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ANTI-IL-4 ANTIBODIES AND BISPECIFIC ANTIBODIES AND USES THEREOF

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of priority of provisional U.S. Application No.
61/808,748 filed April 5, 2013, which is hereby incorporated by reference in its entirety.

SEQUENCE LISTING
[0002] The instant application contains a Sequence Listing which has been submitted via
EFS-Web and is hereby incorporated by reference in its entirety. Said ASCII copy, created on
March 12, 2014, is named 2014.MAR.12 P5609R1-WO _SL and is 75,442 bytes in size.

FIELD

[0003] The present invention relates to anti-IL-4 antibodies and bispecific antibodies and

methods of using the same.

BACKGROUND

[0004] Asthma is a complex disease with increasing worldwide incidence. Among other
events, eosinophilic inflammation has been reported in the airways of asthma patients. The
pathophysiology of the disease is characterized by variable airflow obstruction, airway
inflammation, mucus hypersecretion, and subepithelial fibrosis. Clinically, patients may
present with cough, wheezing, and shortness of breath. While many patients are adequately
treated with currently available therapies, some patients with asthma have persistent disease
despite the use of current therapies.

[0005] A number of studies have implicated IL-4, IL-13, and their receptors in the
pathogenesis of asthma and allergy (see, e.g., Wills-Karp, 2004, Immunol. Rev. 202, 175-190;
Brightling et al., 2010, Clin. Exp. Allergy 40, 42-49; Finkelman et al., 2010, J Immunol 184,
1663-1674; Maes et al., 2012, Am. J. Respir. Cell Mol. Biol. 47, 261-270; Steinke and
Borish, 2001, Respir. Res. 2, 66—70). IL-4 binds to two receptors, one a heterodimer of IL-
4Ra and the common gamma chain (yc), and the other a heterodimer of 1L-4 receptor alpha
(IL-4Ra) and IL-13 receptor alpha 1 (IL-13Ral). The latter receptor IL-4Ra./ IL-13Ral is a
shared receptor with IL-13, which also uniquely binds a single chain receptor consisting of
IL-13 receptor alpha 2 (IL-13R02). Polymorphisms of the IL-4, IL-13, and IL-4Ra. genes are
associated with asthma and allergy, including features such as IgE levels, prevalence of atopy,

and severity of asthma disease. In addition, expression of IL-4, IL-13, and their receptors are
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increased in asthma and other allergic diseases. Moreover, neutralization or deficiency of IL-
4, IL-13, and their receptors ameliorates disease in preclinical models of asthma.

[0006] A number of drugs are on the market or in development for treating asthma. One
of the numerous targets for asthma therapy is IL-13. IL-13 is a pleiotropic TH2 cytokine
produced by activated T cells, NKT cells, basophils, eosinophils, and mast cells, and it has
been strongly implicated in the pathogenesis of asthma in preclinical models. IL-13
antagonists, including anti-IL-13 antibodies, have previously been described. See, e.g., Intn’l
Patent Application Pub. No. WO 2005/062967. Such antibodies have also been developed as
human therapeutics. Recently, several studies have shown clinical activity of monoclonal
antibodies against IL-13 in the treatment of asthma (See, e.g., Corren et al., 2011, N. Engl. J.
Med. 365, 1088-1098; Gauvreau et al., 2011, Am. J. Respir. Crit. Care Med. 183, 1007-1014;
Ingram and Kraft, 2012, J. Allergy Clin. Immunol. 130, 829-42; Webb, 2011, Nat Biotechnol
29, 860-863). Of these, lebrikizumab, a humanized IgG4 antibody that neutralizes IL-13
activity, improved lung function in asthmatics who were symptomatic despite treatment with,
for the majority, inhaled corticosteroids and a long-acting beta2-adrenergic receptor agonist
(Correnetal., 2011, N. Engl. J. Med. 365, 1088-1098). In addition, a bispecific antibody that
binds IL-13 and IL-4 has been described. See, e.g., U.S. Publication No. 2010/0226923.
[0007] Yet moderate to severe asthmatic patients are still in need of alternative treatment
options. Thus, there is a need to identify better therapies for treating asthma and improved
methods for understanding how to treat asthma patients.

[0008] Idiopathic pulmonary fibrosis (IPF) is a restrictive lung disease characterized by
progressive interstitial fibrosis of lung parenchyma, affecting approximately 100,000 patients
in the United States (Raghu et al., Am J Respir Crit Care Med 174:810-816 (2006)). This
interstitial fibrosis associated with IPF leads to progressive loss of lung function, resulting in
death due to respiratory failure in most patients. The median survival from the time of
diagnosis 1s 2-3 years (Raghu et al., 4m J Respir Crit Care Med 183:788-824 (2011)). The
etiology and key molecular and pathophysiological drivers of IPF are unknown. The only
treatment shown to prolong survival in IPF patients is lung transplantation (Thabut et al.,
Annals of internal medicine 151:767-774 (2009)). Lung transplantation, however, is
associated with considerable morbidity, not all IPF patients are appropriate candidates for it,
and there is a relative paucity of suitable donor lungs. Despite numerous attempts, no drug
therapies to date have been shown to substantially prolong survival in a randomized, placebo-

controlled interventional trial in IPF patients, although some interventions have appeared to
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slow the rate of lung function decline in some patients (Raghu et al., Am J Respir Crit Care
Med 183:788-824 (2011); Richeldi et al., The New England J. of Med. 365:1079-1087
(2011)).

[0009] IL-4 and IL-13 signaling can induce fibrogenic responses from a number of cell
types in vitro. Treatment of fibroblasts with IL-4 or IL-13 has been shown to induce collagen
production and differentiation to a myofibroblast phenotype (Borowski et al., J. British Soc.
Allergy Clin. Immunol., 38: 619-628 (2008); Hashimoto et al., J. Allergy Clin. Immunol., 107:
1001-1008 (2001); Murray, et al., Int. J. Biochem. Cell Biol., 40: 2174-2182 (2008), Saito et
al., Intl. Archives Allergy Immunol., 132: 168-176 (2003)). Alternatively activated
macrophages have also been proposed to be major contributors to fibrogenic processes, in
part based on their ability to produce growth factors, such as TGFf3 and PDGEF, that stimulate
fibroblasts and myofibroblasts. IL-4 and IL-13 are potent inducers of the alternatively
activated macrophage phenotype and may drive fibrogenic responses at least partially through
its activity on these cells (Doyle et al., Eur. J. Immunol., 24: 1441-1445 (1994), Song et al.,
Cell. Immunol., 204: 19-28 (2000); Wynn and Barron, Seminars Liver Dis., 30: 245-257
(2010).

[0010] IL-4 and IL-13 can also drive fibrogenic responses in multiple tissues iz vivo.
Transgenic overexpression of IL-4 or IL-13 in the lungs of mice is sufficient to induce
collagen gene expression and profound sub-epithelial fibrosis (Lee et al., J. Exper. Med., 194:
890-821 (2001); Ma et al. J. Clin. Invest., 116: 1274-1283 (2006); Zhu et al., J. Clin. Invest.
103: 779-788 (1999)). Additionally, a number of studies have demonstrated a role for IL-4
and IL-13 as drivers of fibrosis in pre-clinical animal models. Mice with targeted disruption
of IL-13 or that are treated with blocking antibodies specific for IL-13 show reduced
extracellular matrix deposition in Bleomycin- and FITC-induced pulmonary fibrosis models
(Belperio et al., Am. J. Respir. Cell Mol. Biol., 27: 419-427 (2002), Kolodsick et al., J.
Immunol., 172: 4068-4076 (2004); Liu et al., J. Immunol., 173: 3425-3431 (2004)).
Similarly, IL-4 has been shown to be important in sustaining fibrotic responses in the
Bleomycin-induced pulmonary fibrosis model (Huaux et al., J. Immunol., 170: 2083-2092
(2003).

[0011] Multiple studies have concluded that expression and activity of IL-4 and/or IL-13
is elevated in IPF patients. The expression of IL-4, IL-13 and IL-4/TL-13 receptor subunits
were found to be increased in lung biopsy samples from IPF patients compared to normal

controls, both at the level of mRNA and protein (Jakubziak et al., J. Clin. Pathol., 57: 477-
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486 (2004)). Notably, in this study [L-13Ra2, a gene that is highly induced by IL-4 or IL-13
signaling (David et al., Oncogene, 22: 2286-3394 (2003)), was found to be expressed in
fibroblastic foci in IPF biopsies by immunohistochemistry, suggesting active 1L-4 or IL-13
signaling in these cells. IL-4 and IL-13 were also found to be elevated in bronchoalveolar
lavage fluid of IPF patients compared to normal controls. Notably, the level of IL-13 in these
samples negatively correlated with the key measures of lung function, percent predicted FVC
and DLCO (Park et al., J. Korean Med. Sci., 24: 614-620 (2009)), suggesting pathogenic
functions of IL-13 in IPF patients.

[0012] IPF patients are still in need of alternative treatment options. Thus, there is a need
to identify better therapies for treating IPF and improved methods for understanding how to
treat IPF patients

[0013] All references cited herein, including patent applications and publications, are

incorporated by reference herein in their entirety for any purpose.

SUMMARY

[0014] In some embodiments, a multispecific antibody is provided, wherein the
multispecific antibody comprises an antigen-binding domain that comprises a first VH/VL
unit that specifically binds IL-4 and a second VH/VL unit that specifically binds IL-13. In
some embodiments, the multispecific antibody:

a) inhibits binding of 1L-4 to IL-4 receptor alpha (IL-4Ra),

b) inhibits IL-4-induced proliferation of cells ir vitro, and/or

b) inhibits IL-13-induced proliferation of cells irn vitro.
[0015] In some embodiments, the first VH/VL unit of the multispecific antibody
comprises HVR-H3 comprising the amino acid sequence of SEQ ID NO: 14, HVR-L3
comprising the amino acid sequence of SEQ ID NO: 17, and HVR-H2 comprising the amino
acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18. In some embodiments, the first VH/VL
unit comprises HVR-HI1 comprising the amino acid sequence of SEQ ID NO: 12, HVR-H2
comprising the amino acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18, and HVR-H3
comprising the amino acid sequence of SEQ ID NO: 14. In some embodiments, the first
VH/VL unit comprises HVR-L1 comprising the amino acid sequence of SEQ ID NO: 15,
HVR-L2 comprising the amino acid sequence of SEQ ID NO: 16, and HVR-L3 comprising
the amino acid sequence of SEQ ID NO: 17. In some embodiments, the first VH/VL unit

comprises (a) a VH sequence having at least 95% sequence identity to the amino acid
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sequence of SEQ ID NO: 9; (b) a VL sequence having at least 95% sequence identity to the
amino acid sequence of SEQ ID NO: 10; or (¢) a VH sequence as in (a) and a VL sequence as
in (b). In some embodiments, the first VH/VL unit comprises a VH sequence selected from
SEQ ID NOs: 1 and 3 to 9. In some embodiments, the first VH/VL unit comprises a VL
sequence selected from SEQ ID NOs: 2, 10, and 11. In some embodiments, the first VH/VL
unit comprises the VH sequence of SEQ ID NO: 9 and the VL sequence of SEQ ID NO: 10.
[0016] In any of the embodiments described herein, the second VH/VL unit of the
multispecific antibody may comprise: (a) HVR-H3 comprising the amino acid sequence of
SEQ ID NO: 23, HVR-L3 comprising the amino acid sequence of SEQ ID NO: 26, and HVR-
H2 comprising the amino acid sequence of SEQ ID NO: 22; or (b) HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 52, HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 55, and HVR-H2 comprising the amino acid sequence of SEQ ID NO: 51. In
any of the embodiments described herein, the second VH/VL unit of the multispecific
antibody may comprise: (a) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 21
or the amino acid sequence of SEQ ID NO: 60, HVR-H2 comprising the amino acid sequence
of SEQ ID NO: 22, and HVR-H3 comprising the amino acid sequence of SEQ ID NO: 23; or
(b) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 50, HVR-H2 comprising
the amino acid sequence of SEQ ID NO: 51, and HVR-H3 comprising the amino acid
sequence of SEQ ID NO: 52. In any of the embodiments described herein, the second VH/VL
unit of the multispecific antibody may comprise: (a) HVR-L1 comprising the amino acid
sequence of SEQ ID NO: 24, HVR-L2 comprising the amino acid sequence of SEQ ID NO:
25, and HVR-L3 comprising the amino acid sequence of SEQ ID NO: 26; or (b) HVR-L1
comprising the amino acid sequence of SEQ ID NO: 53, HVR-L2 comprising the amino acid
sequence of SEQ ID NO: 54, and HVR-L3 comprising the amino acid sequence of SEQ ID
NO: 55. In any of the embodiments described herein, the second VH/VL unit of the
multispecific antibody may comprise: (a) a VH sequence having at least 95% sequence
identity to the amino acid sequence of SEQ ID NO: 19; (b) a VL sequence having at least
95% sequence identity to the amino acid sequence of SEQ ID NO: 20; (c) a VH sequence as
in (a) and a VL sequence as in (b); (d) a VH sequence having at least 95% sequence identity
to the amino acid sequence of SEQ ID NO: 49; (e) a VL sequence having at least 95%
sequence identity to the amino acid sequence of SEQ ID NO: 48; or (f) a VH sequence as in
(d) and a VL sequence as in (¢). In any of the embodiments described herein, the second

VH/VL unit of the multispecific antibody may comprise the VH sequence of SEQ ID NO: 19,
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56, or 49. In any of the embodiments described herein, the second VH/VL unit of the
multispecific antibody may comprise the VL sequence of SEQ ID NO: 20, 57, or 48. In any
of the embodiments described herein, the second VH/VL unit of the multispecific antibody
may comprise the VH sequence of SEQ ID NO: 19 or 56 and the VL sequence of SEQ ID
NO: 20 or 57; or the VH sequence of SEQ ID NO: 49 and the VL sequence of SEQ ID NO:
48.

[0017] In some embodiments, the multispecific antibody competes for binding to 1L-4
with an antibody comprising a VH sequence of SEQ ID NO: 9 and a VL sequence of SEQ ID
NO: 10. In some embodiments, the multispecific antibody competes for binding to 1L-13
with an antibody comprising a VH sequence of SEQ ID NO: 19 and a VL sequence of SEQ
ID NO: 20, or with an antibody comprising a VH sequence of SEQ ID NO: 49 and a VL
sequence of SEQ ID NO: 48. In some embodiments, the multispecific antibody binds an
epitope within amino acids 77 to 89 of SEQ ID NO: 29, or within amino acids 82 to 89 of
SEQ ID NO: 29.

[0018] In some embodiments, a multispecific antibody is provided that comprises a first
VH/VL unit that specifically binds IL-4 and a second VH/VL unit that specifically binds IL-
13, wherein the first VH/VL unit comprises the VH sequence of SEQ ID NO: 9 and the VL
sequence of SEQ ID NO: 10, and the second VH/VL unit comprises the VH sequence of SEQ
ID NO: 19 and the VL sequence of SEQ ID NO: 20.

[0019] In any of the embodiments described herein, the multispecific antibody may be an
IgG antibody. In any of the embodiments described herein, the multispecific antibody may be
an IgG1 or IgG4 antibody. In any of the embodiments described herein, the multispecific
antibody may be an IgG4 antibody.

[0020] In any of the embodiments described herein, the multispecific antibody may
comprise a first heavy chain constant region and a second heavy chain constant region,
wherein the first heavy chain constant region comprises a knob mutation and the second
heavy chain constant region comprises a hole mutation. In some embodiments, the first
heavy chain constant region is fused to the heavy chain variable region portion of a VH/VL
unit that binds IL-4. In some embodiments, the second heavy chain constant region is fused
to the heavy chain variable region portion of a VH/VL unit that binds IL-13. In some
embodiments, the first heavy chain constant region is fused to the heavy chain variable region

portion of a VH/VL unit that binds IL-13. In some embodiments, the second heavy chain
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constant region is fused to the heavy chain variable region portion of a VH/VL unit that binds
IL-4.

[0021] In some embodiments, the multispecific antibody is an IgG1 antibody comprising
a knob mutation that comprises a T366W mutation. In some embodiments, the multispecific
antibody is an IgG1 antibody comprising a hole mutation that comprises at least one, at least
two, or three mutations selected from T366S, L368A, and Y407V. In some embodiments, the
multispecific antibody is an IgG4 antibody comprising a knob mutation that comprises a
T366W mutation. In some embodiments, the multispecific antibody is an IgG4 antibody
comprising a hole mutation that comprises at least one, at least two, or three mutations
selected from T366S, L368A, and Y407V. In some embodiments, the multispecific antibody
comprises a first heavy chain constant region comprising the sequence of SEQ ID NO: 34 or
SEQ ID NO: 36. In some embodiments, the multispecific antibody comprises a second heavy
chain constant region comprising the sequence of SEQ ID NO: 35 or SEQ ID NO: 37.

[0022] In some embodiments, a multispecific antibody is provided, wherein the antibody
comprises a first heavy chain comprising the sequence of SEQ ID NO: 38, a first light chain
comprising the sequence of SEQ ID NO: 39, a second heavy chain comprising the sequence
of SEQ ID NO: 40, and a second light chain comprising the sequence of SEQ ID NO: 41.
[0023] In some embodiments, isolated antibodies that bind to IL-4 are provided. In some
embodiments, the antibody comprises: (a) HVR-H3 comprising the amino acid sequence of
SEQ ID NO: 14, HVR-L3 comprising the amino acid sequence of SEQ ID NO: 17, and HVR-
H2 comprising the amino acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18; or (b) HVR-
H1 comprising the amino acid sequence of SEQ ID NO: 12, HVR-H2 comprising the amino
acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18, and HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 14; or (¢) HVR-L1 comprising the amino acid sequence of
SEQ ID NO: 15, HVR-L2 comprising the amino acid sequence of SEQ ID NO: 16, and HVR-
L3 comprising the amino acid sequence of SEQ ID NO: 17; or (d) a VH sequence having at
least 95% sequence identity to the amino acid sequence of SEQ ID NO: 9; or (¢) a VL.
sequence having at least 95% sequence identity to the amino acid sequence of SEQ ID NO:
10. In some embodiments, the antibody comprises HVR-H1 comprising the amino acid
sequence of SEQ ID NO: 12, HVR-H2 comprising the amino acid sequence of SEQ ID NO:
13 or SEQ ID NO: 18, HVR-H3 comprising the amino acid sequence of SEQ ID NO: 14,
HVR-L1 comprising the amino acid sequence of SEQ ID NO: 15, HVR-L2 comprising the
amino acid sequence of SEQ ID NO: 16, and HVR-L3 comprising the amino acid sequence of
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SEQ ID NO: 17. In some embodiments, the antibody comprises a VH sequence having at
least 95% sequence identity to the amino acid sequence of SEQ ID NO: 9 and a VL sequence
having at least 95% sequence identity to the amino acid sequence of SEQ ID NO: 10. In
some embodiments, the antibody comprises a VH sequence selected from SEQ ID NOs: 1
and 3 to 9. In some embodiments, the antibody comprises a VL sequence selected from SEQ
ID NOs: 2, 10, and 11.

[0024] In some embodiments, an isolated antibody that binds to IL-4 is provided, wherein
the antibody comprises the VH sequence of SEQ ID NO: 9 and the VL sequence of SEQ ID
NO: 10.

[0025] In some embodiments, an isolated nucleic acid is provided that encodes any of the
bispecific antibodies or isolated antibodies described herein. In some embodiments, an
isolated nucleic acid is provided that encodes a first VH/VL unit of any of the multispecific
antibodies described herein. In some embodiments, an isolated nucleic acid is provided that
encodes a second VH/VL unit of any of the multispecific antibodies described herein. In
some embodiments, a host cell is provided that comprises the isolated nucleic acid. In some
embodiments, the host cell is an E. coli cell or a CHO cell. In some embodiments, a method
of producing an antibody is provided comprising culturing the host cell.

[0026] In some embodiments, an immunoconjugate is provided, wherein the
immunoconjugate comprises any of the multispecific antibodies or isolated antibodies
described herein and a cytotoxic agent.

[0027] In some embodiments, pharmaceutical formulations are provided, comprising any
of the multispecific antibodies or isolated antibodies described herein and a pharmaceutically
acceptable carrier.

[0028] In some embodiments, the antibodies described herein are provided for use as a
medicament. In some embodiments, the antibodies described herein are provided for use in
treating an eosinophilic disorder, an IL-13 mediated disorder, an IL-4 mediated disorder, or a
respiratory disorder. In some embodiments, use of the antibodies described herein in the
manufacture of a medicament for treating an eosinophilic disorder, an IL-13 mediated
disorder, an IL-4 mediated disorder, or a respiratory disorder is provided. In some
embodiments, methods of treating an eosinophilic disorder, an IL-13 mediated disorder, an
IL-4 mediated disorder, or a respiratory disorder in an individual are provided comprising
administering to the individual an effective amount of an antibody described herein. In some

such embodiments, a method further comprises administering to the individual a TH2



WO 2014/165771 PCT/US2014/032998

pathway inhibitor. In some embodiments, the TH2 pathway inhibitor inhibits at least one
target selected from ITK, BTK , IL-9, IL-5, IL-13, IL-4, OX40L, TSLP, IL-25, IL-33, IgE, IL-
9 receptor, IL-5 receptor, IL-4 receptor alpha, IL-13receptoralphal, IL-13receptoralpha?2,
0X40, TSLP-R, IL-7Ralpha, IL17RB, ST2, CCR3, CCR4, CRTH2, FcepsilonRI,
FcepsilonRII/CD23, Flap, Syk kinase; CCR4, TLR9, CCR3, IL5, IL3, and GM-CSF. In some
embodiments, the individual is suffering from moderate to severe asthma. In some
embodiments, the individual is suffering from idiopathic pulmonary fibrosis.

[0029] In any of the embodiments described herein, the eosinophilic disorder may be
selected from asthma, severe asthma, chronic asthma, atopic asthma, atopic dermatitis,
allergy, allergic rhinitis, non-allergic rhinitis, contact dermatitis, erythema multiform, bullous
skin disease, psoriasis, eczema, rheumatoid arthritis, juvenile chronic arthritis, chronic
eosinophilic pneumonia, allergic bronchopulmonary aspergillosis, coeliac disease, Churg-
Strauss syndrome (periarteritis nodosa plus atopy), eosinophilic myalgia syndrome,
hypereosinophilic syndrome, oedematous reactions including episodic angioedema, helminth
infections, urticaria, onchocercal dermatitis, eosinophil-associated gastrointestinal disorders,
eosinophilic esophagitis, eosinophilic gastritis, eosinophilic gastroenteritis, eosinophilic
enteritis, eosinophilic colitis, ulcerative colitis, Whipple’s disease, nasal micropolyposis,
nasal polyposis, aspirin intolerance, obstructive sleep apnea, Crohn's disease, scleroderma,
endomyocardial fibrosis, fibrosis, inflammatory bowel disease, idiopathic interstitial
pneumonia, eosinophilic pneumonia, hypersensitivity pneumonitis, goblet cell metaplasia,
pulmonary fibrosis, idiopathic pulmonary fibrosis (IPF), pulmonary fibrosis secondary to
sclerosis, chronic obstructive pulmonary disease (COPD), hepatic fibrosis, uveitis, cancer,
glioblastoma, Hodgkin’s lymphoma, and non-Hodgkin’s lymphoma. In some embodiments,
the IL-13 mediated disease is selected from atopic dermatitis, allergic rhinitis, asthma,
fibrosis, inflammatory bowel disease, Crohn’s disease, lung inflammatory disorders,
pulmonary fibrosis, idiopathic pulmonary fibrosis (IPF), chronic obstructive pulmonary
disease (COPD), hepatic fibrosis, cancer, glioblastoma, and non-Hodgkin’s lymphoma. In
any of the embodiments described herein, the IL-4 mediated disease may be selected from
atopic dermatitis, allergic rhinitis, asthma, fibrosis, inflammatory bowel disease, Crohn’s
disease, lung inflammatory disorders, pulmonary fibrosis, idiopathic pulmonary fibrosis
(IPF), chronic obstructive pulmonary disease (COPD), hepatic fibrosis, cancer, glioblastoma,
and non-Hodgkin’s lymphoma. In any of the embodiments described herein, the respiratory

disorder may be selected from asthma, allergic asthma, non-allergic asthma, bronchitis,
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chronic bronchitis, chronic obstructive pulmonary disease (COPD), emphysema, cigarette-
induced emphysema, airway inflammation, cystic fibrosis, pulmonary fibrosis, allergic

rhinitis, and bronchiectasis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Figure 1 shows that antibody 19C11 is a potent antagonist of IL-4 receptor
activation, as described in Example 2. (A) 19C11 blocks IL-4 binding to immobilized IL-
4Ra. 19C11 (filled circle), control IgG (open square), no IgG (open triangle). (B) 19C11
antibody inhibits IL-4-induced proliferation of TF-1 cells. 19C11 (filled circle), control IgG
(open square), no IgG (open triangle), no IL-4 added (filled triangle).

[0031] Figure 2 shows a Western blot of (A) non-reduced and (B) reduced samples of
anti-1L-13.knob and anti-IL-4.hole as IgGl-isotype in E. coli, as described in Example 4.
Fragment designations are heavy chain (H) and light chain (L) and lane labels are M
(molecular weight standard) C (control, no antibody expression plasmid). Figure 2 also shows
an immunoblot comparing the different isotypes and mutations for anti-IL-13.knob (C) and
anti-IL-4.hole (D), as described in Example 5. The upper panels show non-reduced
conditions, representing the assembled half-antibody (HL), while the lower panels show
reducing conditions, demonstrating that similar amounts of heavy and light chain are
synthesized for all variants.

[0032] Figure 3 shows analytical characterization of the bispecific antibody, as described
in Example 6. (A) Size-exclusion chromatography of the assembled bispecific antibody. The
insert shows a zoomed in view of the same graph on the high-molecular weight area. (B)
Non-reduced CE-SDS PAGE of the assembled bispecific antibody confirmed formation of
the hinge-disulfides and the integrity of inter-chain disulfides. The main peak area
corresponds to an intact antibody with formed interchain disulfides. The few minor peak
species are reflective of intact antibody lacking complete interchain disulfide to stabilize the
hetero-dimer. (C) Reduced CE-SDS confirmed the presence of the expected distribution of
light and heavy chains and demonstrated the purity of the material. Aside the main peaks for
intact light and heavy chain only trace peaks are detected.

[0033] Figure 4 shows ESI-TOF mass spectrometry analysis of the intact (A) IgG1-, (B)
IgG4- and (C) IgG4raoox-isotype based bispecific antibodies, as described in Example 6.
[0034] Figure 5 shows dose-depending inhibition of human IL-4- (A), human IL-13- (B),
or human IL-4/IL-13- (C) induced proliferation by anti-IL-4/IL-13 IgG1-isotype and anti-IL-
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4/IL-13 IgG4-isotype bispecific antibodies, as described in Example 8. Anti-IL-4/IL-13
IgG1-isotype (filled circles), anti-IL-4/IL-13 IgG4-isotype (open triangles), no antibody added
(open square), no cytokine and antibody added (filled square).

[0035] Figure 6 shows dose-depending inhibition of cynomolgus monkey IL-4- (A) and
cynomolgus monkey IL-13- (B) induced proliferation by anti-IL-4/IL-13 IgG1-isotype and
anti-IL-4/1L-13 IgG4-isotype bispecific antibodies, as described in Example 8. Anti-IL-4/IL-
13 IgG1-isotype (filled circles), anti-IL-4/IL-13 IgG4-isotype (filled circles in (A), open
triangles in (B)), no antibody added (open square), no cytokine and antibody added (filled
square).

[0036] Figure 7 shows mean (£SD) serum anti-IL-4/IL-13 IgG4 (A) and IgG1 (B)
bispecific antibody concentrations following administration of a single intravenous or
subcutaneous dose in cynomolgus monkeys, as described in Example 9. The limit of
quantitation (LOQ) for the ELISA was 0.078 pug/mL. All data above LOQ were used and all
data below LOQ were excluded. SD was not calculated when n< 2.

[0037] Figure 8 shows bronchoalveolar lavage (BAL) fluid concentrations and epithelial
lining fluid (ELF) concentrations of anti-IL-4/IL-13 IgG4 and anti-IL-4/IL-13 IgG1 antibodies
following intravenous administration to cynomolgus monkeys challenged with 4. suum
extract to elicit allergic inflammatory responses that mimic those of asthmatics exposed to
allergens, as described in Example 10. The limit of quantitation (LOQ) for the ELISA for
anti-JL-4/1L-13 was 0.078 ug/mL. All data above LOQ were used and all data below LOQ
were excluded. SD was not calculated when n< 2.

[0038] Figure 9 shows (A) the study design for treatment of an allergic airway
inflammation and asthma mouse model, as described in Example 11. Figure 9 also shows (B)
lung eosinophil numbers, (C) bronchoalveolar lavage eosinophil numbers, (D) levels of
antigen-specific IgE, and (E) serum TARC levels, in the allergic airway inflammation and
asthma mouse model animals following various treatments, as described in Example 11. For
each bar graph, the first four bars are, from left to right: control treatment, anti-IL-4 antibody
treatment, anti-IL-13 antibody treatment, and anti-IL-4/IL-13 bispecific antibody treatment.
The fifth and sixth bars, where present, are naive mice.

[0039] Figure 10 shows the amino acid sequences for the human k1 light chain variable
region consensus sequence (SEQ ID NO: 61), the mul9C11 antibody light chain variable
region (SEQ ID NO: 2), and the 19C11-k1 graft light chain variable region (SEQ ID NO: 10),
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as described in Example 3. Positions are numbered according to Kabat and hypervariable
regions grafted from mul9C11 to the variable light Kappa I consensus framework are boxed.
[0040] Figure 11 shows the amino acid sequences for the human 3 light chain variable
region consensus sequence (SEQ ID NO: 62), the mul9C11 antibody light chain variable
region (SEQ ID NO: 2), and the 19C11-x3 graft light chain variable region (SEQ ID NO: 11),
as described in Example 3. Positions are numbered according to Kabat and hypervariable
regions grafted from mul9C11 to the variable light Kappa I consensus framework are boxed.
[0041] Figure 12 shows the amino acid sequences for the human VH1 heavy chain
variable region consensus sequence (SEQ ID NO: 63), the mul9C11 antibody heavy chain
variable region (SEQ ID NO: 1), and the 19C11-VHI1 graft (SEQ ID NO: 3), the 19C11-
VHI.L (SEQ ID NO: 4), and 19C11-VH1.FFL (SEQ ID NO: 5) heavy chain variable regions,
as described in Example 3. Positions are numbered according to Kabat and hypervariable
regions and vernier positions taken from mul9C11 to the variable heavy subgroup I
consensus framework are boxed.

[0042] Figure 13 shows the amino acid sequences for the human VH3 heavy chain
variable region consensus sequence (SEQ ID NO: 64), the mul9C11 antibody heavy chain
variable region (SEQ ID NO: 1), and the 19C11-VH3 graft (SEQ ID NO: 6), the 19C11-
VH3.FLA (SEQ ID NO: 7), 19C11-VH3.LA (SEQ ID NO: 8), and 19C11-VH3.LA.SV (SEQ
ID NO: 9) heavy chain variable regions, as described in Example 3. Positions are numbered
according to Kabat and hypervariable regions and vernier positions taken from mul9C11 to
the variable heavy subgroup I consensus framework are boxed.

[0043] Figure 14 shows a table of surface plasmon resonance (SPR) affinity
measurements of the humanized antibodies for IL-4, as described in Example 3.

[0044] Figure 15 shows a plot of inhibition of biotinylated human IL-4 binding to human
IL-4R by increasing concentrations of anti-IL-4/IL-13 bispecific antibody, as described in
Example 7.

[0045) Figure 16 shows a plot of inhibition of biotinylated human IL-13 binding to
human IL-13Ral by increasing concentrations of anti-IL-4/IL-13 bispecific antibody, as
described in Example 7.

[0046] Figure 17 shows a plot of inhibition of biotinylated human IL-13 binding to
human IL-13R0o2 by increasing concentrations of anti-IL-4/IL-13 bispecific antibody, as

described in Example 7.
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[0047] Figure 18 shows SPR sensograms for binding of IL-13Ra2 to IL-13 in the
presence of anti-IL-4/IL-13 bispecific antibody, as described in Example 7. The lines shown

represent a two-fold concentration series of the receptor ranging from 12.5 nM to 200 nM.

DETAILED DESCRIPTION

[0048] Unless defined otherwise, 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. Singleton et al., Dictionary of Microbiology and Molecular Biology 2nd ed., J.
Wiley & Sons (New York, N.Y. 1994), and March, Advanced Organic Chemistry Reactions,
Mechanisms and Structure 4th ed., John Wiley & Sons (New York, N.Y. 1992), provide one
skilled in the art with a general guide to many of the terms used in the present application.
CERTAIN DEFINITIONS

[0049] For purposes of interpreting this specification, the following definitions will apply
and whenever appropriate, terms used in the singular will also include the plural and vice
versa. In the event that any definition set forth below conflicts with any document
incorporated herein by reference, the definition set forth below shall control.

[0050] As used in this specification and the appended claims, the singular forms “a,” “an”
and “the” include plural referents unless the context clearly dictates otherwise. Thus, for
example, reference to “a protein” or an “antibody” includes a plurality of proteins or
antibodies, respectively; reference to “a cell” includes mixtures of cells, and the like.

[0051] The term “biological sample” as used herein includes, but is not limited to, blood,
serum, plasma, sputum, bronchoalveolar lavage, tissue biopsies (e.g., lung samples), and
nasal samples including nasal swabs or nasal polyps.

[0052] FEno assay refers to an assay that measures FEno (fractional exhaled nitric oxide)
levels. Such levels can be evaluated using, e.g., a hand-held portable device, NJOX MINO™
(Aerocrine, Solna, Sweden), in accordance with guidelines published by the American
Thoracic Society (ATS) in 2005. FEno may be noted in other similar ways, e.g., FeNO or
FENO, and it should be understood that all such similar variations have the same meaning.
[0053] Asthma is a complex disorder characterized by variable and recurring symptoms,
reversible airflow obstruction (e.g., by bronchodilator) and bronchial hyperresponsiveness
which may or may not be associated with underlying inflammation. Examples of asthma
include aspirin sensitive/exacerbated asthma, atopic asthma, severe asthma, mild asthma,

moderate to severe asthma, corticosteroid naive asthma, chronic asthma, corticosteroid
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resistant asthma, corticosteroid refractory asthma, newly diagnosed and untreated asthma,
asthma due to smoking, asthma uncontrolled on corticosteroids and other asthmas as
mentioned in J Allergy Clin Immunol (2010) 126(5):926-938.

[0054] “Eosinophilic Disorder” means a disorder associated with excess eosinophil
numbers in which atypical symptoms may manifest due to the levels or activity of eosinophils
locally or systemically in the body. Disorders associated with excess eosinophil numbers or
activity include, but are not limited to, asthma (including aspirin sensitive asthma, chronic
asthma, and severe asthma), atopic asthma, atopic dermatitis, allergy, allergic rhinitis
(including seasonal allergic rhinitis), non-allergic rhinitis, contact dermatitis, erythema
multiform, bullous skin diseases, psoriasis, eczema, rheumatoid arthritis, juvenile chronic
arthritis, chronic eosinophilic pneumonia, allergic bronchopulmonary aspergillosis, coeliac
disease, Churg-Strauss syndrome (periarteritis nodosa plus atopy), eosinophilic myalgia
syndrome, hypereosinophilic syndrome, oedematous reactions including episodic angiodema,
helminth infections, urticaria, onchocercal dermatitis, Eosinophil- Associated Gastrointestinal
Disorders (EGID) (including but not limited to, eosinophilic esophagitis, cosinophilic
gastritis, eosinophilic gastroenteritis, eosinophilic enteritis, and eosinophilic colitis),
ulcerative colitis, Whipple’s disease, nasal micropolyposis and polyposis, aspirin intolerance,
obstructive sleep apnea, Crohn's disease, scleroderma, endomyocardial fibrosis, cancer (e.g.,
glioblastoma (such as glioblastoma multiforme), non-Hodgkin’s lymphoma (NHL),
Hodgkin’s lymphoma), fibrosis, inflammatory bowel disease, idiopathic interstitial
pneumonia, eosinophilic pneumonia, hypersensitivity pneumonitis, goblet cell metaplasia,
pulmonary fibrosis (including idiopathic pulmonary fibrosis (IPF) and pulmonary fibrosis
secondary to sclerosis), chronic obstructive pulmonary disease (COPD), hepatic fibrosis, and
uveitis. Eosinophil-derived secretory products have also been associated with the promotion
of angiogenesis and connective tissue formation in tumors and the fibrotic responses seen in
conditions such as chronic asthma, Crohn's disease, scleroderma, and endomyocardial fibrosis
(Munitz A, Levi-Schaffer F. Allergy 2004; 59: 268-75, Adamko et al. Allergy 2005;‘60: 13-
22, Oldhoff, et al. Allergy 2005; 60: 693-6).

[0055] IL-13 mediated disorder means a disorder associated with excess IL-13 levels or
activity in which atypical symptoms may manifest due to the levels or activity of IL-13 locally
and/or systemically in the body. Examples of IL-13 mediated disorders include: cancers (e.g.,

non-Hodgkin’s lymphoma, glioblastoma), atopic dermatitis, allergic rhinitis, asthma, fibrosis,

14



WO 2014/165771 PCT/US2014/032998

inflammatory bowel disease, Crohn’s disease, lung inflammatory disorders (including
pulmonary fibrosis such as IPF), COPD, and hepatic fibrosis.

[0056] IL-4 mediated disorder means: a disorder associated with excess IL-4 levels or
activity in which atypical symptoms may manifest due to the levels or activity of IL-4 locally
and/or systemically in the body. Examples of IL-4 mediated disorders include: cancers (e.g.,
non-Hodgkin’s lymphoma, glioblastoma), atopic dermatitis, allergic rhinitis, asthma, fibrosis,
inflammatory bowel disease, Crohn’s disease, lung inflammatory disorders (including
pulmonary fibrosis such as IPF), COPD, and hepatic fibrosis.

[0057] Asthma-Like Symptom includes a symptom selected from the group consisting of
shortness of breath, cough (changes in sputum production and/or sputum quality and/or cough
frequency), wheezing, chest tightness, bronchioconstriction and nocturnal awakenings
ascribed to one of the symptoms above or a combination of these symptoms (Juniper et al
(2000) Am. J. Respir. Crit. Care Med., 162(4), 1330—1334.).

[0058] The term “respiratory disorder” includes, but is not limited to, asthma (e.g.,
allergic and non-allergic asthma (e.g., due to infection, e.g., with respiratory syncytial virus
(RSV), e.g., in younger children)); bronchitis (e.g., chronic bronchitis); chronic obstructive
pulmonary disease (COPD) (e.g., emphysema (e.g., cigarette-induced emphysema),
conditions involving airway inflammation, eosinophilia, fibrosis and excess mucus
production, e.g., cystic fibrosis, pulmonary fibrosis, and allergic rhinitis. Examples of
diseases that can be characterized by airway inflammation, excessive airway secretion, and
airway obstruction include asthma, chronic bronchitis, bronchiectasis, and cystic fibrosis.
[0059] Exacerbations (commonly referred to as asthma attacks or acute asthma) are
episodes of new or progressive increase in shortness of breath, cough (changes in sputum
production and/or sputum quality and/or cough frequency), wheezing, chest tightness,
nocturnal awakenings ascribed to one of the symptoms above or a combination of these
symptoms. Exacerbations are often characterized by decreases in expiratory airflow (PEF or
FEV1). However, PEF variability does not usually increase during an exacerbation, although
it may do so leading up to or during the recovery from an exacerbation. The severity of
exacerbations ranges from mild to life-threatening and can be evaluated based on both
symptoms and lung function. Severe asthma exacerbations as described herein include
exacerbations that result in any one or combination of the following hospitalization for

asthma treatment, high corticosteroid use (e.g., quadrupling the total daily corticosteroid dose
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or a total daily dose of greater or equal to 500 micrograms of FP or equivalent for three
consecutive days or more), or oral/parenteral corticosteroid use.

[0060] A “TH2 pathway inhibitor” or “TH2 inhibitor” is an agent that inhibits the TH2
pathway. Examples of a TH2 pathway inhibitor include inhibitors of the activity of any one of
the targets selected from the group consisting of: ITK, BTK , IL-9 (e.g., MEDI-528), IL-5
(e.g., Mepolizumab, CAS No. 196078-29-2; resilizumab), IL-13 (e.g., IMA-026, IMA-638
(also referred to as, anrukinzumab, INN No. 910649-32-0; QAX-576; IL-4/IL-13 trap),
tralokinumab (also referred to as CAT-354, CAS No. 1044515-88-9); AER-001, ABT-308 -
(also referred to as humanized 13C5.5 antibody), IL-4 (e.g., AER-001, IL-4/IL-13 trap),
OX40L, TSLP, 1L-25, IL-33 and IgE (e.g., XOLAIR, QGE-031; MEDI-4212); and receptors
such as: IL-9 receptor, IL-5 receptor (e.g., MEDI-563 (benralizumab, CAS No. 1044511-01-
4), IL-4receptor alpha (e.g., AMG-317, AIR-645), IL-13receptoralphal (e.g., R-1671) and IL-
13receptoralpha2, 0X40, TSLP-R, IL-7Ralpha (a co-receptor for TSLP), IL17RB (receptor
for IL-25), ST2 (receptor for IL-33), CCR3, CCR4, CRTH2 (e.g., AMG-853, AP768, AP-
761, MLN6095, ACT129968), FcepsilonRI, FeepsilonRII/CD23 (receptors for IgE), Flap
(e.g., GSK2190915), Syk kinase (R-343, PF3526299); CCR4 (AMG-761), TLR9 (QAX-935)
and multi-cytokine inhibitor of CCR3, IL5, IL3, GM-CSF (e.g., TPI ASMS). Examples of
inhibitors of the aforementioned targets are disclosed in, for example, W02008/086395;
WO02006/085938; US 7,615,213; US 7,501,121; W02006/085938; WO 2007/080174; US
7,807,788; W02005007699; W02007036745; W02009/009775; W02007/082068;
WO02010/073119; W0O2007/045477, W0O2008/134724; US2009/0047277; and
W02008/127,271).

[0061] The term “small molecule” refers to an organic molecule having a molecular
weight between 50 Daltons to 2500 Daltons.

[0062] The term “antibody” is used in the broadest sense and specifically covers, for
example, monoclonal antibodies, polyclonal antibodies, antibodies with polyepitopic
specificity, single chain antibodies, multi-specific antibodies and fragments of antibodies.
Such antibodies can be chimeric, humanized, human and synthetic. Such antibodies and
methods of generating them are described in more detail below.

[0063] The term “multispecific antibody” is used in the broadest sense and specifically
covers an antibody comprising an antigen-binding domain that has polyepitopic specificity
(i.e., 1s capable of specifically binding to two, or more, different epitopes on one biological

molecule or is capable of specifically binding to epitopes on two, or more, different biological
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molecules). In some embodiments, an antigen-binding domain of a multispecific antibody
(such as a bispecific antibody) comprises two VH/VL units, wherein a first VH/VL unit
specifically binds to a first epitope and a second VH/VL unit specifically binds to a second
epitope, wherein each VH/VL unit comprises a heavy chain variable domain (VH) and a light
chain variable domain (VL). Such multispecific antibodies include, but are not limited to, full
length antibodies, antibodies having two or more VL and VH domains, antibody fragments
such as Fab, Fv, dsFv, scFv, diabodies, bispecific diabodies and triabodies, antibody
fragments that have been linked covalently or non-covalently. A VH/VL unit that further
comprises at least a portion of a heavy chain constant region and/or at least a portion of a light
chain constant region may also be referred to as a “hemimer” or “half antibody.” According
to some embodiments, the multispecific antibody is an IgG antibody that binds to each
epitope with an affinity of 5 uM to 0.001 pM, 3 uM to 0.001 pM, 1 uM to 0.001 pM, 0.5 uM
to 0.001 pM, or 0.1 uM to 0.001 pM. In some embodiments, a hemimer comprises a
sufficient portion of a heavy chain variable region to allow intramolecular disulfide bonds to
be formed with a second hemimer. In some embodiments, a hemimer comprises a knob
mutation or a hole mutation, for example, to allow heterodimerization with a second hemimer
or half antibody that comprises a complementary hole mutation or knob mutation. Knob
mutations and hole mutations are discussed further below.

[0064] A “bispecific antibody” is a multispecific antibody comprising an antigen-binding
domain that is capable of specifically binding to two different epitopes on one biological
molecule or is capable of specifically binding to epitopes on two different biological
molecules. A bispecific antibody may also be referred to herein as having “dual épeciﬁcit}f > or
as being “dual specific.”

[0065] The term “knob-into-hole” or “KnH” technology as used herein refers to the
technology directing the pairing of two polypeptides together in vitro or in vivo by
introducing a protuberance (knob) into one polypeptide and a cavity (hole) into the other
polypeptide at an interface in which they interact. For example, KnHs have been introduced
in the Fc:Fc binding interfaces, Ci:Cy; interfaces or Vi/Vy, interfaces of antibodies (see, e.g.,
US 2011/0287009, US2007/0178552, WO 96/027011, WO 98/050431, and Zhu et al., 1997,
Protein Science 6:781-788). In some embodiments, KnHs drive the pairing of two different
heavy chains together during the manufacture of multispecific antibodies. For example,
multispecific antibodies having KnH in their Fc regions can further comprise single variable

domains linked to each Fc region, or further comprise different heavy chain variable domains
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that pair with similar or different light chain variable domains. KnH technology can be also
be used to pair two different receptor extracellular domains together or any other polypeptide
sequences that comprises different target recognition sequences (e.g., including affibodies,
peptibodies and other Fc fusions).

[0066] The term “knob mutation” as used herein refers to a mutation that introduces a
protuberance (knob) into a polypeptide at an interface in which the polypeptide interacts with
another polypeptide. In some embodiments, the other polypeptide has a hole mutation.
[0067] The term “hole mutation” as used herein refers to a mutation that introduces a
cavity (hole) into a polypeptide at an interface in which the polypeptide interacts with another
polypeptide. In some embodiments, the other polypeptide has a knob mutation.

[0068] The term “therapeutic agent” refers to any agent that is used to treat a disease. A
therapeutic agent may be, for example, a polypeptide(s) (e.g., an antibody, an immunoadhesin
or a peptibody), an aptamer or a small molecule that can bind to a protein or a nucleic acid
molecule that can bind to a nucleic acid molecule encoding a target (i.e., SiRNA), etc.

[0069] The term “controller” or “preventor” refers to any therapeutic agent that is used to
control asthma inflammation. Examples of controllers include corticosteroids, leukotriene
receptor antagonists (e.g., inhibit the synthesis or activity of leukotrienes such as montelukast,
zileuton, pranlukast, zafirlukast), LABAsS, corticosteroid/LABA combination compositions ,
theophylline (including aminophylline), cromolyn sodium, nedocromil sodium, omalizumab,
LAMASs, MABA (e.g, bifunctional muscarinic antagonist-beta2 Agonist), 5-Lipoxygenase
Activating Protein (FLAP) inhibitors, and enzyme PDE-4 inhibitor (e.g., roflumilast). A
“second controller” typically refers to a controller that is not the same as the first controller.
[0070] The term “corticosteroid sparing” or “CS” means the decrease in frequency and/or
amount, or the elimination of, corticosteroid used to treat a disease in a patient taking
corticosteroids for the treatment of the disease due to the administration of another
therapeutic agent. A “CS agent” refers to a therapeutic agent that can cause CS in a patient
taking a corticosteroid.

[0071]) The term “corticosteroid” includes, but is not limited to fluticasone (including
fluticasone propionate (FP)), beclometasone, budesonide, ciclesonide, mometasone,
flunisolide, betamethasone and triamcinolone. “Inhalable corticosteroid” means a
corticosteroid that is suitable for delivery by inhalation. Exemplary inhalable corticosteroids
are fluticasone, beclomethasone dipropionate, budenoside, mometasone furoate, ciclesonide,

flunisolide, triamcinolone acetonide and any other corticosteroid currently available or
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becoming available in the future. Examples of corticosteroids that can be inhaled and are
combined with a long-acting beta2-agonist include, but are not limited to:
budesonide/formoterol and fluticasone/salmeterol.

[0072] Examples of corticosteroid/LABA combination drugs include fluticasone
furoate/vilanterol trifenatate and indacaterol/mometasone.

[0073] The term “LABA” means long-acting beta-2 agonist, which agonist includes, for
example, salmeterol, formoterol, bambuterol, albuterol, indacaterol, arformoterol and
clenbuterol.

[0074] The term “LAMA” means long-acting muscarinic antagonist, which agonists
include: tiotropium.

[0075] Examples of LABA/LAMA combinations include, but are not limited to:
olodaterol tiotropium (Bochringer Ingelheim’s) and indacaterol glycopyrronium (Novartis)
[0076] The term “SABA” means short-acting beta-2 agonists, which agonists include, but
are not limited to, salbutamol, levosalbutamol, fenoterol, terbutaline, pirbuterol, procaterol,
bitolterol, rimiterol, carbuterol, tulobuterol and reproterol

[0077] Leukotriene receptor antagonists (sometimes referred to as a leukast) (LTRA) are
drugs that inhibit leukotrienes. Examples of leukotriene inhibitors include montelukast,
zileuton, pranlukast, and zafirlukast.

