 and
D4.

11. The use of claim 4, wherein the IL-33 receptor based antagonist comprises an IL-
33-binding portion of an ST2 protein, an extracellular domain of an IL-1RAcP protein, or other
IL-33 binding domain.

12. The use of claim 4, wherein the IL-33 receptor based antagonist is selected from
the group consisting of SEQ ID NOs: 323, 324, 325, 326 and 335.

13. The use of any of claims 1-12, wherein the pharmaceutical composition is for use
in combination with an effective amount of a second therapeutic agent for reducing at least one
symptom of an IL-33 mediated disease or disorder.

14, The use of claim 13, wherein the second therapeutic agent is selected from the
group consisting of a non-steroidal anti-inflammatory (NSAID), a corlicosteroid, a bronchial
dilator, an antihistamine, epinephrine, a decongestant, a thymic stromal lymphopoietin (TSLP)
antagonist, an IL-13 antagonist, an IL-4 antagonist, an IL-4/IL-13 dual antagonist, an IL-5
antagonist, an IL-6 antagonist, an IL-12/23 antagonist, an IL-22 antagonist, an IL-25 antagonist,
an IL-17 antagonist, an IL-31 antagonist, an oral PDE4 inhibitor and another IL-33 antagonist or
a different antibody or receptor based antagonist to IL-33.

15. The use of claim 1, wherein the biomarker associated with an IL-33 mediated
disease or disorder in a subject is selected from the group consisting of calcitonin, procalcitonin,
calcitonin gene-related peptide (CGRP), resistin-like alpha (RETNA), chemokine (C-C motif)
ligand 8 (Ccl8), serum amyloid A 3 (Saa3), Gm1975 (BC117080), killer cell lectin-like receptor
(Kirg1), stefin A1 (Csta), membrane-spanning 4-domain (Ms4a8a), chemokine (C-C motif)
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ligand 11 (Ccl11), and serine (or cysteine) peptides (Serpina3f).

16. The use of claim 1, wherein the biomarker is calcitonin, and wherein the calcitonin
level is increased in the serum of the subject having an IL-33 mediated disease or disorder, and
wherein the increase in serum calcitonin correlates with an increased level of calcitonin and IL-
33 in the lungs of the subject.

17. The use of claim 16, wherein treating the IL-33 mediated disease or disorder
comprises reducing the level of calcitonin in the serum of the subject to a normal level.

18. The use of claim 1, wherein the elevated level of the at least one biomarker
corresponds to a mean serum calcitonin level of greater than about 5 pg/mL for females and
greater than about 10 pg/mL for males.

19. The use of claim 1, wherein the IL-33 mediated disease or disorder is an
inflammatory disease or disorder selected from the group consisting of asthma, aliergy, allergic
rhinitis, allergic airway inflammation, atopic dermatitis (AD), chronic obstructive pulmonary
disease (COPD), inflammatory bowel disease (IBD), multiple sclerosis, arthritis, psoriasis,
eosinophilic esophagitis, eosinophilic pneumonia, eosinophilic psoriasis, hypereosinophilic
syndrome, graft-versus-host disease, uveitis, cardiovascular disease, pain, multiple sclerosis,
lupus, vasculitis, chronic idiopathic urticaria and Eosinophilic Granulomatosis with Polyangiitis
(Churg-Strauss Syndrome).

20. A method for identifying a subject suffering from an IL-33 mediated disease or
disorder who is likely to respond favorably to therapy with an IL-33 antagonist, the method
comprising obtaining a sample from the subject and measuring the level of calcitonin,
procalcitonin, or calcitonin gene-related peptide (CGRP) in the sample; wherein an elevated
level of calcitonin, procalcitonin, or CGRP as compared to the lower level of calcitonin,
procalcitonin, or CGRP in subjects not suffering from an IL-33 mediated disease or disorder,
identifies the patient as a patient who is likely to respond favorably to therapy with an [L-33
antagonist.

21. The method of claim 20, wherein the IL-33 mediated disease or disorder is an
inflammatory disease or disorder selected from the group consisting of asthma, allergy, allergic
rhinitis, allergic airway inflammation, atopic dermatitis (AD), chronic obstructive pulmonary
disease (COPD), inflammatory bowel disease (IBD), multiple sclerosis, arthritis, psoriasis,
eosinophilic esophagitis, eosinophilic pneumonia, eosinophilic psoriasis, hypereosinophilic
syndrome, graft-versus-host disease, uveitis, cardiovascular disease, pain, multiple sclerosis,
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lupus, vasculitis, chronic idiopathic urticaria and Eosinophilic Granulomatosis with Polyangiitis
(Churg-Strauss Syndrome).

22. The method of claim 20, wherein the IL-33 antagonist is an anti-IL-33 antibody, or
an anti-IL-33 receptor based antagonist (an IL-33 trap).

23. The method of claim 22, wherein the anti-IL-33 antibody is an isolated human
monoclonal antibody or antigen-binding fragment thereof that specifically binds human
intereukin-33 (IL-33), wherein the antibody or antigen-binding fragment comprises: (a) the
complementarity determining regions (CDRs) of a heavy chain variable region (HCVR) having
an amino acid sequence selected from the group consisting of SEQ ID NOs: 2, 18, 34, 50, €6,
82,98, 114, 130, 146, 162, 178, 194, 210, 226, 242, 258, 274, 290, and 308; and (b) the CDRs
of a light chain variable region (LCVR) having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 10, 26, 42, 58, 74, 90, 106, 122, 138, 154, 170, 186, 202, 218, 234,
250, 266, 282, 298, and 316.

24. The method of either claim 22 or 23, wherein the anti-IL-33 antibody or antigen-
binding fragment thereof comprises the heavy and light chain CDRs of a HCVR/LCVR amino
acid sequence pair selected from the group consisting of: SEQ ID NOs: 2/10, 18/26, 34/42,
50/58, 66/74, 82/90, 98/106, 114/122, 130/138, 146/154, 162/170, 178/186, 194/202, 210/218,
226/234, 242/250, 258/266, 274/282, 290/298, and 308/316.

25. The method of any of claims 22-24, wherein the antibody or antigen-binding
fragment comprises HCDR1-HCDR2-HCDR3-LCDR1-LLCDR2-LCDRS3 domains, respectively,
selected from the group consisting of: SEQ ID NOs: 4-6-8-12-14-16; 20-22-24-28-30-32; 36-38-
40-44-46-48; 52-54-56-60-62-64; 68-70-72-76-78-80; 84-86-88-92-94-96; 100-102-104-108-
110-112; 116-118-120-124-126-128; 132-134-136-140-142-144; 148-150-152-156-158-160;
164-166-168-172-174-176; 180-182-184-188-190-192; 196-198-200-204-206-208; 212-214-
216-220-222-224; 228-230-232-236-238-240; 244-246-248-252-254-256; 260-262-264-268-
270-272; 276-278-280-284-286-288; 292-294-296-300-302-304; and 310-312-314-318-320-
322.

26. The method of any of claims 22-25, wherein the antibody or antigen-binding
fragment comprises: (a) a heavy chain variable region (HCVR) having an amino acid sequence
selected from the group consisting of SEQ ID NOs: 2, 18, 34, 50, 66, 82, 98, 114, 130, 146,
162, 178, 194, 210, 226, 242, 258, 274, 290, and 308; and (b) a light chain variable region
(LCVR) having an amino acid sequence selected from the group consisting of SEQ ID NOs: 10,
26, 42, 58, 74, 90, 106, 122, 138, 154, 170, 186, 202, 218, 234, 250, 266, 282, 298, and 316.

27. The method of claim 22, wherein the IL-33 receptor based antagonist comprises a
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first IL-33 binding domain (D1) attached to a multimerizing domain (M), wherein D1 comprises
an IL-33-binding portion of an ST2 protein.

28. The method of claim 27, wherein the IL-33 receptor based antagonist further
comprises one or more additional IL-33 binding domains selected from the group consisting of
D2, D3 and D4.

29. The method of claim 22, wherein the IL-33 receptor based antagonist comprises an
IL-33-binding portion of an ST2 protein, an extracellular domain of an IL-1RAcP protein, or other
IL-33 binding domain.

30. The method of claim 22, wherein the I1L-33 receptor based antagonist is selected
from the group consisting of SEQ ID NOs: 323, 324, 325, 326 and 335.

31. A method of determining whether a subject is likely to have, or likely to develop an
IL-33 mediated disease or disorder, the method comprising obtaining a sample from the subject
and measuring in the sample the level of calcitonin, procalcitonin, or CGRP; wherein an
elevated level of calcitonin, procalcitonin, or CGRP, as compared to the lower level of calcitonin,
procalcitonin, or CGRP in subjects not likely to have, or not likely to develop an IL-33 mediated
disease or disorder, identifies the patient as a patient who is likely to have, or develop an IL-33
mediated disease or disorder.

32. The method of claim 31, wherein the IL-33 mediated disease or disorder is an
inflammatory disease or disorder selected from the group consisting of asthma, allergy, allergic
rhinitis, allergic airway inflammation, atopic dermatitis (AD), chronic obstructive pulmonary
disease (COPD), inflammatory bowe! disease (IBD), multiple sclerosis, arthritis, psoriasis,
eosinophilic esophagitis, eosinophilic pneumonia, eosinophilic psoriasis, hypereosinophilic
syndrome, graft-versus-host disease, uveitis, cardiovascular disease, pain, multiple sclerosis,
lupus, vasculitis, chronic idiopathic urticaria and Eosinophilic Granulomatosis with Polyangiitis
(Churg-Strauss Syndrome).

33. The method of claim 31, wherein the sample from the subject is a solid tissue
sample, a cell sample, or a blood sample.

34, The method of claim 33, wherein the solid tissue sample is selected from the
group consisting of hean, kidney, liver, lung and spleen.

35. The method of claim 33, wherein the cell sample is a dorsal root ganglion cell
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sample, sputum cell sample, bronchoalveolar lavage cell sample, nasal polyps cell sample,
fecal cell sample, lung, colon heart, kidney, skin biopsy, or spleen biopsy cell sample.

36. The method of claim 33, wherein the blood sample is whole blood, plasma, or
serum.

37. Use of a pharmaceutical composition comprising a therapeutically effective amount
of an IL-33 antagonist for treating an IL-33 mediated disease or disorder in a subject that has
been diagnosed with an IL.-33 mediated disease or disorder and has been selected for
treatment with the IL-33 antagonist on the basis of exhibiting enhanced expression of at least
one biomarker pre-treatment, wherein the enhanced expression of the biomarker is determined
based on a comparison to a reference level of expression of the respective biomarker.

38. The use of claim 37, wherein the IL-33 mediated disease or disorder is an
inflammatory disease or disorder selected from the group consisting of asthma, allergy, allergic
rhinitis, allergic airway inflammation, atopic dermatitis (AD), chronic obstructive pulmonary
disease (COPD), inflammatory bowel disease (IBD), multiple sclerosis, arthritis, psoriasis,
eosinophilic esophagitis, eosinophilic pneumonia, eosinophilic psoriasis, hypereosinophilic
syndrome, graft-versus-host disease, uveitis, cardiovascular disease, pain, multiple sclerosis,
lupus, vasculitis, chronic idiopathic urticaria and Eosinophilic Granulomatosis with Polyangiitis
(Churg-Strauss Syndrome).

39. The use of claim 37, wherein the biomarker associated with an IL-33 mediated
disease or disorder in a subject is selected from the group consisting of calcitonin, procalcitonin,
CGRP, resistin-like alpha (RETNA), chemokine (C-C motif) ligand 8 (Ccl8), serum amyloid A 3
(Saa3), Gm1975 (BC117090), killer cell lectin-like receptor (Kirg1), stefin A1 (Csta), membrane-
spanning 4-domain (Ms4a8a), chemokine (C-C motif) ligand 11 (Ccl11), and serine (or cysteine)
peptides (Serpina3f).

40. The use of claim 37, wherein the IL-33 antagonist comprises an anti-IL-33
antibody, or an anti-IL-33 receptor based antagonist (an IL-33 trap).

41. The use of claim 40, wherein the anti-IL-33 antibody is an isolated human
monoclonal antibody or antigen-binding fragment thereof that specifically binds human
interleukin-33 (IL-33), wherein the antibody or antigen-binding fragment comprises: (a) the
complementarity determining regions (CDRs) of a heavy chain variable region (HCVR) having
an amino acid sequence selected from the group consisting of SEQ ID NOs: 2, 18, 34, 50, 66,
82, 98, 114, 130, 146, 162, 178, 194, 210, 226, 242, 258, 274, 290, and 308; and (b) the CDRs
of a light chain variable region (LCVR) having an amino acid sequence selected from the group
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consisting of SEQ ID NOs: 10, 26, 42, 58, 74, 90, 106, 122, 138, 154, 170, 186, 202, 218, 234,
250, 266, 282, 298, and 316.

42. The use of either claim 40 or 41, wherein the anti-IL-33 antibody or antigen-binding
fragment thereof comprises the heavy and light chain CDRs of a HCVR/LCVR amino acid
sequence pair selected from the group consisting of: SEQ ID NOs: 2/10, 18/26, 34/42, 50/58,
66/74, 82/90, 98/106, 114/122, 130/138, 146/154, 162/170, 178/186, 194/202, 210/218,
226/234, 242/250, 258/266, 274/282, 290/298, and 308/316.

43. The use of any of claims 40-42, wherein the antibody or antigen-binding fragment
comprises HCDR1-HCDR2-HCDR3-LCDR1-LCDR2-LCDR3 domains, respectively, selected
from the group consisting of: SEQ ID NOs: 4-6-8-12-14-16; 20-22-24-28-30-32; 36-38-40-44-46-
48; 52-54-56-60-62-64; 68-70-72-76-78-80; 84-86-88-92-94-96; 100-102-104-108-110-112;
116-118-120-124-126-128; 132-134-136-140-142-144; 148-150-152-156-158-160; 164-166-
168-172-174-176; 180-182-184-188-190-192; 196-198-200-204-206-208; 212-214-216-220-
222-224; 228-230-232-236-238-240; 244-246-248-252-254-256; 260-262-264-268-270-272;
276-278-280-284-286-288; 292-294-296-300-302-304; and 310-312-314-318-320-322.

44. The use of any of claims 40-43, wherein the antibody or antigen-binding fragment
comprises: (a) a heavy chain variable region (HCVR) having an amino acid sequence selected
from the group consisting of SEQ ID NOs: 2, 18, 34, 50, 66, 82, 98, 114, 130, 146, 162, 178,
194, 210, 226, 242, 258, 274, 290, and 308; and (b) a light chain variable region (LCVR) having
an amino acid sequence selected from the group consisting of SEQ ID NOs: 10, 26, 42, 58, 74,
90, 106, 122, 138, 154, 170, 186, 202, 218, 234, 250, 266, 282, 298, and 316.

2
45. The use of claim 40, wherein the IL-33 receptor based antagonist comprises a first
{L-33 binding domain (D1) attached to a multimerizing domain (M), wherein D1 comprises an IL-
33-binding portion of an ST2 protein.

46. The use of claim 45, wherein the IL-33 receptor based antagonist further
comprises one or more additional IL-33 binding domains selected from the group consisting of
D2, D3 and D4.

47. The use of claim 40, wherein the IL-33 receptor based antagonist comprises an IL-
33-binding portion of an ST2 protein, an extracellular domain of an IL-1RAcP protein, or other

IL-33 binding domain.

48. The use of claim 40, wherein the IL-33 receptor based antagonist is selected from
the group consisting of SEQ ID NOs: 323, 324, 325, 326 and 335.
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49. The use of claim 40, wherein the pharmaceutical composition is for use in
combination with a second therapeutic agent for reducing at least one symptom of an IL-33
mediated disease or disorder.

50. The use of claim 49, wherein the second therapeutic agent is selected from the
group consisting of a non-steroidal anti-inflammatory (NSAID), a steroid, a corticosteroid
(inhaled or topical), an immunosuppressant (e.g. cyclophosphamide), an anticholinergic agent
(e.g. tiotropium), a muscarinic agent (e.g. glycopyrronium), a phosphodiesterase inhibitor (e.g.
theophylline, roflumilast, cilomilast), a beta blocker, cyclosporine, tacrolimus, pimecrolimus,
azathioprine, methotrexate, cromolyn sodium, a proteinase inhibitor, a bronchial dilator, a beta-
2-agonist, an antihistamine, epinephrine, a decongestant, a leukotriene inhibitor, a mast cell
inhibitor, a thymic stromal lymphopoietin (TSLP) antagonist, a TNF antagonist, an IgE
antagonist, an IL-1 antagonist, an IL-4 or IL-4R antagonist, an IL-13 or IL-13R antagonist, an IL-
4/IL-13 dual antagonist, an IL-5 antagonist, an IL-6 or IL-6R antagonist, an antagonist of IL-8, an
IL-8 antagonist, an IL-12/23 antagonist, an IL-22 antagonist, an IL-17 antagonist, an IL-31
antagonist, an IL-33 antagonist, an oral PDE4 inhibitor, and a different antibody to IL-25.

51. A serum biomarker for measuring the presence of an IL-33 mediated disease or
disorder in a subject, wherein a level of the serum biomarker correlates with enhanced IL-33
levels in vivo, and wherein the serum biomarker is a polypeptide encoded by the CALCA gene
and is selected from the group consisting of calcitonin, procalcitonin, and CGRP.

52. The serum biomarker of claim 51, for measuring the presence of an IL-33 mediated

disease or disorder in a subject, wherein the level of the serum biomarker correlates with
enhanced I.-33 levels in vivo, and wherein the biomarker is calcitonin.
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LABSHITERENANZ-BENFNNAVAEGDRTHETFZAEFANE-33
(IL-33) N S HIRRE ISR g, T R RE RUE A BMN 5IL-33N SRR B ERE
K E D —FhEYIR EHIKF .

2 ARBRFIER TR AR, KPR E v EW R HECALCAEF miSH £ ik Bk 8
PEES R 5 B 45 R P& 45 5 2 R AH <K (CGRP) .

3 ARBACH ER2AT IR &, PR RAEYIFR EREER.

4 RERFIERIFRE AR, KPR IL-33# M58 S - IL-335 kS & T Hi-1L-
I3ZARHIFEGLI (TL-33B) -

5. RBHCRERAFTBAI RIS, R TR H-IL-33HB RS B REESANE N
F-33(IL-33) AR TR ERESE S R, RV Einiga rREE: (2
EHERAFX (HCVR) B B AMER E X (CDR) , A F%EHSEQ ID N0:2.18.34.50.66.82.98.
114.130.146.162.178.194.210.226.242.258.274.290 308 E XL 5 51 ; 1 (b) B 5EF]
25X (LCVR) #JCDR, H: B F 1% B SEQ ID N0:10.26.42.58.74.90.106.122.138.154.170,
186.202.218.234.250.266.282.298 F1316 1 F IR F 5.

6. BB FIERABSHTIARK A, EFrRPI-IL-33PB R EREE S A ROk E
SEQ ID N0:2/10.18/26.34/42.50/58.66/74.82/90.98/106.114/122.130/138.146/154.
162/170.178/186.194/202.210/218.226/234.242/250.258/266.274/282.290,/298F1308/
316/9HCVR/LCVRE H: 8 /5 5 X 1) B2 5% A2 45 CDR.

TARBERFERA-6FHRIE—TFR AR, KFrAfESNEE SRR BREAS
HCDR1-HCDR2-HCDR3-LCDR1-LCDR2~-LCDR345 #J45,, 43 51li%& B SEQ ID NO:4-6-8-12-14-16;
20-22-24-28-30-32; 36-38-40-44-46-48 ; 52-54-56-60-62-64 ; 68—70-72-76-78-80; 84—
86-88-92-94-96;100-102-104-108-110-112;116-118-120-124-126-128;132-134-136-
140-142-144:148-150-152-156-158-160:164-166-168-172-174-176;180-182-184-188-
190-192;196-198-200-204-206-208; 212-214-216-220-222-224 ; 228-230-232-236-238-
240;244-246-248-252-254-256 ; 260-262-264-268-270~272; 276-278-280-284-286-288;
292-294-296-300-302-304; F1310-312-314-318-320-322.

8. MRIEARNERA-TH FME—TFTR ) A, Kb A EsnEZE e BES: (2
EHEAAEX (HCVR) , H BB % ESEQ ID N0:2.18.34.50.66.82.98.114.130.146.162.178.
194.210.226.242.258.274.290F1308 I FEEL /75| ; M (b) BEEAT X (LCVR) , R EFIEH
SEQ ID N0:10.26.42.58.74.90.106.122.138.154.170.186.202.218.234.250.266.282.
298 13161 R AR F 51

9 RBENANERAFTRR AR, EP TR E FIL-33Z A ERFCE 5 L B E M
W) EERE—ADIL-334 &Mk 01 , RFDIEEST2EA M IL-33-4 557 .

10 MRIEBNFIERIFTIARK AR, KRR ETIL-33Z &M ERFTE S — &z
4% B D2 D3FIDAR) IL-3345 & 45 HI 18, .

11 MREARIE R AT R g, KPR E FIL-332 4 nAe&ST2EA R IL-
33-45 & 8057 \IL-1RACPEE B FI 4R B AN S M - '€ IL-3345 & 45 3k

12 ARERRIERAFTR P &, KPR & FIL-33 24K $Hi5Mi%E B SEQ ID NO:
323.324.325.32641335.
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13 RFERAERI-12FKE—TTRK AR, KPR EGUWHEMATSFEREN
MR RS, TR S RIS R TR IL-330 SRR BRI B0 —F

UARBERFERISFRMAR, BPAEFE MBI Ak ESHEEHR LA
(NSAID) « f7 KB B . ST KB Y 5k 7 PR T LR R R 7 25 AR 2 Btk 2 40 &
A E (TSLP) #EH07) IL-1335 507 IL-435 5057 IL-4/IL-130 P 7 IL-5 55 517 IL-644
PUA L IL-12/ 23855057 IL-2285 5077 IL-25 35 557 IL- 1748 307 . IL-3 145 177 . 0 ikPDE4
RN 55— FRIL-33FE BRI SR A R i 2 T PR s 2 AR TL-33+E 5157

15 ARBEAFNER IR AR, EPZiREF 51L-330 SRR EEEE XA
WEIEE RS R ERSR RS EER MR (CORP) (IEHTE-Ha RETNA) JE&LE F
(C-CE:FF) B8 (Ccl8) MIEIEMFEE AA 3 (Saad) .Gm1975 (BC117090) . F {5 4H it & -
FEZ AR (Kirgl) stefin Al (Csta) \BEEA-45 I Ms4a8a) &L F (C-CEFP) Biik11
(Cclll) Mz &R (BB E ) AK (Serpina3f) o

16 ARERFNER 1R g, E PR EMrEMRES R, HEPFTRBEFBRK
SETE R A IL-334) 10 5 5 B R RS 1 AT I 52 450 3 (1) L33 o 388 m , B 5w 1 375 A 465 25 19 38
55 BT 52 4R 0 il o 38 A B 4 45 3R AN TL-337K P A% .

17 MRAERCRE R 16FTR M S , R8T iR IL-33A SRR R B a B TR %
R B L5 A B4 KPR ZE IE & K.

18 fRAB BRI E R 1A R ik, P iR A & i 20— FEis EW R KPR T X
F LM E KT 25pg/mLFXT T B & KF £110pg/mLA 35 i MR 45 R K

19. FRERFNERIFTIRE A, KPR IL-33N S s fE i 2 ik 5 B RS R
7 AR O £ A AR B AU TE SRE VRF R B (AD) 18 MR 22 14 Al B % (COPD) . 4% 14 i s
(IBD) £ & MEREAL 345 48 AR B W8 T 1 o 440 P 1k 785 8 WS TR e b 40 B e i 48 L B R
LN TR BN TR A £ R A0 B HEYTE 2R A ER LM ERR .S
KA R M R B RESEREE £ 008 2% P B M 40 Bt Y 3F s
(EHT4EA1E) IR MR Rk g .

20. — PR T E T REXHE A IL-33BMAN BT EM B BRI ZH EZIL-330FH
IR BB G 0 52 B 7V, BT 77 v B FE MO IR 32X SR 15 B A RO 2 Pk B & O B
R R R SRS R R AE SRR (CORP) /K F s b 5 A E 2 IL-33N S M F R k&
B 2R E P RS E | R4S Z S CORP/K AR L T 35 (9 MR 45 2 | B % 45 Z 3 CGRP/K
PR TR B BN Be A B IL-33F5 057 B Fr s i s A R R B Y

21 ARIEBUCFI R 20T IR K A¥2: , Ho b FFIR IL-33 /) SR 5 BR P A R ik B B VRS
JRSL AR L B A AR RS T8 A E R R B 2% (AD) 1% 4 BE 2 14 i % (COPD) . % 1 fg s
(IBD) « & R MEREAL IS5 48 < ER B 7R W8 TR P40 400 RO kA K B T Hebor 400 B A B ¢ I R ek
FL A ME AR B R SRR AN 2 SR S 1E DU BRI G IER OB RR R
R IR B R VB R IESERE FEE £ I8 A 1 W B MR 40 B % P 2 P s
(EHTERE1E) 1 R MR R Bk G

22 RIEAUFNE R 20T IR R 735, Hoh F iR IL-333 iR - IL-33H iR B B T4 -1L-
33Z AR FEHLA (IL-33BH) »
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23 R IERRIER 22T R M J7 33, P iR Hi-IL-33 A R B R R & A B
NE-33 (IL-33) M A B AR EREE S B, KPR RASiEE & FREE
(a) BT X (HCVR) H) B A2 X (CDR) , L BB % HSEQ 1D N0:2.18.34.50.66.82+
98.114.130.146.162.178.194.210.226.242.258.274.290F1308 K R EEL 771 ; 1 (b) 5k
AJAF[X (LCVR) fICDR, H: B A ¥ E SEQ ID NO:10.26.42.58.74.90.106.122.138.154.170,
186.202.218.234.250.266.282.298F1316K) & HEE F 51 .

24 MRBEWNFIER228230 41, HF TR - IL-33Pi B KR RE S BB EFEE
SEQ ID N0:2/10.18/26.34/42.50/58.66/74.82/90.98/106.114/122.130/138.146/154.
162/170.178/186.194/202.210/218.226/234.242/250.258/266.274/282.290/298 %1308/
316MJHCVR/LCVRE ZLBR /7 51| X f B2 5 A1 42 88 CDR.

25 RIEBCF)E R 22-24F = — BRI F %, RH RIS ES e A REd
HCDR1-HCDR2-HCDR3-LCDR1-LCDR2-LCDR34% #J3sk , 43 Hlli%£ H SEQ ID NO:4-6-8-12-14~-16;
20-22-24-28-30-32; 36-38-40-44-46-48; 52-54-56-60-62-64 ; 68-70~72-76-78-80 ; 84—
86-88-92-94-96;100-102-104-108-110-112;116-118-120-124-126-128;132-134-136-
140-142-144;148-150-152-156-158-160;164-166—-168-172-174-176;180-182-184-188~
190-192;196-198-200-204-206-208; 212-214-216-220-222-224 ; 228-230-232-236-238~
240;244-246-248-252-254~256; 260-262-264-268-270~272 : 276-278-280-284-286-288:
292-294-296-300-302-304; F1310-312-314-318-320-322.

26 ARIERFIER22-25F WAE— DT B 532, HP PR bisii G4 & BB
(a) EHE AT IX (HCVR) , H A B 1% ESEQ ID N0:2.18.34.50.66.82.98.114.130.146.162,
178.194.210.226.242.258.274. 2901308 B £ R 7 51 ; F1 (b) B2 #ERLX (LCVR) , HAFH
EESEQ ID NO:10.26.42.58.74.90.106.122.138.154.170.186.202.218.234.250.266-
282.298F13 16 BE R T 5.

27 MRENRIE R 22T R 7, R FIL-332 M ERFCE 52 RILEH
B EENHE—NIL-338 545138 01 , HFDIEEST2E A IL-33-E &5 7.

28 MRIEAFNE R 27 BTk ) 77 3%, H T ik FIL-33R M ERFIE B & — AN H B4
A% B D2 DIFIDAR IL-3345 & 45 #935

29 ARIEAURN B R 22FTR M 77, KA ATiA B FIL-33% M HEH A B & ST2E A IL-
33-45i &R IL-1RACPER B I 40 AP 45 M3 B B IL-3345 & 4 M3

30 IRIEBUR B R 22 BT iR B9 5 v, H P B 2 T IL-33 324k i #5 P55 B SEQ ID NO:
323.324.325.326F1335,

3. —FEZIAERBREB R TR EIL-33N) SRR EERRE 73k, ik
FEEEMNTRZ RS RBEMAMNETRERPRESER.RFESEBCRPKE: Hd
A RE B F AT B K4 IL-330 SRR R BRI Z i E PR B KRESE RR SRR
CGRP/K FAHLL F B A 45 2 | SR 1445 R BLCORP/K IS Frik B K AT fe B A B R A 1L-
BN FHEIREERH EE .

32 MRIERFIERI1FTRE 32, K FTiR IL-33/r S MR R B fE 18 2 18 5 B0 VBB
JRBE S R B 58 A R A S 2 RE S ARE RV 7 98 (AD) 18 1 BH 22 14 il 5 % (COPD) < & 14 i
(IBD) 2 & MEAFAL SS9 K VAR JBR W BR M R 4 A e 8 4% B TR M 4 i o ik 4% B g
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FLARHIMEAR BR BRI 2 R A IE B YRR EEEA OMERR AR 2
KU IR M R I8 R E RS I £ IR 2% 18 BR M4 40 B 14 P 2F B e
(EEERR A1) B R R R R .

3B ARBAANE RILFTIR I 53k, Horp sk B Frid 5238 10 R i =2 B AR 4 4RRE o R i
oo B I YRRE o o

34 AR RI3FTIRHI vk, P Frid B H R ik 5 O RS BT Bl ATRE

35 . ARAE BRI E SR 33 FTIR i J7 3%, Fo o Bk 4 B RE 2 T AR P 2 1 AL AF 5 L B i B
iR X RE R MRS B S A S (AR I S T O B BRTE
HINEE BETE A SIS B AL .

36 ARERCH ZE K33 AR A 732 , o rp BT LR S 2 A I I SR SR M i

3. BEIRITAMENIL-33BIANAMAESMHETETZREFHIL-33NSHE
RERERG R, TR ZRE CEWEH HAB IL-33A SRR ERER A £ £ T RN
R ) 2= /b — AR EY R T AT RIS BIE B AT RIL-338 e Ky &£ TS5
AH R A AR IR S B RIE KT S b SR 2 BT iR 1R A A= s SR A .

38 AR BRI E R 3TRTIR I Fi& , A FriR IL-334) S A% B B A5 2 %k B B2 I RS
FBL AR LM B A B N M S A E VR B 4% (AD) 18 14 BH 2 14 Bt % (COPD) < 4 M B
(IBD) « 2 R MEREAL 3795 28 AR B W8 BR T hor 41 B ME 60 % DB R M bor ST R 1k i 6\ WE R
A MEAR B B IR A B A B EYPIB ER E S A O M ERR KR 2
KR TRIE M R VB R MEERRZ LA £ I 45 10 W8 BRI b 40 o 4 PR 28 I o
(EEHBNER-E1E) B 2 V2w B AT

39 ARFEAURIERITHTR I i, o 2k E F S IL-33 SRR RS RS A R Y
HEEERBRSE . RMFEESE CGRPHLPIE - o RETNA) &R T (C-CE F) FL 48
(Ccl8) JMMLIEVEMFEE AA 3 (Saa3) .6m1975 (BC117090) . 454Nt H-FE2 4k Kirgl) .
stefin Al (Csta) B85 H4-25M)38 (Ms4a8a) &ILIER F (C-CEFF) Biif11 (Celll) L &R
(BB ERR) AL (Serpinaldf) .

40 ARERRIER3THT IR Fig , P TR IL-33 B A E & Hi-IL-33 R s & T Hi-
IL-3352 A& M) #5577 (TL-33FH) .

41 fRIE BRI E R A0FTR B A&, P Frid i-1L-330 ik 2 B g S A A
NE-33(AL-33) M AR TERARENESE & B, ER R fiEE S BRES:
(a) EHETT A X (HCVR) B B4 X (CDR) , FLE B HSEQ ID N0:2.18.34.50.66.82.
98.114.130.146.162.178.194.210.226.242.258.274.290f1308f & KEL /751 ; 71 (b) 24k
R]AZ[X (LCVR) HCDR, H EA % E SEQ ID N0:10.26.42.58.74.90.106.122.138.154.170.
186.202.218.234.250.266.282.298 F1316M) & = E 51 .

42 ARFERFIERA0BA1 A, KPR Hi-IL-330 S ERRE S BRE L
SEQ ID N0:2/10.18/26.34/42.50/58.66/74.82/90.98/106.114/122.130/138.146/154,
162/170.178/186.194/202.210/218.226/234.242/250.258/266.274/282.290/298F1308/
316MJHCVR/LCVRE ELER 7 51| X Y E % FN42 5£CDR.

43 MREFNER40- 220 E—TIFRY AR, RP i e RnEE S5 BREe s
HCDR1-HCDR2-HCDR3-LCDR1-LCDR2-LCDR3Z5 #y45, F 7 HIIE H SEQ ID NO:4-6-8-12-14-16;

5
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20-22-24-28-30-32; 36-38-40-44-46-48;52-54-56-60-62-64;68-70-72-76-78-80; 84~
86-88-92-94-96;100-102-104-108-110-112;116-118-120-124-126-128;132-134-136-
140-142-144;148-150-152-156-158-160;164-166-168-172-174-176;180-182-184-188~
190-192;196-198-200-204-206-208; 212-214-216-220-222-224 ; 228-230-232-236-238~
240;244-246-248-252-254-256; 260-262-264-268-270~272 ; 276-278-280-284-286-288;
292-294-296-300-302-304; f1310-312-314-318-320-322.

44 FR\AUF B R40-43F MFE— TR g, RP i simE s FRES:
(a) BT X (HCVR) , R BB 1% B SEQ ID N0:2.18.34.50.66.82.98.114.130.146.162+
178.194.210.226.242.258.274.290 1308 FEFR 751 ; f1 (b) &£ 8] A X (LCVR) , HEF
EESEQ ID NO:10.26.42.58.74.90.106.122.138.154.170.186.202.218.234.250.266.
282.298 I3 16K EFELF 7.

45 ARFERFNERA0FR K R, KPR EFIL-33ZEMERFNECS 5L RBULEN
W) EERFE—ANIL-338 5 &M 01 , KHDIEEST2EE M IL-33-2& 557 .

46 fREFIZERSFTR A%, KPR E FIL-33ZAMERFELE A HHEA
548 3% B D2 D3FIDARY IL-3345 & 45 HI18

47 ARFER R E R A0 R ) B, P iR B FIL-33%2 R A B & ST2EAM IL-
33-45-5 8B4 - IL-1RACPER B ) 4H BB /145 W3 B L & TL-3345 & S5 M 3k

48 AR BRI Z KR 40FT R B9 A , Ho P v iR 2 T IL-3352 46 B9 45 H1571% B SEQ ID NO:
323.324.325.326F1335.

49 ARWACFERAOFT R R, KPR MA ST ERE - MGTHBEEM,
Frid 85 — MR 97 7 TR AR IL-334 S F S i B R G A 2= /D — FhREAR .

50 BB FIERAT AR A, EF R E BT FiE 8 E SRR 5857
(NSAID) ZKE[H BE \ f7 BB B (R N ECRERE) A& fslF (Bl A BB L) (BUIRBREE
(5 QNI FEVR45) B2 BARAFE G 77 (B anas B %% (glycopyrronium)) BEER — EEEEHH55 (940
20 B RUERE  BEVE EIAR) (BREVR T AU R VM S B E] A SE B E] (AR AR RS | FR A |
BHEM . EE BN SEYT KT B2-EEhF FARES VB IR R ERNYS. A=
75 40 16) 31 IR A 4 B 40 1) 551 o R R Ak B2 A R AE AR R (TSLP) 5B INFHEHL 7 TgEFEHT
FIL-14EHH) IL-4BL IL-4RFEHL  IL-138 IL~ 1 3RIBEFLAN IL-4/IL-13XUEHF  IL-53%
U IL-6BL IL-6R¥EHTF  IL-8FEHTFT  IL-9FE 57 IL-12/ 2385/ IL-228 517 IL-17
FEHUR IL-31FE T IL-33F5 517 1 ARPDE4 1) 751 AR 9 £+ 3t IL-25 8 4

51. —F A FRIEIL-33/ SRR R E RS EZ R E H R FERN MG EWR £, 5
Bk M i A WA E K 5158 4R R IL-337KFHE%, BRPErR MiEEMinEmR2
A CALCAZ: (R 4mfig i 22 ik H.ik B PR 45 2 | R P& 45 25 FICGRP.

52. T WEIL-33/ 5 A 5 i B B A5 72 23R F A E AR TE AR B SR 5 1 BT iR i 1fn
BHEYFREY, AR LG £ SR K 53858 K R A TL-337KF A%, HEF R
HEPRR ERIET R
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587 F-33 (IL-33) N FMERHF A XN EIREYI R HE Big

[0001]  XFFFUERRI 5| A
[0002]  AEEIEIT 5] 3 AMERSCHE10187W001-Sequence. txt (FLAIE T20164210 H4
HH&H159,9207 %) Lt EN AT RERLKFFIE.

B G

[0003] A B B 5 TL-330) 2RIEH % B IR 2L 3040 O R R LR W0 S DI 45 ) R e A
VIR ST R EE I RR, ik 8% BA R §8RAEIL-330 FH B BB L HE
] RN {5 F TL-33 4B HUAIAK T IR M R o A B 3 BB B TL-33 3 I 45 A L%
BLH BB FAE AR SO IR B9 A AR B D S U7k O A R SRAG 9T B TH B TL-33) AR
TR B RAS 1 T

EEEA

[0004]  HA-FK-33 (IL-33) Z24UMEFHIL-VEBFREMN — K &, EEHEFRER GE
b B NP Bz 4 ) FE AR A RE P RS Rk IL-33 R ST2RIEC A , R ST2 & —Fh 54 B & A
IL-1RAcPHER B tol1-FF/H N R -1 RMBBRIER 7 G5 F 43R, & W, Hl40,Kakkar flLee,
Nature Reviews-Drug Discovery 7 (10) :827-840(2008) ,Schmitz® A, Immunity 23:
479-490 (2005) ;Liew® A ,Nature Reviews—Immunology 10:103-110(2010) ;US 2010/
0260770;US 2009/0041718) . 7EST2/IL-1RAcP#E IL-337& 4k J5 , @it T 4> i fnMyD88 (&
BEZN M AR 70 LK) 7-88) FITRAF6 (INF3Z A2 K -1 6) fil & {5 5 1& 3 2 Bk , 1T S EUNFxB (%%
KlF-xB) PTG, A R EE .