[0078] The term “FEV1” refers to the volume of air exhaled in the first second of a forced
expiration. It is a measure of airway obstruction. Provocative concentration of methacholine
required to induce a 20% decline in FEV1 (PC20) is a measure of airway hyper-
responsiveness. FEV1 may be noted in other similar ways, ¢.g., FEV], and it should be
understood that all such similar variations have the same meaning.

[0079] The term “relative change in FEV1” = (FEV1 at week 12 of treatment — FEV1
prior to start of treatment) divided by FEV1.

[0080] As used herein, “FVC” refers to “Forced Vital Capacity” which refers to a
standard test that measures the change in lung air volume between a full inspiration and
maximal expiration to residual volume (as opposed to the volume of air expelled in one
second as in FEV1). It is a measure of the functional lung capacity. In patients with restrictive
lung diseases such as interstitial lung disease including IPF, hypersensitivity pneumonitis,
sarcoidosis, and systemic sclerosis, the FVC is reduced typically due to scarring of the lung

parenchyma.
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[0081] The term “mild asthma” refers to a patient generally experiencing symptoms or
exacerbations less than two times a week, nocturnal symptoms less than two times a month,
and is asymptomatic between exacerbations. Mild, intermittent asthma is often treated as
needed with the following: inhaled bronchodilators (short-acting inhaled beta2- agonists);
avoidance of known triggers; annual influenza vaccination; pneumococcal vaccination every
6 to 10 years, and in some cases, an inhaled beta2-agonist, cromolyn, or nedocromil prior to
exposure to identified triggers. If the patient has an increasing need for short-acting beta2-
agonist (e.g., uses short-acting beta2-agonist more than three to four times in 1 day for an
acute exacerbation or uses more than one canister a month for symptoms), the patient may
require a stepup in therapy.
[0082] The term “moderate asthma” generally refers to asthma in which the patient
experiences exacerbations more than two times a week and the exacerbations affect sleep and
activity; the patient has nighttime awakenings due to asthma more than two times a month,;
the patient has chronic asthma symptoms that require short-acting inhaled beta2-agonist daily
or every other day; and the patient's pretreatment baseline PEF or FEV1 is 60 to 80 percent
predicted and PEF variability is 20 to 30 percent.
[0083] The term “severe asthma” generally refers to asthma in which the patient has
almost continuous symptoms, frequent exacerbations, frequent nighttime awakenings due to
the asthma, limited activities, PEF or FEV1 baseline less than 60 percent predicted, and PEF
variability of 20 to 30 percent. _
[0084] Examples of rescue medications include albuterol, ventolin and others.
[0085] “Resistant” refers to a disease that demonstrates little or no clinically significant
improvement after treatment with a therapeutic agent. For example, asthma which requires
treatment with high dose ICS (e.g., quadrupling the total daily corticosteroid dose or a total
daily dose of greater or equal to 500 micrograms of FP (or equivalent) for at least three
consecutive days or more, or systemic corticosteroid for a two week trial to establish if
asthma remains uncontrolled or FEV1 does not improve is often considered severe refractory
asthma.
[0086] A therapeutic agent as provided herein can be administered by any suitable means,
including parenteral, subcutaneous, intraperitoneal, intrapulmonary, and intranasal. Parenteral
infusions include intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous
administration. In some embodiments, the therapeutic agent is inhaled. According to some

embodiments, the dosing is given by injections, e.g., intravenous or subcutaneous injections.

20



WO 2014/165771 PCT/US2014/032998

In some embodiments, the therapeutic agent is administered using a syringe (e.g., prefilled or
not) or an autoinjector.

[0087] For the prevention or treatment of disease, the appropriate dosage of a therapeutic
agent may depend on the type of disease to be treated, the severity and course of the disease,
whether the therapeutic agent is administered for preventive or therapeutic purposes, previous
therapy, the patient's clinical history and response to the therapeutic agent, and the discretion
of the attending physician. The therapeutic agent is suitably administered to the patient at one
time or over a series of treatments. The therapeutic agent composition will be formulated,
dosed, and administered in a fashion consistent with good medical practice. Factors for
consideration in this context include the particular disorder being treated, the particular
mammal being treated, the clinical condition of the individual patient, the cause of the
disorder, the site of delivery of the agent, the method of administration, the scheduling of
administration, and other factors known to medical practitioners.

[0088] “Patient response” or “response” (and grammatical variations thereof) can be
assessed using any endpoint indicating a benefit to the patient, including, without limitation,
(1) inhibition, to some extent, of disease progression, including slowing down and complete
arrest; (2) reduction in the number of disease episodes and/or symptoms; (3) reduction in
lesional size; (4) inhibition (i.e., reduction, slowing down or complete stopping) of disease
cell infiltration into adjacent peripheral organs and/or tissues; (5) inhibition (i.e. reduction,
slowing down or complete stopping) of disease spread; (6) decrease of auto-immune
response, which may, but does not have to, result in the regression or ablation of the disease
lesion; (7) relief, to some extent, of one or more symptoms associated with the'disorder; ®
increase in the length of disease-free presentation following treatment; and/or (9) decreased
mortality at a given point of time following treatment.

[0089] “Affinity” refers to the strength of the sum total of noncovalent interactions
between a single binding site of a molecule (e.g., an antibody) and its binding partner (e.g., an
antigen). Unless indicated otherwise, as used herein, “binding affinity” refers to intrinsic
binding affinity which reflects a 1:1 interaction between members of a binding pair (e.g.,
antibody and antigen). The affinity of a molecule X for its partner Y can generally be
represented by the dissociation constant (Kd). Affinity can be measured by common methods
known in the art, including those described herein. Specific illustrative and exemplary

embodiments for measuring binding affinity are described herein.
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[0090] An “affinity matured” antibody refers to an antibody with one or more alterations
in one or more hypervariable regions (HVRs), compared to a parent antibody which does not
possess such alterations, such alterations resulting in an improvement in the affinity of the
antibody for antigen.

[0091] The terms “anti-IL-4 antibody” and ‘““an antibody that binds to IL-4” refer to an
antibody that is capable of binding 11.-4 with sufficient affinity such that the antibody is
useful as a diagnostic and/or therapeutic agent in targeting IL-4. In some embodiments, the
extent of binding of an anti-IL.-4 antibody to an unrelated, non-IL-4 protein is less than about
10% of the binding of the antibody to IL-4 as measured, e.g., by a radioimmunoassay (RIA).
In certain embodiments, an antibody that binds to IL-4 has a dissociation constant (Kd) of <
IuM, <100 nM, <10 nM, <1 M, <0.1 nM, <0.01 nM, or <0.001 nM (e.g. 10-8 M or less,
e.g. from 10-8 M to 10-13 M, e.g., from 10-9 M to 10-13 M). In certain embodiments, an
anti-IL-4 antibody binds to an epitope of 1L-4 that is conserved among IL-4 from different
species. In some embodiments, an anti-IL-4 antibody is a multispecific antibody, such as a
bispecific antibody.

[0092] The terms “anti-IL-13 antibody” and “an antibody that binds to IL-13” refer to an
antibody that is capable of binding IL-13 with sufficient affinity such that the antibody is
useful as a diagnostic and/or therapeutic agent in targeting IL-13. In some embodiments, the
extent of binding of an anti-IL-13 antibody to an unrelated, non-IL-13 protein is less than
about 10% of the binding of the antibody to IL-13 as measured, ¢.g., by a radioimmunoassay
(RIA). In certain embodiments, an antibody that binds to IL-13 has a dissociation constant
(Kd) of < 1uM, €100 nM, <10 nM, < 1nM, <0.1 nM, <0.01 nM, or <0.001 nM (e.g. 10-8
M or less, e.g. from 10-8 M to 10-13 M, e.g., from 10-9 M to 10-13 M). In certain
embodiments, an anti-IL-13 antibody binds to an epitope of IL-13 that is conserved among
IL-13 from different species. In some embodiments, an anti-IL-13 antibody is a multispecific
antibody, such as a bispecific antibody.

[0093] The term “antibody” herein is used in the broadest sense and encompasses various
antibody structures, including but not limited to monoclonal antibodies, polyclonal
antibodies, multispecific antibodies (e.g., bispecific antibodies), and antibody fragments so
long as they exhibit the desired antigen-binding activity.

[0094] An “antibody fragment” refers to a molecule other than an intact antibody that
comprises a portion of an intact antibody that binds the antigen to which the intact antibody

binds. Examples of antibody fragments include but are not limited to Fv, Fab, Fab', Fab’-SH,
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F(ab'),; diabodies; linear antibodies; single-chain antibody molecules (e.g. scFv); and
multispecific antibodies formed from antibody fragments.

[0095] An “antibody that binds to the same epitope” as a reference antibody refers to an
antibody that blocks binding of the reference antibody to its antigen in a competition assay by
50% or more, and conversely, the reference antibody blocks binding of the antibody to its
antigen in a competition assay by 50% or more. An exemplary competition assay is provided
herein.

[0096] An “acceptor human framework” for the purposes herein is a framework
comprising the amino acid sequence of a light chain variable domain (VL) framework or a
heavy chain variable domain (VH) framework derived from a human immunoglobulin
framework or a human consensus framework, as defined below. An acceptor human
framework “derived from” a human immunoglobulin framework or a human consensus
framework may comprise the same amino acid sequence thereof, or it may contain amino acid
sequence changes. In some embodiments, the number of amino acid changes are 10 or less, 9
or less, 8 or less, 7 or less, 6 or less, 5 or less, 4 or less, 3 or less, or 2 or less. In some
embodiments, the VL acceptor human framework is identical in sequence to the VL human
immunoglobulin framework sequence or human consensus framework sequence.

[0097] The term “chimeric” antibody refers to an antibody in which a portion of the heavy
and/or light chain is derived from a particular source or species, while the remainder of the
heavy and/or light chain is derived from a different source or species.

[0098] The “class” of an antibody refers to the type of constant domain or constant region
posseSsed by its heavy chain. There are five major classes of antibodies: IgA, IgD, IgE, IgG,
and IgM, and several of these may be further divided into subclasses (isotypes), €.g., IgG1,
IgG2, IgG3, IgG4, IgA1, and IgA2. The heavy chain constant domains that correspond to the
different classes of immunoglobulins are called a, 3, €, v, and p, respectively.

[0099] The term “cytotoxic agent” as used herein refers to a substance that inhibits or
prevents a cellular function and/or causes cell death or destruction. Cytotoxic agents include,
but are not limited to, radioactive isotopes (€.g., AP T3 1By Re!® Re!®, Sm!*,
Bi?'2, P*2, Pb*'? and radioactive isotopes of Lu); chemotherapeutic agents or drugs (e.g.,
methotrexate, adriamycin, vinca alkaloids (vincristine, vinblastine, etoposide), doxorubicin,
melphalan, mitomycin C, chlorambucil, daunorubicin or other intercalating agents); growth
inhibitory agents; enzymes and fragments thereof such as nucleolytic enzymes; antibiotics;

toxins such as small molecule toxins or enzymatically active toxins of bacterial, fungal, plant
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or animal origin, including fragments and/or variants thereof; and the various antitumor or
anticancer agents disclosed below.

[00100]  “Effector functions” refer to those biological activities attributable to the Fc
region of an antibody, which vary with the antibody isotype. Examples of antibody effector
functions include: C1q binding and complement dependent cytotoxicity (CDC); Fc receptor
binding; antibody-dependent cell-mediated cytotoxicity (ADCC); phagocytosis; down
regulation of cell surface receptors (e.g. B cell receptor); and B cell activation.

[00101] An “effective amount” of an agent, ¢.g., a pharmaceutical formulation, refers to an
amount effective, at dosages and for periods of time necessary, to achieve the desired
therapeutic or prophylactic result.

[0100] The term “Fc region” herein is used to define a C-terminal region of an
immunoglobulin heavy chain that contains at least a portion of the constant region. The term
includes native sequence Fc regions and variant Fc regions. In some embodiments, a human
IgG heavy chain Fc region extends from Cys226, or from Pro230, to the carboxyl-terminus of
the heavy chain. However, the C-terminal lysine (Lys447) of the Fc region may or may not
be present. Unless otherwise specified herein, numbering of amino acid residues in the Fc
region or constant region is according to the EU numbering system, also called the EU index,
as described in Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed. Public
Health Service, National Institutes of Health, Bethesda, MD, 1991.

[0101] “Framework” or “FR” refers to variable domain residues other than hypervariable
region (HVR) residues. The FR of a variable domain generally consists of four FR domains:
FR1, FR2, FR3, and FR4. Accordingly, the HVR and FR sequences generally appear in the
following sequence in VH (or VL): FR1-H1(L1)-FR2-H2(L2)-FR3-H3(L3)-FR4.

[0102] The terms “full length antibody,” “intact antibody,” and “whole antibody” are used
herein interchangeably to refer to an antibody having a structure substantially similar to a
native antibody structure or having heavy chains that contain an Fc region as defined herein.
[0103] The terms “host cell,” “host cell line,” and “host cell culture” are used
interchangeably and refer to cells into which exogenous nucleic acid has been introduced,
including the progeny of such cells. Host cells include “transformants” and “transformed
cells,” which include the primary transformed cell and progeny derived therefrom without
regard to the number of passages. Progeny may not be completely identical in nucleic acid

content to a parent cell, but may contain mutations. Mutant progeny that have the same
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function or biological activity as screened or selected for in the originally transformed cell are
included herein.
[0104] A “human antibody” is one which possesses an amino acid sequence which
corresponds to that of an antibody produced by a human or a human cell or derived from a
non-human source that utilizes human antibody repertoires or other human antibody-encoding
sequences. This definition of a human antibody specifically excludes a humanized antibody
comprising non-human antigen-binding residues.
[0105] A “human consensus framework™ is a framework which represents the most
commonly occurring amino acid residues in a selection of human immunoglobulin VL or VH
framework sequences. Generally, the selection of human immunoglobulin VL or VH
sequences 1s from a subgroup of variable domain sequences. Generally, the subgroup of
sequences 1s a subgroup as in Kabat et al., Sequences of Proteins of Immunological Interest,
Fifth Edition, NIH Publication 91-3242, Bethesda MD (1991), vols. 1-3. In some
embodiments, for the VL, the subgroup is subgroup kappa I as in Kabat et al., supra. In some
embodiments, for the VH, the subgroup is subgroup III as in Kabat et al., supra.
[0106] A “humanized” antibody refers to a chimeric antibody comprising amino acid
residues from non-human HVRs and amino acid residues from human FRs. In certain
embodiments, a humanized antibody will comprise substantially all of at least one, and
typically two, variable domains, in which all or substantially all of the HVRs (e.g., CDRs)
correspond to those of a non-human antibody, and all or substantially all of the FRs
correspond to those of a human antibody. A humanized antibody optionally may comprise at
least a portion of an antibody constant region derived from a human antibody. A “humanized
form” of an antibody, e.g., a non-human antibody, refers to an antibody that has undergone
humanization.
[0107] The term “hypervariable region” or “HVR” as used herein refers to each of the regions
of an antibody variable domain which are hypervariable in sequence (“complementarity
determining regions” or “CDRs”) and/or form structurally defined loops (“hypervariable
loops™) and/or contain the antigen-contacting residues (“antigen contacts™). Generally,
antibodies comprise six HVRs: three in the VH (H1, H2, H3), and three in the VL (L1, L2,
L3). Exemplary HVRSs herein include:

(a) hypervariable loops occurring at amino acid residues 26-32 (L.1), 50-52 (L2), 91-
96 (L3), 26-32 (H1), 53-55 (H2), and 96-101 (H3) (Chothia and Lesk, J. Mol. Biol. 196:901-
917 (1987));
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(b) CDRs occurring at amino acid residues 24-34 (L1), 50-56 (1.2), 89-97 (L3), 31-
35b (H1), 50-65 (H2), and 95-102 (H3) (Kabat et al., Sequences of Proteins of Immunological
Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda, MD (1991));

(c) antigen contacts occurring at amino acid residues 27¢-36 (L1), 46-55 (L2), 89-96
(L3), 30-35b (H1), 47-58 (H2), and 93-101 (H3) (MacCallum et al. J. Mol. Biol. 262: 732-
745 (1996)); and

(d) combinations of (a), (b), and/or (c), including HVR amino acid residues 46-56
(L2), 47-56 (L2), 48-56 (L.2), 49-56 (L2), 26-35 (H1), 26-35b (H1), 49-65 (H2), 93-102 (H3),
and 94-102 (H3).

[0108] In some embodiments, HVR residues comprise those identified in Figures 10 to 13
or elsewhere in the specification.

[0109] Unless otherwise indicated, HVR residues and other residues in the variable
domain (e.g., FR residues) are numbered herein according to Kabat et al., supra.

[0110] An “immunoconjugate” is an antibody conjugated to one or more heterologous
molecule(s), including but not limited to a cytotoxic agent.

[0111] An “individual” or “subject” is a mammal. Mammals include, but are not limited
to, domesticated animals (e.g., cows, sheep, cats, dogs, and horses), primates (e.g., humans
and non-human primates such as monkeys), rabbits, and rodents (e.g., mice and rats). In
certain embodiments, the individual or subject is a human.

[0112] An “isolated” antibody is one which has been separated from a component of its
natural environment. In some embodiments, an antibody is purified to greater than 95% or
99% purity as determined by, for example, electrophoretic (e.g., SDS-PAGE, isoelectric
focusing (IEF), capillary electrophoresis) or chromatographic (e.g., ion exchange or reverse
phase HPLC). For review of methods for assessment of antibody purity, see, e.g., Flatman et
al., J. Chromatogr. B 848:79-87 (2007).

[0113] An “isolated” nucleic acid refers to a nucleic acid molecule that has been
separated from a component of its natural environment. An isolated nucleic acid includes a
nucleic acid molecule contained in cells that ordinarily contain the nucleic acid molecule, but
the nucleic acid molecule is present extrachromosomally or at a chromosomal location that is
different from its natural chromosomal location.

[0114] “Isolated nucleic acid encoding an anti-1L-4 antibody” refers to one or more

nucleic acid molecules encoding antibody heavy and light chains (or fragments thereof),
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including such nucleic acid molecule(s) in a single vector or separate vectors, and such
nucleic acid molecule(s) present at one or more locations in a host cell.

[0115] “Isolated nucleic acid encoding an anti-IL3 antibody” refers to one or more nucleic
acid molecules encoding antibody heavy and light chains (or fragments thereof), including
such nucleic acid molecule(s) in a single vector or separate vectors, and such nucleic acid
molecule(s) present at one or more locations in a host cell.

[0116] The term “monoclonal antibody” as used herein refers to an antibody obtained
from a population of substantially homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical and/or bind the same epitope, except for possible
variant antibodies, e.g., containing naturally occurring mutations or arising during production
of a monoclonal antibody preparation, such variants generally being present in minor
amounts. In contrast to polyclonal antibody preparations, which typically include different
antibodies directed against different determinants (epitopes), each monoclonal antibody of a
monoclonal antibody preparation is directed against a single determinant on an antigen.
Thus, the modifier “monoclonal” indicates the character of the antibody as being obtained
from a substantially homogeneous population of antibodies, and is not to be construed as
requiring production of the antibody by any particular method. For example, monoclonal
antibodies may be made by a variety of techniques, including but not limited to the hybridoma
method, recombinant DNA methods, phage-display methods, and methods utilizing
transgenic animals containing all or part of the human immunoglobulin loci, such methods
and other exemplary methods for making monoclonal antibodies being described herein. In
some embodiments, a monoclonal antibody is a multispecific (such as bispecific) antibody.
[0117] A “naked antibody” refers to an antibody that is not conjugated to a heterologous
moiety (e.g., a cytotoxic moiety) or radiolabel. The naked antibody may be present in a
pharmaceutical formulation.

[0118] “Native antibodies” refer to naturally occurring immunoglobulin molecules with
varying structures. For example, native IgG antibodies are heterotetrameric glycoproteins of
about 150,000 daltons, composed of two identical light chains and two identical heavy chains
that are disulfide-bonded. From N- to C-terminus, each heavy chain has a variable region
(VH), also called a variable heavy domain or a heavy chain variable domain, followed by
three constant domains (CH1, CH2, and CH3). Similarly, from N- to C-terminus, each light
chain has a variable region (VL), also called a variable light domain or a light chain variable

domain, followed by a constant light (CL) domain. The light chain of an antibody may be
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assigned to one of two types, called kappa (k) and lambda (1), based on the amino acid
sequence of its constant domain.

[0119] The term “package insert” is used to refer to instructions customarily included in
commercial packages of therapeutic products, that contain information about the indications,
usage, dosage, administration, combination therapy, contraindications and/or warnings
concerning the use of such therapeutic products. The term “package insert” is also used to
refer to instructions customarily included in commercial packages of diagnostic products that
contain information about the intended use, test principle, preparation and handling of
reagents, specimen collection and preparation, calibration of the assay and the assay
procedure, performance and precision data such as sensitivity and specificity of the assay.
[0120] “Percent (%) amino acid sequence identity” with respect to a reference
polypeptide sequence is defined as the percentage of amino acid residues in a candidate
sequence that are identical with the amino acid residues in the reference polypeptide
sequence, after aligning the sequences and introducing gaps, if necessary, to achieve the
maximum percent sequence identity, and not considering any conservative substitutions as
part of the sequence identity. Alignment for purposes of determining percent amino acid
sequence identity can be achieved in various ways that are within the skill in the art, for
instance, using publicly available computer software such as BLAST, BLAST-2, ALIGN or
Megalign (DNASTAR) software. Those skilled in the art can determine appropriate
parameters for aligning sequences, including any algorithms needed to achieve maximal
alignment over the full length of the sequences being compared. For purposes herein,
however, % amino acid sequence identity values are generated using the sequence
comparison computer program ALIGN-2. The ALIGN-2 sequence comparison computer
program was authored by Genentech, Inc., and the source code has been filed with user
documentation in the U.S. Copyright Office, Washington D.C., 20559, where it is registered
under U.S. Copyright Registration No. TXUS510087. The ALIGN-2 program is publicly
available from Genentech, Inc., South San Francisco, California, or may be compiled from
the source code. The ALIGN-2 program should be compiled for use on a UNIX operating
system, including digital UNIX V4.0D. All sequence comparison parameters are set by the
ALIGN-2 program and do not vary.

[0121] In situations where ALIGN-2 is employed for amino acid sequence comparisons,
the % amino acid sequence identity of a given amino acid sequence A to, with, or against a

given amino acid sequence B (which can alternatively be phrased as a given amino acid
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sequence A that has or comprises a certain % amino acid sequence identity to, with, or against
a given amino acid sequence B) is calculated as follows:

100 times the fraction X/Y
where X is the number of amino acid residues scored as identical matches by the sequence
alignment program ALIGN-2 in that program’s alignment of A and B, and where Y is the
total number of amino acid residues in B. It will be appreciated that where the length of
amino acid sequence A is not equal to the length of amino acid sequence B, the % amino acid
sequence identity of A to B will not equal the % amino acid sequence identity of B to A.
Unless specifically stated otherwise, all % amino acid sequence identity values used herein
are obtained as described in the immediately preceding paragraph using the ALIGN-2
computer program.
[0122] The term “pharmaceutical formulation” refers to a preparation which is in such
form as to permit the biological activity of an active ingredient contained therein to be
effective, and which contains no additional components which are unacceptably toxic to a
subject to which the formulation would be administered.
[0123] A “pharmaceutically acceptable carrier” refers to an ingredient in a pharmaceutical
formulation, other than an active ingredient, which is nontoxic to a subject. A
pharmaceutically acceptable carrier includes, but is not limited to, a buffer, excipient,
stabilizer, or preservative.
[0124] The term “IL-4,” as used herein, refers to any native IL-4 from any vertebrate source,
including mammals such as primates (e.g. humans) and rodents (e.g., mice and rats), unless
otherwise indicated. The term encompasses “full-length,” unprocessed IL-4 as well as any
form of IL-4 that results from processing in the cell. The term also encompasses naturally
occurring variants of IL-4, e.g., splice variants or allelic variants. The amino acid sequences
of exemplary human IL-4 are shown in SEQ ID NOs: 27 and 28, and in Swiss-Prot Accession
No. P05112.2. The amino acid sequence of an exemplary cynomolgus monkey IL-4 is shown
in SEQ ID NO: 33.
[0125] The term “IL-13,” as used herein, refers to any native IL-13 from any vertebrate
source, including mammals such as primates (e.g. humans) and rodents (e.g., mice and rats),
unless otherwise indicated. The term encompasses “full-length,” unprocessed IL-13 as well
as any form of IL-13 that results from processing in the cell. The term also encompasses
naturally occurring variants of IL-13, e.g., splice variants or allelic variants. The amino acid

sequences of exemplary human IL-13 are shown in SEQ ID NOs: 29 and 30, and in Swiss-
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Prot Accession No. P35225.2. The amino acid sequence of an exemplary cynomolgus
monkey IL-13 is shown in SEQ ID NO: 32.
[0126] As used herein, “treatment” (and grammatical variations thereof such as “treat” or
“treating”) refers to clinical intervention in an attempt to alter the natural course of the
individual being treated, and can be performed either for prophylaxis or during the course of
clinical pathology. Desirable effects of treatment include, but are not limited to, preventing
occurrence or recurrence of disease, alleviation of symptoms, diminishment of any direct or
indirect pathological consequences of the disease, preventing metastasis, decreasing the rate
of disease progression, amelioration or palliation of the disease state, and remission or
improved prognosis. In some embodiments, antibodies are used to delay development of a
disease or to slow the progression of a disease.
[0127] The term “variable region” or “variable domain” refers to the domain of an
antibody heavy or light chain that is involved in binding the antibody to antigen. The variable
domains of the heavy chain and light chain (VH and VL, respectively) of a native antibody
generally have similar structures, with each domain comprising four conserved framework
regions (FRs) and three hypervariable regions (HVRs). (See, e.g., Kindt et al. Kuby
Immunology, 6™ ed., W.H. Freeman and Co., page 91 (2007).) A single VH or VL domain
may be sufficient to confer antigen-binding specificity. Furthermore, antibodies that bind a
particular antigen may be isolated using a VH or VL domain from an antibody that binds the
antigen to screen a library of complementary VL or VH domains, respectively. See, e.g.,
Portolano et al., J. Immunol. 150:880-887 (1993); Clarkson et al., Nature 352:624-628
(1991).
[0128] The term “vector,” as used herein, refers to a nucleic acid molecule capable of
propagating another nucleic acid to which it is linked. The term includes the vector as a self-
replicating nucleic acid structure as well as the vector incorporated into the genome of a host
cell into which it has been introduced. Certain vectors are capable of directing the expression
of nucleic acids to which they are operatively linked. Such vectors are referred to herein as
“expression vectors.”
COMPOSITIONS AND METHODS
[0129] In certain embodiments, antibodies that bind to IL-4 are provided. In certain
embodiments, bispecific antibodies that bind to IL-4 and IL-13 are provided. The antibodies
are useful, e.g., for the diagnosis or treatment of eosinophilic disorders, including respiratory

disorders (such as asthma and IPF), IL-4 mediated disorders, and IL-13 mediated disorders.
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Exemplary Anti-IL-4 Antibodies

[0130] In some embodiments, isolated antibodies that bind IL-4 are provided. In some
embodiments, an anti-IL-4 antibody comprises at least one, two, three, four, five, or six HVRS
selected from (a) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 12; (b) HVR-
H2 comprising the amino acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18; (¢) HVR-H3
comprising the amino acid sequence of SEQ ID NO: 14; (d) HVR-L1 comprising the amino
acid sequence of SEQ ID NO: 15; (¢) HVR-L2 comprising the amino acid sequence of SEQ
ID NO: 16; and (f) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 17.

[0131] In some embodiments, an antibody is provided that comprises at least one, at least
two, or all three VH HVR sequences selected from (a) HVR-H1 comprising the amino acid
sequence of SEQ ID NO: 12; (b) HVR-H2 comprising the amino acid sequence of SEQ ID
NO: 13 or SEQ ID NO: 18; and (¢c) HVR-H3 comprising the amino acid sequence of SEQ ID
NO: 14. In some embodiments, the antibody comprises HVR-H3 comprising the amino acid
sequence of SEQ ID NO: 14. In some embodiments, the antibody comprises HVR-H3
comprising the amino acid sequence of SEQ ID NO: 14 and HVR-L3 comprising the amino
acid sequence of SEQ ID NO: 17. In some embodiments, the antibody comprises HVR-H3
comprising the amino acid sequence of SEQ ID NO: 14, HVR-L3 comprising the amino acid
sequence of SEQ ID NO: 17, and HVR-H2 comprising the amino acid sequence of SEQ ID
NO: 13 or SEQ ID NO: 18. In some embodiments, the antibody comprises (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 12; (b) HVR-H2 comprising the amino
acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18; and (¢) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 14.

[0132] In some embodiments, an antibody is provided that comprises at least one, at least
two, or all three VL HVR sequences selected from (a) HVR-L1 comprising the amino acid
sequence of SEQ ID NO: 15; (b) HVR-L2 comprising the amino acid sequence of SEQ ID
NO: 16; and (c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 17. In some
embodiments, the antibody comprises (a) HVR-L1 comprising the amino acid sequence of
SEQ ID NO: 15; (b) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 16; and
(c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 17.

[0133] In some embodiments, an antibody comprises (a) a VH domain comprising at least
one, at least two, or all three VH HVR sequences selected from (i) HVR-H1 comprising the
amino acid sequence of SEQ ID NO: 12, (ii) HVR-H2 comprising the amino acid sequence of
SEQ ID NO: 13 or SEQ ID NO: 18, and (iii) HVR-H3 comprising an amino acid sequence
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selected from SEQ ID NO: 14; and (b) a VL domain comprising at least one, at least two, or
all three VL HVR sequences selected from (i) HVR-L1 comprising the amino acid sequence
of SEQ ID NO: 15, (ii) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 16, and
(c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 17.

[0134] In some embodiments, an antibody is provided that comprises (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 12; (b) HVR-H2 comprising the amino
acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18; (¢) HVR-H3 comprising the amino acid
sequence of SEQ ID NO: 14; (d) HVR-L1 comprising the amino acid sequence of SEQ ID
NO: 15; (¢) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 16; and (f) HVR-
L3 comprising an amino acid sequence selected from SEQ ID NO: 17. In some
embodiments, an antibody is provided that comprises (a) HVR-H1 comprising the amino acid
sequence of SEQ ID NO: 12; (b) HVR-H2 comprising the amino acid sequence of SEQ ID
NO: 13; (¢) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 14; (d) HVR-L1
comprising the amino acid sequence of SEQ ID NO: 15; (¢) HVR-L2 comprising the amino
acid sequence of SEQ ID NO: 16; and (f) HVR-L3 comprising an amino acid sequence
selected from SEQ ID NO: 17.

[0135] In any of the above embodiments, an anti-IL-4 antibody is humanized. In some
embodiments, an anti-IL-4 antibody comprises HVRs as in any of the above embodiments,
and further comprises an acceptor human framework, e.g. a human immunoglobulin
framework or a human consensus framework. In some embodiments, an anti-IL-4 antibody
comprises HVRs as in any of the above embodiments, and further comprises a VH
comprising FR1, FR2, FR3, and FR4 of any one of SEQ ID NOs: 3 t0 9. In some
embodiments, an anti-IL-4 antibody comprises HVRs as in any of the above embodiments,
and further comprises a VH comprising FR1, FR2, FR3, and FR4 of SEQ ID NO: 9. In some
embodiments, an anti-1L-4 antibody comprises HVRs as in any of the above embodiments,
and further comprises a VL comprising FR1, FR2, FR3, and FR4 of any one of SEQ ID NOs:
10 and 11. In some embodiments, an anti-IL-4 antibody comprises HVRs as in any of the
above embodiments, and further comprises a VL comprising FR1, FR2, FR3, and FR4 of
SEQ ID NO: 10.

[0136] In some embodiments, an anti-IL-4 antibody comprises a heavy chain variable
domain (VH) sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity to the amino acid sequence of any one of SEQ ID NOs: 1
and 3 to 9. In certain embodiments, a VH sequence having at least 90%, 91%, 92%, 93%,
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94%, 95%, 96%, 97%, 98%, or 99% identity contains substitutions (e.g., conservative
substitutions), insertions, or deletions relative to the reference sequence, but an anti-I1L-4
antibody comprising that sequence retains the ability to bind to IL-4. In certain embodiments,
a total of 1 to 10 amino acids have been substituted, inserted and/or deleted in SEQ ID NO: 9.
In certain embodiments, substitutions, insertions, or deletions occur in regions outside the
HVRs (i.e., in the FRs). Optionally, the anti-IL-4 antibody comprises the VH sequence in
SEQ ID NO: 9, including post-translational modifications of that sequence. In a particular
embodiment, the VH comprises one, two or three HVRSs selected from: (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 12, (b) HVR-H2 comprising the amino
acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18, and (¢) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 14,

[0137] In some embodiments, an anti-IL-4 antibody is provided, wherein the antibody
comprises a light chain variable domain (VL) having at least 90%, 91%, 92%, 93%, 94%,
95%., 96%, 97%, 98%, 99%, or 100% sequence identity to the amino acid sequence of any
one of SEQ ID NOs: 2, 10, and 11. In certain embodiments, a VL sequence having at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity contains substitutions
(e.g., conservative substitutions), insertions, or deletions relative to the reference sequence,
but an anti-IL-4 antibody comprising that sequence retains the ability to bind to IL-4. In
certain embodiments, a total of 1 to 10 amino acids have been substituted, inserted and/or
deleted in SEQ ID NO: 10. In certain embodiments, the substitutions, insertions, or deletions
occur in regions outside the HVRS (i.c., in the FRs). Optionally, the anti-IL-4 antibody
comprises the VL sequence in SEQ ID NO: 10, including post-translational modifications of
that sequence. In a particular embodiment, the VL comprises one, two or three HVRs
selected from (a) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 15; (b) HVR-
L2 comprising the amino acid sequence of SEQ ID NO: 16, and (c) HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 17.

[0138] In some embodiments, an anti-IL-4 antibody is provided, wherein the antibody
comprises a VH as in any of the embodiments provided above, and a VL as in any of the
embodiments provided above. In some embodiments, the antibody comprises the VH and VL
sequences in SEQ ID NO: 9 and SEQ ID NO: 10, respectively, including post-translational
modifications of those sequences.

[0139] In some embodiments, an antibody is provided that competes for binding to IL-4

with an anti-IL-4 antibody comprising a VH sequence of SEQ ID NO: 9 and a VL sequence
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of SEQ ID NO: 10. In some embodiments, an antibody is provided that binds to the same
epitope as an anti-IL-4 antibody provided herein. For example, in certain embodiments, an
antibody is provided that binds to the same epitope as an anti-IL-4 antibody comprising a VH
sequence of SEQ ID NO: 9 and a VL sequence of SEQ ID NO: 10.

[0140] In some embodiments, an anti-IL-4 antibody according to any of the above
embodiments is a monoclonal antibody, including a chimeric, humanized or human antibody.
In some embodiments, an anti-IL-4 antibody is an antibody fragment, e.g., a Fv, Fab, Fab’,
scFv, diabody, or F(ab’), fragment. In some embodiments, the antibody is a full length
antibody, e.g., an intact IgG1 or IgG4 antibody or other antibody class or isotype as defined
herein.

[0141] In some embodiments, an anti-IL-4 antibody according to any of the above
embodiments may incorporate any of the features, singly or in combination, as described in
Sections 1-7 below.

Exemplary Anti-IL-13 Antibodies

[0142] In some embodiments, isolated antibodies that bind IL-13 are provided. In some
embodiments, an anti-IL-13 antibody comprises at least one, two, three, four, five, or six
HVRs selected from (a) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 21 or
SEQ ID NO: 60; (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 22; (¢)
HVR-H3 comprising the amino acid sequence of SEQ ID NO: 23; (d) HVR-L1 comprising
the amino acid sequence of SEQ ID NO: 24; (¢) HVR-L2 comprising the amino acid
sequence of SEQ ID NO: 25; and (f) HVR-L3 comprising the amino acid sequence of SEQ
ID NO: 26.

[0143] In some embodiments, an antibody is provided that comprises at least one, at least
two, or all three VH HVR sequences selected from (a) HVR-H1 comprising the amino acid
sequence of SEQ ID NO: 21 or SEQ ID NO: 60; (b) HVR-H2 comprising the amino acid
sequence of SEQ ID NO: 22; and (¢) HVR-H3 comprising the amino acid sequence of SEQ
ID NO: 23. In some embodiments, the antibody comprises HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 23. In some embodiments, the antibody comprises HVR-H3
comprising the amino acid sequence of SEQ ID NO: 23 and HVR-L3 comprising the amino
acid sequence of SEQ ID NO: 26. In some embodiments, the antibody comprises HVR-H3
comprising the amino acid sequence of SEQ ID NO: 23, HVR-L3 comprising the amino acid
sequence of SEQ ID NO: 26, and HVR-H2 comprising the amino acid sequence of SEQ ID

NO: 22. In some embodiments, the antibody comprises (a) HVR-H1 comprising the amino
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acid sequence of SEQ ID NO: 21 or SEQ ID NO: 60; (b) HVR-H2 comprising the amino acid
sequence of SEQ ID NO: 22; and (c) HVR-H3 comprising the amino acid sequence of SEQ
ID NO: 23.

[0144] In some embodiments, an antibody is provided that comprises at least one, at least
two, or all three VL HVR sequences selected from (a) HVR-L1 comprising the amino acid
sequence of SEQ ID NO: 24; (b) HVR-L2 comprising the amino acid sequence of SEQ ID
NO: 25; and (c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 26. In some
embodiments, the antibody comprises (a) HVR-L1 comprising the amino acid sequence of
SEQ ID NO: 24; (b) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 25; and
(c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 26.

[0145] In some embodiments, an antibody comprises (a) a VH domain comprising at least
one, at least two, or all three VH HVR sequences sclected from (i) HVR-H1 comprising the
amino acid sequence of SEQ ID NO: 21 or SEQ ID NO: 60, (i1)) HVR-H2 comprising the
amino acid sequence of SEQ ID NO: 22, and (iii)) HVR-H3 comprising an amino acid
sequence selected from SEQ ID NO: 23; and (b) a VL domain comprising at least one, at least
two, or all three VL HVR sequences selected from (i) HVR-L1 comprising the amino acid
sequence of SEQ ID NO: 24, (i) HVR-L2 comprising the amino acid sequence of SEQ ID
NO: 25, and (c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 26.

[0146] In some embodiments, an antibody is provided that comprises (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 21 or SEQ ID NO: 60; (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 22; (¢c) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 23; (d) HVR-L1 comprising the amino acid sequence of SEQ
ID NO: 24; (¢) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 25; and (f)
HVR-L3 comprising an amino acid sequence selected from SEQ ID NO: 26.

[0147] In any of the above embodiments, an anti-IL-13 antibody is humanized. In some
embodiments, an anti-IL-13 antibody comprises HVRs as in any of the above embodiments,
and further comprises an acceptor human framework, e.g. a human immunoglobulin
framework or a human consensus framework. In some embodiments, an anti-IL-13antibody
comprises HVRs as in any of the above embodiments, and further comprises a VH
comprising FR1, FR2, FR3, and/or FR4 sequences of SEQ ID NO: 19. In some
embodiments, an anti-IL-13antibody comprises HVRSs as in any of the above embodiments,
and further comprises a VL comprising FR1, FR2, FR3, and/or FR4 sequences of SEQ ID
NO: 20. In some embodiments, an anti-IL-13antibody comprises HVRs as in any of the
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above embodiments, and further comprises a VH comprising FR1, FR2, FR3, and/or FR4
sequences of SEQ ID NO: 56. In some embodiments, an anti-IL-13antibody comprises HVRs
as in any of the above embodiments, and further comprises a VL comprising FR1, FR2, FR3,
and/or FR4 sequences of SEQ ID NO: 57.

[0148] In some embodiments, an anti-IL-13 antibody comprises a heavy chain variable
domain (VH) sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity to the amino acid sequence of SEQ ID NO: 19. In certain
embodiments, a VH sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, or 99% identity contains substitutions (e.g., conservative substitutions), insertions, or
deletions relative to the reference sequence, but an anti-IL-13 antibody comprising that
sequence retains the ability to bind to IL-13. In certain embodiments, a total of 1 to 10 amino
acids have been substituted, inserted and/or deleted in SEQ ID NO: 19. In certain
embodiments, substitutions, insertions, or deletions occur in regions outside the HVRs (i.e.,
in the FRs). In some embodiments, the anti-IL-13 antibody comprises the VH sequence in
SEQ ID NO: 19, including post-translational modifications of that sequence. In some
embodiments, the anti-IL-13 antibody comprises the VH sequence in SEQ ID NO: 56,
including post-translational modifications of that sequence. In some embodiments, the VH
comprises one, two or three HVRs selected from: (a) HVR-H1 comprising the amino acid
sequence of SEQ ID NO: 21 or SEQ ID NO: 60, (b) HVR-H2 comprising the amino acid
sequence of SEQ ID NO: 22, and (¢) HVR-H3 comprising the amino acid sequence of SEQ
ID NO: 23.

[0149] In some embodiments, an anti-IL-13 antibody is provided, wherein the antibody
comprises a light chain variable domain (VL) having at least 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, or 100% sequence identity to the amino acid sequence of SEQ
ID NO: 20. In certain embodiments, a VL sequence having at least 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or 99% identity contains substitutions (e.g., conservative
substitutions), insertions, or deletions relative to the reference sequence, but an anti-1L-13
antibody comprising that sequence retains the ability to bind to IL-13. In certain
embodiments, a total of 1 to 10 amino acids have been substituted, inserted and/or deleted in
SEQ ID NO: 20. In certain embodiments, the substitutions, insertions, or deletions occur in
regions outside the HVRs (i.e., in the FRs). In some embodiments, the anti-IL-13 antibody
comprises the VL sequence in SEQ ID NO: 20, including post-translational modifications of

that sequence. In some embodiments, the anti-IL-13 antibody comprises the VL sequence in
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SEQ ID NO: 57, including post-translational modifications of that sequence. In some
embodiments, the VL comprises one, two or three HVRs selected from (a) HVR-L1
comprising the amino acid sequence of SEQ ID NO: 24; (b) HVR-L2 comprising the amino
acid sequence of SEQ ID NO: 25; and (¢) HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 26.

[0150] In some embodiments, an anti-IL-13 antibody is provided, wherein the antibody
comprises a VH as in any of the embodiments provided above, and a VL as in any of the
embodiments provided above. In some embodiments, the antibody comprises the VH
sequence in SEQ ID NO: 19 or SEQ ID NO: 56 and the VL sequence in SEQ ID NO: 20 or
SEQ ID NO: 57, including post-translational modifications of those sequences.

[0151] In some embodiments, an antibody is provided that competes for binding to IL-13
with an anti-IL-13 antibody comprising a VH sequence of SEQ ID NO: 19 and a VL sequence
of SEQ ID NO: 20. In some embodiments, an antibody is provided that binds to the same
epitope as an anti-IL-13 antibody provided herein. See, e.g., Ultsch, M. et al., Structural
Basis of Signaling Blockade by Anti-IL-13 Antibody Lebrikizumab, .J. Mol. Biol. (2013),
dx.doi.org/10.1016/j.jmb.2013.01.024. In some embodiments, an antibody is provided that
binds to the same epitope as an anti-IL-13 antibody provided herein. For example, in certain
embodiments, an antibody is provided that binds to the same epitope as an anti-IL-13
antibody comprising a VH sequence of SEQ ID NO: 19 and a VL sequence of SEQ ID NO:
20. In certain embodiments, an antibody is provided that binds to an epitope within amino
acids 63 to 74 of human precursor IL-13 (SEQ ID NO: 29) or amino acids 45 to 56 of the
mature form of human IL-13 (SEQ ID NO: 30), which are YCAALESLINVS (SEQ ID NO:
43). In certain embodiments, an antibody is provided that binds to an epitope within amino
acids 68 to 75 of human precursor IL-13 (SEQ ID NO: 29) or amino acids 50-57 of the
mature form of human IL-13 (SEQ ID NO: 30), which are ESLINVSG (SEQ ID NO: 42).
[0152] Another exemplary anti-IL-13 antibody is 11H4 and humanized versions thereof,
including hul 1H4v6. Mul1H4 comprises heavy chain and light chain variable regions
comprising the amino acid sequences of SEQ ID NOs: 45 and 44, respectively. Humanized
hul 1H4v6 comprises a heavy chain variable region and a light chain variable region
comprising the amino acid sequence of SEQ ID NOs: 49 and 48, respectively. Humanized
hul 1H4v6 comprises a heavy chain and a light chain comprising the amino acid sequence of

SEQ ID NOs: 47 and 46, respectively.
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[0153] In some embodiments, an anti-IL-13 antibody comprises at least one, two, three,
four, five, or six HVRs selected from (a) HVR-H1 comprising the amino acid sequence of
SEQ ID NO: 50; (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 51; (¢)
HVR-H3 comprising the amino acid sequence of SEQ ID NO: 52; (d) HVR-L1 comprising
the amino acid sequence of SEQ ID NO: 53; (¢) HVR-L2 comprising the amino acid
sequence of SEQ ID NO: 54; and (f) HVR-L3 comprising the amino acid sequence of SEQ
ID NO: 55. |

[0154] In some embodiments, an antibody is provided that comprises at least one, at least
two, or all three VH HVR sequences selected from (a) HVR-HI1 comprising the amino acid
sequence of SEQ ID NO: 50; (b) HVR-H2 comprising the amino acid sequence of SEQ ID
NO: 51; and (c) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 52. In some
embodiments, the antibody comprises HVR-H3 comprising the amino acid sequence of SEQ
ID NO: 52. In some embodiments, the antibody comprises HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 52 and HVR-L3 comprising the amino acid sequence of SEQ
ID NO: 55. In some embodiments, the antibody comprises HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 52, HVR-L3 comprising the amino acid sequence of SEQ ID
NO: 55, and HVR-H2 comprising the amino acid sequence of SEQ ID NO: 51. In some
embodiments, the antibody comprises (a) HVR-H1 comprising the amino acid sequence of
SEQ ID NO: 50; (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 51; and
(c) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 52. _

[0155] In some embodiments, an antibody is provided that comprises at least one, at least
two, or all three VL HVR sequences selected from (a) HVR-L1 comprising the amino acid
sequence of SEQ ID NO: 53; (b) HVR-L2 comprising the amino acid sequence of SEQ ID
NO: 54; and (c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 55. In some
embodiments, the antibody comprises (a) HVR-L1 comprising the amino acid sequence of
SEQ ID NO: 53; (b) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 54; and
(c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 55.

[0156] In some embodiments, an antibody comprises (a) a VH domain comprising at least
one, at least two, or all three VH HVR sequences selected from (i) HVR-HI1 comprising the
amino acid sequence of SEQ ID NO: 50, (ii)) HVR-H2 comprising the amino acid sequence of
SEQ ID NO: 51, and (ii1) HVR-H3 comprising an amino acid sequence selected from SEQ ID
NO: 52; and (b) a VL domain comprising at least one, at least two, or all three VL HVR

sequences selected from (1) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 53,
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(11) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 54, and (c) HVR-L3
comprising the amino acid sequence of SEQ ID NO: 55.

[0157] In some embodiments, an antibody is provided that comprises (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 50; (b) HVR-H2 comprising the amino
acid sequence of SEQ ID NO: 51; (c) HVR-H3 comprising the amino acid sequence of SEQ
ID NO: 52; (d) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 53; (¢) HVR-L2
comprising the amino acid sequence of SEQ ID NO: 54; and (f) HVR-L3 comprising an
amino acid sequence selected from SEQ ID NO: 55.

[0158] In any of the above embodiments, an anti-IL-13 antibody is humanized. In some
embodiments, an anti-IL-13 antibody comprises HVRs as in any of the above embodiments,
and further comprises an acceptor human framework, ¢.g. a human immunoglobulin
framework or a human consensus framework. In some embodiments, an anti-IL-13antibody
comprises HVRs as in any of the above embodiments, and further comprises a VH
comprising FR1, FR2, FR3, and/or FR4 sequences of SEQ ID NO: 49. In some
embodiments, an anti-IL-13antibody comprises HVRs as in any of the above embodiments,
and further comprises a VL comprising FR1, FR2, FR3, and/or FR4 sequences of SEQ ID
NO: 48.

[0159] In some embodiments, an anti-IL-13 antibody comprises a heavy chain variable
domain (VH) sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity to the amino acid sequence of SEQ ID NO: 49. In certain
embodiments, a VH sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, or 99% identity contains substitutions (e.g., conservative substitutions), insertions, or
deletions relative to the reference sequence, but an anti-IL-13 antibody comprising that
sequence retains the ability to bind to IL-13. In certain embodiments, a total of 1 to 10 amino
acids have been substituted, inserted and/or deleted in SEQ ID NO: 49. In certain
embodiments, substitutions, insertions, or deletions occur in regions outside the HVRs (i.¢.,
in the FRs). Optionally, the anti-IL-13 antibody comprises the VH sequence in SEQ ID NO:
49, including post-translational modifications of that sequence. In a particular embodiment,
the VH comprises one, two or three HVRSs selected from: (a) HVR-H1 comprising the amino
acid sequence of SEQ ID NO: 50, (b) HVR-H2 comprising the amino acid sequence of SEQ
ID NO: 51, and (c) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 52.