[0005] IL-33fESfEEEAEN—FME FHANZMEBEAES (LiewdE A, Nature
Reviews~Immunology 10:103-110(2010)) .40, 2 IL-337E78 £ R4 G TiF R G H B
8 I R i Te2— 2 6 58 5 SR ek 20 sh K A RERE AL BT, B3 P D@ 3k 37 498 Tw2 40 i {1 3 it
T R AT A1) FR @ T K 40 BT A T A 5 55 77 ARE 7 L 1 7 A RO R T o X A%, TL—-33 7
DL 2 PR B0 8 T F TR 37 SR « 480 B0, TL—33415 54 36 P BEL O W7 LA 2 £k ol 2 R e 8 1k 9
T 22 FREURRFIE R 77

[0006] FEUAF XA HIR T IL-33#H7: RE £ F|55,576,191;7,666,622;8,119,
771:8,187,596;9,090,694:9,212,227;9,382,318; EEH & FAFF52007/0042978 2009/
0041718;2010/0260770;2012/0207752;2012/0263709;2014/0140954;2014/0271642;
2014/0212412; Bx 0 E R 885 F 8 55 1725261B1; 2069784A1 ; 2152740A1 ; 2283860A2 ;
2475388A1; AIPCT A FFSW005/079844;W008/132709;W008/144610;W009/053098;W011/
031600;W014/152195%1W014/164959,

[0007] BESECD B—MHERBEX, EEFTEHFRBROIEEZ A ~4% Foster,
G.V., %A, (1964) ,Nature 202:1303-1305) .CTRALF 4 ik11 EAICALCARRE K =Y.
CALCAZ: R 9w £ ik R P& 45 % (PCT) FIPCTZE [KI A% ke (proCGRPa) , B A1 Tl it gk % 14 BT #2210
E R FiL Christ—Crain,M. 2 A (2008) ,Crit Care Med 36:1684-1687;Hoff,A0,% A
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(2002) ,J.Clin.Invest.110:1849-1857) .[f&45 & (CT) V& H B KB4k R %45 % (PCT, 1167
RER , FEWEIRRRBAKIFE R C3NEER) FREH ISR ARNEEER, B H
32N R IR AR A3 . 5-kd Bk I B 4A , CT 3 2 ply 4148 P 00 YA 4 D 325 1 P LR IR ) C &4 i 1 v 9
R N 4 W4 A (PNEC) 3 It 28 (5 /K S P A 10 A2 P 4 B B 20 WA SR R = A, SR TG A A
HICTZ BRRE IR . Rk cal caB R H E MM BIEIE KM . R LTI M (dorsal route
ganglion cell,DRG) 4 BE4HHL . T IAPE 45 Z AT 1AM 2 Ml NAEE TREALE R AR I
& (Becker K.ZE A (2004) ,J Clin Endocrinol Metab 89:1512-1525) .

[0008] P45 K EE K AHFCAK (CGRP) 2 B4 45 & IR — Mk ;A - a~CGRP & AL T Je A 11
L HIBR 5 /CGRPHE K] 1Y 3% 3% 14 BY B T BUH 37- & L BR K (Amara,SG, %5 A, (1982) ,Nature,
298 (5871) :240-244) .

(0009]  CTAZIE /> MLV ESHIAE A, FIHI RS & 4B A& SRR, 5 R IR 35 iR (PTH) BOvE £
#H2 (Naot,D. H1].Cornish (2008) ,Bone 43 (5) :813-818) 4K F{E 4P LI HR/R, CTH EE
AR RESMNBERES ENESR. A KSEAITES) 558 MEM L% Hoff,
A.0.,% A\, (2002) ,] Clin Invest 110(12) :1849-1857;Zaidi,M., % A, (2002) ,] Clin
Invest 110(12) :1769-1771) fEi2Mr b, CT#; FRAE AR AR BEREE MTO) B AEHR W .CTK
W IEEEH K FBAR, (BREATEFZMT , XK T2 &Mk /S 3 hn . mCT/K PR
MTCHIFFAE , 3+ B4 A TR S0 BEF R $BF% B8 S AR K . CTHLZEC—4H B 384 A& il 70 B8 Jig P
B CEThEE B MR E %R mPF & (Becker,K.L., % A, (2004) . Clin
Endocrinol Metab 89 (4) :1512-1525) .

(0010 24 Kk, MREN H XM AR EY, KATEHNEFRE T REIL-33NF
BB B PR RS V) BB 3, B s R e B TL-33 3B By i M B AT R REE 2
5 ) A R M R RE B S S R VR T AR RIS A B ) IL-33 #5057 (82 7% B ] LA Bl -
IL-3397VE IR ST B AE Wb VK8 S 8 I FE BEXT i -1L-3357 VA H B RIRL & 1) B
B PR, FE AU TR — N RS B0 2 2 T A IE e Bt -IL-33T M AR
R B A KL A B E TG s EH T 2.

EZPAE

[0011] M\EARHHPREFE, RETHTHT BB/ HREZRAEFENE-33
(IL-33) A 5 1 5 7 SR P 1S FRDRE IR 0 772 B 2 B B3 4 (AT B 5 ik o A R BRI T I BB A
WHEBNZREREALSHITAEREN AN E-33 (IL-33) FHHFNAMAE.

[0012]  ZEXRKBIM— DT ZH, IR IL-3335 57 R4 R e 45 & IL-33M Hiik el 3L
PRGES F .

[0013]  fEAKR BRI —ANSLiEs =2, Frid IL-3345FU 2 A S b pridk i 22 T 24 (0 IL-
33MIFE U, v TN TL-33B o

[0014]  AFHERME T EEYREDN LR, TREEEYREN 5EZIL-3B3N T
F B BB S 1) 52 TP R TL-33 00 R IEH 2% FE A & B 19 = R SR A AR /BRI E 1)
5IL-33/ S B 5 Sk B 18 < BRI M AE AR E AT VEAIR T i CALCAZ H 4R D £
K, BFEREES R R FE SRS R E R MR (CORP) JE—NEHA R, EAKHER L
TN A/ S E R S IL-330 SRR R RS A XN EMREYRESR X

8
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K E T30 R LR A/ S E R 5 IL-33 0 SRR R ERE <N E AR EY
AR EARR T #PLE -« RETNA) ; B4LE F (C-CEF) ELib8 (Ccl8) ; MBI & HA3
(Saa3) ;Gm1975 (BC117090) ; A G4 MIBE R -FE 24K (Kirgl) sstefin Al (Csta) ; BEEfE4-4%
¥ Ms4a8a) ;AL R F (C-CEF) A 11 (Cclll) ; LR (S FMEAR) ik
(Serpina3f) »

[0015]  FE—NERMIAFE, AR HRAE T EZIL-33F AR RSB 15 10 32 3R 4 10 ML
B 2D — YR ERIRIE, TREYREY SRKREFRZRENE D —NHLRER
B IL-33RIE K FAE R

[0016] FE—ASLEHRF TR EE D —NHARERFRIL-33F X KFH LM MBS
Y EYRBRSE .

[0017]  FE—MEESEHEH RP, i 5ZE D —NHPRER PR TL-33R X KA </
BEDHEYRFERSE.

[0018] FE—ANERISEHE T R, i 52 D —ANARRER PRI IL-33K KK FH KK
MLEAA PR EVD R P 55 R AL R A SC K (CGRP)

[0019]  FEF—ANEXRWHFE, ARKBPRET —FHHTFHETZREFANE-33IL-33) N~
FHIBR RS 7L, TR A3 () BB, RERIT Z i ERITI RILE
AR SIL-330 SRR RS E i B /D — R A YRR SRR, 1 () AR 2R E
R ESET EREN BN R-33BHIFINAGMAESY.

[0020] ARIBAKHAM —ANERFGE,RET AT HITIL-33N SRR G ik, B
BREEZAERAESHETERRMIL-334ERFNEGYHEY, KF R EmH &Y
Frid %2 iR & i F S BATIR 2R E T 5IL-330 S R GRS RS A % 1 Z D — M WikR &
YRR

[0021]  FE—ANSEH A RP, TR AEEZIL-33N SRR KB ERB K Z R E D A S0 EY
WRERRE R, BETRIL-33 57 R R 4 5 IL-330 B R ik,

[0022] AR M T A TREZRAE S —FEEMIL-33N SRR REEE A
Wkr WK PR T %, S 2 T — Fhal £ fIL-33 5 1 2% Bk A8 AR 55 Y
S HF R EARAA T ENZRE AR NMIGERZRNESIL-33B R
WHEY ERELET R, ARPRE T AR ZFIENEEIL-3355H 57
HIZyE &, B BTk i R B RE P — S R SCHEIR B A AR BB K P 1 i3
— BTN —FEEMIL-33N SR EREEBHEXN S — P8 E DL
FH L EFETEBIL-330 S 7R R 5 1) 323038 50 I3 o 10 24 08 B R K F Fk
P73 BB A A 5 (1) 2 450 (19 4N R M WL 40 i B o A s 40 g 17 52450 A B o IR T 2
R it o ) 4 B R K (B0 TL-5) B3 ) M B RE 2 Rl AR Sl oo Bk  TE FE S i 5 R
g, BTiR 40 23 (i) = B TL-3380 /K F 595 iR s e A8 M SR i S 40 7™ BB AR B AR o AE— A
SEHET R, TR IL-33F A B R & IL-33 N B ik E— el T 2,
Bk IL-33F&E P72 WA S AT iR I TL-33BK .

[0023] FE—NHXFE, KPR T BTHIT2RE P IL-33N SRR R e =5
7%, TR T EEEE AR REEALGMAEESY, RESHETERENS RS S
IL-33 S ETESE & F B, EH TR 2R E E 42 B B A IL-33 SRR E &
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BHERCEWEBRHTIET, TREFRET 5SEMITEMHSLOKT B, 2HHAER
IL-33 N S FEFBEENZRE TEPHNEYREUNRIEN/SEBEZREFNEY
Fr EWIHFRIE) ML, TR R EERT Z AR E A E N E D —FIL-330 5§ 5k B
BRI AR EDPIKF .

[0024] FEH—ANERFFE, AR\TRMETETALFEZAERALDAESYRIBTT
IL-33N SRR IR E AR 8 HiE, TR YA WA S8 B A ER R R R4 & 1L-331
REREHFELES R, KPR EC S ekl BF IL-330 SR RBEER, 24
FH-IL33IEPFNEIT T IR M B, B 2u0E 8 AIL-3353 I F# — k7T, rid ik
B F 70 B R RO 18] B UL B R T B /b — B AR iR B (B, R AE B PR AE R B
£5 K B K A K (CGRP) ) FI3R1E, P BT 57 FHi-1L-33E NG IT < BT 321X E R AE
IS A= b B FRIK KR ST B SR A 5 Bk A AR S R IA .

[0025] AREAEIRAG T —F AT LB ZIL-330 F R BEFN 2R E 7, ﬁﬁ
B2 RE TR XHE B IL-33HE HIFIRT R BRI, rid 7B AR Z R EREB
B AN E AT R EE MR RS R AKE b 5 A EZIL-330 SRR RBEBR R Z i #H
P AR AR B A5 F K S FR L T R B PR 45 2 /K 48 BT ik S8 3 46 51 o m] Re x4 A IL-33 48 Hi57I 8
ITE M AR ER B .

[0026]  FEFLELSTES R, B B4 SR 5 P TR PR 45 R B R S R B R A S AR (CGRP)E’J
K, AT ELSE B AT e X A IL-33 MM T M A RN SN ZAE A 5RFE
IL-334 @E’JET&B&%E’JX&Q%*E’Jiﬂﬁ&ﬁl&%@?ﬁCGRWR?*ﬁtbﬂnﬂ’]ﬁl‘“@ﬁ?iﬁ%
5 2% B[R A K (CGRP) B /KP4 1% R85 45 70 N T B X A8 TL- 335 BT A T 48 A8 ) 2
EMEE.

(00271 ZEH—-NBEROFEH, ARBFRET —FHHEZAELETREANTRAE
IL-3347 SRR B R RS (1) 7 7% Fﬁaztﬁ/i@%}mﬁnimﬁ%&f%#uuiﬁn{ﬂ EFTARE
FIFEES R AR s R 55 tirEMLL A B RS R/ ER TR 2HE LR AFGHRE
IL-33 SRR TR B RS B .

[0028] FERLLSTiE T RP, AKARET —MHREZAERERAFTH TR AEIL-
33N FHIBEIR R IG ) 775, Frid 5B ATIR 2R F SRR & R E B it a1 R
B 45 3% B CGRPII K F s Hoh 5 M AR EY P FIME— M S HAREMRLE A SRR R
BCGRP/K W AT iR BE BRI AT R FEUR A IL-330 SR RFEEESRN EE . HTIE
CA AR EW R BT —FREK PR A E RS TS ARN RE R .

(00291 SR E Frid =R 1R fh ] DL [ 4 2 21RE 5 L 40 B R T BT VR o o BT SR B 4 4.
AEEmmLUE R CREVE BT I & . Fﬁﬁ%ﬂ@#nﬂua*ww%%ﬂﬂﬂ’@#m 053
YRR S LR B TR AR B B AR AR T O
B RTE 2 30k A Bt BBV 4H SR 2 A O A o BT IR o FT DA A L JIIL;PJ%_EJI[Hﬁ

[0030] FE— AN R, ERAEAR K AR 7 EF R IL-33 P02 7 B R 7 P 4
HEANBNE-BAL-3) PARREFASRESES & B KRR it/Z4 &6 K
B4 (a) BRI X HCVR) I EAMEHEX (CDR) , H EHEHSEQ ID N0:2.18.34.50.
66.82.98.114.130.146.162.178.194.210.226.242.258.274.290F1308 ) B EFE F %)) ; I
(b) B%5EnT 2 X (LCVR) KICDR, X EF % HSEQ ID N0:10.26.42.58.74.90.106.122.138.
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154.170.186.202.218.234.250.266.282.298 F131 6/ A H L F 51 .

[0031]  FE—ASEHEHRF , EREAREK I EF K IL-33FE 572 7 B R 45
ANANFE-33(L-33) AR TREIUASESURSE & B, AR Hi-IL-3350 i s 31
B LS B AE I HSEQ ID N0:2/10,18/26.34/42.50/58.66/74.82/90,98/106.114/
122.130/138.146/154.162/170.178/186.194/202.210/218.226/234.,242/250.258/266.
274/282.290/298M308/316#THCVR/LCVRE ZEHR /7 5 Xof A B g AL BECDR.

[0032] FE—AsSEiE R+, ERHEARRBKTEFRIL-335 572 7 B iR Bt g
EANENE-33(AL-33) AR TE TR ETURSE & B, RP R iipsiiE4 a6 B
&4 REBESEQ ID NO:4-6-8-12-14-16.20-22-24-28-30-32.36-38-40-44-46-48 .52~
54-56-60-62-64.68-70-72-76-78-80.84-86-88-92-94-96.100-102-104-108-110-112.
116-118-120-124-126-128.132-134-136-140-142-144.148-150~152-156-158-160. 164
166-168-172-174-176.180-182-184-188-190-192.196-198-200-204-206-208.212-214~
216-220-222-224,228-230-232-236-238-240. 244-246-248-252-254-256 , 260-262-264~
268-270-272.276-278-280-284-286-288.292-294-296-300-302~304, F1310-312-314~
318-320-322HHCDR1-HCDR2-HCDR3-LCDR1-LCDR2-LCDR3%E #44

[0033] FE—AELRFRF, EREAKBAIFEFHIL-33BTFE S BRI R R
EANBNFE-33(IL-33) WARTEIBHETRE S H B, PRk RE & &
A4 (a) EEER] X (HCVR) , FL B A K ESEQ ID NO:2.18.34.50.66.82.98.114.130.146.
162.178.194.210.226.242.258.274.290F1308H ) & L 7 51) ; F1 (b) BT A [X (LCVR) , A
AAF®BESEQ ID N0:10.26.42.58.74.90.106.122.138.154,170.186.202.218.234.250,
266,282,298 F1316/ HEFEFF1 .

[0034] FE—NLHEHEF, ERAERRBPKFEFHIL-33FHFE BRI ETFIL-33%
RHIFEE PR (BIINIL-330F) , KB &5 2 RIS M) &8N E —NIL-334 & 48
(1) , HFDIEEST2ERAMIL-33- B . E— ML BH, FriRIL-33pF B & —4
B2 B4 B D2 D3IFDAH) IL-3345 & 45 HIis o

[0035] FE—ANLHEHRP, IREFIL-33Z2AMNERANEEST2EANIL-33-4 &%
43 IL-1RAcPEE B U Al I 4 S5 A B L B [L-3345 & 5 H3o

[0036] FE—ANSCRE T ED, TR ETIL-3324RFEHFE B % ESEQ ID NO: 323,
324.325.326 F13350 B EBR T 5 B TL-338 .

[0037] FE—ANELHFRF, KKK AFERETAERENE - MBT RIER, Td %
ZRRTT AR AT IL-334 S BRR SRR IS ) 2 D> —FREER .

[0038]  FE—ANSLjh R, b 3 ZFhia 7 ik B 35 8 BT 4 7 (NSATD) « 7 &
B XREY A AR T LIRE VR MY AR 2 B B 4R A AR (TSLP) #5351
7 IL-13F5 90571 IL- 4355077 IL-4/ IL-13XUE B IL-5FE BT IL-63E 57 IL-12/23%
U IL-2285 5057 IL-2548 5077 IL- 17857 IL-31 459057 . O ARPDE4 #1570 0 575 — Fh
IL-33FE BB A E I 2 F Pk s 2R 1 TL-33 45 P57

[0039] FE—ALHEHRF, ARKHRMET Ak B Pi-1L-33F0 a0 IL-33BF 19 TL-33 5 Hi 77
X 2 IL-33/ T FI BRI B RS I 2 R ¥R 9T, AT UL S LT #8 R A9 88 = Mg 7 77U R Y
REE—MEREZ MRS, K@ A EE RS R Calca) JEFE R RS RER X
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K (CGRP) #HLE - FEa (RETNA) (& F (C-CEF) BCR8 (Ccl8) (MiFE M F#EEHA 3
(Saa3) \Gm1975 (BC117090) ARG 4HML k5 B -2 4k (Kirgl) wstefin Al (Csta) FEHE4-55
Myt Ms4a8a) ML T (C-CEF) Boik11 (Celll) ML EE (LM E B Bk (Serpinadf)
B2 D — P A bR B K ] DL I IX L 25 57 B YR I BB B

[0040] FE—ANLHET RH, iR AR EY R BF IL-330 FH R RS ZiE 1
MFS K FE SRS R KFE 0, B iSRS R R385 52505 1 it o 38 o e 45 R A
IL-33/KFH%, '

[0041]  FE—ANSEHE R, 7 AH-IL-333HFNE T CAS , B IL-33/ B 5 5 % B A5
19532 R B LS P 3 NI B AR R K FRRRZE S L EE K.

[0042] FE—ALEH RSP, ETEBTZARERTIRIE KT L5pg/nl . KFH
10pg/ml K F#150pg/ml 8L KT £9100pg/ml {14 i 7E B& 4% /K F, i BB ZIL-33/4 F 1)
PR B RS Y 52 R E R IL-33 #5736 97 -

[0043] FE—AERTRSP, ETFERIT ZIEERITI RILH K T40.15ng/ml K T4
1.0ng/ml KF&15ng/ml . KF£110ng/ml . KF£350ng/ml 8 K F £9100ng/ml {7 15 [ 75 J&
BEESZ KT, E BRI 2 IL-334 SR 5% SR 5 £ %2 3 F A IL- 333157697 -

(0044] FE—AELHEHF RS, ETFERTZATSRAERTN RIE KT 445pg/nl . KF4
100pg/ml KT £1250pg/ml B K T £7500pg/m1 i S 357 IfiL ¥ & 455 2% 2 R AH 5% ik (CGRP) 7K F,
HEEEZIL-330 SRR B RS 52 1R FIL-33 5557697 .

[0045]  FERELLSTE 5 R, AR B IRME T IL-330 SRR SRS 16T, Frid
IL-3347 () B A 2 i B B AR S ORE AR R M B 5% 78 N7 14 AT A8 RE S RF M B
(AD) .15t BH 28 14 il 82 9% (COPD) « %5 ¥4 %% (IBD) « & KA . J6 75 4 4R 2R B BR M hi 41
F B % W TR R 4 PR A A B R L 4 PR M R B L PE R AR R I 2 S U R
PUIE 0 & RE AR O I BRI R L 2 R MEREAL R B % B MERE R MRS R
B 2 M8 K V8 BR R 40 B PE PO 2R I (R B4R AH1E) 1 R MR R Bk & A5 .

[0046] FE—ANLHEA RH, BIRTNIL-330 SRR ER TSR, AT IE
HHIBEE R ARG (BlanETF AR EDNSHATE, BT EEZRENHEES
W IL-330 5 1 50 B R 18 1) 2 40 35 B %oF B BT RS2 1) S B R TL-33RE B AR yT T 1 %
K2, A TR IL-33 3G T BER YA Y, KA BIT A R ER R T
LEETL-330 BT FE Hiik B & SEQ ID NO:274/282[KJHCVR/LCVRE B FHIxt, B H Ay
RS E D —FSIL-33% KBRS RFER M BB ZE D> — R RE AR S H B
2 AP RS R KPIREZIBIE 5SS ARSI Frif e M IEEEE .

[0047] fE—AELHEHEF, BWETHIL-33N SR EREEREES RN, BE T miEk
FEE KRG I i 52 AR HER ST H BB e 1) S BN IL-3385 Ve 7 Mg B %
R, HP iR SR K SR 2R E P IL-33/KFR M, R 5RZREHED
—MRR SR AR, B RS PR 4 SNE e IL-33 R8N, frid it
R4S R 25 & ANTL-33 HA A SEQ ID NO:274/282fJHCVR/LCVREE B F Xt .

[0048] A KRHAXRCIETE LEHEAR L FITRHIIL-33F5H 7 (B0, IL-330) F-1L-33
PUENMZPMA-G A TIRITIL-330 SR RIREE RS B IL-330 5 1 R iR B R A5 0 fE
REAE A K BRI BHETE R EEEA SR T IL-3355 5177 (B0, IL-33BF) Hi-1L-33
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ik 2 A S ML W& 0 &, B 259 A TR 97 IL-330 SR BOR BFRAS « 3
BIL-33/r SRR BT AR -

[0049] A RBAEBIEAE LHEEAR P IHEHSEET REERAS A KPR E L
77 S B T ORI PEAE IR 1O SRR B0 5

3 &35 AR

[0050]  PE1AMILIB: B7R T 7E/MR IL-33HDDSL 38 = Y /INBR ML 7E TL-33 (B 1A) FI/NRFEES &
(CT) /KF (E1B) »

[0051]  PE2. BI/R T 18t HDME R o () /MR R 45K (Calca) HFFik.

[0052]  PE3: Bon T 7E1S MEHDMAE Y o ifn 15 AN HPE 45 3 (CT) 7KF 2 I < Bk

[0053]  [4:BIR T E1S M HDMIE R i M yERR 4 ER (CT) FAHIL-337K FHI <R,

[0054]  EI5A.5BFN5C: Fon T 7E18 MEHDMAR BY iR 52 HT-TL- 338 7 S IR i 2 8. I 5A : ffing
PR 0 BB A 2R 5 BRI 5B « g BR 1R 4l B 0 450 2R BRI 5C : R TL-57K .

[0055]  [E|6A.6BFI6C: B7x T 7E 18 MEHDMIR ZY b I EFR 45 FK (CT) A2 Hi-1L-3376 97 2 Y
S Bk B6A : I 7E CT/K S A fitig o e b 40 B 1 S5 28 2 1) 1) < Bk ; I 6B : L& CT/K 7 0
R i P T 2 P ) S 8 22 B ) S B BRI 6C - I VS CT R IL -5 F 7K SF 22 8] ) S5 Bk o

[0056] PR 7A.7TBFNTC: Bon T 7E 18 HEHDMAR Y A il IL-33/K P M1 Z Hi~1L-338 7 e ) &
BRI BRI TA : i TL-337K “F F0 i g v 14 o 40 i 1) 30 38 2 IA) ) S B R 7B I TL-33 7K “F
I B M s 4 L ) S 2R 2 [ ) S B 5 R 7C: B TL-33 N FH IL-5%8 1 /K T2 [ 1 36 Bk .

AR

[0057]  FEHIRA KB 2 Al B4 FR AR , AR B AN BR Tl B R 8 T A ML 36 204, BRI
FER T3 R OS] CARRAL o 38 B 2 ER AR , 72 4 S b 8 A O RVE AU A T il B AR s 75 &
f B B Fo R OVRR HI 1R » B Dy A B B vt R O El BT R AR SR FRR 2

(00s8]  ERAEF4hRE SC, FEA S RAEFTA ARNMEB ZAEREG 54K W BT R &
BEARN FOEF AR B & . A SR E I 24255 55 2 51 28 (10 BUE 68 IR, RE
“4y 18, B E AT LA FI B B E AR A I 1% . 140, nAs SO AR B, Rk “49100” 4
FEIOFL01 FITEZ [RIR BT 1 (B140,99.1.99.2.99.3.99.4%) (A SCP{E A ARIE “V8IT”
“REE” &R FEREEIR L THRR AR 80 SRR CEF I M BR K A Ht)  BRTRRY BRI 18 3R A ) R 5 B
TRRERER AT H B .

(00591 JRVE 5 A 34t ik B AR L SRAUBR SR [F) AU AE T T M R AT LA TSR B A R B L (B
DA R YLk R D7 AR

[0060]  S5IL-334 3 HIBIR BRRR AS SC I AE VbR B4

[0061]  AXKEBABIEY LKS5IL-334 FHBIRBIETRA R LR SR ER . BN
W7 %

[0062]  “IL-334F M9 Em BRBRAR" AT LLi%k B AR A R AR B BRI RS , 4, (BANER T, B2
AR RSL BN B 6 AR LA S E AORE R LT B #%¢ (AD) 18 PERH 2B M il 75 (COPD) R 1
f#% (IBD) & R MEREAL ST % VAR B PERR PERL AR 1 B8 K PE BRI L 40 i P ik K i
BRVERL 0 AR B R IR R 2 4R S BEYI TS R EE IR A O ILERRK K

13
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B R RIE L L K B MR R EE RS A £ M8 A 8 BR 0L 4 B 1 N 3
fhms (E#E & 1E) -

[0063] By i M iy T LA 3k 5 2 I 1 B M =0 7 e s 7% 2 ) [ 4 P P 2 i S AL 0
BE T 0BG B B 15 5 I B A A R [ B BT R R A | 2R [ B R Y R | R PR A
P R Tty G S P R A 4 e R My R DL <18 % E B R0E B RO (AHR) A IE I KB <
REfg .

[0064]  FTIRCOPDH] LA #3433 5 F MHIH S . 2= R i5 4 BN AL 22 R B A IR B B S TE
7 R AR SR B L AR R R R AR

[0065] FRAZERMATLASE M IEH BEWH LW S EREERX.

[0066]  FriRIBDW] LA H it B 45 & « 7w B BIRR IR R T4 I 26 R EE St 45 R 2%
SRIMMESE R OB A AR IRF SR S 1E VBRI K A I SE T 45 % FA LA K g
G PR RS IR 2 2% I R L e R AG

[0067]  Brik 5C 9 R WTLAGE B B 28 R NIRRT R AR JBHRAR TR .

[0068] A48 R ARE “IL-33 ) 5 I R BB RS AR R I AE AR E97 V8“5 IL-33 47
FHEREEEE RPN EYREY” RIEEEZIL-33N BRI RRIEB N B E P HEEN
AT A AR AR R R Y  S 8 R A 2 KB BEE I R R BRI &
MBS HEED ST, HAKPFEREARF @, KTFH/NT) EIE-TIL-33/ SRR kRS
BERFEN TN IR EWE K FERE RBIERTL-330 SRR EER AR A
s EYEIE BAR T, G140, FHCALCAZE R 4R ) £ Bk, B 45 S 45 K\ R PR 45 Kl R4S &K
FEMHKRL (CGRP) . BRI SIL-33N B KR RS T N EYHREDEE ETR T
YU E-£a RETNA) ;1L A F (C-CEF) BLih8 (Ccl8) ; MiBIEMFEE HA 3 (Saald) ;6m1975
(BC117090) ; A 15 MR ARE F-FEZ 4K Kirgl) ;stefin Al (Csta) ; BERE4-45#38, (Ms4a8a) ;
LR F (C-CEF) IR 11 (Cclll) ; 2 &R (B P& ER) Ak (Serpinalf) .

(00691  FH-FHREIMFN/ B BX R AR EMR T ERAFEH D M8 BT EX R
LYk EMFIRFNERTE B SR ECRIE: B2 MELiski LR = RERS, E11HE1
BEX R YRR BN E .

[0070) FE—ANLHATEF,FTREDIREDREGE, BREENKFEEZHS T X
A TL-334r F R IR R A 2R & PN A2 — AL B, Frid EViir S~ R &5
%, AR ENKFEERZE S T REIL-33N FHERERERNZRE P in. E£—4
BREISERETT RH, Frid 4 Y0hs S92 P 45 & 2 H MK (CGRP) , ELCGRPH /K 7218 % 5K,
5T RAEIL-33M SRR EEBR 2R P . AR ERA RS MNERETE
A DAV B A5 2 | JR R 45 2 BRCGRPIY 7K “F o B I 5 v L 38 (8 AR AR MARE (o Al U 1 R
ALEAR I BFAR IC B AL 22 RO HRIE) B GBI RE - 45 R IR R % PR TR V5 2R
HISERS VI B F1E B (3 W.d Herbomez ,M. 28 A, (2007) ,Eur.J.Endocrinology 157:749-
755) JBH,, B KRS EN “IER” SEE /T A16pg/mL, BXF L5 /DT £18pg/
mL . TR, CamachoB AFF R T — Fh 4T3t MG RS R RE R e E, F HE &k
H794A BEMHERFPRIET EFRZNESBBNGREE, BHENIEEEILTEE N
11.1pg/mL, HXI T 2T 5 /M 5. 5pg/mL (Z MCamacho, % A, (2014) ,Eur.Thyroid J.,
Jun;3(2) :117-24 BEANFRKF 72/ 1 J)LE F B RS R “SH” JEREZ20. 15ng/mL
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BREK. ERRENRENF, REERNSHTE R K TFRNAKF (3 WDandona,P. FA
(1994) ,J.Clin.Endocrinol.Metab.Dec.79 (6) :1605-8.) . f& BEMA& FICGRPHY IE H V5
B K T Z145pg/ml o IXFE, 7E LE LA L AO4E AT AR AE 8 75 B iR BRI AS I A7 7E

(00711  “IL-33F XRHRFHSE vl LAATE (B RPR T78 o HoRi 40 i L P8 BR M b A R B S T2+
CDATZH A e 4HL 2R (5 G i) 032 TR 388 00, AR T Al B 4 2R 4k, 2B 3 ST2K S 386 m » BR A
Db AR F GEnIL-18.1L-4.IL~5.IL-6.IL-9,IL-13.IL-33 .MCP-1.TNFa) K 7K “F-f¥) 1
.

[0072] ARIBAKARFEL HH, LT HFHRIITIL-33A S ERFREERN FE, HE
#E: () EBBEZRE, KR 2 iR ERITH R TURERRENE L —PEDRED
BIKF, B () AR ZAE EAHA SR TAERENIL-33EBHFNADHAEY . EXKHA
B A HE— AN EEF R, ETAEMBRERKFERZRE E— DL RP, rd
[L-33#5PF2 D BHIRF RIS & TL-330 B R DR ek 2 T AR IL-33+5 57 (A
XHETIRBIL-3384) .

[0073) RIEAKHKEEHE, IR T A TIRTIL-330 SRR REESN i, HaHE
SRRAERASSETERENIL-33BRAIEWEE D, KPR AGMAH S YR ik
ZREN A FEE R RAZ TR Z R E P AR EYRK AL, TR A YA
&k F UL G R 1] 2 20— F A s £ (B, PR A5 3R (Calca) JEFEES R FEE5RAEFE A
FK Ak (CGRP) HEPL R -#¥a (RETNA) LR F (C-CEF) BR1A8 (Ccl18) (IMiEEMIFEEHA 3
(Saa3) \Gm1975 (BC117090) R AG M BEE K -FE 24 (Kirgl) <stefin Al (Csta) F5R4-55
K3k Ms4a8a) 4L EF (C-CEF) Biik11 (Cclll) ML E /s EEBLE R Kk (Serpina3f)
%) B .

[0074] AFHEBEEARARSHAK, BEMHLT Q) FGD ,  TU#E SIL-33/
FHI B B SA SCH AE AS SR 3E s> . ) EREAEF IL-33E AN AMHE
YICA Ja B i e B TR e, TR RE R S I A s EVIRKSE, (1) ERE R & TL-3315 5157
W25 &2 B0 75 B3 BB R VIR EWHKF B, “BLNE”) EEDRED
i) 1 s B JB) s AT DA, B dn, ZE e P S IL-3335 A 2 A & P UL J5 204/ W8/ L 12
I IR 2R IR AR SR GR TR BRIKI0K 14K 15K 20K 35K 40K 50K
55K 60K 65K TOR 75K 80K 84K 85 RELFH A .

[0075]  AR¥EAS &z B ) 35 Ao Ry 2 SE i 7 3B, 7E i BB & TL-33%EHi 57 (B m, Hi-1L-33%u 4k
AT IL-33%2 AR5 (IL-33B0) FIAMA LN E ,, ZiRE W AR PR R VR
§5 % .CGRP K HT E-#fa (RETNA) &1L F (C-CHE fF) EL4AS (Cc18) M R A A3
(Saa3) \6m1975 (BC117090) A4kt E-FEZ 1k (Kirgl) .stefin Al (Csta) BEfE4-45
H1R (Ms4a8a) AL F (C-CHEF) BEE11 (Cclll) FLE B G ERR) ik (Serpina3f)
) — FHERZ PR K PR TR Bl AR — B = B =B VLR S APT-hIL-334
AN EEEYL G AFEIR FESR EIAR EISR E22R BE25R F2IKR VHEI6R
FA3IR BSOR VESTR VECAR EBTIR VBSARESSK . i A BEMPI-IL-33R HFH
(7 & T LABE B B SR AR/ R VIRV R R RN B E IR B E AR
EARTHEEN R S IL-33E TR A TR T BRE B E P 5IL-335E A AR SRR
I, BT B8 A FIF 2 55 ik A HURE A - TL-33+5 35077, @ H £ 40. 01 2 £920mg/ ke EHIFI £
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FEARIEL0. 02F A7, 2490. 032 Z415.80£90. 05 F £93mg/ ke K E .

[0076] AR#EA KA ZIAE T URIE T REWIRED PG E D —MEI > : HCALCA
F R IR 22 Bk, Hok B 4SRRI 45 AICGRP, B AT LL R L TR At S r 20
— B FBTER -FEa RETNA) s LR F (C-CEF) Biih8 (Ccl8) ; MBI EEHA 3
(Saa3) ;6m1975 (BC117090) ; G 4m ke H-#E 24 Kirgl) ;stefin Al (Csta) ; B5fE4-45
i3k (Ms4a8a) s AL F (C-CEF) EEE11 (Cclll) s MAFE (B HABR) K
(Serpina3f) , ik /> RABN FELHNZA1%.2%.5%.10%15% .20% .25% . 30% «
35%.40% .45% .50% .55% .60% 65% . 70% . 75% .80% .85% .90% .95 % B F £ (G
“FLR” ' CONTERIE B — R A 2 5T R E AR EWRIKCE) R, S
— B B =HENFP-hIL-33 /PTG HE WU E A FAR ESREI4R FELS
RVHEOR EISR VE2OK B R EAIRESORESTR VECAR VETIR ERARTE
R, BEARPARNZAETURNEZ L —F L REWIFREDHN FELAH1% 2%,
5%.10% .15% .20% +25% +30% .35% .40% .45% .50% 55% 60% 65% . 70% . 75% «
80%.85% .90% 95 % B FE B> (L “B L™ @ Y AENKE —REHAZ AT Zid#E
o ) AR ERIRI K S

(00771 AAkAEBEFEATHEZRAEESTLEESIL-33ERAM WA & Y H) e &t
HERMEEZRE Wlin, Teext# HIL-33FH IR TEME A FINZ I ZRE) KT
FE A, RAMETEEZ B FIL-33BRANAGDHEHE M Z AT RA B TURERRESH S
IL-33" S MR BR R A5 45 SR 0 AE W0AR B /K7, R K BT id AN 4 B 24 & B B 254
HEY BEP-IL-33EHF LAY B A RS 6E B E AR R M s
7T R, MRAMERILE AT —F s 2 Fh, 7] LUBAME S F BT~ IL-3397 S R AR IE A -
(1) K F%5pg/mL KF#10pg/mL KT £120pg/mL KF £130pg/mL K F#340pg/mL KT
#950pg/mL KF #160pg/mL. KT £ 70pg/mL. K-F#)80pg/mL. KT £90pg/mL. KT
100pg/mLEY K T £1200pg/mLAI P& £5 R /K F . HBANAIFRHE GEINIL-33/ S R RS RO 3L
BIRKRIENR) BT L5 A SCH#R B A bR B4 FE—FBC A A, DU MRS BRI AR 3
FIAL BT IR I PL-TL-3397 VR A @ i A (1913 , W8 o s 200 P 8 R A4 s 4 P B ST2+CDAT4H
B 11 4 2R ({5 2 firk) AV T A 100, AR TS 4 B 4EL GRS AL, H R R ST2 K R 48 m , B ZE 2R R 4
MR F GENIL-18.IL-4.IL-5.IL-6.IL-9.IL-13.IL-33.MCP-1.TNFa) A R FIE v HIK
SERIE I .

[0078]  7EAS & BH B e 7, 8 FVE T KA bR BRI K R/ 504 bR PR K F 1)
AR AT LAEL G A8 R 2 - TL33 25 I BT -1L3 3T VAR A 0 TN

[0079] AREAM A —NFHBML T #EZIRE LB IR AR REREIL-334 FHE
TR BRI AT 1) 7, Fo o BT IR 5 1 B FE MR IR 524838 19 21 A M i AN B AR SCHE R A AE P d
TP E L —FRAKTF P S5REARNBEEIL-33N SR ERBERB A iR AEIL-33
SR BRI 8 2R E AR SYRKF AR TS 0 2 > — R A iR EWHIK
AT RE LA R EE SRR L IL-330 SRR RS ER N Z R E .

[0080] AKRHEAK B —/ANFHERIE T EFEEAPL-ILIB3FE I EIT 2 E PR IL-334
SHRREES A E, PR ZRE CEWe ki H EFIL-330 SR RRESRES, 24
FH-IL33EHFNETT, BTk AIL-33MAE—F 187, ik G B £ TR H R
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SEAEYIRRED BIINFFRSE) MR, HPET 5 RAP-IL-33FB I T L frid 211
& b i HR B AE VRS B FIE 7K Xt bL Sk e BT 18> I AR IR IR IE A K AR —
AN 5 ERAE T AR - IL33E M AIRIEIT 2R & P B IL-33/r SRR B S H)
ik, B FTRZRE L ieH B EFIL-33 0 S M EREERS , © 2 BH-TL33 A
BT, AR SRR A IL-33 85t — SRy TR E B E T RN B RS E DR EME
5, B 5ET AT RIEKFHEBR OO EYREDRIEE TR TEDIREYRIENL
10%.20% .30% .40% .50% .60% 70% .80 % 5{90 % 1% /b .

[o081] HEAFE-33EHLH

(o082] M EWEFHAATFH, ARKHEBHEFE, HEHAARTEENZAEBHAESIL-33
ERFETHEY . A FE AR “TL-335 A &, JIL-33EM/ Sk A 4 L RiE
B, 455 IL-338E SIL-3B3MEEA . WEE SN ZAES B 2 EE MG IL-
33/ IE % AWM= S &5 The BT A1 2575 . IL-33 55 H0 770 A0 26 B 1 HE PR 4 B T B35 N 7
IL-33+5Hi  Hi-TL-33FE4A B F BRI TL-3335 7% (B, “BEAE (peptibody) ” 43 F) HF ¢
ML A NIL-33M PSR RRS & B B2 T2 AR IL-33 57 (Bl anIL-
3trap) , i A4S SCHEIR A AL

[0083] FE—ANLEHRP, AKHPEEFE, LBEHES BE AR RS GhIL-338
AR ER R & B B AR ST IR R E “hIL-33" 254 sh 45 & B 1 2 RST2 [
ANEF AST2HIE R F 5] B~ 7ESEQ ID NO:3347 . AIL-33M R BB FH B
SEQ ID NO:306 . ZmH% A\ IL-33( A% ER B 7R fESEQ ID NO:305% . 3i-1L-33pukm LLiEH R
BEERLP IR F I R iaP TS — M Fh.

[0084]) FHE—ANELHEHFRF,. ARBEFEHE, HOEAEERARTZHEMIL-335EH
7, 540, IL-33BH , ¥ nA SCHER B R L A AR HERI 70 T A ZERIR , M T 5MARIRR
R B A A B A TL-33B . % 2a iR T ARRI I IL-33BF AT E 1R H B EB 0 ) B4 TRk .
2R T IL-33BE A EA I H RS 5 I EZEBRF 5 .

[o085] A CHF A ALE “bitk” BE RSB ES AR EERN A 2 B A4
B #M2ME O 5 MaEREa s AL R A @, I S/ EFCTERTR
X (FEA ST 48 5 WHCVRER Vi) AT E S H B X . BB 2 X A& =AM, Cul Ca2 FICH3
BIMRELSREEX (XHF4HENLCVREVY MR HEEX BHEEEX 2 & —1NEW
1 (Cul) - VeROVLIX 7] LA — 2 405y A RO B4 ME R E X (COR) SR X 1, K E
BRTFHIBE R ALK (FR) B X 35k . BN VaFIVLE 34N CORFIANFREE A , 2 2 i 22 R B vy
PAF BB 5 HES) : FR1.CDR1 FR2.CDR2 .FR3.CDR3.FR4 . fEA &% B ) SR SE i 7 2 rp , Hi-1L-
33 (BREPTRL & 584) WFRATLL 5 AN Fp R 7 FIAEE , 8] BL2 R AR BB\ T &1
B AT LA T B AN BREE 22 /NCDRIY 3F 4 (side-by-side) ¥k B X EEBRILH FF1,

[oo86]  ArH i FHRIARE “Dii” WEB BB S FRIURSE G F B AR EARAR
EDBRRESE SRS MRS S B SRS SR EUEREEY
RIAEART R IR TER BB AT 3RS 1Y . & IR BUS & TR RGN Z IEEELD . FREEAE
IR A E ME QKB HEAOSREARERN TREER W IR ENRERDHIATT AL
AT 1% B 1E 2 S5 A AIDNA) , i DBl an e Bk FATAE BB REE & F R X
FERIDNAR 2 R, A1/ 3R] BA R 5 th A 481 20 v Mk SR YR  DNASC FE (B3 , {39 Ton ik 88 44— 4 S
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) 3R153 , B AT LA & Ao AT LA DNASI - , I 4k 5 Hh B i 48 Bl 4y F A HOR 1T £
B, Bln, DO — AN ERZ AN AT B S W3R/ S B B SR 5 A & BRI EL, SR AN EE T,
FEAE P R ER TR A, B4 R I SRR B AR S

[0087] HiRLE S A BAIIERR HIERFEFE: (1) FabH B (1) F@b’) 2K E; (ii)Fdf
Bt Gv) Fv A B (v) BBBEFV (scFv) 43 (vi) dAb A B Al (vii) B IPLA = A X i B B B
W A 4R R B /N IR ) BT (51140, 43 B ) B RMEE R 2 X (CDR) w5 WICDR3AK) 3% 52 FR il I FR3-
CDR3-FR4fK . EA X HFFEHKIRR “DURE S F R ARREREAE TRESUEN T, W
SR R DU B S WD G IR R R B B4R L R & B L COR-FEAE B XU =
DY A L R BTAR (B30, BN GRR B4 N KBRS (/MR R G R 25 (SMIP)
FN% 0 A] AR T gNARZS K3

foose]l HiAKIPIRESG & FBREHAREE D —NAI B M. Frid R4 iR T UL R F (F
A R/NERE EBR A A, BB E A& 2 /0 —ACDR, fTIRCDRE — P ER B AN HELE T 71| 4T Bk,
[FAE . £ BB 5V E ML & IV MBI TR 4 & A BUR , Ve RV g M8 mT CAAR X F 4
PLARAT & & B HEF 7€ A - Bl 80, Bk AT A8 X A] DA = T AR I+ &8 Vi Vi Ve VLBR V- VL B 4% .
A, BRI PURS & B BT CAEE SR VaE VLS /3

[o089] FERLLSLRE T R . IIAMRELE S FBRAUSESE - MEEESHBILME
R ZD— AN ARG AT A R B PRI IR & & B B 3R B 0 AT AR 45 M Ik FE 5
S5 FERR S MR B A B HE . () Ve—Cul; (i1) Ve—Cu2; (1ii) Vu—Cu3; (iv) Va—Cul—Cu2;
(v) Vi—C1=Cy2-Ci3; (vi) Vu—Cu2-C3; (vii) Vu—Cr; (viii) Vi-Cul; (ix) Vi-Cu2; X) Vi—Cu3; (xi)
Vi—Cul—Cr2; (xii) Vi-Cul-Cu2-Cu3; (xiii) Vi-Cu2-Cu3; Ml (xiv) Vi-Cr. 7E AT B LE MR AIE B 45
KA Y (B35 LT 5 AR 7= G A RY) o, w] 28 25 ¥y 38 R0 1E 2 45 M3 m] DA AR it
HEEEEFE T LOET &K 8 e s kX M 88 X AT LA B &2 224 () in5. 10,
15.20.40.608 5 1) |EBR AR, H FEIE LN Z KT R AR SRR AR 4 fy 38 f0 /518
B L 2 (Bl ) R B B R B A, R R B BRI R S & A BT LS 1K
WA/ B E — BB AN AR VRE VLGS IR S M s 45 & 00 LT B H B v) AR 45 M 3 RN E e 4
IR FAE—FE R s R Rk G2 BE) @, @il - me) .

[0090} SEEHAES F—F . PURE S F R AT Z B4 RN SRR 2R (B2, X
AEH) HENZRRENRE S FBREBEEEEPHANNRK BRI, KhgAaT
G M AR SR R 45 & B ) PR LA R HUR L B AN R R AL ATAT B4R R Pk R
AP AT R AR SRR E, FEEATAREHNRENRESE S BT
Ko

[0091]  HifkR{EE X AEFUERIE e MEHN FH MK B IEAREHENGR T REERN.
B, TUE TR AR EF AN SAR B RIERTVER R FHE,

(00921 A HFRAPIARE AP SEEHEERRFEEMAIUE ZRIELIELIENH
AP BHAEEAHANDH AT EHAE IR ZRIELEAEANZRE S
BEENZRE F AR B,

[0093] AXHFMFEHAMAE EAATSE ZEREHERTEA /RS KX BEIHDE
BB AN PUiE, @ an i A Gt s A i EH RE RS FE FTE#H— B #R) RIENR
i, NEHKAE ANPUESE FETHFE— P #R) 2 BPiE, ANAREREAEREE
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Rl 204 (BIa/NR) 2 BRIPiE (B 1 B000, Taylor A (1992) Nucl . Acids Res.20:6287—
6295) , BLIE W B N\ G ERE A 2 7 55T 8 2 S DNAF FI R B 5 Rkl & R
K BYBS BN XENEAARBEE NN RGEREQFHRTERHTTERX
FEREX AER, EF LT R, XX EH AR ITIRIMNES & A ERALF
Bl B R 0 S0, A AR A5 , B i 2 AH B AR B Ve R VL IR IR ) R R R B R X R
#IF 5 R RETR A NP RVEFIVUT FIRS5 A Fh RVeFIVLUF B %, (B R AT RARFET
AR RIERA.

[0094]  AHUET ULl S8R RN HHEREE A—MHEXRS, REREA S
FAEKL150-160kDaf)fe e UMK, Kb — BB R S5 _mEREF —E. A
F MR, ZRED B S B B SER, 5F B 475-80kDa ) 4 F B LM LB BL R 22
FEFE R AR CRIUI) X UM LA 2 58, R fE s Al LU S .

[0095] FRFRBE_—FMEAEEFHEEIGCHRMEFHHIMELH T ERR T S5HEN
WX FEMYEMARNENESR AN gCAEERBEE X & 1 BN E ZE R B AT DL B 32 Hh sk
DI —FE A H B (Angal®E A (1993) Molecular Immunology 30:105) E{# F AIgGLER
HEIE W W BB 7K T o A &% B i ve AE AR B A Cr2 B Cu3 K b B — AN BB AN R AR Bk, B
RRART] LABIanfE A 7= b 2 & TR ER, IRE T & e B Rk =R,

[0096] AT A “/r B RIPE” RIEED S L EIFMNEHRARFER E /D —FhdH
2B A/ BRI Bk . B0, E 2 NERR Z D —FhH 4y BN DR R AR AE T Hop
EERES R AR AR KA BB I buE, 2ALKHEKENTT S “0 5
PR BT EETEEAMRA N EATE. 2 BRBERECL##ITE D — /4
WEBA B PR REF LSRR, BN U EAR EAESE ey Ef/
AL FER R

[0097]  RiF“DrRUEME S SRE FIBBENEEERFRSHIEEREEEZE T
WNRENEEY. ATHENRE SRS S TR T ER_R RS s, B
B, PEEN REFE FAILRSE . G, AR BHK LT 304 R R g
&7 IL-33f HiiR I LNF Z41000nM. ZNF £9500nM. /N F Z1300nM . /N F £3200nM. N F 4
100nM. /D FZ390nM. /N F Z380nM. /N TFZ370nM. /N TF £160nM. /N T Z350nM. /N F Z4140nM T
2930nM. /N F2920nM /N F Z510nM /N F £35nM N TF 294nM L /N F Z13nM /N T Z92nM N TF 24
InMBR/N T 290 5SnMAGKpZs & TL-3 380 & 70 B Hidd , an7E R %5 &8 TR LRI 5 o B il 18
MR, S ERRER LSS NIL-33P AT L EE SR EFE Gk g e FE-A)
YIFIIIL-3353F) BI3E R R o

[0098]  FEA KR BHMI A IEFH AP -1L-33506 0 LA & 5474 TR Bk iy 5t R Fh &
Fr 5 FELL 7E B B A 6 AT A 25 MU HE 22 X AN/ BRCDRIX ) — NN EH B B JEA
/R K IR A SCA T R ERR T 5 50T 15 B B0 A S8 5 53R ER R R R 5
BEAT XL , AT LA B M B 8 IX PR ) SRR AR R BR B HE T ¥, Fowp B fd B AR ST A FF I AR AT
ZEBRFITEHNIERERIESE S B, HPE— MRS MEZLX F/3LCORX 1) —
ANEE N EEBR R AT TR PR R R T HIR AT R, SR R R A — A F
RIFFIHINT TR L , B SRAF AT R R E AR TFEER B (XN FIBNER
HGERRA T RRAE) AT BBREAN RNAESLA TR EEMEETEX RS H R
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BAMFEARLZEE—NREN BT ZARTHEHAESHPENRELE S F R AL
JiE 5 Z2 P, 7E VA /B VLGS MY P ) B S HES2 AN/ B CDRAR 48k (21 &2 2R A8 NTERT A i prid Hidak
MRS RTFFFRAMRE  ERHELET R, MR EREWHE R RENFRHHRF
F, 40, ANEFRL B BTSN E E R P BRFRAM JE 8 N E B BR WA TEM RAT SR 2 , B {UECDR1 .
CDR2EYCDRIN FFTE ) AT TR B . 7E H B SL i 7 P, AEZE A1/ B CDRIRE H 1) — N B MK
KA AR Fh 2T IR XT RAR AR (B, S ®RYIATA B TR FUE I F RF AR M RT
B o BeAbh, A K B B AR T DLZERE SR X AN/ BCDRIX. A & B N EE 24 Fh R R R AEAT 4L
&, Forh B s R B4 R AR BURE B B R P B XT RITREE , T SR M R FIAFE K
R T e e A A 47 B R AR AN R R R T FI B X RE AR A . — BIRTS, AT LA X — FPE &
MEENMERAE SRR EE NN RREXNTERTES S B, FliRmi g
BRGNS SR 7 IR m BUE SR M LB A YR RUIB LT ) K
GRS AR B RAERE L Z — KT RE BN TR RSE & F B

[0099] AKBACEIEW KAEHAPL-IL-335UER 77k, i@ Hi-IL-33 A E & A CH A FF
HJHCVR.LCVRA/BCDOREE B FHH HIE—F T h, HEF — AR MRFEH . B,
AR P B A HCVR.LCVRAN /B CDRE E B ¥ 5 M H1-IL-33F04E I B A , Br iR HCVR.LCVR
F1/BLCDRE K EE 17 5 A T A 30 R A FFBIHCVR L LCVRFI/BRCDRE E BT F P I — N B
B 104~ EE 2> 8B EE D 6N B D AN R DS R T R ERE R

[0100]  ASC A FHRARIE “RHSEE FHILIR RARNFIER , oV o 8 0 A YL K
B3 3L IR P9I B B IR IR 5O SR 0 A SE AR LA L, 81 i FIBTAcore™ & 4t (Biacore Life
Sciences division of GE Healthcare,Piscataway,N]) .

[0101] AT FHAIARE “Ko” B B R R e Pras - AH EAE A I 46 i 2 o 40
[0102]) RiE“RARASHiAES FHAIBX PR ABAMINRFENES &M SHE
YE R BUR R BT A PR AT BB AL —ANRAL B, AR M HUER L4 S HUR LA
B X I T DL BB AN E R A BN R LA R R ISR 1 MR R B R IR
BERARX BERESE A ENEER 4 . KRR B2 TSR ERRE
AERRAL AT LB T , RAAT LB EDURE LI FES I BB SR EE

(01031  ABuidmHl&

[0104] A TFERER/NR =4 NPUs R 77 2 A8 2 M AR X B 2 A5 ¥R aT
PLRFEAR KB BT 30 DU &4 e s 45 & A IL-330 Adifk.

(0105] ff FIVELOCIMMUNE™H R (& W, #lfwm,US 6,596,541 ,Regeneron
Pharmaceuticals) BN TFF~A B TENGHARRE S AL, B0 EHEA ATTEKX
F/NERAE E X R XT IL-330 32 f ik & pifk . VELOCIMMUNE®H R ¥ R ) & 4 5
FE/NR, R 5SATEME/DRAE 2 X EF TR e ERN S NEFENZREE X 2
RIH , 5145 B i /I 68 o B2 TP 57 R~ A8 & AT X AV R B B X B Hiis g gmis diik
) B AR BRI 1T 25 [X A DNASY B, FHE P #AE 0% 2 2 gm0 N\ B 55 FN 42 85 18 5 [X FDNA L 4R
JE % BT DNATE B R IA 2 A S A R IA.

[0106] 8%, HBWHHEBR D VELOCIMMUNE® /MR , H MR EGUAE /N R EUCHRE
40/ (i anB-4H ) o 7T LUK i it vk B2 440 e 55+ B8 780 4 B R A A LA 1) 2% K 2B B 2R 38 R 4 e
B, 07 248 0% 30 XA ) 2 AT U8 2 B R DL S P A X B AR B IR A B M I B B 2R 2 T At
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R UK RS ESNREN T X XIDNAD B H EREBEHNEEN S FFENFFE
{85 X . AT LLFEZRM - & N CHOZRAL AL F=iX AR PR R B - TT B 3ttt , m] A TR 4 R P10
RS 40 i B 425 B IR D HUR A 7 M B A DU B R Bl R 2B B 0 TR 45 A4 4RI DA

[0107]  H41, B EB AKX F/NRAE & X 8 5= RE Uk AF AU EARA
REFBIFRESRAE, 6 0E T F BN (BFEEM R85  RAS) RIEMEETERH
4 R NEE SE X B EE I B B X B DL =4 A R B (9 & A Hiik, B n 37 A= AU sl 2 18 1
K 1gG1ER 1G4 . R B EEEN 18 2 X 7] LARE K & FIg 4k, B R M R 45 & A irts 744
FHEFAE T EXAF,

[0108] —MRTME, %@ S5E e HERE LREBBHEFTHIERN S & NER, oA H
EARPNAETHTEEESENS, MR S DRIEEX APEH AEEX Bt
PAF= AR R BRI 2 N Pidk . RS0 18 2 X AT ABE4F & g2 ik, BsE R A H R s &/
PR R EREFE T AT X P,

(01091 WTLL FFEA R BB 7 VL0 B SO B4 Rt 4 A TL-33 89 A TR B LR B 30 B
8 R B BAR G F 58S = E55CDR (HCDR1 . HCDR2FIHCDR3) KT I Btk ek E & &
FEB TR ESECDRIE AL S 7E AW A8 X (HCVR) W HE BB SEQ 1D NO:2.18.34.50.66.
82.98.114.130.146.162.178.194.210.226.242.258.274.290F1308 1 S LB 551 . frid i
IR R L& F BT AL & = N2 8ECDR (LCVR1.LCVR2.LCVR3) , BT iR S % CDRIG A5 12 52
BERASIX (LCVR) W R A& ESEQ ID N0:10.26.42.58.74.90.106.122.138.154.170,
186.202.218.234.250.266.282.298 13161 R F:EL 551 . FH T 4 BITEHCVRFILCVRE E R P
51 P9 B CDRE 77 V5 R4 A 2 SR AR BT B S0 ), ELAT LA B % B 7E A S0 A TR 35 S HCVR AR/
BLLCVRE ZE R /5 %1 4 I CDR. 7] LA % BICDRAY 32 5 B o 51 ME AR 514 45 , 48 40, Kabat 78 X
ChothiafE X FIADME L. — MR 1M 5 »Kabat & R E T F 71 R4, Chothiafe X RETF 45 H
WX AL E , HADME X R KabatFiChothia F R Z B .S W, w0, Kabat,
“Sequences of Proteins of Immunological Interest,”’National Institutes of
Health,Bethesda,Md. (1991) ;Al-Lazikani® A ,J.Mol.Biol.273:927-948 (1997) ; 1
MartinZE A ,Proc.Natl.Acad.Sci.USA 86:9268-9272 (1989) ./ FF 14 H4E EE b 7] FA-F % B
PR W HICDRF 5

[0110] FEARKBAMFELSELHE L RF, R d s m % & F B4 75/~CDR (HCDR1,
HCDR2.HCDR3.LCDR1.LCDR2HILCDR3) , EAI IR B %&£ H SEQ ID N0:2/10.18/26.34/42.50/58
66/74.82/90.98/106.114/122,130/138.146/154.162/170.178/186.194/202.210/218
226/234.242/250.258/266.274/282.290/298F1308/31 6] & 4 M iz G v] 45 X F LB 7 51
S (HCVR/LCVR) .

[0111]  FEAKRBAM L R, TR A EREE & BB &8 ESEQ ID N0:2/
10.18/26.34/42.50/58.66/74.82/90.98/106.114/122.130/138.146/154.162/170,178/
186.194/202.210/218.226/234.242/250.258/266.274/282.290/298F1308/316 I HCVR/
LCVREEER 7 55T,

[0112]  FEMt i B SCh 5] P D A5 B R AP A T AR {EH4H96 75P I $-hIL-33 404K . i Pifk
& B SEQ ID NO:274/282/JHCVR/LCVRE R 7 5% AESEQ ID NO:276-278-280/SEQ
ID NO:284-286-2883% A~ HYHCDR1-HCDR2-HCDR3/LCDR1-LCDR2-LCDR3&E #3% . (H 2, Fi A
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3CHRA TR H-TL-33304k UL R BERI FLAR R 2R LR 45 & F B, W LA SE A R B
FI

[0113]  ZMAHEY

[0114] AEHAFEHE, REFEEIL-33FRAFIKERS 25, P IL-338# A
SEELMAESYN . BEEREE R M-S EER . BIX 2SR eR sk
BC A R B &9 . FTUUTE AT WAL X 2 M AL 75 R IR B 115 2 3& 241
7 :Remington’s Pharmaceutical Sciences,;Mack Publishing Company,Easton,PA.iX&k
B ELFE , B an, K RIF) BB TR B R R A v R R R R P FRI R & T
f9) I ZEIL & GNLIPOFECTIN™) \DNAZR &4 Fo /K W WO A7« 7K 0, R R ol 4 7 L 71) LU iy
AR5 FEM R Z ZBE) B R A S B REREEEEAY . 125 W Powel 155 A .
“Compendium of excipients for parenteral formulations”PDA(1998)J Pharm Sci
Technol 52:238-311.,

[0115]  AR¥E A & BA () 77 v it PR 45 88 () Uk 0 571 2 T DA B A8 3 A AR08 AR/ VIR VIR
o IS ARSNGB ERESESERERITEMRRNE. R TRERNERE,
A LU 56 9T B S 2 RN R 426 8] . AT AR 3G A 8 o2 T i B & Pi-TIL-33 5k A &
YRR BGRIERTER; B0, @it e BAVEAL AT DA S I BB R A R A T A E L e Ak,
FA AT A BT B A0 77 % (140 , Mordenti%s A ,1991,Pharmaceut.Res.8:1351) , B LA$MAT
TSR TR 4878 FEAR TR A FF T T A FIEEA R B8 BT XHF B Hi-1L33 5 i B AA IR
FIMEFRIEMBESENNERTR.

o116l  ZFIFXERAFARCHH,IFATUHTRASRKHANGDHA ST, Flin, SRR
AR R U RZE P R B RIAR TR ENEHAR . ZHBN FHREER SR, 6,
WusE A\ ,1987,].Biol.Chem.262:4429-4432) . ii 7 EEHE BB TFEL A VRN 8
PR BB R VBN VB AN O ARE 42 . B] PLIB AR A E RS2 TR A &Y,
5 2 38 it v BRI HE T, Bt & b B B ORGP A (192, T R R R L B RS R B kG
FRSE) B, B a] BA 5 e A YE R — ek A .

(01171 AT LA RAARvEET L MVEST 23 B2 T Hh kB Bk 4 b Ik A R BA A & R ok 3k
K TidEmN S, E0EIREER G ABIER KAV AWHEYDT BA HZ IXHERNER
BERBFURTESMANS—XAFN  TEEFRANERXEEEEREFHEFYS
MABEYHRERE. —BRAEARREADAEYC LA AR E T8, AT
BERAEGHRMFNASEAYMASYNFRAER AETUERFHERNSEKRE £
—XAFHEREERES, AEEUTERME AR, —KAFNEREERERTUER
B, R B AMAEMRFERREENN B . — BB HZADHEEY, i 758
MRE.

(0118] AZWELRMFAMNEXMEShEN[BEREELRANADHAESYN K TiE
‘R BE RSB a3 BEARE FAUTOPEN™ (Owen Mumford,Inc.,Woodstock,UK) «
DISETRONIC™Z% (Disetronic Medical Systems,Bergdorf,H+) -HUMALOG MIX 75/25™
& \HUMALOG™4E .HUMALIN 70/30™% (E1i Lilly and Co.,Indianapolis,IN) .NOVOPEN™I,
ITFIIII (Novo Nordisk,BFA<P&4R,/+32) .NOVOPEN JUNIOR™ (Novo Nordisk,EfAm#R, FF
#) .BD™% (Becton Dickinson,Franklin Lakes,NJ) .OPTIPEN™ OPTIPEN PRO™.OPTIPEN
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STARLET™FI0PTICLIK™ (sanofi-aventis, ik 27048, EE) , N2 LM F  EAR RIS
MEEYHETEEZPEFHEN -RAFNEABZEENH FEE . BART
SOLOSTAR™ZE (sanofi-aventis) \FLEXPEN™ (Novo Nordisk) FIKWIKPEN™ (E1i Lilly) .
SURECLICK™H zhiE4t %% (Amgen, Thousand Oaks,CA) \PENLET™ (Haselmeier , #7 /& ik, f&
[E) \EPI% (Dey,L.P.) FIHUMIRA™ZE (Abbott Labs,Abbott Park IL),{X&JLANMEIF .
[0119] FEREBEET, TUEEERGFEEEYHEE— LT EF, 7TLMEA
E (& Langer, HAb[E) F;Sefion,1987,CRC Crit.Ref.Biomed.Eng.14:201) .7 H—A 5L
MARF,\JLAEREESME ;2N MedicalApplications of Controlled Release,
Langer flWise (4%) ,1974,CRC Pres.,Boca Raton,Florida.fE R —A Ly &, 7] LUK
ERAGBEFNRAGYHMERHIE, IMXEELSFNEN—H5 (SN, B,
Goodson,1984,Medical Applications of Controlled Release, HAh[E L, E2%,5115-
138T) . fflLanger,1990,Science 249:1527-1533/14Z2 R F i+ T HEBBR AL

(0120] PR oI vESTHIFI O] LLEHE B TR AR B2 T B2 S FILPI P 4 A8 i S 37
R, I BT A S ) 3R BT D@ i B 0 75 v ) 4% o 8 B, BT DA G )2 ET RS R 0, o R
P s H VAR BRI TE E U B F iR S I R B K A R s A B VA
TS TR AKEN BT FEF A K B EHEEAL TN SBERS, 58
LR B FIEAFER, iR a2 EnE (B, 288 2ol @, AR B2
BY) (e B FRmEE MR [F140, 310 Z4EE80 . HCO-50 (B AL B R M R & 2 % (50mol) Inmiik
590 1% AR EN B B RRR K S ihEE, KAl 58N GE R F R K
FR B S5) 20 &8 F o anbh 48 7 S 3 AT DL 3G 3R AR 3E A i 2

(01211 FHHH, AT RO ARER B FHiME AR ZEAH S H & RE AR STE RS 1
FE B BT B BT B X R B B A I B A BB HE, il , B0 AL BB ESE (&
) e,

[0122] FEFWEEEFIHEATFS52014/0271658F AFF 7 A LAHEAR KRB £ T3
M & HI-IL-33HUR R B 2 H &Y

(01231 &

[0124]  AR¥EAK B 75K 4 20 E O IL-33+5 5177 (B4, PL-1L-3334k) M EE H
RIBITARE AR EANELE BT A RE &8 SBIL-33N0 51 F Rk S i — F
B2 FPRE R BUFE AR B AT AL U 25 B ) TL-33 45 BRI B . “VRI7 A 3E” a0 H) . FiBh %
B2 E P IX R R B B AS  B A IR 3 R IL-33E FIN &

[0125]  FEHI-IL-33AKIE L T IGT A ETLLRZL0.05mg EL600mg, {540, £
0.05mg.230.1mg . £J1.0mg.£11.5mg . £12.0mg Z)10mg . £120mg . £30mg » £)40mg . £950mg . £}
60mg « £170mg « Z180mg - £190mg + £7100mg  £J110mg . £7120mg . £1130mg . £1140mg . £1150mg £
160mg.#)170mg - £7180mg. £1190mg . £1200mg . £1210mg . £1220mg . £7230mg « £1240mg « &)
250mg . £5260mg . £1270mg . £1280mg . £1290mg « Z1300mg . £1310mg . £7320mg . £1330mg . £
340mg . £9350mg £1360mg « £1370mg . £1380mg . £7390mg . £1400mg . £1410mg . £1420mg . 4]
430mg . £7440mg . £7450mg . £1460mg  £1470mg . £1480mg . £1490mg . £7500mg . £1510mg . £
520mg~ #1530mg  £]540mg » £1550mg « £1560mg . £7570mg . £1580mg - £1590mg 5% £1600mg . of the
Pi-IL-335048  FEHELLSCHE T 22 , K 75mg . 150mg  200mg B 300mg Hi—-1L-33H1 4 ith FA 45 52 i
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&

(0126] W LALLE I/ T EEEE Bl ,mg/kg) I A RREES M RIEFATEHIIL-
33FEFFIE a0, ATLLLLZ10. 0001 E4110mg/kg BE A EMFIE B IL-33 A AL
B,

[0127] BE-&V8YT

[0128] MRIFFELLHEHTR, AREN AFEEREATRZRERASIL-33#RANAEH
—MEZ M AIEIT R A ERNRRS. ... .. HE”RIe, EEEIL-335HHIM
A2 BT 2 e B E R i A B AN B VR I 5.

(01291 @, UERSIL-33EM AN EWE S “Z 8”1 R, °T LAZE i A& 1L-33
BRI ZE SV ZRTLIT2/NET L1607 L 4948 /NET 436 /8B L Z124 /8B L Z11 278
Z910/NEF L ZI8/NET ZI6/NET L Z14/NEF L Z2/NI L 1N L 293043 B L 201553 BB £1 043 4
TR R AR IT R ME RS IL-33 AN A MAE S 2 5" M, LR A e S
IL-33 A AMAEMZ L1050 . D155 5 413000 8 . L L/ 292/ L 254708
it 296/ L £98/NIT L 2010/ L 29 12/NEE L 2924/ L 93678 L 2948 /N L 4160/ B4
T2/ Bt AN IR T o _

[0130] S5aEIL-33FBMANNEWHEEY Fr” HARE, EHASSIL-33E RN
VIH G IR N T 5505 (20T Z G ELRIRT) PY7E BRI Aol 58 SR VR 97 FUE PG 2 R
BHEARE ASEITRAMIL-33 AN 2 — A& FEFFIR AL 2R E .

[0131]  ARB\AEIEIRITIL-33N FHRFREBH T E, TR FiE BG4 T EXMET
R BE 5 2 D —Fh AT FIE A B BT-hIL-3350 A B IL-330H . 7T AZE A K B 19 7
RSB SH-hIL-3350 4 A e A I B AN G 7 TR B F B 38 ERFR T3k 884241
277 (NSAID) [ B | f7 R 2K [E BE (RN SRR G M5 (Bl an A BEBE L) (HiAEm
REFT () M IR 8%)  BE AL 2577 (9 A& B 4% (glycopyrronium)) B ER — B0 417
(BlanFemm . 2 & 5] 4 IR B4 (B AHEE R hw E T SR E) RRES R R
g BH R S BRI SIF . SRR B-2- S AR H VB iR R E R I
2+ =0 4 1) 7] B O 48 B #4131 B R SRR U S R B AE R R (TSLP) #5507 INFEE HL7
TgEFEHLA IL-1#5 P05 [L- 4B IL-4RFEEHLHI L IL-13BK IL-13RIEBEHLA  IL-4/TL-13 R IEHT
) IL-5FE 5T L IL-6 8 IL-6RFE T IL-8FEHLHI IL-9FEHL ] IL-12/23FE i . IL-2244
PO IL-1745807) IL-3185 507 O ARPDEAIN#IF] L IL-25F5 Hi 57 0 53 — R IL-33+5 4178
AN ERETF IR AR TL-3335 507, A E G T T Bk #E A Z R E PR IL-334 &
KR REESRFEER ey . flan, 5t F RN A, 7T UL H & & HF f-hIL-33F kM E
/DT FAMVRIT FIR IR A AU R 2 MR A BB R E M, TUE S
R EAE A R IR 7 R SE B 5Hi-hIL-33i 4448 & i IR BAMGIE T A &
[0132] A=

[0133] AR\GFEFZ, HEHEUSAL4R SE2K SALR F2E1K . G3F1IK .5
4IRS ALR B AR VES AR BI2E RN A LR ERMRE S SIL-335
AR AGMAEYRRA S RE , RESLIIRIT M FEF Y Rt FE S H-1L-3340/k
K25 &Y S5 b, LA#90. 01 = 4920mg/kg A E . FARIEZ10. 022 47,20, 038 4
5.80£0. 052 #)3mg/ ke A B EG HLIIREH .
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[0134] AREA K BB RIFELLSEHE 5 5, BT LAAE B OB F2 H 4 2 71 R TL-3 345 077 i FH
BRRE MEAKPKZ AT HMAFEEEERAESZAERAZFENIL-335P07] A3
ch 5 PR “UR IR R 4, ZE R TR R 180 A, 3l 3n , 7E 4 T (R B (9 2, B0/NE W BR B0E
¥ A) B MARE R, BEFIIL-33B A AL 2R E A RKBEFETE, RAEKIRS
BEHRANVIGEFERIL-338B A, 2 L—ANBHEANE ZFIEMIL-33FHL7), FAE
Bk 2 DA — N Z AN B =FERM IL-33F 57

[0135]  RiE“WIEFIE” . P FIE” M B =78 RRIL-33FE T 57000 5 FH H e 18 IR -
BRI T, “VIRa B RAEIRIT H RITHEN AN FE (B HRIEEEFE") ; “B-HE £
HEWIERIRZ EHRANTE: B “E=FE" REF _FNEZ EHRANFE METNE.F 2
FIEFE =FIE AT LA & AR 2R IL-335E 57 , (8 238 % 0T LA ZE i PSR 2R 05 T 4% e A
Bl {BR, ERESHE TR, EVIEFE.E ZNEN/RE=FEFTEHIL-335EHH
MIEFEVRIT TR I R R (o, 7638 2408 ) L sm TR ER S B, AR
BELZA (BN, 2.3.480560) FIERIEIRTT H BRI AER “RATFIE” b & & DA E R E
B e IR (B, “ERFIE) .

[0136] AR — M ROIELHETRS, EERENIT—IMFIEZE1-14 (B, 1.
11/2.2.21/2.3.3Y/2.4.41/2.5.5'/2.6.6'/2.7.7"/2.8.8'/2.9.91/2.10.10" /2,11 .11 /2,12,
12'/2.13.13'/2.14.14" /.8 E %) A ASENE - F/RE=FE . AP EE Bk
ERRT— IR 2R, £ KRB IRE+ , TR IR T R BB T — N B2 80
MRS BE T IL-3B3RBAMFNE, BEBAFE.

[0137] REAKPKZ TR A ETUERE, SBEHAEERBENSE - A/RE=F
BRIIL-33F5 907 Bl , FE R L SL 5 Bop , BN B RIB RS B E A T sL
FH,EWANBEESD F0,2.3.4.5.6.7.88F L) B FNBHEAL BE B, EE
i T 2R B NENE=FEBEAAEE AR ESHEFRS, BHANBE S B,
2.3.4.5.6.7. 8B EZN) F=FER AL BE.

[0138] HEWRENME_FEMIHEAZRF , BMEFETUL SR EE ZFEMERD
MR FIW, BN E_REATUEEBRENIT— /M EZ F1-2FERS B E 2,
EERZNEZFNENLEFTRP . BNEZFETUUSHEE = EHRE MR
B0, N E=FEATUEERENT — MR Z G241 AR A% BF AT & Hh, B8
ZR/BEE =R B M R4S B E B R AT LR T RS RE R AL BT W] LLAE IR )T T AR
RN EASE R TFERAREEULES N EENTE.

[0139]  AKRHABGFECEMH ERHEET FEARSCH W RIE TR MEHAT R A
W R “m) B T e, AR A e BB B IL-33 MBI FIB LU S, tnR B R s
R—PMRENHAENETSHEARERE B, Z020%5E) . UL EFARHEE
= I Ek AR AR 32 £ B FUMT T A T B s =, BB A L B N TL-33 &R 7RI & . 5l 4n, 3t
BEVUE2ERSRRS B & 150mg BRI F-IL-335 A MBIT A RS , IR 7ES.
10.12.14. 16 E £ FLLE, TR BH MR LM —N SN ED20% 508, SRR TR B8
R TE R IT B R (R B2 452 B0 BT T I B Z , IR A 3-IL-33 AR R U E 1 n &
ik S (Blan, /£5510.12.14. 16 18 A LA T FF48) B2 B 1K A1 200mg  300mg B BB £ .
[0140] ¥&¥7RE4K
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[0141] AKLBHAFETE LEEAEREENZRER AR TIL-3B3ERANBITAE
Y. AP E R RR FREENZRE RGN ASIEAZY, KRIHIL-331 2
2 3 B B RS Y — P R 22 R R BRI AR » i 0 A SCRR B AR L (5 4m, 4 5  fil o ¥ e R A
L 490 O 188 25 5 | 1) s e £ o PR T RIS ) B e T s A B A A B (R KR, 8, (B AN BR
FIL-5%) , FI/BHC L2 8 H BB A SCHR I TL-334 5 B 5 R 05 42— T
[0142]  SEHE4E

[0143] 32 i ST e 451 I T 44 A= TR 3B AR N 52 3R 43k G 4] ol 48 R4 A % BR B 07 ¥
A AP ERAFF R, BEBELHAANZ RN AR TERR G MM RKHE. B4
B SRR = T AR B, BB ES MERE, BN SEE g iRE
MREBRIESIMEH, BUGBBREEN, » FERTFYSTE, BERUBKERRA,
B E#EEREL RS .

[0144]  sZiE1. 4F%F AIL-33H0 AFUAR R 6 &

[0145] BEE ANIL-33f4ERSER CARIBGRENE) —EBEEEAS LS REAL
EERE H E AR T AR X DNAR) VELOCIMMUNE® /M R 8 TL-33-%F 7 M 1) 4
2 W 52 WS WP E G N . LSS I e BE R R, I IR R OR IF 5/ R B B 4
fha LR B AT ST R AR R N F AR 4 M R IR R AR £ LA Rl 7= 4
IL-33-4¢ R MDA A R HIZE AR, BRI JLFH-IL-338 & hitk (B, AF A &L
R RN /N B 1 58 45 M IR P44 5 a0 R A 48 DA G 77 K7 AR B R 6 1 P4 : HIMO5 59N,
HIM9566N . HIMI568NFIHIMIS65N . Fifi 5 44 Kk B ik & Hu i i N AT AR 45 e e B B N B e 4514
B, b A& an A S BTk i 4 AHT-1L-335u4k.