[0160] In some embodiments, an anti-IL-13 antibody is provided, wherein the antibody

comprises a light chain variable domain (VL) having at least 90%, 91%, 92%, 93%, 94%,
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95%, 96%, 97%, 98%, 99%, or 100% sequence identity to the amino acid sequence of SEQ
ID NO: 48. In certain embodiments, a VL sequence having at least 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or 99% identity contains substitutions (e.g., conservative
substitutions), insertions, or deletions relative to the reference sequence, but an anti-IL-13
antibody comprising that sequence retains the ability to bind to IL-13. In certain
embodiments, a total of 1 to 10 amino acids have been substituted, inserted and/or deleted in
SEQ ID NO: 48. In certain embodiments, the substitutions, insertions, or deletions occur in
regions outside the HVRs (i.e., in the FRs). Optionally, the anti-IL-13 antibody comprises the
VL sequence in SEQ ID NO: 48, including post-translational modifications of that sequence.
In a particular embodiment, the VL comprises one, two or three HVRSs selected from (a)
HVR-L1 comprising the amino acid sequence of SEQ ID NO: 53; (b) HVR-L2 comprising
the amino acid sequence of SEQ ID NO: 54; and (¢) HVR-L3 comprising the amino acid
sequence of SEQ ID NO: 55.

[0161] In some embodiments, an anti-IL-13 antibody is provided, wherein the antibody
comprises a VH as in any of the embodiments provided above, and a VL as in any of the
embodiments provided above. In some embodiments, the antibody comprises the VH and VL
sequences in SEQ ID NO: 49 and SEQ ID NO: 48, respectively, including post-translational
modifications of those sequences.

[0162] In some embodiments, an antibody is provided that competes for binding to IL-13
with an anti-IL-13 antibody comprising a VH sequence of SEQ ID NO: 49 and a VL sequence
of SEQ ID NO: 48. In some embodiments, an antibody is provided that binds to the same
epitope as an anti-IL-13 antibody provided herein. See, e.g., Ultsch, M. et al., Structural
Basis of Signaling Blockade by Anti-IL-13 Antibody Lebrikizumab, J. Mol. Biol. (2013),
dx.doi.org/10.1016/j.jmb.2013.01.053. In some embodiments, an antibody is provided that
binds to the same epitope as an anti-IL-13 antibody provided herein. For example, in certain
embodiments, an antibody is provided that binds to the same epitope as an anti-IL-13
antibody comprising a VH sequence of SEQ ID NO: 49 and a VL sequence of SEQ ID NO:
48.

[0163] In some embodiments, an anti-IL-13 antibody according to any of the above
embodiments is a monoclonal antibody, including a chimeric, humanized or human antibody.
In some embodiments, an anti-IL-13 antibody is an antibody fragment, e.g., a Fv, Fab, Fab’,

scFv, diabody, or F(ab’), fragment. In some embodiments, the antibody is a full length
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antibody, e.g., an intact IgG1 or IgG4 antibody or other antibody class or isotype as defined
herein.

[0164] In some embodiments, an anti-IL-13 antibody according to any of the above
embodiments may incorporate any of the features, singly or in combination, as described in
Sections 1-7 below.

Exemplary Anti-IL-4/IL-13 Bispecific Antibodies

[0165] In some embodiments, a multispecific antibody (such as a bispecific antibody)
comprising an antigen-binding domain that specifically binds to IL-4 and IL-13 is provided.
In some embodiments, the antigen-binding domain does not specifically bind to other targets.
The multispecific antibody that binds IL-4 and IL-13 may comprise a first set of variable
regions (VH and VL; also referred to as a VH/VL unit) according to any of the embodiments
described herein for anti-IL-4 antibodies, and a second set of variable regions (VH and VL;
also referred to as a VH/VL unit) according to any of the embodiments described herein for
anti-IL-13 antibodies.

[0166] In some embodiments, the multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising a VH (heavy chain variable domain) comprising the amino acid sequence of
SEQ ID NO: 9. In some embodiments, the multispecific antibody comprises an antigen-
binding domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first
VH/VL unit comprising a VL (light chain variable domain) comprising the amino acid
sequence of SEQ ID NO: 10. In some embodiments, the multispecific antibody comprises an
antigen-binding domain that specifically binds to IL-4 and IL-13 where the antibody
comprises a first VH/VL unit comprising a VH comprising the amino acid sequence of SEQ
ID NO: 9 and a VL comprising the amino acid sequence of SEQ ID NO: 10. In some
embodiments, the multispecific antibody comprises an antigen-binding domain that
specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL unit that
competes for binding to IL-4 with an antibody comprising a VH comprising the amino acid
sequence of SEQ ID NO: 9 and a VL comprising the amino acid sequence of SEQ ID NO: 10.
[0167] In some embodiments, the multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a second
VH/VL unit comprising a VH (heavy chain variable domain) comprising the amino acid
sequence of SEQ ID NO: 19 or SEQ ID NO: 56. In some embodiments, the multispecific

antibody comprises an antigen-binding domain that specifically binds to IL-4 and IL-13 where
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the antibody comprises a second VH/VL unit comprising a VL (light chain variable domain)
comprising the amino acid sequence of SEQ ID NO: 20 or SEQ ID NO: 57. In some
embodiments, the multispecific antibody comprises an antigen-binding domain that
specifically binds to IL-4 and IL-13 where the antibody comprises a second VH/VL unit
comprising a VH comprising the amino acid sequence of SEQ ID NO: 19 or SEQ ID NO: 56
and a VL comprising the amino acid sequence of SEQ ID NO: 20 or SEQ ID NO: 57. In
some embodiments, the multispecific antibody comprises an antigen-binding domain that
specifically binds to IL-4 and IL-13 where the antibody comprises a second VH/VL unit that
competes for binding to IL-13 with an antibody comprising a VH comprising the amino acid
sequence of SEQ ID NO: 19 and a VL comprising the amino acid sequence of SEQ ID NO:
20. In some embodiments, the multispecific antibody comprises an antigen-binding domain
that specifically binds to IL-4 and IL-13 where the antibody comprises a second VH/VL unit
that binds an epitope of IL-13 consisting of amino acids 82 to 89 of SEQ ID NO: 29. In some
embodiments, the multispecific antibody comprises an antigen-binding domain that
specifically binds to IL-4 and IL-13 where the antibody comprises a second VH/VL unit that
binds an epitope of IL-13 consisting of amino acids 77 to 89 of SEQ ID NO: 29.

[0168] In some embodiments, the multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a second
VH/VL unit comprising a VH (heavy chain variable domain) comprising the amino acid
sequence of SEQ ID NO: 49. In some embodiments, the multispecific antibody comprises an
antigen-binding domain that specifically binds to IL-4 and IL-13 where the antibody
comprises a second VH/VL unit comprising a VL (light chain variable domain) comprising
the amino acid sequence of SEQ ID NO: 48. In some embodiments, the multispecific
antibody comprises an antigen-binding domain that specifically binds to IL-4 and IL-13 where
the antibody comprises a second VH/VL unit comprising a VH comprising the amino acid
sequence of SEQ ID NO: 49 and a VL comprising the amino acid sequence of SEQ ID NO:
48. In some embodiments, the multispecific antibody comprises an antigen-binding domain
that specifically binds to IL-4 and IL-13 where the antibody comprises a second VH/VL unit
that competes for binding to IL-13 with an antibody comprising a VH comprising the amino
acid sequence of SEQ ID NO: 49 and a VL comprising the amino acid sequence of SEQ ID
NO: 48.

[0169] In some embodiments, the multispecific antibody comprises an antigen-binding

domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
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unit comprising a first VH comprising the amino acid sequence of SEQ ID NO: 9 and a first
VL comprising the amino acid sequence of SEQ ID NO: 10; and comprises a second VH/VL
unit comprising a second VH comprising the amino acid sequence of SEQ ID NO: 19 or SEQ
ID NO: 56 and a second VL comprising the amino acid sequence of SEQ ID NO: 20 or SEQ
ID NO: 57.

[0170] In some embodiments, the multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising a first VH comprising the amino acid sequence of SEQ ID NO: 9 and a first
VL comprising the amino acid sequence of SEQ ID NO: 10; and comprises a second VH/VL
unit comprising a second VH comprising the amino acid sequence of SEQ ID NO: 49 and a
second VL comprising the amino acid sequence of SEQ ID NO: 48.

[0171] In some embodiments, the multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 wherein the antibody comprises a first
VH/VL unit comprising a VH having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99%, or 100% sequence identity to the amino acid sequence of SEQ ID NO: 9 and a VL
having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence
identity to the amino acid sequence of SEQ ID NO: 10. In some embodiments, the
multispecific antibody comprises an antigen-binding domain that specifically binds to 1L-4
and IL-13 where the antibody comprises a second VH/VL unit comprising a VH having at
least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to
the amino acid sequence of SEQ ID NO: 19 and a VL having at least 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to the amino acid sequence of
SEQ ID NO: 20. In some embodiments, the multispecific antibody comprises an antigen-
binding domain that specifically binds to IL-4 and IL-13 where the antibody comprises a
second VH/VL unit comprising a VH having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%., 98%, 99%, or 100% sequence identity to the amino acid sequence of SEQ ID NO: 49
and a VL having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity to the amino acid sequence of SEQ ID NO: 48. In certain embodiments, a
total of 1 to 10 amino acids have been substituted, inserted and/or deleted in the sequences
above. In certain embodiments, substitutions, insertions, or deletions occur in regions outside
the HVRs (i.e., in the FRs).

[0172] In some embodiments, the multispecific antibody comprises an antigen-binding

domain that specifically binds to IL-4 and IL-13 wherein the antibody comprises a first
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VH/VL unit comprising a first VH having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%., 98%, 99%, or 100% sequence identity to the amino acid sequence of SEQ ID NO: 9 and
a first VL having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity to the amino acid sequence of SEQ ID NO: 10; and a second VH/VL unit
comprising a second VH having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity to the amino acid sequence of SEQ ID NO: 19 and a second
VL having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity to the amino acid sequence of SEQ ID NO: 20. In certain embodiments, a
total of 1 to 10 amino acids have been substituted, inserted and/or deleted in the sequences
above. In certain embodiments, substitutions, insertions, or deletions occur in regions outside
the HVRs (i.e., in the FRs).

[0173] In some embodiments, the multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 wherein the antibody comprises a first
VH/VL unit comprising a first VH having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%., 98%, 99%, or 100% sequence identity to the amino acid sequence of SEQ ID NO: 9 and
a first VL having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence 1dentity to the amino acid sequence of SEQ ID NO: 10; and a second VH/VL unit
comprising a second VH having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% sequence identity to the amino acid sequence of SEQ ID NO: 49 and a second
VL having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%
sequence identity to the amino acid sequence of SEQ ID NO: 48. In certain embodiments, a
total of 1 to 10 amino acids have been substituted, inserted and/or deleted in the sequences
above. In certain embodiments, substitutions, insertions, or deletions occur in regions outside
the HVRs (i.e., in the FRs).

[0174] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising at least one, two, three, four, five, or six HVRs selected from (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 12; (b) HVR-H2 comprising the amino
acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18; (c) HVR-H3 comprising the amino acid
sequence of SEQ ID NO: 14; (d) HVR-L1 comprising the amino acid sequence of SEQ ID
NO: 15; (e) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 16; and (f) HVR-
L3 comprising the amino acid sequence of SEQ ID NO: 17. In some embodiments, a

multispecific antibody comprises an antigen-binding domain that specifically binds to IL-4
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and IL-13 where the antibody comprises a second VH/VL unit comprising at least one, two,
three, four, five, or six HVRs selected from (a) HVR-H1 comprising the amino acid sequence
of SEQ ID NO: 21 or SEQ ID NO: 60; (b) HVR-H2 comprising the amino acid sequence of
SEQ ID NO: 22; (¢) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 23; (d)
HVR-L1 comprising the amino acid sequence of SEQ ID NO: 24; (¢) HVR-L2 comprising
the amino acid sequence of SEQ ID NO: 25; and (f) HVR-L3 comprising the amino acid
sequence of SEQ ID NO: 26. In some embodiments, a multispecific antibody comprises an
antigen-binding domain that specifically binds to IL-4 and IL-13 where the antibody
comprises a second VH/VL unit comprising at least one, two, three, four, five, or six HVRs
selected from (a) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 50; (b) HVR-
H?2 comprising the amino acid sequence of SEQ ID NO: 51; (¢) HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 52; (d) HVR-L1 comprising the amino acid sequence of
SEQ ID NO: 53; (¢) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 54; and (f)
HVR-L3 comprising the amino acid sequence of SEQ ID NO: 55.

[0175] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising at least one, two, three, four, five, or six HVRs selected from (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 12; (b) HVR-H2 comprising the amino
acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18; (¢) HVR-H3 comprising the amino acid
sequence of SEQ ID NO: 14; (d) HVR-L1 comprising the amino acid sequence of SEQ ID
NO: 15; (¢) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 16; and (f) HVR-
L3 comprising the amino acid sequence of SEQ ID NO: 17; and a second VH/VL unit
comprising at least one, two, three, four, five, or six HVRs selected from (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 21 or SEQ ID NO: 60; (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 22; (¢) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 23; (d) HVR-LI comprising the amino acid sequence of SEQ
ID NO: 24; (¢) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 25; and (f)
HVR-L3 comprising the amino acid sequence of SEQ ID NO: 26.

[0176] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising at least one, two, three, four, five, or six HVRs selected from (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 12; (b) HVR-H2 comprising the amino
acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18; (c) HVR-H3 comprising the amino acid
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sequence of SEQ ID NO: 14; (d) HVR-L1 comprising the amino acid sequence of SEQ ID
NO: 15; (¢) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 16; and (f) HVR-
L3 comprising the amino acid sequence of SEQ ID NO: 17; and a second VH/VL unit
comprising at least one, two, three, four, five, or six HVRSs selected from (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 50; (b) HVR-H2 comprising the amino
acid sequence of SEQ ID NO: 51; (¢) HVR-H3 comprising the amino acid sequence of SEQ
ID NO: 52; (d) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 53; (¢) HVR-L2
comprising the amino acid sequence of SEQ ID NO: 54; and (f) HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 55.

[0177] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising at least one, at least two, or all three VH HVR sequences selected from (a)
HVR-HI comprising the amino acid sequence of SEQ ID NO: 12; (b) HVR-H2 comprising
the amino acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18; (¢) HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 14. In some embodiments, a multispecific antibody
comprises an antigen-binding domain that specifically binds to IL-4 and IL-13 where the
antibody comprises a second VH/VL unit comprising at least one, at least two, or all three VH
HVR sequences selected from (a) HVR-HI1 comprising the amino acid sequence of SEQ ID
NO: 21 or SEQ ID NO: 60; (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO:
22; (c) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 23. In some
embodiments, a multispecific antibody comprises an antigen-binding domain that specifically
binds to IL-4 and IL-13 where the antibody comprises a second VH/VL unit comprising at
least one, at least two, or all three VH HVR sequences selected from (a) HVR-H1 comprising
the amino acid sequence of SEQ ID NO: 50; (b) HVR-H2 comprising the amino acid
sequence of SEQ ID NO: 51; (¢) HVR-H3 comprising the amino acid sequence of SEQ ID
NO: 52.

[0178] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising at least one, at least two, or all three VH HVR sequences selected from (a)
HVR-HI1 comprising the amino acid sequence of SEQ ID NO: 12; (b) HVR-H2 comprising
the amino acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18; (¢) HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 14; and a second VH/VL unit comprising at least one, at

least two, or all three VH HVR sequences selected from (a) HVR-H1 comprising the amino
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acid sequence of SEQ ID NO: 21 or SEQ ID NO: 60; (b) HVR-H2 comprising the amino acid
sequence of SEQ ID NO: 22; (¢) HVR-H3 comprising the amino acid sequence of SEQ ID
NO: 23. In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising at least one, at least two, or all three VH HVR sequences selected from (a)
HVR-HI comprising the amino acid sequence of SEQ ID NO: 12; (b) HVR-H2 comprising
the amino acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18; (c) HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 14; and a second VH/VL unit comprising at least one, at
least two, or all three VH HVR sequences selected from (a) HVR-H1 comprising the amino
acid sequence of SEQ ID NO: 50; (b) HVR-H2 comprising the amino acid sequence of SEQ
ID NO: 51; (c) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 52.

[0179] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising at least one, at least two, or all three VL HVR sequences selected from (a)
HVR-L1 comprising the amino acid sequence of SEQ ID NO: 15; (b) HVR-L2 comprising
the amino acid sequence of SEQ ID NO: 16; and (¢) HVR-L3 comprising the amino acid
sequence of SEQ ID NO: 17. In some embodiments, a multispecific antibody comprises an
antigen-binding domain that specifically binds to IL-4 and IL-13 where the antibody
comprises a second VH/VL unit comprising at least one, at least two, or all three VL HVR
sequences selected from (a) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 24;
(b) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 25; and (¢) HVR-L3
comprising the amino acid sequence of SEQ ID NO: 26. In some embodiments, a
multispecific antibody comprises an antigen-binding domain that specifically binds to IL-4
and IL-13 where the antibody comprises a second VH/VL unit comprising at least one, at
least two, or all three VL HVR sequences selected from (a) HVR-L1 comprising the amino
acid sequence of SEQ ID NO: 53; (b) HVR-L2 comprising the amino acid sequence of SEQ
ID NO: 54; and (c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 55.

[0180] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising at least one, at least two, or all three VL HVR sequences selected from (a)
HVR-L1 comprising the amino acid sequence of SEQ ID NO: 15; (b) HVR-L2 comprising
the amino acid sequence of SEQ ID NO: 16; and (c) HVR-L3 comprising the amino acid
sequence of SEQ ID NO: 17; and a second VH/VL unit comprising at least one, at least two,
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or all three VL HVR sequences selected from (a) HVR-L1 comprising the amino acid
sequence of SEQ ID NO: 24; (b) HVR-L2 comprising the amino acid sequence of SEQ ID
NO: 25; and (c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 26. In some
embodiments, a multispecific antibody comprises an antigen-binding domain that specifically
binds to IL-4 and IL-13 where the antibody comprises a first VH/VL unit comprising at least
one, at least two, or all three VL. HVR sequences selected from (a) HVR-L1 comprising the
amino acid sequence of SEQ ID NO: 15; (b) HVR-L2 comprising the amino acid sequence of
SEQ ID NO: 16; and (¢) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 17,
and a second VH/VL unit comprising at least one, at least two, or all three VL HVR
sequences selected from (a) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 53;
(b) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 54; and (c) HVR-L3
comprising the amino acid sequence of SEQ ID NO: 55.

[0181] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising three VH HVR sequences selected from (a) HVR-H1 comprising the amino
acid sequence of SEQ ID NO: 12; (b) HVR-H2 comprising the amino acid sequence of SEQ
ID NO: 13 or SEQ ID NO: 18; (¢) HVR-H3 comprising the amino acid sequence of SEQ ID
NO: 14; and three VL HVR sequences selected from (a) HVR-L1 comprising the amino acid
sequence of SEQ ID NO: 15; (b) HVR-L2 comprising the amino acid sequence of SEQ ID
NO: 16; and (c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 17. In some
embodiments, a multispecific antibody comprises an antigen-binding domain that specifically
binds to IL-4 and IL-13 where the antibody comprises a first VH/VL unit comprising three
VH HVR sequences selected from (a) HVR-H1 comprising the amino acid sequence of SEQ
ID NO: 12; (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 13; (c) HVR-
H3 comprising the amino acid sequence of SEQ ID NO: 14; and three VL HVR sequences
selected from (a) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 15; (b) HVR-
L2 comprising the amino acid sequence of SEQ ID NO: 16; and (c) HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 17.

[0182] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a second
VH/VL unit comprising three VH HVR sequences selected from (a) HVR-HI1 comprising the
amino acid sequence of SEQ ID NO: 21 or SEQ ID NO: 60; (b) HVR-H2 comprising the
amino acid sequence of SEQ ID NO: 22; (c) HVR-H3 comprising the amino acid sequence of
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SEQ ID NO: 23; and three VL HVR séquences selected from (a) HVR-L1 comprising the
amino acid sequence of SEQ ID NO: 24; (b) HVR-L2 comprising the amino acid sequence of
SEQ ID NO: 25; and (c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 26.
[0183] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a second
VH/VL unit comprising three VH HVR sequences selected from (a) HVR-H1 comprising the
amino acid sequence of SEQ ID NO: 50; (b) HVR-H2 comprising the amino acid sequence of
SEQ ID NO: 51; (c) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 52; and
three VL HVR sequences selected from (a) HVR-L1 comprising the amino acid sequence of
SEQ ID NO: 53; (b) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 54; and
(c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 55.

[0184] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising three VH HVR sequences selected from (a) HVR-H1 comprising the amino
acid sequence of SEQ ID NO: 12; (b) HVR-H2 comprising the amino acid sequence of SEQ
ID NO: 13 or SEQ ID NO: 18; (¢) HVR-H3 comprising the amino acid sequence of SEQ ID
NO: 14; and three VL HVR sequences selected from (a) HVR-L1 comprising the amino acid
sequence of SEQ ID NO: 15; (b) HVR-L2 comprising the amino acid sequence of SEQ ID
NO: 16; and (c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 17; and a
second VH/VL unit comprising three VH HVR sequences selected from (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 21 or SEQ ID NO: 60; (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 22; (¢) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 23; and three VL. HVR sequences selected from (a) HVR-L1
comprising the amino acid sequence of SEQ ID NO: 24; (b) HVR-L2 comprising the amino
acid sequence of SEQ ID NO: 25; and (¢) HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 26.

[0185] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising three VH HVR sequences selected from (a) HVR-H1 comprising the amino
acid sequence of SEQ ID NO: 12; (b) HVR-H2 comprising the amino acid sequence of SEQ
ID NO: 13 or SEQ ID NO: 18; (c) HVR-H3 comprising the amino acid sequence of SEQ ID
NO: 14; and three VL HVR sequences selected from (a) HVR-L1 comprising the amino acid
sequence of SEQ ID NO: 15; (b) HVR-L2 comprising the amino acid sequence of SEQ ID
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NO: 16; and (¢) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 17; and a
second VH/VL unit comprising three VH HVR sequences selected from (a) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 50; (b) HVR-H2 comprising the amino
acid sequence of SEQ ID NO: 51; (¢) HVR-H3 comprising the amino acid sequence of SEQ
ID NO: 52; and three VL HVR sequences selected from (a) HVR-L1 comprising the amino
acid sequence of SEQ ID NO: 53; (b) HVR-L2 comprising the amino acid sequence of SEQ
ID NO: 54; and (c) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 55.

[0186] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising three VH HVR sequences selected from (a) HVR-H1 comprising the amino
acid sequence of SEQ ID NO: 12; (b) HVR-H2 comprising the amino acid sequence of SEQ
ID NO: 13; (c) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 14; and three
VL HVR sequences selected from (a) HVR-L1 comprising the amino acid sequence of SEQ
ID NO: 15; (b) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 16; and (¢)
HVR-L3 comprising the amino acid sequence of SEQ ID NO: 17; and a second VH/VL unit
comprising three VH HVR sequences selected from (a) HVR-H1 comprising the amino acid
sequence of SEQ ID NO: 21 or SEQ ID NO: 60; (b) HVR-H2 comprising the amino acid
sequence of SEQ ID NO: 22; (¢) HVR-H3 comprising the amino acid sequence of SEQ ID
NO: 23; and three VL HVR sequences selected from (a) HVR-L1 comprising the amino acid
sequence of SEQ ID NO: 24; (b) HVR-L2 comprising the amino acid sequence of SEQ ID
NO: 25; and (¢) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 26.

[{0187] In some embodiments, a multispecific antibody comprises an antigen-binding
domain that specifically binds to IL-4 and IL-13 where the antibody comprises a first VH/VL
unit comprising three VH HVR sequences selected from (a) HVR-H1 comprising the amino
acid sequence of SEQ ID NO: 12; (b) HVR-H2 comprising the amino acid sequence of SEQ
ID NO: 13; (c) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 14; and three
VL HVR sequences selected from (a) HVR-L1 comprising the amino acid sequence of SEQ
ID NO: 15; (b) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 16; and (c)
HVR-L3 comprising the amino acid sequence of SEQ ID NO: 17; and a second VH/VL unit
comprising three VH HVR sequences selected from (a) HVR-H1 comprising the amino acid
sequence of SEQ ID NO: 50; (b) HVR-H2 comprising the amino acid sequence of SEQ ID
NO: 51; (c) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 52; and three VL
HVR sequences selected from (a) HVR-L1 comprising the amino acid sequence of SEQ ID
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NO: 53; (b) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 54; and (c¢) HVR-
L3 comprising the amino acid sequence of SEQ ID NO: 55.

[0188] In various embodiments, a multispecific antibody comprises a first hemimer
comprising a first VH/VL unit that binds IL-4, wherein the first hemimer comprises a knob
mutation in the heavy chain constant region, and a second hemimer comprising a second
VH/VL unit that binds IL-13, wherein the second hemimer comprises a hole mutation in the
heavy chain constant region. In various embodiments, a multispecific antibody comprises a
first hemimer comprising a first VH/VL unit that binds IL-4, wherein the first hemimer
comprises a hole mutation in the heavy chain constant region, and a second hemimer
comprising a second VH/VL unit that binds IL-13, wherein the second hemimer comprises a
knob mutation in the heavy chain constant region. In some embodiments, a heavy chain
constant region comprising a hole mutation has the sequence shown in SEQ ID NO: 35
(IgG1) or SEQ ID NO: 37 (IgG4). In some embodiments, a heavy chain constant region
comprising a knob mutation has the sequence shown in SEQ ID NO: 34 (IgG1) or SEQ ID
NO: 36 (IgG4). In some embodiments, a multispecific antibody comprises a first hemimer
comprising a first heavy chain having the sequence of SEQ ID NO: 38 and a first light chain
having the sequence of SEQ ID NO: 39, and a second hemimer comprising a second heavy
chain having the sequence of SEQ ID NO: 40 or 58 and a second light chain having the
sequence of SEQ ID NO: 41 or 59. In some embodiments, a multispecific antibody
comprises a first hemimer comprising a first heay chain having the sequence of SEQ ID NO:
38 and a first light chain having the sequence of SEQ ID NO: 39, and a second hemimer
comprising a second heavy chain having the sequence of SEQ ID NO: 40 and a second light
chain having the sequence of SEQ ID NO: 41.

[0189] In some embodiments, an anti-IL-4/IL-13 multispecific antibody according to any
of the above embodiments is a monoclonal antibody, including a chimeric, humanized or
human antibody. In some embodiments, an anti-IL-4/IL-13 multispecific antibody is an
antibody fragment, e.g., a Fv, Fab, Fab’, scFv, diabody, or F(ab’), fragment. In some
embodiments, the antibody is a full length antibody, e.g., an intact IgG1 or IgG4 antibody or
other antibody class or isotype as defined herein.

[0190] In some embodiments, an anti-IL-4/IL-13 multispecific antibody according to any
of the above embodiments may incorporate any of the features, singly or in combination, as

described in Sections 1-7 below.
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1. Antibody Affinity

[0191] In certain embodiments, an antibody provided herein has a dissociation constant
(Kd) for an antigen of < 1uM, <100 nM, <10 nM, <1 nM, <0.1 nM, <0.01 nM, or <0.001
nM (e.g. 10 M or less, e.g. from 108 Mto 102 M, e.g., from 10° M to 103 M).

[0192] In some embodiments, Kd is measured by a radiolabeled antigen binding assay
(RIA). In some embodiments, an RIA is performed with the Fab version of an antibody of
interest and its antigen. For example, solution binding affinity of Fabs for antigen is

measured by equilibrating Fab with a minimal concentration of (***

I)-labeled antigen in the
presence of a titration series of unlabeled antigen, then capturing bound antigen with an anti-
Fab antibody-coated plate (see, e.g., Chen et al., J. Mol. Biol. 293:865-881(1999)). To
establish conditions for the assay, MICROTITER® multi-well plates (Thermo Scientific) are
coated overnight with 5 pig/ml of a capturing anti-Fab antibody (Cappel Labs) in 50 mM
sodium carbonate (pH 9.6), and subsequently blocked with 2% (w/v) bovine serum albumin
in PBS for two to five hours at room temperature (approximately 23°C). In a non-adsorbent
plate (Nunc #269620), 100 pM or 26 pM [1251]-antigen are mixed with serial dilutions of a
Fab of interest (e.g., consistent with assessment of the anti-VEGF antibody, Fab-12, in Presta
et al., Cancer Res. 57:4593-4599 (1997)). The Fab of interest is then incubated overnight;
however, the incubation may continue for a longer period (e.g., about 65 hours) to ensure that
equilibrium is reached. Thereafter, the mixtures are transferred to the capture plate for
incubation at room temperature (e.g., for one hour). The solution is then removed and the
plate washed eight times with 0.1% polysorbate 20 (TWEEN-20%) in PBS. When the plates
have dried, 150 pl/well of scintillant (MICROSCINT-20 ™, Packard) is added, and the plates
are counted on a TOPCOUNT ™ gamma counter (Packard) for ten minutes. Concentrations
of each Fab that give less than or equal to 20% of maximal binding are chosen for use in
competitive binding assays.

[0193] According to some embodiments, Kd is measured using a BIACORE® surface
plasmon resonance assay. For example, an assay using a BIACORE®-2000 or a BIACORE ®-
3000 (BIAcore, Inc., Piscataway, NJ) is performed at 25°C with immobilized antigen CM5
chips at ~10 response units (RU). In some embodiments, carboxymethylated dextran
biosensor chips (CM5, BIACORE, Inc.) are activated with N-ethyl-N - (3-
dimethylaminopropyl)-carbodiimide hydrochloride (EDC) and N-hydroxysuccinimide (NHS)
according to the supplier’s instructions. Antigen is diluted with 10 mM sodium acetate, pH

4.8,t0 5 pg/ml (~0.2 uM) before injection at a flow rate of 5 pl/minute to achieve
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approximately 10 response units (RU) of coupled protein. Following the injection of antigen,
1 M ethanolamine is injected to block unreacted groups. For kinetics measurements, two-fold
serial dilutions of Fab (0.78 nM to 500 nM) are injected in PBS with 0.05% polysorbate 20
(TWEEN-20™) surfactant (PBST) at 25°C at a flow rate of approximately 25 pl/min.
Association rates (kqop) and dissociation rates (ko ff) are calculated using a simple one-to-one
Langmuir binding model (BIACORE ® Evaluation Software version 3.2) by simultaneously
fitting the association and dissociation sensograms. The equilibrium dissociation constant
(Kd) is calculated as the ratio kof'kon. See, e.g., Chen et al., J. Mol. Biol. 293:865-881
(1999). If the on-rate exceeds 100 M-1 -1 by the surface plasmon resonance assay above,
then the on-rate can be determined by using a fluorescent quenching technique that measures
the increase or decrease in fluorescence emission intensity (excitation = 295 nm; emission =
340 nm, 16 nm band-pass) at 25°C of a 20 nM anti-antigen antibody (Fab form) in PBS, pH
7.2, in the presence of increasing concentrations of antigen as measured in a spectrometer,
such as a stop-flow equipped spectrophometer (Aviv Instruments) or a 8000-series SLM-
AMINCO ™ spectrophotometer (ThermoSpectronic) with a stirred cuvette.

2. Antibody Fragments

[0194] In certain embodiments, an antibody provided herein is an antibody fragment.
Antibody fragments include, but are not limited to, Fab, Fab’, Fab’-SH, F(ab’),, Fv, and scFv
fragments, and other fragments described below. For a review of certain antibody fragments,
see Hudson et al. Nat. Med. 9:129-134 (2003). For a review of scFv fragments, see, e.g.,
Pluckthiin, in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and Moore
eds., (Springer-Verlag, New York), pp. 269-315 (1994); see also WO 93/16185; and U.S.
Patent Nos. 5,571,894 and 5,587,458. For discussion of Fab and F(ab'), fragments
comprising salvage receptor binding epitope residues and having increased in vivo half-life,
see U.S. Patent No. 5,869,046.

[0195] Diabodies are antibody fragments with two antigen-binding sites that may be
bivalent or bispecific. See, for example, EP 404,097; WO 1993/01161; Hudson et al., Nat.
Med. 9:129-134 (2003); and Hollinger et al., Proc. Natl. Acad. Sci. USA 90: 6444-6448
(1993). Triabodies and tetrabodies are also described in Hudson et al., Nat. Med. 9:129-134
(2003).

[0196] Single-domain antibodies are antibody fragments comprising all or a portion of the

heavy chain variable domain or all or a portion of the light chain variable domain of an
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antibody. In certain embodiments, a single-domain antibody is a human single-domain
antibody (Domantis, Inc., Waltham, MA; see, e.g., U.S. Patent No. 6,248,516 B1).

[0197] Antibody fragments can be made by various techniques, including but not limited
to proteolytic digestion of an intact antibody as well as production by recombinant host cells
(e.g. E. coli or phage), as described herein.

3. Chimeric and Humanized Antibodies

[0198] In certain embodiments, an antibody provided herein is a chimeric antibody.
Certain chimeric antibodies are described, ¢.g., in U.S. Patent No. 4,816,567, and Morrison et
al., Proc. Natl. Acad. Sci. USA, 81:6851-6855 (1984)). In one example, a chimeric antibody
comprises a non-human variable region (e.g., a variable region derived from a mouse, rat,
hamster, rabbit, or non-human primate, such as a monkey) and a human constant region. In a
further example, a chimeric antibody is a “class switched” antibody in which the class or
subclass has been changed from that of the parent antibody. Chimeric antibodies include
antigen-binding fragments thereof.

[0199] In certain embodiments, a chimeric antibody is a humanized antibody. Typically,
a non-human antibody is humanized to reduce immunogenicity to humans, while retaining the
specificity and affinity of the parental non-human antibody. Generally, a humanized antibody
comprises one or more variable domains in which HVRs, e.g., CDRs, (or portions thereof) are
derived from a non-human antibody, and FRs (or portions thereof) are derived from human
antibody sequences. A humanized antibody optionally will also comprise at least a portion of
a human constant region. In some embodiments, some FR residues in a humanized antibody
are substituted with corresponding residues from a non-human antibody (e.g., the antibody
from which the HVR residues are derived), e.g., to restore or improve antibody specificity or
affinity.

[0200] Humanized antibodies and methods of making them are reviewed, e.g., in
Almagro and Fransson, Front. Biosci. 13:1619-1633 (2008), and are further described, e.g., in
Riechmann et al., Nature 332:323-329 (1988); Queen et al., Proc. Nat’l Acad. Sci. USA
86:10029-10033 (1989); US Patent Nos. 5, 821,337, 7,527,791, 6,982,321, and 7,087,409;
Kashmiri et al., Methods 36:25-34 (2005) (describing specificity determining region (SDR)
grafting); Padlan, Mol. Immunol. 28:489-498 (1991) (describing “resurfacing”); Dall’ Acqua
et al., Methods 36:43-60 (2005) (describing “FR shuffling”); and Osbourn et al., Methods
36:61-68 (2005) and Klimka et al., Br. J. Cancer, 83:252-260 (2000) (describing the “guided
selection” approach to FR shuffling).
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[0201] Human framework regions that may be used for humanization include but are not
limited to: framework regions selected using the “best-fit” method (see, e.g., Sims et al. J.
Immunol. 151 :2296 (1993)); framework regions derived from the consensus sequence of
human antibodies of a particular subgroup of light or heavy chain variable regions (see, e.g.,
Carter et al. Proc. Natl. Acad. Sci. USA, 89:4285 (1992); and Presta et al. J. Immunol.,
151:2623 (1993)); human mature (somatically mutated) framework regions or human
germline framework regions (see, e.g., Almagro and Fransson, Front. Biosci. 13:1619-1633
(2008)); and framework regions derived from screening FR libraries (see, e.g., Baca et al., J.
Biol. Chem. 272:10678-10684 (1997) and Rosok et al., J. Biol. Chem. 271:22611-22618
(1996)).

4. Human Antibodies

[0202] In certain embodiments, an antibody provided herein is a human antibody. Human
antibodies can be produced using various techniques known in the art. Human antibodies are
described generally in van Dijk and van de Winkel, Curr. Opin. Pharmacol. 5: 368-74 (2001)
and Lonberg, Curr. Opin. Immunol. 20:450-459 (2008).

[0203] Human antibodies may be prepared by administering an immunogen to a
transgenic animal that has been modified to produce intact human antibodies or intact
antibodies with human variable regions in response to antigenic challenge. Such animals
typically contain all or a portion of the human immunoglobulin loci, which replace the
endogenous immunoglobulin loci, or which are present extrachromosomally or integrated
randomly into the animal’s chromosomes. In such transgenic mice, the endogenous
immunoglobulin loci have generally been inactivated. For review of methods for obtaining
human antibodies from transgenic animals, see Lonberg, Nat. Biotech. 23:1117-1125 (2005).
See also, e.g., U.S. Patent Nos. 6,075,181 and 6,150,584 describing XENOMOUSE™
technology; U.S. Patent No. 5,770,429 describing HUMAB® technology; U.S. Patent No.
7,041,870 describing K-M MOUSE® technology, and U.S. Patent Application Publication
No. US 2007/0061900, describing VELOCIMOUSE® technology). Human variable regions
from 1intact antibodies generated by such animals may be further modified, e.g., by combining
with a different human constant region.

[0204] Human antibodies can also be made by hybridoma-based methods. Human
myeloma and mouse-human heteromyeloma cell lines for the production of human
monoclonal antibodies have been described. (See, e.g., Kozbor J. Immunol., 133: 3001

(1984); Brodeur et al., Monoclonal Antibody Production Techniques and Applications, pp.
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51-63 (Marcel Dekker, Inc., New York, 1987); and Boerner et al., J. Immunol., 147: 86
(1991).) Human antibodies generated via human B-cell hybridoma technology are also
described in Li et al., Proc. Natl. Acad. Sci. USA, 103:3557-3562 (2006). Additional methods
include those described, for example, in U.S. Patent No. 7,189,826 (describing production of
monoclonal human IgM antibodies from hybridoma cell lines) and Ni, Xiandai Mianyixue,
26(4):265-268 (2006) (describing human-human hybridomas). Human hybridoma technology
(Trioma technology) is also described in Vollmers and Brandlein, Histology and
Histopathology, 20(3):927-937 (2005) and Vollmers and Brandlein, Methods and Findings in
Experimental and Clinical Pharmacology, 27(3):185-91 (2005).

[0205] Human antibodies may also be generated by isolating Fv clone variable domain
sequences selected from human-derived phage display libraries. Such variable domain
sequences may then be combined with a desired human constant domain. Techniques for
selecting human antibodies from antibody libraries are described below.

5. Library-Derived Antibodies

[0206] Antibodies described herein may be isolated by screening combinatorial libraries
for antibodies with the desired activity or activities. For example, a variety of methods are
known in the art for generating phage display libraries and screening such libraries for
antibodies possessing the desired binding characteristics. Such methods are reviewed, e.g., in
Hoogenboom et al. in Methods in Molecular Biology 178:1-37 (O’Brien et al., ed., Human
Press, Totowa, NJ, 2001) and further described, e.g., in the McCafferty et al., Nature
348:552-554; Clackson et al., Nature 352: 624-628 (1991); Marks et al., J. Mol. Biol. 222:
581-597 (1992); Marks and Bradbury, in Methods in Molecular Biology 248:161-175 (Lo,
ed., Human Press, Totowa, NJ, 2003); Sidhu et al., J. Mol. Biol. 338(2): 299-310 (2004), Lee
et al., J. Mol. Biol. 340(5): 1073-1093 (2004), Fellouse, Proc. Natl. Acad. Sci. USA 101(34):
12467-12472 (2004); and Lee et al., J. Immunol. Methods 284(1-2): 119-132(2004).

[0207] = In certain phage display methods, repertoires of VH and VL genes are separately
cloned by polymerase chain reaction (PCR) and recombined randomly in phage libraries,
which can then be screened for antigen-binding phage as described in Winter et al., Ann. Rev.
Immunol., 12: 433-455 (1994). Phage typically display antibody fragments, either as single-
chain Fv (scFv) fragments or as Fab fragments. Libraries from immunized sources provide
high-affinity antibodies to the immunogen without the requirement of constructing
hybridomas. Alternatively, the naive repertoire can be cloned (e.g., from human) to provide a

single source of antibodies to a wide range of non-self and also self antigens without any
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immunization as described by Griffiths et al., EMBO J, 12: 725-734 (1993). Finally, naive
libraries can also be made synthetically by cloning unrearranged V-gene segments from stem
cells, and using PCR primers containing random sequence to encode the highly variable
CDR3 regions and to accomplish rearrangement in vitro, as described by Hoogenboom and
Winter, J. Mol. Biol., 227: 381-388 (1992). Patent publications describing human antibody
phage libraries include, for example: US Patent No. 5,750,373, and US Patent Publication
Nos. 2005/0079574, 2005/0119455, 2005/0266000, 2007/0117126, 2007/0160598,
2007/0237764, 2007/0292936, and 2009/0002360.

[0208] Antibodies or antibody fragments isolated from human antibody libraries are
considered human antibodies or human antibody fragments herein.

6. Multispecific Antibodies

[0209] In certain embodiments, an antibody provided herein is a multispecific antibody,
e.g. a bispecific antibody. Multispecific antibodies are monoclonal antibodies that have
binding specificities for at least two different sites. In certain embodiments, one of the
binding specificities is for IL-4 and the other is for any other antigen. In certain
embodiments, one of the binding specificities is for IL-4 and the other is IL-13. In certain
embodiments, bispecific antibodies may bind to two different epitopes of IL-4. Bispecific
antibodies may also be used to localize cytotoxic agents to cells. Bispecific antibodies can be
prepared as full length antibodies or antibody fragments.

[0210] Techniques for making multispecific antibodies include, but are not limited to,
recombinant co-expression of two immunoglobulin heavy chain-light chain pairs having
different specificities (see Milstein and Cuello, Nature 305: 537 (1983)), WO 93/08829, and
Traunecker et al., EMBO J. 10: 3655 (1991)), and “knob-in-hole” engineering (see, e.g., U.S.
Patent No. 5,731,168; U.S. Publication No. 2011/0287009). Multi-specific antibodies may
also be made by engineering electrostatic steering effects for making antibody Fe-
heterodimeric molecules (WO 2009/089004A1); cross-linking two or more antibodies or
fragments (see, e.g., US Patent No. 4,676,980, and Brennan et al., Science, 229: 81 (1985));
using leucine zippers to produce bispecific antibodies (see, e.g., Kostelny et al., J. Immunol.,
148(5):1547-1553 (1992)); using a furin cleavable tether between a Cp domain and a Vy
domain in a single VH/VL unit (see, e.g., International Patent App. No.
PCT/US2012/059810); using “diabody” technology for making bispecific antibody fragments
(see, e.g., Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993)); and using
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single-chain Fv (sFv) dimers (see, e.g. Gruber et al., J. Immunol., 152:5368 (1994)), and
preparing trispecific antibodies as described, e.g., in Tutt et al. J. Immunol. 147: 60 (1991).
[0211] Engineered antibodies with three or more functional antigen binding sites,
including “Octopus antibodies,” are also included herein (see, €.g. US 2006/0025576A1).
[0212] The antibody or fragment herein also includes a “Dual Acting FAb” or “DAF”
comprising an antigen binding site that binds to IL-4 as well as another, different antigen,
such as IL-13 (see, US 2008/0069820, for example).

Knobs into Holes

[0213] The use of knobs into holes as a method of producing multispecific antibodies is
described, e.g., in U.S. Pat. No. 5,731,168, W02009/089004, US2009/0182127,
US2011/0287009, Marvin and Zhu, Acta Pharmacol. Sin. (2005) 26(6):649-658, and
Kontermann (2005) Acta Pharmacol. Sin., 26:1-9. A brief nonlimiting discussion is provided
below.

[0214] A “protuberance” refers to at least one amino acid side chain which projects from
the interface of a first polypeptide and is therefore positionable in a compensatory cavity in
the adjacent interface (i.e. the interface of a second polypeptide) so as to stabilize the
heteromultimer, and thereby favor heteromultimer formation over homomultimer formation,
for example. The protuberance may exist in the original interface or may be introduced
synthetically (e.g. by altering nucleic acid encoding the interface). In some embodiments,
nucleic acid encoding the interface of the first polypeptide is altered to encode the
protuberance. To achieve this, the nucleic acid encoding at least one “original” amino acid
residue in the interface of the first polypeptide is replaced with nucleic acid encoding at least
one “import” amino acid residue which has a larger side chain volume than the original amino
acid residue. It will be appreciated that there can be more than one original and corresponding
import residue. The side chain volumes of the various amino residues are shown, for
example, in Table 1 of US2011/0287009.

[0215] In some embodiments, import residues for the formation of a protuberance are
naturally occurring amino acid residues selected from arginine (R), phenylalanine (F),
tyrosine (Y) and tryptophan (W). In some embodiments, an import residue is tryptophan or
tyrosine. In some embodiment, the original residue for the formation of the protuberance has
a small side chain volume, such as alanine, asparagine, aspartic acid, glycine, serine,

threonine or valine.
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[0216] A “cavity” refers to at least one amino acid side chain which is recessed from the
interface of a second polypeptide and therefore accommodates a corresponding protuberance
on the adjacent interface of a first polypeptide. The cavity may exist in the original interface
or may be introduced synthetically (¢.g. by altering nucleic acid encoding the interface). In
some embodiments, nucleic acid encoding the interface of the second polypeptide is altered to
encode the cavity. To achieve this, the nucleic acid encoding at least one “original” amino
acid residue in the interface of the second polypeptide is replaced with DNA encoding at least
one “import” amino acid residue which has a smaller side chain volume than the original
amino acid residue. It will be appreciated that there can be more than one original and
corresponding import residue. In some embodiments, import residues for the formation of a
cavity are naturally occurring amino acid residues selected from alanine (A), serine (S),
threonine (T) and valine (V). In some embodiments, an import residue is serine, alanine or
threonine. In some embodiments, the original residue for the formation of the cavity has a
large side chain volume, such as tyrosine, arginine, phenylalanine or tryptophan.

[0217] The protuberance is “positionable” in the cavity which means that the spatial
location of the protuberance and cavity on the interface of a first polypeptide and second
polypeptide respectively and the sizes of the protuberance and cavity are such that the
protuberance can be located in the cavity without significantly perturbing the normal
association of the first and second polypeptides at the interface. Since protuberances such as
Tyr, Phe and Trp do not typically extend perpendicularly from the axis of the interface and
have preferred conformations, the alignment of a protuberance with a corresponding cavity
may, in some instances, rely on modeling the protuberance/cavity pair based upon a three-
dimensional structure such as that obtained by X-ray crystallography or nuclear magnetic
resonance (NMR). This can be achieved using widely accepted techniques in the art.

[0218] In some embodiments, a knob mutation in an IgG1 constant region is T366W. In
some embodiments, a hole mutation in an IgG1 constant region comprises one or more
mutations selected from T366S, L368A and Y407V. In some embodiments, a hole mutation
in an IgG1 constant region comprises T366S, L368A and Y407V. SEQ ID NO: 34 shows an
exemplary IgG1 constant region with a knob mutation and SEQ ID NO: 35 shows an
exemplary IgG1 constant region with a hole mutation.

[0219] In some embodiments, a knob mutation in an IgG4 constant region is T366W. In
some embodiments, a hole mutation in an IgG4 constant region comprises one or more

mutations selected from T366S, 1.368A, and Y407V. In some embodiments, a hole mutation
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in an IgG4 constant region comprises T366S, L368A, and Y407V. SEQ ID NO: 36 shows an
exemplary IgG4 constant region with a knob mutation and SEQ ID NO: 37 shows an
exemplary IgG4 constant region with a hole mutation.

7. Antibody Variants

[0220] In certain embodiments, amino acid sequence variants of the antibodies provided
herein are contemplated. For example, it may be desirable to improve the binding affinity
and/or other biological properties of the antibody. Amino acid sequence variants of an
antibody may be prepared by introducing appropriate modifications into the nucleotide
sequence encoding the antibody, or by peptide synthesis. Such modifications include, for
example, deletions from, and/or insertions into and/or substitutions of residues within the
amino acid sequences of the antibody. Any combination of deletion, insertion, and
substitution can be made to arrive at the final construct, provided that the final construct
possesses the desired characteristics, e.g., antigen-binding,.

Substitution, Insertion, and Deletion Variants

[0221] In certain embodiments, antibody variants having one or more amino acid
substitutions are provided. Sites of interest for substitutional mutagenesis include the HVRs
and FRs. Conservative substitutions are shown in Table 1 under the heading of “conservative
substitutions.” More substantial changes are provided in Table 1 under the heading of
“exemplary substitutions,” and as further described below in reference to amino acid side
chain classes. Amino acid substitutions may be introduced into an antibody of interest and
the products screened for a desired activity, e.g., retained/improved antigen binding,

decreased immunogenicity, or improved ADCC or CDC.

TABLE 1
Original Exemplary Conservative
Residue Substitutions Substitutions
Ala (A) Val; Leu; Ile Val
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp, Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys (C) Ser; Ala Ser
Gln (Q) Asn; Glu Asn
Glu (E) Asp; Gln Asp
Gly (G) Ala Ala
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(1) hydrophobic: Norleucine, Met, Ala, Val, Leu, Il¢;
(2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;
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Original Exemplary Conservative
Residue Substitutions Substitutions
His (H) Asn; Gln; Lys; Arg Arg
Tle (T) Leu; Val; Met; Ala; Phe; Norleucine | Leu
Leu (L) Norleucine; Ile; Val; Met; Ala; Phe Ile
Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; Ile Leu
Phe (F) Trp; Leu; Val; Ile; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) Ile; Leu; Met; Phe; Ala; Norleucine Leu
[0222] Amino acids may be grouped according to common side-chain properties:

(3) acidic: Asp, Glu;

(4) basic: His, Lys, Arg;

(5) residues that influence chain orientation: Gly, Pro;

(6) aromatic: Trp, Tyr, Phe.
[0223] Non-conservative substitutions will entail exchanging a member of one of these
classes for another class.
[0224] One type of substitutional variant involves substituting one or more hypervariable
region residues of a parent antibody (e.g. a humanized or human antibody). Generally, the
resulting variant(s) selected for further study will have modifications (e.g., improvements) in
certain biological properties (e.g., increased affinity, reduced immunogenicity) relative to the
parent antibody and/or will have substantially retained certain biological properties of the parent
antibody. An exemplary substitutional variant is an affinity matured antibody, which may be
conveniently generated, e.g., using phage display-based affinity maturation techniques such as
those described herein. Briefly, one or more HVR residues are mutated and the variant

antibodies displayed on phage and screened for a particular biological activity (e.g. binding

affinity).
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[0225] Alterations (e.g., substitutions) may be made in HVRs, e.g., to improve antibody
affinity. Such alterations may be made in HVR “hotspots,” i.¢., residues encoded by codons that
undergo mutation at high frequency during the somatic maturation process (see, e.g.,
Chowdhury, Methods Mol. Biol. 207:179-196 (2008)), and/or SDRs (a-CDRs), with the
resulting variant VH or VL being tested for binding affinity. Affinity maturation by constructing
and reselecting from secondary libraries has been described, e.g., in Hoogenboom et al. in
Methods in Molecular Biology 178:1-377 (O’Brien et al., ed., Human Press, Totowa, NJ, (2001).)
In some embodiments of affinity maturation, diversity is introduced into the variable genes
chosen for maturation by any of a variety of methods (e.g., error-prone PCR, chain shuffling, or
oligonucleotide-directed mutagenesis). A secondary library is then created. The library is then
screened to identify any antibody variants with the desired affinity. Another method to
introduce diversity involves HVR-directed approaches, in which several HVR residues (e.g., 4-6
residues at a time) are randomized. HVR residues involved in antigen binding may be
specifically identified, e.g., using alanine scanning mutagenesis or modeling. CDR-H3 and
CDR-L3 in particular are often targeted.

[0226] In certain embodiments, substitutions, insertions, or deletions may occur within one
or more HVRs so long as such alterations do not substantially reduce the ability of the antibody
to bind antigen. For example, conservative alterations (e.g., conservative substitutions as
provided herein) that do not substantially reduce binding affinity may be made in HVRs. Such
alterations may be outside of HVR “hotspots” or SDRs. In certain embodiments of the variant
VH and VL sequences provided above, each HVR either is unaltered, or contains no more than
one, two or three amino acid substitutions.

[0227] A useful method for identification of residues or regions of an antibody that may be
targeted for mutagenesis is called “alanine scanning mutagenesis” as described by Cunningham
and Wells (1989) Science, 244:1081-1085. In this method, a residue or group of target residues
(e.g., charged residues such as arg, asp, his, lys, and glu) are identified and replaced by a neutral
or negatively charged amino acid (e.g., alanine or polyalanine) to determine whether the
interaction of the antibody with antigen is affected. Further substitutions may be introduced at
the amino acid locations demonstrating functional sensitivity to the initial substitutions.
Alternatively, or additionally, a crystal structure of an antigen-antibody complex to identify
contact points between the antibody and antigen. Such contact residues and neighboring
residues may be targeted or eliminated as candidates for substitution. Variants may be screened

to determine whether they contain the desired properties.
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[0228] Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue to polypeptides containing a hundred or more residues, as
well as intrasequence insertions of single or multiple amino acid residues. Examples of terminal
insertions include an antibody with an N-terminal methionyl residue. Other insertional variants
of the antibody molecule include the fusion to the N- or C-terminus of the antibody to an
enzyme (e.g. for ADEPT) or a polypeptide which increases the serum half-life of the antibody.

Glvcosylation variants

[0229] In certain embodiments, an antibody provided herein is altered to increase or
decrease the extent to which the antibody is glycosylated. Addition or deletion of
glycosylation sites to an antibody may be conveniently accomplished by altering the amino acid
sequence such that one or more glycosylation sites is created or removed.

[0230] Where the antibody comprises an Fc region, the carbohydrate attached thereto may
be altered. Native antibodies produced by mammalian cells typically comprise a branched,
biantennary oligosaccharide that is generally attached by an N-linkage to Asn297 of the CH2
domain of the Fc region. See, e.g., Wright et al. TIBTECH 15:26-32 (1997). The
oligosaccharide may include various carbohydrates, e.g., mannose, N-acetyl glucosamine
(GlcNALC), galactose, and sialic acid, as well as a fucose attached to a GIcNAc in the “stem” of
the biantennary oligosaccharide structure. In some embodiments, modifications of the
oligosaccharide in an antibody provided herein may be made in order to create antibody variants
with certain improved properties.

[0231] In some embodiments, antibody variants are provided having a carbohydrate
structure that lacks fucose attached (directly or indirectly) to an Fc region. For example, the
amount of fucose in such antibody may be from 1% to 80%, from 1% to 65%, from 5% to 65%
or from 20% to 40%. The amount of fucose is determined by calculating the average amount
of fucose within the sugar chain at Asn297, relative to the sum of all glycostructures attached to
Asn 297 (e. g. complex, hybrid and high mannose structures) as measured by MALDI-TOF
mass spectrometry, as described in WO 2008/077546, for example. Asn297 refers to the
asparagine residue located at about position 297 in the Fc region (Eu numbering of Fc region
residues); however, Asn297 may also be located about + 3 amino acids upstream or downstream
of position 297, i.e., between positions 294 and 300, due to minor sequence variations in
antibodies. Such fucosylation variants may have improved ADCC function. See, e.g., US Patent
Publication Nos. US 2003/0157108 (Presta, L.); US 2004/0093621 (Kyowa Hakko Kogyo Co.,
Ltd). Examples of publications related to “defucosylated” or “fucose-deficient” antibody

63



WO 2014/165771 PCT/US2014/032998

variants include: US 2003/0157108; WO 2000/61739; WO 2001/29246; US 2003/0115614; US
2002/0164328; US 2004/0093621; US 2004/0132140; US 2004/0110704; US 2004/0110282;
US 2004/0109865; WO 2003/085119; WO 2003/084570; WO 2005/035586; WO
2005/035778; W0O2005/053742; W02002/031140; Okazaki et al. J. Mol. Biol. 336:1239-1249
(2004); Yamane-Ohnuki et al. Biotech. Bioeng. 87: 614 (2004). Examples of cell lines capable
of producing defucosylated antibodies include Lec13 CHO cells deficient in protein
fucosylation (Ripka et al. Arch. Biochem. Biophys. 249:533-545 (1986); US Pat Appl No US
2003/0157108 Al, Presta, L; and WO 2004/056312 A1, Adams et al., especially at Example
11), and knockout cell lines, such as alpha-1,6-fucosyltransferase gene, FUTS, knockout CHO
cells (see, e.g., Yamane-Ohnuki et al. Biotech. Bioeng. 87: 614 (2004); Kanda, Y. et al.,
Biotechnol. Bioeng., 94(4):680-688 (2006); and W02003/085107).

[0232] Antibodies variants are further provided with bisected oligosaccharides, ¢.g., in
which a biantennary oligosaccharide attached to the Fc region of the antibody is bisected by
GlcNAc. Such antibody variants may have reduced fucosylation and/or improved ADCC
function. Examples of such antibody variants are described, e.g., in WO 2003/011878 (Jean-
Mairet et al.); US Patent No. 6,602,684 (Umana et al.); and US 2005/0123546 (Umana et al.).
Antibody variants with at least one galactose residue in the oligosaccharide attached to the Fc
region are also provided. Such antibody variants may have improved CDC function. Such
antibody variants are described, e.g., in WO 1997/30087 (Patel et al.); WO 1998/58964 (Raju,
S.); and WO 1999/22764 (Raju, S.).

Fc region variants

[0233] In certain embodiments, one or more amino acid modifications may be introduced
into the Fc region of an antibody provided herein, thereby generating an Fc region variant. The
Fc region variant may comprise a human Fc region sequence (e.g., a human IgG1, IgG2, IgG3
or IgG4 Fc region) comprising an amino acid modification (e.g. a substitution) at one or more
amino acid positions.

[0234] In some embodiments, and antibody constant region, such as a heavy chain constant
region, comprises a knob mutation and/or a hole mutation to facilitate formation of a
multispecific antibody. Nonlimiting exemplary knob mutations and hole mutations, and knob-
into-hole technology generally, are described, for example, in U.S. Pat. No. 5,731,168,
W02009/089004, US2009/0182127, US2011/0287009, Marvin and Zhu, Acta Pharmacol.
Sin. (2005) 26(6):649-658, and Kontermann (2005) Acta Pharmacol. Sin., 26:1-9. Certain

nonlimiting exemplary knob mutations and hole mutations are discussed herein.
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[0235] In certain embodiments, an antibody variant that possesses some but not all effector
functions is provided, which make it a desirable candidate for applications in which the half-life
of the antibody in vivo is important yet certain effector functions (such as complement and
ADCC) are unnecessary or deleterious. /n vitro and/or in vivo cytotoxicity assays can be
conducted to confirm the reduction/depletion of CDC and/or ADCC activities. For example, Fc
receptor (FcR) binding assays can be conducted to ensure that the antibody lacks FcyR binding
(hence likely lacking ADCC activity), but retains FcRn binding ability. The primary cells for
mediating ADCC, NK cells, express FcyRIII only, whereas monocytes express FcyRI, FcyRII
and FcyRIII. FcR expression on hematopoietic cells is summarized in Table 3 on page 464 of
Ravetch and Kinet, 4nnu. Rev. Immunol. 9:457-492 (1991). Non-limiting examples of in vitro
assays to assess ADCC activity of a molecule of interest is described in U.S. Patent No.
5,500,362 (see, e.g. Hellstrom, 1. et al. Proc. Nat’l Acad. Sci. USA 83:7059-7063 (1986)) and
Hellstrom, I et al., Proc. Nat’l Acad. Sci. USA 82:1499-1502 (1985); 5,821,337 (see
Bruggemann, M. et al., J. Exp. Med. 166:1351-1361 (1987)). Alternatively, non-radioactive
assays methods may be employed (see, for example, ACTI™ non-radioactive cytotoxicity assay
for flow cytometry (CellTechnology, Inc. Mountain View, CA; and CytoTox 96® non-
radioactive cytotoxicity assay (Promega, Madison, WI). Useful effector cells for such assays
include peripheral blood mononuclear cells (PBMC) and Natural Killer (NK) cells.
Alternatively, or additionally, ADCC activity of the molecule of interest may be assessed in
vivo, e.g., in an animal model such as that disclosed in Clynes et al. Proc. Nat’l Acad. Sci. USA
95:652-656 (1998). Clq binding assays may also be carried out to confirm that the antibody is
unable to bind C1q and hence lacks CDC activity. See, e.g., Cl1q and C3c binding ELISA in
WO 2006/029879 and WO 2005/100402. To assess complement activation, a CDC assay may
be performed (see, e.g., Gazzano-Santoro et al., J. Immunol. Methods 202:163 (1996); Cragg,
M.S. etal., Blood 101:1045-1052 (2003); and Cragg, M.S. and M.J. Glennie, Blood 103:2738-
2743 (2004)). FcRn binding and in vivo clearance/half-life determinations can also be
performed using methods known in the art (see, e.g., Petkova, S.B. et al., Int’l. Immunol.
18(12):1759-1769 (2006)).

[0236] Antibodies with reduced effector function include those with substitution of one or
more of Fc region residues 238, 265, 269, 270, 297, 327 and 329 (U.S. Patent No. 6,737,056).
Such Fc mutants include Fc mutants with substitutions at two or more of amino acid positions
265, 269, 270, 297 and 327, including the so-called “DANA” Fc mutant with substitution of
residues 265 and 297 to alanine (US Patent No. 7,332,581).
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[0237] Certain antibody variants with improved or diminished binding to FcRs are
described. (See, e.g., U.S. Patent No. 6,737,056; WO 2004/056312, and Shields et al., J. Biol.
Chem. 9(2): 6591-6604 (2001).)

[0238] In certain embodiments, an antibody variant comprises an Fc region with one or
more amino acid substitutions which improve ADCC, e.g., substitutions at positions 298, 333,
and/or 334 of the Fc region (EU numbering of residues).

[0239] In some embodiments, alterations are made in the Fc region that result in altered
(i.e., either improved or diminished) C1q binding and/or Complement Dependent Cytotoxicity
(CDC), e.g., as described in US Patent No. 6,194,551, WO 99/51642, and Idusogie et al. J.
Immunol. 164: 4178-4184 (2000).

[0240] Antibodies with increased half-lives and improved binding to the neonatal Fc
receptor (FcRn), which is responsible for the transfer of maternal IgGs to the fetus (Guyer et al.,
J. Immunol. 117:587 (1976) and Kim et al., J. Immunol. 24:249 (1994)), are described in
US2005/0014934A1 (Hinton et al.). Those antibodies comprise an Fc¢ region with one or more
substitutions therein which improve binding of the Fc region to FcRn. Such Fc variants include
those with substitutions at one or more of Fc region residues: 238, 256, 265, 272, 286, 303, 305,
307,311, 312, 317, 340, 356, 360, 362, 376, 378, 380, 382, 413, 424 or 434, e.g., substitution of
Fc region residue 434 (US Patent No. 7,371,826).

[0241] See also Duncan & Winter, Nature 322:738-40 (1988); U.S. Patent No. 5,648,260;
U.S. Patent No. 5,624,821; and WO 94/29351 concerning other examples of Fc region variants.
[0242] In some embodiments, an antibody constant region comprises more than one of the
mutations discussed herein (for example, a knob and/or hole mutation and/or a mutation that
increases stability and/or a mutation that decreases ADCC, etc.).

Cysteine engineered antibody variants

[0243] In certain embodiments, it may be desirable to create cysteine engineered antibodies,
e.g., “thioMAbs,” in which one or more residues of an antibody are substituted with cysteine
residues. In particular embodiments, the substituted residues occur at accessible sites of the
antibody. By substituting those residues with cysteine, reactive thiol groups are thereby
positioned at accessible sites of the antibody and may be used to conjugate the antibody to other
moieties, such as drug moieties or linker-drug moieties, to create an immunoconjugate, as
described further herein. In certain embodiments, any one or more of the following residues
may be substituted with cysteine: V205 (Kabat numbering) of the light chain; A118 (EU
numbering) of the heavy chain; and S400 (EU numbering) of the heavy chain Fc region.
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Cysteine engineered antibodies may be generated as described, e.g., in U.S. Patent No.
7,521,541.

Antibody Derivatives

[0244] In certain embodiments, an antibody provided herein may be further modified to
contain additional nonproteinaceous moieties that are known in the art and readily available.
The moieties suitable for derivatization of the antibody include but are not limited to water
soluble polymers. Non-limiting examples of water soluble polymers include, but are not limited
to, polyethylene glycol (PEG), copolymers of ethylene glycol/propylene glycol,
carboxymethylcellulose, dextran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1, 3-dioxolane,
poly-1,3,6-trioxane, ethylene/maleic anhydride copolymer, polyaminoacids (either
homopolymers or random copolymers), and dextran or poly(n-vinyl pyrrolidone)polyethylene
glycol, propropylene glycol homopolymers, prolypropylene oxide/ethylene oxide co-polymers,
polyoxyethylated polyols (e.g., glycerol), polyvinyl alcohol, and mixtures thereof. Polyethylene
glycol propionaldehyde may have advantages in manufacturing due to its stability in water. The
polymer may be of any molecular weight, and may be branched or unbranched. The number of
polymers attached to the antibody may vary, and if more than one polymer is attached, they can
be the same or different molecules. In general, the number and/or type of polymers used for
derivatization can be determined based on considerations including, but not limited to, the
particular properties or functions of the antibody to be improved, whether the antibody
derivative will be used in a therapy under defined conditions, etc.

[0245] In some embodiments, conjugates of an antibody and nonproteinaceous moiety that
may be selectively heated by exposure to radiation are provided. In some embodiments, the
nonproteinaceous moiety is a carbon nanotube (Kam et al., Proc. Natl. Acad. Sci. USA 102:
11600-11605 (2005)). The radiation may be of any wavelength, and includes, but is not limited
to, wavelengths that do not harm ordinary cells, but which heat the nonproteinaceous moiety to
a temperature at which cells proximal to the antibody-nonproteinaceous moiety are killed.

Recombinant Methods and Compositions

[0246] Antibodies may be produced using recombinant methods and compositions, ¢.g.,
as described in U.S. Patent No. 4,816,567. In some embodiments, isolated nucleic acid
encoding an anti-IL-4 antibody described herein is provided. In some embodiments, isolated
nucleic acid encoding an anti-IL-13 antibody described herein is provided. In some
embodiments, isolated nucleic acid encoding an anti-IL-4/IL-13 bispecific/ antibody

described herein is provided. Such nucleic acids may encode an amino acid sequence
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comprising the VL and/or an amino acid sequence comprising the VH of the antibody (e.g.,
the light and/or heavy chains of the antibody). In some embodiments, one or more vectors
(e.g., expression vectors) comprising such nucleic acid are provided. In some embodiments, a
host cell comprising such nucleic acid is provided. In one such embodiment, a host cell
comprises (€.g., has been transformed with): (1) a vector comprising a nucleic acid that
encodes an amino acid sequence comprising the VL of the antibody and an amino acid
sequence comprising the VH of the antibody, or (2) a first vector comprising a nucleic acid
that encodes an amino acid sequence comprising the VL of the antibody and a second vector
comprising a nucleic acid that encodes an amino acid sequence comprising the VH of the
antibody.

[0247] In some embodiments, the host cell is eukaryotic, e.g. a Chinese Hamster Ovary
(CHO) cell or lymphoid cell (e.g., YO, NSO, Sp20 cell). In some embodiments, a method of
making an antibody is provided, wherein the method comprises culturing a host cell
comprising nucleic acid encoding the antibody, as provided above, under conditions suitable
for expression of the antibody, and optionally recovering the antibody from the host cell (or
host cell culture medium).

[0248] In some embodiments, a method of making a multispecific antibody is provided,
wherein the method comprises culturing in a host cell comprising nucleic acid encoding the
multispecific antibody under conditions suitable for expression of the antibody, and
optionally recovering the multispecific antibody from the host cell (or host cell culture
medium). In some embodiments, a method of making a multispecific antibody is provided,
wherein the method comprises culturing a first host cell comprising nucleic acid encoding a
first VH/VL unit of the multispecific antibody (including constant region, if any, sometimes
referred to as a “hemimer” or “half-antibody”’) under conditions suitable for expression of the
first VH/VL unit, and optionally recovering the first VH/VL unit from the host cell (or host
cell culture medium), and culturing a second host cell comprising nucleic acid encoding a
second VH/VL unit of the multispecific antibody (including constant region, if any) under
conditions suitable for expression of the second VH/VL unit, and optionally recovering the
second VH/VL unit from the host cell (or host cell culture medium). In some embodiments,
the method further comprises assembling the multispecific antibody from an isolated first
VH/VL unit and an isolated second VH/VL unit. Such assembly may comprise, in some
embodiments, a redox step to form intramolecular disulfides between the two VH/VL units

(or hemimers). Nonlimiting exemplary methods of producing multispecific antibodies are
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described, e.g., in US 2011/0287009, US 2007/0196363, US2007/0178552, U.S. Patent No.
5,731,168, WO 96/027011, WO 98/050431, and Zhu et al., 1997, Protein Science 6:781-788.
A nonlimiting exemplary method is also described in the examples below.

[0249] For recombinant production of an anti-IL-4 antibody or anti-IL-4/IL-13 bispecific
antibody, nucleic acid encoding an antibody, e.g., as described above, is isolated and inserted
into one or more vectors for further cloning and/or expression in a host cell. Such nucleic
acid may be reédily isolated and sequenced using conventional procedures (e.g., by using
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy
and light chains of the antibody).

[0250] Suitable host cells for cloning or expression of antibody-encoding vectors include
prokaryotic or eukaryotic cells described herein. For example, antibodies may be produced in
bacteria, in particular when glycosylation and Fc effector function are not needed. For
expression of antibody fragments and polypeptides in bacteria, see, e.g., U.S. Patent Nos.
5,648,237, 5,789,199, and 5,840,523. (See also Charlton, Methods in Molecular Biology,
Vol. 248 (B.K.C. Lo, ed., Humana Press, Totowa, NJ, 2003), pp. 245-254, describing
expression of antibody fragments in E. coli.) After expression, the antibody may be isolated
from the bacterial cell paste in a soluble fraction and can be further purified.

[0251] In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast
are suitable cloning or expression hosts for antibody-encoding vectors, including fungi and
yeast strains whose glycosylation pathways have been “humanized,” resulting in the
production of an antibody with a partially or fully human glycosylation pattern. See
Gerngross, Nat. Biotech. 22:1409-1414 (2004), and Li et al., Nat. Biotech. 24:210-215
(2006).

[0252] Suitable host cells for the expression of glycosylated antibody are also derived
from multicellular organisms (invertebrates and vertebrates). Examples of invertebrate cells
include plant and insect cells. Numerous baculoviral strains have been identified which may
be used in conjunction with insect cells, particularly for transfection of Spodoptera frugiperda
cells.

[0253] Plant cell cultures can also be utilized as hosts. See, e.g., US Patent Nos.
5,959,177; 6,040,498; 6,420,548; 7,125,978; and 6,417,429 (describing PLANTIBODIES™
technology for producing antibodies in transgenic plants).

[0254] Vertebrate cells may also be used as hosts. For example, mammalian cell lines that

are adapted to grow in suspension may be useful. Other examples of useful mammalian host
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cell lines are monkey kidney CV1 line transformed by SV40 (COS-7); human embryonic
kidney line (293 or 293 cells as described, e.g., in Graham et al., J. Ger Virol. 36:59 (1977));
baby hamster kidney cells (BHK); mouse sertoli cells (TM4 cells as described, e.g., in
Mather, Biol. Reprod. 23:243-251 (1980)); monkey kidney cells (CV1); African green
monkey kidney cells (VERO-76); human cervical carcinoma cells (HELA); canine kidney
cells (MDCK; buftalo rat liver cells (BRL 3A); human lung cells (W138); human liver cells
(Hep G2); mouse mammary tumor (MMT 060562); TRI cells, as described, e.g., in Mather et
al,, Annals N.Y. Acad. Sci. 383:44-68 (1982); MRC 5 cells; and FS4 cells. Other useful
mammalian host cell lines include Chinese hamster ovary (CHO) cells, including DHFR”
CHO cells (Urlaub et al.,, Proc. Natl. Acad. Sci. USA 77:4216 (1980)); and myeloma cell lines
such as YO, NSO and Sp2/0. For a review of certain mammalian host cell lines suitable for
antibody production, see, e.g., Yazaki and Wu, Methods in Molecular Biology, Vol. 248
(B.K.C. Lo, ed., Humana Press, Totowa, NJ), pp. 255-268 (2003).

Exemplary Assays

Binding assays and other assays

[0255] In some embodiments, an antibody provided herein is tested for its antigen binding
activity, e.g., by known methods such as ELISA, Western blot, etc.

[0256] In some embodiments, competition assays may be used to identify an antibody that
competes with an IL-4 antibody described herein for binding to IL-4. In some embodiments,
competition assays may be used to identify an antibody that competes with an IL-4/1L-13
bispecific antibody described herein for binding to IL-4 and/or IL-13. In certain
embodiments, such a competing antibody binds to the same epitope (e.g., a linear or a
conformational epitope) that is bound by an antibody that comprises a VH amino acid
sequence comprising SEQ ID NO: 9 and a VL amino acid sequence comprising SEQ ID NO:
10 for binding IL-4. In certain embodiments, such a competing antibody binds to the same
epitope (e.g., a linear or a conformational epitope) that is bound by an antibody that
comprises a VH amino acid sequence comprising SEQ ID NO: 19 and a VL amino acid
sequence comprising SEQ ID NO: 20 for binding IL-13. In certain embodiments, such a
competing antibody binds to the same epitope (e.g., a linear or a conformational epitope) that
1s bound by an antibody that comprises a VH amino acid sequence comprising SEQ ID NO:
49 and a VL amino acid sequence comprising SEQ ID NO: 48 for binding IL-13. Detailed

exemplary methods for mapping an epitope to which an antibody binds are provided in
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Morris (1996) “Epitope Mapping Protocols,” in Methods in Molecular Biology vol. 66
(Humana Press, Totowa, NJ).

[0257] In an exemplary competition assay, immobilized IL-4 is incubated in a solution
comprising a first labeled antibody that binds to IL-4 (e.g., an antibody that comprises a VH
amino acid sequence comprising SEQ ID NO: 9 and a VL amino acid sequence comprising
SEQ ID NO: 10) and a second unlabeled antibody that is being tested for its ability to
compete with the first antibody for binding to IL-4. The second antibody may be present in a
hybridoma supernatant. As a control, immobilized IL-4 is incubated in a solution comprising
the first labeled antibody but not the second unlabeled antibody. After incubation under
conditions permissive for binding of the first antibody to IL-4, excess unbound antibody is
removed, and the amount of label associated with immobilized IL-4 is measured. If the
amount of label associated with immobilized IL-4 is substantially reduced in the test sample
relative to the control sample, then that indicates that the second antibody is competing with
the first antibody for binding to IL-4. See Harlow and Lane (1988) Antibodies: A Laboratory
Manual ch.14 (Cold Spring Harbor Laboratory, Cold Spring Harbor, NY).

[0258] In a further exemplary competition assay, immobilized IL-13 is incubated in a
solution comprising a first labeled antibody that binds to IL-13 (e.g., an antibody that
comprises a VH amino acid sequence comprising SEQ ID NO: 19 and a VL amino acid
sequence comprising SEQ ID NO: 20, or an antibody that comprises a VH amino acid
sequence comprising SEQ ID NO: 49 and a VL amino acid sequence comprising SEQ ID
NO: 48) and a second unlabeled antibody that is being tested for its ability to compete with
the first antibody for binding to IL-13. The second antibody may be present in a hybridoma
supernatant. As a control, immobilized IL-13 is incubated in a solution comprising the first
labeled antibody but not the second unlabeled antibody. After incubation under conditions
permissive for binding of the first antibody to IL-13, excess unbound antibody is removed,
and the amount of label associated with immobilized IL.-13 is measured. If the amount of
label associated with immobilized IL-13 is substantially reduced in the test sample relative to
the control sample, then that indicates that the second antibody is competing with the first
antibody for binding to IL-13.

Activity assays

[0259] In some embodiments, assays are provided for identifying anti-IL-4 antibodies and
anti-IL-4/IL-13 bispecific antibodies having biological activity. Biological activity may include,
e.g., inhibition of IL-4 binding to an IL-4 receptor, inhibition of IL-4-induced STAT6
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phosphorylation, inhibition of IL-4 induced cell proliferation, inhibition of IL-4-induced class
switching of B cells to IgE, activity in asthma, and activity in IPF. In some embodiments,
biological activities include, ¢.g., inhibition of IL-13 binding to an IL-13 receptor (for example,
a heterodimeric receptor comprising IL-4Ra and IL-13Ral), inhibition of IL-13-induced
STAT®6 phosphorylation, inhibition of IL-13-induced cell proliferation, inhibition of IL-13-
induced class switching of B cells to IgE, inhibition of IL-13-induced mucus production,
activity in asthma, and activity in IPF. Antibodies having such biological activity in vivo and/or
in vitro are also provided. Nonlimiting exemplary assays for testing for such biological
activities are described herein and/or are known in the art.

Immunoconjugates

[0260] In some embodiments, immunoconjugates comprising an anti-IL-4 antibody or an
anti-IL-4/IL-13 bispecific antibody conjugated to one or more cytotoxic agents is provided.
Nonlimiting exemplary such cytotoxic agents include chemotherapeutic agents or drugs, growth
inhibitory agents, toxins (e.g., protein toxins, enzymatically active toxins of bacterial, fungal,
plant, or animal origin, or fragments thereof), and radioactive isotopes.

[0261] In some embodiments, an immunoconjugate is an antibody-drug conjugate (ADC)
in which an antibody is conjugated to one or more drugs, including but not limited to a
maytansinoid (see, e.g., U.S. Patent Nos. 5,208,020, 5,416,064 and European Patent EP 0 425
235 B1); an auristatin such as monomethylauristatin drug moieties DE and DF (MMAE and
MMAF) (see, e.g., U.S. Patent Nos. 5,635,483 and 5,780,588, and 7,498,298); a dolastatin; a
calicheamicin or derivative thereof (see, e.g., U.S. Patent Nos. 5,712,374, 5,714,586, 5,739,116,
5,767,285, 5,770,701, 5,770,710, 5,773,001, and 5,877,296, Hinman et al., Cancer Res. '
53:3336-3342 (1993); and Lode et al., Cancer Res. 58:2925-2928 (1998)); an anthracycline
such as daunomycin or doxorubicin (see, e.g., Kratz et al., Current Med. Chem. 13:477-523
(2006); Jeffrey et al., Bioorganic & Med. Chem. Letters 16:358-362 (2006); Torgov et al.,
Bioconj. Chem. 16:717-721 (2005); Nagy et al., Proc. Natl. Acad. Sci. USA 97:829-834 (2000);
Dubowchik et al., Bioorg. & Med. Chem. Letters 12:1529-1532 (2002); King et al., J. Med.
Chem. 45:4336-4343 (2002); and U.S. Patent No. 6,630,579); methotrexate; vindesine; a taxane
such as docetaxel, paclitaxel, larotaxel, tesetaxel, and ortataxel; a trichothecene; and CC1065.
[0262] In some embodiments, an immunoconjugate comprises an antibody as described
herein conjugated to an enzymatically active toxin or fragment thereof, including but not limited
to diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from

Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin,
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Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin,
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes.

[0263] In some embodiments, an immunoconjugate comprises an antibody as described
herein conjugated to a radioactive atom to form a radioconjugate. A variety of radioactive
isotopes are available for the production of radioconjugates. Examples include N
1125, Ygo, Re186, Relgg, Smm, Bim, p? 2, Pb?'? and radioactive isotopes of Lu. When the
radioconjugate is used for detection, it may comprise a radioactive atom for scintigraphic
studies, for example tc99m or 1123, or a spin label for nuclear magnetic resonance (NMR)
imaging (also known as magnetic resonance imaging, MRI), such as iodine-123 again, iodine-
131, indium-111, fluorine-19, carbon-13, nitrogen-15, oxygen-17, gadolinium, manganese or
iron.

[0264] Conjugates of an antibody and cytotoxic agent may be made using a variety of
bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithio) propionate
(SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC),
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCI),
active esters (such as disuccinimidyl suberate), aldehydes (such as glutaraldehyde), bis-azido
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as toluene 2,6-diisocyanate),
and bis-active fluorine compounds (such as 1,5-difluoro-2,4-dinitrobenzene). For example, a
ricin immunotoxin can be prepared as described in Vitetta et al., Science 238:1098 (1987).
Carbon-14-labeled 1-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See,
e.g., WO94/11026. The linker may be a “cleavable linker” facilitating release of a cytotoxic
drug in the cell. For example, an acid-labile linker, peptidase-sensitive linker, photolabile
linker, dimethyl linker or disulfide-containing linker (Chari et al., Cancer Res. 52:127-131
(1992); U.S. Patent No. 5,208,020) may be used.

[0265] The immunuoconjugates or ADCs herein expressly contemplate, but are not limited
to such conjugates prepared with cross-linker reagents including, but not limited to, BMPS,
EMCS, GMBS, HBVS, LC-SMCC, MBS, MPBH, SBAP, SIA, SIAB, SMCC, SMPB, SMPH,
sulfo-EMCS, sulfo-GMBS, sulfo-KMUS, sulfo-MBS, sulfo-SIAB, sulfo-SMCC, and sulfo-
SMPB, and SVSB (succinimidyl-(4-vinylsulfone)benzoate) which are commercially available

(e.g., from Pierce Biotechnology, Inc., Rockford, IL., U.S.A).
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Methods and Compositions for Diagnostics and Detection
[0266] In certain embodiments, any of the anti-IL-4 antibodies provided herein is useful for

detecting the presence of IL-4 in a biological sample. In certain embodiments, any of the anti-
IL-4/IL-13 bispecific antibodies provided herein is useful for detecting the presence of IL-4
and/or IL-13 in a biological sample. The term “detecting” as used herein encompasses
quantitative or qualitative detection. In certain embodiments, a biological sample comprises a
cell or tissue, such as serum, plasma, nasal swabs, bronchoalveolar lavage fluid, and sputum.
[0267] In some embodiments, an anti-IL-4 antibody for use in a method of diagnosis or
detection is provided. In a further aspect, a method of detecting the presence of IL-4 in a
biological sample is provided. In certain embodiments, the method comprises contacting the
biological sample with an anti-IL-4 antibody as described herein under conditions permissive
for binding of the anti-IL-4 antibody to IL-4, and detecting whether a complex is formed
between the anti-IL-4 antibody and IL-4. Such method may be an in vitro or in vivo method. In
some embodiments, an anti-IL-4 antibody is used to select subjects eligible for therapy with an
anti-IL-4 antibody or anti-IL-4/IL-13 bispecific antibody, or any other TH2 pathway inhibitor,
¢.g. where IL-4 is a biomarker for selection of patients.

[0268] In some embodiments, an anti-IL-4/IL-13 bispecific antibody for use in a method of
diagnosis or detection is provided. In a further aspect, a method of detecting the presence of IL-
4 and/or IL-13 in a biological sample is provided. In certain embodiments, the method
comprises contacting the biological sample with an anti-IL-4/IL-13 bispecific antibody as
described herein under conditions permissive for binding of the anti-IL-4/IL-13 bispecific
antibody to IL-4 and/or IL-13, and detecting whether a complex is formed between the anti-IL-
4/1L-13 bispecific antibody and IL-4 and/or IL-13. Such method may be an iz vitro or in vivo
method. In some embodiments, an anti-IL-4/IL-13 bispecific antibody is used to select subjects
eligible for therapy with an anti-IL-4/IL-13 bispecific antibody, or any other TH2 pathway
inhibitor, e.g. where IL-4 and/or IL-13 is a biomarker for selection of patients.

[0269] Exemplary disorders that may be diagnosed using an anti-IL-4 antibody of anti-IL-
4/IL-13 bispecific antibody are provided herein.

[0270] In certain embodiments, labeled anti-IL-4 antibodies are provided. In certain
embodiments, labeled anti-IL-4/IL-13 bispecific antibodies are provided. Labels include, but
are not limited to, labels or moieties that are detected directly (such as fluorescent,
chromophoric, electron-dense, chemiluminescent, and radioactive labels), as well as moieties,

such as enzymes or ligands, that are detected indirectly, e.g., through an enzymatic reaction or
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molecular interaction. Exemplary labels include, but are not limited to, the radioisotopes *°P,
¢, 1, %Y, and 1, fluorophores such as rare earth chelates or fluorescein and its
derivatives, rhodamine and its derivatives, dansyl, umbelliferone, luceriferases, e.g., firefly
luciferase and bacterial luciferase (U.S. Patent No. 4,737,456), luciferin, 2,3-
dihydrophthalazinediones, horseradish peroxidase (HRP), alkaline phosphatase, 3-
galactosidase, glucoamylase, lysozyme, saccharide oxidases, e.g., glucose oxidase, galactose
oxidase, and glucose-6-phosphate dehydrogenase, heterocyclic oxidases such as uricase and
xanthine oxidase, coupled with an enzyme that employs hydrogen peroxide to oxidize a dye
precursor such as HRP, lactoperoxidase, or microperoxidase, biotin/avidin, spin labels,
bacteriophage labels, stable free radicals, and the like.

Pharmaceutical Formulations

[0271] Pharmaceutical formulations of an anti-IL-4 antibody and/or an anti-1L-4/IL-13
bispecific antibody as described herein are prepared by mixing such antibody having the
desired degree of purity with one or more optional pharmaceutically acceptable carriers
(Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)), in the form of
lyophilized formulations or aqueous solutions. Pharmaceutically acceptable carriers are
generally nontoxic to recipients at the dosages and concentrations employed, and ‘include, but
are not limited to: buffers such as phosphate, citrate, and other organic acids; antioxidants
including ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzyl
ammonium chloride; hexamethonium chloride; benzalkonium chloride; benzethonium
chloride; phenol, butyl or benzyl alcohol; alkyl parabens such as methyl or propyl paraben;
catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less
than about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as
glycine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides,
and other carbohydrates including glucose, mannose, or dextrins; chelating agents such as
EDTA,; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such
as sodium; metal complexes (e.g. Zn-protein complexes); and/or non-ionic surfactants such as
polyethylene glycol (PEG). Exemplary pharmaceutically acceptable carriers herein further
include insterstitial drug dispersion agents such as soluble neutral-active hyaluronidase
glycoproteins (SHASEGP), for example, human soluble PH-20 hyaluronidase glycoproteins,
such as rtHuPH20 (HY LENEX®, Baxter International, Inc.). Certain exemplary sSHASEGPs
and methods of use, including rHuPH20, are described in US Patent Publication Nos.
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2005/0260186 and 2006/0104968. In some embodiments, a SHASEGP is combined with one
or more additional glycosaminoglycanases such as chondroitinases.

[0272] Exemplary lyophilized antibody formulations are described in US Patent No.
6,267,958. Aqueous antibody formulations include those described in US Patent No. 6,171,586
and W02006/044908, the latter formulations including a histidine-acetate buffer.

[0273] The formulation herein may also contain more than one active ingredients as
necessary for the particular indication being treated, preferably those with complementary
activities that do not adversely affect each other. For example, it may be desirable to further
provide a controller and/or TH2 pathway inhibitor with the anti-IL-4 antibody and/or anti-IL-
4/IL-13 bispecific antibody. Such active ingredients are suitably present in combination in
amounts that are effective for the purpose intended.

[0274] Active ingredients may be entrapped in microcapsules prepared, for example, by
coacervation techniques or by interfacial polymerization, for example, hydroxymethylcellulose
or gelatin-microcapsules and poly-(methylmethacrylate) microcapsules, respectively, in
colloidal drug delivery systems (for example, liposomes, albumin microspheres,
microemulsions, nano-particles and nanocapsules) or in macroemuisions. Such techniques are
disclosed in Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980).

[0275] Sustained-release preparations may be prepared. Suitable examples of sustained-
release preparations include semipermeable matrices of solid hydrophobic polymers containing
the antibody, which matrices are in the form of shaped articles, e.g. films, or microcapsules.
[0276] The formulations to be used for in vivo administration are generally sterile. Sterility
may be readily accomplished, e.g., by filtration through sterile filtration membranes.

Therapeutic Methods and Compositions

[0277] Any of the anti-IL-4 antibodies provided herein may be used in therapeutic methods.
Any of the anti-IL-4/IL-13 bispecific antibodies provided herein may be used in therapeutic
methods.

[0278] In certain embodiments, an anti-IL-4 antibody and/or anti-IL-4/IL-13 bispecific
antibody for use as a medicament is provided. In certain embodiments, an anti-IL-4 antibody
and/or anti-IL-4/IL-13 bispecific antibody for use in treating asthma, IPF, a respiratory
disorder, an eosinophilic disorder, an IL-13 mediated disorder, or an IL-4 mediated disorder is
provided. In certain embodiments, an anti-IL-4 antibody and/or anti-IL-4/1L-13 bispecific
antibody for use in a method of treatment is provided. In certain embodiments, an anti-IL-4

antibody or anti-IL-4/IL-13 bispecific antibody is provided for use in a method of treating an
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individual having asthma, a respiratory disorder, an eosinophilic disorder, an IL-13 mediated
disorder, or an IL-4 mediated disorder comprising administering to the individual an effective
amount of the anti-IL-4 antibody or anti-IL-4/IL-13 bispecific antibody. In one such
embodiment, the method further comprises administering to the individual an effective
amount of at least one additional therapeutic agent, e.g., as described below.

[0279] An “individual” according to any of the above embodiments is preferably a human.
[0280] In some embodiments, use of an anti-IL-4 antibody and/or an anti-I1L-4/IL-13
bispecific antibody in the manufacture or preparation of a medicament is provided. In one
embodiment, the medicament is for treatment of asthma, a respiratory disorder, an
eosinophilic disorder, an IL-13 mediated disorder, or an IL-4 mediated disorder. In a further
embodiment, the medicament is for use in a method of treating asthma, IPF, a respiratory
disorder, an eosinophilic disorder, an IL-13 mediated disorder, or an IL-4 mediated disorder
comprising administering to an individual having asthma, a respiratory disorder, an
eosinophilic disorder, an IL-13 mediated disorder, or an IL-4 mediated disorder an effective
amount of the medicament. In one such embodiment, the method further comprises
administering to the individual an effective amount of at least one additional therapeutic
agent, e.g., as described below.

[0281] In some embodiments, pharmaceutical formulations comprising any of the anti-IL-4
antibodies and/or anti-IL-4/IL-13 bispecific antibodies described herein are provided, e.g., for
use in any of the above therapeutic methods. In some embodiments, a pharmaceutical
formulation comprises any of the anti-IL-4 antibodies and/or anti-IL-4/IL-13 bispecific
antibodies provided herein and a pharmaceutically acceptable carrier. In some embodiments,
a pharmaceutical formulation comprises any of the anti-IL-4 antibodies and/or anti-IL-4/1L-13
bispecific antibodies provided herein and at least one additional therapeutic agent, ¢.g., as
described below.

[0282] Antibodies provided herein can be used either alone or in combination with other
agents in a therapy. For instance, an antibody provided herein may be co-administered with
at least one additional therapeutic agent. In certain embodiments, an additional therapeutic
agent is a TH2 inhibitor. In certain embodiments, an additional therapeutic is a controller of
asthma inflammation, such as a corticosteroid, leukotriene receptor antagonist, LABA,
corticosteroid/LABA combination composition, theophylline, cromolyn sodium, nedocromil
sodium, omalizumab, LAMA, MABA (e.g., bifunctional muscarinic antagonist-beta2

Agonist), 5-Lipoxygenase Activating Protein (FLAP) inhibitor, or enzyme PDE-4 inhibitor.
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[0283] Such combination therapies noted above encompass combined administration (where
two or more therapeutic agents are included in the same or separate formulations), and
separate administration, in which case, administration of the anti-IL-4 antibody and/or anti-
IL-4/IL-13 bispecific antibody can occur prior to, simultaneously, and/or following,
administration of the additional therapeutic agent or agents. In some embodiments,
administration of the anti-IL-4 antibody and/or anti-1L-4/IL-13 bispecific antibody and
administration of an additional therapeutic agent occur within about one month, or within
about one, two or three weeks, or within about one, two, three, four, five, or six days, of each
other.

[0284] In some embodiments, an anti-1L-4 antibody and/or anti-IL-4/IL-13 bispecific
antibody is used in treating cancer, such as glioblastoma or non-Hodgkin’s lymphoma. In
some embodiments, antibodies provided herein can also be used in combination with
radiation therapy.

[0285] An anti-IL-4 antibody and/or anti-1L-4/IL-13 bispecific antibody (and any additional
therapeutic agent) can be administered by any suitable means, including parenteral,
intrapulmonary, and intranasal, and, if desired for local treatment, intralesional
administration. Parenteral infusions include intramuscular, intravenous, intraarterial,
intraperitoneal, or subcutaneous administration. Dosing can be by any suitable route, e.g. by
mjections, such as intravenous or subcutaneous injections, depending in part on whether the
administration is brief or chronic. Various dosing schedules including but not limited to
single or multiple administrations over various time-points, bolus administration, and pulse
infusion are contemplated herein.

[0286] An anti-IL-4 antibody and/or anti-IL-4/IL-13 bispecific antibody would be formulated,
dosed, and administered in a fashion consistent with good medical practice. Factors for
consideration in this context include the particular disorder being treated, the particular
mammal being treated, the clinical condition of the individual patient, the cause of the
disorder, the site of delivery of the agent, the method of administration, the scheduling of
administration, and other factors known to medical practitioners. The antibody need not be,
but is optionally formulated with one or more agents currently used to prevent or treat the
disorder in question. The effective amount of such other agents depends on the amount of
antibody present in the formulation, the type of disorder or treatment, and other factors

discussed above. These are generally used in the same dosages and with administration
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routes as described herein, or about from 1 to 99% of the dosages described herein, or in any
dosage and by any route that is empirically/clinically determined to be appropriate.

[0287] For the prevention or treatment of disease, the appropriate dosage of an anti-IL-4
antibody and/or anti-IL-4/IL-13 bispecific antibody (when used alone or in combination with
one or more other additional therapeutic agents) will depend on the type of disease to be
treated, the type of antibody, the severity and course of the disease, whether the antibody is
administered for preventive or therapeutic purposes, previous therapy, the patient's clinical
history and response to the antibody, and the discretion of the attending physician. The
antibody is suitably administered to the patient at one time or over a series of treatments. One
skilled in the art can determine a suitable dose of an antibody depending on the type and
severity of the disease. Nonlimiting exemplary dosing for anti-IL-13 antibodies is described,
e.g., in PCT Publication No. WO 2012/083132. General guidance for dosing of antibodies
can be found, for example, in Bai et al., Clinical Pharmacokinetics, 51: 119-135 (2012) and
Deng et al., Expert Opin. Drug Metab. Toxicol. 8(2):141-160 (2012). The progress of the
antibody therapy may be monitored by conventional techniques and assays.

[0288] It is understood that any of the above formulations or therapeutic methods may be
carried out using an immunoconjugate in place of or in addition to an anti-IL 4 antibody or
anti-IL-4/IL-13 bispecific antibody.

Articles of Manufacture

[0289] In some embodiments, an article of manufacture containing materials useful for the
treatment, prevention and/or diagnosis of the disorders described above is provided. The article
of manufacture comprises a container and a label or package insert on or associated with the
container. Suitable containers include, for example, bottles, vials, syringes, IV solution bags,
etc. The containers may be formed from a variety of materials such as glass or plastic. The
container holds a composition which is by itself or combined with another composition effective
for treating, preventing and/or diagnosing the condition and may have a sterile access port (for
example the container may be an intravenous solution bag or a vial having a stopper pierceable
by a hypodermic injection needle). At least one active agent in the composition is an anti-IL-4
antibody and/or anti-IL-4/IL-13 bispecific antibody. The label or package insert indicates that
the composition is used for treating the condition of choice. Moreover, the article of
manufacture may comprise () a first container with a composition contained therein, wherein
the composition comprises an anti-IL-4 antibody and/or anti-IL-4/IL-13 bispecific antibody;

and (b) a second container with a composition contained therein, wherein the composition
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comprises a further cytotoxic or otherwise therapeutic agent. In some embodiments, the article
of manufacture may further comprise a package insert indicating that the compositions can be
used to treat a particular condition. Alternatively, or additionally, the article of manufacture
may further comprise a second (or third) container comprising a pharmaceutically-acceptable
buffer, such as bacteriostatic water for injection (BWFI), phosphate-buffered saline, Ringer's
solution and dextrose solution. It may further include other materials desirable from a
commercial and user standpoint, including other buffers, diluents, filters, needles, and syringes.
[0290] It is understood that any of the above articles of manufacture may include an
immunoconjugate in place of or in addition to an anti-IL-4 antibody or anti-IL-4/IL-13 bispecific
antibody.
EXAMPLES

[0291] The following are examples of methods and compositions of the invention. It is
understood that various other embodiments may be practiced, given the general description
provided above.