[0146]  4n7EUS 2007/0280945A19 ATiR , it IR 5B BB V& 40 M A& B 70 J5R BH 14 B B4R g
BB BH-IL-33004k . AZ 7k, B 2 LA S APT-1L-33%5u 4k (BN, BH AN AT 28 454 35
FNAE B 4 M3 R Buid) s an T 48 DAt O =072 A2 59 7 46 M 44 : H4H9629P \H4H963 3P .
H4H6940P \H4H9659P .H4HI660P .HAH9662P .H4H9663P .HAH9664P .H4HI665P . HAHIGE6P
H4H9667P .H4H9670P \H4H967 1P HAHI672P \H4H967 5P FIHAHI6T6P .

(01471 75T T )i 79 SE e 451 P VE AR R T AR 8 A 52 e 451 () 7 v 1) &% B = 5 PR - TL-33
AR B JE e A 2 1

[0148]  sSCHEf2. HEEMEEE PR X FER T

[0149]  FR1[ER T LM PT-1L-33 T80 E HE MR 5 vl 48 X BB 7 7% FICDRF 51\ BA
R EAIRI X BB AR IR o

[0150] %1
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[0151]
SEQ ID NO:
Hifkdr4 | HCV | HCDR | HCDR HCDR | LCV | LCDR | LCDR | LCDR
R 1 2 3 R 1 2 3
HI1M9559
N 2 4 6 8 10 12 14 16
H1IM9566
N 18 20 22 24 26 28 30 32
HI1M9568
N 34 36 38 40 42 44 46 48
H4H9629
P 50 52 54 | 56 58 60 62 64
H4H9633
P 66 68 70 72 74 76 78 80
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[0152]

H4H9640

P 82 84 86 88 90 |92 94 96
H4H9659

P 98 100 102|104 106 [108 |[110 |112
H4H9660 |

P 114|116 118 120 122 124  |126 |128
H4H9662

P 130|132 134 136 138|140 |142 | 144
H4H9663

P 146 | 148 150 152 154 156 |158 |160
H4H9664

P 162 | 164 166 168 170 172|174 | 176
H4H9665

p 178 | 180 182 184 186 188 190 |192
H4H9666

P 194 196 [198 [200 |202 |204 206 |208
H4H9667

P 210|212 214|216 218 220 [222 224
H4H9670 | |

P 226 |228 230 232|234 |236 238 |240
H4H9671

P 242|244 246 248 250 |252  |254 256
H4H9672 |

p 258 | 260 262|264 |266 (268 |270 272
'H4H9675 |

P 274|276 278 280 282 284 |286 |288
H4H9676 |

P 290 [292 294 296 208|300 |302 |304
H1M9565

N 308 |310 312 314 316 |318 (320 |322

[0153]  FEASCH @ HIRYE T b iy BIEIR KUk FeRT S (i 0 “HIM” B H4H") , 4k 2 LA%
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FFFIRE (B0 “9559” | “9566” B, “9629” , NFER 1 FFR) » 4k 2 LL P BN JE 4 AT , AR
W% 441, PURTE A SO A] AR FRYE , 5040, “HIM9559N” | “HIMIS66N” | “H4HI629P” & . 7
A 30 f3 R PUA dr 2 FIHIMATHAHRT S8 /R Fr iR Sri i 4 ;e Fe X B Fh BY o 5 4n , “HIM® B
B A /N 1gG1 Fe, T “H4H” Hi4 B AN 1gG4Fc. AR @R AN RSHAK, G5 E
Fe R Fh 2 f) LA o] UL R B A B Fe[E R B FHudk (Blan, A /MR 1g61 FeHifkmy LA
AR B E NgCaR ik, 55) B EEMIBR T, \T 2 (BIECDR) ~-HHRLIF iR
M ZhR IR R R R R AR ], BLTRAR S, & 14 B2 A R ) B A B 2R ABL , DB Fe S i
B R

[0154]  sEHEf]3. IL-33fHROMIZE

[0155]  ff FHARHERY 73 FAE M) F B AR M AR K B 1 5 PR 8] 7w 1 P TL-3 34 B 57 (IL-33
) o B—FhIL-3335+H7) (hST2-hFc,SEQ ID NO:323) H7E B MIC-35 A1gGl FclX (SEQ ID
NO:331) FIN-u & 9 A ST2 (SEQ ID NO:327) F) AT ¥ 1t 4 Mo b X 4 1 - 58 — FhIL-33+5 90
7 (hST2-mFc,SEQ ID NO:324) H7E'E KIC-ut 5 /MR 1gG2a FclX (SEQ ID NO:332) FN-Jigfl
A AST2 (SEQ ID NO:327) Hyml i M M /M X 38 4H B - 38 = FFIL-3345 517 (hST2-
hILIRAcP-mFc,SEQ ID NO:325) H £kt i 2H i, Frik 28 N Al & 4k BB 78 B BIN-um b 1]
AST2 (SEQ ID NO:327) ,4%Z LA AIL-1RAcP (SEQ ID NO:329) H4Hfu#h X i, 4k = LLEE BB
C-U A B /MR 1gG2a Fe (SEQ ID NO:332) . S5 #FIL~33+5 15 (mST2-mIL1RAcP-mFc, SEQ
ID NO:326) B 2% N Rl& A2 R, Bk 48 N ik & 1 BB 75 B FIN-3m 4b A9 /MR ST2 (SEQ ID NO:
328) , 4k Z PA/NER IL-1RAcP (SEQ ID NO:330) W) 4RpE#M X 35k , 4k 7 LA TE & B C-dm AL Y /N B
1gG2a Fc (SEQ ID NO:332) . 58 HFFIL-3345H157) (hST2-hIL1RAcP~hFc,SEQ ID NO:335)
LN RLE R R, FTIA LR W Rl &k B £ EN-3H AL RISEQ ID NO: 3271 AST2, 4k 2 LAA
IL-1RAcP (SEQ ID NO:329) BI4HBE AN X 35k, 4% 7 PATE BRI Cim kb i ATgGl Fc (SEQ ID NO:
331) R2a IR T AR IL-33 5 HUFIAE A 1A A 2 ) B S IR . R 2b iR T IL-33%
PURIREN TR A RS 7 I BRI 5

[0156]  F2a:IL-333EHT7 (IL-33BH) A R 45
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[0157]
SEERH
H-FH
SEBRY
1L-33 #5570 7] D145 D24y M @45
T2 4 IgG1 F
hST2-hF SEQ ID ﬁ(ssEQlfI}i@ AL ()S\Eg ID C
14-01C : } A S
NO:323 .
NO:327) NO:331)
/MR 1pG2
| A ST240H0 M TgG2a
hST2-mF SEQID SMSEQID | AfETE e
y 1 2~ C N
NO:324 (SEQ ID
NO:327)
NO:332)
/MR 1gG2a
SBQID AST240H | A IL-1RAcP | Fe
hST2-hIL1RAcP-mFc N(?)Q:?,Qs SMSEQID | 4ffI#NSEQ | (SEQID
o NO:327) |IDNO:329) |NO:332)
] NG B 1gG2
JNELST240 IR N /MR 1gG2a
| \, SEQ ID o IL-1RACP 4l | Fe
mST2-mIL1RAcP-mFc NOAE HIANSEQ §4HEEO D | (8EQ D
’ ID NO:328) O
NO:330) NO:332)
SEQ ID A ST2 4001 | A IL-1RAcP | A 1gG1 Fe
hST2-hIL1RAcP-hFc¢ NO. 335 SHSEQID | 4iifE4MSEQ | (SEQID
ST NO:327) | IDNO:329) |NO:33D)

[0158] F2b: EEMTH

[0159]
WRE 2]
SEQID KFSKQSWGLENEALIVRCPRQGKPSYTVDWY YSQTNKSIPT
NO:323 QERNRVFASGQLLKELPAAVADSGIYTCIVRSPTFNRTGYAN
(hSTZ»hFc) | VTIYKKQSDCNVPDYLMYSTVSG:SEKNSKIYCPTIDLYNWT
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[0160]

RN

gl

APLEWFKNCQALQGSRYRAHKSFLVIDNVMTEDAGDYTCK |
FIHNENGANYSVTATRSFTVKDEQGFSLFPVIGAPAQNEIKE
VEIGKNANLTCSACFGKGTQFLAAVLWQLNGTKITDFGEPR
IQQEEGQNQSFSNGLACLDMVLRIADVKEEDLLLQYDCLAL |
NLHGLRRHTVRLSRKNPIDHHSDK THTCPPCPAPELLGGPSV |
FLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDG

VEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK |
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQ |
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS |
FFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL
SPGK

SEQID
NO:324
(hST2-mFc¢)

KFSKQSWGLENEALIVRCPRQGKPSYTVDWYYSQTNKSIPT
QERNRVFASGQLLKFLPAAVADSGIYTCIVRSPTFNRTGYAN
VTIYKKQSDCNVPDYLMYSTVSGSEKNSKIYCPTIDLYNWT
APLEWFKNCQALQGSRYRAHKSFLVIDNVMTEDAGDYTCK
FIHNENGANYSVTATRSFTVKDEQGFSLFPVIGAPAQNEIKE
VEIGKNANLTCSACFGKGTQFLAAVLWQLNGTKITDFGEPR
IQQEEGQNQSFSNGLACLDMVLRIADVKEEDLLLQYDCLAL
NLHGLRRHTVRLSRKNPIDHHSEPRGPTIKPCPPCKCPAPNL
LGGPSVFIFPPKIKDVLMISLSPIVTICVVVDVSEDDPDVQISW
FVNNVEVHTAQTQTHREDYNSTLRVVSALPIQHQDWMSGK
EFKCKVNNKDLPAPIERTISKPKGSVRAPQVYVLPPPEEEMT
KKQVTLTCMVTDFMPEDIY VEWTNNGKTELNYKNTEPVLD
SDGSYFMYSKLRVEKKNWVERNSYSCSVVHEGLHNHHTTK |
SFSRTPGK
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[0161]

PR

il

SEQID
NO:325
(hST2-hIL1
RAcP-mFc)

KFSKQSWGLENEALIVRCPRQGKPSYTVDWY YSQTNKSIPT

QERNRVFASGQLLKFLPAAVADSGIYTCIVRSPTFNRTGYAN
VTIYKKQSDCNVPDYLMYSTVSGSEKNSKIYCPTIDLYNWT

APLEWFKNCQALQGSRYRAHKSFLVIDNVMTEDAGDYTCK
FIHNENGANYSVTATRSFTVKDEQGFSLFPVIGAPAQNEIKE
VEIGKNANLTCSACFGKGTQFLAAVLWQLNGTKITDFGEPR
IQQEEGQNQSFSNGLACLDMVLRIADVKEEDLLLQYDCLAL
NLHGLRRHTVRLSRKNPIDHHSSERCDDWGLDTMRQIQVFE
DEPARIKCPLFEHFLKFNYSTAHSAGLTLIWYWTRQDRDLE
EPINFRLPENRISKEKDVLWFRPTLLNDTGNYTCMLRNTTYC
SKVAFPLEVVQKDSCFNSPMKLPVHKLYIEYGIQRITCPNVD
GYFPSSVKPTITWYMGCYKIQNFNNVIPEGMNLSFLIALISN
NGNYTCVVTYPENGRTFHLTRTLTVKVVGSPKNAVPPVIHS
PNDHVVYEKEPGEELLIPCTVYFSFLMDSRNEVWWTIDGKK
PDDITIDVTINESISHSRTEDETRTQILSIKKVTSEDLKRSYVC
HARSAKGEVAKAAKVKQKVPAPRYTVESGEPRGPTIKPCPP
CKCPAPNLLGGPSVFIFPPKIKDVLMISLSPIVTCVVVDVSED
DPDVQISWFVNNVEVHTAQTQTHREDYNSTLRVVSALPIQH
QDWMSGKEFKCKVNNKDLPAPIERTISKPKGSVRAPQVYVL
PPPEEEMTKKQVTLTCMVTDFMPEDIYVEWTNNGKTELNY
KNTEPVLDSDGSYFMYSKLRVEKKNWVERNSYSCSVVHEG
LHNHHTTKSFSRTPGK

SEQ ID
NO:326
(mST2-mIL1
RAcP-mF¢)

SKSSWGLENEALIVRCPQRGRSTYPVEWYYSDTNESIPTQKR
NRIFVSRDRLKFLPARVEDSGIYACVIRSPNLNKTGYLNVTIH
KKPPSCNIPDYLMYSTVRGSDKNFKITCPTIDLYNWTAPVQ
WFKNCKALQEPRFRAHRSYLFIDNVTHDDEGDYTCQFTHA
ENGTNYIVTATRSFTVEEKGFSMFPVITNPPYNHTMEVEIGK

PASIACSACFGKGSHFLADVLWQINKTVVGNFGEARIQEEE

GRNESSSNDMDCLTSVLRITGVTEKDLSLEYDCLALNLHGM
IRHTIRLRRKQPIDHRSERCDDWGLDTMRQIQVFEDEPARIK
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[0162]

PR gl

CPLFEHFLKYNYSTAHSSGLTLIWYWTRQDRDLEEPINFRLP
ENRISKEKDVLWFRPTLLNDTGNYTCMLRNTTYCSKVAFPL
EVVQKDSCFNSAMRFPVHKMYIEHGIHKITCPNVDGYFPSS
VKPSVTWYKGCTEIVDFHNVLPEGMNLSFFIPLVSNNGNYT
CVVTYPENGRLFHLTRTVTVKVVGSPKDALPPQIYSPNDRV
VYEKEPGEELVIPCKVYFSFIMDSHNEVWWTIDGKKPDDVT
VDITINESVSYSSTEDETRTQILSIKKVTPEDLRRNYVCHARN
TKGEAEQAAKVKQKVIPPRYTVESGEPRGPTIKPCPPCKCPA
PNLLGGPSVFIFPPKIKDVLMISLSPIVTCVVVDVSEDDPDVQ
ISWFVNNVEVHTAQTQTHREDYNSTLRVVSALPIQHQDWM
SGKEFKCKVNNKDLPAPIERTISKPKGSVRAPQVYVLPPPEE
EMTKKQVTLTCMVTDFMPEDIYVEWTNNGKTELNYKNTEP
VLDSDGSYFMYSKLRVEKKNWVERNSYSCSVVHEGLHNH

HTTKSFSRTPGK
SEQID KFSKQSWGLENEALIVRCPRQGKPSYTVDWYYSQTNKSIPT
NO:327 QERNRVFASGQLLKFLPAAVADSGIYTCIVRSPTFNRTGYAN

(A ST2 41 | VTITYKKQSDCNVPDYLMYSTVSGSEKNSKIYCPTIDLYNWT
GheERIER) | APLEWFKNCQALQGSRYRAHKSFLVIDNVMTEDAGDYTCK
FIHNENGANYSVTATRSFTVKDEQGFSLFPVIGAPAQNEIKE
VEIGKNANLTCSACFGKGTQFLAAVLWQLNGTKITDFGEPR
IQQEEGQNQSFSNGLACLDMVLRIADVKEEDLLLQYDCLAL
NLHGLRRHTVRLSRKNPIDHHS

SEQID SKSSWGLENEALIVRCPQRGRSTYPVEWYYSDTNESIPTQKR
NO:328 NRIFVSRDRLKFLPARVEDSGIYACVIRSPNLNKTGYLNVTIH
(/MR ST2 411 | KKPPSCNIPDYLMYSTVRGSDKNFKITCPTIDLYNWTAPVQ
Hash 45 H5R) | WFKNCKALQEPRFRAHRSYLFIDNVTHDDEGDYTCQFTHA
ENGTNYIVTATRSFTVEEKGFSMFPVITNPPYNHTMEVEIGK
PASIACSACFGKGSHFLADVLWQINKTVVGNFGEARIQEEE
GRNESSSNDMDCLTSVLRITGVTEKDLSLEYDCLALNLHGM
IRHTIRLRRKQPIDHR
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[0163]

PR

il

SEQID
NO:329

(A ILIRAGP
Ao S5 H

SERCDDWGLDTMRQIQVFEDEPARIKCPLFEHFLKFNYSTA
HSAGLTLIWYWTRQDRDLEEPINFRLPENRISKEKDVLWFRP
TLLNDTGNYTCMLRNTTYCSKVAFPLEVVQKDSCFNSPMK
LPVHKLYIEYGIQRITCPNVDGYFPSSVKPTITWYMGCYKIQ
NFNNVIPEGMNLSFLIALISNNGNYTCVVTYPENGRTFHLTR
TLTVKVVGSPKNAVPPVIHSPNDHVVYEKEPGEELLIPCTVY
FSFLMDSRNEVWWTIDGKKPDDITIDVTINESISHSRTEDETR
TQILSIKKVTSEDLKRSYVCHARSAKGEVAKAAKVKQKVPA
PRYTVE

SEQID
NO:330
GN:
ILIRACP 41

SERCDDWGLDTMRQIQVFEDEPARIKCPLFEHFLKYNYSTA
HSSGLTLIWYWTRQDRDLEEPINFRLPENRISKEKDVLWFRP
TLLNDTGNYTCMLRNTTYCSKVAFPLEVVQKDSCFNSAMR
FPVHKMYIEHGIHKITCPNVDGYFPSSVKPSVTWYKGCTEIV
DFHNVLPEGMNLSFFIPLVSNNGNYTCVVTYPENGRLFHLT
RTVTVKVVGSPKDALPPQIYSPNDRVVYEKEPGEELVIPCKV
YFSFIMDSHNEVWWTIDGKKPDDVTVDITINESVSYSSTEDE
TRTQILSIKKVTPEDLRRNYVCHARNTKGEAEQAAKVKQKYV
IPPRYTVE

SEQ ID
NO:331
(A 1gG1 Fc)

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSC
SVMHEALHNHYTQKSLSLSPGK

SEQID
NO:332
(/ML IgG2a
Fc)

EPRGPTIKPCPPCKCPAPNLLGGPSVFIFPPKIKDVLMISLSPIV
TCVVVDVSEDDPDVQISWFVNNVEVHTAQTQTHREDYNST
LRVVSALPIQHQDWMSGKEFKCKVNNKDLPAPIERTISKPK
GSVRAPQVYVLPPPEEEMTKKQVTLTCMVTDFMPEDIY VE
WTNNGKTELNYKNTEPVLDSDGSYFMYSKLRVEKKNWVE
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[0164]
YA il
RNSYSCSVVHEGLHNHHTTKSFSRTPGK
SEQ ID SITGISPITESLASLSTYNDQSITFALEDESYEIYVEDLKKDKK
NO:333 KDKVLLSYYESQHPSSESGDGVDGKMLMVTLSPTKDFWLQ
(RIS (M. | ANNKEHSVELHKCEKPLPDQAFFVLHNRSFNCVSFECKTDP
fascicularis) | GVFIGVKDNHLALIKVDYSENLGSENILFKLSEILEHHHHHH
IL-33-6His)
SEQID KFSKQSWGLENEALIVRCPRQGKPSYTVDWYYSQTNKSIPT
NO:335 QERNRVFASGQLLKFLPAAVADSGIYTCIVRSPTFNRTGYAN
(hST2-hIL1 | VTIYKKQSDCNVPDYLMYSTVSGSEKNSKIYCPTIDLYNWT
RAcP-hFc) | APLEWFKNCQALQGSRYRAHKSFLVIDNVMTEDAGDYTCK

FIHNENGANYSVTATRSFTVKDEQGFSLFPVIGAPAQNEIKE
VEIGKNANLTCSACFGKGTQFLAAVLWQLNGTKITDFGEPR
IQQEEGQNQSFSNGLACLDMVLRIADVKEEDLLLQYDCLAL
NLHGLRRHTVRLSRKNPIDHHSSERCDDWGLDTMRQIQVFE
DEPARIKCPLFEHFLKFNYSTAHSAGLTLIWYWTRQDRDLE
EPINFRLPENRISKEKDVLWFRPTLLNDTGNYTCMLRNTTYC
SKVAFPLEVVQKDSCFNSPMKLPVHKLYIEYGIQRITCPNVD
GYFPSSVKPTITWYMGCYKIQNENNVIPEGMNLSFLIALISN
NGNYTCVVTYPENGRTFHLTRTLTVKVVGSPKNAVPPVIHS
PNDHVVYEKEPGEELLIPCTVYFSFLMDSRNEVWWTIDGKK
PDDITIDVTINESISHSRTEDETRTQILSIKKVTSEDLKRSYVC
HARSAKGEVAKAAKVKQKVPAPRYTVEDKTHTCPPCPAPE
LLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK

[0165]  sifsl4: IL-337E I YINEEY
[0166] HATHHAKFEWEERALREIL-330/ M ITAE. TRMHERE THT
T e R e ] 54 N TL-33 3R 1A AH S AR Le 2L IR 72 A IL-33+5 AT s A J5 2 2
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B VA TS AR T .

[0167]  JRAAZ)) /75 DNAIS %

[0168]  JEIT IR AABH F75DNAIEIE (HDD) ZEEFA 2 (WT) /NBR P i RI& /MR IL-33 . % F-HDD3E
B, AWT/NRIES50ugE 25ugRIEEK /PR IL-331 Fiki (3 WGenBank B R 5NM_
001164724 ;mIL-33) BX50ugER25ug /A& 4w bD /7 51 () A &) R (25 #548) - ZEHDDVEST LU R 7R
REFE/INER , FRUREE MR - T R AR H ORG) O U5 BT AN B . 7E X e 41 2R Fh Rk I AT 10
NEFE E/RE T HRLF

[0169] W #H SIS 51 0 i

(01701  {# FQuickAmp RNA Amplification Kit (Agilent) ¥4Cy3-CTP# A3 H500ng /=
RNARI ™ BE R cRNAHF SR G 1ok B BN EE R I Cy SARIE HI cRNA 58 £ 43538 M 5 /DR B 7
HIFI60RAEREWIN E HlAgilentPE FI 7T AR IBAT Lent 77 SR HATRE 51 B 2238 FIpk i, 376
Agilent Microarray$3#{¥ F33#if% %) . /8 FHAgilent Feature Extraction Software
9. SANFIRERIBE 5 B R SR AU .

[0171] ke

[0172]  7EHF 55 45 SRR @ i 00 I 57 0 4 M i 4 33 Microtainer® R E P o 38 13K 1 i 7E
HiRFEZE /D305, RVFIMREL BT AR A E.OHLF7ELS,000x gfE4°CEE L1044,
fdkR 45 1) MLV AN B B UTIE K8 BB LI (A 2 R IIE) BB 3t e i B E AR+ 365&
L AL ER B A A

[0173]  MiEE4HRIR BRI+ HI IL-33 | B IR E i e

[0174]  #RHEA 7=/ 49 UL BA 15, 45 FI R A RD R X MIELISARFI & H 2 A (DY3625) FI/NER
(DY3626) IL-33HIL-33¥K & .

[0175]  MiBECAHAERMEM IR B/ N B R C) IRENHE

[0176] ¥ FH& HCusaBio (Through ARP) (B %5 CSB-E05133m) F] /N FEEEE (CT) ELISA
BAE AR ILE T E /DR RS R ARE ST & — IR AL A0 4 72 78 7Y U B 047
SEBRAE.

(01771 ZHRSLAEDHE I (1) /)N B IL-59R BE 1l 2

[0178] RBIFEAEHIHBHE B, EHV-PlexEH /PR ZBRAENE R E MesoScale
Discovery,#K152A41) Ml & it & BRI+ AR FikE .

[0179]  JZ AR5 S 0 1% 14 il 35 A REASE AU :

[0180]  Z5TL-33HumIn/NER £ e FI7E20uL 1XMEES 2h42 i Eh K (PBS) RS BEI¥) 50ug B
L UEIRER Y (HDM; Greer , #XPB70D3A2. 5) 8820uL 1X PBS, & JE3KIL15/E .25 1L33HumIn/ MR
M =N XTHRAE ME FI7E20uL 1X PBSH R 50ugHDMIRER Y , & A3 R L4811 A, LLIEAY
FEPURIBIT TF G I TR () T EFE FE . ZEHDMI 15 948K 11 B LA J5 FF 4B 44 15 4H HDMI 5 G /N BR,
B2 R HuE 5 25mg / kg B - TL-334044 L HAH96 7 5PEL 7] i BY 5o BR 4% , SR /5 45 JE 20Kk B B HDMIK
LR GEA AR PEIETT) JEM T ZESSR , AT H /MR AL, FUBER 18I I N A
HISER LR VAT A R B RTER3F.

[0181]  Z51L-33HumIn/NER B P9 HufE FHAE20ul 1XBERE 2h 22 phEhsK (PBS) AR HI50ug B
2 4R BN (HDM; Greer , #XPB70D3A2. 5) BE20uL 1X PBS, % A3 K F£15/8 .45 1L33HumIn/M iR,
) 538 AN X BB ZH B B AE 200l 1X PBSTh % FR A 50ugHDMIZ BN, 8 E3 R 4E11 &, UL 7EHT
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Y8 TT FFAE R R B ™ E AR B  ZEHDMI 5 1 1 1 A LA 5 TR 46 45 PR ZELHDOMBC T F /N B B2 R b v
5}25mg/ kg Pi—IL-33 5044 \HAHO67 5PEY ] Fib BY ot KR 44 , 348 5 8 B 21k B ZIHDMI 7 45 3R
SRMBUAIRTT) JER RIS K KFTE IR A TE , IR EATHIIT . /N R AR SEIe 144
AT RERAERIF.

[0182] R3:/PNRAKLWHALIBITHE

[o183] [ PR RANBE  BABGEERRRER Gk

&)
f IL-33 IX PBS 15 Ji v
HumiIn /M|~
50 ug HDM
D IL-33 20 ”f, 1X P;;E 458 11 /8 I
Humln /M - o ’
50 ug HDM 7&
otsa1 [ |IE-33 20 ﬁi IXPBS |15 /4 7
HumlIn /> B, h |
sougHDM ZE| |
P 20 utg, IXPBS (15 4 FIREAI
HumlIn /M, N uls ) 5 ) B
50 ug HDM 7E |
1L-33 Hi-10-33 Hifk
5 _ ., RO uL 1IXPBS |15/ ,
Humln /& " (H4H9675P)

(01851  ZHZUSIR FH TR FERE 4T

[0186]  ZERRKIMLAJG , ¥ FHELH , BN & B 400ul RNA Later (Ambion, H 3 EAM720) B3R
W, IR ER 2 BT E-20 CiEAF G HRAETRIZol R S) Ak, K & TS B AR B4 7=
P 18 B 45, 48 F B FMicroarrays Total RNA Isolation KitHMagMAX™-964ii4k &4 &
RNAFI7K A o 43 FA SR B T8 51 H BIMagMAXIR 1) & I MagMAX™Turbo™DNase BufferFITURBO
DNase , i 22 K ZHDNA. f# FI SuperScript®VILO™Master Mix¥mRNA (2142 .5ug) REF K
cDNA . ¥ cDNAFEBE £ 2ng/uL, 3+ {# FHABI 7900HT Sequence Detection System (Applied
Biosystems) fiTagqMan®Gene Expression Master MixFl# ><iI4R4% CNEB2m, N
Calca, AIL33) # 3810ng cDNA.f# FB2miR4H HB-2microblobul in (B2m) K 1 Jy P & %t
B, CLE RS cDNASI N Z 7 V13— o f# FiMicrosoft Excel#lGraphPad Prism™#k {4 4T I8
ST RN BRI ) K V3 — L Z AR FE R N B B2nRIA

[0187]  fiiWi 3k AT 4HARE F 43 4
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[0188]  ZEJRIMLASE , N4E R /NER B A ff ) B F0eh - (cranial and middle lobes) ,

HMANEEIFE T IX Halt B A EFMHFIE W (Pierce,#78430) KA [ IREUAF (1X
T-PERIR#;Pierce,#78510) KB RE F K EITHEHES B NEMEMIAT
T-PERRF (&7 & QB MH TR W) WAL ES1:8 (w/v) HI4H 41 : T-PEREL 2 . A
Tissue Lyser II Qiagen, H3%585300) , it 7B RE F HH A BB REDE L
LTRSS AR EREARIYN LEREBE RS HEH— Do L4
CHEF o

(01891  {# FiBradfordill &R MEME QIR F I SEQ S E X TIWE , K 10ult
BRI — A0 RN 96FLIR H , 3£ 52008l 1X Dye Reagent (Biorad,#500—
0006) IR & 4 I35 9 E 1 (BSA; Sigma,#AT979) 7E1X T-Perif ot 19 R 5 F R4 (FE700u
g/mLFFR) FAEMHEL A E RN ELRE EERBE5- 4085, EMolecular
Devices SpectraMax M5 PR %28 b & #£595nmA "R % & . 18 FGraphPad Prism™#k {4
PATEIE BT LA EE T BSARRE R B B IRV E A A& E.

[0190] #kBEB|AMFE PRI AEARNYFHESFHARE FIRELR— (L 2@
Bradford | @ B HIRNYIN EEAREE, FHNGHRE R FIpgHEE F/mg 2 i &
5 (pg/mgffiZEH , =SD) .

(01911  F4.FIFIIL-33FALEH

Drgll33 | L | B F W (B EEFS #R
IL33 |IL33 |IL33 IL33 |IL33
10.2 4159 1335 |727 50 |863 | Calea ey /B
(CGRP)
[0192] :
36.2 1148 [51.7 |572.8 | 249 |13.8 |Retnla HHFEFR o
6.5 1940 195 1522 (45 |194 | Ccl8 BT (C-C
FPPHC Ak 8
6.5 17.8 |251.0 |149 |80 |459 |Saa3 L3 SERAY B
(1A3
383 282 |83 66.6 |532 [293 |BCI17090 | Gm1975
4.9 328 1612 404 |153 |36 |Klrgl FAn 4N ik
154 117 |68 86.7 1271 |13.8 |Csta Stefin Al
[0193] |5.7 46.1 |182 384 |18 |45 |Msda8a | FEHE 4-5K5R
1.7 19.0 |233 816 |94 |66 Celll kAT (C-C
FEFYELAA 11
3.7 179 |49.0 [180 |258 |10.5 |Serpina3f | 2% BR(EF
i)
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[0194]  ftiic 3R FF 40 iR v 2 A

[0195] fERIMLASG , NG R/ EUH A I8 B, IO\ &8 £ 5 P47 2RI W (HBSS) =
FFR920ng/mL DNAESFI0.7U/mL Liberase THEIEMAIRE &, H VIR K ZA2-3mm K /N
BEBR AR E I &R TR B R R E37T CKIB IR B 20780 o B LA LOmMAY 3R FE N 2
Z &I .8 (EDTA) , 1B 1E R B AR G ¥ e M B Egent 1eMACS C Tubes. FIMACSZE ¥R f$C
TubesH FI B FRIE F)3ml , H: P /58 Fgent1eMACS dissociator® Miltenyi Biotec) f# B £E
i AT BB B B VE TR R B R R E B OB B R TR B 2% T4nl 1X4L MR AR
M R MM A ERIEEFIFHLLE,4$10mL 1X DPBSHIA LLUKIE AL ML 40 R %
ZIPR R R AR SR L, S E R MRTTEY B &% T 1oL 1X DPBSH MG H &
TR S B0 100umiT S8 AR B8 00 i 38 (FE400x gB00 140 8h) , 9 K291, 5x10°8/ 4a e/ FLAH
RAEI6—FLU-JRAR 1 - 28 o R A B8 0 , FAG SR L T ) F5 B 9% T-100uL7E 1X DPBSH1:500
MR KINear-IR LIVE/DEAD®Fixable Dead Cell Stain (InvitrogenH %5 :134976,
5 :1647137) B LUB B AR AE 77 77 B A 5 4 17 1 4kl — R 7E E IRIE & 205 8, [ B 8
Yo FE1X DPBSH IR LIK LA S , K5 40 i 7E50unL & A 1 0upg/mL 4tk B K B 37—/ BR.CD16/CD32
Fc BlockHIMACSE MR EACIR B L0538 AR E R T AEREZ PR TERSH )
MBERE B 2x TR WP A4 CRE 3058, FEHE . FURR B LL S, 18 40 L 7EMACS %
R PRI, BRIZFTELE1X DPBSH1 4B HIBDCytoFix™ , IR GHEACEE 154>
fih, 15 BF 3B B 5K R 1 3 B B VR T MACS 2 il « AR JE W 40 P B V5 W % 1b AcroPrep
Advance 96Filter Plate 30-40umidyE#EHrU-JEMR P . {F FAHTSIE$E (BD Biosciences) 7
LSR Fortessa X-2040AE 7 #r4X L 3REUEE & 2045 . FHF low]Jo X Software (Tree Star,OR)
AT EAE 7, 3 {F FiGraphPad Prism™ (GraphPad Software,CA) AT T4 S B 1
R0 B B SRR (4R AR FE e B BA P fY) , 0%, CD45%,F4/807,Ly6G™,CD11cto™,
SiglecF™ 4w vh ks JH 2 SCAVERY , #04 ,CD45™, F4/807, Ly6G o 518 BR I br 40 g A o
PR 20 L A B R I TR AR AR .

[0196]  F5: AT RAAMIHERSHTHI T

RN
bk | OB & H®S, #t5 e
Alexa Fluor | 103128,
CD45 BioLegend A 17200
700 B191240
. 562681,
Siglec-F | BV 421 BD 1/200
[0197] 4234913
F4/80 | PE BD 56410, 5054900 | 1/500
563978,
Ly6G | BUV395 BD 1/200
4178621
| 550261,
CDlle |APC BD 1/200
5016523
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[0198]  ZEit4r#r

(01991  f# FHGraphPad Prism™6.0f% (GraphPad Software,CA) $AT4t 1447

[0200]  { FiKolmogorov—Smimovig & PN R M EA M. mBHIEA S ESHER I
ARAKFFHEZERA G EARE T4 (G0i@id Brown—Forsy the e I PEA4 ) , 3@ & a)
J7 Z 45387 (ANOVA) 4k 2 LlTukey B R B RMRE R BT L EL K RFIBREED L
SHRB ST HEZE R B ZRER, NFE AKruskal-Wallist& L 4k 2 PADunnK B /R KK
RGBT Z B . LPE<0.050 , INNERES T EREM.

[0201] {5 FiXUESpearmaniE S 4 A 1T A REUF B2 4 . HP{E <0. 058, N AER
RSt EREFH.

[0202] ZERAGELE.

[0203]  S5RIESE, fEid RIXIL-330sh i+ ZELA AT 10 B B FEES & (Calca) IRILE-
FEa (RETNA) #afL A F (C-CHE F) BLfk8 (Ccl8) .MBEREHMAEEHA 3 (Saal) .6m1975
(BC117090) A AG MM EEE F-FE2 4K Kirgl) «stefin Al (Csta) S E4-2EF1E (Ms4a8a) .
B F (C-CE:F) BLfB11 (Celll) M E R B EBR) K (Serpinal3f) (B R4 Mt
Ah, BEBR I, B IL-33F MG R A XN B EAm G T MFIL-33KF,
Z WEIA; =T IMERSE/KT, S HE1B) . MiEIL-3389 18I0 545 & 5 miE /K Fau g in
FHR.

[0204]  F4b, 184 E A i (HDM) Brah Ay (HL AR 22 8% T 28 LR LA Ji5 7 BB 3 AT 4 Il 418 48 fiE
FIRERY) R, PR RER RAESHEIME & EE/NR M+ i, EREFEEEREAD
22 FHIL-334&5 4055 (H4H9675PHI-1L-33HU4E) ¥& 97 ik 19 /0N B B it o 2 38 g 2 o A% R [E) A B
UL e B B A X B TR VR IT X P45 R B E R AR K FEF 2 (B2) .

[0205]  5i4b, IV P4 45 2K th 75 1IZHDM/N AR B 7, I B & FE 45 R K F 5 7R e/
BRIt R B BB AS R /K AR (B LK) At , i R 4% & i /K - 5 76 iZHDM/)N fR AR 7Y
o U ER B R B TL-337K A% (B R 4) , AT IR7R , B 445 & AT LA B IL-33/ B 1%
it AR (5 an S NP R B T TL-330) TR LE AR B

[0206] £ FIL-33/ SR IK S 5, 76 1% HDMAE B ch BFF 57 7 Bt v ks 40 P | R ni 868 1k ot
AR R ILS K AE R AR N E Mg LS 15 AZ Bl RIFT B =S 8H A=
(Z JLE5A (% R 40 AE) 5B (R MR A D) FO5C (IL-5)) ofHAR , 5 FIAE R R Y & H R 7
ANIGIT B FH A 1 8] b B 0o R BT G /N AR EL , 3852 TL-33 31 4AH4H96 75PH /N B R I 78
BATR M B 2 5 D E R P MR AT A PR R PE AL AH A AN IL-5 (2 LI 5A . 5BFI5C) .

[0207] b4t , 75 ML iE B 4% 2 /K SE A 72 B = MR S 3 2 (R A7 1R B 2 A R BK . B 6A 2 7R
T I YE PR A 2R R AR AR L AT AR 2 ] O SR BBk . IRIGB R AR T MLV PR A R RN g IR VE KL G 2
(]S B, BLEI6CE R T ML FE €5 R FAf IL-57K - Z [8] i) S Bk

(0208]  HA4b, FE Mt IL-33 7K Ffitimg b ks S A A AR (B 7A) < fitimg BR PR 40 B (B 7B) A1
FIL-57KF (B 7C) Z [BI477E B 1) R Bk

[0209] Sz, ANEDLBHHEAB BN EIRIE R, £ IL-330KF . 518 RS R MEHEE
B R 2 /D = Fp B 2 FUH SR FNFE 45 R (1) R I8 Z (A AFFE B35 B X B, 115 B, &
55 3% AT LL R FLh W B R P AR FE A/ B R B — R AE AR 4, BLA, Brid SR R
7 BEAS R AT LA T 1R A8 AR SO A 1) 48 A TL- 3335 B 7 0 B 2t
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[0001]

<Hio»
Jamie Orengo
Jeanne Allinne
Wen Fury
Yu Bai

<120

<130> 10187W001

<160> 335

<176>

210> 1
<211> 366
<212> DNA
Q13> NTIFH

<2206>
223> M

<400> 1

caggtgeage tggtggagtc
teetgtgeag cgtetggatt
ccaggeaagg ggetggagty
acagactecg tgaagggeceg
ctgcaaalgg acagecetgag
tatatcagca getattategg
tcetea

<210> 2
211> 122
<212> PRT
213> NI

<220>
223> &Ry

<400> 2

tggggragge
cacctteagt
gglggeagtt
attéaccate
AZCCRAREAC
geggpticgac

&

Regeneron Pharmaceuticals, Inc.