EXAMPLE 1 - Certain Methods and Reagents
Surface Plasmon Resonance (SPR) BlAcore affinity measurement
[0292] The binding kinetics of the anti-IL-4, anti-IL-13 and anti-IL-4/IL-13 bispecific
antibodies were measured using surface plasmon resonance (SPR) on a Biacore 3000 instrument
(GE Healthcare). Anti-human Fc (GE Healthcare) was immobilized on a CMS5 sensor chip via
amine-based coupling using manufacturer provided protocol. Antibody was captured at a level
of 1200 resonance units (RU).
[0293] Bispecific binding was measured to human 1L-4, cyno IL-4, human IL-13, human
IL-13 R130Q (SEQ ID NO: 31), and cyno IL-13 at concentrations of 0, 3.13, 6.25, 12.50, 25.0,
and 50.0 nM. Sensograms for binding of cytokine were recorded using an injection time of 2
minutes with a flow rate of 30 pl/min, at a temperature of 25 °C, and with a running buffer of 10
mM HEPES, pH 7.4, 150 mM NaCl, and 0.005 % Tween 20. After ihjection, disassociation of
the cytokine from the antibody was monitored for 1000 seconds in running buffer. The surface
was regenerated between binding cycles with a 60 pl injection of 3 M Magnesium Chloride.
After subtraction of a blank which contained running buffer only, sensograms observed for
cytokine binding to anti-IL-13/anti-IL-4 bispecific antibody were analyzed using a 1:1 Langmuir
binding model with software supplied by the manufacturer to calculate the kinetics and binding

constants.
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Surface Plasmon Resonance (SPR) BlAcore binding competition assay

[0294] Inhibition of human IL-13Ra2 binding to human IL-13 by anti-IL-4/ IL-13 bispecific
antibody was tested using surface plasmon resonance (SPR) measurements on a Biacore 3000
instrument (GE Healthcare). Human IL-13 was immobilized on a CM5 sensor chip using the
manufacturer’s protocol for amine-based coupling. IL-13 was immobilized at a level of 985
resonance units (RU) on flow cell 4 (FC4), and unreacted sites were subsequently blocked using
1 M ethanolamine-HCl. FC3 was used as a reference cell for measurements, and it was
prepared by activation followed by subsequent blocking with ethanolamine. Sensograms for
binding of IL-13Ra2 (histidine-tagged recombinant human IL-13Ra2 made and purified
according to standard methods in the art) were recorded using an injection time of 2 minutes
with a flow rate of 30 pl/min, at a temperature of 25°C, and with a running buffer of 10mM
HEPES, pH 7.4, 150 mM NaCl, and 0.005% Tween 20. To determine the binding constant for
IL-13Ra?2 binding to IL-13, sensograms for a series of solutions of IL-13Ro2 varying in
concentration (2-fold dilutions) from 12.5 to 200 nM were recorded. After injection,
disassociation of the receptor from the cytokine was monitored for 600 seconds in running
buffer. The surface was regenerated between binding cycles with a 60 pl injection of 10 mM
Glycine-HCI pH 1.7.

[0295] To assess the binding of IL-13Ra2 to IL-13 in the presence of anti-IL-4/ IL-13
bispecific antibody, an injection of 60 pl of 250 nM anti-IL-4/ IL-13 bispecific antibody was
added as an additional step to assess the binding of receptor to cytokine in the presence of
competing antibody. After subtraction of a blank which contained running buffer only,
sensograms observed for receptor binding to cytokine in the absence and presence of competing
antibody were analyzed using a 1:1 Langmuir binding model with software supplied by the
manufacturer to calculate the kinetics and binding constants.

ELISA binding competition assay

[0296] To determine whether an antibody inhibits IL-4 binding to IL-4 receptor (IL-4R), an
ELISA assay was used. In a 96 well plate, a 150 pg/mL (1000 nM) solution of the antibody was
serially diluted three fold in assay buffer (phosphate buffered saline [PBS], pH 7.5, containing
0.05% Tween 20 and 0.5% bovine serum albumin [BSA]) to provide a range of 0.0009, 0.003,
0.008, 0.02, 0.07, 0.21, 0.62, 1.9, 5.6, 16.7, 50.0, and 150 pg/mL (0.0056, 0.017, 0.05, 0.15,
0.46,1.37,4.12,12.3,37, 111, 333, and 1000 nM, respectively). The volume of each dilution
was 35 puL. To each well, 35 pl. of a 11.6 ng/mL (780 pM) solution of biotinylated IL 4 was

added. The mixture was incubated for 40 minutes at room temperature. Following incubation,
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the contents of the well were transferred to a 96 well Nunc Maxisorp plate (Roskilde, Denmark)
that was coated overnight with 50 pL of a 2.0 pg/mL solution of soluble IL-4R protein (R&D
Systems, Cat. No. 230-4R/CF) in PBS and blocked with PBS containing 1% BSA. After a 40
minute incubation, the plate was washed five times in wash buffer (1X PBS containing 0.05%
Tween 20). Each well then received 50 pL of a streptavidin horseradish peroxidase solution
(Caltag Laboratories, Invitrogen; Carlsbad, CA) and was incubated for 40 minutes. Following
five washes with wash buffer, 50 pL of tetramethylbenzidine (TMB) substrate (KPL;
Gaithersburg, MD) was added to each well. After several minutes, 50 ul. of a 1 N solution of
HCI was added to stop the reaction. The plate was read at 450 nM using a Spectra Max 340
plate reader (Molecular Devices; Sunnyvale, CA). For each sample, the optical density (OD)
reading at 450 nM was plotted against concentration. Curves were plotted in Kaleidagraph
(Synergy Software; Reading, PA) and fitted using a 4 parameter fit or plotted point to point.
[0297] To determine whether an antibody inhibits IL-13 binding to IL-13Ral receptor, an
ELISA assay was carried out substantially as described above, except biotinylated 1L-13 R130Q
(SEQ ID NO: 31) was used in place of biotinylated IL-4, and soluble IL-13Ral-Fc protein
(R&D Systems, Cat. No. 146-IR-100) was used in place of soluble IL-4R-Fc.

[0298] To determine whether an antibody inhibits I1.-13 binding to IL-13R02 receptor, an
ELISA assay was carried out substantially as described above, except biotinylated IL-13 was
used in place of biotinylated IL-4, and soluble IL-13Ra2-Fc protein (R&D Systems, Cat. No.
614-IR-100) was used in place of soluble IL-4R-Fc.

Plasmid construction and expression of antibodies

[0299] Antibodies were cloned into expression vectors described previously (Simmons et
al., 2002, J Immunol Methods 263, 133—147). The STII signal sequence with a translation
initiation strength of one for both the heavy chain and light chain preceded the sequence
coding for the mature antibody. For protein expression an overnight culture in a suitable

W3110 derivative (Reilly and Yansura, 2010, Antibody Engineering (Berlin, Heidelberg:

Springer Berlin Heidelberg)) was grown at 30°C in LB (100 pg/ml carbenicillin), diluted
1:100 into CRAP media (100 ug/ml carbenicillin) and grown for 24 hours at 30°C. For larger
preparations, cultures were grown in 10 L fermenters, e.g., as previously described (Simmons
et al., 2002, J Immunol Methods 263, 133-147).

[0300] For SDS-PAGE analysis under non-reducing conditions 200 ul of overnight
culture was harvested and resuspended in 100 pl of NR-lysis buffer (88 ul PopCulture
Reagent (Novagen), 10 ul 100 mM iodoacetamide, 2 pl lysonase reagent (EMD
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Biosciences)). After incubation for 10 minutes at room temperature, samples were spun for 2
at 9300 rcf and 50 pl supernatant transferred into a fresh tube and mixed with the same
volume of 2x SDS sample buffer (Invitrogen). Before loading 10 ul of the sample on
NuPAGE 4-12 % Bis-Tris/MES gels (Invitrogen), samples were heated for 5° at 95 °C and
spun for 1’ at 16000 rcf. Gels were transferred by iBlot (Invitrogen) onto nitrocellulose
membrane, immunoblotted with IRDye800CW conjugated anti-Human IgG F(c) antibody
(Rockland) and imaged with a LICOR Odyssey Imager.

[0301] For total reduced cell samples, the cell pellet was resuspended in R-lysis buffer (10
ul IM DTT, 88 ul PopCulture Reagent (Novagen), 2 ul lysonase) and incubated for 10
minutes at room temperature before samples were mixed with 2x SDS sample buffer.
Western blots were images as described before with the exception that IRDye800CW
conjugated anti-human antibody (Rockland) was used for immunodetection.

Purification and assembly of bispecific antibodies

[0302] E. coli whole cell broth was homogenized using a Niro-Soavi homogenizer from
GEA (Bedford, NH, U.S.A). The resulting homogenate was then extracted by addition of
polyethyleneimine flocculent to a final concentration of 0.4 %, diluted with purified water
and mixed for 16 hours at room temperature. The extract was cleared by centrifugation and
after filtration using a 0.2 um sterile filter cooled to 15°C and loaded on a pre-equilibrated
(25mM Tris, 25mM NaCl SmM EDTA pH 7.1) Protein A column. The column was washed
with equilibration buffer and 0.4 M potassium phosphate pH 7.0 and finally eluted with 100
mM acetic acid pH 2.9. The Protein A pools were then combined in an assembly reaction.
[0303] The separate half antibody Protein A pools were conditioned with 0.2 M arginine,
pH adjusted using 1.5 M Tris base to pH 8.0, combined and L-reduced glutathione (GSH)
was added in a 200 x molar excess over bispecific antibody and incubated at 20°C for 48
hours. After incubation, the assembled bispecific was purified by an anion exchange
chromatography step and a cation exchange chromatography step. The cation exchange
eluate was concentrated and buffer exchanged into final formulation buffer.

Analytical characterization of antibodies by intact and reduced mass spectrometric analysis
[0304] Reduced and intact masses of bispecifics were obtained by LC/MS analysis using
an Agilent 6210 ESI-TOF mass spectrometer coupled with a nano-Chip-LC system. The
bispecific samples, with and without prior TCEP reduction, at about 5 ng antibodies per
injection, were desalted by RP-HPLC for direct online MS analysis. The resulting spectra for

both reduced and non-reduced samples exhibited a distribution of multiply charged protein
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ions and the spectra were deconvoluted to zero charge state using the MassHunter
Workstation software/Qualitative Analysis B.03.01 (Agilent Technologies Inc. 2009).
Analytical size-exclusion chromatography

[0305] Size variants were separated using a TosoHaas TSK G3000SWx;, column

(7.8 x 300 mm) eluted isocratically with a mobile phase consisting of 0.2 M potassium
phosphate and 0.25 M potassium chloride (pH 6.2). The separation was conducted at room
temperature with a flow rate of 0.5 mL/min. The column effluent was monitored at 280 nm.
Relative percentage of peak areas for high molecular weight species (HMWS), main peak,
and low molecular weight species (LMWS) was performed by using the Chromeleon
Software v6.80 SR11 from Dionex Corporation.

Capillary electrophoresis-sodium dodecyl sulfate analysis (CE-SDS)

[0306] The bispecific samples were first diluted with citrate-phosphate buffer pH 6.6 and
treated with SDS and N-ethylmaleimide at 70°C for 3 minutes. Upon cooling, samples were
labeled at 50°C for 10 minutes with 3-(2-furoyl)quinoline-2-carboxaldehyde) (FQ) in the
presence of excess potassium cyanide. The labeling reaction was quenched by buffer
exchange then treated with 1% SDS. Non-reduced samples were heated at 70°C for

5 minutes. Reduced samples were treated with 50 mM Dithiothreitol (DTT) at 70°C for

10 minutes.

[0307] Both non-reduced and reduced samples were analyzed by CE-SDS using a
Beckman PA 800 CE system with a 50 um diameter uncoated fused-silica capillary. Samples
were injected electrokinetically (40 seconds at 5 kV), and separation was performed at a
constant voltage of 15 kV in reversed polarity for 35 minutes. Capillary temperature was
maintained at 40°C. The migration of labeled components was monitored by LIF detection;
the excitation was at 488 nm, and the emission was monitored at 600 nm.

Cell culture (TF-1 cells)

[0308] Human TF-1 (erythroleukemic cellé, R&D Systems, Minneapolis, MN) were
cultured in a humidified incubator at 37°C with 5% CO2 in growth media containing RPMI
1640 (Genentech Media Preparation Facility, South San Francisco, CA) containing 10% heat
inactivated fetal bovine serum (FBS) (Catalog No. SH30071.03, HyClone Laboratories, Inc.,
Logan, UT); and 1X Penicillin:Streptomycin:Glutamine (Catalog No. 10378-016, Gibco
Invitrogen Corp., Carlsbad, CA) and 2 ng/mL rhGM-CSF (Catalog No. 215-GM, R&D
Systems, Minneapolis, MN). Assay media is growth media without 2 ng/mL thGM-CSF.

Cytokines were added to the assay media as specified, at the following final concentrations:
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0.2ng/ml human IL-4 (Catalog No. 204-IL, R&D Systems, Minneapolis, MN), 10ng/ml
human IL-13 (Genentech, So. San Francisco, CA), 10ng/ml human IL-13 R130Q (Genentech,
So. San Francisco, CA), 2ng/ml cynomolgus monkey IL-4 (Genentech, So. San Francisco,
CA), and 20ng/ml cynomolgus monkey IL-13 (Genentech, So. San Francisco, CA).
EXAMPLE 2 — Generation of Antibodies the Bind 1L-4
[0309] A panel of antibodies that selectively bind human interleukin-4 (IL-4) was
generated using commercially-available human IL-4 (R&D Systems, Minneapolis, MN).
Each hind footpad of 5§ BALB/c mice was injected with 0.5 ug IL-4 resuspended in 25 pl total
of monophosphoryl-lipid A and trehalose dicorynomycolate (MPL™ + TDM)-based adjuvant
(Corixa, Hamilton, MT) in phosphate-buffered saline (PBS) at 3- to 4-day intervals. Serum
samples were taken after 7 boosts and titers determined by enzyme-linked immunosorbant
assay (ELISA) to identify mice with a positive immune response to IL-4. Animals were
boosted twice more via footpad (0.5 pg in 25 ul/footpad), intraperitoneal cavity (2 pg in 100
ul), and intravenous (1 pg in 50 pl) routes using adjuvant in PBS. Three days after the final
boost, animals which showed positive serum titers by ELISA were sacrificed, and a single
cell suspension of splenocytes was fused with the mouse myeloma cell line P3X63Ag.U.1
(American Type Culture Collection, Manassas, VA) using electrofusion (Cyto Pulse
Sciences, Inc., Glen Burnie, MD). Fused hybridoma cells were selected from unfused
splenic, popliteal node or myeloma cells using hypoxanthin-aminopterin-thymidine (HAT)
selection in Medium D from the ClonaCell® hybridoma selection kit (StemCell
Technologies, Inc., Vancouver, BC, Canada). Hybridoma cells were cultured in Medium E
from the ClonaCell® hybridoma selection kit, and cell culture supernatants were used for
further characterization and screening. To screen the 1921 hybridoma cell lines generated,
enzyme-linked immunosorbant assay (ELISA) was performed generally as described earlier
(Baker, K.N., et al., Trends Biotechnol. 20, 149—-156 (2002)).
[0310] We identified clone 19C11, which bound to human IL-4 with an affinity of <10
pM, as determined by surface plasmon resonance (SPR) analysis. To determine whether
19C11 blocks binding of human IL-4 to IL-4Ra, biotinylated IL-4 (0.17 nM) was premixed
with 50 pl of serially diluted supernatants of IgG (1000, 200, 40, 8, 1.6, and 0.32 nM, final
concentration) from clone 19C11 or a control antibody. Following a 30 minute incubation at
room temperature, the mixture was transferred to a Nunc Maxisorp plate containing
immobilized soluble human IL-4Ra (R&D Systems, Minneapolis, MN). For immobilization,
soluble human IL-4Ro was immobilized by coating the plates with 2 pg/ml of IL-4Ra in
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phosphate buffered saline (PBS) overnight at 4°C. The plates were blocked with 200 puL of a
0.5% solution of bovine serum albumin (Sigma, St. Louis, MO) diluted in PBS prior to
adding antibody/IL-4. After addition of the antibody/IL-4 mixture, the plates were incubated
for 60 minutes at room temperature. Following the incubation, the plates were washed 3
times with PBS containing 0.05% Polysorbate 20 (Sigma). Horseradish peroxidase
conjugated to streptavidin (Jackson ImmunoResearch, West Grove, PA) was diluted 1:5000
in the assay buffer and 100 pL was added to each well. Following a 30 minute incubation at
room temperature, the plates were washed as described above. 100 pL of the TMB substrate
was added and the plate was incubated for 5 to 15 minutes. Reactions were stopped by the
addition of 1N Phosphoric Acid. The ELISA plates were read at OD450 using a Spectra Max
340 plate reader (Molecular Devices, Sunnyvale, CA. Curves were plotted using
Kaleidagraph graphing software (Synergy Software, Reading, PA).
[0311] To determine whether 19C11 blocks IL-4-induced proliferation of TF-1 cells,
serial dilutions of purified 19C11 or irrelevant control antibody were incubated with IL-4 and
TF-1 cells. Following a 48 hour incubation, each sample received *H-thymidine and after a 4
hour incubation incorporation of *H-thymidine was determined.
[0312] 19C11 blocked binding of biotinylated IL-4 to IL-4Ra. (Fig. 1A), suggesting an
epitope on IL-4 that overlaps with a region involved in binding to IL-4Ra. 19C11 also
inhibited IL-4-induced proliferation of TF-1 cells (Fig. 1B). The IC50 for blocking 1L.-4-
induced proliferation of TF-1 cells was determined to be 0.014 pg/ml, and the IC90 was
determined to be 0.07 pg/ml (data not shown). 19C11 was subsequently humanized by
grafting the hypervariable region into a human Vkappa-1/VHIII acceptor framework with
select point mutations. The binding affinity, epitope, and cellular activity of 19C11 were
conserved in the humanization process (data not shown).

EXAMPLE 3 — Humanization of 19C11
[0313] The hypervariable regions (HVRs) from mul9C11 were grafted into the human VL
kappa I (huKI), VL kappa 111 (huKIIT), VH subgroup I (huVH1) and VH subgroup III
(huVHIII) consensus acceptor frameworks to generate CDR grafts (19C11-x1 graft, 19C11-x3
graft, 19C11-VHI graft, 19C11-VH3 graft) (see Figures 10 to 13). In the VL domain the
following regions were grafted: positions 24-34 (HVRLI1, SEQ ID NO: 15), 50-56 (HVRL2,
SEQ ID NO: 16) and 89-97 (HVRL3, SEQ ID NO: 17). In the VH domain, positions 26-35b
(HVRHI, SEQ ID NO: 12), 49-65 (HVRH2, SEQ ID NO: 13) and 95-102 (HVRH3, SEQ ID
NO: 14) were grafted.

86



WO 2014/165771 PCT/US2014/032998

[0314] The 19C11-grafts were generated by Kunkel mutagenesis as IgG expression constructs
using separate oligonucleotides for each hypervariable region. Correct clones were identified
by DNA sequencing. To potentially enhance the affinity and function of the 19C11-grafts,
certain murine vernier framework positions were restored in the VH domain grafts (see
Figures 12 and 13). Specifically, positions 67, 69 and 71 of 19C11-VH1 graft, and positions
69, 71 and 78 of 19C11-VH3 graft were diversified to generate 19C11-VH1.L, 19C11-
VHI1.FFL, 19C11-VH3.LA, and 19C11-VH3. FLA. In addition, mutations D62S and F63V
were introduced into CDR-H2 of 19C11-VH3.LA to generate 19C11-VH3.LA.SV (see Figure
13).

[0315] For screening purposes, IgG variants were initially produced in 293 cells in 6-well
plates. Vectors coding for VL and VH (2 ug cach) were transfected into 293 cells using the
FuGene system. 6 ul of FuGene was mixed with 100 ul of DMEM media containing no FBS
and incubated at room temperature for S minutes. Each chain (2 pg) was added to this
mixture and incubated at room temperature for 20 minutes and then transferred to 6-well
plates for transfection overnight at 37 C in 5% CO,. The following day the media containing
the transfection mixture was removed and replaced with 2 ml cell culture media, e.g., DMEM
containing FBS. Cells were incubated for an additional 5 days, after which the media was
harvested at 1000 rpm for 5 minutes and sterile filtered using a 0.22 um low protein-binding
filter. Samples are stored at 4 C.

[0316] Affinity determinations were performed by surface plasmon resonance using
a BIAcore™-A100. Anti-human Fcy antibody (approximately ~7000 RU) was immobilized in
10 mM sodium acetate pH 4.8 on a CMS sensor chip. Humanized 19C11 IgG variants
expressed in 293 cells were captured by anti-human Fcy antibody. Recombinant IL-4 was
then injected at a flow rate of 30 pnL/min. After each injection the chip was regenerated using
3 M MgCL,. Binding response was corrected by subtracting a control flow cell from
humanized 19C11 variant IgG flow cells. A 1:1 Languir model of simultaneous fitting of ko,
and kg was used for kinetics analysis.

[0317] Twelve different humanized 19C11 variants were made, combining each of the
humanized light chains (19C11-x1 graft, 19C11-x3 graft) with each of the humanized heavy
chains (19C11-VHI1 graft, 19C11-VHI1.L, 19C11-VHI1.FFL, 19C11-VH3 graft, 19C11-
VH3.LA, and 19C11-VH3. FLA). The twelve humanized 19C11 variants were tested for IL-
4 affinity by SPR, along with a chimeric 19C11 in which the mouse variable regions were

combined with human IgG constant regions (Figure 14). Most of the variants retained an
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affinity for IL-4 of less than 10 pM, with the exception of 19C11-VH1 graft/x1 graft, 19C11-
VH3 graft/x1 graft, 19C11-VH3.FLA /x1 graft, and 19C11-VH3 graft/x3 graft. 19C11-
VHI1.FFL/Q3 graft and 19C11-VH3.FLA/x3 graft had an affinity for IL-4 of 11 pM.
[0318] 19C11-VH3.LA.SV/x1 graft was selected for further study. The heavy chain and
light chain variable region sequences for humanized antibody 19C11-VH3.LA.SV/k1 graft
(referred to in the Examples below as anti-IL-4) are shown in SEQ ID NOs: 9 and 10,
respectively. The heavy chain hypervariable regions (HVRs) for antibody 19C11-
VH3.LA.SV/k1 graft are shown in SEQ ID NOs: 12 to 14, and the light chain HVRs are
shown in SEQ ID NOs: 15 to 17.

EXAMPLE 4 — Generation of IL-4 / IL-13 IgG1 Bispecific Antibody
[0319] We previously established a technology to generate human IgG1 bispecific
antibodies with two different light chains in E. coli (Yu et al., 2011, Sci Transl Med 3,
84ra44). The method utilizes knobs-into-holes technology (Ridgway et al., 1996, Protein
Eng. 9, 617-621; Atwell et al., 1997, J Mol Biol 270, 26-35) to promote hetero-dimerization
of immunoglobulin heavy chains. To enable the use of two different light chains without light
chain mispairing, we cultured each arm as a hemimer in separate E. coli cells. We applied
this approach to generate the anti-1L-4/1L-13 bispecific antibody by subcloning the anti-IL-4
and anti-IL-13 parental antibodies into vectors allowing the expression of the anti-IL-4 arm as
a human IgG1 hole and of the anti-IL-13 arm as a human IgG1 knob. The sequence of the
IgG1 knob constant region is shown in SEQ ID NO: 34 and the sequence of the IgG1 hole
constant region is shown in SEQ ID NO: 35.
[0320] We based the anti-IL-13 Fab of the bispecific antibody on lebrikizumab, which
has been previously generated and characterized. See, e.g., PCT Publication No. WO
2005/062967 A2. Lebrikizumab binds soluble human IL-13 with a Biacore-derived Kd that is
lower than the detection limit of 10 pM. Binding of lebrikizumab to IL-13 does not inhibit
binding of the cytokine to IL-13Ral, but does block the subsequent formation of the
heterodimeric signaling competent IL-4Ra /IL-13Ral complex (Ultsch, M. et al., 2013, J.
Mol. Biol., dx.doi.org/10.1016/j.jmb.2013.01.024; Corren et al., 2011, N. Engl. J. Med. 365,
1088-1098).
[0321] For antibody expression, E. coli strain 64B4 was used. An overnight culture was
grown at 30°C in LB (100 pg/ml carbenicillin), diluted 1:100 into 5 ml CRAP media (100
ug/ml carbenicillin) (Simmons et al., 2002, J. Immunol. Methods, 263: 133-147) and grown
for 24 hours at 30°C. After expression, the soluble fractions were subjected to SDS-PAGE
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followed by anti-Fc immunostaining to analyze the formation of half-antibody species. The
knob and hole mutations both result in a predominant half-antibody species. For scale-up to
10L fermenters, initial starter cultures (500 ml) were grown into stationary phase and used to
inoculate 10L fermentations (Simmons et al., 2002, J. Immunol. Methods, 263: 133-147).
[0322] Initial expression of anti-IL-13 IgG1 knob hemimer in E. coli was lower than
expected. It has previously been shown that random mutagenesis and/or replacing
hydrophobic surface residues of a Fab sequence can lead to improved Fab stability and
folding (Forsberg et al., 1997, J. Biol. Chem., 272: 12430-12436;, Demarest et al., 2006,
Protein Eng. Des. Sel., 19: 325-336; Kugler et al., 2009, Protein Eng. Des. Sel., 22: 135-147).
[0323] Variants were expressed in E. coli cells, and non-reducing whole cell extracts were
analyzed by non-reducing SDS-PAGE followed by anti-Fc immunoblot. The hemimer band
was quantified using an Odyssey® (LiCOR Biosciences) and normalized to the lebrikizumab
signal.
[0324] Several changes in the heavy chain and light chain were found to improve hemimer
yield and/or folding. One of the changes, M4L in the light chain, was selected. In addition, a
Q1E change was introduced in the heavy chain. The two changes were combined in a single
hemimer, and the resulting hemimer was found to have improved yield and folding over the
wild-type hemimer. The sequence of the lebrikizumab Q1E heavy chain variable region is
shown in SEQ ID NO: 19 and the sequence of the lebrikizumab M4L light chain variable
region is shown in SEQ ID NO: 20. Those variable regions were used to construct the anti-
IL-4/IL-13 IgG1 bispecific antibody.
[0325] The intact bispecific antibody was assembled from isolated half-antibodies by
redox-chemistry using methods previously described, for example, in U.S. Patent Publication
No. 2011/0287009 and International Patent Application No. PCT/US2012/059810.
EXAMPLE 5 — Generation of IL-4 / IL-13 IgG4 Bispecific Antibody
[0326] After establishing the production of an anti-IL-4/IL-13 bispecific antibody of
human IgG1 isotype, we changed the bispecific platform to the human IgG4 isotype. We
wished to make the anti-IL-4/IL-13 bispecific antibody as a human IgG4 antibody in order to
match the isotype of lebrikizumab, the anti-IL-13 antibody which has shown clinical benefit
in the treatment of moderate-to-severe uncontrolled asthma (Corren et al., 2011, N. Engl. J.
Med. 365, 1088—-1098).
[0327] In contrast to IgG1, the heavy-light interchain disulfide of IgG4 is formed by non-

consecutive disulfides. This non-consecutive disulfide linkage-pattern is not commonly
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observed for E. coli proteins (Berkmen, 2005, J. Biol. Chem. 280, 11387-11394). In addition,
the hinge region of IgG4 is destabilized by an S228 residue, and the CH3 dimer interface of
IgG4 contains a destabilizing R409 residue (Dall'Acqua et al., 1998, Biochemistry 37, 9266-
9273) (EU numbering convention). We designed several constructs to dissect the impact of
the IgG4 Fc region sequence, the inter-chain disulfide pattern, and the CH3 R409 on the
functional expression of the half-antibodies in E. coli and subsequent assembly to a bispecific
molecule. In each case, we introduced a stabilizing S228P mutation in the hinge region to
attenuate Fab arm exchange after assembly (Stubenrauch et al., 2010, Drug Metab. Dispos.
38, 84-91). We first grafted the IgG4 Fc region with corresponding knob/hole mutations
(knob: T366W; hole: T366S, L368A, Y407V) onto the IgG1 Fab in order to assess the impact
of the IgG4 Fc region on functional expression of the half-antibody. For both antibodies,
anti-IL-4 and anti-IL-13, this yielded similar amounts of disulfide-bonded material as the
IgG1 isotype (Figures 2C and 2D), indicating that the differences between the isotypes in the
Fc region do not impact functional half-antibody expression in E. coli. We next converted the
entire constant region of the heavy chain to the IgG4 subclass. While this resulted in a
reduction in functionally expressed half-antibody, it demonstrated that E. coli is in principle
capable of forming intramolecular disulfides in the constant region of the antibody from non-
consecutive cysteines.
[0328] Since position 409 may be important for the CH3 stability (Dall'Acqua et al.,
1998, Biochemistry 37, 9266-9273) and the impact of R409 for a downstream assembly
process was uncertain at this stage, we also designed a construct with an R409K mutation, to
recreate the CH3 interface found in the IgG1 isotype. For both antibodies, this partially
rescued the slight drop in functional expression of the IgG4 isotype (Figures 2C and 2D).
EXAMPLE 6 — Assembly and Purification of IL-4 / IL-13 Bispecific Antibodies
[0329] To compare the assembly of the different bispecific antibody constructs, we grew
cultures expressing half-antibodies as IgG1, IgG4 and IgG4R409K. After purification of the
half-antibodies by Protein A chromatography, the hemimer pairs were mixed, and the intact
bispecific antibody formed by a redox chemistry step of the heterodimerized knob/hole pairs.
Excess half-antibody was removed by anion and cation-exchange chromatography steps.
After the final chromatography step the material was formulated at 45 g/l in 0.2 M Arginine
Succinate pH 5.5, 0.02 % Polysorbate-20. To confirm that the assembled antibodies shifted
from the half-antibody species to a stable intact antibody, we characterized them by size

exclusion chromatography. All three constructs eluted with a retention time corresponding to

90



WO 2014/165771 PCT/US2014/032998

an intact, 150 kDa antibody (Figure 3A). Furthermore no significant amounts of aggregated
species (0.6/0.4/0.4 % for 1gG1/1gG4/IgG4R409K) and only trace amounts of low molecular
weight species (0.2/0/4.4 % for 1gG1/IgG4/1gG4R409K) were detected, suggesting that both
isotypes can be used to assemble antibodies of low aggregation propensity.

[0330] One of the steps during bispecific assembly is the formation of the hinge-
disulfides. Since size exclusion chromatography cannot resolve the oxidation state of the
interchain disulfides, we subjected the antibodies to capillary electrophoresis-sodium dodecyl
sulfate analysis (CE-SDS) and found that all three formats formed hinge-disulfides with
similar efficiency. For IgG1, IgG4 and IgG4R409K, 89.3 %, 91.4 %, and 86.7 % of the
material was observed in the fully-oxidized conformation, respectively (Figure 3B). We next
reduced the samples and reanalyzed them by CE-SDS to determine the respective ratios of
light to heavy chains (Figure 3C). All three formats had a similar and expected distribution of
light (31.3/31.4/30.9 % for IgG1/IgG4/1gG4R409K) and heavy chains (65.8/64.9/65.4 % for
1gG1/1gG4/1gG4R409K), further confirming the existence of a natural antibody conformation.
[0331] To ensure that heterodimeric species were generated during the assembly process,
we analyzed the final bispecific molecules by mass spectrometry. The intact and reduced
masses are summarized in Table 2, Figure 4 and Table 3. For all three bispecific antibodies,
the experimental masses matched closely the theoretical masses, and we were not able to
detect any masses corresponding to homodimeric species. A reverse-phase HPLC assay
further confirmed that the antibodies were bispecific, with no evidence of homodimeric
antibodies (data not shown).

Table 2: Mass Spectrometric Analysis of non-reduced anti-IL-4/IL-13 Bispecific Antibodies

Theoretical Experimental
Mass (Da)  Mass (Da)

anti-IL-4/IL-13 IgG1 Bispecific 145298.4 145304.5
anti-]IL-4 IgG1 homodimer 144798.6 n.o.
anti-IL-13 IgG1 homodimer 145798.3 1n.0.
anti-1L-4/1L-13 IgG4 Bispecific 144923.7 144929.6
anti-IL-4 IgG4 homodimer 144423.9 n.o.
anti-1L-13 IgG4 homodimer 145423.5 n.o.
anti-IL-4/IL-13 IgG4raoox Bispecific  144867.7 144874.0
anti-IL-4 IgG4raoox homodimer 144367.8 n.o.
anti-IL-13 IgG4ga4oox homodimer 145367.5 n.o.
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n.0. not observed

Table 3: Mass Spectrometric Analysis of reduced anti-IL-4/IL-13 Bispecific Antibodies

Theoretical Experimental

Mass (Da)  Mass (Da)

anti-IL-4 LC IgG1 23522 23521
anti-IL-4 HC IgG1 48893 48893
anti-IL-13 LC IgGl 23815 23815
anti-IL-13 HC IgGl1 49100 49099
anti-1L-4 LC IgG4 23522 23523
anti-IL-4 HC IgG4 48706 48708
anti-IL-13 LC IgG4 23815 23816
anti-IL-13 HC IgG4 48913 48914
anti-IL-4 LC IgG4raoox 23522 23523
anti-IL-4 HC IgG4raoox 48678 48679
anti-IL-13 LC IgG4raoox 23815 23816
anti-IL-13 HC IgG4raoox 48885 48886

LC light chain, HC heavy chain
[0332] Since we could not detect any significant differences in the assembly of R409 and
R409K IgG4 bispecific knobs-into-holes antibodies, all further studies utilized the wildtype
(R409) 1gG4 bispecific antibody format.

EXAMPLE 7 - Biochemical Characterization of 1L-4 / IL-13 Bispecific Antibodies
[0333] We next characterized the IgG1 and IgG4 bispecific antibodies to assess whether
their binding affinities to IL-4 and IL-13, as well as their ability to block the binding of 1L-4
and IL-13 to their receptors, were comparable. The affinities of the IgG1 and IgG4 bispecific
antibodies for IL-4 and IL-13 were measured by Biacore as described in Example 1 and were
found to be comparable (Table 4) and similar to those of the parental antibodies, indicating
that the ability to bind ligand is not impacted by the bispecific format or the isotype.

[0334] Anti-IL-4/IL-13 bispecific antibody binds with high affinity to human IL-13,
human IL-13 R130Q (SEQ ID NO: 31), and cyno IL-13. Dissociation constants of 0.056,
0.142, and 0.048 (nM) were calculated for those cytokines, respectively. Kinetic constants
are provided in Table 4. Additional SPR experiments showed the anti-1L-4/IL-13 bispecific
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antibody binds with high affinity to human IL-4 and cyno IL-4. Dissociation constants of
0.046 and 0.076 nM were calculated for those cytokines, respectively. Kinetic constants are
provided in Table 4.

Table 4: Binding kinetics of anti-IL-4/IL-13 bispecific antibodies

Isotype Ligand K../10* (M 's™) ko/ 107 (s K4 (nM)

IgG1 human IL-4 134.4+49.8 0.84820.05 0.068+0.020
IgG4 human IL-4 287.00+4.58 1.327+0.058 0.046+0.001
IgG1 human IL-13 71.4+4.0 0.170+0.119 0.023+0.015
IgG4 human IL-13 53.7342.1 0.3010.109 0.056=0.020
1gG4 h“‘g‘;‘; g(L) 13 1.840.13 0.262:0.036 0.14220.013
IgG4 cyno IL-4 201.67+39.15 1.507+0.153 0.076+0.013
IgG4 cyno IL-13 60.80::4.94 0.283£0.202 0.048+0.036

[0335] To ensure that the bispecific molecule can block binding of cytokine to its
receptor, ELISA binding competition assays substantially as described in Example 1 were
used. Anti-IL-4/ IL-13 bispecific antibody inhibited biotinylated human IL-4 (5.8 ng/mL)
direct binding to human IL-4R (see Figure 15). A decrease in biotinylated IL-4 binding to
IL-4R was observed at 0.035 to 25 ug/mL (0.23 to 167 nM) of bispecific antibody.

[0336] In contrast, anti-IL-4/ IL-13 bispecific antibody did not inhibit biotinylated human
IL-13 (0.625 pg/mL) direct binding to human IL-13Ral (see Figure 16). No decrease in
biotinylated human IL-13 binding to IL-13Ral was observed with the addition of bispecific
antibody at the concentrations tested.

[0337] Anti-IL-4/ IL-13 bispecific did not substantially inhibit biotinylated human IL-13
(0.056 ug/mL) direct binding to human IL-13Ra2 (see Figure 17). A partial decrease in
biotinylated IL-13 binding to IL-13Ra2 was observed.

[0338] SPR was used to observe the binding of IL-13Ra2 to IL-13 as described in
Example 1. Sensograms were collected for injection of a series of concentrations of IL-
13Ra2 over immobilized IL-13. Based on the sensograms, a binding constant (Kd) of 0.365
nM (Kon = 24.27x10°+0.49 Ms™, ko= 0.891x107+£0.026 s™) was observed. Anti-IL-4/IL-13
bispecific antibody was previously shown to bind IL-13 with high affinity (Kd = 56 pM) in
separate SPR experiments (see Table 4). To test the inhibition of IL-13Ra2 binding to IL-13,
250 nM anti-IL-4/IL-13 bispecific antibody was injected over the immobilized IL-13 prior to

injection of IL-13Ra2. Binding of the bispecific antibody did not prevent association of IL-
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13Ra2 with the immobilized 1L-13 (see Figure 18). The Kd for binding of IL-13Ra2 to the
bispecific antibody:IL-13 complex was 1.09 1M (ken = 10.06x10*+£0.56 Ms™, ko= 1.10x10
“+0.12 s"). Presaturation of immobilized IL-13 with bispecific antibody only modestly
disrupted IL-13Ra2 binding to IL-13 and indicates that the bispecific antibody does not
significantly inhibit IL-13 binding to IL-13Ra2.
[0339] Thus, similar to the parental anti-IL-4 and anti-IL-13 antibodies, the bispecific
antibody fully inhibited binding of IL-4 to IL-4R, and did not substantially inhibit binding of
IL-13 to IL-13Ral or IL-13R02. These findings suggest that the binding epitope and
monovalent affinity for each IL-13 and IL-4 arm was conserved in the bispecific antibodies.
EXAMPLE 8 — Neutralization of IL-4 and IL-13 Activity in a Cellular Assay
[0340] The activity of both anti-IL-4/IL-13 IgG1 and anti-IL-4/1L-13 IgG4 bispecific
antibodies was assessed in an in vitro cellular assay in which human IL-4 and IL-13 induce
the proliferation of TF-1 cells. The ability of each bispecific antibody to block proliferation
of TF-1 cells induced by human IL-4 and human IL-13 alone and in combination was
evaluated as described below.
[0341] Antibodies were serially diluted 3.3 fold in 50 pl of assay media containing
cytokines in a 96 well tissue culture plate (Catalog No. 353072, Falcon BD, Franklin Lakes,
NJ). Plates were incubated for 30 minutes at 37°C. TF-1 cells were washed twice in assay
media and resuspended at a final volume of 2.5 x 10> cells /ml. 50ul of cells were added to
cach well for a total volume of 100 pl. Plates were incubated for 4 days in a humidified
incubator at 37°C with 5% CO,, before the addition of 1 pCi of >H thymidine per well. After
an additional 4 hour incubation, proliferation was measured by cell-associated *H thymidine
incorporation using a liquid scintillation counter. Results from duplicate samples are
expressed as mean values. Graphs were generated using KaleidaGraph (Synergy Software,
Reading, PA).
[0342] Both anti-IL-4/1L-13 IgG1 and anti-IL-4/IL-13 IgG4 bispecific antibodies inhibited
human IL-4- and IL-13-induced proliferation of TF-1 cells in a dose-dependent manner, with
no significant differences in the ICs¢ for in vitro neutralization between the two different
bispecific antibodies (Figure 5 and Table 5).
Table 5: ICso of TF-1 proliferation inhibition assays for anti-IL-4/IL-13 bispecific antibodies

ICso (ng/ml)
IL-4 IL-13 IL-4 +1L-13
IgG1 Bispecific 0.06 0.03 0.07
1G4 Bispecific 0.05 0.03 0.05
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[0343] A similar analysis was carried out to determine if anti-IL-4/IL.-13 IgG1 and anti-
IL-4/IL-13 IgG4 bispecific antibodies inhibited cynomolgus monkey IL-4- and IL-13-induced
proliferation of TF-1 cells in a dose-dependent manner (Figure 6).

EXAMPLE 9 — Pharmacokinetic Studies in Cynomolgus Monkeys
[0344) We assessed the in vivo pharmacokinetics of the [gG4 and IgG! anti-IL-4/IL-13
bispecific antibodies following single intravenous (IV) or subcutaneous (SC) administration
to cynomolgus monkeys. The pharmacokinetic (PK) studies in cynomolgus monkeys were
approved by the Institutional Animal Care and Use Committee (IACUC). The PK study with
anti-IL-4/1L-13 IgG4 was conducted at Charles River Laboratories (CRL) Preclinical Services
(Reno, NV). A total of 15 female cynomolgus monkeys (2.2 — 2.6 kg) from CRL stock were
randomly assigned to five groups (n = 3/group). Animals in group 1 were given an
intravenous (IV) and subcutaneous (SC) dose of the control vehicle. Animals in groups 2, 3,
and 4 were given a single IV bolus dose of anti-IL-4/IL-13 IgG4 at 10, 30, and 100 mg/kg,
respectively. Animals in group 5 were given a SC dose of anti-IL-4/IL-13 IgG4 at 10 mg/kg.
[0345] The PK study with anti-IL-4/IL-13 IgG1 was conducted at Shin Nippon
Biomedical Laboratories (SNBL) USA (Everett, WA). A total of 12 female cynomolgus
monkeys (2.4 — 3.1 kg) from SNBL stock were randomly assigned to four groups (n =
3/group). Animals in group 1 were given an IV dose of the control vehicle. Animals in
groups 2, 3, and 4 were given a single IV bolus dose of anti-IL-4/IL-13 IgG1 at 10, 30, and 60
mg/kg, respectively.
[0346] For both studies, serum samples were collected at various time points out to 4-5
weeks post dose and concentrations of anti-1L-4/IL-13 IgG4 or anti-IL-4/TL-13 IgG1 and
were assessed by ELISA with limit of quantitation of 0.078 pg/mL and anti-therapeutic
antibodies (ATA) by bridging ELISA. For PK data calculations, Study Day 1 was converted
to PK Day 0 to indicate the start of dose administration. All time points after the in life
dosing day are calculated as Study Day minus 1. The serum concentration data for each
animal were analyzed using 2 compartment analysis with WinNonlin®, Version 5.2.1
(Pharsight; Mountain View, CA).
[0347] The serum concentration-time profiles of anti-IL-4/IL-13 IgG4 and anti-IL-4/IL-13
IgG1 bispecific antibodies exhibited biphasic disposition with linear pharmacokinetics over
the dose range tested (Figures 7A and 7B). The initial volume of central compartment for

both antibodies was similar to the serum volume indicating limited distribution. Both
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antibodies had a relatively slow clearance (CL) and a long terminal half-life as expected for
human IgG4 and IgG1 antibodies in cynomolgus monkeys (Mean CL =5.79 to 6.70
mL/day/kg for anti-IL-4/1L-13 IgG4 and 3.59 to 4.09 mL/day/kg for anti-IL-4/IL-13 IgG1).
Based on the area-under-the curve (AUC) calculated for the 10 mg/kg dose groups, the SC
bioavailability of the anti-IL-4/IL-13 IgG4 antibody was 95.1%. The presence of anti-
therapeutic antibodies (ATA) was detected in 50% of the anti-IL-4/1L-13 IgG4 dosed animals,
including all 3 animals in the 100 mg/kg IV dose group, and appeared to be associated with
the increased elimination of anti-IL-4/IL-13 IgG4 after day 14). There was a low incidence of
ATA detected in anti-IL-4/1L-13 IgG1 treated animals which did not appear to affect the PK.
Overall the pharmacokinetics of both anti-IL-4/IL-13 IgG4 and anti-I1L-4/1L-13 IgG1
bispecific antibodies were similar and comparable to that of other humanized IgGland IgG4
monoclonal antibodies in cynomolgus monkeys.

EXAMPLE 10 - Lung Partitioning in a Cynomolgus Monkey Asthma Model
[0348] We evaluated potential differences in the lung partitioning of IgG4 vs. IgG1 anti-
IL-4/11L-13 bispecific antibodies in a cynomolgus monkey model of asthma. In this asthma
model, cynomolgus monkeys that were naturally sensitized to Ascaris suum (4. suum)
received an aerosol challenge of 4. suum extract to elicit allergic inflammatory responses that
mimic those of asthmatics exposed to allergens.
[0349] The lung partitioning study in cynomolgus monkeys was approved by IACUC.
This study comparing anti-IL-4/IL-13 IgG4 and anti-IL-4/IL-13 IgG1 was conducted at CRL,
Preclinical Services (Reno, NV). The study consisted of two different sessions. In the first
session, cynomolgus monkeys (3-10 kg) from CRL stock received a baseline aerosol
challenge with Ascaris suum (A. suum) to determine the suitability of the A. suum challenge
to elicit appropriate airway responses in each animal. The animals were monitored for signs
of distress throughout the challenge period and were not given antibodies during this session.
Four weeks later, the second session was initiated and a total of 7 male cynomolgus monkeys
were randomly assigned to two groups (n = 3 in IgG4 group; n=4 in IgG1 group). These
monkeys then received 10 mg/kg of either anti-1L-4/1L-13 1gG4 or anti-IL-4/IL-13 IgG1 via
an IV bolus dose on Study Day 1 and Study Day 8. Subsequently, the animals were
challenged via aerosol inhalation with A. suum on Study Day 9. At various time points up to
23 days post dose, bronchoalveolar lavage (BAL) fluid and serum samples were collected and
analyzed for anti-1L-4/IL-13 IgG4 or anti-IL-4/IL-13 IgG1 concentrations by ELISA with
limit of quantitation of 0.078 pg/mL. For data calculations, Study Day 1 was converted to PK
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Day 0 to indicate the start of dose administration. All time points after the in life dosing day
are calculated as Study Day minus 1. Urea and albumin were measured in BAL and serum to
estimate epithelial lining fluid (ELF) concentrations and to correct for inflammation induced
vascular leakage, respectively. Ascaris specific IgE was also measured in the serum by
ELISA. Dilution factors were estimated using BAL and serum urea concentration data as
described by Rennard et al., 1986, J. Appl. Physiol., 60(2): 532-538.

[0350] We compared the serum concentrations to epithelial lining fluid (ELF)
concentrations of anti-IL-4/IL-13 IgG4 and anti-IL-4/3 IgG1 antibodies following TV
administration of 10 mg/kg on Study Days 1 and 8 and a lung challenge with 4. suum extract
on Study Day 9. IgG concentration values in the ELF were derived by correcting BAL fluid
IgG concentration data for dilution inherent to the BAL fluid collection procedure as
described, €.g., in Rennard et al., 1986, J. Appl. Physiol., 60(2): 532-538. The serum to lung
partitioning of anti-IL-4/TL-13 IgG4 and anti-IL-4/IL-13 IgG1 bispecific antibodies were
comparable throughout the length of the study (Figure 8). Prior to the allergen challenge,
ELF concentrations for both antibodies were approximately 1% - 4% of IgG serum
concentrations, indicating that only a small fraction of the systemic antibody reached the ELF.
Inhalation challenge with 4. suum on Study Day 9 appeared to result in increased lung
partitioning for both antibodies. However, upon normalizing IgG concentrations to albumin
concentrations in the ELF and comparing these values to serum IgG concentrations, the data
suggested that the increased ELF IgG concentrations following the respiratory challenge were
due to non-specific macromolecular vascular leakage induced by the challenge.

EXAMPLE 11 — Anti-IL-4, Anti-IL-13, and Anti-IL-4/IL-13 Antibody Efficacy in a
Mouse Allergic Airway Inflammation and Asthma Model

[0351] Eight BALB/c mice (Charles River Laboratories) were used in this study. On day
0 all mice were intraperitoneally (IP) immunized with 50 pg trinitrophenyl-ovalbumin (TNP-
OVA) in 2mg alum in 100 pl sterile PBS. Starting on day 35 post immunization, all mice
were aerosol challenged daily for 7 consecutive days with 1% TNP-OVA in PBS for 30
minutes via a nebulizer. Starting on day 37, mice were treated daily with monoclonal
antibodies (mAbs), administered IP 4 hours prior to each aerosol challenge for 7 days as
shown in Figure 9A.

[0352] On day 42, all mice were bled retroorbitally under anesthesia for 200 pl serum
terminally (to measure TNP-OVA-specific IgE, IgG1, and antibody serum concentrations

achieved during study). Mice were orbitally bled under isoflurane anesthesia to obtain serum
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samples for TNP-OVA specific immunoglobulin and serum TARC (thymus and activation
regulated chemokine) measurements by ELISA. Bronchoalveolar lavage fluid samples were
collected for differential counts. Lungs were perfused with cold PBS then analyzed by FACS.
Lungs were minced into pieces, then mashed through a metal mash to obtain single cells
suspensions, then filtered through vial 0.7 um nylon filter. Lung samples are resuspended in 5
ml. A fixed volume of cell suspension was added to a fixed concentration of FITC labeled
fluorescent beads and analyzed on a flow cytometer, collecting 5000 bead events per sample
to obtain cell counts. For quantitative and phenotypic analysis of lungs, 3 million lung cells
per sample were stained with fluorochrome-labeled mAbs against surface leukocyte markers
(CD44-FTC, CD4-APC, CCR3-Pe and CD4-APC, or CD11¢-FITC, CD11b-PE and Gr-1-
APC; BD Biosciences, San Jose, CA). Samples were run on a BD FACSCalibur (BD, San
Jose, CA) and analyzed on Flowjo software (Ashland, OR ).

[0353] The results of that experiment are shown in Figures 9B to 9E. Administration of
anti-1L-4/IL-13 bispecific antibody suppressed lung eosinophils to a greater extent than anti-
IL-4 antibody (p=0.0381), and appeared to suppress lung eosinophils to a greater extent than
anti-IL-13 antibody, although the difference did not reach statistical significance (p=0.1803)
(Figure 9B). Similarly, administration of anti-IL-4/IL-13 bispecific antibody suppressed
eosinophils in bronchoalveolar lavage fluid to a greater extent than either anti-IL-4 antibody
(p=0.0031) or anti-IL-13 antibody (p=0.0135) (Figure 9C). Administration of either anti-1L-4
antibody or anti-IL-4/IL-13 bispecific antibody appeared to reduce TNP-OV A-specific IgE
compared to control treatment, although the results did not reach statistical significance
(Figure 9D). Finally, administration of anti-IL-4/IL-13 bispecific antibody suppressed serum
TARC levels to a greater extent than either anti-IL-4 antibody or anti-IL-13 antibody
(p<0.0001 and p=0.0323, respectively) (Figure 9E).

DISCUSSION

[0354] Here we have applied the previously developed knobs-into-holes bispecific
antibody platform to generate human IgG1 and human IgG4 bispecific antibodies against the
cytokines IL-4 and IL-13. Given the overlapping and unique biologies of IL-4 and IL-13, as
well as the activities of anti-IL-13 antibodies in the treatment of moderate-to-severe
asthmatics, a bispecific antibody targeting both IL-4 and IL-13 may be an improved therapy
over anti-IL-13 for the treatment of asthma. The data presented in Example 11 above is
supportive of this hypothesis. Our anti-IL-4/IL-13 bispecific antibody is an extension of the

anti-1L-13 antibody lebrikizumab, which showed clinical efficacy in a Phase I study in
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moderate-to-severe uncontrolled asthma. Since lebrikizumab is a human IgG4 antibody, we
used the knobs-into-holes bispecific antibody platform with human IgG4 in order to match
the isotype of our anti-IL-4/IL-13 bispecific antibody to that of lebrikizumab.

[0355] One of the key differences between human IgG1 and 1gG4 isotypes is the CH3
dimer interface, which affects the dimer stability. Differences are driven by position 409. Our
results demonstrate that the knobs-into-holes mutations are compatible with Arg409 in the
CH3 domain of 1gG4, both in terms of expression as half-antibodies as well as assembly into
a bispecific antibody. We could not detect any significant differences in the assembly
efficiency or in the quality of final antibody material between the two different isotypes.
[0356] While the expression of human antibodies of various isotypes is well-established
in mammalian cells, there have been fewer attempts to express different human antibody
isotypes in E. coli, and thus, the expression of full-length or half antibodies of human IgG4
isotype in E. coli is not as well-documented. Here we demonstrate for these anti-IL-4/IL-13
bispecific antibodies that human IgG4 hemimers can be successfully expressed in large
quantities in E. coli cells and assembled into bispecific antibodies as readily as human IgG1
bispecific antibodies.

[0357] One of the hallmarks of the knobs-into-holes technology is the retention of the
biophysical properties of the monovalent parental antibody in a final bispecific molecule.
Both the IgG1 and IgG4 bispecific antibodies retained the target epitope and binding
properties of the parental Fab, including high affinity to the IL-4 or IL-13 target cytokine,
leading to high potency in in vitro cellular assays.

[0358] Pharmacokinetic studies in cynomolgus monkeys demonstrated slow clearance
and similar terminal half-lives for both IgG1 and IgG4 bispecific antibodies. In addition, both
IgG1 and IgG4 bispecific antibodies partitioned comparably from the serum to the lung at
levels that may enable the complete neutralization of pathogenic IL.-4 and IL-13 in the lung,
which is important for the treatment of asthma. Although the IgG4 bispecific appeared to
have a higher rate of ATA compared to the IgG1 bispecific in cynomolgus monkeys, given
the small number of animals used in our studies, as well as the lack of a clear relationship
between the immunogenicity of humanized antibodies in cynomolgus monkeys vs. humans,
we cannot make any conclusions about the relative immunogenicity of our anti-IL-4/1L-13
IgG4 and IgG1 bispecific antibodies in humans. It should be noted, however, that aside from
the CDR regions of the antibody Fab’s, our bispecific antibodies consist of fully human IgG1

and IgG4 sequences that should exhibit minimal immunogenicity in humans. Thus, the
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bispecific antibodies that we have generated are good candidates for clinical development for
the treatment of asthma as well as IPF and other respiratory disorders. Furthermore, based on
the in vivo data presented herein, methods of treating human disorders, such as asthma, IPF
and other respiratory disorders, would naturally follow.

[0359] Antibodies of different human isotypes can have very different ir vitro and in vivo
properties resulting from differences in binding to serum complement proteins and Fcy
receptors on immune effector cells (Nirula, A. et al., 2011, Curr Opin Rheumatol 23, 119—
124). In particular, antibodies of human IgG1 isotype effectively activate the complement
system and engage Fcy receptors to trigger antibody-dependent cellular cytoxicity (ADCC),
whereas antibodies of human IgG4 isotype do not activate the complement system and have
reduced ADCC. Importantly, these properties in antibody effector function require antibody
glycosylation that is generated during expression in mammalian cells. Antibodies produced
in bacterial cells such as E. coli lack antibody effector function (Jung, S.T. et al., 2011, Curr.
Opin. Biotechnol. 22, 858-867; Simmons, L.C., et al., 2002, J Immunol Methods 263, 133—
147) regardless of isotype, due to a lack of antibody glycosylation. Although the bispecific
antibodies produced in this study were produced in E. coli and therefore lacked glycosylation
and Fc effector function, the bispecific antibodies described herein may also be produced in
mammalian cells. This approach may effectively extend the knobs-into-holes bispecific
antibody platform for these antibodies to include fully glycosylated bispecific anti-IL-4/TL-13
of human IgG1 and IgG4 antibody isotypes and may in turn provide a broad range of

therapeutic bispecific antibodies with differing effector functions.

[0360] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, the descriptions and
examples should not be construed as limiting the scope of the invention. The disclosures of
all patent and scientific literature cited herein are expressly incorporated in their entirety by

reference.
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TABLE OF SEQUENCES
SEQID | Description Sequence
NO:
1 mul9Cl1 VH QIQLVQSGPE LKKPGETVKI SCKASGYTFT DYSMHWMKQA
PGKGLKWMVW INTETGEPTY ADDFKGRFAF SLETSANTAY
LKINNLKNED TATYFCARGG IFYGMDYWGQ GTSVTVSS
2 mul9Cl1 VL SIVMTQTPKF LLISAGDRVT ITCKASQSVI NDAAWYQQKP
GQSPRLLIYY TSHRYTGVPD RFTGSGYGTD FTFTISTVQA
EDLAVYFCQQ DYTSPWTFGG GTKLEIKR
3 hul9C11 VHI QVQLVQSGAE VKKPGASVKV SCKASGYTFT DYSMHWVRQA
graft PGQGLEWMVW INTETGEPTY ADDFKGRVTI TRDTSTSTAY
LELSSLRSED TAVYYCARGG IFYGMDYWGQ GTLVTVSS
4 hul9C11 VH1.L | QUOLVQSGAE VKKPGASVKV SCKASGYTFT DYSMHWVRQA
graft PGQGLEWMVW INTETGEPTY ADDFKGRVTI TLDTSTSTAY
LELSSLRSED TAVYYCARGG IFYGMDYWGQ GTLVTVSS
5 huloC11 QVQLVQSGAE VKKPGASVKV SCKASGYTFT DYSMHWVRQA
PGQGLEWMVW INTETGEPTY ADDFKGRFTF TLDTSTSTAY
VH1.FFL graft LELSSLRSED TAVYYCARGG IFYGMDYWGQ GTLVTVSS
6 hul9C11 VH3 EVQLVESGGG LVQPGGSLRL SCAASGYTFT DYSMHWVRQA
graft PGKGLEWVVW INTETGEPTY ADDFKGRFTI SRDNSKNTLY
LOMNSLRAED TAVYYCARGG IFYGMDYWGQ GTLVTVSS
7 hul9Cl11 EVQLVESGGG LVQPGGSLRL SCAASGYTFT DYSMHWVRQA
PGKGLEWVVW INTETGEPTY ADDFKGRFTF SLDNSKNTAY
VH3.FLA graft LOMNSLRAED TAVYYCARGG IFYGMDYWGQ GTLVTVSS
8 hul9C11 VH3. | EVQLVESGGG LVQPGGSLRL SCAASGYTFT DYSMHWVRQA
LA graft PGKGLEWVVW INTETGEPTY ADDFKGRFTI SLDNSKNTAY
LOMNSLRAED TAVYYCARGG IFYGMDYWGQ GTLVTVSS
9 hul9C11 VH3. | EVOQLVESGGG LVQPGGSLRL SCAASGYTFT DYSMHWVRQA
LA.SV graft PGKGLEWVVW INTETGEPTY ADSVKGRFTI SLDNSKNTAY
LOMNSLRAED TAVYYCARGG IFYGMDYWGQ GTLVTVSS
10 hul9C11 VL k1 | DIQMTQSPSS LSASVGDRVT ITCKASQSVI NDAAWYQQKP
graft GKAPKLLIYY TSHRYTGVPS RFSGSGSGTD FTLTISSLQP
EDFATYYCQQ DYTSPWTFGQ GTKVEIKR
11 hul9C11 VL k3 | EIVLTQSPAT LSLSPGERAT LSCKASQSVI NDAAWYQQKP
graft GQAPRLLIYY TSHRYTGIPA RFSGSGSGTD FTLTISSLEP
EDFAVYYCQQ DYTSPWTFGQ GTKVEIKR '
12 19C11 HVRH1 | GYTFTDYSMH
13 19C11 VWINTETGEPTYADSVKG
HVRH2.SV
14 19C11 HVRH3 | GGIFYGMDY
15 19C11 HVRL1 | KASQSVINDAA
16 19C11 HVRL2 | YTSHRYT
17 19C11 HVRL3 | QQDYTSPWT
18 19C11 HVRH?2 | VWINTETGEPTYADDFKG
56 lebrikizumab QVTLRESGPA LVKPTQTLTL TCTVSGFSLS AYSVNWIRQP
VH PGKALEWLAM IWGDGKIVYN SALKSRLTIS KDTSKNQVVL
TMINMDPVDT ATYYCAGDGY YPYAMDNWGQ GSLVTVSS
57 lebrikizumab DIVMTQSPDS LSVSLGERAT INCRASKSVD SYGNSFMHWY
VL QOKPGQPPKL LIYLASNLES GVPDRFSGSG SGTDFTLTIS
SLQAEDVAVY YCQQONNEDPR TFGGGTKVEI KR
19 lebrikizumab EVTLRESGPA LVKPTQTLTL TCTVSGFSLS AYSVNWIRQP
VH QIE PGKALEWLAM IWGDGKIVYN SALKSRLTIS KDTSKNQVVL
TMTNMDPVDT ATYYCAGDGY YPYAMDNWGQ GSLVTVSS
20 lebrikizumab DIVLTQSPDS LSVSLGERAT INCRASKSVD SYGNSFMHWY
VL MA4L QQKPGQPPKL LIYLASNLES GVPDRFSGSG SGTDFTLTIS
SLQAEDVAVY YCQQONNEDPR TFGGGTKVEI KR
21 lebrikizumab GFSLSAYSVNW
HVRH1
60 lebrikizumab AYSVN
HVRH1
(alternate)
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oY) lebrikizumab MIWGDGKIVYNSALKS
HVRH2
23 lebrikizumab DGYYPYAMDN
HVRH3
24 lebrikizumab RASKSVDSYGNSFMH
HVRLI1
25 lebrikizumab LASNLES
HVRL2
26 lebrikizumab QONNEDPRT
HVRL3
27 human IL-4 MGLTSQLLPP LFFLLACAGN FVHGHKCDIT LQEIIKTLNS
CCUTSOT LTEQKTLCTE LTVTDIFAAS KNTTEKETFC RAATVLRQFY
prec SHHEKDTRCL GATAQQFHRH KQLIRFLKRL DRNLWGLAGL
(Swiss-Prot NSCPVKEANQ STLENFLERL KTIMREKYSK CSS
Accession No.
P05112.1)
78 human 1L-4, HKCDIT LQEIIKTLNS LTEQKILCTE LTVIDIFAAS
mature form KNTTEKETFC RAATVLRQFY SHHEKDTRCL GATAQQFHRH
. . KQLIRFLKRL DRNLWGLAGL NSCPVKEANQ STLENFLERL
(without signal | xprMREKYSK CSS
sequence)
29 human IL.-13
CCUTSOr MALLLT TVIALTCLGG FASPGPVPPS TALRELIEEL
prec VNITQNQKAP LCNGSMVWSI NLTAGMYCAA LESLINVSGC
(Swiss-Prot SAIEKTQRML SGFCPHKVSA GQFSSLHVRD TKIEVAQFVK
Accession No. DLLLHLKKLF REGRFN
P35225.2)
30 human IL-13, SP GPVPPSTALR ELIEELVNIT ONQKAPLCNG
mature form SMVWSINLTA GMYCAALESL INVSGCSAIE KTQRMLSGEFC
. . PHKVSAGQFS SLHVRDTKIE VAQFVKDLLL HLKKLFREGR
(without signal
FN
sequence)
31 human IL-13 LTCLGGFASP GPVPPSTALR ELIEELVNIT QNQKAPLCNG
R130Q mature SMVWSINLTA GMYCAALESL INVSGCSAIE KTQRMLSGFC
A PHKVSAGQFS SLHVRDTKIE VAQFVKDLLL HLKKLFREGQ
orm FN
32 cynomolgus MALLLTMVIA LTCLGGFASP SPVPPSTALK ELIEELVNIT
monkev IL-13 ONQKAPLCNG SMVWSINLTA GVYCAALESL INVSGCSAIE
y KTQRMLNGFC PHKVSAGQOFS SLRVRDTKIE VAQFVKDLLV
precursor HLKKLFREGQ FN
(GenBank
Accession No.
ABG75889.1)
33 cynomolgus MGLTSQLLPP LFFLLACAGN FVHGHKCDIT LQEIIKTLNS
monkev IL-4 LTEQKTLCTK LTITDILAAS KNTTEKETFC RAATVLRQFY
Y SHHEKDTRCL GATAQQFHRH KQLIRFLKRL DRNLWGLAGL
precursor NSCPVKEANQ STLENFLERL KTIMREKYSK CSS
(Swiss-Prot
Accession No.
P79339.2);
mature form is
amino acids 25-
153
34 IgG1 T366W ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS
heavy chain WNSGALTSGV HTFPAVLQSS GLYSLSSVVT VPSSSLGTQT
vy ; YICNVNHKPS NTKVDKKVEP KSCDKTHTCP PCPAPELLGG
constant réglon | pgyFLFPPKP KDTLMISRTP EVTCVVVDVS HEDPEVKFNW
YVDGVEVHNA KTKPREEQYN STYRVVSVLT VLHQDWLNGK
EYKCKVSNKA LPAPIEKTIS KAKGQPREPQ VYTLPPSREE
MTKNQVSLWC LVKGFYPSDI AVEWESNGQP ENNYKTTPPV
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LDSDGSFFLY
QKSLSLSPGK

SKLTVDKSRW

QQGNVFSCSV

MHEALHNHYT

35

IgG1 T3665/
L368A/Y407V
heavy chain
constant region

ASTKGPSVFP
WNSGALTSGV
YICNVNHKPS
PSVFLFPPKP
YVDGVEVHNA
EYKCKVSNKA
MTKNQVSLSC
LDSDGSFFLV
QKSLSLSPGK

LAPSSKSTSG
HTFPAVLQSS
NTKVDKKVEP
KDTLMISRTP
KTKPREEQYN
LPAPIEKTIS
AVKGFYPSDI
SKLTVDKSRW

GTAALGCLVK
GLYSLSSVVT
KSCDKTHTCP
EVTCVVVDVS
STYRVVSVLT
KAKGQPREPQ
AVEWESNGQP
QQGNVFSCSV

DYFPEPVTVS
VPSSSLGTQT
PCPAPELLGG
HEDPEVKFNW
VLHQDWLNGK
VYTLPPSREE
ENNYKTTPPV
MHEALHNHYT

36

1gG4 T366W /
S228P heavy
chain constant
region

ASTKGPSVEP
WNSGALTSGV
YTCNVDHKPS
FLFPPKPKDT
GVEVHNAKTK
CKVSNKGLPS
NQVSLWCLVK
DGSFFLYSRL
LSLSLGK

LAPCSRSTSE
HTFPAVLQSS
NTKVDKRVES
LMISRTPEVT
PREEQFNSTY
SIEKTISKAK
GFYPSDIAVE
TVDKSRWQEG

STAALGCLVK
GLYSLSSVVT
KYGPPCPPCP
CVVVDVSQED
RVVSVLTVLH
GQPREPQVYT
WESNGQPENN
NVFSCSVMHE

DYFPEPVTVS
VPSSSLGTKT
APEFLGGPSV
PEVQFNWYVD
QDWLNGKEYK
LPPSQEEMTK
YKTTPPVLDS
ALHNHYTQKS

37

IgG4 T366S/
L368A/Y407V/
S228P heavy
chain constant
region

ASTKGPSVFP
WNSGALTSGV
YTCNVDHKPS
FLFPPKPKDT
GVEVHNAKTK
CKVSNKGLPS
NQVSLSCAVK
DGSFFLVSRL
LSLSLGK

LAPCSRSTSE
HTFPAVLQSS
NTKVDKRVES
LMISRTPEVT
PREEQFNSTY
SIEKTISKAK
GFYPSDIAVE
TVDKSRWQEG

STAALGCLVK
GLYSLSSVVT
KYGPPCPPCP
CVVVDVSQED
RVVSVLTVLH
GQPREPQVYT
WESNGQPENN
NVFSCSVMHE

DYFPEPVTVS
VPSSSLGTKT
APEFLGGPSV
PEVQFNWYVD
QDWLNGKEYK
LPPSQEEMTK
YKTTPPVLDS
ALHNHYTQKS

38

hul9C11 IgG4
T366S/
L368A/Y407V/
S228P heavy
chain

EVQLVESGGG
PGKGLEWVVW
LOMNSLRAED
TKGPSVFPLA
SGALTSGVHT
CNVDHKPSNT
FPPKPKDTLM
EVHNAKTKPR
VSNKGLPSST
VSLSCAVKGF
SFFLVSRLTV
LSLGK

LVQPGGSLRL
INTETGEPTY
TAVYYCARGG
PCSRSTSEST
FPAVLQSSGL
KVDKRVESKY
ISRTPEVTCV
EEQFNSTYRV
EKTISKAKGQ
YPSDIAVEWE
DKSRWQEGNV

SCAASGYTFT
ADSVKGRFTI
IFYGMDYWGQ
AALGCLVKDY
YSLSSVVTVP
GPPCPPCPAP
VVDVSQEDPE
VSVLTVLHQD
PREPQVYTLP
SNGQPENNYK
FSCSVMHEAL

DYSMHWVROQA
SLDNSKNTAY
GTLVTVSSAS
FPEPVTVSWN
SSSLGTKTYT
EFLGGPSVFL
VQFNWYVDGV
WLNGKEYKCK
PSQEEMTKNQ
TTPPVLDSDG
HNHYTQKSLS

39

hul9C11 light
chain

DIQMTQSPSS
GKAPKLLIYY
EDFATYYCQQ
SDEQLKSGTA
ESVTEQDSKD
LSSPVTKSEN

LSASVGDRVT
TSHRYTGVPS
DYTSPWTEFGQ
SVVCLLNNFEY
STYSLSSTLT
RGEC

ITCKASQSVI
RFSGSGSGTD
GTKVEIKRTV
PREAKVQWKV
LSKADYEKHK

NDAAWYQQKP
FTLTISSLQP
AAPSVFIFPP
DNALQSGNSQ
VYACEVTHQG

40

lebrikizumab
Q1E IgG4
T366W/S228P
heavy chain

EVTLRESGPA
PGKALEWLAM
TMTNMDPVDT
TKGPSVFPLA
SGALTSGVHT
CNVDHKPSNT
FPPKPKDTLM
EVHNAKTKPR
VSNKGLPSSI
VSLWCLVKGF
SFFLYSRLTV
LSLGK

LVKPTQTLTL
IWGDGKIVYN
ATYYCAGDGY
PCSRSTSEST
FPAVLQSSGL
KVDKRVESKY
ISRTPEVTCV
EEQFNSTYRV
EKTISKAKGQ
YPSDIAVEWE
DKSRWQEGNV

TCTVSGFSLS
SALKSRLTIS
YPYAMDNWGQ
AALGCLVKDY
YSLSSVVTVP
GPPCPPCPAP
VVDVSQEDPE
VSVLTVLHQD
PREPQVYTLP
SNGQPENNYK
FSCSVMHEAL

AYSVNWIRQP
KDTSKNQVVL
GSLVTVSSAS
FPEPVTVSWN
SSSLGTKTYT
EFLGGPSVFL
VQFNWYVDGV
WLNGKEYKCK
PSQEEMTKNQ
TTPPVLDSDG
HNHYTQKSLS

41

lebrikizumab
MA4L light chain

DIVLTQSPDS
QQKPGQPPKL
SLQAEDVAVY
IFPPSDEQLK
GNSQESVTEQ
THQGLSSPVT

LSVSLGERAT
LIYLASNLES
YCQONNEDPR
SGTASVVCLL
DSKDSTYSLS
KSFNRGEC

INCRASKSVD
GVPDRFSGSG
TFGGGTKVEI
NNFYPREAKV
STLTLSKADY

SYGNSFMHWY
SGTDFTLTIS
KRTVAAPSVF
QWKVDNALQS
EKHKVYACEV
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58 lebrikizumab QVTLRESGPA LVKPTQTLTL TCTVSGFSLS AYSVNWIRQP
1G4 T366W/ PGKALEWLAM IWGDGKIVYN SALKSRLTIS KDTSKNQVVL
S$228P b TMTNMDPVDT ATYYCAGDGY YPYAMDNWGQ GSLVTVSSAS
ob heavy TKGPSVFPLA PCSRSTSEST AALGCLVKDY FPEPVTVSWN
chain SGALTSGVHT FPAVLQSSGL YSLSSVVTVP SSSLGTKTYT
CNVDHKPSNT KVDKRVESKY GPPCPPCPAP EFLGGPSVFL
FPPKPKDTLM ISRTPEVTCV VVDVSQEDPE VQFNWYVDGV
EVHNAKTKPR EEQFNSTYRV VSVLTVLHQD WLNGKEYKCK
VSNKGLPSSI EKTISKAKGQ PREPQVYTLP PSQEEMTKNQ
VSLWCLVKGF YPSDIAVEWE SNGQPENNYK TTPPVLDSDG
SFFLYSRLTV DKSRWQEGNV FSCSVMHEAL HNHYTQKSLS
LSLGK
59 lebrikizumab DIVMTQSPDS LSVSLGERAT INCRASKSVD SYGNSFMHWY
licht chain QQKPGQPPKL LIYLASNLES GVPDRFSGSG SGTDFTLTIS
g SLOAEDVAVY YCQQNNEDPR TFGGGTKVEI KRTVAAPSVF
IFPPSDEQLK SGTASVVCLL NNFYPREAKV QWKVDNALQS
GNSQESVTEQ DSKDSTYSLS STLTLSKADY EKHKVYACEV
THQGLSSPVT KSFNRGEC
42 IL-13 epitope, ESLINVSG
amino acids 68
to 75 of SEQ ID
NO: 29 (amino
acids 50 to 57 of
SEQ ID NO: 30)
43 TL-13 epitope, YCAALESLINVS
amino acids 63
to 74 of SEQ ID
NO: 29 (amino
acids 45 to 56 of
SEQ ID NO: 30)
44 anti-IL-13 DIVLTQSPAS LAVSLGQRAT ISCRASQSVS TSSYSYMNWY
QQTPGQPPKL LIKYASNLES GIPARFSGSG SGTDFTLNIH
mullH4 VL PVEEEDTATY YCQHSWEIPY TFGGGT
45 anti-IL-13 QVTLKESGPG ILQPSQTLSL TCSFSGFSLS TSDMGVGWIR
mul1H4 VH OPSGKGLEWL AHIWWDDVKR YNPALKSRLT ISKDTSSSQV
FLKIASVDTA DTATYYCARI GTNYGYDGLF DYWGQGTTLT
Vss
46 anti-IL-13 DIVMIQSPDS LAVSLGERAT INCRASQSVS TSSYSYMNWY
. QOKPGQOPPKL LIKYASNLES GVPDRFSGSG SGTDFTLTIS
hul}H4V6hght SLOAEDVAVY YCQHSWEIPY TFGQGTKVEI KRTVAAPSVFE
chain IFPPSDEQLK SGTASVVCLL NNFYPREAKV QWKVDNALQS
GNSQESVTEQ DSKDSTYSLS STLTLSKADY EKHKVYACEV
THQGLSSPVT KSFNRGEC
47 anti-lL-13 EVOLVESGPA LVKPTQTLTL TCTFSGFSLS TSDMGVGWIR
hul 1HAv6 QPPGKALEWL AHIWWDDVKR YNPALKSRLT ISKDTSKNQV
b . VLTMTNMDPV DTATYYCARI GTNYGYDALF DYWGQGTLVT
eavy chain VSSASTKGPS VFPLAPSSKS TSGGTAALGC LVKDYFPEPV
TVSWNSGALT SGVHTFPAVL QSSGLYSLSS VVTVPSSSLG
TQTYICNVNH KPSNTKVDKK VEPKSCDKTH TCPPCPAPEL
LGGPSVFLFP PKPKDTLMIS RTPEVTCVVV DVSHEDPEVK
FNWYVDGVEV HNAKTKPREE QYNSTYRVVS VLTVLHQDWL
NGKEYKCKVS NKALPAPIEK TISKAKGQPR EPQVYTLPPS
REEMTKNQVS LTCLVKGFYP SDIAVEWESN GQPENNYKTT
PPVLDSDGSF FLYSKLTVDK SRWQQGNVFS CSVMHEALHN
HYTQKSLSLS PGK
48 anti-1L-13 DIVMTQSPDS LAVSLGERAT INCRASQSVS TSSYSYMNWY
OQKPGQPPKL LIKYASNLES GVPDRFSGSG SGTDFTLTIS
bul1H4v6 VL SLOAEDVAVY YCQHSWEIPY TFGQGTKVEI K
49 anti-IL-13 EVQLVESGPA LVKPTQTLTL TCTFSGFSLS TSDMGVGWIR
hul 1H4v6 VH QPPGKALEWL AHIWWDDVKR YNPALKSRLT ISKDTSKNQV
VLTMTNMDPV DTATYYCARI GTNYGYDALF DYWGQGTLVT
VSSs
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50 hul1H4v6 GFSLSTSDMGVG
HVRHI1

51 hul1H4v6 AHIWWDDVKRYNPALKS
HVRH2

52 hul1H4vé6 ARIGTNYGYDALFDY
HVRH3

53 hul1H4v6 RASQSVSTSSYSYMN
HVRL1

54 hul1H4vé6 YASNLES
HVRL2

55 hul 1H4v6 QHSWEIPYT
HVRL3
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CLAIMS:

1. A multispecific antibody comprising an antigen-binding domain that comprises a first
VH/VL unit that specifically binds IL-4 and a second VH/VL unit that specifically binds IL-
13, wherein the antibody:

a) inhibits binding of IL-4 to IL-4 receptor alpha (IL-4Ra),

b) inhibits IL-4-induced proliferation of cells in vitro, and/or

c) inhibits IL-13-induced proliferation of cells in vitro.

2. The multispecific antibody of claim 1, wherein the first VH/VL unit comprises HVR-
H3 comprising the amino acid sequence of SEQ ID NO: 14, HVR-L3 comprising the amino
acid sequence of SEQ ID NO: 17, and HVR-H2 comprising the amino acid sequence of SEQ
ID NO: 13 or SEQ ID NO: 18.

3. The multispecific antibody of claim 1 or claim 2, wherein the first VH/VL unit
comprises HVR-H1 comprising the amino acid sequence of SEQ ID NO: 12, HVR-H2
comprising the amino acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18, and HVR-H3
comprising the amino acid sequence of SEQ ID NO: 14.

4. The multispecific antibody of any one of claims 1 to 3, wherein the first VH/VL unit
comprises HVR-L1 comprising the amino acid sequence of SEQ ID NO: 15, HVR-L2
comprising the amino acid sequence of SEQ ID NO: 16, and HVR-L3 comprising the amino
acid sequence of SEQ ID NO: 17.

5. The multispecific antibody of any one of claims 1 to 4, wherein the first VH/VL unit
comprises (a) a VH sequence having at least 95% sequence identity to the amino acid
sequence of SEQ ID NO: 9; (b) a VL sequence having at least 95% sequence identity to the
amino acid sequence of SEQ ID NO: 10; or (¢) a VH sequence as in (a) and a VL sequence as
in (b).

6. The multispecific antibody of any one of claims 1 to 5, wherein the first VH/VL unit
comprises a VH sequence selected from SEQ ID NOs: 1 and 3 to 9.

7. The multispecific antibody of any one of claims 1 to 6, wherein the first VH/VL unit
comprises a VL sequence selected from SEQ ID NOs: 2, 10, and 11.

8. The multispecific antibody of claim 1, wherein the first VH/VL unit comprises the
VH sequence of SEQ ID NO: 9 and the VL sequence of SEQ ID NO: 10.

9. The multispecific antibody of any one of claims 1 to 8, wherein the second VH/VL

unit comprises:
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a) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 23, HVR-L3
comprising the amino acid sequence of SEQ ID NO: 26, and HVR-H2 comprising the
amino acid sequence of SEQ ID NO: 22; or

b) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 52, HVR-L3
comprising the amino acid sequence of SEQ ID NO: 55, and HVR-H2 comprising the
amino acid sequence of SEQ ID NO: 51.

10. The multispecific antibody of any one of claims 1 to 9, wherein the second VH/VL

unit comprises:

a) HVR-HI comprising the amino acid sequence of SEQ ID NO: 21 or the amino acid
sequence of SEQ ID NO: 60, HVR-H2 comprising the amino acid sequence of SEQ
ID NO: 22, and HVR-H3 comprising the amino acid sequence of SEQ ID NO: 23; or

b) HVR-HI comprising the amino acid sequence of SEQ ID NO: 50, HVR-H2
comprising the amino acid sequence of SEQ ID NO: 51, and HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 52.

11. The multispecific antibody of any one of claims 1 to 10, wherein the second VH/VL

unit comprises:

a) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 24, HVR-L2
comprising the amino acid sequence of SEQ ID NO: 25, and HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 26; or

b) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 53, HVR-L2
comprising the amino acid sequence of SEQ ID NO: 54, and HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 55.

12. The multispecific antibody of any one of claims 1 to 11, wherein the second VH/VL

unit comprises:

a) a VH sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO: 19;

b) a VL sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO: 20;

c) a VH sequence as in (a) and a VL sequence as in (b);

d) a VH sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO: 49,

e) a VL sequence having at least 95% sequence identity to the amino acid sequence of

SEQ ID NO: 48,
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f) a VH sequence as in (d) and a VL sequence as in (e).

13. The multispecific antibody of any one of claims 1 to 12, wherein the second VH/VL
unit comprises the VH sequence of SEQ ID NO: 19, 56, or 49.

14. The multispecific antibody of any one of claims 1 to 13, wherein the second VH/VL
unit comprises the VL sequence of SEQ ID NO: 20, 57, or 48.

15. The multispecific antibody of any one of claims 1 to 14, wherein the second VH/VL
unit comprises the VH sequence of SEQ ID NO: 19 or 56 and the VL sequence of SEQ ID
NO: 20 or 57; or the VH sequence of SEQ ID NO: 49 and the VL sequence of SEQ ID NO:
48.

16. The multispecific antibody of any one of claims 1 to 15, wherein the antibody
competes for binding to IL-4 with an antibody comprising a VH sequence of SEQ ID NO: 9
and a VL sequence of SEQ ID NO: 10.

17. The multispecific antibody of any one of claims 1 to 16, wherein the antibody
competes for binding to IL-13 with an antibody comprising a VH sequence of SEQ ID NO:
19 and a VL sequence of SEQ ID NO: 20, or with an antibody comprising a VH sequence of
SEQ ID NO: 49 and a VL sequence of SEQ ID NO: 48.

18. The multispecific antibody of any one of claims 1 to 17, wherein the antibody binds
an epitope within amino acids 77 to 89 of SEQ ID NO: 29, or within amino acids 82 to 89 of
SEQ ID NO: 29.

19. A multispecific antibody comprising a first VH/VL unit that specifically binds IL-4
and a second VH/VL unit that specifically binds IL-13, wherein the first VH/VL unit
comprises the VH sequence of SEQ ID NO: 9 and the VL sequence of SEQ ID NO: 10, and
the second VH/VL unit comprises the VH sequence of SEQ ID NO: 19 and the VL sequence
of SEQ ID NO: 20.

20. The multispecific antibody of any one of the preceding claims, wherein the antibody is
an IgG antibody.

21. The multispecific antibody of claim 20, wherein the antibody is an IgG1 or 1gG4
antibody.

22. The multispecific antibody of claim 21, wherein the antibody is an IgG4 antibody.

23. The multispecific antibody of any one of the preceding claims, wherein the antibody
comprises a first heavy chain constant region and a second heavy chain constant region,
wherein the first heavy chain constant region comprises a knob mutation and the second

heavy chain constant region comprises a hole mutation.
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24. The multispecific antibody of claim 23, wherein the first heavy chain constant region
is fused to the heavy chain variable region portion of a VH/VL unit that binds IL-4.

25. The multispecific antibody of claim 23 or claim 24, wherein the second heavy chain
constant region is fused to the heavy chain variable region portion of a VH/VL unit that binds
IL-13.

26. The multispecific antibody of claim 23, wherein the first heavy chain constant region
is fused to the heavy chain variable region portion of a VH/VL unit that binds IL-13.

27. The multispecific antibody of claim 23 or claim 26, wherein the second heavy chain
constant region is fused to the heavy chain variable region portion of a VH/VL unit that binds
IL-4.

28. The multispecific antibody of any one of claims 23 to 27, wherein the antibody is an
IgG1 antibody and wherein the knob mutation comprises a T366W mutation.

29. The multispecific antibody of any one of claims claim 23 to 28, wherein the antibody
is an IgG1 antibody and wherein the hole mutation comprises at least one, at least two, or
three mutations selected from T366S, L368A, and Y407V.

30. The multispecific antibody of any one of claims 23 to 27, wherein the antibody is an
IgG4 antibody and wherein the knob mutation comprises a T366W mutation.

31. The multispecific antibody of any one of claims 23 to 27 and 30, wherein the antibody
1s an IgG4 antibody and wherein the hole mutation comprises at least one, at least two, or
three mutations selected from T366S, L368A, and Y407V mutations.

32. The multispecific antibody of ciaim 23, wherein the antibody comprises a first heavy
chain constant region comprising the sequence of SEQ ID NO: 34.

33. The multispecific antibody of claim 23 or claim 32, wherein the antibody comprises a
second heavy chain constant region comprising the sequence of SEQ ID NO: 35.

34. The multispecific antibody of claim 23, wherein the antibody comprises a first heavy
chain constant region comprising the sequence of SEQ ID NO: 36.

35. The multispecific antibody of claim 23 or claim 34, wherein the antibody comprises a
second heavy chain constant region comprising the sequence of SEQ ID NO: 37.

36. A multispecific antibody that binds IL-4 and IL‘-13, wherein the antibody comprises a
first heavy chain comprising the sequence of SEQ ID NO: 38, a first light chain comprising
the sequence of SEQ ID NO: 39, a second heavy chain comprising the sequence of SEQ ID
NO: 40, and a second light chain comprising the sequence of SEQ ID NO: 41.

37. An isolated antibody that binds IL-4, wherein the antibody comprises:
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(a) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 14, HVR-L3
comprising the amino acid sequence of SEQ ID NO: 17, and HVR-H2 comprising the
amino acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18; or

(b) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 12, HVR-H2
comprising the amino acid sequence of SEQ ID NO: 13 or SEQ ID NO: 18, and HVR-
H3 comprising the amino acid sequence of SEQ ID NO: 14; or

(c) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 15, HVR-L2
comprising the amino acid sequence of SEQ ID NO: 16, and HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 17; or

(d) a VH sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO: 9; or

(e) a VL sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO: 10.

38. The isolated antibody of claim 37, wherein the antibody comprises HVR-H1
comprising the amino acid sequence of SEQ ID NO: 12, HVR-H2 comprising the amino acid
sequence of SEQ ID NO: 13 or SEQ ID NO: 18, HVR-H3 comprising the amino acid
sequence of SEQ ID NO: 14, HVR-L1 comprising the amino acid sequence of SEQ ID NO:
15, HVR-L2 comprising the amino acid sequence of SEQ ID NO: 16, and HVR-L3
comprising the amino acid sequence of SEQ ID NO: 17.

39. The isolated antibody of claim 37 or claim 38, wherein the antibody comprises a VH
sequence having at least 95% sequence identity to the amino acid sequence of SEQ ID NO: 9
and a VL sequence having at least 95% sequence identity to the amino acid sequence of SEQ
ID NO: 10.

40. The isolated antibody of any one of claims 37 to 39, wherein the antibody comprises a
VH sequence selected from SEQ ID NOs: 1 and 3to 9.

41. The isolated antibody of any one of claims 37 to 40, wherein the antibody comprises a
VL sequence selected from SEQ ID NOs: 2, 10, and 11.

42. An isolated antibody comprising the VH sequence of SEQ ID NO: 9 and the VL
sequence of SEQ ID NO: 10. .

43. An isolated nucleic acid encoding:

(a) the antibody of any one of claims 1 to 42;
(b) the first VH/VL unit of the multispecific antibody of any one of claims 1 to 34; or
(c) the second VH/VL unit of the multispecific antibody of any one of claims 1 to 34.
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44. A host cell comprising the nucleic acid of claim 43.

45. The host cell of claim 44, wherein the host cell is an E. coli cell or a CHO cell.

46. A method of producing an antibody comprising culturing the host cell of claim 44 or
claim 45.

47. An immunoconjugate comprising the antibody of any one of claims 1 to 42 and a
cytotoxic agent.

48. A pharmaceutical formulation comprising the antibody of any one of claims 1 to 42
and a pharmaceutically acceptable carrier.

49. The antibody of any one of claims 1 to 42 for use as a medicament.

50. The antibody of any one of claims 1 to 42 for use in treating an eosinophilic disorder,
an IL-13 mediated disorder, an IL-4 mediated disorder, or a respiratory disorder.

51. The antibody of claim 50, wherein the eosinophilic disorder is selected from asthma,
severe asthma, chronic asthma, atopic asthma, atopic dermatitis, allergy, allergic rhinitis, non-
allergic rhinitis, contact dermatitis, erythema multiform, bullous skin disease, psoriasis,
eczema, rheumatoid arthritis, juvenile chronic arthritis, chronic cosinophilic pneumonia,
allergic bronchopulmonary aspergillosis, coeliac disease, Churg-Strauss syndrome
(periarteritis nodosa plus atopy), eosinophilic myalgia syndrome, hypereosinophilic
syndrome, oedematous reactions including episodic angioedema, helminth infections,
urticaria, onchocercal dermatitis, cosinophil-associated gastrointestinal disorders,
eosinophilic esophagitis, eosinophilic gastritis, eosinophilic gastroenteritis, eosinophilic
enteritis, eosinophilic colitis, ulcerative colitis, Whipple’s disease, nasal micropolyposis,
nasal polyposis, aspirin intolerance, obstructive sleep apnea, Crohn's disease, scleroderma,
endomyocardial fibrosis, fibrosis, inflammatory bowel disease, idiopathic interstitial
pneumonia, eosinophilic pneumonia, hypersensitivity pneumonitis, goblet cell metaplasia,
pulmonary fibrosis, idiopathic pulmonary fibrosis (IPF), pulmonary fibrosis secondary to
sclerosis, chronic obstructive pulmonary disease (COPD), hepatic fibrosis, uveitis, cancer,
glioblastoma, Hodgkin’s lymphoma, and non-Hodgkin’s lymphoma.

52. The antibody of claim 50, wherein the IL-13 mediated disease is selected from atopic
dermatitis, allergic rhinitis, asthma, fibrosis, inflammatory bowel disease, Crohn’s disease,
lung inflammatory disorders, pulmonary fibrosis, idiopathic pulmonary fibrosis (IPF), chronic
obstructive pulmonary disease (COPD), hepatic fibrosis, cancer, glioblastoma, and non-

Hodgkin’s lymphoma.
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53. The antibody of claim 50, wherein the IL-4 mediated disease is selected from atopic
dermatitis, allergic rhinitis, asthma, fibrosis, inflammatory bowel disease, Crohn’s disease,
lung inflammatory disorders, pulmonary fibrosis, idiopathic pulmonary fibrosis (IPF), chronic
obstructive pulmonary disease (COPD), hepatic fibrosis, cancer, glioblastoma, and non-
Hodgkin’s lymphoma.

54. The antibody of claim 50, wherein the respiratory disorder is selected from asthma,
allergic asthma, non-allergic asthma, bronchitis, chronic bronchitis, chronic obstructive
pulmonary disease (COPD), emphysema, cigarette-induced emphysema, airway
inflammation, cystic fibrosis, pulmonary fibrosis, allergic rhinitis, and bronchiectasis.

55. Use of an antibody of any one of claims 1 to 42 in the manufacture of a medicament
for treating an eosinophilic disorder, an IL.-13 mediated disorder, an 1L-4 mediated disorder,
or a respiratory disorder.

56. The use of claim 55, wherein the eosinophilic disorder is selected from asthma, severe
asthma, severe asthma, chronic asthma, atopic asthma, atopic dermatitis, allergy, allergic
rhinitis, non-allergic rhinitis, contact dermatitis, erythema multiform, bullous skin disease,
psoriasis, eczema, theumatoid arthritis, juvenile chronic arthritis, chronic eosinophilic
pneumonia, allergic bronchopulmonary aspergillosis, coeliac disease, Churg-Strauss
syndrome (periarteritis nodosa plus atopy), eosinophilic myalgia syndrome, hypereosinophilic
syndrome, oedematous reactions including episodic angioedema, helminth infections,
urticaria, onchocercal dermatitis, eosinophil-associated gastrointestinal disorders,
eosinophilic esophagitis, eosinophilic gastritis, eosinophilic gastroenteritis, eosinophilic
enteritis, eosinophilic colitis, ulcerative colitis, Whipple’s disease, nasal micropolyposis,
nasal polyposis, aspirin intolerance, obstructive sleep apnea, Crohn's disease, scleroderma,
endomyocardial fibrosis, fibrosis, inflammatory bowel disease, idiopathic interstitial
pneumonia, eosinophilic pneumonia, hypersensitivity pneumonitis, goblet cell metaplasia,
pulmonary fibrosis, idiopathic pulmonary fibrosis (IPF), pulmonary fibrosis secondary to
sclerosis, chronic obstructive pulmonary disease (COPD), hepatic fibrosis, uveitis, cancer,
glioblastoma, Hodgkin’s lymphoma, and non-Hodgkin’s lymphoma.

57. The use of claim 55, wherein the IL-13 mediated disease is selected from atopic
dermatitis, allergic rhinitis, asthma, fibrosis, inflammatory bowel disease, Crohn’s disease,
lung inflammatory disorders, pulmonary fibrosis, idiopathic pulmonary fibrosis (IPF), chronic
obstructive pulmonary disease (COPD), hepatic fibrosis, cancer, glioblastoma, and non-

Hodgkin’s lymphoma.
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58. The use of claim 55, wherein the IL-4 mediated disease is selected from atopic
dermatitis, allergic rhinitis, asthma, fibrosis, inflammatory bowel disease, Crohn’s disease,
lung inflammatory disorders, pulmonary fibrosis, idiopathic pulmonary fibrosis (IPF), chronic
obstructive pulmonary disease (COPD), hepatic fibrosis, cancer, glioblastoma, and non-
Hodgkin’s lymphoma.

59. The use of claim 55, wherein the respiratory disorder is selected from asthma, allergic
asthma, non-allergic asthma, bronchitis, chronic bronchitis, chronic obstructive pulmonary
disease (COPD), emphysema, cigarette-induced emphysema, airway inflammation, cystic
fibrosis, pulmonary fibrosis, allergic rhinitis, and bronchiectasis.

60. A method of treating an individual with an eosinophilic disorder comprising
administering to the individual an effective amount of an antibody of any one of claims 1 to
42,

61. The method of claim 60, wherein the eosinophilic disorder is selected from asthma,
severe asthma, chronic asthma, atopic asthma, atopic dermatitis, allergy, allergic rhinitis, non-
allergic rhinitis, contact dermatitis, erythema multiform, bullous skin disease, psoriasis,
eczema, rheumatoid arthritis, juvenile chronic arthritis, chronic eosinophilic pneumonia,
allergic bronchopulmonary aspergillosis, cocliac disease, Churg-Strauss syndrome
(periarteritis nodosa plus atopy), eosinophilic myalgia syndrome, hypereosinophilic
syndrome, oedematous reactions including episodic angioedema, helminth infections,
urticaria, onchocercal dermatitis, eosinophil-associated gastrointestinal disorders,
eosinophilic esophagitis, eosinophilic gastritis, eosinophilic gastroenteritis, eosinophilic
enteritis, eosinophilic colitis, ulcerative colitis, Whipple’s disease, nasal micropolyposis,
nasal polyposis, aspirin intolerance, obstructive sleep apnea, Crohn's disease, scleroderma,
endomyocardial fibrosis, fibrosis, inflammatory bowel disease, idiopathic interstitial
pneumonia, eosinophilic pneumonia, hypersensitivity pneumonitis, goblet cell metaplasia,
pulmonary fibrosis, idiopathic pulmonary fibrosis (IPF), pulmonary fibrosis secondary to
sclerosis, chronic obstructive pulmonary disease (COPD), hepatic fibrosis, uveitis, cancer,
glioblastoma, Hodgkin’s lymphoma, and non-Hodgkin’s lymphoma.

62. The method of claim 60, wherein the TL-13 mediated disease is selected from atopic
dermatitis, allergic rhinitis, asthma, fibrosis, inflammatory bowel disease, Crohn’s disease,
lung inflammatory disorders, pulmonary fibrosis, idiopathic pulmonary fibrosis (IPF), chronic
obstructive pulmonary disease (COPD), hepatic fibrosis, cancer, glioblastoma, and non-

Hodgkin’s lymphoma.
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63. The method of claim 60, wherein the IL-4 mediated disease is selected from atopic
dermatitis, allergic rhinitis, asthma, fibrosis, inflammatory bowel disease, Crohn’s disease,
lung inflammatory disorders, pulmonary fibrosis, idiopathic pulmonary fibrosis (IPF), chronic
obstructive pulmonary disease (COPD), hepatic fibrosis, cancer, glioblastoma, and non-
Hodgkin’s lymphoma.

64. The method of claim 60, wherein the respiratory disorder is selected from asthma,
allergic asthma, non-allergic asthma, bronchitis, chronic bronchitis, chronic obstructive
pulmonary disease (COPD), emphysema, cigarette-induced emphysema, airway
inflammation, cystic fibrosis, pulmonary fibrosis, allergic rhinitis, and bronchiectasis.

65. The method of any one of claims 60 to 64, further comprising administering to the
individual a TH2 pathway inhibitor.

66. The method of claim 65, wherein the TH2 pathway inhibitor inhibits at least one
target selected from ITK, BTK , IL-9, IL-5, IL-13, IL-4, OX40L, TSLP, IL-25, IL-33, IgE, IL-
9 receptor, IL-5 receptor, IL-4 receptor alpha, IL-13receptoralphal, IL-13receptoralpha2,
0X40, TSLP-R, IL-7Ralpha, IL17RB, ST2, CCR3, CCR4, CRTH2, FcepsilonRI,
FcepsilonRII/CD23, Flap, Syk kinase; CCR4, TLR9, CCR3, IL5, IL3, and GM-CSF.

67. The method of any one of claims 60 to 66, wherein the individual is suffering from
moderate to severe asthma.

68. The method of any one of claims 60 to 66, wherein the individual is suffering from

idiopathic pulmonary fibrosis.
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| 2% RiEGUE, ROSHURE &S, TRHUESG S EWEA SR R E S IL-4
[R5 — VH/VL B A B b5 & TL-13 (988 — VH/VL 867, P prik btk -

a) | IL-4 5 IL-4 54k a (IL-4Ra ) M4,

b) TEAESM NG IL-4- 35S A4 MG 5E, 0 / 8¢

b) ZEARSMPE] IL-13- 355 A4 o 678 .

2. MR ESR 1 %5 tEhiis, Hd &8 — VH/VL BAAFEA 4 SEQ ID NO:14 Mg
B FF 58 HVR-H3. L2 SEQ ID NO:17 B K855 1) HVR-L3. A2 SEQ ID NO: 13 B SEQ
ID NO:18 HyE IR 7 5[] HVR-H2,

SRR ER 1 BB E R 2 2557 HHus, K2 — VH/VL B A8 B8 SEQ
ID NO:12 KR EEL P 5 HVR-H1.FL%& SEQ ID NO:13 8f SEQ ID NO:18 IR EEFEFIM
HVR-H2. F065 4 SEQ ID NO:14 IS E B %1 ¥ HVR-H3.