HF Windows 4. 0 AY FastSEQ

gtggtecage
agttatggea
atatggtatg
tecagagaca
acggeigtgt
ceetgggegee

ctggeaggte
tgeattgggt
atggaagaaa
attccaagaa
attactgtge
agggageect

Hai#-33 (L-33) N1 S MR R EDIREY K&

cctgagacte 60
cegecagget 120
taaatactat 180
cacgetgtat 240
gagagagagg 300
ggtecaccgte 360
366

Gin Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5

10

42

15
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[0002]

Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25

Gly Phe Thr Phe Ser
30

Ser Tyr

Gly Met His Trp Val Avg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40
Ala Val Ile Trp Tyr Asp Gly Arg Asn
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp
65 70
Leu Gln Met Asp Ser Leu Arg Ala Glu
85
Ala Arg Glu Arg Tyr Ile Ser Ser Tyr
100 105
Gly Gin Gly Ala Leu Val Thr Val Ser
115 120

210> 3

2115 24

<212> DNA
213 ANIFFH

<2205
Q223> HIRiy

<400> 3
ggattcacet tcagtagtia tgge

2100 4

211> 8

<212> PRT
213> ANTFFH

220>
223> ERi

<4005 4
Gly Phe Thr Phe Ser Ser Tyr Gly
1 )

Q210> 5

Q1> 24

<212> DNA
213> AT 5]

£220>
£223> Gy

45
Lys Tyr Tyr Thr Asp
60
Asn Ser Lys Asn Thr
75

Asp Thr Ala Val Tyr
90
Tyr Gly Gly Phe Asp

110
Ser

43

Ser Val

Leu Tyr
80

Tyr Cys

95

Pro Trp
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[0003]

<400> 5
atatggtatg atggaagaaa taaa

<210 6

Q1D 8

{212> PRT
213> ANTFF

<2205
223> Gty

<400> 6
Ile Trp Tyr Asp Gly Arg Asn Lys
1 5

210> 7

211> 45
<212> DNA
213> NI F%)

220>
223> AR

<400> 7

goegagagaga geratatcag cagetatiat gggggglicg accee

<210> 8
211> 15
<212> PRT
213> AT

<2200
223> B

<400> 8

Ala Arg Glu Arg Tyr Ile Ser Ser Tyr Tyr Gly Gly Phe Asp Pro
10

1 5

210> 9

<211> 321
<212> DNA
213> N3

<220>

44

24
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[0004]

223> HHMY

<400> 9

gacatccaga tgacceagte tecatectee gtgteotgeat ctgtaggaga cagagteace 60
atcacttgtc gggegagtca pgetattagt agttggttag cetggtateca geagaaacca 120
gggaaageee ctaaggtect gatctatget geatecagtt tgcaaagtgg ggteccatca 180
aggttcageg geagtggate tgegacagat ttcactetca ccatcageag ccigeageet 240
gaagattitg caacitacta ttgtcaacag getaacagtt tcccattcac ttteggecet 300

gggaccaaac tggatatcaa g

Q2100 10
Q1 107
{212> PRT
213> AL

2200

223> H Ky

<400> 10

Asp Tle Gln Met Thr Gln
1 5

Asp Arg Val Thr ile Thr

20
Leu Ala Trp Tyvr Gln Gln

35
Tyr Ala Ala Ser Ser Leu
50
Ser Gly Ser Gly Thr Asp

65 70
Glu Asp Phe Ala Thr Tyr
85
Thr Phe Gly Pro Gly Thr
100

210> 11

<211> 18

<212> DNA

213> ATLFH

<220%
223> Hr ARy

<4005 11
cagggtatta gragitegg

Qi 12

Ser Pro Ser Ser Val Ser Ala Ser Val Gly

Cys
Lys
Gin
55

Phe
Tyr

Lys

Arg Ala
25

Pro Gly

40

Ser Gly

Thr Leu
Cys Gln

Leu Asp
105

10 15
Ser Gin Gly Ile Ser Ser Trp
30
Lys Ala Pro Lys Val Leu Ile
45
Val Pro Ser Arg Phe Ser Gly
60

Thr Ile Ser Ser Leu Gln Pro
75 80

GIn Ala Asn Ser Phe Pro Phe

90 95

Ile Lys

45

321

18
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[0005]

211> 6
<212> PRT
Q213> KNILE)

<2205
<223> H kY

<400, 12

Gln Gly Ile Ser Ser Trp

1

<2105 13

211> 9

<212> DNA
213> N3

<220
Q223> ki

<400> 13
getgeater

<210> 14

211> 3

{212> PRT
213> ALFF)

220>
223> & RpkHy

400> 14
Ala Ala Ser
1

<210> 15

<211> 27

<212> DNA
Q213> ALK

<220>
<223> Hrhy

<400> 15

caacaggeta acagttteee atteact

46



CN 108137682 A F 5 X

6/119

[0006]

210> 16
Q211> 9

<212> PRT
213> AR

220>
223> B

<400> 16
Gln Gln Ala Asn Ser Phe Pro Phe Thr
1 5

210> 17
211> 357
212> DNA
213> ANLE#]

<220
223> R

<400> 17

gaggtgeage tgttggagic tgegggagae ttgglacage cigggeeggte coigagacte 60
teetgtpeag cotetggatt caccltcage agetatgeea tgagetgegt cegecagget 120
ccagggaagg geetggagtyg ggtoteagtt attagiggta giggaagtag cacagactac 180
geagacteeg tgaagggeeg gtteaccatt tecagagaca attccaggga cacgetgeat 240
ctgcanatga acagectgag agecgaggac acggecgtat attactgtge gaaaacgtte 300

tactacttct acggtitgga cgtctgggge caagggacca cgglcaccgt ctectea

<210> 18
211> 119
<212> PRT
213> N3]

<220>
223> M

<400> 18
Glu V¥al Gin Leu Leu Glu Ser Gly Gly Asp Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Ala Met Scr Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Val Ile Ser Glv Ser Gly Ser Ser Thr Asp Tyvr Ala Asp Ser Val
50 55 6¢

l.vs Gly Arg Phe Thr 1le Ser Arg Asp Asn Ser Arg Asp Thr Leu His

47
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65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 95
Ala Lys Thr Phe Tyr Tyr Phe Tyr Gly Leu Asp Val Trp Gly Gln Gly
100 105 110
Thr Thr Val Thr Val Ser Ser
115

<2100 19

<211> 24

<212> DNA

[0007]

213> ANIFH5)

<220>
223> Gy

<400> 19
ggatteacet tcagceageta tgee 24

210> 20

211> 8

<212> PRT
21> AT

220>
223> G

<400> 20
Gly Phe Thr Phe Ser Ser Tyr Ala
1 5

<210> 21
211> 24
{212> DNA
213> N5

L2200
223> &I

<400> 21
attagtggta gtggaagtag caca 24

<Z10> 22

211> 8
212> PRT

48
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[0008]

213> ANLFE%)

{220>
223> AR

<400> 22
Tle Ser Gly Ser Gly Ser Ser Thr
L 5

<210> 23
211> 36
<212> DNA
213> AR5

<2205
223> FHRY

<400> 23
gegaaaacgt tetactactt ctacggttig gacgte 36

<210> 24
Q211> 12

<212> PRT
213> NTFF5)

<220>
223> &MY

<400> 24
Ala Lys Thr Phe Tyr Tyr Phe Tvr Gly Leu Asp Val
1 5 10

210> 25

<211> 321
<212> DNA
Q213> AL

<220>
223> ARk

<400> 25

gacatccaga tgacccagte tcecatectee ctgtetgeat cittaagaga cagagtcace 60
atcacttgee gggegagtca gggcattage aattatttag cctggtatea geagaaacca 120
grgaaagttc ctaaggtcct aatctatget gecatccactt tgeaatcagg ggteccatet 180
cggtteagtyg geagtggate tgggacagit ttcactetca ccatcageag cetgeagact 240

49
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gaagatgttg caacttatta clgtcaasag tatagcagig ceecatteace tticggecet 300
gggaccaaag tggatatcaa a 321

<210> 26
<211 107
<212> PRT
213> NI

<220>
223> EHM

<400> 26
Asp Tle Gln Met Thr GlIn Ser Pro Ser Ser Leu Ser Ala Ser Leu Arg
1 5 10 15
Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Gly Ile Ser Asn Tyr
20 25 30
Leu Ala Trp Tyr Gln Gin Lys Pro Gly Lys Val Pro Lys Val Leu Ile
35 40 45
Tyr Ala Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Val Phe Thr lLeu Thr Ile Ser Ser leu Gln Thr
65 70 75 80
Glu Asp Val Ala Thr Tyr Tyr Cys Gln Lys Tyr Ser Ser Ala Pro Phe
85 90 95
Thr Phe Gly Pro Gly Thr Lys Val Asp lle Lys
100 105

[0009]

<210y 27
211> 18
<212> DNA
213> N3

<2205
<223> B

<400> 27
cagggeatta geaatiat 18

<210> 28
211> 6

<212> PRT
213> N3

<2200
223> AR

50
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[o010]

400> 28
Gln Gly Ile Ser Asn Tyr
1 5

<210> 29
211> 9

<212> DNA
213> NI R

220>
223> A

<400> 29
getgeatee

<2105 30
Q211> 3

<212> PRT
213> NI

{220>
<223> A ALEY

<400> 30
Ala Ala Ser
1

<210> 31
211> 27
<212> DNA
213> NT.FEH

<220
<223> HHm

<400> 31
caaaagtata geagtgecee atteact

<210> 32

Q11> 9

<212> PRT
213> NI

220>
<223> A

51

27
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[0011]

<400> 32
Gin Lys Tyr Ser Ser Ala Pro Phe Thr
1 5

<210> 33
<211> 351
<212> DNA
<213> ANLFH

<2200
223> Bl

<400> 33

caggtgette tggtacagte tggggetgag gtgaagaage ctggggecac agtgaaggte 60
tccetgecaagg cttetggate cactitcace ggetactata tgeactgegt gegacaggee 120
cetggacaag ggettgagty gatgegatgg atcaacccta acaatggtge cacaaactat 180
gecacagaagt ttcagggeag ggtceaccalg accagggaca cgtecatcag cacagectac 240
atggaattga gcaggetgag atetgacgac acggecgtat attactgtge gagagagttg 300

cggtataact ggaagtccety gggecaggga accetgglicea cegteteetie a

<210> 34
211> 117
<2127 PRT
213> AIF3)

<220>
223> Gy

<400> 34
Gln Val Leu Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Thr Val Lys Val Ser Cys Lys Ala Ser Gly Ser Thr Phe Thr Gly Tyr
20 25 30
Tyvr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Trp Ile Asn Pro Asn Asn Gly Gly Thr Asn Tyr Ala Gln Lys Phe
50 55 60
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Arg leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Glu Leu Arg Tyr Asn Trp Lyvs Ser Trp Gly Gln Gly Thr Leu
100 105 110
VYal Thr Val Ser Ser
115

52

351
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[0012]

210> 35
211> 24
<212> DNA
213> ALY

220>
223> GRS

<400> 35
ggatccactt teaccggeta ctat

210> 36

211> 8

<212> PRT
213> ATFR%)

<220>
223> BRRM

<400> 36

Gly Ser Thr Phe Thr Gly Tyr Tyr

1 )

<210> 37
211> 24
<212> DNA
218> A5

<2205
<223> &Y

<400> 37
atcaacccia acaatggigg caca

<210> 38
211> 8

<212> PRT
<213> ALK

<220>
<223> &Ry

<400> 38

Ile Asn Pro Asn Asn Gly Gly Thr

53

24

24
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[0013]

1 5

<210> 39
<211> 30
<212> DNA
213> AIF%

<220>
223> M

<400> 39
gegagagagt tgeggtataa ciggaagtec 30

<210> 40
211> 10
<212> PRT
213> ALK

<2205
223> BRI

<400> 40
Ala Arg Glu Leu Arg Tyr Asn Trp Lys Ser
1 5 10

<210> 41
211> 324
<212> DNA
213> ANIFH)

<2207
223> H kS

<400> 41

gaaattglgt tgacgeagtc tccaggeace cigtetttgt ctccagggga aagagicace 60
cteteetgea gggecagtea gagtgtigge aggecetact tagectggta ccaacagata 120
cetggecage cteceagget ceteatetal ggigeateca geagggecace {gacatecca 180
gacaggttea gtgpeaatgg gtetgggaca gacttcacte tcaccatcag tagactgpag 240
cetgaagatlt ttgeagteta ttactgtceag cagtatgata attceccetta tacttitgge 300
caggggacca ggetggagat caaa 324

<2100 42
<211> 108
<212> PRT
213> ATLH%)

54



CN 108137682 A

FF

5 &

14/119 @

[0014]

<220
<223> GIRE

<400> 42

Glu Tle Val Leu Thr Gln Ser Pro Gly

1 5
Glu Arg Val Thr Leu Ser Cys
20
Tyr Leu Ala Trp Tyr Gln Gln
35

50 55

Gly Asn Gly Ser Gly Thr Asp Phe Thr

65 70

Pro Glu Asp Phe Ala Val Tyr Tyr Cys

85
Tyr Thr Phe Gly Gln Gly Thr
100

<210> 43
211> 21

<212> DNA
213> AL

<2205
223> HHRE

<400> 43
cagagtgtig gcaggececta ¢

<210> 44
11> 7

<212> PRT
213> NTLFH|

220>
223> Bk

400> 44

Gin Ser Val Gly Arg Pro Tyr
1 5

<210> 45

219

Ile Pro
40
Ile Tyr Gly Ala Ser Ser Arg Ala Thr

Arg Leu
105

Thr Leu Ser Leu Ser Pro Gly
10 15

Arg Ala Ser Gln Ser Val Gly Arg Pro

30
Gly GIn Ala Pro Arg Leu Leu
45
Asp Ile Pro Asp Arg Phe Ser
60
Len Thr Ile Ser Arg Leu Glu
75 80
Gln Gin Tyr Asp Asn Ser Pro
90 95
Giu Ile Lys

55
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[0015]

<212> DNA
218> N TR

220>
223> Erkims

<400> 45
ggtgeatee

<210> 46
211> 3

<212> PRT
213> N FE%)

<220>
223> ki

<400> 46
Gly Ala Ser
1

<210> 47
211> 27
<212> DNA
213> N3

L2205
223> A M

<400> 47
cageagtatg ataattocece ttatact

<210> 48
211> 9

<212> PRT
213> NI

<220>
223> ALY

<400> 48
Gln Gln Tyr Asp Asn Ser Pro Tyr Thr
1 5

<210> 49

56

27
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[0016]

Q11> 366
<212> DNA
213> NLA#

{2205
223> & Hkfy

<400> 49

gaggtgeage tgetgeagte tgpegeagge
teetgtgeag cetetggatt cacctttaga
ccagggaagg geetggaatt ggteteagat
geagacteeg tgaaggreeg getcacceate
ctgeaaatga acageetgag agecgaggac
tatagcacca getggttegg gggettigac
teetea

<210> 50
211> 122
<212> PRT
213> AR5

<220>
<223> SR

<400> 50

ttggtacaac ctgeppegtc cetgagacte
agettigeea tgagetgegt cegecagget
cteaggacta glggtggtag tacatactace
teccagagaca attccaagaa cacgetgtat
acggeegtat attactgtrge gaaaagecac
tactggggee agggaacccet ggtcactgte

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

l 5

10 15

Ser lLeu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Arg Ser Phe

20

25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Leu Val

35

40

45

Ser Asp lLeu Arg Thr Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val

50

55

60

Lys Gly Arg lLeu Thr Tle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

65

75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

90 95

Ala Lys Ser His Tyr Ser Thr Ser Trp Phe Gly Gly Phe Asp Tyr Trp

105 110

100
Gly 6ln Gly Thr Leu Val Thr Val Ser Ser
115 120
<2107 51
<211> 24
<212> DNA

213> NI P4

57

120
180
240
300
360
366
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[0017]

(220>
223> Al

<400> 51
ggattcacet ttagaagett tgee

<210> 52
<211> 8

<212> PRT
213> NILFEH|

<220>
223>

<400> 52
Gly Phe Thr Phe Arg Ser Phe Ala
1 5

<210> 53
Q211> 24
<212> DNA
213> ALK

<220>
223> &Y

<400> 53
ctcaggacta gtggtpgtag taca

<210> 54
211> 8

<212> PRT
<213> NLF%)

220>
£223> B

<400> 54
Leu Arg Thr Ser Gly Gly Ser Thr
i 5

<210> 55
211> 45
<212> DNA

58

24

PR
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[0018]

213> ALY

220>
223> &Rl

<400> 55
gegaaaagee actatageac cagetggttc gggggetitg actac 45

<210> 56
Q211> 15
<212> PRT
218> AT F5)

<220>
223> Rk

<400> 56
Ala Lys Ser His Tyr Ser Thr Ser Trp Phe Gly Gly Phe Asp Tyr
1 5 10 15

210> 57
211> 321
<212> DNA
213> AL

220>
223> AW

<400> 57

gacatccaga tgacccagtc tecatettee gtgtetgett ctgtaggaga cagagtcace 60

atcacttgtc gggegagtca gggttttage agetggttag cciggtateca geagaaacca 120
ggeaaageee ctaagetceet gatctatget geatccagtt tgcaaagtgg ggtceccatea 180
aggtteageg geagtggate tgggacagat ticactetca cratcaccaa ccotgeageetr 240
gaagattttg caacttacta tigtcaacag getaacagtt tecectetcac ttteggegega 300
gegaccangy tgpagatcaa a 321

210> 58
211> 107
<212> PRT
213> NLFH

£220>
<223> SR

<400> 58
Asp Tle Gln Met Thr GlIn Ser Pro Ser Ser Val Ser Ala Ser Val Gly

59
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[0019]

i 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Phe Ser Ser Trp
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys leu Leu Ile
35 40 45
Tvr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr lLeu Thr Ile Thr Asn Leu Gin Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Leu
85 90 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 59
<211> 18
£212> DNA
Q213> NIFF

$220>
223> &R

<400> 59
cagggtitta geageteg

<210> 60

Q11> 6

<212> PRT
213> NI

<2200
223> &l

<400> 80
Gln Gly Phe Ser Ser Trp
1 5

210> 61
211> 9

<212> DNA
213> NILF%

<226
<2237 ERl

60

18
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<400> 61
getgeatee 9

210> 62
211> 3

(212> PRT
Q13> NTFH

<220
223> ArELE

<400> 62
Ala Ala Ser
i

<210> 63
21D 27
<212> DNA
Q213> ANIFEH

<220>
223> M

[0020]
<400> 63
caacaggeta acagtitecee tetcact 27

<210> 64
Q21D 9

<212> PRT
213> ATREH

<220>
223> HEM

<400> B4
Gln Gln Ala Asn Ser Phe Pro Leu Thr
1 5

210> 65
<211> 366
<212> DNA
<213> NILF5)

220>
<223> R

61
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[0021]

<400> 65

gaggtgcage tggtggagtc tgggeggagse
tcetgtgeag cetetggatt cacgtitage
ccagggaagg ggetggagtyg ggtcteaagt
geagactccg tgaagggeeg gttcaccate
ctggaaatga acagectgag agecgaggac
ggaactacca cgactttiit ggggttigac

tectea

<210> 66
<211> 122
<212> PRT
213> NIFFH

<220>
<223> ERY

<400> 66

Glu Val Gln Leu ¥al Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5
Ser Leu Arg Leu Ser Cys Ala
20
Val Met Ser Trp Val Arg Gln

35

Ser Ser Ile Ser Gly Asn Gly

50 55
Lys Gly Arg Phe Thr lle Ser
65 70
Leu Glu Met Asn Ser Leu Arg

85

Ala Lys Ser Leu Gly Thr Thr
1060
Thr Leu Val

Gly 6ln Gly Thy

115

<210 67
211> 24
<212> DNA
213> NTFH

220>
223> Eraiy

<400> 67
ggatteacgt ttageageta tgte

Ala Ser
28

Ala Pro

40

Gly Ser

Arvg Asp
Ala Glu
Thr Thr

105

Val Ser
120

10 15

Gly Phe Thr Phe Ser Ser Tyr
30

Gly Lys Gly Leu Glu Trp Val

45
Thr Asn Tyr Ala Asp Ser Val
60
Asn Ser Lys Asn Thr Leu Phe
75 80

Asp Thr Ala Val Tyr Tyr Cys

90 95

Phe Leu Gly Phe Asp Tyr Tep
110

Ser

62

ttggtacage ctgggeegte cetgagacte 60
agctatgtea tgagetgget cegecagget 120
attagtggta atggtggtag cacaaactac 180
tccagagaca attccaagaa cacgetgttt 240
acggeegtat attactgtge gaaatcactg 300
tattggggee agggaaccet ggteaccgte 360
366
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[0022]

<210> 68

211> 8

<212> PRT
Q213> ANLE)

{2205
223> AR

<400> 68

Gly Phe Thr Phe Ser Ser Tyr Val
1 5

210> 69

Q11> 24

<212> DNA
213> AT K4

<220>
223> A kM

<400> 69
attagtggta atggtggtag caca

210> 70

<211 8

<212> PRT
213> ATEE%]

920>
223> HEEy

<400> 70
Ile Ser Gly Asn Gly Gly Ser Thr
1 5

Q10> 71

211> 45

<212> DNA
Q213> AL

<220>
223> HkW

<400> 71

63

24
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[0023]

gegaaatcac tgggaactac cacgactttt ttggggtitg actat 45

<210> 72
211> 15

<212> PRT
213> NTF%Y

<220>
223> Ry

<400> 72
Ala Lys Ser Leu Gly Thr Thr Thr Thr Phe Leu Gly Phe Asp Tyr
i 5 10 15

210> 73
211> 321
<212> DNA
Q213> NILFF%

220>
223> A

<400> 73

gacatcecaga tgacceagtic tecatettee gtgteigeat ctgtaggaga cagagtcace 80
atcacttgte gggoegagitea geetattage agotggttag cetggtatea geagaaacca 120
gggaaageee ctaaactect gatctatget geatccagtt tgeasagtgg ggtcecatcea 180
aggtteageg geagiggate tggeacatat ttcactcica ccatcageag cotgeageet 240
gaagattttg caacttacta ttgtcaacag getaacagtt tcccteteac tticggegga 300
gggaccaagg tggagatcaa a 321

<210> 74
<211> 107
{212> PRT
Q213> NTRH

<220>
<223> & ALY

400> 74
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Glvy
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30
Leu Ala Trp Tyr Gln Gin Lys Pro Gly Lys Ala Pro lLys Leu Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly

64
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[0024]

50

Ser Gly Ser Gly Thr Tyr Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65 70

75

50

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gin Ala Asn Ser Phe Pro Leu

85

90

Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys

160

<210> 75
211> 18
<212> DNA
Q213> NI

<220
223> Gkl

400> 75
cagggtatta geagetgg

<2100 76

211> 6

<212> PRT
Q213> AT

<2205
<223> Ry

<400> 76
Gin Gly lle Ser Ser Trp
1 )

<2105 77
Q211> 9

<212> DNA
213> AT

<2205
223> HRiy

<400> 77
getgeatee

<2105 78
211> 3
<212> PRT

105

65

95

18
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{0025]

218> NIK%)

<2205
223> FEM

<400> 78
Ala Ala Ser
i

<210> 79
<2115 27
<212> DNA
Q213> NI

Q20
<223> G HREY

<400> 79
caacaggcta acagtttceee teticact

210> 80
211> 9

<2125 PRT
213> ANTHF

<2205
223> HEEY

<400> 80
Gln Gin Ala Asn Ser Phe Pro Leu Thr
1 5

<210> 81
<211> 363
<212> DNA
213> NI}

<220>
<223> kil

<400> 81

caggtgeage tgeaggagle gggeccagga ot
acctgeactg tetetggtgg ctecateagt ag
ceaggegaagg gactgeagtt gattgggtat at
ceetecctea agagtegagt caccatatet gt

27

ggtgaage cttcggagac cetgtecete 60
ttattact ggagetggat ceggeageee 120
ttattaca gtgggagcac caattataac 180
agacacgt ccaagaacca citctecctg 240

66
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aagetgaget ctptgacege tgeggacacy geegtatatt actgtygcgag atcecagtat 300

accagtagtt ggtacggtte ttttgatatc tgeeeccasg geacaatggt caccgietet 360

tea

<210> 82
211> 121
<212> PRT
QL NI

<2200
<223> H Ry

400> 82
Gln Val Gln Leu
1
Thr Leu Ser Leu
20
Tyr Trp Ser Trp
35
Gly Tyr ile Tyr
50
Ser Arg Yal Thr
65
[0026] Lys Leu Ser Ser
Arg Ser Gln Tyr
100
Gin §ly Thr Met
115

210> 83

&1 24

<212> DNA
213> AT

220>
223> Gk

400> 83

Gln Glu Ser Gly
8
Thr Cys Thr Val

Ile Arg Gln Pro
40

Tyr Ser Gly Ser

55
Tle Ser Val Asp
70

Val Thr Ala Ala

85

Thr Ser Ser Trp

Val Thr Val Ser
120

getggeteea tcagtagita ttac

<2105 84
Q1 8

<212> PRT
213> AT

Pro Gly Leu Val
10

Ser Gly Gly Ser

25

Pro Gly Lys Gly

Thr Asn Tyr Asn
60
Thr Ser Lys Asn
75
Asp Thr Ala Val
90
Tyr Gly Ser Phe
105
Ser

67

363

Pro Ser Glu
15

Ser Ser Tyr

30

Glu Leu Ile

Lys
Ile

Leu
45
Pro Ser Leu Lys
Phe Ser Leu
80
Tyr Cyvs Ala
95
le Trp Gly
110

His

Tyr

Asp

24
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[0027]

£220>
223> BRH

<400> 84
Gly Gly Ser Ile Ser Ser Tyr Tyr
1 5

<210> 85
211> 21

<212> DNA
213> ALFH)

<220>
Q223> &Y

<400> 85
atttattaca gtgggageac ¢ 21

<210> 86
211> 7

<212> PRT
213> AILFF%Y

<2205
<223> H Y

<400> 86
1le Tyr Tyr Ser Gly Ser Thr
i 5

<210> 87
211> 45
<212> DNA
213> ANTF7

<220>
223> G R

<400> 87
gegagateee agtataccag tagtiggtac ggittettttg atatce 45

<210> 88
<211> 15
<212> PRT
213> ANTFH

68
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[0028]

<0205
<223> Ak

<400> 88

Ala Arg Ser Gln Tyr Thr Ser Ser Trp Tyr Gly Ser Phe Asp lle

1

<210> 89
211> 321
<212> DNA
Q13> ANILFR

<2200
223> &AM

<400> 89

5 10

15

gacatccaga tgacccagte teecatettee gtgtetpeat ctglaggaga cagagtcace 60
ateacttglte gggegagtca gggtattage acctggttag cotggttica geagaaacca 120
gggaaagcece ctaageteet gatctatget geatccactt tacaaggtgg ggteccatea 180
aggittcageg geagtggate tgggecagaa ttcactotea ccatcageag ccigeageet 240
gaagatittg caactiacta ttgtcaacag getaacagtt tccegtggae gtteggeecaa 300
gggaccaagg tggaaatcaa a

<210> 90
<2115 107
<212> PRT
213> ANTFH

220>
€223> fr iy

<400> 90
Asp Ile Gln Met
i
Asp Arg Val Thr
20
l.eu Ala Trp Phe
35
Tyr Ala Ala Ser
50
Ser Gly Ser Gly
63
Giu Asp Phe Ala

Thr Phe Gly Gin

Thr GIn Ser Pro Ser Ser Val Ser Ala Ser Val Gly

5 10

Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Thr Trp

25

Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

40

Thr Leu GIn Gly Gly Val Pro Ser Arg Phe Sexr Gly

55

Pro Glu Phe Thr Leu Thr Ile Ser Ser lLeu Gln Pro

70 75

Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Trp

85 90
Gly Thr Lys Val Glu Ile Lys

69

60

45

30

15

95

80

321
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[0029]

100 - 105

<210> 91
211> 18
<212> DNA
Q213> ATE%

<2200
223> HRMY

<400> 91
cagggtatta geacctgy

<2105 92

211> 6

<212> PRT
213> NILAE)

220>
223> AR

<400> 92

Gln Gly Ile Ser Thr Trp
1 5

210> 93

211> 9

<212> DNA
<213> NTLFE#I

<220
{223> &R

<400> 93
getgeatee
210> 94
211> 3

212> PRT
213> ANILJF%)

<220
<223> R

<400> 94

70

18
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[0030]

Ala Ala Ser
i

<210> 95
211> 27

<212> DNA
213> AT Ry

<220>
<223> E R

<400> 95
caacaggeta acagtitcecee giggacg

<210> 96
211> 9

<212> PRT
213> ALR3)

220>
223> Hi

<400> 96
Gln Gln Ala Asn Ser Phe Pro Trp Thr
1 5

210> 97

<Z11> 366
<212> DNA
213> ALIH

<220%
<223> 4rRkiy

<400> 97

caggttcage tggtgeagtc tggagetgag glgaagaage
tcetgeaagg cetetggtta cacctitaac agetatggta
cotggacaag ggeligagtg gatgggatgy atcagetece
gtacagaagt tccagggeag agtetecatg accacagaca
atgeaactga ggagecettag atctgacgac acggeegtgt
tataccacca getgetacgr gggtitigac tattgggece

tcetca

210> 98
<211> 122

71

ciggggeete
tcagetggrt
acaatggtaa
catccacgag
attactgtge
agggaaceet

27

agtgaaggtc 60
gegacaggee 120
cagtcactat 180
tacagectac 240
gagacactcg 300
geteacegte 360
366
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{212> PRT
213> ATH%Y

<220>
223> Hkiy

<400> 98

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5

10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Asn Ser Tyr

20

30

Gly Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

35

40

45

Gly Trp Ile Ser Ser His Asn Gly Asp Ser His Tyr Val Gin Lys Phe

50 55

60

Gln Gly Arg Val Ser Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr

65 70

75 80

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys

85

90 95

Ala Arg His Ser Tyr Thr Thr Ser Trp Tyr Gly Gly Phe Asp Tyr Trp

100

105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115
[0031]

<210> 99

<211> 24

<212> DNA
Q213> AT HEH

<2205
223> H M

<400> 99
ggttacacct ttaacagceta tggt

<210> 100
<211> 8

<212> PRT
218> N3]

220>
223> A

<400> 100

120

Gly Tyr Thr Phe Asn Ser Tyr Gly

1 5

72

24
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[0032]

<2105 101
<211> 24
<212> DNA
Q213> KIFFD)

<220>
223> &R

<400> 101
atcagetece acaatggtaa cagt

<210> 102
211> 8

{212> PRT
213> AT

<2207
223> R

<400> 102

Tle Ser Ser His Asn Gly Asn Ser
1 5

<210> 103

{211> 45

<212> DNA
213> NLFH

<220>
22 HER

<400> 103

gegagacact cgtataccac cagetggtac geeggettity actat

<210> 104
211> 15
<212> PRT
Q213> AT

<220>
223> B

<400> 104

Ala Arg His Ser Tyr Thr Thr Ser Trp Tyr Gly Gly Phe Asp Tyr

73

24

45
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[0033]

1 )

<210> 105
211> 321
<212> DNA
213> NI F%)

<220>
223> GEi

<400> 105

gacatccaga tgacccagte
atcactigte gggegagtea
gggaaageee ctcageteet
aggttcageg geagtggate
gaagattttg caacttacta
gggaccaagg tggagatcaa

<210> 106
<211> 107
<212> PRT
213> AR5

<220>
223> B

<400> 106

10 15

tecatettee gigtetgeat cigtaggaga cagagtcace 60
gggttttage agetggttag cotggtatea geagaaacca 120
gatctatget geatccagtt tgeaaagtgg ggteccatea 180
tgggtcagat ttcactctea ccatcageag cctgeagect 240
ttgteaacag getaacagtt tcecteteac ttteggegga 300
a 321

Asp Tle Gln Met Thr GIn Ser Pro Ser Ser Val Ser Ala Ser Val Gly

1 5

10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Phe Ser Ser Trp

20

25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Gln Leu Leu Ile

3b

40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly

50

55 60

Ser Gly Ser Gly Ser Asp Phe Thr Leu Thr Tle Ser Ser lLeu Gln Pro

65 70

75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Leu

85

90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

100

<210> 107
<211> 18
<212> DNA

105

74
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[0034]

213> AP

{2205
<2235 EREY

400> 107
caggglitta geageigg

<210> 108
Q211> 6

<212> PRT
213> ALFE3

220>
223> H Rty

<400> 108
Gin Gly Phe Ser Ser Trp
i 5

<210> 109
211> 9

<212> DNA
@13 ALK

220>
223> £REY

<400> 109
getgeatee

<2105 110
<211> 3

<212> PRT
213> AT.FPH

<2205
223> EERHY

<400> 110

Ala Ala Ser
1

<Z210> 111
21> 27

75

18
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[0035]

<212> DNA
213> ATF%)

<220>
223> &R

<400> 111
caacaggeta acagtttcee tetcact

<210 112
211> 9

<212> PRT
Q213> ALAH

<2205
Q23> B

400> 112
Gln Gln Ala Asn Ser Phe Pro Leu Thr
1 5

<210> 113
<211> 366
<212> DNA
213> NILFEH)

L2205
223> BN

<400> 113

gaggtgeage tggtggagte cgggegagee thtggtteage

tecetgtgeag coctetggaat cacetigagd agetatggea

cecagggaage gactggaglty ggtegeatee atvitiggta

geagacteeg tgaaggreeg gitcaccatyg tocagagaca

ttgcaantga acageetgag agoecgaggae acggeegtat
tacagtgeea gotactacgg agegtttigae tactgegegee

teetea

<210> 114
211> 122
212> PRY
213> NIF3)

<2205
223> ERH

76

cgggggegtc
tgagetgagt
gtgstegtee
attecaagaa
attatigtge
gaggaaceet

27

cetgagacte 60
cegecagget 120
cceatactac 180
cacgetgtat 240
gaaagatcga 300
geteacegtc 360
366

o il e A
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[0036]

400> 114

Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

i 5
Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25
Gly Met Ser Trp Val Arg Gln Ala Pro
35 40
Ala Ser Ile Phe Gly Ser Gly Gly Gly
50 58
Lys Gly Arg Phe Thr Met Ser Arg Asp
65 70
Leu Gln Met Asn Ser Leu Arg Ala Glu
85
Ala Lys Asp Arg Tyr Ser Gly Ser Tyr
100 105
Gly Arg Gly Thr Leu Val Thr Val Ser
115 120

<210> 115
<211> 24

<212> DNA
2P ALFRFY

<220>
Q223> 5N

<400> 115
ggaatcacet tgageageta tgge

<210> 116
211> 8

<212> PRT
213> N5

<2200
223> Y

<400> 116
Gly Ile Thr Leu Ser Ser Tyr Gly
1 5

<2105 117
211> 24
<212> DNA
213> A%

10

Gly Ile Thr Leu Ser
30

Gly Lys Gly Leu Glu

45
Pro Tyr Tyr Ala Asp
60
Asn Ser Lys Asn Thr
75

Asp Thr Ala Val Tyr

90

Tyr 6ly Gly Phe Asp
110

Ser

7

15
Ser Tyr

Trp Val
Ser Val

Leu Tyr
80

Tvr Cys

95

Tyr Trp

24
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[0037]

220>
<223> G

<400> 117
atttltgegta glgegtggtge ceea

<210> 118
<211> 8

<212> PRT
Q21> ANIFF

<2205
223> ALY

<400> 118
Ile Phe Gly Ser Gly Gly Gly Pro
1 5

<210> 119
Q11> 45
<212> DNA
213> NI

<2200
223> i

<400> 119

gegaaagatc gatacagtgg gagcetactac ggaggttttg actac

<2105 120
211> 15
<212> PRT
<213> ATLFF%)

<2205
<2235 EAM

<400> 120

Ala Lys Asp Arg Tyr Ser Gly Ser Tyr Tyr Gly Gly Phe Asp Tyr
' 10

1 5

<2105 121
211> 321
<212> DNA

78

24

45
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[0038]

213> AL %)

<220>
223> EHEI

<400> 121

gacatocaga
ateachigte
gggaaagecee ctacacteet
aggltteageg geagtggate

tgacceagie

tecatettee gtgtetgeat ctgtaggaga cagagteace 60
gggegagtea geglattace agetggtiag cotggtatea geaganacca 120
gatctatget geatccagit tgeaaactge geicecatea 180
tgggacagat tteactetea ccatcageag cotgeageet 240

gaacattttg caacttacta tiglcaacag gelaacagtt teectectac tttegeegea 300

gegaccangg

210> 122
Q211> 107
<212> PRT
Q213> AL

<220>
223> GRkM

<400> 122
Asp 1le Gln Met Thy Gln
1 5
Asp Arg Val Thr Tle Thr
20
Leu Ala Trp Tyr Gln Gin
35
Tyr Ala Ala Ser Ser lLeu
50
Ser Gly Ser Gly Thr Asp

65 70
Glu His Phe Ala Thr Tyr
85

Thr Phe Gly Gly Gly Thr
100

210> 123

<211> 18

<212> DNA

Q213> NP

<220>

<223> A H

<400> 123

tggagatcasa a

Ser Pro Ser

Cys Arg Ala
25
Lys Pro Gly
40
Gln Thr Giy
53
Phe Thr Leu

Tyr Cys Gin

Lys Val Glu
105

Ser Val Ser Ala Ser Val Gly

10 15

Ser Gln Gly Ile Thr Ser Trp

30
Lys Ala Pro Thr Leu Leu Ile
48
Val Pro Ser Arg Phe Ser Gly
60

Thr Ile Ser Ser Leu Gln Pro
75 80

Gln Ala Asn Ser Phe Pro Pro

90 95

ile Lys

79

321
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{0039]

cagggtatta ccagetgg

<210> 124
211> 6

<212> PRT
213> NIF%Y

<2205
223> &R

<400> 124
GIn Gly Ile Thr Ser Trp
1 5

<2105 125
211> 9

<212> DNA
213> NTLF%

{92205
<223> HREY

<400> 125
getgeatee

<210> 126
211> 3

<212> PRT
213> NLKEF|

220>
223> EEHY

<400> 126
Ala Ala Ser
1

<210> 127
Q21 27
<212> DNA
213> AT F%)]

<220>
223> HRH

80

18
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[0040]

400> 127
caacaggeta acagtttece tectact

210> 128
211> 9

<212> PRT
213> N

£220>
223> Hr i

<400> 128
Gln Gln Ala Asn Ser Phe Pro Pro Thr
l 5

210> 129
211> 366
<212> DNA
21> AT

<220>
223 AR

<400> 129

gaggtgcage tggtgeagte tgpregagge ttggtacage
tectgtgeag cetetggatt cacetitage agttatgocet
ceagggangg ggetgpagty gototetttt attagtpeta
geagactecg tgaagrpgecg glticaccate toccagagaca

ctgeaaatga acageotgag ageegaggar acggecatat
tataccacca getggtacge geggttogae toectgeggee

tectea

<2105 130
Q1> 122
{212> PRT
213> N3]

<220>
223> ARy

<400> 130

ctgrggrgte
tgacetgget
grgetgptay
attccangaa
attactgtge
agggaaceet

27

cetaagacte 60
cogecagget 120
geeattectac 180
catgetgtat 240
gaagteectyg 300
gateacegte 360

366

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly

1 5 i0

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

20 25

30

Ala Leu Thr Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

81
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[0041]