4. BUFER 1-3 ZAE— T 24555 HHuk, X8 — vH/VL A B4 SEQ 1D
NO: 15 FYRFEERF 58 HVR-L1. 4 SEQ ID NO:16 HIE HER I A HVR-L2. F16, & SEQ ID
NO: 17 Iy & ZLBR 7 F1| 1) HVR-L3.

5. MK 1-4 ZAE— TR 24 itk A, 3 — VH/VL BALEE : (a) 5 SEQ 1D
NO:9 MREBRFTHIAFZE D 95% FF|F—MER VH F5 5 (b) 5 SEQ ID NO: 10 FEIERFF
FIRA 2D 95% FFIE—1K VL 731 58k () (a) B9 VH FFIH (b) B VL 731,

6. A B3R 1-56 Z AL — W) 2 55 R tefidd, B3 — VH/VL A B & % © SEQ 1D
NOs:1 03 % 9 i) VH %1

T.RORESR 1-6 ZAE—TM 255 bk, X% — VH/VL B AEE%EE SEQ 1D
NOs:2.10 0 11 Y VL /%1,

8. BUFIEK | B2 457 Hik, K% — VH/VL #4744 SEQ 1D NO:9 K VH F51 1
SEQ ID NO:10 ] VL 31,

9. BANER 1-8 ZAF— TR 245 7 e Pidd, 5 = VH/VL BAraE .

(a) BL4 SEQ ID NO:23 MR IERFFI 1K) HVR-H3 A& SEQ ID NO:26 KR IEERF I
HVR-L3.F41,% SEQ 1D NO:22 KIS EE ¥ 51K HVR-H2 ;B

(b) % SEQ ID NO:52 HIE IR T[] HVR-H3. & SEQ ID NO:55 MIE BRI 1
HVR-L3. #0652 SEQ ID NO:51 & F:EE /5 1 1) HVR-H2.

10. AZESK 1-9 ZAE— W) 2457 i, Hh 3 = VH/VL BALEE

(a) B& SEQ ID NO:21 MIE IR F38E SEQ ID NO:60 IR FERLFE 5 A HVR-H1 . G5
SEQ ID NO:22 FEIEEERFFI ) HVR-H2. A& SEQ ID NO:23 MIE I ER T 51 /) HVR-H3 ;8%

(b) L4 SEQ ID NO:50 I IEER ) HVR-H1. 614 SEQ ID NO:51 RIS IEERFHI K
HVR-H2. A4 4 SEQ 1D NO:52 {45 8L FE 51l /) HVR-H3.

11 B EE SR 1-10 ZAE— T 2 4 R b, Foap 28 — VH/VL A AL E

(a) A% SEQ ID NO:24 MU FEER 5 HVR-L1. 614 SEQ ID NO:25 HIEFEERF 51/
HVR-L2.F0E& SEQ ID NO:26 HI&FEEL 75 HVR-L3 5,

(b) B4 SEQ ID NO:53 W& IR FFIH HVR-L1. 614 SEQ ID NO:54 HIEFMRF I
HVR-L2. 16L& SEQ ID NO:55 HIE I 5 51 Y HVR-L3.

12. BURER 1-11 2 fE—TH S5 57 P, H 8= VH/VL BAEE .

2
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(a) 5 SEQ ID NO:19 WAERFFIEA E /A 95%F 5 F—1E8 VH F51 ;

(b) 55 SEQ ID NO:20 MEEEL 75 AH 2/ 5% FFFIFE—1EM VL7 51

(c) () B VH 500 (b) 1 VL FF5) .

(d) 5 SEQ ID NO:49 HRAEEFFHI A £ 95% F 5 E—HER VH 731

(e) 5 SEQ ID NO:48 MR FFHI AR £/ 95% 75 R —1H M VL 751 ;8L

(f) (d) B VH FFIA (e) B VL 751

13 RUREK 1-12 ZAE— TR 245 7 Pk, o8 — VH/VL B4 AL A5 % B SEQ
ID NOs:19.56 BX 49 i) VH 51

14, ;REK 1-13 2AE— TR 245 7 EPUis, Hop 3 — VH/VL B4 8464 % 5 SEQ
ID NOs:20.57 8% 48 #J VL F51,

15, AR EER 1-14 2 AE—TR 255 7 M Hidk, Hoep 28— VH/VL B 47 s 6, 573% H SBQ
ID NOs:19 8% 56 HJ VH /750 SEQ ID NO:20 8% 57 (] VL /=% ;8% SEQ ID NOs:49 i) VH /&
% F0 SEQ ID NO:48 # VL %1,

16. ;FE K 1-15 ZAE—T ) 257 HEHik, ik 584 SEQ ID NOs:9 B VH
JFFF0 SEQ 1D NO: 10 [ VL FFBI iR F 454 1L-4.

17 BRI EE SR 1-16 ZAE— T 255 7 M pu ik, 2P ZPiik 5684 SEQ ID NOs:19 /)
VH FF 570 SEQ ID NO:20 () VL B Huik, Bk 56,5 SEQ ID NOs:49 f) VH F%IF1 SEQ 1D
NO:48 # VL R IHER, 4456 1L-13.

18, BRI E K 1-17 2 X — T 245 7 tEBudh, P ZPiik4s & SEQ 1D NO:29 & IR
77 Z 89 th . B% SEQ ID NO:29 I FEL 82 & 89 thK#fr.

19. 45 R DR, HE SRS 1L-4 B35 — VH/VL B4 R Hhss 4 TL-13 (1
5~ VH/VL 847, Hep 88— VH/VL Baf768 SEQ ID NOs:9 { VH JF5f1 SEQ ID NO: 10 ff VL
FF51, HA = VH/VL Bfif4 SEQ ID NO:19 A VH /%140 SEQ ID NO:20 1 VL 551,

20. HIRARIE RATE — T 2 45 7 VEFLIA, HooP ik 2 1eG ik,

21. BUFIEESK 20 W2 45 F vEbudk, Hh Frid 2 1gG1 3k 1gG4 Huk.

22. BRI EE sk 21 2 e R tEpuis, o Fiik 2 Te64 Hidk.

23. BIIRR A ESRAE— TN 245 R b, R ZHie g —EEeXME 8
FEEX, P —EfEE XA RT, F - EEEX OS5 ARE.

24, R E K 23 M2 e fEbll, Eh B —EREE X 544 1L-4 & VH/VL B4 K E
BERATAR X EB 4R A .

25. TUH K 23 B 24 W) 2R et didl, Hp S — i E e X 5454 TL-13 i VH/VL 8
A ) BT AR X 4R A .

26. BRI E sk 23 MR R tEpiik, R B —FEERX 544 1L-13 § VH/VL A1)
BT X RE

27. BRI E K 23 B 26 M 2R vEpidl, Kb —HEEE e K 544 1L-4 § VH/VL &
fr B R B X A Fh A o

28. BUMZEK 23 £ 2T — TR ZHE R G, b Frid Bk 2 1eG1 Hiidhk, Frid i =4
B1E T366W 284%,

29. BRI E K 23 & 28 (E— T 2465 FPEbudl, Hh Frid sk 2 TeGL Hufk, Ho Frik A

3
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AL E 3% B T366S, L368A, A1 Y407V HIED— N EAH N =R,

30. AUFIE R 23 2 27 (T — T 245 F e Puis, P Frid Hiih 2 1e64 Hutk, Fridir RA&
£1,2 T366W RAF,

31 AUHIE R 23 & 27 #0 30 [ — T B 45 R AE BT, P Frid buid 2 1g64 Pk,
BT F1 A8 6141k ) T366S, L368A, 1 Y407V RAFMZE D — M BT BENRA,

32. AR K 23 M HFr e tEfudE, i izbik 848876 SEQ ID NO: 34 M PRI —&
FEMEERX .

33. AR K 23 5L 32 M 24 7 A, Hdhixbifke& 576 SEQ ID  NO:35 KFF1H
EoEEEEX.

34. RRNEE K 23 M 245 R EduiE, R btk 058746 SEQ 1D NO:36 M FFIHIE—&E
EEEX .

35. BRI Bk 23 BN 34 W2 R iEbus, ez a&EF SEQ 1D NO:37 ¥ i
WoEREEK.

36. 454 IL-4 f1 IL-13 245 B MU, 2P iZdie a4 &7 SEQ ID NO:38 (/351
F—EBE.EH SEQ ID NO:39 HFFIHIEE—#4E.5H SEQ ID NO:40 ByF5IHIEE —BHE.
&7 SEQ 1D NO:41 HIFF K8 — 8Bk,

37. 45E IL-4 M5By, K frikbifsa g .

(a) f1% SEQ ID NO:14 SRS 7 HVR-H3. 614 SEQ ID NO: 17 BSR4
HVR-L3. €54 SEQ ID NO:13 BY SEQ ID NO:18 RIS JEERT 5 /) HVR-H2 ;B

(b) B4 SEQ ID NO:12 &R 51K HVR-HI B2 SEQ ID NO:13 5% SEQ ID NO:18
HIE B8 771 () HVR-H2 AI6L4 SEQ 1D NO: 14 (S B8 % 51 i HVR-H3 ;8%

(c) 14 SEQ ID NO:15 RIS EERFFAY HVR-L1.F54 SEQ ID NO:16 FIE I 51
HVR-L2.F160& SEQ ID NO:17 & IEEL P51 H HVR-L3 ;5%

(d) 5 SEQ ID NO:9 WEER I BAH 2 95% 5| E—MER) VH F51 ;58

(e) 5 SEQ ID NO:10 HIREEBRFFIAA £ /D 95% 75 FE—1H:68 VL FF 5.

38. BRI R 37 M1 BB, H P PuiAaEEE SEQ ID NO:12 NEEEFIIK
HVR-H1.€L4 SEQ TD NO:13 B¢ SEQ ID NO:18 [ ZEEF 5 HVR-H2. 6.4 SEQ 1D NO: 14
KR ZEBEFF 5 ¥ HVR-H3. 614 SEQ ID NO:15 MR IERE 5K HVR-L1.6,7 SEQ ID NO:16
KR L BL 7 51 ) HVR-L2. 12 SEQ ID NO: 17 HIE EERF 5[ HVR-L3.

39. BUF)EE Sk 37 54 38 Ky 43 B IPiAE, Horh b B 5 SEQ 1D NO:9 WIS HEL /751 B
BHZE/D 5% FFE—MER VH FF5IF15 SEQ ID NO:10 MEREBFIIAFED 5% 75 H
— [ VL 5.

40. FURVE SR 37-39 ZAE— U4 BS B Pudk, H o Zbiih 8% 8 SEQ ID NOs:1 13
Z 91 VI FH,

41, BOR B K 37-40 ZAF— TR 73 B M54, HooPZ b2 5 SEQ ID NOs:2.10 1
11 B VL F#51.

42. Y BERPUE, HdhiZiiis A4 SEQ ID NOs:9 Y VH FE%IF1 SEQ ID NO:10 fg VL
5o

43. 5> B HIXER , HIRAY -
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(a) AREKR 1 & 42 2 AF—THiE

(b) RRE R 1-34 ZAE—TRH L 55 R HEP U IS — VH/VL 347 5 BX,

(c) BURIEK 1-34 ZAE—TH 25 R IEPURIEE — VH/VL 847

44. 15 F M, HALEBURE R 43 M.

45, RUFIEEK 44 0978 F 4000, 5 Frid 18 4002 KA B8 40 g 5% CHO 40

46. PP AETURRI T, OUFEERE FERURIZ K 44 BUBCRIZESK 45 1115 F 400,

A7, RIBRED, HAERFER 1 F 42 ZAF—HRHA A E R

48. B E AN EE K 1-42 2 AE— TR HLAAFI ] 25 SR 9071 .

49. TR EKR 1 & 42 2 E—THTis E4Y .

50. AR K 1 & 42 2 AT —TRIGUR R TR 97 v BR MR 40 BOAR IE « TL- 13 A~ F HIWIE -
IL-4 4~ S HIRRE B IR IE o

51. AUHEE 5K 50 HHiAd, F o W8 BR P 060 40 IO 53 R 366 1 - WG | B P MR G 1B 1 R L
7 AR Ity 5 I R 4 RS RO AR B B % AR B B ok Rt R R 2 AL KU
FERRA ARE T IR R RUR I 50T K AR MR T R VB PEPE R 1 i % VB R M S R
Jifi AR RIS R LR AAE (RRRLMESE T PSR SME & ) (W BRI 40 ARt £ WL SR A
EPERR YN0 M3 22 ZREAE K i Js L, 0 65 JB) B P I e K e L 0% SRR B (RS LR
2 B 7 5% W R MR 40 o A 0% BB Rl i S TR TR ML I P R A R R MR A A B
WE TR 1t R 4 B B B K W R ML A0 L P i 6  RE BR ME R 0 M P 5 P % IR B T P K L R
IR BB P &S PSR B R UL AR TR 52 | BE 28 PR BE IR VR R 2 L R PR [ A o T
BE 0o WILPN SR AR AL A4k 28 Vo 45 M D P T 2 Vg 8 e i 4% 6B AT i 8 L 7
RADMACA ALl 5 & MR AT 44k, (TPF) VAL IE 4k 5 A Ff 27 A4, < 18 1k L 22 P il e e
(COPD) \JHEF4EAL (IR A 2 5% VR BRI SR AR B B b L AR B S £ R .

52. ALRIEL K 50 Byidh, Hb IL-13 - SHVERPIE E R R A BN 1 858 (B
SREAL 2 PERR SR BRI B 48  Jl 6 PR RE BT 44k 45 & MR 4T 484k (IPF) (18 PERH 28
PERfi S (COPD)  FFEF4EAk e i « BB B 40 i « AN AR 245 S itk 2R

53. BUFIZESK 50 §IPik, Forp IL-4 A FHIRPIE B BRI R A R 8 K L B2
SRYEAl. . 26 PERR T < SRR B 7 4 il PR RE AT 44k B R MR 4T 44k (IPF) (A8 PERH 2
PERS (COPD) BT £F 44k B AE « B R 4 i 28 L AR 28 27 e bk e o

54. AURIEL K 50 BaBiid, H AR IR R B BN AR PR R N R R
RVBHEZSER BIEREZEMHZRB (COPD) i< i . &R 5 40 iU =0 KR B 1
LHYEAL A AL RN M S R LR BT TR

55. AR R 1 & 42 Z AT PR & B TIRT BRI R AR E . IL-13 /%
RIFRARE « IL—4 A5 BIHRE « BRI AE I 2590 0 P&

56. BUFIZ sk 55 M A&, H b e ER RN MR IE I B <R 25 R A | B R 1B
WOty | A I Ak I Wy A RN M 7 % RS RO R R B 6 AR M B R A R R B R4
PRI R AR B IR R RUR ST R SRR ST R VIR MR BR YR 28 L AR
MSCSE R R IR SR LR B E (R PESE T sh Bk AN & ) SRR R4 Y £
WIIR SRS 1E  WE BRI 20 B 3 22 4% & 1E 7K el S5 7 , /B0, JE) 40 I 80 1 K e 6% ek TR e L SR
2 AR 22 R 7% VE TR T R4 M AE ¢ B Pl 9 R P IR PR A e 1k R K L W R M R 4 A

5
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M B A FEER MR AN AR B R K REBRTE ML B % EER PR R AT B M i Kk L B TR
i 5 B RGA S BUE R B R PR B B L AR AN it 5% . PH 22 P B AR PP IR T {5 . R R LRI
B % IR B < O LR RE AT A0 £F- 44K L 2 PR R 4% % P 1) 3R Pt 4%  mE IR T it ¢ BB i it
fifi 6 FRIR G M AL A Bl 4 Ak i R VR4 44k (TPF) BEALRE 4k & 00 it 47 4 4k 18 1t FH 22
PEffZ A (COPD) A 44L IREKER B R RAE. . EFambR MEESE
WREIE

57. BUFIZE K 55 FI A&, B IL-13 M FRIRRIE B 45N AR RN & 4 R
AL R PERZR R BRI BT R % i 9% PRI IE AT Ak R R MR AR 4E 4L (TPF) (1814 FH 22
PEMZR T (COPD) \ FF4F 44 I A « R 5 40 g8 . AR E & &k B .

58. AUFIZE R 55 (AR, Hh IL-4 NSRBI B 455 M 57 4 A8 B 1 B 5% B2
oAl R YERDR R PR YE TRz 4% Bl R MR IE I A 4E4L 45 R M AR 446 (TPF) 184 fH 28
PERE IR (COPD) \ BT 41 44k, JRE i - UK B 4 B . A AR E T & EE A .

59. AR EL K 55 B AR, H AR IPIRRAE I B < BN A5 B P | AR o M B | ST
R BHXRE R S MM (COPD) i< M BT S 0= B S8 2O0E 28 14
SRYEL LT gL RN B R IR EY K. - ’

60. YA IT A Ve R T WL 4 MR i AN A B Ok, B 4 1Al AN A i A R R BRI 25k
1-42 Z AL — T

61. BURIEK 60 #9777, H AP REIR R A OB REE B < BN 25 P W M | 18 MR I B L 4%
PEBENG R R JE % RS R VARSI & R VAR AR B ¢ M R R B TR AR . KR
BT R IB R E R RIB MO R GBI & 1B PEPE B i 2% L 28 R 32 S
Jifi 1 205 IR S R e 4 B AF (AR5 W M B AK A IR 2% ) W BR AL 40 38 2 DI 4R &
it WE B PR 4 3 22 SR B AE - K T s 0L, /045 JR BA P I 1k K B L % U L SRS LR
22 U7 4% WEER T RL AN MO AE OC B B AR RS ER R AT MR T BB AR LB ER ML 4N M B K
WE TR M R AT R 1 W 2% WE R T KL L PRI 26 L WEER R a5 T X BB TR TR % L B
TR B R PR S B PR B ) AR A i 52 B 28 {4 B IR NP VR 8 52 R BR 14 [l g 2% L 7
B o WL PR BB AT EAL RS 8 1 o A5 1 1) A4 it 2 W R ke ¢ s i A i 2 L R
R A AT ik R R VLR AT 44k (TPF) AL IE 4k 2 10 fit 21 4 A, | 18 1 BH 28 4 i 5 7%
(COPD) \ FF 444k, AR (2 3R 2 4% VIR IE « SO BT At JH e 7 Ar & vk U AR R A e bk 2

62. BURIZLR 60 B 73k, K IL-13 NS HRFIE B AFRIfERE % AR & 5 B2 |
SRAEAL 2 PER < R PR 80 R 4% Il 98 MR I I 44k S R MRS AT 4k (TPF) (18 1t FH 28
PERREE (COPD) T 41 44k JEE I « I i 40 i  AAE B F S

63. BURIEE K 60 BI7¥E, Hop IL-4 /- SRVRPTIE B 780 R 5% AR 8 2 L WE R |
R4k & PR R B 1 [ i 4% i 4 P E AT 440 R R MEF R 44k (TPF) 18 PERH 2
PERTERG (COPD) \ AT 41 44k JRE I « BB R 40 e A EE T & R

64. BURIER 60 B 7575, FrpIECRTRE I B « BN L A% N P B3 s JE AR R P Mg 32V
KRB RE R B ZE M %R (COPD) i i &R 5 IS S8 5 B
S PEAL A AL R R & % SR 5K

65. BURIZLSK 60-64 ZAL—IRIJT v, ARG M /M TH2 B2 HH5R .

66. BUFIZEsk 65 @757, Hvp TH2 s FmEiE B LT 2D — N8R 17K, B
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TK, IL-9, IL-5, TL-13, IL-4, 0X40L, TSLP, IL-25, IL-33, IgE, IL-9 324k , IL-5 524k , IL-4 5%
& a, IL-13 5Z4F a 1, IL-13 24K « 2, 0X40, TSLP-R, IL-7R a , IL17RB, ST2, CCR3, CCR4, CRT
H2, Fc ¢ RI, Fc ¢ RI1/CD23, Flap, Syk 4@ ;CCR4, TLR9, CCR3, IL5, IL3, F1 GM-CSF.

67. RIEAUFIEK 60-66 2 AE—THI 7, TR MEIE B E FE R HE .

68. MRIBIFE K 60-66 ZAT—IRHI 751k, H TR MEIE B F R R A 410 .
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L4 JURFIRE SR R H R

[o001]  AHXHIBHIRZ X G A

[0002] AHIVEESR 20134 4 A 5 BRI H kAT 511 5 61/808, 748 ML EAFI
HATFHABBEEHANEERSE.

[o003] FFHIFE

[0004] A HIFAFEEIT EFS-Web R HIFHIR, ZFIIREMBETINERSE. &
2014 £ = A 12 BHAIZ A FriR ASCTT Bl A 45 4 4 2014. MAR. 12P5609R1-WO_SL F B K/ =2
75, 442 L4,

B AR
[0005] A% BHEE Kt 1L-4 P MU =t Hid & B o vk

BHEEA

[0006]  BEAG R —F R ZRM, £ERA R H SN, b7 HAhEM, R AR R E C
FEIG B /S IE DIk, ZRF R AR B G I T SE ARSI 28 R IE R
AE A Wit 2 A0 B R R A4 IRER _E, 2535 AT DL B 0l NS IR IR R . AR £
B BRI vE R IR YT, (B — g B R A B AT A R A R R
[0007] V2 W90 O 4 33 7 76 W Wiy RN AR 25 I B2 (4 A& MUBE AR 2298 TL-4, IL-13 R HZ4E
(BN, BN, Wills—Karp, 2004, Immunol. Rev. 202, 175 - 190 ;Brightling %, 2010, Clin.
Exp.Allergy 40,42 -49 ;Finkelman % ,2010,J Immunol 184, 1663 - 1674 ;Maes
& 2012, Am. J. Respir. Cell Mol.Biol. 47, 261 - 270 ;Steinke and Borish, 2001, Respir.
Res. 2,66 - 70) o IL-4 Z5E B NZAE, — A2 IL-4Ra FIFLFE v 8 (v o) MR ZRE, 55—
5 IL-4 4% a (IL-4Ra ) N IL-13 524k o 1 (IL-13Ra 1) 5% =54k, fF—54&k IL-4Ra /
IL-13Ra 1 25 IL-13 X EH 52k, IL-13 WErhEE & W 1L-13 24k « 2(IL-13Ra 2) 4
SR RSk, TL-4, IL-13, A IL-4Ra ZEFEM 215 B0 RS R M, BLEFFIEH) 0
TgE 7K R R B AT 1t B2 Ry 0 TR P2 26 0, DG . hAh, 7R WG A0 B AR A B
IL-4.IL-13 RHESZARMZRIAIE . Wi E, 728 FiGR T BEA H, TL-4. IL-13 RHEZAR)
W NS Z P LG R -

[0008] MM B THRTEWMMAYEHEEPRIEF K. BHIEITT A S AR
Z— & IL-13. IL-13 2 HIiEAL A T 4 M0 NKT 4 o . W8 T5 1tk bor 40 o . W B85 i 400 i 60 JEE K
Y= A B £ AR TH2 48R R 7, 7 B e B4R F1 B 7 78 I PR A0 A BY o 22 35 W I R o3 AL
B, IL-13 #HF, 85 IL-13 ik, 2285 k. 1, flw, BREREEAA
S W0 2005/062967. X EHiistl AT R ALEANEIRT R B3R, JLIHHE S A UESE
PUIL-13 BgEHE AR G T FRIRKEM (S0, #li0, Corren %5, 2011, N. Engl.
J. Med. 365, 10881098 ;Gauvreau % , 2011, Am. J. Respir. Crit. Care Med. 183, 1007-1014 ;
Ingram and Kraft, 2012, J.Allergy Clin. Immunol. 130, 829-42 :Webb, 2011, Nat
Biotechnol 29,860-863). H v, lebrikizumab, —Ffd A0 IL-13 ¥& ¥ i AR AL 164 it

8
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W ERERITIRT (NTRXEHFHATHRAEREEEMKY B2- T LRERE
ZARBHNT ) B RFFRER F B2 B P, %E T Mizh e (Corren %, 2011, N. Engl.
J. Med. 365, 1088-1098) . B4, 454 IL-13 #1 IL-4 KXV R ERACHE #R. 0., 4
w, EEFIELMS 2010/0226923.

[0009]  #ATH, R EE RN BEDMARFESENBIT TR R, Bk, FELEHTH
5 W Wiy FR) BB 7 V2 A0 PR T JER AR G0 e Y o T Wi B 3 PRI R R 7 V%

[0010] 45K MR 4E4L (Idiopathic pulmonary fibrosis (IPF)) & —FpR &t itis s,
U5 AEAE T i SE 53 A kAT M 1) B3 ME 41 44k, 78 2% B $2 2K 40 100, 000 4 8% (Raghu %5, Am
J Respir Crit Care Med 174:810-816(2006)). 5 IPF #H 3% /1% 8] J5i 1t 4F 4E 4k, S BUM
DIRERIAT R, SRS EH FIFRZETIET . B2 Wint L FEEnEkN 2-3
%£ (RAGHU %%, AM J RESPIR CRIT CARE MED 183:788-824(2011)). IPF fyJk (Rl 0 a4k
oy F BOR A R IREN 7 R A . ZIELAE [PF B o] LLIE K A7 VE O ME— 187 Rl %
f8 (THABUT %% , ANNALS OF INTERNAL MEDICINE151:767-774(2009)). %RV, it 5 &
EWRREMK, A IPF BHWER T %6, FFHAN R E &t i, &
HEAT T W N, B SR A 25957 A AE S0 LATE BEMLAL « 22 B 75 BR T TR 48 vh 7
IPF F83 o SE i M IR K AEE, R — ST TG AR 7 DATE — b 8 35 h B il T 68 F PRI
W (RAGHU 25, AM J RESPIR CRIT CARE MED183:788-824(2011) ;RICHELDI %% , THE NEW
ENGLAND J. OF MED. 365:1079-1087 (2011)) .

(00111 IL4MIL-BESHEIFAERITUNTFZHREBRESHFERER
N (fibrogenic responses). O & iE 3£, f# B 1L-4 8% TL-13 &b ¥ A 4F 4 40 Mo
LSRR AR SR R LS 4 A B (myofibroblast) 3% %! (BOROWSKI
% ,J.BRITISH SOC.ALLERGY CLIN. IMMUNOL., 38:619-628(2008) ;HASHIMOTO
% , J.ALLERGY CLIN. IMMUNOL.,107:1001-1008(2001) ;MURRAY, % , INT.
J. BIOCHEM. CELL BIOL.,40:2174-2182(2008) :SAITO % , INTL. ARCHIVES ALLERGY
IMMUNOL. , 132:168-176(2003)) . & i, i MEiEIL (alternatively activated) fY
VR ., <510 - i 2 T SR A 7 A ) 95l T 4 40 R ol UL 44 400 D ) 2 < BT -7 31 dn TGF B
A0 PDGF, MR 4P 4 R A MERE M T EFaRE . [L-4 A0 TL-13 =& FEiH 40 0 B 41 i 3% %
BB J155 35, FF 7] ELZ /D30 4 tth o ik 35 3o 3 e 40 i (49 755 1 T SR Bh 41 4 & A4E OR. (DOYLE
5% , EUR. J. IMMUNOL. , 24:1441-1445(1994) ;SONG 4§ , CELL. IMMUNOL. , 204 : 19-28 (2000) ;
WYNN AND BARRON, SEMINARS LIVER DIS., 30:245-257(2010) .

[0012]  IL-4 F1 IL-13 W] AFEAR N TE ZFPH R R RN 4 4 R AR I N . TL-4 8% TL-13 7F
NRIFFREEEEREEUFESREEORRREIMEEN LR TH4L (Lee 55, J.
Exper. Med., 194:890-821 (2001) ;Ma % J.Clin. Invest., 116:1274-1283(2006) ;Zhu
%, J.Clin. Invest. 103:779-788(1999)) . k4, ¥ £ B 5T K BY IL-4 A1 IL-13 7F I PR A
SRR R R R R AL IREN E BVE . TL-13 38R m A 3R i/ R BUR S 5T 1L-13 fFH
W P A AL 2R 1/ RAE TSR B E ~ A0 FITC 35 5 A B £F 4E AL AR 7Y oh R B0 1B e/ B R 4 36
YU (BELPERIO %45 , AM. J. RESPIR. CELL MOL. BIOL., 27:419-427 (2002) ;KOLODSICK %45, J.
IMMUNOL. , 172:4068-4076 (2004) ;LIU %%, J. IMMUNOL. , 173:3425-3431 (2004) ) . 2% {0k Hh,
CEEEEFRERFFHMA SR P 1L-4 43R 4 44k [ B P 2 B B A (HUAUX

9
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& J. IMMUNOL. , 170:2083-2092 (2003) .

[0013] KREWMABLEEWL, L4/ RIL-ISHREMFHEEIPFEEFH ®.
DRI, SIEEXNBAL, 7/£X 8 1P B F K MW IE K& S $ IL-4, IL-13 A1 IL-4/
IL-13 52 44 W 2 {9 R 1A 72 mRNA F0 & B 5T B9 A~ K & 53938 i (JAKUBZIAK % , J. CLIN.

PATHOL. , 57:477-486(2004)) . HBE B MR, EZWH R F, £ IPFFE R P EIT 4
BHHRUZ R IL-1IRa2— W L4 IL-13EE-AEHEESHWERE DAVID
%% , ONCOGENE, 22:2286-3394 (2003) ) ——7E A 4 i kb P RIX, $R/R7E X Lo 41 i V& BR 1Y
L4 IL-13 5545 BRI, 5IEESTIRMLL, 7F IPF B H 3R EMEMERE + 114
FIL-13 FHe. ERERNR, XSSP IL-13 K FSThEER 2R —T [
FVC %1 DLCO B 4% (PARK %5 , J. KOREAN MED. SCI. , 24:614-620(2009) ) — 14855,

[0014]  IPF BEJAFZEGSRIMEIRIT LT R Bk, {FELE A TIRIT IPF EFETE
AT AR INATVAIT 1PF B E MR 5.

[0015]  ASCH| MRS 2% Sk, B8 R B E Y, 8 7 E H A8 E 5 N ik
RS,

[0016] A BAMEIR

[0017] FE—sj s R, REZ R tEbuE, Kb 2 2RI E SRS &40
B, TR R SEWNEA S SIS 1L-4 95— VH/VL BALA RS 1L-13 1158
ZVH/VL Bz, 7E—Lesuji s B, 245 F P

[0018] &) ¥4 IL-4 5 IL-4 &4k o (IL-4Ra) MIZE,

[0019]  b) fEKAMME] IL-4- 554085, Fn / B¢

[0020]  b) 7EAKAMME] TL-13- S A4 M L5 .

[0021] FE—ESC T 2, 2R EPUARE — VH/VL BB SEQ 1D NO:14 1Y
FHEBE T HIH) HVR-H3 6175 SEQ ID NO: 17 () F588 751 i) HVR-L3 €L SEQ ID NO:13
g SEQ ID NO:18 HIEIEER T 5 HVR-H2, 7F—ELsifiy &b, 55— VH/VL AL EFEaE
SEQ ID NO:12 RYE EELF 5 A HVR-H1. 6% SEQ ID NO:13 B{ SEQ ID NO:18 HIE B F7
) HVR-H2 . FIEL& SEQ ID NO: 14 MIEERR T FII AT HVR-H3. 7E L0 5 &, 55— VH/VL
BALAFEEE SEQ 1D NO: 15 FIEZEER 51/ HVR-L1. 85 SEQ ID NO:16 M FEIR T 5K
HVR-L2.F0E % SEQ ID NO:17 HIRIEER 75/ HVR-L3, £ —LLseifiy &P, 55— VH/VL #
RrELFE  (a) 55 SEQ ID NO:9 MAERTHIAE E/D 95% 75 [F—%8 VH 751 ; (b) 5 SEQ
ID NO:10 FMEZERRTHI BB ZE D 95% 75| R—HK VL 751 ;8 (¢) (2) B VH /FHIF (b)
VL 751 fE—4sii s Ry, 55— VH/VL A0 B 3% B SEQ 1D NOs:1f13 E 9 VH 7
Bl FE—ELSUE T R, 35— VH/VL A7 A5 % B SEQ ID NOs:2.10 F1 11 B VL &5, 7£—
oS i 5 v, B — VH/VL #4764 SEQ ID NO:9 # VH %A1 SEQ ID NO:10 f VL /%31,

[0022]  FEASCFTRAEATSERETT R, S48 R HER S = VH/VL BBART LA S« (o) B8
SEQ ID NO:23 IR FEEL 41 ¥ HVR-H3.£14 SEQ ID NO:26 & FERF 51 1K) HVR-L3 Fl 6, &
SEQ ID NO:22 FJ&EZEMF 5 A HVR-H2 ;8% (b) B4 SEQ ID NO:52 fEEIR)F 5 # HVR-H3.
£1,4 SEQ ID NO:55 B EERF 51 i HVR-L3. FI6L4 SEQ ID NO:51 M5 LML T %1 A HVR-H2.
FERSCTRER LT R, 2555 DA RS = VH/VL 824678 S5« (a) 54 SEQ 1D
NO:21 W= EBR /751 SEQ ID NO:60 M2 EMRF 71l [¥) HVR-H1. 6% SEQ ID NO:22 [k

10
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B& /751 () HVR-H2 . A8, 5 SEQ ID NO:23 B 5 1 HVR-H3 ;8% (b) 1% SEQ 1D NO:50
M EEER 5 (¥ HVR-HI . EL8 SEQ ID NO:51 FIERZLER T FI i HVR-H2. F62.2 SEQ ID NO:52
R IR 58 HVR-H3. FEARSCHTRATfT ST 2, 2957 MHEPUERIEE = VH/VL BAra]
PLELE : (a) €45 SEQ ID NO:24 IS FLEZF 51 i HVR-L1. 25 SEQ 1D NO:25 MEFERF51
) HVR-L2. A6 SEQ ID NO:26 M ZEMR 751 HVR-L3 ;8% (b) A& SEQ ID NO:53 &
FEER 75 H HVR-L1ELE SEQ ID NO:54 MR F ZI /Y HVR-L2 A3 SEQ ID NO:55 [
FAFEBRFIIH HVR-L3. TEARSCFTBAEA LR A R, 457 HEHERI S = VH/VL 2477 B
15 :(a) 5 SEQ ID NO: 19 MEREBMFFIAAZED 5% FFHIF—MHM VH FF51 5 (b) 5 SEQ
ID NO:20 MEERFFIEAGZE D 95%FFIFE—HEM VL F5 88 () (@) B VH FFIA (b)
B VL /731 :(d) 5 SEQ ID NO:49 MEERFFIEAZD 95% FFIE—MEH VH 731 : (e)
5 SEQ ID NO:48 BRI FIIAAB 2/ 95% FFFIF—PER VL 51 ;8% (f) (d) B VH F31
A (e) HIVL FRFl. EARSCFTRAEMSE T R, 2457 BRI = VH/VL BT BLA
2 SEQ ID NO:19.56.5% 49 { VH 751 TEASCHTRAEM LA R, 24 R PR E
VH/VL #.f77] LEL-E SEQ TD NO:20, 57, BR 48 f VL &%l FEARRIEfM bRt £
Y PO ST — VH/VL B4 AT LELE SEQ TD NO: 19 8K 56 A VH #5111 SEQ ID NO:20 &%,
57 ) VL 751 ;8% SEQ ID NOs:49 ] VH F#%1#0 SEQ ID NO:48 [ VL F51.,

[0023] FE—LESCHETT R, 2R R ST 584 SEQ ID NOs:9 ¥ VHAFIFISEQ ID NO: 10
B VL RS Piis R L4, E—SLlhRF, SRR ERE 565 SEQ 1D NOs: 19
] VH /#3180 SEQ ID NO:20 B VL fF#3H$idk, 8582 SEQ ID NOs:49 (7 VH 75140 SEQ
ID NO:48 () VL BRI IFiAE, 34 sh 4 IL-13, — LSy Reh, 245 S iEHiik 44 SEQ 1D
NO:29 HIE RS 77 & 89 () B SEQ ID NO:29 KIS 3 82 & 89 PR,

[0024] FE—HESEft 7 R, R R P, RS RIS IL-4 18— VH/VL B
LA e 256 TL-13 BY58 — VH/VL 47, Hop 28— VH/VL 347808 SEQ ID NO:9 (¥ VH )7
FIFN SEQ ID NO:10 Hy VL F¢41, B3 — VH/VL BAf765%4 SEQ ID NOs: 19 f¥) VH 5% F1 SEQ ID
NO:20 i) VL F#51.,

[0025]  FEASCETIRALATSLHE T R, 2477 HEHURT LLZ 166 Hith. A FRIEM SE
i R, 2R HEBUATT LR TeGl 8K 1g64 Btk . FEASCFTRIEM LM H R, L4571
PURT] LU TeG4 itk

[0026] FEASCETIRAEATSER TR H, 28R ETERT B —EREE X ME B
fEEX, b —HEEEEXOEWH (knob) R4, F_HEEEEXEETH (hole) TAF, —
i AR, F-ERETXS54E 1L-4 1 VH/VL B BT X I mE . —s
AR, E _EEEEX544S IL-13 (9 VH/VL B BT X S s . —sm
HERb, F—EHEEEX 544 IL-13 # VH/VL B ES T B XS me. —seisy
Rp, FoBREEXSEE L4 1 VH/VL 2R EREATEX S EE .

[0027] —4SEE TR, ZRERETEEZE S REN 1g61 Hilk, TidFREAE
T366W 553 , — s 7 R, B¢ R EPUERE S HREN Ig6L fitk, Frid ARTEE
% E T366S, L368A, 1 Y407V ED— M BELHADS BN RE, — T RF, L4557
MR R B S RAEN 1864 Hidk, Frid i A6 & T366W RAE, —SLi i R/, ZHR
HHiiE RS A RAEN 1g64 Fitk, FriR HREBEEiEH 13665, L368A, Fl Y407V I E D>—

11




CN 105307676 A Ww B B 5/69 T

MELHAN B EZARE, E—BEHHTRP, SRHRAEDGEEEH SEQ ID NO:34 5L
SEQ ID NO:36 MIFHIME—EREEX . £ —RLHARD, 2557 EHREEE S5 SEQ
ID NO:35 8% SEQ ID NO:37 R4 HIsE —EHEEEX .

[0028]  —uksjE 7 R, IR BIF R MHUE, Rzt mE&-87F SEQ 1D NO:38 #1531
K —E8%. S 76 SEQ ID NO:39 7528 — 2% . &7 SEQ ID NO:40 (117558 — EEE.
&7 SEQ ID NO:41 HIFF3IMI 8 — 54k

(0020] FE—LsT AR, RS IL-4 S5 BREUE. £ REHT RS, ikt
% :(a) B4 SEQ ID NO:14 FI&EERRFFIH HVR-H3. B4 SEQ 1D NO: 17 BRI FFI/
HVR-L3.FI€1%& SEQ ID NO:13 B{ SEQ ID NO:18 HIZEEF %M HVR-H2 ;5% (b) £7 SEQ
ID NO:12 MR FERRF %) HVR-HL. A& SEQ ID NO:13 8% SEQ ID NO:18 & EEZFFIM
HVR-H2. F0E5 4 SEQ ID NO: 14 M FEELF 71 I HVR-H3 ;8% (c) B8 SEQ ID NO: 15 [EZLER
FF3UH HVR-L1.ELE SEQ ID NO:16 HIZEZLEL 751/ HVR-L2. A6 & SEQ 1D NO: 17 fy
B FI ) HVR-L3 58X (d) 5 SEQ ID NO:9 FEERFHIRAE/D> 95% 75l [E— M1 VH 7
1 ;8% (e) 5 SEQ ID NO:10 HRERFINEA E D 95 % FH|[E—1wy VL Fo 7 — st
7 S, i BFEELE SEQ ID NO: 12 BIE EER T 5§ HVR-H1 B3 SEQ ID NO: 13 8% SEQ
ID NO:18 HIEZESF 51 HVR-H2. 618 SEQ ID NO: 14 HIE R 5 /Y HVR-H3. A4 SEQ
ID NO: 15 IZEIEFEF %1 i HVR-L1. 6,8 SEQ ID NO:16 BIE KBTI i HVR-L2. 16L& SEQ
ID NO: 17 MZEIEERF 7/ HVR-L3, 78— st /7 R, HiiA A5 SEQ 1D NO: 9 HIE R
A EA E D> 95% FHIE—MHM VH 755 SEQ 1D NO: 10 MREBRFIIAFERD 95%
AR — 140 VL FP5i). 72— LSy 9, Hiis &% 8 SEQ ID NOs:1 1 3 2 9 i VH f¥
Flo fE—EesLiE T R, FUAEE%EE SEQ ID NOs:2.10 F1 11 # VL JF51.

[0030] 7E—UksTif s B, IREME A 1L-4 B4 B MHus, X iZbiis 4 SEQ ID NOs:9
() VH 5% #0 SEQ ID NO:10 fJ VL &%,

[0031]  7E—LsLjti 7 R, 1R UL SR AD A ST IRAR T XU 7 MR Bl B BB 1 3 B A
M. TE— s 77 R, IRERIDA TR 2 55 F HEHE R 8 — VH/VL B B
M. TE— s 7 B, IRALRAD A TR 2 45 7 HEHUE R 8 — VH/VL SAL K 2 B
M. —ULsifi 7 B, RS BRI EANME. —STi T R, 15 AR K
(E. coli) 4HMEBEL CHO 4Hf . —Leauii )y R+, I—-UE= A PUB I 77, BLAERE 7R 18 4000
[0032] FE—LSTHET R, IREAEREY, KPR A REEEMOE AR Ef%Z
R DU B B U N4 o B 5

[0033]  7E—LLSTj Ty R, AL Z MG, HoAA & A SRR 2 55 7 e LR L B A
PRFOR] 25 F Btk .

[0034]  —MESEjT R, RRMEASCETRGUARIEA Y . — STy P, IREEACETR
Bk TG R MR R A AE « TL-13 A S HRIE IL-4 N F B IE SRR E . —1ik
SEE T R, R A ST TR DU T B VR T VE RR PR B E | TL-13 A HEIE . IL-4
A FHIRRE BRI IE A g . — STl R, IRMFE AN iR 7 R R M k4T
MUFRIE S IL-13 A FHIRAE . IL-4 A T 00 IE SRR IE (9 07 v, 4 1) M it R
RIASCFTR G . E— SRS R, HiEiR BB AR TH2 B2 MEI5H. £—
BU ST 7 Z2 Y, TH2 s A2 400 R4 1) 66 B DA i &2 2> — A 8B4 17K, BTK, IL-9, IL-5, IL-1
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3, IL-4, 0X40L, TSLP, 1L-25, IL-33, IgE, IL-9 % 14 , IL-56 %2 4k , IL-4 Z & a, IL-13 Z 4k
a1, IL-13 54 a 2, 0X40, TSLP-R, IL-7Ra , IL17RB, ST2, CCR3, CCR4, CRTH2, Fc ¢ RI, Fc ¢ R
I11/CD23, Flap, Syk #H§ ;CCR4, TLR9, CCR3, IL5, TL3, 1 GM-CSF. 7E—L85zjfiy g, ANk
BAHPEEHEEEN., £ RLHHRT, MEBERRMEMA L.

[0035]  FEASCHTIRALATSLHE 5 R, WER M40 MU iE AT LA B B0 (asthma) \ EJE
0% (severe asthma) .f8{EBEME (chronic asthma) .45 M {EBERE (atoptic asthma) 4%
MRz % (atopic dermatitis) BEAKMN (allergy) ML KR (allergic rhinitis).
BN ML K (non-allergic rhinitis) it F % (contact dermatitis) ML B
(erythema multiform). KJEHEM (bullous skin disease) 4RJEHK (psoriasis)iZZ
(eczema) FEXIEMEIFTT % (rheumatoid arthritis) 4B % (juvenile chronic
arthritis) BB A (chronic eosinophilic pneumonia) - A%t 37 & &5 fii it &
% (allergic bronchopulmonary aspergillosis). 8 E¥E# (coeliac disease). 3
£%E 1k (Churg-Strauss syndrome) (455 45 W MBIk S & (periarteritis nodosa
plus atopy)) .FEERRL A MY £ HIE4E S 1E (eosinophilic myalgia syndrome) . W& it
PAARIE £ 456 4F (hypereosinophilic syndrome) 7K MW (oedematous reactions),
605 Fi B 14 1 B P K B (episodic angiodema) . 4% B /& 4t (helminth infections) .3
W% (urticaria) % B2 B & % (onchocercal dermatitis) . WS EE ki 40 M AH 9 B g
T8 T4 F W8 BR 1t b 41 M0 P T B A (eosinophilic esophagitis) . W8 g 1 o 40 A o2 B &%
(eosinophilic gastritis) FEERMERIZAMM: B K (cosinophilic gastroenteritis).
WETS PR Mt g 8 (eosinophilic enteritis) WERSTEKIANMUME LG R (eosinophilic
colitis) WEtELE & (ulcerative colitis)  EI/R% (Whipple’ s disease) .2 E
A (nasal micropolyposis).2 B PR (nasal polyposis) [ & ILAKATE S (aspirin
intolerance) . FH ZE {4 FERR FER BT % (obstructive sleep apnea) . FFRMEEIIZ % (Crohn’ s
disease) I8 JN (scleroderma) . UL E LT 44k (endomyocardial fibrosis).ZF4E4b
(fibrosis) « K MEM#R (inflammatory bowel disease) ¥ & 48] Bt % (idiopathic
interstitial pneumonia). W& ER 1 it R (ecosinophilic pneumonia). #8 it M fili &
(hypersensitivity pneumonitis).#IR4MMI4L A (goblet cell metaplasia) . fifi £F 4
A, (pulmonary fibrosis) 4§ & 4 5l £F 464k (IPF) . B ALRE 4k & B B 48 4E 4k (pulmonary
fibrosis secondary to sclerosis). 18 4 BH ZE % i % %5 (chronic obstructive
pulmonary disease, COPD) .HF£F4i4k (pulmonary fibrosis) EEAZEER (uveitis) &
5iE B R 098 (glioblastoma) «E & &M EE (Hodgkins lymphoma) (AIIEE & &M E
& (non-Hodgkins lymphoma). —&SCji7 R, IL-13 N FHIRRIEE A5 %3
I B 5 R AT YEAL . R PRI R R AE BB 5% il 28 PERRE BT 44k 5 & T it 47 44k
(IPF) 1214 BE ZE 1 i 9% (COPD) « AT 41 Ak R JE iU R iR I EE B & g, —
oSt 7 R, IL-4 N FHRPIE B AFRIME R 4 AR R M B 8 BN L SR AL . R MR
SR PRAE B 7 28 i 28 SR IE | Bl 41 AL, 8 R M SR 4F 44k (IPF) (18 VERE ZE M 7% (COPD) .
JHEF YA RRRE BSR4 B e AN AR B S KR o FE AR SR I AT (T Sl 5 & 7P, IR 5
ATLLEE BEhG (asthma), B EBERG (allergic asthma), AEATRIMEEERG (non-allergic
asthma), X E K (bronchitis), BIEZXSRE % (chronic bronchitis), 181 FH & il
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R (COPD), Fi S (emphysema), FHURIEFHIMA M (cigarette-induced emphysema),
B RKAE (airway inflammation), BEMEAF4E{L (cystic fibrosis), &F4E4L (pulmonary
fibrosis), ML % (allergic rhinitis), FIXSEH 7 (bronchiectasis) .

[o036] [ IR

[0037] (&1 &R, Btk 19C11 2 IL-4 Z o BIE A DAL, WL ie) 2 Bk,
(A) 19C11 BN [L-4 5E ek IL-4Ra LS. 19CIL(SEOE ), SR Ig6( B LAHR),
T 1eG (20 =4 ) . B)19C11 Huib#a| IL-4- 551 TF-1 A5, 19C11 (sZ0E ), Xt
BB TgG(ZLH), T Ig6(BL=/M), £ IL-4%M (LL=H/).

[0038] W 2 BIR, fE KIGATE R AE R 1g61- EF R = A 3 -TL-13. #AIHL -1L-4. F/
(A) RIEFEFIFN (B) 3 JEHIFE S B Western B, MLEEHHI 4 #ik. BB ANESE H) A
25 (L), HOBARMEM R M FEARME) A1 C(HIR, TRAFRIEFR L) . B2 &R 5z
75, LT -1L-13. & (C) it -1L-4. B (D) MAR HEFEIFIZAES, WERFE 5 #Hid. L
T/NEERAEE R &4, BoR BB RdTE L) 7 F /BB RE R &4, E 12Xt T B
B ER T MUENEREMEEE.