35 40 45

Ser Phe 1le Ser Gly Ser Gly Gly Arg Pro Phe Tyr Ala Asp Ser Val
50 53 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Met Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Tle Tyr Tyr Cys
85 90 95
Ala Lys Ser Leu Tyr Thr Thr Ser Trp Tyr Gly Gly Phe Asp Ser Trp
160 105 110

Gly GIn Gly Thr Leu Val Thr Val Ser Ser

115 120

<210> 131
211> 24
<212> DNA
213> NLEFY

<220>
<223> &R

<400> 131
ggattcacct ttageagtia tgee

<210> 132
<211> 8

<212> PRT
213> KNILFEF)

220>
223> &kl

<400> 132
Gly Phe Thr Phe Ser Ser Tyr Ala
1 5

<210> 133
211> 24
<212> DNA
213> N5

<220>
223> ARl

<400> 133
attagtggta gtggtggtag geea

82

24

24
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[0042]

<210> 134
211> 8

<212> PRT
213> ANTFHF#

{2205
223> AR

<400> 134
Ile Ser Gly Ser Gly Gly Arg Pro
l 5

<210> 135
211> 45
<212> DNA
213> NP3

<220>
223> F Y

<400> 135

gegaagteee tgtataccac cagetggtac gggegegtteg actog

<210> 136
211> 15
<212> PRT
213> NI A

2905
{223y G

<400> 136

Ala Lys Ser lLeu Tyr Thr Thr Ser Trp Tvr Gly Gly Phe Asp Ser
' 10

1 5

210> 137
211> 321
<212> DNA
213> NILF%)

<220>
<223> &Rk

<400> 137

83
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[0043]

gacatccaga tgacccagte tecatcetiee gtgtetpeat ctgtaggaga cagagtceace 60
atcactigte gggegagtea gggtgtegte agetggitag cetggtatea geagaaaccea 120
gggaaageee ctaageteet gatctatget geatccagtt tgeasagtgg ggteccatea 180
aggticageg gcagtggatc tgggacagat ttcacictca ccaicagcag ccigcageet 240
gaagattttg caacttatta ttgtcaacag tctaacagtt tccctttcac teteggecet 300
gggaccaaag tggatatcaa a 321

<210> 138
<211> 107
<212> PRT
$213> N3

220>
223> G

<400> 138
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr ITle Thr Cys Arg Ala Ser Gln Gly Val Val Ser Trp
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Asn Ser Phe Pro Phe
85 90 95
Thr Leu Gly Pro Gly Thr Lys Val Asp lle Lys
100 105

<210> 139
<211> 18

<212> DNA
Q13> ANTHFH

{2205
223> M

<400> 139
cagggtgteg tcagetgs 18

210> 140
211> 6

<212> PRT
CI3> ANLHEH

84
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[0044]

{2205
223> B HL

<400> 140
Gln Gly Val Val Ser Trp
1 5

<2105 141
211> 9

(212> DNA
Q213> ATLFH

<2205
223> e

400> 141
gotgeatee

<Z10> 142
211> 3

<212> PRT
213> ALFP5)

{2205
223> G

<400> 142
Ala Ala Ser
1

<210> 143
211D 24
<212> DNA
213> N5

220>
€223> ki

<400> 143
caacagtcta acagtttcee tite

210> 144

<211 8
<212> PRT

85

24
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[0045]

218> ATHE#H

<2205
<223> A M

<400> 144

Gln Gln Ser Asn Ser Phe Pro Phe

1 5

<210> 145
211> 366
<212> DNA
Q213> NI

220>
223> B

400> 145

caggtgcage tggtgcagte
tcetgeaagg cttetggata
cetggacaag ggetigagty
geacagaagt ttcaggacag
atggagetga geaggetgag
tatggeapta getyggtacge
tectea

<210> 146
211> 122
<212> PRT
213> ATLF3Y

220>
<223> ARy

<400> 146

tgggectgaa
caccttcace
gatggeateg
ggteaccaty
atetgacgac
geggtitgag

gtgaagaagce
ggeecactata
atg¢aaccecta
accagggaca
acggeegtigt
tactggggee

ctggggecte
tgtactggat
acagtgglgg
cgtecateag
attactgtge
agggaaccet

agtgaaggtc
grgacaggee
cacaaactat
cacagectac
gagaggegaga
ggteacegte

60

120
180
240
300
360
366

Gln Val Gln Leu Yal Gln Ser Gly Ala Glu Val Lvs Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Giy His

20 25 30

Tyr Met Tvr Trp Met Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

35 40 45

Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala
50 55 60

Gln Asp Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr

65 70 75 80

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys

Gln Lys Phe

86
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[0046]

85

Ala Arg Gly Arg Tyr Gly Ser Ser Trp Tyr Gly Gly Phe Glu Tyr Trp

100

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

15

210> 147
Q211> 24
<212> DNA
Q213> AR

<2205
228> AR

400> 147
ggatacaccet tcaceggecea ctat

210> 148
211> 8

<212> PRT
213> AT

£220>
<223> A

120

<400> 148

Gly Tvr Thr Phe Thr Gly His Tyr
1 5

<210> 149

211> 24

<212> DNA

213> AT

<2205
223> AR

{4005 149
atcaacceta acagtgglegg caca

<210> 150
Q21 8

<212> PRI
213> ATJE5)

105

80

87

110

95

24

24
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[0047]

<220>
223> HHHY

<400> 150

Ile Asn Pro Asn Ser Gly Gly Thr
1 5

210> 151

<211> 45

<212> DNA
213> NTFPH)

<220
223> E LY

<400> 151

gegagaggea gatatggeag tagetggtac ggpgegttig agtac

<210> 152
211> 15
<212> PRT
213> ALR31

<2205
223> H %Ay

<400> 152

Ala Arg Gly Arg Tyr Gly Ser Ser Trp

1 )

<210> 153
<211> 321
<212> DNA
213> ANLF5

<220>
223> HELY

<400> 153

Tyr Gly Gly Phe Glu Tyr
10

gacatccaga tgacccagte tecatetitee gtgteigeat ctgitggaga cagagtcace 60
atcacttgte gggegagitea gpgtattace ageiggttag colggtatea geagaaacca 120
gggaaageee ctaaccteet gatctatget geagecagtt tacaaagtgg ggteccatea 180
aggttcageg geagtggate itgggacggat ttcacteica ccatcageag cetgeageet 240
gaagactita caacttacta ttgtcaacag gettacagte teccteteac ftiteggegga 300

ggeaccaagyg tggagalcaa a

88

321
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[0048]

<210> 154
211> 107
<212> PRT
213> NILFEH

<2205
223> Bk

<400> 154
Asp Ile Gln Met Thr Gln
1 )
Asp Arg Val Thr Tle Thr
20

Leu Ala Tep Tyr Gln Gln
35

Tyr Ala Ala Ala Ser Leu

50
Ser Gly Ser Gly Thr Asp

63 70
Glu Asp Phe Thr Thr Tyr
85
Thr Phe Gly Gly Gly Thr
100
<210> 155
211> 18
212> DNA

213> NI

<220>
223> HTREY

<400> 155
cagggtatia ccagetgg

210> 156
Q211> 6

<212> PRT
213> ATR

<2200
223> AR

<400> 156
Gln Gly Tle Thr Ser Trp

Ser Pro Ser

Cys Arg Ala
25
Lys Pro Gly
40
Gln Ser Gly
55
Phe Thr Leu

Tye Cys Gln

Lys Val Glu
105

Ser Val Ser Ala Ser Val Gly
10 15

Ser Gin Gly Ile Thr Ser Trp

30
Lys Ala Pro Asn Leu Leu Ile
45
Val Pro Ser Arg Phe Ser Gly
60
Thr Ile Ser Ser Leu Gln Pro
75 80

Gln Ala Tyr Ser Leu Pro Leu
90 95

Ile Lys

18

89
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1 5

<210> 157
211> 9

<212> DNA
213> A%

<2205
<223> E R

<400> 157
getgeagee

<210> 158
211> 3

<212> PRT
213> ANLH%Y

£220>
223> AR

<400> 158
Ala Ala Ala
1

<210% 159
211> 27
<212> DNA
213> NI

<220>
<223> #AKHY

<400> 159
caacaggett acagtetece tetcact

<210> 160
211> ¢

<212> PRY
Q13> NIREH

<220>
<223> H

<400> 160

90

27
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[0050]

Gln Gln Ala Tyr Ser Leu Pro lLeu
1 5

<210> 161
<211> 366
<212> DNA
213> AR5

<220>
223> BRI

<400> 161

caggtgcage tggtggagic tgggggagge
tcetgtgeag cotetggatt cacctteagt
ceaggeaagg ggetggaatg ggtggeactt
geagactecg tgaagggeeg attcaccate
ctgcaaatga acagectgag acctgaggac
tatacaacca getggtacgg gggetttgac
tcetea

210> 162
2l1> 122
{212> PRT
ARV I N7

220>
223> 4kl

{400> 162
Gln Val Gln Leu Val Glu Ser Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Gly Leu His Trp Val Arg Gln Ser
35 40

Thr

gtggtecage ctgggaggte cctgagacte 60
agetatgget tgcactgggt ccgecagtet 120
atatcatatg acggaagtaa taaatactat 180
tccagagaca attccaagaa cacgetgtat 240
acggetggat atiretgtge gaaateccta 300
tattgggegce aggraaccet ggtceacegte 360

Gly Gly Val Val Gln Pro Gly Arg
10 15
Ser Gly Phe Thr Phe Ser Ser Tyr
25 30
Pro Gly Lys Gly Leu Glu Trp Val
45

Ala Leu Ile Ser Tvr Asp Gly Ser Asn Lys Tyr Tvr Ala Asp Ser Val

50 55

60

Lys Gly Arg Phe Thr Tle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

63 70
Leu Gln Met Asn Ser Leu Arg Pro
85
Ala Lys Ser Leu Tyr Thr Thr Ser
100
Gly Gla Gly Thr Leu Val Thr Val
115 120

75 80
Glu Asp Thr Ala Gly Tyr Phe Cys
90 95
Trp Tyr Gly Gly Phe Asp Tyr Trp
105 110
Ser Ser

91

366
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<210> 163
211> 24
<212> DNA
213> ALFHY

{2205
<223> E Y

<400> 163
ggattcacct tcagtageta tgge

<210> 164
Q1D 8

<212> PRT
<213> ANLF%)

220>
223> B

<400> 164
Gly Phe Thr Phe Ser Ser Tyr Gly
1 5

210> 165
211> 24
<212> DNA
213> ALJF5

<2203
228> fr ik

<400> 165
atatcatatg acggaagtaa taaa

<210> 166
211> 8

<212> PRT
213> NTIH3)

<2207
<223> BRI

<400> 166
Ile Ser Tyr Asp Glv Ser Asn Lys
1 5

92

24
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210> 167
<211> 45
<212> DNA
213> NIFF5)

<220>
223> R

{4005 167
gegaaatcee tatatacaac cagetggiac ggegrettig aciat 45

<210> 168
QLY 15
<212> PRT
213> ANTF#]

2200
223> HHY

£400> 168
Ala Lys Ser Leu Tyr Thr Thr Ser Trp Tyr Gly Gly Phe Asp Tyvr
1 5 10 i5

<210> 169
2L 321
<212> DNA
213> NTHH|

<2205
<223> AR

<400> 169

gacatccaga tgacceagtc tecatettee gigietgeat ctgtaggaga cagagtcace 60

atcactigic gggegagtea gggtattaga agetggttag cetggtatca geaaaaacca 120
gzganagece ctaacctect gatetatget gegtecagtit tgrasagtgeg gegteecatea 180
aggtteageg geagtggate tgggacagat ttcactetea ccatcageag cotgeageet 240
gaagatittg caacttacta ttgtcaacag getaacagit tcecteceae ttteggeeet 300
gggaccaaag tggatatcaa a 321

210> 170
<211> 107
<212> PRT
213> N3

93
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[0053]

<2205
223> &R

<400> 170
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Arg Ser Trp
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Asn Leu Leu Ile
35 40 45
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
63 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Pro
85 90 95
Thr Phe Gly Pro Gly Thr Lys Val Asp Tle Lys
100 105

<210> 171
211> 18
<212> DNA
Q213> ALY

220>
223> HBy

<400> 171
cagggtatta gaagetgg 18

<210> 172
Q211> 6

<212> PRT
213> ANTFF

220>
223> HEM

400> 172
Gln Gly Ile Arg Ser Trp
i 5

216> 173
211> 9
<212> DNA

94

o
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[0054]

213> ALHEF)

220>
223> E il

<400> 173
getgegtee

<210> 174
<211> 3

<212> PRT
213> AT FR%)

220>
<223> &l

400> 174
Ala Ala Ser
1

210> 175
211> 27
<212> DNA
213> AL

<2200
223> &Y

<400> 175
caacaggeta acagittcee teecact

<210> 176
211> 9

<212> PRT
213> A%

£020>
223> ArEk i

<400> 176

Gin Gln Ala Asn Ser Phe Pro Pro Thr
1 5

<210> 177
<211> 366

95

27
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{212> DNA
213> ANTHEHY

<220>
223> Gkl

<400> 177

gaggtgeage tggtggagte tggepgagge ttggtacage ctgggeggte cctgagactc 60
teetgtgeag ceteiggegtt cacctteage aactatgeca tgacetgegt cegecagget 120
ccagggaagg ggetggagtg grictcaact atcagigges gtggtpgataa cacatactac 180
geagacteeg tgeagggeeg gttcaccate tecagaggee attccaagaa cacgetgtat 240
ctgeaaatga acageclgag ageegaggac acggecgtat attactgtge gaaacctacg 300
tatageagaa getggtacgg tgettttgat ttotggggee aagggacaat getcacegte 360
tcttca 366

<210> 178
<211> 122
<212> PRT
Q213> NI

<2205
<223> H M
(00551 (4005 178
Gluo Val Gln Leu VYal Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 ) 10 15
Ser lLeu Arg lLeu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Tyr
20 25 30
Ala Met Thr Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Thr Ile Ser Gly Ser Gly Asp Asn Thr Tyr Tyvr Ala Asp Ser Val
50 58 60
Gin Gly Arg Phe Thr Ile Ser Arg Gly His Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 93
Ala Lys Pro Thr Tyr Ser Arg Ser Trp Tyr Gly Ala Phe Asp Phe Trp
100 105 110
Gly Gln Gly Thr Met Val Thr Val Ser Ser
115 120
<210> 179
211> 24
<212> DNA

213> NLTHH

96
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{2205
223> B Rkl

<400> 179
gggitcacet tecageaacta tgee 24

<210> 180
211> 8

212> PRT
Q1> ALF%

220>
223> G

<400> 180
Gly Phe Thr Phe Ser Asn Tyr Ala
1 5

<210> 181
Q211> 24
<212> DNA
Q21D AT
[0056]
220>
Q23> H Y

400> 181
atcagtggea gtggtpataa caca 24

<210> 182
211> 8

<212> PRT
Q21> AIFF

220>
<R23> Y

400> 182
Iie Ser Gly Ser Gly Asp Asn Thr
1 5

<210> 183
211> 45
<212> DNA
Q213> AT

97
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[0057]

<2205
223> B

<400> 183
gegaaaccta cgtatageag aagetggtac ggtgettttg atite 45

<210> 184
211> 15

<212> PRT
Q21> ANLFF

2200
228> G

<400> 184
Ala Lys Pro Thr Tyr Ser Arg Ser Trp Tyr Gly Ala Phe Asp Phe
1 5 10 15

<210> 185
211> 321
<212> DNA
<213> ANTIFF%

<220
223> SR

<400> 185

gacatcecaga tgacccagte tccatcetec gtgtotgeat cigtaggaga cagagtcace 60
atcacttgtc gggegagtea gggtattage agetggitag cetggtatea geagaaacceg 120
gggaaageee cteaacteet gatetatget geatccagat tgeaaagtgg ggleccatcea 180
aggttetggg gragtggate tgggacagat tteactcetea cecatcageag cotgeagect 240
gaagatitig caacttacta ttgicaacag gotaacaatt feoocatteac ttteggeeet 300
gggaccaaag tggatatcaa a 321

<210> 186
<211> 107
212> PRT
213> AL

220>
223> GG

<400> 186
Asp Tle GIn Met Thr Gin Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15

98
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[0058]

Asp Arg Val Thr Ile Thr Cys Arg Ala
20 25

Leu Ala Trp Tyr Gln Gln Lys Pro Gly

35 40
Tyr Ala Ala Ser Arg Leu Gln Ser Gly
50 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu

65 70

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln

85

Thr Phe Gly Pro Gly Thr Lys Val Asp

100 105

<210> 187
211> 18
<212> DNA
213> N9

<220>
<223> &Y

<400> 187
caggglatta geageteg

<210> 188
211> 6

<212> PRT
Q213> NI

£220%
223> A RN

<400> 188
Gin Gly Ile Ser Ser Trp
1 5

210> 189
QI 9

<212> DNA
QLD ALK

{220
223> RN

<400> 189

Ser Gln Gly Ile Ser Ser Trp
30
Lys Ala Pro Gln Leu Leu Tle
45
Val Pro Ser Arg Phe Trp Gly
60

Thr Ile Ser Ser Leu Gln Pro
75 80

Gin Ala Asn Asn Phe Pro Phe

90 95

Ile Lys

99

18
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[0059]

getgeatee

<210> 190
211> 3

<212> PRT
213> NIF3)

<2205
223> &Y

<400> 190
Ala Ala Ser
1

210> 191
<211> 27
<212> DNA
213> AT H%

<2205
223> Hl

<400> 191
caacaggeta acaatttece atteact

<210> 192
L1 9

<212> PRT
Q213> KI5

2200
<223> &M

<400> 192
Gin Gln Ala Asn Asn Phe Pro Phe Thr
1 5

<210> 193
<211> 366
<212> DNA
213> AT FE#

<2205
293> HRE

100
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[0060]

<400> 193

caggtteage tggtgeagtc tggagceipgag gtgaagaage ctggegectc agtgaaggte 60
tcetgeaagg cttetggtta cacctttace agttatggta tcagetgggt gegacaggee 120
cetggacaag geottgagty gatgggatgg atecgegett acaatggtta cacaaactat 180
geacagaagt ttcagggcag agtcaccatg accacagaca catccacgaa caccgectac 240
atggagctga geaccetgaa ttetgacgat acggeegttt attactgtge gagagatega 300
tatagtgegga gettecacgg taactttgac tactggggee agggaaccet ggteacegte 360
tectea 366
210> 194
211> 122
212> PRT
213> ALFFH
220>
223> EREY
400> 194
Gln ¥al GIn Leu Val Gln Ser (ly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30
Gly Tle Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Trp 1le Arg Ala Tyr Asn Gly Tyr Thr Asn Tyr Ala Gln Lys Phe
50 55 60
Gin Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thy Asn Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg Thr Leu Asn Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Asp Arg Tyr Ser Gly Ser Phe His Gly Asn Phe Asp Tyr Trp
100 105 110
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 195
<211> 24
212> DNA
213> N3
Q200
223> AR
<400> 195
ggttacacet ttaccagtta tget 24

101
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[0061]

<210> 196
<211> 8

<212> PRT
213> NIFH

<2205
223> E M

<400> 196
Gly Tyr Thr Phe Thr Ser Tyr Gly
i 5

<210> 197
211> 24
<212> DNA
213> ANTLKH

<220>
<223> &R

<400> 197
atcegegett acaatggtta caca

<210> 198
211> 8

<212> PRT
{213> N LFF

{220>
223> Gy

<400> 198
Tle Arg Ala Tyr Asn Gly Tyr Thr
i 5

<210> 199
211> 45
<212> DNA
213> NI FE3

<220>
223> ARy

<400> 199

gcgagagatce gatatagtgg gagcettccac ggtaactitg actac

102

24
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[0062]

<210> 200
211> 15
<212> PRT
Q213> NLE#|

{2205
223> W

{400> 200

Ala Arg Asp Arg Tyr Ser Gly Ser Phe His Gly Asn Phe Asp Tyr
1 5 10 15

<2105 201

<211> 321

<212> DNA
Q1D ALFEH

220>
Q23> M

<400> 201

gacatccaga tgacccagte tecatettee gtgtotgegt ctgtaggaga cagagtgace 60

atcacttgle grgcgagtca gggtatttte agetggttag cotggtatea geagaaacea 120
gggaaageee ctaaggteet aatctatget gratccaatt tggaaagige ggteccateca 180
aggttcageg geagtgrate tggracagal ticactetea ccatcagcag cetgeageet 240
gaagattttg caacttacta ttgtcaacag gctaacagtt taccgetecac ttteggegga 300

gggaccaagg tggagatcaa a

210> 202
211> 107
<212> PRT
213> AL

<220>
223> M

<400> 202
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 13
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Phe Ser Trp
20 25 30
Leu Ala Trp Tyr Gln GlIn Lys Pro Gly Lys Ala Pro Lys Val Leu Ile
35 40 45
Tyr Ala Ala Ser Asn Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 6G

103

321
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[0063]

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65 70 75

80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser leu Pro Leu

85 90
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 203
Q211> 18
<212> DNA
Q213> AT S

<220>
223> Bk

<400> 203
cagggtatit tcagetgg

<210> 204
Q211> 6

<212> PRT
213> N FE%)

<2205
223> HHREY

400> 204
Gin Gly 1le Phe Ser Trp
i 5

<210> 205
211> 9

<212> DNA
213> ANITRH

220>
223> BB

<400> 203
getgeatee

<210> 206
<211> 3

<212> PRT
213> ATH3)

104

95

18

A
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[0064]

£220>
223> &l

<400> 206
Ala Ala Ser
i1

<210> 207
211> 27
<212> DNA
213> ATLF3

{220>
223> A

<400> 207
caacaggeta acagtttace geteact

<210> 208
211> 9

<212> PRT
213> ALY

$220>
223> &M

<400> 208
GIn Gln Ala Asn Ser lLeu Pro Leu Thr
1 5

210> 209
<211> 366
<212> DNA
213> NI R

220>
223> &M

<400> 209

gaggtgeage tggtggagte tgggggagee trggtecage ctggegggtc
teetgigeag cetetggatt caccttcagt acctattcta tgeactgggt
ccagggaagg gactggaata tgtttcaact attaataata atggggatac
geagactetg lgaagggeag attcaccate tecagagaca aticcaagaa
cttcaactgg geageeotgag acctgaggac atgretgigt attactgtge

105

27

cetgagacte 60
cegecagget 120
cacatattat 180
cacgetgtat 240
gagacagacg 300
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[0065]

tataccagea geigetacgg geegttegac tectgggeee aggeaaccet ggteaccegte 360

tcetca

<210> 210
211> 122
<212> PRT
213> ANILFFY

<220>
223> E B

<400> 210
Glu Val Gln Leu Yal Glu Ser Gly Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25
Ser Met His Trp V¥al Arg Gln Ala Pro
35 40
Ser Thr Ile Asn Asn Asn Gly Asp Thr
50 55
lvys Gly Arg Phe Thr Ile Ser Arg Asp
65 70
Leu Gln Leu Gly Ser Leu Arg Pro Glu
85
Ala Arg Gln Thr Tyr Thr Ser Ser Trp
100 105
Gly Gln Gly Thr Leu Val Thr Val Ser
115 120

<210> 211
211> 24
212> DNA
213> AT R

220>
223> BRI

<400> 211
ggattcacct tcagtaccta ttet

<2105 212
211> 8

<212> PRT
213> A5

<220>

Gly Leu Val Gln Pro Gly Gly

10 15

Gly Phe Thr Phe Ser Thr Tyr
30

Gly Lys Gly Leu Glu Tyr Val

45
Thr Tyr Tyr Ala Asp Ser Val
60
Asn Ser Lys Asn Thr Leu Tyr
75 80

Asp Met Ala Val Tyr Tyvr Cys

90 95

Tyr Gly Gly Phe Asp Ser Trp
110

Ser

106

366

24
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[0066]

<223> Rl

400> 212
Gly Phe Thr Phe Ser Thr Tyr Ser
1 5

210> 213
211> 24
<212> DNA
213> ATFH)

<2205
£223> &Rkl

400> 213
attaataata atggggatac caca

<210> 214
<211> 8

<212> PRT
213> ALFFFY

<220>
223> ARy

<400> 214

1ie Asn Asn Asn Gly Asp Thr Thr
i 5

210> 215

211> 45

<212> DNA
213> NP5

<220
223> AEL

400> 215
gegagacaga cglataccag cagetggtac geeggegtieg actee

210> 216
211> 15
<212> PRT
213> AT

107

24

45
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[0067]

<2205
223> E Y

<400> 216
Ala Arg GIn Thr Tyr Th
1 5

210> 217
211> 321
<212> DNA
213> ANTHE

<220>
223> iy

<400> 217

gacatccaga tgacccaglc
atcacttgtc gggegagtca
gggaaagece ctaaactect
aggtteageg geagtggatle
gaggattitig caacttacta

r Ser Ser Trp Tyr Gly Gly Phe Asp Ser
10 15

tecatettee gtgtetgeat ctgtaggega cagagtceace 60
gggtattacce agetggttag cctggtatca geagaaacca 120
gatetatget geatccaatt tgeaaagtgg ggteceatea 180
tgggacagat ttcactctea ccatcaccag cctgeageet 240
ttgicaacag getaacagte tcccatteac ttteggecet 300

gepgaccaaag tggatatcaa a 321
210> 218
C11> 107
Q212> PRT
<213> ANTF%)
220>
<223> Ak
<400> 218
Asp Tle Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Thr Ser Trp
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
35 40 45
Tyr Ala Ala Ser Asn Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ile Thr Ser leu Gin Pro
63 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Leu Pro Phe
85 9¢ 95
Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
100 105

108
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[0068]

<210> 219
211> 18
<212> DNA
213> ATFEF

<220>
223> &MY

<400> 219
cagggtattia ccagetgg

210> 220
21D 6

<212> PRT
<213> AT RS

<220>
223> &R

<400> 220
Gln Gly Tle Thr Ser Trp
1 5

<210> 221
211> 9

<212> DNA
213> AL FE)

220>
{223> &M

<400> 221
getgeatee

<210> 222
Q11> 3

<212> PRT
Q213> NI FF

<220>
<223> A ELAY

<400> 222
Ala Ala Ser

109

18
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[0069]

1

210> 223
211> 27
<212> DNA
213> A3

<220
223> Akny

400> 223
caacaggeta acagteteee atteact

<2105 224
211> ¢

212> PRT
P213> K THH

220>
223> &k

400> 224
Gln Gln Ala Asn Ser Leu Pro Phe Thr
1 5

210> 225
<211> 366
<212> DNA
213> NIF¢%)

<2205
<223> Gy

<400> 225

gaggtgeage tggtggagte tgggeeagee tiggtacage
teetgtgeag cetetggatt cacccttage agetatgeca
ceagggaage geoetggapgtg getetcapet atiagiggta

geagactecg tgaagggecg gttcaccate tecagagaca

ctgeaaitga acagectgag agecgageac acggeegtat
tatactacca getggtacgeg gggettecag cactggggec

tectea

<2105 226
211> 122
<212> PRT

110

ctggageegte
tgagetgegt
gtagtggeag
alttccaagaa
attactgtge
agggeaceet

cetgagacte 60
cegoecagget 120
cacatactac 180
ctegetgtat 240
gaagacgetg 300
ggtcactgte 360

366
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<2205
£223> R

<400> 226

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5

10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Leu Ser

20

25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu

35

40 45

Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp

50 55

60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Ser

65 70

75

Leu Gin Leu Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr

3o

90

Ala Lys Thr Leu Tyr Thr Thr Ser Trp Tyr Gly Gly Phe Gln

100

105 110

Gly Gin Gly Thr Leu Val Thr Val Ser Ser

115
[0070]

210> 227
211> 24
<212> DNA
213> ALFESY

<2907
223> G

400> 227
grattcacce ttageageta tgee

<210> 228
Q1 8

<2125 PRT
Q213> ALFEHY

220>
223> 4RI

<400> 228

120

Gly Phe Thr Leu Ser Ser Tyr Ala

1 5

111

15

Ser Tyr

Trp Val

Ser Val

Leu Tyr
80

Tyr Cys

95
His Trp

24
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[o071]

<2105 229
211> 24
<212> DNA
Q213> NTLFE¥)

<2205
Q223> &Y

<400> 229
attagtggta gtggtegeag caca

<210> 230
211> 8

<212> PRT
213> AT F#%1

<220>
223> &Y

400> 230

Tle Ser Gly Ser Gly Gly Ser Thr
1 5

<210> 231

211> 45

<212> DNA
213> AL

20>
223> &Y

<400> 231
gegaagacge tgtatactac cagetggtac gggegettee ageac

<210> 232
211> 15

<212> PRT
213> ALY

<2205
223> A

400> 232

Ala Lys Thr Leu Tyr Thr Thr Ser Typ Tvr Gly Gly Phe Gln His

1 5 10

112

24

45
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[0072]

210> 233
<211> 321
<212> DNA
213> NI

<2200
223> &Y

400> 233

gacatceaga tgacceagtc

ggranagtce claagetect
aggtteagey geaglgeate
gaagattttg caacttacta
gggaccaagg

210> 234
<211> 107
<212> PRT
QI NI

<220>
<223> ARy

<4007 234
Asp Lle Gin Met Thr Gln
1 5
Asp Arg Val Thr ITle Thr
20
Leu Ala Trp Tyr Gln Gln
35
Tyr Ala Ala Ser Ser Leu
50
Ser Gly Ser Gly Thr Asp
65 70
Glu Asp Phe Ala Thr Tyr
85
Thr Val Gly Gln Gly Thr
100

210> 235
211> 18
<212> DNA
213> NILF#

tecatettee gtgtetgeat
atcacttgte gggegagtea ggeaatcage agttggitag
gatctatget gegtecteott
tgggacagat ticactetea
ttgteaacag acteacagtt
{ggaaatcaa a

Ser Pro Ser

Cys Arg Ala
25
Lys Pro Gly
40
Gin Ser Gly
85
Phe Thr lLeu

Tyt Cys Gin

Lys Val Glu
105

ctataggaga cagagicace 60

321

Ser Val Ser Ala Ser Ile Gly
10 15
Ser Gln Gly lle Ser Ser Trp
30
Lys Val Pro Lys Leu Leu
45
Phe Pro Ser Arg Phe Ser Gly
60
Thr Ile Ser Ser Leu Gln Pro
75 80
Gln Thr His Ser Phe Pro Trp
90 95
Ile Lys

Ile

113

cetggtatea geagaaacea 120
tgcansagtgg gtteccatea 180
ceatcagtag cotgeageee 240
teccgtprae ggtopgeecaan 300
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[0073]

220>
223> A ki

<400> 235
cagggaatca geagttgg

<210> 236
<211> 6

<212> PRT
213> NIIF|

{2205
223> BB

<400> 236
Gin Gly Ile Ser Ser Trp
1 5

<210> 237
211> 9

<212> DNA
213> AL

Q200
223> EEEY

<400> 237
getgegtee

<210> 238
211> 3

<212> PRT
213> ATF%

<2205
223> B

<400> 238
Ala Ala Ser
1

<210> 239
211> 24
<212> DNA

114

18



CN 108137682 A r:f"_

5 &

74/119 W

[0074]

213> N1 FBE9

<220>
223> R

400> 239
caacagacte acagtiteee gtgg

210> 240
211> 8

<212> PRT
<213> AT FEF

{2205
223> H R

<400> 240
Gln Gln Thr His Ser Phe Pro Trp
1 5

<210> 241
<211> 366
<212> DNA
213> AL

<2205
<293> R

<400> 241

gaggtgeage tgglggagic tgggggagee
teetgtgeag cotetggatt cacccettagg
ceaggraagg ggoetggagge ggtcteaget
acagacteeg ttaagggeeg glicaccate
ctgeanatga acagectgag agecgaggac
tatagtagta gttactacge geegcttecag
teetea

210> 242
211> 122
<212> PRT
213> NI

220>
223> A

<400> 242

ttggtacage
agetatttea
attagtggea
tecagagaca
acggeegrtat
cactggegce

115

ctggggggte
tgacctgggt
tiagtggtyg
attccaagaa
attictgtge
agggeaceet

2{;

cetgagacte 60
cegecaggtt 120
cacatactac 180
cacgetgttt 240
gagaacggtg 300
gricaccgte 360

366



CN 108137682 A F?

5 &

75/119 T

[0075]

Glu Val Gln Leu Val Glu Ser Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Phe Met Thr Trp Val Arg Gln Val
35 40
Ser Ala Ile Ser Gly lle Ser Gly
50 55
Lys Gly Arg Phe Thr Ile Ser Arg
65 70
Leu Gln Met Asn Ser Leu Arg Ala
85
Ala Arg Thr Val Tyr Ser Ser Ser
100
Gly Gln Gly Thr Leu Val Thr Val
115 120

<210> 243
<211> 24
<212> DNA
213> NILFP%

220>
223> BRI

<400> 243
ggatteacece ttaggageta ttte

<210> 244
Q11> 8

<212> PRT
213> AL

220>
223> B

{400> 244
Gly Phe Thr Leu Arg Ser Tyr Phe
i 5

<210> 245
211> 24
<212> DNA
213> AT 3

Gly Gly Leu Val Gln Pro Gly Gly
10 15

Ser Gly Phe Thr Leu Arg Ser Tyr

25 30

Pro Gly Lys Gly lLeu Glu Gly Val

45
Gly Thr Tyr Tvr Thr Asp Ser Val
60
Asp Asn Ser Lys Asn Thr Leu Phe
75 80

Glu Asp Thr Ala Val Tyr Phe Cys
90 95

Tyr Tyr Gly Gly Phe Gln His Trp

105 110

Ser Ser

116
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<220>
223> AR

<{400> 243
attagtggca ttagtggtgg caca 24

<210> 246
211> 8

{212> PRT
213> ALFR%Y

<2205
223> LRk

<400> 246
Ile Ser Gly Ile Ser Gly Gly Thr
1 5

210> 247
211> 45
<212> DNA
213> A3
[0076]
<220>
223> AR

400> 247
gegagaacgg tgtatagtag tagttactac gggggettce ageac 45

<210> 248
Q211> 15
<212> PRT
213> A%

220>
<223> H LM

<400> 248
Ala Arg Thr Val Tyr Ser Ser Ser Tyr Tyr Gly Gly Phe Gin His
1 5 10 13

<210> 249
<211> 321
<212> DNA
213> NTFe#)

117
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[0077]

220>
223> B

<400> 249

gacatccaga tgacccagte tccatcttee gtgtetgtat
atcactigtc gggcgagtca gggltattage agttggttag
gggaaageee ctaageteet gatctatgtt geatccagtt
apggtteapeg geagtggate tggpacagat ttcactcetea
gaagatttig caacttacta tigtcaacag actaacagtt

gggaccaagg tgpagatcaa a

<210> 250
<211> 107
<212> PRT
213> NTFEFY

{220>
223> E R

<400> 250
Asp Ile Gln Met Thr Gln
i 5
Asp Arg Val Thr Jle Thr
20
Leu Ala Trp Tyvr Gln Gin
35
Tvr Val Ala Ser Ser Leu
50
Ser Gly Ser Gly Thr Asp
65 70
Glu Asp Phe Ala Thr Tyr
85
Thr Phe Gly Gly Gly Thr
100

<210> 251
211> 18
<212> DNA
213> NTFH

R20>
223> K

<400> 251
cagggtatta geagttgg

Ser
Cys
Lys
Gln
H5

Phe
Tyr

Lys

Pro Ser Ser
10
Arg Ala Ser
25
Pro Gly Lys
40
Ser Gly Val

Thr Leu Thr
Cys Gln Glp
90

VYal Glu Ile
105

118

Val Ser Val Ser Val Gly
13
Gln Gly Ile Ser Ser Trp
30
Ala Pro Lys Leu Leu Ile
45
Pro Ser Arg Phe Ser Gly
60
Tle Ser Ser Leu Gln Pro

75 30

Thr Asn Ser Phe Pro Leu
93

Lys

ctgtaggaga cagagtcace 60
cctgegtatca geagaaacca 120
tacasagtgg ggtcccatea 180
ccatcageag cotgeageet 240
teeeteteae tttegeegga 300

321

18
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[0078]

<210> 252
21> 6

212> PRT
213> ANLFH

<2205
223> EERRY

<400> 252
Gin Gly 1le Ser Ser Trp
1 5

<210> 253
211> 9

<212> DNA
213> AILFH

<220
223> Hrkiy

<400> 253
gitgecaice

<210> 254
21 3

<212> PRT
213> ALFE%

20>
223> HREY

<400> 254
Val Ala Ser
1

210> 255
Q1 27
<212> DNA
213> AT

<2205
<223> &

<400> 255

119
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[0079]

caacagacta acagtttcee tctceact

<210> 256
211> 9

<212> PRT
213> AT FF

<220>
228> SR

<400> 256
Gln Gln Thr Asn Ser Phe Pro Leu Thr
1 5

<210> 257
211> 366
<212> DNA
213> ANILAEH

220>
223> ARy

<400> 257

27

gaggtgeage tggtggagtc tggegpagee ttggtacage ctgugeegte cotgagacte 60
teetgtgeag cotetggatt caccettagg agttatgtea tgtactgeggt cegecagggt 120
ccagggaagg ggetggagey ggtcteaggt altagtggea gtagtggtge cacatactac 180
acagactccg tgaagggeeg giticaccate tccagagaca attccaagaa cacgetgitt 240
ctgcaaatga acageetgag ageegaggac acggecegtat atttetgtge gagateggtg 300
tatagtacca cctggltacgg gggettceag cactggggee agggeacect ggicacegte 360

teetea

<210> 258
211> 122
<212> PRT
213> ANTFF

<2205
228> i

<400> 258
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 B 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Leu Arg Ser Tyr
20 25 30
Yal Met Tyr Trp Val Arg Gln Gly Pro Gly Lys Gly leu Glu Gly Val
35 40 45

120

366
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Ser Gly Ile Ser Gly Ser Ser Gly Gly
50 5b

Lys Gly Arg Phe Thr Ile Ser Arg Asp

65 70

Leu Gln Met Asn Ser Leu Arg Ala Glu

85

Ala Arg Ser Val Tyr Ser Thr Thr Trp
100 105

Gly Gln Gly Thr Leu Val Thr Val Ser

115 120

<210> 259
Q11 24

<212> DNA
213> ALF%Y

20>
223> ARy

<400> 259
ggattecacce ttaggagtta tgte

<210> 260
<211 8

<212> PRT
213> ATF5

<2205
223> RN

400> 260
Gly Phe Thr Leu Arg Ser Tyr Val
1 5

<210> 261
211> 24

<212> DNA
Q13> ALY

<220>
223> HRE

<4007 261
attagtggca gtagtggteg caca

Thr Tyr Tyr Thr Asp Ser Val
60

Asn Ser Lys Asn Thr Leu Phe
75 80

Asp Thr Ala Val Tyr Phe Cys

90 95

Tyr Gly Gly Phe Gln His Trp

110
Ser

121

24

24
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[0081]

<2105 262
211> 8

<212> PRT
213> NI

<220>
223> EH

<400> 262
1le Ser Gly Ser Ser Gly Gly Thr
1 5

210> 263
211> 45

<212> DNA
213> ALF¥

<220>
223> A

<400> 263
gegagategg tgtatagtac cacctggtac gggggettee ageac 45

210> 264
211> 15

<212> PRT
218> NILFH

<920
<223> Em

<400> 264

Ala Arg Ser Val Tyr Ser Thr Thr Trp Tyr Gly Gly Phe Gin His
1 5 10 i5
{2107 265

211> 321

<212> DNA
QL ANLFFSI

{9220%
<223> G

<400> 265
gacatccaga tgacceagtc tccatettee gtgtetgtat ctgtgegaga cagagteace 60

122
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[0082]

atcacttglte gggegagtea ggttattage agttggttag cetggtatea getgaaacca 120
gggaaagece ctaaactceet gatetatget geatccagtt tacaaagtgg ggteccateca 180
aggttcageg geagtggatc tgggacagat ttcactctea ccatcagegg cetgeageet 240
gaagattitg cagtttacta ttgtcaacag actaacagtt tcectetcac ttteggegga 300

gggaccaagg tggagatcaa a

210> 266
211> 107
{212> PRT
213> ATFH

{220>
<223> Gy

<400> 266
Asp Ile Gln Met Thr Gln Ser
1 5
Asp Arg Val Thr Ile Thr Cys
20
Leu Ala Trp Tyr Gln Leu Lys
35
Tyr Ala Ala Ser Ser lLeu Gln
50 55
Ser Gly Ser Gly Thr Asp Phe
65 70
Glu Asp Phe Ala Val Tyr Tyr
85
Thr Phe Gly Gly Gly Thr Lys
100

210> 267
<211> 18
<212> DNA
213> K TFH

{220>
<223> BRI

400> 267
caggttatta geagttgg

<210> 268
Q211> 6

<212> PRT
213> ALY

Pro Ser Ser VYal Ser ¥al Ser Val Gly
10 15
Arg Ala Ser Gln Val Ile Ser Ser Trp
25 30
Pro Gly Lys Ala Pro Lys Leu Leu Ile
40 45
Ser Gly Val Pro Ser Arg Phe Ser Gly
60
Thr Leu Thr Ile Ser Gly Leu Gln Pro
75 30
Cys Gin Gln Thr Asn Ser Phe Pro Leu
90 95
VYal Glu Ile Lys
105

123

321

18
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[0083]

<2205
223> &Y

<400> 268

Gln Val Ile Ser Ser Trp
1 5

<210> 269

RI11> 9

<212> DNA
213> ANLFH

<2205
223> B

<400> 269
getgeateo

<210> 270
211> 3

<212> PRT
Q1 NIFF

290>
Q223> HEEY

400> 270
Ala Ala Ser
1

<210> 271
Q211D 27
<212> DNA
213> NILFF

<220>
223> HHH

<400> 271
caacagacta acagtitcce tetcact

<210> 272
Q211> 9

<212> PRT
<213> NTR3)

124

27
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[0084]

<2205
<223> Ak

<400> 272
Gln Gln Thr Asn Ser Phe Pro Leu Thr
1 5

<210> 273
211> 366
<212> DNA
Q213> AL

<220>
223> LRy

<400> 273

gaggtgeage tggptgeagic tzgmgmaaac ttggaacage ctggreegte ccitagacte 6
teetgtacag cctetggatt caccttitage agatetgeca tgaactgegt cogecggget
ccagggaagy ggctggagty geteteagga attagtggta gtggtggteg aacatactac
geagactecg tgaagggeeg gitcaccatc tccagagaca attccaagaa tacgetatat
ctgeaaatga acagectgag cgocgaggac acggecgeat attactgtge gaaagatticg

tatactacca gtiggtacgy aggtatggac gtetgggegee acggraccac ggteacogte

tecetea

210> 274
211> 122
<212> PRT
213> NIEH

<2205
£223> H Ay

400> 274
Glu Val GlIn Leu Val Glu Ser Gly Gly Asn Leu Glu Gln Pro Gly Gly
i 5 10 15
Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe Thr Phe Ser Arg Ser
20 25 30
Ala Met Asn Trp Val Arg Arg Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Gly lle Ser Gly Ser Gly Glvy Arg Thr Tyr Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lvs Asn Thr Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Ser Ala Glu Asp Thr Ala Ala Tyr Tyr Cys
85 90 95

125
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[0085]

Ala Lys Asp Ser Tyr Thr Thr Ser Trp Tyr Gly Gly Met Asp Val Trp
100 105 110
Gly His Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 275
211> 24
<212> DNA
213> ALK%Y

220>
223> A HE

<400> 275
ggatticacct ttagcagate tgee

<210> 276
211> 8

<212> PRT
213> ATH#

220>
<223> &Y

<400> 276
Gly Phe Thr Phe Ser Arg Ser Ala
1 5

210> 277
211> 24
<212> DNA
213> N5

220>
<223> & HHY

400> 277

attagteggta gteggtegtcg aaca
210> 278

{211> 8

<212> PRT
Q213> ATHH

<2200

126

24

24
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223> A

<400> 278

Ile Ser Gly Ser Gly Gly Arg Thr

1

210> 279
211> 45
<212> DNA

5

213> ANTFR¥)

{2200

223> G

<400> 279

gegaaagatt cgtatactac cagttggtac ggaggtatgg acglce

<210> 280
<211> 15
<212> PRT

213> AL

220>

223> & Ey

<400> 280

Ala Lys Asp Ser Tyr Thr Thr Ser Trp Tyr Gly Gly Met Asp Val
5 10

1

<210> 281
211> 321
<212> DNA

2

Q213> NTHF

<220>

{223> R

<400> 281

gacatccaga
atcactigte
ggaaaagece
agattcageg
gaggatttitg
ggaacacgac

tgacccagte
gegegagtea
ctaageteet
geagtggate
caatttacta
tggagattaa

tecatettee gtgtetgeat cigtaggaga cagagtcace 60

gegtatttte agetpgttag cotggtatea geagaaacca 120
gatctatget gettecagtt tacaaagtgeg getcccatca 180
tggegacagat ttcactctea ccatcageag cotgeagect 240
ttgtcaacag getaacagtg tceegatcac ctteggecaa 300

a

127

321



CN 108137682 A F 3

87/119 |

[o087]

210> 282
211> 107
<212> PRT
21D ANTRF%)

<220
223> G RN

<400> 282
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Phe Ser Trp
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
35 40 45
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Tle Tyr Tyr Cys Gln Gln Ala Asn Ser Val Pro lle
85 90 95
Thr Phe Gly GIn Gly Thr Arg Leu Glu Jle Lvs
100 105 -

210> 283
211> 18
<212> DNA
218> ATHEH

220>
223> &AM

<400> 283
cagggtatit tcagetgg

<210> 284
Q211> 6

<212> PRT
Q13> NLFEH

<220
223> EH

<400> 284
Gin Gly 1le Phe Ser Trp
1 5

128

18
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[o088]

210> 285
C2L1> 9

<212> DNA
QL NI

<2205
223> &M

<400> 285
getgettee

<210> 286
211> 3

<212> PRT
213> AL

220>
223> HHE

400> 286
Ala Ala Ser
1

210> 287
211 27
<212> DNA
QLY ALY

{220>
223> A

<400> 287
caacaggeta acagtgtece gatcace

<210 288
211> 9

<212> PRT
Q13> AT

<9205
223> Y

<400> 288
Gin Gln Ala Asn Ser Val Pro 1le Thr

129
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<Z210> 289
<211> 366
<212> DNA
213> ANTIFH3)
220>
Q223> fth
<400> 289
gaggtgecage tggtggagte tggepgagege ttgetacage ctgggggete cetgagacte 60
tectgticag cetetggatt cacctttage agetatgeca tgaactgpgt cogecagget 120
ccagggaagg ggoetggagly ggteaccget attagiggea gtggtgetgs cacatactac 180
geagactecg tgaagggeeg gtteaccate tocagagaca aitccaagaa ctegetgitt 240
ctgeaatiga acageetgag agecgaggac acggeegigt attactgtge gaaacaaacg 300
tataccagea goelggtacgg tggettigatl atetggeggee aggggacaat ggteacegte 360
tettea 366
210> 290
211> 122

[0089] <212> PRT
213> NI FH1
L2200
223> H M
<400> 290
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

i 5 10 15
Ser Leu Arg Leu Ser Cys Ser Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Thr Ala Ile Ser Gly Ser Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Ser lLeu Phe
65 70 75 80
Leu Gln Leu Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Lys Gln Thr Tyr Thr Ser Ser Trp Tyr Gly Gly Phe Asp Ile Trp
100 105 110
Gly G1ln Gly Thr Met Val Thr Val Ser Ser
115 120

130
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<210> 291
Q211> 24
<212> DNA
213> ANTLEH

<220>
223> AR

<400> 291
ggattcacct ttageageta tgcc

210> 292
211> 8

<212> PRT
Q13> NTFHEH

220>
223> & REY

400> 292

Gly Phe Thr Phe Ser Ser Tyr Ala

i H

<210> 293
211> 24
£212> DNA
213> NP5

920>
<223> A RN

<400> 293
attagtggea gtggtgetey caca

<210> 294
211> 8

<212> PRT
213> AT %

920>
223> AR

<400> 294

Ile Ser Gly Ser Gly Giy Gly Thr

1 5

131

24
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[0091]

<210> 295
211> 45
<212> DNA
213> N5

<220>
<223> E R

<400> 295
gegaaacaaa cgtataccag cagetggtac ggtggetttg atate 45

<210> 296
211 15

<212> PRT
213> A3

<2205
223> &MY

<400> 296

Ala Lys Gln Thr Tyr Thr Ser Ser Trp Tyr Gly Gly Phe Asp Ile
1 5 10 15

Q10> 297

211> 321
<212> DNA
213> N4

<2205
<223> &ELHY

<400> 297

gacatccaga tgacccagte gecatettee gtgteegegt ctgtaggaga cagagicace 60
atcacttgte gggegagtea gegttttagt teetggitag celigglatea geagatacca 120
gggaaagoeee ccaagetect gatetatget geatcasggt tgesaagtgg gegteccatee 180
aggtteegeg geagtggate tgggacagat ttcactetca ceatcageag cetgeageet 240

gaggattityg caacitacta ttgtcaacag getaacagit teeegetcac fiteggegga 300
gegpaccaagg tgpagateas a 321
210> 298
<211> 107
<212> PRYT

Q213> ATFH

<2205

132
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[0092]

223> H M

<400> 298

Asp 1le Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly

1 5 10

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gin Glv Phe Ser Ser Trp

20 25

Leu Ala Trp Tyr Gln Gln Tle Pro Glv Lys Ala Pro Lys Leu Leu lle

35 40

Tyr Ala Ala Ser Arg Leu Gln Ser Gly Val Pro Ser Arg Phe Arg Gly

50 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin Pro

65 70 75

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Leu

85 90
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 299
<211> 18

<212> DNA
Q213> NTF#)

<220>
<223 G

<400> 299
cagggtttta gttectgg

210> 300
211> 6

<212> PRT
213> AL

<220>
223> AR

<400> 300
GIn Gly Phe Ser Ser Trp
1 5

<210> 301
211> 9

<212> DNA
Q13> NI

133

60

45

30

15

95

80

i8
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[0093]

<2205
223> B

<400> 301
getgeatea

<210> 302
211> 3

<212> PRT
213> A3

<220>
223> EHEHY

<400> 302
Ala Ala Ser
1

<210> 303
<211> 27

<212> DNA
Q13> A5

<220
293> 4Ry

<400> 303

caacaggeta acagtttceece getcact

<210> 304
<211> 9

<212> PRT
Q213> AT.F3

<220>
223> & ALEY

<4002 304

Gln Gln Ala Asn Ser Phe Pro Leu Thr

1 5

<210> 305
211> 2718
<212> DNA

134
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[0094]

213> NLF%)

2z

<223> GenBank NM_033439.3: A IL-33 B

<400> 305

agtctacaga
tcacaagaat
geaaagtgga
aaggecaaag
aaggaggect
aagcacaaaa
geettiggta
ggaatttcac
acttttgett
aagaaagata
gacggtgtig
catgecaaca
caggecttet
gateetggag
tetgagaatt
acetgtgagt
gaaagagaca
catattatgt
taactgeate
aacattctaa
ttecatattta
gggatccatt
caaacactag
aactggaata
cecttactgt
tgtgtgaaaa
gaataactte
agcaaggeat
tattaggaat
tgtittagag
aacctaccag
ceteatgtec
atactcactg
tttttgtatt
ctetttteat
atttctgtat
attttagata
cactagggca
tagtttttat
tgataaatga
tacttttiaca

ctectecgaa
actgaaaaat
agaacacage
aagttigece
gtiacttitag
gacatciggt
tatcaggggt
ctattacaga
tggaggatga
aggtgttact
atggtaagat
acaaggaaca
ttgtecttca
tgtitatagg
tgtgtactga
ctigpegttga
ggtgacatet
ataaaaatat
ticaatacaa
agagatacag
gagctaagge
ttaaagagct
agctgectagt
aaacaccagg
caggggatat
agtaaagata
arttctaatt
tcttacacga
atgtaacatg
catccaagta
agcetagatg
atggectace
tcacattgee
ceagettect
ttettttaac
cacetgacct
aagctatiaa
ataaaattta
tttaaagtct
ctaacatagt
titetactit

cacagagetlg
gaagectaaa
aagceaaagec
catgtacttt
gagagaaacce
actegetgece
ccagaaatat
gtatettget
aagttatgag
gagttactat
gttaatggta
ctetgtggag
taatatgeac
{gltaaaggat
aaatatetty
gtacccaaat
aagggaaalg
tttttetaat
gtatcagtat
tctgacettt
cactgaggaa
acttagagaa
aaaaagaaga
ttigtttgta
graacttcaa
actaaaaaat
gtitaattty
ggaagignag
ctaaaacttt
ccatataate
agacacegaa
atecettoty
caaagltget
gataacacty
taccatgece
ctggatgeea
tggcaatatt
tactcaacca
tagcaatite
aacagaatct
attgagacct

cagctettca
atgaagtatt
tigtgttica
atgaagectce
ACCARABERC
tgtecaacage
actagagcac
tetetaagea
atatatgttg
gagtctcaac
accetgagtc
ctecataagt
tceaactgty
aatcatettg
tttaagetet
getaceacty
aagagtgett
cetecagtta
attaaatagg
actittetet
agagceatag
ataattttce
ccagatgetit
gatgtcttag
aggcecacat
ttagaaaaat
taaaatictg
taaatttitag
trttttttta
caactatcat
ttaacattaa
accctggett
tetaateett
cttactgtgg
ttgatatatc
aaacgtttat
tttttgctaa
tataataaca
tattacaact
ttatgaaata
attagatgta

135

gegaagaaat
caaccaacaa
agetgggaaa
getetggecet
cticactgaa
agtetactgt
ttcatgatic
catacaatga
aagacttgaa
accecteaaa
ctacaaaaga
gtgaaaaace
tttcatttga
ctetgatiaa
ctgaaactta
gagaaggraat
ageatgtgty
ttettttatt
gtatiggtaa
agittcagte
cttaagtete
acagttcecaa
cacagaatta
geaacactca
ggeaagecag
aaatccagta
attritatat
ttcagacata
aagagtactg
getaaggeea
aatttcagta
ceagggaccet
attteceatg
aatattcatt
ttitgeacct
tetgetitgt
acgttttigt
ttttttaact
tttcttagac
tgacctitic
agtgetagta

caaaacaaga
aatttccaca
atcccaacag
tatgataaaa
ancaggtaga
ggagtgettt
aagtatcaca
tcaatccatt
aaaagatgaa
tgaatcaggt
cttetggttg
actgecagac
atgecaagact
agtagactct
gttgatggaa
gagagataaa
gaatgitite
teeetetgta
agaaacggic
cagaaagaac
tatgtagaca
acgatagget
tecatttittte
gagcagatct
gtaacataaa
tttgtaaagt
attgagttta
aaatttcact
agtcacaaca
gaaatcitet
actgactgte
atgtetttia
tgeacaagte
tgacatctgt
getgaactte
ctgtigtaga
tttitactgt
actaaaggag
ttaacactta
tgaaaataca
gaatataaga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
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taaaagagge tgagaattac catacaaggg tattacaact
ttecattgttc tgtcaataat tgttaccaaa gagataaaaa
tcccatetga aaaacactaa ttattgacat gtgeatctgt
attaaataat caaatatatc tactacattg tttatattat

aatgtaaaaa aaaaaaaa

<210> 306
<211> 270
<212> PRT
213> NIF%)

<2262

<400> 306
Met Lys Pro Lys Met
1 5
Trp Lys Asn Thr Ala
20
Gln Gln Lys Ala Lys
35
Ser Gly Leu Met lle
50
Thr Lys Arg Pro Ser
65
Val Leu Ala Ala Cys
85
Gly Ile Ser Gly Val
160
Ile Thr Gly Ile Ser
115
Tyr Asn Asp Gln Ser
130
Tle Tyr Val Glu Asp
145
Leu Ser Tyr Tvr Glu
165
Val Asp Gly Lys Met
180
Tep Leu His Ala Asn
195
Glu Lys Pro Leu Pro
210
Ser Asn Cys Val Ser
225
Gly Val Lys Asp Asn
245

Lys
Ser
Glu
Lys
Leu
70

Gln
Gln
Pro
Ile
Leu
150
Ser
Leu
Asn
Asp
Phe

230
Ris

Tyr Ser Thr Asn
10
Lys Ala Leu Cys
25
Val Cys Pro Met
40

Lys Glu Ala Cys
55

Lys Thr Gly Arg

Gln Gln Ser Thr
90
Lys Tyr Thr Arg
105

Tle Thr Glu Tyr |

120
Thr Phe Ala Leu
135
Lys Lys Asp Glu

Gin His Pro Ser
170

Met Val Thr leu

185
Lys Glu His Ser
200

Gln Ala Phe Phe

215

Glu Cys Lys Thr

Leu Ala Leu 1le
250

136

Lys
Phe
Tyr
Tyr
Lys
75

Yal

Ala

iys
155
Asn

Ser
¥al
Val
Asp

23b
Lys

gtaaaacaat ttatctttgrt 2520
taaaageaga atgtatatca 2580
acaataaact taaaatgati 2640
tgaataaagt atattttcca 2700

2718

1le Ser Thr Ala Lys
15
Lys Leu Gly Lys Ser
30
Phe Met Lys lLeu Arg
45
Phe Arg Arg Glu Thr
60
His Lys Arg His Leu
80
Glu Cys Phe Ala Phe
95
lLeu His Asp Ser Ser
110
Ala Ser leu Ser Thr
125

Asp Glu Ser Tyr Glu

140
Lys Asp Lys Val Leu
160
Glu Ser Gly Asp Gly
175
Pro Thr Lys Asp Phe
190
Glu Leu His Lys Cys
205
Leu His Asn Met His
220
Pro Gly Val Phe Ile
240
Val Asp Ser Ser Glu
255
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Asn Leu Cys Thr Glu Asn Ile Leu Phe Lys Leu Ser Glu Thr

260

<210> 307
<211> 354
<212> DNA
213> NTF%)

220>
223> A

<400> 307

cagplcacct tgoaggagtc
acctgeteeg tetetgratt
cagiceccag ggaaggeeet
tacaccacatl cletgaagac
gtecettacea tgaccgacat
cggaatitgg cetttaatta

<2105
VARD
212>
213>

308
118
PRT
NI F5)

[0096]

2200

223> A

<400> 308

Gln Val Thr Leu Lys
1 )

Ser Leu Thr Leu Thr

20
Met Gly Val Ser
35

Leu Ala His 1le

50

Lys Thr Arg Leu

Arg
Trp

Leu
65
Val Leu Thr Met Thr
85
Ala Arg lle Arg
100
Val Thr Val Ser

115

Cys

Leu

265

tggtecigty
cteacteagt
geagtggett
caggeteace
ggacceiggy
ctggegecag

ctggtgaaac
antgltagaa
geacacattt
atciccaagg
gacacageca
ggaaccetgg

Glu Ser Gly Pro Val Leu
10
Ser Val Ser Gly Phe
25

Ile Arg Gin
40

Ser Asn Asp Glu Lys

55

Thr Ile Ser Lys Asp Thr

70 75

Asp Met Asp Pro Gly Asp

96

Asn Tyr

Cys
Trp Ser Pro

Phe

Leu Ala Phe
105

Asn

Ser

137

270

ceteacgetyg 60
ctggatecegt 120
cgaasaatce 180
aagecagetg 240
tgcacggata 300
ctea 354

Ceacagagay
tgggtgtgag
tttegaatga
acacctecag
catattactg
tcaccgtiete

Val Lys Pro Thr Glu
15

Ser Asn Val

30

Ala Leu Glu

Ser lLeu

Gly Lys
45

Ser Tyr

60

Ser Arg Ser Gin Val

80

Thr Ala Thr Tyr Tyr
95

Tep Gly Gln Gly Thr

110

Thr Thr Ser
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[0097]

<210> 309
211> 30

212> DNA
213> N3

<220>
<223> BEAY

<400> 309
ggattceteac tcagtaatgt tagaatgggt

<210> 310
211> 10

<212> PRT
213> NI FH|

205
223> &k

<400> 310
Gly Phe Ser Leu Ser Asn Val Arg Met Gly
1 5 10

210> 311
211> 21

212> DNA
<218> NLFF%)

20>
223> HEH

<400> 311
attttitega atgacgasaa a

<2105 312
Q1> 7

<212> PRT
213> NI R3]

220>
023> G

<400> 312
Ile Phe Ser Asn Asp Glu Lys
1 5

138

30

21
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[0098]

<210> 313
211> 30
<212> DNA
<213> AT 3

220>
<223> HRH

<400> 313
geacggatac graattigge ctttaattac

210> 314
21D 10

<212> PRT
213> ANLFF3

220>
223> AR

<400> 314

Ala Arg Tle Arg Asn Leu Ala Phe Asn Tyr
1 5 10

210> 315

<211> 339

<212> DNA
Q213> NLFFH

220>
228> HELEY

<400> 315

30

gacttegtiga tgacccagte tccagactee ctggetgigt ctotgggega gagggecace 60

atcaactgea agteeageca gagtgtgita cacaggteea geaataagaa
tggtatcage agaagecagg acagectect aacctgetes tttactggye
gaatcegege tecctgaceg atteagtgee ageggetety gracagattit
atcageagee tgeaggetga agatgtggea gtttattact gtcageaata

ctatttactt teggecctge gaccaaagtyg gatatcaaa

210> 316
<211> 112
<212> PRT
213> ALK

<2207

139

ctacttaget 120
atctaccogg 180
cactetcace 240
ttatggtact 300

339
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223> HHEY

400> 318
Asp Phe Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val leu His Arg
20 25 30
Ser Ser Asn Lys Asn Tyr Leu Ala Typ Tyr Gln Gln Lys Pro Gly Gln
35 40 45
Pro Pro Asn Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80
Ile Ser Ser Leu GlIn Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 95
Tyr Tyr Gly Thr Leu Phe Thr Phe Gly Pro Gly Thr Lys Val Asp lle
100 105 110

<2105 317
211> 36
<212> DNA
213> ATLFF%)

<2207
223> Aty

<400> 317
cagagtgtgt tacacaggtc cagraataag aactac 36

<210> 318
<211> 12

<212> PRT
213> NTHH

220>
223> B

400> 318
Gln Ser Val Leu His Arg Ser Ser Asn Lys Asn Tyr
1 5 10

210> 319
211> 9

<212> DNA
213> ALFH

140
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<2205
223> ARl

<400> 319
tgggeatet 9

£210> 320
211> 3

<212> PRT
Q1> NLRH

{2205
223> IR

400> 320
Trp Ala Ser
1

210> 321
Q11> 27
<212> DNA
219 5E 4
[0100] 213> NLFH]
220>
223> ARy

<400> 321
cagcaatatt atggtactet attfact 27

<210> 322
211> 9

<212> PRT
213> ANTFH

<2200
<223> R

<400> 322
Gln GIn Tyr Tyr Gly Thr Leu Phe Thr
1 5

<210> 323
211> 537
<212> PRT

141
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[0101]

213> ALY

<220>
<223> ERHY

<400> 323
Lys Phe Ser Lys
1
Arg Cys Pro Arg
20
Ser Gln Thr Asn
35
Ala Ser Gly Gln
50
Gly lle Tyr Thr
65
Tyr Ala Asn Val

Asp Tyr Leu Met
100

Ile Tyr Cys Pro

115
Trp Phe Lys Asn
130

Lys Ser Phe Leu

145

Tyr Thr Cys Lys

Thr Ala Thr Arg
180

Phe Pro Val Ile

195
Ile Gly Lys Asn
210

Thr Gln Phe Leu

225

Thr Asp Phe Gly

Ser Phe Ser Asn
260

Asp Val Lys Glu

275
Asn Leu His Gly
290

Pro Tle Asp His

305

Ala Pro Glu Leu

Gln
Gln
Lys
Leu
Cys
Thr
85

Tyr
Thr
Cys
Yal
Phe
165
Ser

Gly

Ala

Glu
245
Gly
Glu
feu
His

leu

Ser Trp
Gly Lys
Ser Tle

Leu Lys
55

1le Val

70

Ile Tyr

Ser Thr
Ile Asp

Gln Ala
135

Ile Asp

150

Tle His

Phe Thr
Ala Pro

Asn Leu
215

Ala Val

230

Pro Arg

Leu Ala
Asp Leu

Arg Arg
295

Ser Asp

310

Gly Gly

Gly
Pro
Pro
40

Phe
Arg
Lys
Val
Leu

120
Leu

Asn

Asn

Yal
Ala
200
Thr

Leu

Ile

iley
280
His

Lys

Pro

Leu Glu Asn Glu
10

Ser Tyvr Thr Val

25

Thr Gln Glu Arg

l.eu Pro Ala Ala
60
Ser Pro Thr Phe
75
Lys Gln Ser Asp
90

Ser Gly Ser Glu
105

Tvr Asn Trp Thr

Gln Gly Ser Arg
140

Val Met Thr Glu

155
Glu Asn Gly Ala
170

Lys Asp Glu Gln

185

Gin Asn Glu Tle

Cys Ser Ala Cys
220
Trp Gln leu Asn
235
Gin Gln Glu Glu
250

s Len Asp Met Val

265
Leu Gln Tyr Asp

Thr Val Arg Leu

300

Thr His Thr Cys
315

Ser Val Phe Leu

142

Ala Leu 1le
15
Asp Trp Tyr
30
Asn Arg Val
45
Val Ala Asp

Asn Arg Thr

Cys Asn Val
95
Lys Asn Ser
110
Ala Pro lLeu
125
Tyr Arg Ala

Asp Ala Giy

Asn Tyr Ser
175
Gly Phe Ser
190
Lys Glu Val
205
Phe Gly L¥s

Gly Thr Lys

Gly Gln Asn
255
Leu Arg lle
270
Cys Leu Ala
285
Ser Arg Lys

Pro Pro Cys

Phe Pro Pro

Val
Tyr
Phe
Ser
Gly
80

Pro
Lys
Glu
His
Asp
1606
Val
Leu
Glu
Gly
Ile
240
Gln
Ala
Leu
Asn
Pro

320
Lys
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[0102]

325
Pro Lys Asp Thr lLeu Met
340
Val Val Asp Val Ser His
355
Val Asp Gly Val Glu Val
370
Gln Tyr Asn Ser Thr Tyr
385 390
Gln Asp Trp Leu Asn Gly
405
Ala Leu Pro Ala Pro lle
420
Pro Arg Glu Pro Gln Val
435
Thr Lys Asn Gln Val Ser
450
Ser Asp lle Ala Val Glu
465 470
Tyr Lys Thr Thr Pro Pro
485
Tyr Ser Lys Leu Thr Val
500
Phe Ser Cys Ser Val Met
515
Lys Ser Leu Ser Leu Ser
530

<210> 324
211> 543
<212> PRT
213> AN THHY

220>
<223> R

<400> 324
Lys Phe Ser Lys Gln Ser
1 5
Arg Cys Pro Arg Gln Gly
20
Ser Gln Thr Asn Lys Ser
35
Ala Ser Gly Gln Leu Leu
50
Gly Ile Tyr Thr Cys Ile

Ile
Glu
His
375
Arg
Lys
Glu
Tyr
Leu
455
Trp
Val
Asp

His

Pro
535

Trp
lLys
Ile
Lys

55
Val

330 335
Ser Arg Thr Pro Glu Val Thr Cys Val
345 350
Asp Pro Glu Val Lys Phe Asn Trp Tyr
360 365
Asn Ala Lys Thr Lys Pro Arg Glu Glu
380
Val Val Ser Val Leu Thr Val Leu His
395 400
Glu Tyr Lys Cys Lys Val Ser Asn lys
410 415
Lys Thr Ile Ser Lys Ala Lys Gly Gln
425 430
Thr Leu Pro Pro Ser Arg Asp Glu Leu
440 445
Thr Cys Leu Val Lys Gly Phe Tyr Pro
460
Glu Ser Asn Gly Gin Pro Glu Asn Asn
475 480
Leu Asp Ser Asp Gly Ser Phe Phe Leu
490 495
Lys Ser Arg Trp Gln Gln Gly Asn Val
505 510
Glu Ala Leu His Asn His Tvr Thr Gln
520 525
Gly Lys

Gly Leu Glu Asn Glu Ala Leu Ile Val
10 15
Pro Ser Tyr Thr Val Asp Trp Tvr Tyr
25 30
Pro Thr Gln Glu Arg Asn Arg Val Phe
40 45
Phe Leu Pro Ala Ala Val Ala Asp Ser
60
Arg Ser Pro Thr Phe Asn Arg Thr Gly

143
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[0103]

65
Tyr Ala Asn

Asp Tyr Leu

Ile Tyr Cys
115
Trp Phe Lys
130
Lys Ser Phe
145
Tyr Thr Cys

Thr Ala Thr

Phe Pro Val
195
Ile Gly Lys
210
Thr Glin Phe
228
Thr Asp Phe

Ser Phe Ser

Asp Val Lys
275

Leu His

280

Ile Asp

Asn

Pro
305
Pro Pro Cys

Phe Tle Phe
Ile Val

355
Gin 1le
370
Gln

Pro
Val
Thr

385
Ala leu

Thr
Pro
Cys Lys Val

Ser Lys Pro
435

Val
Met
100
Pro
Asn
Leu
Lys
Arg
180
Ile
Asn
Leu
Gly
Asn
260
Glu
Gly
His
Lys
Pro
340
Thr
Ser
His
{le
Asn

420
Lys

Thr
85

Tyr
Thr
Cys
Yal
Phe
165
Ser
Gly
Ala
Ala
Glu
245
Gly
Glu
Leu
His
Cys
325
Pro
Cys
Trp

Arg

Gln B

405
Asn

Gly

70
Ile

Ser
Tle
Gln
Ile
150
Tle
Phe
Ala
Asn
Ala
230
Pro
Leu
Asp
Arg
Ser
310
Pro

Lys

Val

Tyr
Thr
Asn
Ala
135
Asp
His
Thr
Pro
Leu
215
Val
Arg
Ala
Leu
Arg
295
Glu
Ala

Ile

Val

s Val

375
Asp

Asp

Val

Lys
Val
l.eu
120
Leu
Asn
Asn
Val
Ala
200
Thr
Leu
Ile
Cys
Leu
280
His
Pro
Pro
Lys
Val
360
Asn
Tyr
Asp

Leu

Arg
440

Lys
Ser
105
Tyr
Gln
Val
Glu
Lys
185
Gln
Cys
Trp
Gln
Leu
265
Leu
Thr
Arg
Asn
Asp
345
Asp
Asn
Asn
Trp
Pro

425
Ala

75
Gin Ser Asp
90
Gly Ser Glu

Asn Trp Thr

Gly Ser Arg
140
Met Thr Glu
155
Asn Gly Ala
170
Asp Glu Gln

Asn Glu Ile

Ser Ala Cys
220
Gln Leu Asn

235

Gln Glu Glu Gly

250
Asp Mel Val

Gln Tyr Asp

Val Arg leu

360

Gly Pro Thr

315

lLeu Leu
330

Val Leu

Gly
Met
Val Ser Glu

Val Glu Val

380

Ser Thr lLeu Arg

395
Met Ser Gly
410
Ala Pro Ile

Pro Gin Val

144

Cys
Lys
Ala
125
Tyry

Asp

Asn

Gly

Lys
205
Phe

Gly

Leu

Cys,

285
Ser

Ile

Gly

Tle
Asp
365
His

Lys

Glu

Tyr
443

80
Asn Val Pro
95
Asn Ser Lys
110
Pro Leu Glu

Arg Ala His

Ala Gly Asp

160

Tyr Ser Val
175

Phe Ser

190

Glu

Leu

Val Glu

Gly Lys Gly

Thr 1le
2"1:0
Gln

Lys

Gln Asn
253
Ile

Arg Ala

270
Leu

Ala Leu

Arg Lys Asn

Pro Cys
320
Val

Lys

Ser
335
Leu

Pro

Ser Ser

350

Asp Pro Asp

Thr Ala Gln

¥al Val Ser

400
Glu Phe Lys
415
Arg Thr lle
430

Y¥al Leu Pro
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Pro Pro Glu Glu Glu
450
Val Thr Asp Phe Met
465
Gly Lys Thr Glu Leu
485
Asp Gly Ser Tyr Phe
500
Trp Val Glu Arg Asn
515
His Asn His His Thr
530

{210> 325
<211> 884
<212> PRT
QI AL

<2205
223> HrRkif

<400> 325

Lys Phe Ser Lys Gln

1 5

Arg Cys Pro Arg Gln
20

Ser Gln Thr Asn Lys

35
Ala Ser Gly Gln Leu
50

Gly Ile Tyr Thr Cys

65

Tyr Ala Asn Val Thr

85

Asp Tyvr Leu Met Tyr
100

I1e Tyr Cys Pro Thr

115
Trp Phe Lys Asn Cys
130

Lys Ser Phe Leu Val

145

Tyr Thr Cys Lys Phe

165

Thr Ala Thr Arg Ser

180

Met
Pro
470
Asn
Met

Ser

Thr

Ser
Gly
Ser
Leu
lle
70

Tle
Ser
ile
GIn
ile
150
Ile

Phe

Thr
455
Glu
Tyr
Tyr

Tyr

Lys
535

Trp
Lys
Ile
Lys
55

Val
Tyr
Thr
Asp
Ala
135
Asp

His

Thr

Lys Lys Gln Val Thr
460
Ile Tyr Val Glu
475
Lys Asn Thr Giu Pro
490
Leu Arg Val

Asp

Ser Lvs
505
Ser Cys
520
Ser

Ser Val Val

Phe Ser Arg Thr
540

Gly Leu Glu Asn Glu
10
Pro Ser Tyr Thr Val
25
Pro Thr Gln Glu Arg
40
Phe Leu Pro Ala Ala
60
Arg Ser Pro Thr Phe
75
Lys Lys Gln Ser Asp
90
Val Ser Gly Ser Glu
105
Leu Tyr Asn Trp Thr
120

Leu Gin Gly Ser Arg Tyr Arg Ala

140
Met Thr Glu
155
Asn Glu Asn Gly Ala
170
Lys Asp Glu Gln
185

Asn Val

Val

145

Leu Thr Cys
Trp Thr Asn

Val Leu Asp

495

Glu Lys Lys
510

His Glu Gly

525
Pro Gly Lys

Ala Leu Ile
15
Asp Trp Tyr
30
Asn Arg Val
45
Val Ala Asp
Asn Arg Thr

Cys Asn Val

a5

Lys Asn Ser
110

Ala Pro Leu G

125

Asp Ala Gly

Asn Tyr Ser

175

Gly Phe Ser
180

Met
Asn
480
Ser

Asn

Leu

Val
Tyr
Phe
Ser
Gly
80

Pro

Lys

His
Asp
160
Val

Leu



CN 108137682 A

F

5

3

105/119 1@

[0105]

Phe Pro Val Ile Gly Ala Pro Ala Gln Asn Glu Iie Lys Glu

195

1le Gly Lys Asn Ala Asn

210
Thr Gln Phe Leu
225
Thr Asp Phe Gly

Ser Phe Ser Asn

260
Asp Val Lys Glu

275

Leu His Gly
290
Pro Tle
305
Thr

Asn
Asp His
Met Arg Gln
Phe

340
Leu

Cyvs Pro Leu

Ser Ala Gly

355
Glu Glu
370

Lys

Leu Pro
Glu
385
Asn

Asp Val

Tyr Thr Cys

Phe Glu
420
Pro Val
435

Pro Asn

Pro leu

Lys Leu
Thr Cys

450
Ile Thr
465
Ile

Trp Tyr

Pro Glu Gly

Asn Gly Asn

500
Phe His Leu
515
Asn Ala

530

Ala
Glu
245
Gly
Glu
Leu
His
Ile
325
Glu
Thr
Tle
Leu
Met
405
Val
His
Val

Met

Met
485

Ala
230
Pro
Leu
Asp
Arg
Ser
310
Gln
His
Leu
Asn
Trp
380
Leu
Val
Lys
Asp
Gly

470
Asn

Tyr Thr Cys
Thr Arg Thr

Val Pro Pro Val

Glu Lys Glu Pro Gly Glu

545
Ser Phe

550

Leu Met Asp Ser

Leu
215
Val
Arg
Ala
Leu
Arg
295
Ser
Val
Phe
Ile
Phe
375
Phe
Arg
Gln
Leu
Gly
455
Cys
Leu
Val
Leu
Iie
535

Glu

Arg

200
Thr

Leu
Ile
Cys
Leu
280
His
Glu
Phe

Leu

Trp
360

Arg

Arg
Asn
Lys
Tyr
440
Tyr
Tyr
Ser
Val
Thr
520
His
Leu

Asn

Cys
Trp
Gln
Leu
265
l.eu
Thr
Arg
Glu
Lys
345
Tyr
leu
Pro
Thr
Asp
425
lle

Phe

Phe
Thr
505
Val
Ser

Leu

Glu

205

Ser Ala Cys Phe
220
GIln Leu Asn Gly
235

Gln Glu Glu Gly
250
Asp Meti Val lLeu

Gln Tyr Asp Cys
285

Val Arg Leu Ser

300
Cys Asp Asp Trp
315

Asp Glu Pro Ala

330

Phe Asn Tyr Ser

Trp Thr Arg Gln
365

Pro Glu Asn Arg

380
Thr Leu Leu Asn
395

Thr Tyr Cys Ser

410

Ser Cys Phe Asn

Glu Tyr Gly Ile
445

Pro Ser Ser Val

460
Ile Gln Asn Phe
475

Leu {le Ala Leu

490

Tyr Pro Glu Asn

Lys Val Val Gly
523
Pro Asn Asp His
540
Ile Pro Cys Thr
555
Val Trp Trp Thr

146

Val

Gly Lys

Thr Lys

Gln Asn
255
Arg Tle
270
Leu Ala

Arg Lys

Gly leu
Ile
335
Ala

Arg

Thr
350
Asp Arg

Tle Ser

Asp Thr
Val
415
Pro

Lys

Ser
430
GIn Arg
s Pro

Asn

e Ser
495

Gly Arg

510

Ser Pro

Val Val

VYal Tyr

ile Asp

Glu
Gly
Ile
240
Gln
Ala
leu
Asn
Asp
320
Lys
His
Asp

Lys

Gly
400

Ala

Met
Ile
Thr
Val
480
Asn
Thr
Lys
Tyr
Phe

560
Gly
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Lys Lys Pro

Ser His Ser
595
Lys Lys Val
610
Arg Ser Ala
625
Val Pro Ala

Thr Ile Lys

Gly Gly Pro
675
Met Ile Ser
690
Glu Asp Asp
705
Val His Thr

Leu Arg Val

Gly Lys Glu
755
Ile Glu Arg
770
Yal Tyr Val
785
Thr Leu Thr

Glu Trp Thr

Pro Val Leu
835
Val Glu Lys
B850
Val His Glu
865
Thr Pro Gly

<210> 326
<211> 880
<212> PRT

565
Asp Asp
580
Arg Thr

Thr Ser
Lys Gly

Pro Arg
645

Pro Cys

660

Ser Val

Leu Ser
Pro Asp

Ala Gln
725

Val Ser

740

Phe Lys

Thr Tle
Leu Pro
Cys Met
803
Asn Asn
820
Asp Ser
Lys Asn

Gly Leu

Lys

213> NILF%)

Ile
Glu
Glu
Glu
630
Tyr
Pro
Phe
Pro
Val
710
Thr
Ala
Cys
Ser
Pro
790
Val
Gly
Asp
Trp

His
870

Thr 1le Asp
585
Asp Glu Thr
600
Asp Leu Lys
615
Val Ala Lys

Thr Val Glu

Pro Cys Lys
665
Tle Phe Pro
680
Ile Val Thr
695
Gln Ile Ser

Gln Thr His

Leu Pro Tle
745
Lys Val Asn
760
Lys Pro Lys
775
Pro Glu Glu

Thr Asp Phe

Lys Thr Glu

825

Gly Ser Tyr
840

Val

855

Asn His His

570
Val

Arg
Arg
Ala
Ser
650
Cys
Pro
Cvs
Trp
Arg
730
Gln
Asn
Gly
Glu
Met
810

Leu

Phe

Thr

147

575
Thr lle Asn Glu Ser
590
Thr Gin Tle Leu Ser Ile
605
Ser Tvr Val Cys His Ala
620
Ala Lys Val Lys Gln Lys
635 G40
Gly Giu Pro Arg Gly Pro
655
Pro Ala Pro Asn Leu Leu
670
Lys Ile Lys Asp Val Leu
685
Val Val Val Asp Val Ser
700
Phe Val Asn Asn Val Glu
715 720
Glu Asp Tyr Asn Ser Thr
735
His Gln Asp Trp Met Ser
750
Lys Asp Leu Pro Ala Pro
765
Ser Val Arg Ala Pro Gln
780
Met Thr Lys Lys Gln Val
795 800
Pro Glu Asp Ile Tyr Val
815
Asn Tyr Lys Asn Thr Glu
830
Met Tyr Ser Lys lLeu Arg
845

Tle

Glu Arg Asn Ser Tyr Ser Cys Ser Val

860
Thr Lys Ser Phe Ser Arg
875 880
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<2205
<223> &k

<400> 326

Ser Lys Ser Ser Trp Gly

i

5

Pro Gln Arg Gly Arg Ser

Thr Asn Glu
35
Arg Asp Arg
50
Tyr Ala Cys
65
Asn Val Thr

Leu Met Tyr

Pro Thr
115

Asn Cys

130

Leu Phe

Cys
Lys

Tyr
145
Cys Gln Phe

Thr Arg Ser

Thr Asn
195

Ala Ser

210

Ala Asp

Iie

Pro

Leu
225
Gly Glu Ala

Asn

Glu
275

Gly
290

His
305

Ile Gln Val Phe Glu

20
Ser

Leu
Val
Ile
Ser
100
1le
Lys
Ile
Thr
Phe
180
Pro
lle
Val

Arg

260

Lys Asp Leu Ser

Met Ile Arg His

Ile Pro
Lys Phe

Ile Arg

70
His Lys
85
Thr Val

Asp Leu

Ala Leu
Asp Asn

150
His Ala
1635
Thr Val

Pro Tyr

Ala Cys
Trp
230
Gln

Leu

Tle
245

Asp Met Asp Cvs Leu

Leu

Thr

Arg Ser Glu Arg Cys

310
Asp
325

Leu
Thr
The
Leu
85

Ser
Lys
Arg
Tyr
Gln
135
Val
Glu
Glu
Asn
Ser
215
Gln
Glu
Thy
Glu
Ile
295

Asp

Glu

Glu
Tyr
Gln
40

Pro
Pro
Pro
Gly
Asn
120
Glu
Thr
Asn
Glu
His
200
Ala
Tle
Glu
Ser
Tyr
280
Arg

Asp

Pro

Asn Glu
10
Val

Arg
Ala Arg
Asn Leu
Ser
90

Asp

Pro

Ser
105
Trp Thr

Pro Arg

His Asp
Thr
170
Gly

Gly

Lys
185
Thr Met

Cys Phe

Asn Lvs

Glu Gly
250
Val Leu
265
Asp

Leu Arg

Trp Gly

Ala Arg

330

148

Ala Leu Ile
Glu Trp Tyr
Ile

45
Asp

Asn Arg
Glu
60
Lys

Val
Asn Thr
75
Cys

Asn Ile

Lys Asn Phe
Val
125

Ala

Ala Pro

Phe Arg
140
Asp Glu Gly
155
Asn

Tyr Ile

Phe Ser

Glu Val

Gly Lys
220
Thr Val
235
Arg

Asn Glu

Arg Tle Thr

Ala leu
285
Lys Gln
300

Asp Thr

Leu

Arg

Leu
315

Ile Lys Cys

v Ser

L Gly

Val Arg Cys
15

Tyr Ser Asp

30

Phe Val Ser

Ser Gly Ile

leu
80
Tyr

Gly Tyr

Pro Asp

95
Lys lle Thr
110
Gln

Trp Phe

His Arg Ser
Thr
160
Thr Ala
175

Pro

Asp Tyr
Val
Phe

150
1le

Val

Gly Lys

His Phe
Phe
240
Ser

Asn

Ser
255
Val

Ser
Gly Thr
270

Asn Leu His

Pro Iie Asp

Met Arg Gln

320

Pro Leu Phe
335
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Glu His Phe Leu Lys

340

Thr Leu Ile Trp Tyr

355

Ile Asn Phe Arg Leu

370

Leu Trp Phe Arg Pro

385

Met Leu Arg Asn

Val Val Gln Lys

His Lys

Val Asp
450

Lys Gly

465

Met Asn

Thr Cys
Arg Thr
Pro Gln
3530
Gly Glu
545
Asp Ser
Asp Val
Thr Glu

Pro Glu
610
Gly Glu
625
Arg Tyr

Cys Pro
Val Phe

Ser Pro
690

Met
435
Gly
Cys
Leu
Val
Val
515
Tle
Glu
His
Thr
Asp
595
Asp

Ala

Thr

420
Tyr

Tyr
Thr
Ser
Val
500
Thr
Tyr
Leu
Asn
Val

380
Glu

Thr
405
Asp
Ile
Phe
Glu
Phe
485
Thr
Val
Ser
Val
Glu
565
Asp

Thr

Tyr
Trp
Pro
Thr
390
Thr
Ser
Glu
Pro
11le
470
Phe
Tyr
Lys
Pro
Ile
550
Val
Ile

Arg

Asn
Thr
Glu
375
Leu
Tyr
Cys
His
Ser
455
Val
Ile
Pro
Val
Asn
535
Pro
Trp
Thr

Thr

Leu Arg Arg Asn

Glu

Val

GlIn

Glu
645

Ala
630
Ser

Pro Cys Lys Cys

1le
675

660

Phe Pro Pro

1le Val Thr Cys

Asp Val GIn [le Ser Trp

615
Ala

Gly
Pro
Lys
Val

695
Phe

Tyr
Arg
360
Asn
Leu
Cys
Phe
Gly

440
Ser

Glu
Val
520
Asp
Cys
Trp
Ite
Gln
600
Tyr
Lys
Glu
Ala
Tle
680

Val

Val

Ser
345
Gln
Arg
Asn
Ser
Asn
425
Ile
Val
Phe
Leu
Asn
505
Gly
Arg
Lys
Thr
Asn
585
1le
Val
Val
Pro
Pro
665
Lys

Val

Asn

Thr Ala His Ser Ser Gly Leu

Asp
Ile
Asp
Lys
410
Ser
His
Lys
Hixs
Val
490
Gly
Ser
Val
Val
Ile
570
Glu
Leu
Cys
Lys
Arg
650
Asn

Asp

Asp

Arg Asp Leu
365
Ser Lys Glu
380
Thr Gly Asn
395

350
Glu

Lys

Tyr

Glu Pro
Asp Val

Thr Cys
400

Val Ala Phe Pro Leu Glu

Ala Met Arg

Lys Ile Thr
445
Pro Ser Val
460
Asn Val Leu
475
Ser Asn Asn

Arg Leu Phe

Pro Lys Asp
525
Val Tyr Glu
540
Tyr Phe Ser
585
Asp Gly Lys

Ser Val Ser

Ser Ile Lys
605
His Ala Arg
620
Gln Lvs Val
635
Gly Pro Thr

Leu Leu Gly

Yal Leu Met

685

Val Ser Glu
700

Phe
430
Cys

Thr

Pro
Gly
His
510
Ala
Lys
Phe
Lys
Tyr
590
Lys
Asn
Ile
Ile
Gly
870
Ile

Asp

Asn Val Glu Val His

149

415
Pro Val

Pro Asn
Trp Tyr
Glu Gly
480
Asn Tvr
495
Leu Thr
Leu Pro
Glu Pro
Ile Met
Pro Asp
575
Ser Ser
Val Thr
Thr Lys
Pro Pro
640
Lys Pro

655
Pro Ser

Ser Leu
Asp Pro

Thr Ala
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705

Gln Thr Gln Thr His
725

Ser Ala Leu Pro Ile

740
Lys Cys Lys Val Asn
755
Ile Ser Lys Pro Lys
770

Pro Pro Pro Glu Glu

785

Met Val Thr Asp Phe
805

Asn Gly Lys Thr Glu

820
Ser Asp Gly Ser Tyr
835
Asn Trp Val Glu Arg
850
Leu His Asn His His
865

<210> 327
<211> 310
<212> PRT
213> ALFHI

220>
<223> BB

<400> 827
Lys Phe Ser Lys Gln
1 5
Arg Cys Pro Arg Gln
20
Ser Gln Thr Asn Lys
35
Ala Ser Gly Gln Leu
50
Gly Ile Tyr Thr Cys
65
Tyr Ala Asn Val Thr
85
Asp Tyr Leu Met Tyr
100
Ile Tyr Cys Pro Thr

710
Arg Glu

Gln His
Asn Lys
Gly Ser

775
Glu Met

790
Met Pro

Leu Asn
Phe Met
Asn Ser

855

Thr Thr
870

Ser Trp
Gly Lys
Ser Ile
Leu Lys
55
Ile Val
70
Tle Tvr
Ser Thr

ile Asp

Asp Tyr Asn
730

Gln Asp Trp

745

Asp Leu Pro

760

Val Arg Ala

Thr Lys Lys

Glu Asp Ile

810

Tyr Lys Asn
825

Tyr Ser Lys

840

Tyr Ser Cys

Lys Ser Phe

Gly Leu Glu
10
Pro Ser Tyr
25
Pro Thr Gin
40
Phe Leu Pro

Arg Ser Pro

Lys Lys Gln
90
VYal Ser Gly
105
Leu Tyr Asn

150

715
Ser Thr

Met Ser
Ala Pro

Pro Gln
780
Gln Val
795
Tyr Val

Thr Glu
Leu Arg
Ser Val

860

Ser Arg
875

Asn Glu
Thr Val
Glu Arg
Ala Ala
60

Thr Phe
75

Ser Asp
Ser Glu

Trp Thr

720

Leu Arg Val Val
735
Gly Lys Glu Phe
750

Ile Glu Arg Thr
765
Val Tyr Val Leu

Thr Leu Thr Cys
800

Glu Trp Thr Asn

815
Pro ¥al Leu Asp
830

Val Glu Lys Lys

845

Val His Glu Gly

Thr Pro Gly Lys
880

Ala Leu Ile Val
15
Asp Trp Tyr Tyr
30
Asn Arg Val Phe
45
Val Ala Asp Ser

Asn Arg Thr Gly
80
Cys Asn Val Pro
95
Lys Asn Ser Lys
110
Ala Pro Leu Glu



CN 108137682 A

F 3 %

110/119 7

[0110]

115

Tep Phe Lys Asn Cys Gln Ala

130
Lys Ser Phe
145
Tyr Thr Cys

Thr Ala Thr

Phe Pro Yal
195
Tle Gly Lys
210
Thr Gln Phe
225
Thr Asp Phe

Ser Phe Ser

Asp Val Lys
275
Asn Leu His
290
Pro Tle Asp
305

<210> 328
<211> 306
<212> PRT
<213> ALFF

290>
223> B I

<400> 328

Ser Lys Ser
1

Pro Gln Arg

Thr Asn Glu
35
Arg Asp Arg
50
Tyr Ala Cys
65
Asn Val Thr

Leu
Lys
Arg
180
Ile
Asn
Leu
Gly
Asn
260
Glu

Gly

His

51

Ser
Gly
20

Ser
Leu

Val

Ile

135
Val Ile Asp
150
Phe Ile His
165
Ser Phe Thr

Gly Ala Pro

Ala Asn Leu
: 215

Ala Ala Val
230

Glu Pro Arg

245

Gly Leu Ala

Glu Asp Leu

Leu Arg Arg
295
His Ser
310

Trp Gly Leu
5
Arg Ser Thr

Ile Pro Thr

Lys Phe Leu

55

Tle Arg Ser
70

His Lys Lys

120 125

Leu Gin Gly Ser Arg Tyr
140

Asn Yal Met Thr Glu Asp

155
Asn Glu Asn Gly Ala Asn
170
Val Lys Asp Glu Gin Gly
185

Ala Gln Asn Glu Jle Lys

200 208

Thr Cyvs Ser Ala Cys Phe
220

Leu Trp Gln Leu Asn Gly

235
Ile Gln Gln Glu Glu Gly
250
Cys Leu Asp Met Val Leu
265

Leu Leu Gln Tyr Asp Cys

280 283

His Thr Val Arg leu Ser
300

Glu Asn Glu Ala Leu Ile
10
Tyr Pro Val Glu Trp Tyr
25
Gln Lys Arg Asn Arg [le
40 45

Arg Ala His

Ala Gly Asp
160
Tyr Ser Val
175
Phe Ser Leu
190
Glu Val Glu

Gly Lys Gly

Thr Lys 1le
240
Gln Asn Gln
255
Arg Tle Ala
270
Leu Ala Leu

Arg Lys Asn

Val Arg Cys
15

Tyr Ser Asp

30

Phe Val Ser

Pro Ala Arg Val Glu Asp Ser Gly Ile

60
Pro Asn Leu Asn Lys Thr
75
Pro Pro Ser Cys Asn lle

151

Gly Tyr Leu
80
Pro Asp Tyr
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Leu Met Tyr

Pro Thr
115

Asn Cys

130

Leu Phe

Cys
Lys

Tyvr
145
Cyvs Gln Phe
Thr Arg Ser
Ile Thr Asn
195
Pro Ala Ser
210
Leu Ala Asp
225
Gly Glu Ala
Asn Asp Met
Glu Lys Asp
275
Met Tle
290
Arg

Gly

His
305

<2102
<21
212>
213

329
339
PRT
AR

<220
223> G

400> 329

85
Ser Thr
100
Ile Asp

Val
Leu
Lys Ala Leu
Asn

150
Ala

Tle Asp

Thr His
165
Phe Thr Val
180
Pro Pro Tyr

Ile Ala Cys

Val Leu Trp

230

Arg Ile Gln

245

Asp Cys
260

Leu Ser

Leu
Leu

Arg His Thr

7]

90

Arg Gly Ser Asp Lys Asn Phe

Tyr
Gln
135
Val
Glu
Glu
Asn
Ser
215
Gln
Glu
Thr
Glu

Ile
295

Ser Glu Arg Cys Asp Asp Trp

1

5

Val Phe Glu Asp Glu Pro Ala

20

Phe Leu Lys Phe Asn Tyr Ser

35

105
Asn Trp
126
Glu Pro

Thr His
Asn Gly

Glu Lys
185

His Thr

200

Ala Cys

Ile Asn
Glu Glu

Ser Val
265

Tyr Asp

280

Arg Leu

Gly Leu

Arg Ile

25
Thr Ala
40

Ile Trp Tyr Trp Thr Arg Gln Asp Arg

Thr Ala Pro

Arg Phe Arg
140
Asp Asp Glu
155
Thr Asn Tyr
170
Gly Phe Ser

Met Glu Val

Phe Gly Lys
220
Lvs Thr Val
235
Gly Arg Asn
250
Leu Arg Tle

Cvs Leu Ala

Val
125
Ala
Gly
Ile
“Met
Glu
205
Gly
Val
Glu

Thr

leu
285

95
Lys Ile Thr
110
Gln Trp Phe

His Arg Ser

Asp Tyr Thr

160
Val Thr Ala

175

Phe Pro Val
190
Ile Gly Lys
Ser His Phe

Gly Asn Phe
240

Ser Ser

255

Gly Val Thr

270

Asn

Ser

Leu His

Arg Arg Lys Gln Pro Ile Asp

300

Asp Thr Met Arg Gln Ile Gln

10

Lys Cys Pro Leu Phe Glu His

15

30

His Ser Ala Gly Leu Thr Leu

45

Asp Leu Glu Glu Pro Ile Asn

152
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50

Phe Arg Leu Pro Glu Asn

65
Phe
Arg Asn Thr
Gin Lys Asp
115
Leu Tyr 1le
130
Gly Tyr Phe
145
Cys Tyr Lys

Leu Ser Phe

Val Val Thr
195

Leu Thr Val
210

Ile His Ser

225

Glu Leu Leu

Arg Asn Glu

Thr Ile Asp
278

Asp Glu Thr
290

Asp Leu Lys

305

Val Ala Lys

Thr Val Glu

<210> 330
<211> 339
212> PRY

Thy
100
Ser
Glu
Pro
Ile
Leu
180
Tyr
Lys
Pro
Ile
Val
260
Val
Arg

Arg

Ala

213> ANILFHY

220>
<223

g

70

Arg Pro Thr Leu Leu

85
Tyr Cys

Cys Phe
Tyr Gly

Ser Ser
150

Gln Asn

165

Ile Ala

Pro Glu
Yal Val

Asn Asp
230
Pro Cys
245
Tep Trp

Thr Ile
Thr Gln
Ser Tyr

310

Ala Lys
325

55
Arg

60

Ile Ser Lys Glu Lys Asp Val

Asn Asp Thr Gly

Ser
Asn
Ile
135
Val
Phe
Leu
Asn
Gly
215
His

The

Ile
295
Val

Val

90

Lys Val Ala

105

Ser Pro Met

120
Gln

Lys
Asn
Ile
Gly
200
Ser
Val
Val
Ile
Glu

280
Leu

Arg
Pro
Asn

Ser
185

Ile
Thy
Val

17¢
Asn

75
Asn

Phe
Lys
Thr
{le
155
ile

Asn

Arg Thr Phe

Pro
Val
Tyr
Asp
265
Ser

Ser

s His

8 Gln

Lys
Tyr
Phe
250
Gly
Tle
ile

Ala

Lys Val Pro

330

153

Asn
Glu
235
Ser
Lys
Ser
Lys

Arg
315

Tyr Thr Cys

Leu Glu
110

Pro Yal

125

Pro Asn

Pro
Leu

Cys
140
Thr Trp Tyr

Pro Glu Gly

Asn Tyr
190
Leu Thr

205
Ala Val
220
lys

His
Pro

Glu Pro

Phe Leu Met

Pro Asp
270

Arg

Lys

Ser
285
VYal

His
Lys Thr
300
Ser

Ala Lys

Ala Pro

Leu
Met
95

Val
His
Val
Met
Met
175
Thr
Arg
Pro
Gly
Asp
255
Asp
Thr
Ser

Gly

Arg
335

Trp
80

Leu
Val
Lys
Asp
Gly
160
Asn
Cys
Thr
Val
Glu
240
Ser
Ile
Glu
Glu
Glu

320
Tyr
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<400> 330

Ser Glu
1
Val Phe

Phe Leu

Ile Trp
50

Phe Arg

6h

Phe Arg

Arg Asn
Gln Lys

Met Tyr
130

Gly Tyr

145

Cys Thr

Leu Ser

Val Val

Val Thr
210
Ile Tyr
225

Glu Leu

His Asn

Thr Val

Asp Glu
290

Asp Leu

305

Ala Glu

Thr Val

Arg Cys Asp Asp
5
Glu Asp Glu Pro
20
Lys Tyr Asn Tyr
35
Tvr Trp Thr Arg

Leu Pro Glu Asn
70

Pro Thr Leu Leu

85
Thr Thr Tyr Cys
160

Asp Ser Cys

115

Ile Glu His Gly

Phe

Ser
150
Asp

Phe Pro Ser

Tle Val
165
I1le Pro

Glu

Phe Phe

180
Thr Tyr
195
Val

Pro Glu

Lys Val Val

Ser Pro Asn Asp
230

Tle Pro Cys

245

Trp Trp

Yal

Gla Val
260
Asp Ile Thr 1le
275
Thr Arg Thr Gln
Arg Arg Asn Tyr
310
Gin Ala Ala Lys
325
Glu

Trp

Gly Leu

Ala Arg Tle

Ser

25
Thr Ala
40

GIn Asp Arg

55
Arg

Ile Ser

Asn Asp Thr

Ser
Asn
lle
135
Val
Phe
Leu
Asn
Gly
213
Arg
Lys
Thr
Asn
Ile
295
Val

Val

Val
105
Ala

Lys

Ser
120
His Lys

Lyvs Pro

His Asn
Val Ser
185
Gly Arg
200

Ser Pro

Val Val

Val Tyr

Ile Asp
265
Glu Ser
280

Leu Ser

Cys His

Lys Gin

Asp Thr Met Arg
10
Lys Cys Pro Leu

His Ser Ser {ly
45
Asp Leu Glu Glu
60
Lys Glu Lys Asp
5

Gly Asn Tyr Thr
90

Ala Phe Pro Leu

Met Arg Phe Pro
125

e Thr Cys Pro

140

Val Thr Trp

158

Val Leu Pro Glu

170

Asn Asn Gly Asn

Ser

Leu Phe His Leu
205
Lys Asp Ala Leu
220
Tyr Glu Lys Glu
235
Phe Ser Phe lle
250
Gly Lys Lys Pro
Val Ser Tyr Ser
285
Tle Lys Lys Val
300
Ala Arg Asn Thr
315
Lys Val lTle Pro
330

154

Gln
Phe
30

lLeu
Pro
Yal
Cys
Glu
116
Yal
Asn
Tyr
Gly
Tyr
140
Thr
Pro
Pro
Met
Asp
270
Ser
Thr

Lys

Pro

Ile Gln
15
Glu His

Thr lLeu

Ile Asn

Leu Trp

80
Met Leu
95
Val Val
His Lys

Val Asp

Lys Gly
160

Met Asn

175

Thr Cys

Arg Thr
Pro Gln

Gly Glu
240

Asp Ser

255

Asp Val

Thr Glu
Pro Glu
Gly Glu

320

Arg Tyr
335
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[0114]

<210> 331
<2115 227
212> PRT

213> NI FF3

<2205

223> BRI

<400> 331

Asp Lys Thr
i

Gly Pro Ser

Ile Ser Arg
35
Glu Asp Pro
50
His Asn Ala
65
Arg Val Val

Lys Glu Tyr

Glu Lys Thr
115
Tyr Thr Leu
130
Leu Thr Cys
148
Trp Glu Ser

Val Leu Asp

Asp Lys Ser
195
His Glu Ala
210
Pro Gly Lys
225

216> 332
211> 233
212> PRT

His Thr Cys
5

Val Phe Leu

20

Thr Pro Glu

Glu Val Lys

Lys Thr Lys

70

Ser VYal Leu
85

Lys Cys Lys
100

Ile Ser Lys

Pro Pro Ser

Leu Val Lys
150
Asn Gly Gln
165
Ser Asp Gly
180
Arg Trp Gln

Leu His Asn

Q@I ALEH

<220>

Pro
Phe
Val
Phe
55

Pro
The
Val
Ala
Arg
135
Gly

Pro

Gln

His
215

Pro Cys

Pro Pro
25

Thr Cys

40

Asn Trp

Arg Glu
Val Leu
Ser Asn
105
Lys Gly
120
Asp Glu
Phe Tyr

Glu Asn

- Phe Phe

185
Gly Asn
200
Tyr Thr

Pro Ala Pro Glu Leu Leu Gly
10 15
Lys Pro Lys Asp Thr Leu Met
30
Val Val Val Asp Val Ser His
45
Tyr Val Asp Gly Val Glu Val
60
Glu Gln Tyr Asn Ser Thr Tyr
75 80
His Gin Asp Trp Leu Asn Gly
90 95
Lys Ala Leu Pro Ala Pro 1le
110
Gln Pro Arg Glu Pro Gln Val
125
Leu Thr Lyvs Asn Gln Val Ser
140
Pro Ser Asp Ile Ala Val Glu
155 160
Asn Tyr Lys Thr Thr Pro Pro
170 175
leu Tyr Ser Lys Leu Thr Val
190
Val Phe Ser Cys Ser Val Met
205
Gln Lys Ser Leu Ser Leu Ser
220

155
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[0115]

<223> G HMY

400> 332
Glu Pro Arg Gly Pro Thr

1
Ala

Pro

Asn Leu
20

Ile Lys Asp Val

Val
Val
65

Asp
Gin
Asp
Val
Thr
145
Glu
Tyr
Tyr

Tyr

Lys
225

Val
50

Asn
Tyr
Asp
Leu
Arg
130
Lys
Asp
iys
Ser
Ser

210
Ser

35
Asp Val

Asn Val
Asn Ser
Trp Met

100

Pro Ala
115

Ala Pro

Lys Gln
Ile Tyr

Asn Thr
180

lys Leu

195

Cys Ser

Phe Ser

<210> 333
<211> 167
<212> PRT
213> NIFE%

220>
223> HERN

<400> 333
Ser Tle Thr Gly Ile Sexr Pro Ile Thr Glu Ser Leu Ala Ser Leu Ser

1

5
Leu Gly

Leu Met
Ser Glu
Glu Val

70

Thr Leu
85

Ser Gly

Pro 1le
GIn Val
Val Thr
150
Val Glu
165
Glu Pro
Arg Val

Val Val

Arg Thr
230

5

Ile
Gly
Ile
Asp
bh

His
Arg
Lys
Glu
Tyr
135
Leu
Trp
Val
Glu
His

215
Pro

Lys
Pro
Ser
40

Asp
Thr
Val
Glu
Arg
120
Val
Thx
Thr
Leu
Lys
200
Glu

Gly

Cys Pro
10
Val Phe

Pro

Ser
25
L.eu Ser Pro

Pro Asp Val

Ala GIn Thr
75

Ser Ala

90

Lys Cys

Val

Phe
105
Thr Ile Ser

l.eu Pro Pro
Met Val
155
Asn Gly
170
Ser Asp

Cys
Asn
Asp

185

Lys Asn Trp

Gly Leu His

Lys

10

Pro Cys

Ile Phe

1le Val

45
Gln Ile
60
GIn Thr

Leu Pro

Lys Val
Pro
125
Glu

Lys

Pro
140
Thr Asp

Lys Thr

Gly Ser

Val Glu
203
Asn His
220

Lys Cy¥s Pro

15
Pro Pro
30

Thr Cys

Lys
Val

Ser Trp Phe
Glu
80
His

His Arg

Ile Gln
95

Asn Asn

110

Lys Gly

Lys
Ser

Glu Glu Met

Phe Met Pro

160
Glu Leu Asn
175
Phe

Tyr Met

190

Arg Asn Ser

His Thr Thr

15

Thr Tyr Asn Asp Gln Ser lle Thr Phe Ala Leu Glu Asp Glu Ser Tyr

156
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[0116]

20

25

Glu Ile Tyr Val Glu Asp Leu Lys Lys Asp Lys Lvs Lys

35
Leu Leu Ser Tyr Tyr
50

55

40 45

60

Gly Val Asp Gly Lys Met Leu Met Val Thr Leu Ser Pro

65 70

75

Phe Trp Leu Gln Ala Asn Asn Lys Glu His Ser Val Glu

85

90

Cys Glu Lys Pro Leu Pro Asp Gln Ala Phe Phe Val Leu

160

105

Ser Phe Asn Cys Val Ser Phe Glu Cys Lys Thr Asp Pro

118
Ile Gly Val Lys Asp Asn
130
Glu Asn Leu Gly Ser Glu
145 150
Glu His His His His His
165

210> 334
211> 167
<212> PRT
213> ANTTFEF

220>

His
135
Asn

His

120 125
Leu Ala Leu Ile Lys Val
140
Ile Leu Phe Lys Leu Ser
155

30

Asp Lys Val

Glu Ser Gln His Pro Ser Ser Glu Ser Gly Asp

Thr Lys Asp

Leu

His
110

80

His Lys

95

Asn Arg

Gly Val Phe

Asp Tyr Ser

Giu Ile Leu

<223> SHLEE 1-159: FUHAE TL-33 (FF E269 25 RH MY
1 {6 EHH57404. 1 Y S112-E269)
I 160~161; ik
RS 162-167: N UARKE

<400> 334

160

Ser Ile Thr Gly Ile Ser Pro Ile Thr Glu Ser Leu Ala Ser lLeu Ser

1 5
Thr Tyr Asn Asp Gln Ser
20
Giu Ile Tyr Val Glu Asp
35

Leu Leu Ser Tyr Tyr Glu Ser Gln His

50
Gly Val Asp Gly Lys Met
65 70
Phe Trp Leu Gln Ala Asn
85
Cvs Glu Lys Pro Leu Pro
100

Ile

Leu

55
Leu

Asn

10

15

Thr Phe Ala Leu Glu Asp Glu Ser Tyr

25

30

iys Lys Asp Lys Lvs Lys Asp Lys Val

40 45

60
Met Val
73

Pro Ser Ser Glu Ser Gly Asp

Thr Leu Ser Pro Thr Lvs Asp

80

Lys Glu His Ser Val Glu Leu His Lys

90

95

Asp Gln Ala Phe Phe Val Leu His Asn Arg

105

167

110
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Ser Phe Asn Cys Val Ser Phe Glu Cys Lys Thr Asp Pro

Tie

Glu
145
Glu

115

120

125

Gly Val Lys Asp Asn His Leu Ala Leu Ile Lys Val

130

135

140

Asn Leu Gly Ser Glu Asn Ile Leu Phe Lys Leu Ser

150

His His His His His His

<210> 335
211> 876
<212> PRT
213> N FEH

<920
<223> EILEE 1-310: A ST2 (NP_057316. 3 1 K19-8328)
SUHLES 311-649: A 1LIRacP (QUNPHS #9 S21-E359)
F LM 650~-876: hFe FR%E (PO1857 f% D104-K330)

<400> 335
Lys Phe Ser Lys Gln Ser Trp

1

165

5

Arg Cys Pro Arg Gln Gly Lys

20

Ser Gln Thr Asn Lys

35

Ala Ser Gly Gin Leu

Gly
65

Tyr
Asp
Ile
Trp
Lvs
145

Tyr

Thr

50
Ile Tyr Thyr

Ala Asn Val

Tyvr Leu Met
100
Tyr Cvs Pro
115
Phe Lys Asn
130
Ser Phe Leu

Thr Cys Lys

Ala Thr Arg
180

Cys

Thr
85
Tyr

Thr
Cys
Val
Phe

165
Ser

Phe Pro Val lle Gly

195

Ser
Leu
{le
70

Ile
Ser
Ile
Glin
ile
150
{le

Phe

Ala

Ile
Lys
55

Val
Tyr
Thr
Asp
Ala
135
Asp
His

Thr

Pro

Gly Leu

Pro Ser
25

Pro Thr

40

Phe Leu

Arg Ser

Lys Lys

¥al Ser
105
Leu Tyr
120
Leu Gln

Asn Val

Asn Glu

Val Lys
185
Ala Gln

200

1565

Gly Val Phe

Asp Tyr Ser

Glu Ile Leu
160

Glu Asn Glu Ala Leu lle Val

10
Tyx

Gln
Pro
Pro
Gln
90

Gly
Asn
Gly
Met
Asn
170

Asp

Asn

158

Thr ¥al Asp

Glu Arg Asn
45
Ala Ala Val
60
Thr Phe Asn
75
Ser Asp Cys

Ser Glu Lys

Trp Thr Als
128
Ser Arg Tyr
140
Thr Glu Asp
155
Gly Ala Asn

Glu Gln Gly

Glu Ile Lys
205

15
Trp Tyr Tyr
30
Arg Val Phe

Ala Asp Ser

Arg Thr Glv
80
Asn Val Pro
95
Asn Ser Lys
110
Pro Leu Glu

Arg Ala His

Ala Gly Asp
160
Tyr Ser Val
175
Phe Ser lLeu
190
Glu Val Glu
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[0118]

Ile Gly Lys Asn
210

Thr Gln Phe Leu

225

Thr Asp Phe Gly

Ser Phe Ser Asn
260

Asp Yal Lys Glu

275
Asn Leu His Gly
290

Pro Ile Asp His

305

Thr Met Arg Gln

Cys Pro Leu Phe
340

Ser Ala Gly Leu

355
Leu Glu Glu Pro
370

Glu Lys Asp Val

385

Asn Tyr Thr Cys

Phe Pro Leu Glu
420

Lys Leu Pro Val

435
Thr Cys Pro Asn
450

Ile Thr Trp Tyr

465

Ile Pro Glu Gly

Asn Gly Asn Tyr

500

Phe His Leu Thr

515

Asn Ala Val

530

Glu Lys Glu Pro
545

Ser Phe Leu Met

Pro

Ala
Ala
Glu
245
Gly
Glu
Leu
His
Ile
325
Glu
Thr
Ile
Leu
Met
405
Val
His
Val
Met
Met
485
Thr
Arg

Pro

Gly Glu Glu

Asp
565

Asn
Ala
230
Pro
Leu
Asp
Arg
Ser
310
Gln
His
Leu
Asn
Trp
390
Leu
Val
Lys
Asp
Gly
470
Asn
Cys
Thr
Val

550
Ser

Lvs Lvs Pro Asp Asp Tle

Leu Thr Cys Ser Ala Cys Phe Gly Lys Gly

215
Val Leu Trp Gln
Ile Gln Gln
250
Ala Cys Leu Asp
265
Leu Leu lLeu Gln
280
Arg His Thr
295
Ser Glu Arg Cys

Arg

Val

Val Phe Glu Asp
330
Phe Leu Lvs Phe
345
Ile Trp Tyr Trp
360
Phe Arg Leu
375
Phe Arg Pro Thr

Pro

Thr Thr
410
Gln Lys Asp Ser
425

Tle Glu

Arg Asn

Leu Tyr
440
Gly Tyr Phe
455

Cys

Pro

Tyr Lys Ile

Leu
490
Tvr

Leu Ser Phe

Val Val Thr

505

Leu Thr Val
520

Ile His Ser

535

Lys
Pro

Leu Leu Ile

Arg Asn Glu Val
570

Thr Ile Asp Val

159

220

Leu Asn Gly Thr Lys Ile

235
Glu Glu Gly Gln

Met Val Leu Arg
270

Tyr Asp Cys Leu

285
Arg Leu Ser Arg
300

Asp Asp Trp Gly

315

Glu Pro Ala Arg

Asn Tyr Ser Thr

350

Thr Arg Gln Asp
365

Glu Asn Arg
380

Leu Leu Asn Asp
395

Tyr Cys

Ile

Ser Lys

Cys Phe Asn Ser
430

Ile Gln

445

Ser Ser Val
460

Gln Asn Phe Asn

475

Ile Ala Leu 1le

Tyr Gly

Lys

Pro Glu Asn Gly

510

Val VYal Gly Ser

525

Asn Asp His

540

Pro Cys Thr Val

555

Tep Trp Thr

Val

Tie

Thr Ile Asn Glu

Asn
255
Ile
Ala
Lys
Leu
Ile
335
Ala
Arg
Ser
Thr
Val
415
Pro
Arg
Pro
Asn
Ser
495
Arg
Pro
Val
Tyr
Asp

575
Ser

240
Gln

Ala
Leu
Asn
Asp
320
Lys
His
Asp
Lys
Gly
400
Ala
Met
Ile
Thr
Val
480
Asn
Thr
Lys
Tyr
Phe
560
Gly

1le
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580 585 590
Ser His Ser Arg Thr Glu Asp Glu Thr Arg Thr Gln Ile Leu Ser lle
595 600 605
Lys Lys Val Thr Ser Glu Asp Leu Lys Arg Ser Tyr Val Cys His Ala
610 615 620
Arg Ser Ala Lys Gly Glu Val Ala Lys Ala Ala Lys Val Lys Gln Lys
625 630 635 640
Val Pro Ala Pro Arg Tyr Thr Val Glu Asp Lys Thr His Thr Cys Pro
645 650 655
Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe
660 665 670
Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val
675 680 685
Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe
690 695 700
Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro
705 710 715 720
Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr
[0119] 725 730 735
Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val
740 745 750
Ser Asn Lys Ala Leu Pro Ala Pro 1le Glu Lys Thr Ile Ser Lvs Ala
755 760 765
Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg
770 775 780
Asp Glu Leu Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly
785 790 795 800
Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asa Gly Gln Pro
803 810 815
Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
820 825 830
Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln
835 840 845
Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His
850 855 860
Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
865 870 875

160
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Abstract

The present invention relates to the identification of certain biomarkers for use
in identifying patients who have, or are likely to develop an IL-33 mediated
disease or disorder and who are more likely to respond to therapy with an
IL-33 antagonist. The invention also relates to methods of treatment of an
IL-33-mediated disease or disorder in a patient by administering an 1L.-33
antagonist to the patient in need thereof and monitoring the effectiveness of
therapy using the biomarkers described herein. Also provided are methods for
decreasing the level of at least one biomarker in a subject suffering from an
IL-33-mediated disease or disorder, and methods for treating such diseases or
disorders according to the expression levels of one or more biomarkers. The
methods of the present invention comprise administering to a subject in need

thereof a pharmaceutical composition comprising an interleukin-33 antagonist.