[0039] &3 R ARN XU IEUAAR B T 1 RAE , WL 6 iR . (A) AIERIUF R VDT
IR HEEN . BAR/DEEREFBEER S FERE ERBORRE. (B) HRKRN
K5 PEFUAR B AEIR JR CE-SDS PAGE E 5L 7 4%8E —RRBEMI T iR BE 18] AR BRI s 8Pk, T4
(X 35 %5f BT LA T BRIV B () BB A S B8 LA o /DB vk S I sk = 4 R B 1) — BB AR e
FIR KRR e B YR, (C) IBJRYE CE-SDSEsE T RN BN TS A HER T 1%
VIRWILEE . BT e BERE MBS R F 0§, (UG RR R,

[0040] [ 4 IR, 5EH (A) 1gGl-, (B) IgG4~ FN (C) 1gGApune— [FIFPZY Je 1) XU HEHUAAR Y
ESI-TOF SRi% 44, WL SCitifh) 6 ik

[0041] 5 &, EF X A IL-4-(A), A IL-13-(B), B A IL-4/1L-13-(C) S K185,
P -IL-4/1L-131gG1 [FFH B FIHE —1L-4/IL-131 G4~ [E1Fh B XS St 1tk 3044 B0 750 22 A4 gt 401
HiFE R, WLSEhtd 8 #5 . $t -IL-4/1L-131gG1- EFHAY (S0 E ), $HT-1L-4/1L-131g64
FAR (0=M) Ehdam (20078 ), THME-FRFuERm (SBT3 ).
[0042] & 6 IR, & XT B ENE (cynomolgus monkey) IL-4-(A), BEENE IL-13-(B) BT/
HEFE, $1 -1L-4/TL-131gG1 [FFAUAIHL -1L-4/TL-13TgG4— [ Y UK 5 47044 1 75 B A it
PEINHEIE R, WSk d) 8 iR . 1 -1L-4/IL-131gC1- FA A (Sz.0 ), Ht-1L-4/1L-131gG4
FEFR (7 (A) PLOE,E B) PEOLEM) CEPEn (S0, T4mEFFit
WEm (EOHHR) .

[0043] &7 &I, FE R BN A E K B R A S, L& T -1L-4/1L-131gG4 (A)
IgG1 (B) XUKF R MEHUAIK B T H{E (+SD), WaLhEh) 9 #k. ELISA IEALFR (LOQ) /2
0.078 ng/mL. {8/ LOQ LA L AIFTE #E, HERR: LOQ AN IET B HIE. Xn < 28, Rit#E
SD.

[0044] [ 8 BIR, FE A EEMRE KN A J5 , $1 -1L-4/1L-131gG4 A4t -IL-4/IL-131gG1
PRI SCE VRS (BAL) BOREAN b #1¥ (epithelial lining fluid (ELF)) WL,
Heprid g8 A, suum REUEHT 7 B0E DLG1 R ISR 55 T 28 0L 5 ) W iy 5825 1928 .
P RAE S, LB 10 k. X-F 41 -1L-4/1L-13, ELISA 2R (LOQ) /& 0.078 n g/
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mL. {#FH LOQ LA ERIFTA 45, Hibk LOQ AT E G . X n < 2 B, RIHE SD.

[0045] [ 9 BIR (A) HTVRYT AR RS 8 2 A FIWE M /I BRAR Y (oA 7000, TSR hedl 11
FiR. B9 HER, &P AL 57 AR B S OE 2R FIEE i /N RAE B4, (B) fivg B
LS, (C) XXRE MR MR 4%, (D) BURSFRME IgE KF, 1 (B) ImiF
TARC 7KF, WLSEHEf 11 #iR . Xt TEANEKHEL K 4 MENLEFA R STHANE BT -TL-4
FURACER (B -TL-13 HUR AL T A3 -TL-4/10-13 SUSF FIEHIA AN B . 8 TR NN, tn
RAELERNE, Z40HE (naive) /MR

[0046] & 10 &on, A x | BEER]ABXILHFH] (SEQ ID NO:61) « mul9C11 PuikipEn 4
[X (SEQ ID NO:2) . F019C11-x 1 B3R T2 X (SEQ ID NO:10) RIEEERFFI, Wit
%) 3 fiik. 1RIE Kabat BT B RS, A\ mul9Cl1 IR R « I AR FHED
X HIAE

(00471 B 11 87, N « S RETAXILEF5] (SEQ ID NO:62) . mul9C11 PrikEEpEn 4%
X (SEQ ID NO:2) 0 19C11-x 3 IF¥REZHENAFX (SEQ ID NO:11) BIEHEERF I, WLt
) 3 ik . BYE Kabat BT BRS, A muloCll HEDTT AR « I HEWEFHED
X B INHE

[oo48] [& 12 &7x, A VHI EEFA XA 4] (SEQ ID NO:63) « mul9C11 ik E 5 n] AL
X (SEQ ID NO:1).#0 19C11-VH1 &4 (SEQ ID NO:3).19C11-VHI.L(SEQ ID NO:4).#0
19C11-VH1. FFL (SEQ ID NO:5) HEER]AF X M FER T 51, WL 3 ¥k . fRYE Kabat i
T ESRS, A\ muloCLl FEERTAAEHTH I HEHLE I EZ XA vernier A7 BN
HE 6

[0049] [ 13 &R, A VH3 BHER[ A X HF 751 (SEQ 1D NO:64) . mul9C11 Hfh &4k ] 28
X (SEQ ID NO:1) .0 19C11-VH3 544 (SEQ ID NO:6).19C11-VH3.FLA(SEQ ID NO:7).
19C11-VH3. LA(SEQ ID NO:8) F1 19C11-VH3. LA. SV(SEQ ID NO:9) HHE T4 [X (& HIE T
5, WECHH) 3 #5R . 1RYE Kabat HEATAIER S, M\ mul9CL1 BRI AT AR EAE WA I ILHH
22 FRIEAR X vernier 17 B AINAE

[0050]  [&] 14 B m ATEAHUEXT IL-4 FR TSR TR (SPR) EA HAER, WL
il 3 #ik .

(00511 & 15 &on, EMFRBIN IL-4 5N IL-4R B4 & 9838 W& f$i -1L-4/10-13
SOURE PR I ) ) R 2R 1, LSRR 7 R .

[0052] [ 16 EoR, EVEABIA IL-13 5 A IL-13R a 1 &5 & 0 18 vk B i -TL-4/
TL-13 XU S P LA i) ) i 2 B, L SEffa) 7 #0d .

[0053] & 17 &R, EMEMMIN 1L-13 5 A IL-13R a 2 FI%E & B0k B 4T -1L-4/
1L-13 XURE 7 BT A T dh 28 B, WSE il 7 #6iR .

[00541 & 18 BiR, FEPL ~IL-4/IL-13 XURF A HUAFEAE T IL-13 5 A IL-13Ra 2 Z5& 1
SPR 4% & (sensograms) , WLLHH) 7 ik . SRR ELRRZRM 12, 5nM & 200nM {1 —
FIRE RS .

(00551 REHVER

[0056]  BRAEZ A € X, A 3CAE F BB AR TR SR E BAG 4k B BT /8 AU i @ RN i
WHARA S Y. Singleton A, DICTIONARY OF MICROBIOLOGY AND MOLECULAR BIOLOGY
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2ND ED., J. WILEY&SONS (NEW YORK, N. Y. 1994), #1 MARCH, ADVANCED ORGANIC CHEMISTRY
REACTIONS, MECHANISMS AND STRUCTURE 4TH ED., JOHN WILEY&SONS (NEW YORK, N.Y. 1992),
RAEGIEHEARN RIRBE XERFFEHNTFZAEN—RTEF.

[0057] —ik5E X

[0058] AT MEBRAULHABE BN, BN TRE X, HBESER, DAREHEHARES
WE BN, FHFEIRZINR . 2T 34 H R E X5 5 AR A AL AR ST X
APPSR, DAT 304 I E O .

[0059] G i B A0 5 BACR R R A, e L T XA A AU, BE0E R “a”,
“an” F“the” WMIEXT BHL R . Bk, i, 3 & “EER” 8”725l 24
EEREGUE R 4 BIEA AR EE.

[0060]  WNASCAE FHMIALE “ MRS OFE AR T MR miF . MK 5% SCOE iR
G AR ERY) (WIS ) eSS, ALK TFHEEA.

[0061]  FEMlIE LM 2 FE o ( MEHAR—E W E S8 KFRIWEE. HoK-Fr] LEA
BT 3R RAE 53 B NTOX MINO™. (Aerocrine, Solna, H#dt ) , K HB7E 2005 £EH American
Thoracic Society (ATS) AFFHIFET, HEATIFAE . FEWGAT LB AHARAE LTy 2l 40 FeNO B
FENO, 3F B W 243 r A7 X Lo A AR AL TR SRR A M ES L.

[0062]  WENGZ—F R FAE, BB W NRHE AR & FRER AT AR 2 (#n
B SCREY KT ) FISCRE =R, BT DLS 7R B MEAE R B AR IR . BRI B 451
FLFE, B &) DT ARBEURR M / Tk B iy 5 I 1 I i B P R 20 P T s o S 20 R G
KRBT B B 25 [0 BE 120G (corticosteroid ‘NaIve asthma) (81 BERG | 57 57 28 BE HEST
W Wiy 2 5 24 (1] P S v A 22 i B 2 W LR Vi o ) e iy VB R 5 | 1) R i 7 2 B SIS [
L FR R BB ) (B2 LRI J Allergy Clin Immunol (2010) 126 (5) :926-938 FFi% K [
Ho ARG .

[0063] “FEMRMEFIAMMIPIE” BfE, Sl EMR SN AN E HXMRE, RdhBh T 5
A J5 B A B 1 W B P L 4 K ST BE MR, W LARIUONFE I BYAE IR . 5 0 B B T 4
Jo % B BE T AE S R I B HE (R B T, B A (B0, 455 ) ) DT b A5 i o My 1% ke 2 i 0 B
FEWEN ) R LI R R R RS RN MR R (BIEENHEERM LK)
AL & AK BEAE E R (contact dermatitis) ;B LA (erythema multiform) ;
KNIEZBRIH (bullous skin diseases) ;4RJE %5 (psoriasis) ;¥ (eczema) ;3 XIE M
KH K (rheumatoid arthritis) ;4J4FE1BMEXF K (juvenile chronic arthritis) ;18
PEFE B M i % (chronic eosinophilic pneumonia) ;ZEMN X S E M E R (allergic
bronchopulmonary aspergillosis) ; I8 & & W (coeliac disease) s It #f 42 & 4F
(Churg-Strauss syndrome) ( 5§ B 4 45 35 14 ) ik 7b IE & (periarteritis nodosa plus
atopy)) ;HE BRI 40 Mot £ LR 45 & 1 (eosinophilic myalgia syndrome) ;&M 40
Mt £ 425 1F (hypereosinophilic syndrome) ;7K |2 M (oedematous reactions),
¥5 BB B P M0 55 P K B (episodic angiodema) ;8% $U/E& % (helminth infections) ; & Bk
% (urticaria) ;# B2 B [F & (onchocercal dermatitis) ;MEERMERI A B i
Wi hE (EGID (B ¥ H AN IR T, WE BR 14 b 40 M 14 & & &K (eosinophilic esophagitis) . g
FE P2l M 1 B 48 (eosinophilic gastritis) . W8S k48 Motk B i & (eosinophilic
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gastroenteritis) . MR 1R 40 B 1 5 & (eosinophilic enteritis) . FFEER M 51 40 ffn
M4 g K (eosinophilic colitis)) ;B ML K (ulcerative colitis) ; B /RIA
(Whipple’ s disease) ; &2 B W (nasal micropolyposis) 1 2 BIH (polyposis)
B] &) DT Ak AN Tit %% (aspirin intolerance) ;RH 28 M BE HR M % %7 {2 (obstructive sleep
apnea) ; J& R 1% Bl i & (Crohn’ s disease) ; f# 7 (scleroderma) ;O JUL PN B 4F 4 4k
(endomyocardial fibrosis) ;& fE (%1 a0, B B G 40 A /& (glioblastoma) ( ) &1, %
FHRREMARE) FEZLSMHER (NHL) . E & &M E & Hodgkins lymphoma)) :
4 %4k (fibrosis) ; X M %% (inflammatory bowel disease) ;%% & 1 18] i 4 fifi &
(idiopathic interstitial pneumonia) ;PEEEM:fiti /% (eosinophilic pneumonia) ;#R%H
PERG % (hypersensitivity pneumonitis) :#CIRZH 4L E (goblet cell metaplasia) :
fifi £F 44 (pulmonary fibrosis) (EL¥EHF K Ml - 4E 40 (IPF) FOGE A0 IE 4k & ) i 4F 4
44, (pulmonary fibrosis secondary to sclerosis)) ;18 1% FH %€ 1% ifi % % (chronic
obstructive pulmonary disease, COPD) ;AF&F4E4k (hepatic fibrosis) ;FIRRBEE XK
(uveitis). WEERVERLYHMLATAE A0 WA= Wb B 5 LR 9Bk i P I &k 2B 45 4 4L 4R
T FSCHA (REBE 72 T3 R 451) G 18 A 2 W J5 BRI g 2. 88 iz o AR UL PR R T 44 4 o ) L ) 41 4
™ (MUNITZ A, LEVI-SCHAFFER F. ALLERGY 2004 ;59:268-75, ADAMKO %% ALLERGY 2005 ;
60:13-22, OLDHOFF, % ALLERGY 2005 ;60:693-6) o

[0064] IL-13 A FRRIERIESITE 1L-13 KFEIE AR RKBRE, b b T S mEH
AN/ BAE R TL-18 AT BE T, AT LRBUSAE M ANIER . 1L-13 /3 RIRIERI ) 76145 -
e (anAEEE B Sk LR R B AR SR ) VR R B A AR i B % (IR A4 S
Juss « JRBR A B 28 it 2% PERRE (ELFEI £ 44045 0 TPF) . COPD. FORF 4144k .

[o065] IL-4 /- RHPRERTES5TE 1L-4 KPP EIE A< E, 24 T G4k /3
/ Bie B ) IL-4 K-FEUE I, ] LRICAHE BUBVREIR . IL~4 A B BF0RE 16 F B 55 <6
RE (BIANIETE 27 &bk e R RS T A R ) AR I 1 7 % (A S B A VR L AT AL R MR
Wi R FR PRI B % i R L RRAE (BRI LT 44045 an IPF) L COPD. FRAF4F4EAL

[0066] WM FERERELHEIL B TR MAEIR "R AR IR XU (AR / BURBRER / 5L
NZ TR 2R Y AR AL ) L BERS M L SZ S BB (bronchioconstriction) FHE F B iR RE
M2 — B B AR 0 A R A B EE (JUNIPER ET AL (2000) AM. J. RESPIR. CRIT. CARE
MED. , 162 (4), 1330-1334.) .

[0067]  ARAE“HPIRBTAE "ELFER PR T, B (454028 B AN AR R p i (84, ] 0%
gy, FlanpIRIE & M EE (RSV) By, BlnAEsh L)) XS E R (Pl SER) 18
PERR ZE Mt (COPD) (B Anfti =i (Bl RSB ) 35 RS T8 SAE SR MEkL
I A3 22 AE  SF4EAL AN ) BORG W AR BRI, B BEVE AT AL R A A AR R PR B % . 1T
VAR AGE R E IS 8508 40 WA A1 A0 BELZE B RHAE R 50 B ) B HE, B B M S R
RKXREY KB AL .

[o068] A (8F PR BN K AEEC SRR ) 2 TR0 BT B Bk AT T 38 n i =R
PRI AR R CBRPEAERD / SR BT EAN / B WO AR AL ) (RS I )3 F iR
FEMR 2 — X ERER A S R R B . "B AL SR IEE T (AR (PEF 8L FEVL) HI9
b o SR, PEF 28 Bt 75 Al I F2 @ % AN 0, B e vl LUE A T S 3 B Wb iR & . 5L
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B AEMERALIRE It FR g in . Ak = BT DU B Ay, JF B RT AR T
RERFN T RE W & HEAT VA . A SCHER I B B B B S R TR 2 — S A A
Ak B8 G B B RG VR I = B R 2SR A A (BB 7 R T R B B E L BUR TR
2T 500 M FP BN B RFBREES=RAREL R ) HWED / HEIEFREE
BEfE A o

[0069]  “THZ x& 42 # i1 51~ B “TH2 #0707 2 #00 H] TH2 3& 42 1) 3& £ 7. TH2 18 1=
061 790 B 45 F B 45 R B T 3R B F AT — Fob BE BR 09 7 M B9 407810 77 < ITKL BTK. IL-9 (41 40
MEDI-528) . IL-5 ( 4 a0 & yH FI B2 #71, CAS 4R 5 196078-29-2 ;resilizumab) . IL-13 ( 4 fn
IMA-026. IMA-638 ( R %2 7 Tk B 31, INN 485 910649-32-0 ;QAX-576 ;1L4/IL13 B ) .
tralokinumab ( ¥ X A CAT-354, CAS %% 5 1044515-88-9) :AER-001. ABT-308 ( it % Ny
NV AL 13C5. 5 i 48 )« IL-4 (4 tn AER-001. IL4/IL13 B ). OX40L. TSLP. IL-25, IL-33
F0 IgE (45 o0 XOLAIR. QGE-031 ;MEDI-4212) ; A1 5% 44 #5140 :IL-9 5% 4. IL-5 52 4k ( 4
U MEDI-563 ( U # K1 ¥k B8 H1, CAS 4% = 1044511-01-4)) . IL-4 Z 4k a (4] fmm AMG-317.
AIR-645) \IL-13 324K o 1 (FIUR-1671) 1 IL-13 524k « 2.0X40.TSLP-R.IL-7Ra (TSLP [
FZ 4k ) CILI7RB(IL-25 K524k ) . ST2 (IL-33 HI5Z44% ) . CCR3. CCR4. CRTH2 ( 5|41 AMG-853 .
AP768. AP-761. MLN6095. ACT129968) . Fc € RI. Fc € RI1/CD23 (IgE #Y 5% 44 ) . Flap ( &
GSK2190915)  Syk ¥ & (R-343. PF3526299) ;CCR4 (AMG-761) . TLR9 (QAX-935), %1 CCR3.
IL5. TL3. GM-CSF FI % 4 Mo X F#pIF) ()40 TPT ASM8) . _EIREEFRAIFIEIFIAI B F A FF
T B 40 W02008/086395 ;W02006/085938 ;US 7,615, 213 ;US 7, 501, 121 ;W02006/085938 ;
WO 2007/080174 ;US 7,807, 788 ;W02005007699 ;W02007036745 ;W02009/009775 ;
W02007/082068 ;W02010/073119 ;W02007/045477 ;W02008/134724 ;US2009/0047277 ; #0
W02008/127, 271 1,

[0070]  R¥E“/NorF” $8 BF 50 /R - 2500 BRI 5 FERBISF-

00711 RiE “Hidk” Llig) 2 & XA AH BAFRliR S i e w B fiis . 2 wiEhiik B A 2
RAOLR: R RS R DA . 245 R PUE TP A B . BB AT DL R A ATRAL A
FE BT o RHUAR RN AR B L B 77 VR 7R TS SO AN IR IR

[0072] RiE“ZFRUEHUER” &) HEEH, THEE0S A 2RISR (B,
REBF RS —NEM S F LM SE 2N FARIRM BB RIEEWSE L
MAFAEY 5 ERIRAL) KPR & B buid . —SsStiiTy 29, 2R EHE (4
WA AL ) FIPURES &85 WIRE S PN VH/VL 807, HAp 88 — VH/VL BRA7HE e Hh 2%
B AL, B VH/VL A B 45548 — R Ar, b4 VH/VL B4 3B & B nAr &
¥ysg (VH) FERgEn] B hthig (VL) o R Z R MG, BART, &Kk . BA ™
A ELEE 24~ VL A1 VH G- Huis . Bid i BBl an Fab Fy. dsFv. scEv XU 4E (diabody) -
FUHF 7 P A FI =54k (triabody) - M EFE M ERERTER R, EAEED—
o BRHEE XA / SR> — R AEE 2 X B VH/VL $47 7] BAFRAE “hemimer” 85 “ 3
Pifs” (half antibody) . #R#E—LLSLHiT R, ZRRETAZLL5uM ZE 0.001pM 3 1M &
0.001pM.1 1M % 0. 001pM.0. 5 1M Z 0. 001pM. B 0. 1 uM & 0. 001pM HISEFM H 5/ FAL
ZEEW 16 Pitk. — TR P, hemimer G5 E LT 55 = hemimer ERTFHN
R BRI X . —HEHT RS, hemimer A5 M R AR, flM, L AFS
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A8 EANA RN RZME = hemimer BFEHERE R HFREMARTKE TEH
BE—Hitik.

[0073] “XURFREHE” RESREWIFRIGEE —NEWMH F LR R ER AL SR
BRI EWANNEEY S F LR ATURS & &SN 25 R Rk SUFR DA
FEAR A ARRE R W EF 7 B “WERF N,

[0074] G ALIR R BIARIE “HrANF1” ( “Knob-into-hole”) B “KnH” FEA RHIiXEEHIH;
AR, ES AR Z A E/EANFE LS REY (protuberance) (#) 5IA—2% 2Rk
FHHME (H (hole)) BIASB —% Lk, W51 5 W& L IKES 4P Sk Ak RS 7E—#2. 41
0, B0k KnH 5| N Hi4Ak ) Fe:Fe 456 ST C,:C, SRHEIEL VH/VL RE (B0, B0, US
2011/0287009, US2007/0178552, WO 96/027011, WO 98/050431, #N ZHU % , 1997, PROTEIN
SCIENCE 6:781-788) . £l )7 S, FEM & 245 R AL HUA R FE b KoHs BB KA
FEREIXT AR, #la, £ Fc K EA Kol HZ4REHREETTUEE 5% Fe X2
| B B P AR, BSOS T AL B S AR B A ) 5 5 T AR S R X A () B % Y AR 3 . K 3¢
ARABET R T BE X PR AN A [R] 5248 i 20885 A R B SRR 51 51 AT A 2 B AR 51 (9l
.45 af fibody Bk (peptibody) FNE At Fe @& ) .

[0075)  WNASCRRA, RE“MRAZ” 18, MR EY () FIANZIRFHIRE, HppridRd
YR ANBZZ RS S — &2 E/ERAMAEE. — SR, H—LkEE AR
o

[0076]  INASCETA, RE“EHRZ” 18, ¥z (F) IIAZIRF RS, R PR EpsI A
iz ER % ZMMAEERMAE L. BT RY, 5 —LRABHFRE,

[0077]  ORIE “YRIT 7 fa F TR 7 W MARAVE PR . VAT FITT LLR, i, 2Rk (—Bk
ZF) (Blndiik AR ks Rekik (peptibody)) \FI A5 E B R & A MEAE/ NS T
A L S 9ABEER IR 2 T4 6 LR 7 (H, siRNA) (4%,

(00781  IRE “H 77 BB (k77 R8T 3% i) B W 98 RE BT AT VE T . 2 15 f 41)
TEFE B B B B = 2RS0T (B B =06 0 A R EE M, Bl e w A
(montelukast) .F¥ B (zileuton) . A 4F (pranlukast) . FL & F4F (zafirlukast)) .
LABAs. JZ Jii S5 [& B /LABA BX &40 &) F 0 (BFE R AW (aminophylline)) . & H B4
(cromolyn sodium) 254 &' K4 (nedocromil sodium) .H 5 EREH (omalizumab) \LAMAS.
MABA ( Y 4n 3N Thge B BRI HL7) - B 2 BIahs® ) 5- BRINEEEELE B R (FLAP) #7). Fn
B PDE-4 M&15) (FnZ W E4F (roflumilast)) . “58 8477 SLR Hh¥s 55 — g 7]
AR B i 75 :

[0079]  ORE“H KK A EEH)” BL“CS” B te, TEAR A B B 26 [ B Ve 7 B m R B s o, i T
FH—MIGIT IR, > 7 T 1R F7 %8 i Rz 5 2 B B f s A/ B SRR T
BB SE B RS A . “CS 57)” F AT LATE AR FA [ R 2R [ B 2B 35 R 51 kS CS MR T 7

[0080]  RiE “ Pz KM B " BIEEAMR T, BB~ (fluticasone) (ALFEERBEAE £
(FP)) &S K (beclometasone) Atz (budesonide) FRE ZME (ciclesonide) B
KAh ¥4 (mometasone) « Z FAKEW (flunisolide)  f5th kAN (betamethasone) F1ih 22 7
J¢ (triamcinolone) . “TIWR N 7 i 2K B ” B¥e & T @S WA GEIE K B Gk ERE . Bl
PERTWRN B2 57 2R [ B 2 U b TR BR A SOKAA AT H 35 48 MR SR At 42 (mometasone
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furoate) MR FME. EHKEM BB M 245 (Triamcinolone Acetonide) 1 H HiAJ
RGBSR AT 3RS MR A 2 AR B . T AR B 5K % B 2- BahA A &L i
KEREH G FEOFRBFERRT AHMEE / BHERET (formoterol) MEEH £ / WEREFF
(salmeterol) »

[0081] [ZFiZE[EEZ /LABA HEAMMH FEBEBBRAS L/ —HFHERE=FT
(vilanterol trifenatate) MEFIAFFE (indacaterol)/ At .

[0082]  ARIE“LABA”EIRKEL B 2- Ma3h5, FridBahf e fEs ey £455E (salmeterol)
BEFET (formoterol) HEA4FE (bambuterol) «&7%i R (albuterol) (EiiA4SF | F4E4S
% (arformoterol) MTE/e4EE (clenbuterol) .

[0083]  RiE “LAMA” BIE KB EBMB PN, frdEHmars BHRE (tiotropium) .

[0084]  LABA/LAMA 4 & ) 4 7 B 45 H A IR T . B & 45 &' W 45 IR # (Boehringer
Ingelheim’ s) FIEfIA4F% glycopyrronium(Novartis) »

[0085] RiE“SABA” BI8H K B2 B BNF, TR W ANEHEEARR T, ¥ T K
B2 (salbutamol) . & ¥ T % B¥ (levosalbutamol). IE & 45 & (fenoterol). 4 A7 fth
# (terbutaline) . ML #fi 4F & (pirbuterol). § & 4§ & (procaterol). tt % 45 &
(bitolterol) FK4FE (rimiterol) . KAA4FEZF (carbuterol) . Z¥K45:% (tulobuterol)
¥4 Z (reproterol) »

(0086] H=MHEZAAFEENT (BRERA leukast) (LTRA) 2 HH| A =HHZY. A=K
HilF 0 F A RS R Y@ S e AR E T .

(00871 ARIE“FEVI” HBER AN E -V RN ITFHHNEZSER. E—RREHENE
. %55 20% M FEVL T PR 35 10 ZBE B BB (methacholine) Wik ¥ & (provocative
concentration) (PC20) 2 iR R SRR E . FEVL 7] LA DA E AR AH AL, 77 =450 2 FEV, 3R0R

F B 2358 A X AR R A R B EIE X

[0088]  RiE “FEVI HAHNAEAL” = (FEIRITES 12 RS FEVL - 7EVRYT FFUAHI Y FEVL)
B LA FEVL, '

[0089]  WIASLETHA, “FVC” 48 “ Al JiltiiE&E” (Forced Vital Capacity), g THIETES
LR AR KU 2R E A Bl SR AR AR ER & (HXTTF FEVL B —F0 pu
2SR ) . BRI A E (functional lung capacity) HIEE. 7EPRIM: i
ST » 451 40 [R) J57 4 it e L 45 TPF BB 7% (hypersensitivity pneumonitis) %59
(sarcoidosis) A4 B PERELAE (systemic sclerosis) HERE o, SR Hh T i S A0 45
JE, FVC &b o

[0090]  RiE “RR NG ” 8B E —REHERA/NT HRERSCEA . FA DN T HIRE
BAPER , 3 BRI BALZ AR TR 1. 325 < TRl PR 2 i 5 AR 4 75 B P Nk #1798
7 RNMESTREY KA BB B 2- BRBNF ) « Canfih & 57 1738 5 o B TRk % 1 4
Tl B 6 - 10 SR A BREE R Fa AR, A RE— BT, R B T 5 2 WAV AT, T
B2-WahM A HREZELZ T K, WREHEXNEH B 2- B AAMKTFE (Flwmss
TaMBA, L RAERER B 2-BshfE it =Bk St SR, G A EABL—&
(canister)) , W 58 0] GE7E ZVR T HIIZE B 1E M.

[0001] ARG “H BEBENG” —RFeIX e, RF B X ENERETRKRERL, B
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W EEIR AN G S) B EH BT A BT B B S BRI R EE B A A B e
R, TR ERERBERR— R T EEIORA B 2- Bah5 ; LA B H KIVAIT AT 4% PEF BR
FEV1 ZTiitH 60% -80%, 3 H. PEF A R {42 20 - 30% .

[0092]  AR¥E“E BN ” —RRHE X £ I BN , B o B B TP SRR AR AL
AR ) e B S BN ARR) B B A PR I vE B /T TR (1) 60 % ) PEF 8% FEV1 2648 1 20 -
30% f PEF 38 34k

[0093] & (% & (rescue medications) MBI F 43 45 4F B R (albuterol) . J5 & 4k
(ventolin) K HAth.

[0094]  “4RH1” FREE BT ANAIT G LT R BB BURA R R I IR PR - 83 B %
Wio B, 752 A w5 E 1CS (4, B 2R E BB BB KT & T 500 5w H
ST FP (BN ) 1RIT BB = REE £ K804 5 F R 28 M B VA 7 95 )R8 A
WL 2 5 PR FFAS S HE M1 R FEVT S50 BN , 38855 Bl AT A8 B8 B8 e VA TR .

[0095] A SCERHEAYVA ST FRIW] LB ARl A& 1 7 AT HE A, B R B A T I B
W AR N . BB SMaEERENLA Sk Sk R BOY i . E— sty
FHLIRIT RPN RIE— st 7 R, A2 2B A gk N B R4 T .
FE—EE ST T Reh, R T AME ST A (Blin Tt skdE s ) kA shik g 28T i A
[0096] X T-Z i B TR B BRIG ST , Y697 71 B & & 7 & v] AR B 16 97 IR 8 IO 28 280 L 30 1
P BN AR VR IT R A T TR R VAT B 89 e RTRIT L B IR ER S AN S T 7
(7R 0 R B AR (AT o YR T FIAT LOE EHh— IR M Hh BRIt — RANG T T e A T 58
AT UABLS R4 ER 7 52 BRAR T B9 5 ECH] 2R BT A e%. EERAIRNES
FEAFIRIT BUHS B A VR T IR S 0 LB A B 00 e PROTR 00 98 5 A ERD i 4 37 i
A FBAE it A 77 v gt R B 1) 2 HERR IR 22 Ak 3 EL A A R K.

[0007]  “RRFE NI BL B ( KIBERARMR ) 7T DME AR E T R A & Sk
TP, BUFEEAR T (1) BRI — e BRI, GRS EEW, ; (2) MR
R/ BEREAR IR D 5 (3) 1R R/NIR D < (4) B AR R AR R Rl 2 B R0 / R SLR A
] RO RIBESE & 1) 5 (5) iy B (BIykA g8 e £fF k) 5 (6)
B B G % SN B AR, LT LA, BN 6, BB 37455 VT IR BT % 5 (7) 50 A 56 i —
T B FEAR Y — EFR R AR 5 () TEVRYT /G TIm EMMMKE (length of disease-free
presentation) WIXAN sF0 / 8% (9) 7EIRIT JE7ELS E 7] p gD BB o,

[0098]  “SEANFVHEAES T (Blnbifk ) MEANEA M A KREARME (BlmHR) 2
B K AESE A AR R SORISR A . BRAE AN, BN M0ARSCRT A, “ 45635 71748 R WL 45
AT (B, FiiEMEE ) 208 11 MEEREMEESESENH. 5FXNTH
BEAB A Y BRI — R o] LUl MR B R (Kd) RoR. SERAT LU A< 40, 2 ko i 3
TR, EFE AR SCREAR H AR L, AT W&« 7EASC PG A T2 4543570 7 B4 e 254 Ui B
T 08) Pk S T R

[0099]  “SEFNJI A" HLiktE 5B RSB EATAM L E:, £— N2 EE
X (HVRs) FEAE—PEEA SR PHUMA, MR SRS TR BRI RSE,
[0100] R “Hy -IL-4 Hiik” T “ LG4 IL-4 BHE” 18X FERIHUE, R Hiikhsis LLUE W
BISERN ) 45& TL-4 NI EHUARTT LLR/ENEEE TL-4 S IR / BUAIT . E—LesLif
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75 S, i O g il s vk (RIA) Frill 2, Bt IL-4 Sidexd A4k fEE IL-4 BB R
MEERERT AR IL-4 ZE5M4 10%. ERFEER TR, 5 IL-4 EAMEESE
< 1pM.<1000M. << 10nM. << InM. << 0. 1nM. << 0. 01nM BE<C 0. 001nM (140 10-8M S5 2>, 451l
4 10-8M 2 10-13M, 440 10-9M £ 10-13M) WIEE EH (Kd) . EFESLHH R+, fi L4
Fiih 2 SR B AN EFE IL-4 AHRSFH) IL-4 #br ko FE—seiF R, Fi IL-4 Pk
72 2 T, Bl R .

[0101]  RIE“H{ -IL-13 Hfk” M “L54& IL-13 KPR T IXFERIPUE, FriR Pk aess LA 2
WHISEA A E IL-13 Wik n] AR E RS IL-13 Mg ifiAn / Buasr . 7E— sk
Jit 77 Z2 o, 481 G 0d 5 TR B e Wl e v (RTA) FRllzE , Bt IL-13 Hidsxd A< i3k IL-13 &
BRI ERREMRTHESN IL-13 414 10%. FiFELHT R, 5 IL-13 S8 1k
AE<1oM.< 1000M. < 10nM. < InM. << 0. InM. << 0. O1nM B<< 0. 001nM ( #i B0 10-8M B%
/D, tn 10-8M 2 10-13M, 440 10-9M Z 10-13M) KRB %3 (Kd) . Rt &g,
B IL-13 AL A& TER BN FEMFE IL-13 BETH IL-13 R4 L. £ LR,

Pt IL-13 Btk R 25 7 ik, fl XUy J bk .

[0102]  ARiE “HiE” AP USRS ZHE XEA, 7 ARG SHissEn, OB ERR
TREEGE. 2 i, SRR TR (FlXrREsvE ) Miidh B, REE1E
NIRRT,

[0103] “Hifs R B” tedE e BiA N o 7, HE & B 5Bk g & MiIRgS
GRSy Tk BRI EFE{ERBR T Fv. Fab. Fab’ . Fab’ -SH.F (ab’ ) 2 ;XUfifh ; kit
Pk s BeEHR S 7 (Bl scPy) A i$uis b BUY B 245 R Bk

[0104] E5&EHUA“EEMEIRM PP 18, ZhviEE R F N E R EE S5k 5 H
PURMIEEIE 50% BE %2, B R, SHE G T F 0 E vE F Bz s 5 K HiE /Y
HEHEIE 0% HE L . T S IETEA S R4 .

[0105] FHT A B “ZhAME” BOSHAE B ANRBEERE WA ILH H2e
(I F3CE X ) RIRFER ARt (VL) 128 BRERERT R 251 (VH) MR ERERF 5K
B2 “PrAdE 87 AR R B BN E R Z A AMBEPT B & 5 HEE R ER
35, e AT LA B BB 5L . 7St Roh, BERTIEE 2 10 MEIE D,
9 PNEED 8 ANEFED T AEE D6 ANEE DS ADMEED 4 ABFED 3 ANEE D F 2
NEED, SRS R, VL 2 AL TH) B VL AGEERE e F s
ILH M ZEFHIAHE

[0106]  ARIE “HX &7 PLETRX B PLlR, Hop B / BURBER I8 AT 4 B 45 E R I B
B, MEMN / BRI TR AT B AR RIREWM .

[0107]  HUEM “K” B EFHEGWIEESNEBE R X MR, F7EARKEHE .
IgA\IgD. IgE. TgG F Igh, F B E P JLANAT LA — 24 2 ([ERE ), 4t 1g61. IgG2,
1gG3. 1gG4. TgAl F IgA2, S5 [FSAEEREE B HI AN B I BHAE E 7 IARAE o 8,
eLy 0 opo

[0108]  HnAAs SCASF FA B R V5 “ 40 Mo 55 25 77)” 48 #0 fh) BRPH 1= 40 fe oh e A / 8551 S 4 e 2T
THEFRKR. ARSENCEEANETREERMLER (A, 1% 1%, 7%,
Re'™, Re'™. Sm'®, Bi™", P, Pb? 0 Lu WISt FIAL K ) b IR TS ZA Y (B
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B 1% (methotrexate) . [ B & (adriamicin) . £ F & 4 ¥ (vinca alkaloids)
(K F ¥ W (vincristine)« & ZF B (vinblastine) . &k 3& J0 # (etoposide)). £ F
tt B (doxorubicin). 3£ ¥ £ (melphalan). 22 %4 & & C(mitocycin C). & T B8 & v
(chlorambucil) FRZLEF ER (daunorubicin) BRIHARERAF) sAERKINHIF ;B 5 H 5 BB an
B AR BRAWM FEERYUE .. EW . BEYESENEEEER, AFEE
RO/ BRARAR R ST FF ) 22 Fh i iR B 77 o

[0109]  “ZURIFIhEE” $8 0TI THUERM Fe X AR LA 036 1 , HL B & Puid R Ah &Y i e g .
PUB RS F DR B F 156 :Cla S5& FAMEIK B IEL4I ML 514 (CDC) sFe ZAAE & sHuihfk
ML R4 (ADCC) sHFWEAER UM R 5248 (140 B 4IARSZ4K) A ;0
B #H M4k .

[0110]  VEMEFIBI I Z3 I I “F AR 18, T TR B AT BB, A ot seHU 8 G
TP & R K& .

01111 AR “Fec X" HEAXFHTEX BEREAEEN CmXE, HSAEEXHNE
DI GARECFERRFI] Fc XFEBEFe X S Ed, A 1o HiE Fc KM
Cys226 Bk Pro230 HE{f B B BEMIFRIE K. SR, Fe XA C RimafiaiR (Lysd47) w] LIAFFE
B BRIERHFE YN, Fe KBUER X F R EBRIRESR SR EU RS R4, Bk
N EU & 5|, W, Kabat 28 A\, Sequences of Proteins of Immunological Interest,2f 5 hR
Public Health Service, National Institutes of Health, Bethesda, MD, 1991 iR .
[0112]  “HWgB2” s “FR” F5BR T =X (HVR) BRIESAI AT AR G Bt . AR SE MY FR
— A% R PUA FR S5 493840 AR :FR1. FR2. FR3 1 FR4. HASi3th, HVR F1 FR 51— R LA R iR IG5
FE VH( BY, VL) 50 :FR1-H1 (L1) -FR2-H2 (L2) -FR3-H3 (L3) -FR4.,

[0113] R “AKhupk”. “seBEHUR” f“EHiR” AR EIR(EH, g R A L2
LT RRGUE LM M EE R &H WASCE W Fe K ERERHL.

[0114]  RAE“T8 E4UMR”. “15 UM R F0“15 T HMIE " vl B3l R, 3F EL¥e4MEZ
BRI N B4, B LGB B R T8 EANRETE “ Btk M “ R 4R, A
FREARBAR MM b AT AR R A B RERBEE . 5ERYUEKEBHNE L5EA%H
MBS, WA VS RA . AR5 BA S G 50 40 fa B i ik 8% 1 1)
A8 7] D) BEBRAE W 75 15 B R SE X

[0115]  “A$ife” 2 BAEEBRF MU, Frid & 2587 5IXT BT 18 A s\ 4i i = 4
B FUA BRE AT AE B R IR ACSRIREI PR R ZER 7 51, Hoob Brid e A SRIEF A A ik E o)
HAAPUARID 7. APUERIX AN E SR b HERR B 2 3 A FUR 45 & R EE I A BRI
.

[o116] “AFHILE"RARXFNALEIRE D VL 81 VH 2L 51 sp i i B I & A&
PRTREL MR . — b, IZE R M N BB ERE A VL B VH 25k B Al AR Mg 7 S 4H . —
REHh, Z P R n Kabat 28 A, Sequences of Proteins of Immunological Interest,
B FLAR, NIH Publication91-3242,Bethesda MD(1991), %5 1-3 &P M . £ —LsL i
ZH, T VL, A2 Kabat A, H LTI SCHMTA « T, fFE—3LiEh R, 3T VH,
WA Kabat SN, B L5 SCHHEA 111,

01171 “ A" PiikTE 5k BHEAN HVRs MR R BRRELAR A A FRs HIEIEBRAR Y
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AR, TERFRIE TR, NBEUHBEEE D —NF— R F AT 2R e & 4
A3, Hodr HVRs (4140 CDRs) #9&EFak A 4 35d B T3 A iR R, Wi FRs Y4 R
A EAERX T APUER . NEAHUEE T LEEHTE B AUk HiisE 2 X i 288
7y e PUisBIIndE NG “ NIRWTE R 5 2 AR L.

[0118] A SAERM, RiE“HAX " BL “HVR” $Hiik Al B &SP EFF FE% (“H
FhREX”BL“CDRs”) 1 / BUIE A H LR ERI ( “HEIR”) f/ BE R UR B iR R
(“BiEEME”) HENXEK. —RTS, TEEE 75 HVR :=ANE VH & (H1.H2.H3),, =
AME VL (L1124 L3) o 7EAICH, 7- i 1 HVR A4 -

[0119]  (a) HHERTER BRI 26-32(L1) .50-52(L2) .91-96 (L3) . 26-32 (H1) .53-55 (H2)
F196-101 (H3) S KA (CHOTHIA AND LESK, J. MOL. BIOL. 196:901-917 (1987))

[0120] (b) H Bl 7 & # B B H 24-34(L1).50-56(L2) .89-97 (L3) .31-35b (H1) .
50-65(H2) A0 95-102(H3) Az M w1 A& ¥ (KABAT % , SEQUENCES OF PROTEINS OF
IMMUNOLOGICAL INTEREST, 5TH ED.PUBLIC HEALTH SERVICE, NATIONAL INSTITUTES OF
HEALTH, BETHESDA, MD (1991)) ;

[01211  (c) ML R R ER 3R & 27¢-36(L1), 46-55 (L2), 89-96 (L3), 30-35b (H1) , 47-58
(H2), 1 93-101 (M3) A7 M /EREfhE (MACCALLUM 2% J. MOL. BIOL. 262:732-745(1996)) ;7N
[0122]  (d) (a), (b), #A/ Bk (c) W&, B.4E HVR S EIRTR AL 46-56 (L2), 47-56 (L2), 48
-56(L2), 49-56 (L2), 26-35 (H1), 26-35b (H1), 49-65 (H2), 93-102 (H3), F1 94-102 (H3) .
[0123] ZE—EsTi AR, HVRREESE 10 £ 13 P 7EA U B BT 4 2
BeER AL,

[0124]  BRIEFAF Frds, HVR R FLAN AT ARG ) HAth R BE (40 FRIREL ) 782 AL R YE Kabat
% (REFI) K5

[0125) “HEFZEY)” REEGE—MBZFHRES T, OFBENE THBRTRA, HPiE.
[0126] “AMA7E“ZAE” R . WA BEREENRTYFFRZY (Blns. 45
FEMRNE ) RKEFY (o AREHE AN R KSR )  SAnmE s sy (B
AINRANK ) o RS ST B, MEERZ AE R~ A .

(01271  “5BEH)” Hilb R CESHRARITE P WA > BRBE. E— %S E$, bk
Al KT 95% 8% 99 % A &, arad i B ek ({540 SDS-PAGE . %5 2 s R &= (1EF) . B4
Rk ) BREHEE (BB A2 #RERAE HPLC) WM. ST A T VRN Buis gl BE (1 5 VL R 45
R, 2 BI40 Flatman 28 A, J. Chromatogr. B 848:79-87 (2007) .

[0128] “FESHIRRIRTE O 5 K RARMBEFR AN P BEBHERRS T 2 BIZREEES
W S/ GZR S FRIARP IIZR S F, B ZER S FRAETRAMIRGFETS
HRARBR O BARPGRERME L.

[0120]  “4pfiBHn IL-4 PLiERI 7 BIAZIR " fadmiB ik EAAREE (BHEAFBR) —PEEA4
BB, BFEERAN S P ERE S FE8E P (— 8 A) RBS T, URFETE
THE ARSI E R (—AEEA) BBRSF.

[0130]  “YRhEPT IL-13 Btk R BIZR " e RS ik B (R E) H— a8z
BT, OB E RN B FHEE S TSR (—NEEA) B+, LRFETIE
FHRPH—ABENMIE LM (—PEEA) RS T
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[0131] WA SUE FRIARTE “ B ST P AR H6 15 B B b R R PR Bk b, rig s
EREIFR TR R, R T R UMD EFENAT R MRS (FlnEH RRRE
AR EAH SR AR B ) 4, B R PR MR / 34 E& M RFE R
b 5— ORI ERERE (RO KRG L 55 BEILIRRIFIR ST B, BTk
RBIFI G B IT AR W HUR B — AN REiE. FE, B B R 2 fa b isa
B 3 b [ BT IPURBER RAFE , I A AR RE R SRl it (R 4 5 5 TR AR P i b . B,
BIEREHIART] LLET 2 P AR AT 6%, B EARR T 2430 vk E 4 DNA VA R E R FRR
VHH SR A RS 0 N S 5 B 1 TR) B ) A i DR B A f J k,  e T R RT R T
S B BEPUA I AR R B R A ST R HER . FE— i s B, BRI AZ SR
P (BN ) Fiik,

[0132] “HBHAERBABREZRERS (PlnARERS ) SRS ERCH TR Bk
A] LAEAE T 230570

[0133]  “RAHUE” e BRA EMHEMPIRAFENRERER S T. B0, R 16 fiik
FEH) 150, 000 38 R 35 5 DU T A 2R ), H AR 8 1) W 4% A (B 4 e R P 4% A 5] B k4R
B M NBCRim, BAEFHAATARX (VH) , HFR 0728 5 55 45 #4019 5 3 4 nT A 45 #y
W5 I ="ME B 45 #4938 (CH1. CH2 F1 CH3) « Z84BlHh, M N Bl C K, R EHEHLA I AKX
(VL) , R A P] AR Bk 4 M S B AR B T AR S 3k, B 5 B se i (CL) S5M . Ptk rR
B, BT HAE E SIS E BRI, 7T LL9 EFR A kappa (x ) K1 lambda (M) HIFFASERY
Z

[0134]  AE“ERUHBE” AT B OB ART T RNELeE PR E S, 18
AEHWETRERAMERMOTER SERE. RS IE A AT RT3/ B
Fo NRE“AFUHB A THRIB LEBELH = SNELekhmiins, HEFx
TWT RS R T A & AR | R A7 & RN AR S SR AN 7 2% L U s v U
77 SRS HE | 1 REANRE 0 SR , ) o e TR R U SR R .

[0135] AN TSHEZKFIIM S, “BRBRTIIF BT (%) 7 2 XN, L S%
JFF B FIG g 7 91 B 75 2 5IN AL LS BB K P B E— MR B 45 LU S  RIG AR Ry B 4
RN I E — B85, ARG P o 5 255 2 Ik 51 B BE BR IR AR ) i S B R AL 1
Bath. FATHEEERTHH G %t B AR ELss ] BLLATZE AR 48k P 1) 2 Fh o ik 52
B, Bl a0 A A A FFERIS T B ) 40 BLAST . BLAST-2. ALIGN BY, Megalign (DNASTAR)
WA, HARN AW U T Ex R0 A& S50, B AT LLR I P 51 i A b s
WA T R PHER B L. AT, XA BN, %RERT 5 F—MEEER 5tk
THEANIFREF ALIGN-2 A . ALIGN-2 FF5ILLEIT HALFE T B Genentech, Inc. 4E, H H B
REBEE5H P X —RBERZLEZEEBRIF (U.S. Copyright O0ffice), Washington D.C.,
20559, H M A3 B AL B0 S TXU510087. ALIGN-2 2% 7] M Genentech, Inc., South
San Francisco, California AFF3RIF, BT LA B SRIF . ALIGN-2 BN miELIHT
7 UNIX 15 RS (B4 UNIX v4.0D) B . Fra st s$a@Eit ALIGN-2 5
W B HH A,

[0136] 7E ALIGN-2 T EERTFIILLERIER T, AEERERFH A ST TAER
FIRFS B B % B AR R E — (HA LA SRR N, RN TA e R/ER T
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B, B E AT E KW EER T F— RS EEEBTI A) T itHE .

[0137] 100 F|e A4y % X/Y,

[0138] o X 27E ALIGN-2 #2719 A A1 B LU & B 41 ELSTFE - ALIGN-2 ¥ 48 [F DL S
MEERREMEE, HP Y BB PREEBRENSHE . N AR, YEHERTFIAN
KEAETEERTS B MKER, AMXNT BHYEIERFIIFE—HEFRET BHEXT A
W% BB FIE— M. BRAESNEREUHA, 2CFRM A BE BB 5 E—ME, g
Se BT BIE R TR, #id ALIGN-2 i+ E AR T35

[0139]  RIE“ZGMhil 7]~ Faa BE (i &b , 125 S T S AE 1B 1 o & TS ME L A Wvs
MERA MM, AR HEXGE A T2 RE A LEEZNEERN HIE S .

[0140]  “Zy2Em] 42 MEE” 18, FE A MK P 5k T IEMER AN 2B T E RIS .
22 A B AR L IR R R T 22 nh ) R 771 B A ER BT R 741

01411  IAERE B, WA S0 AR, RIE “IL-4” 385k B4R T4 HESh W) H IR AE AT R AR
IL-4, Frid &M s kIR B FEE FL a6l n R &2K30 (BN ) Fimk&2aim (1)
BRAIKER ). BAREAE“EK7RINT 1L-4, LK d 48 M b 00 T == 4 B AR R
IL-4. BEAREREE RAFEER IL-4 84k, Bl a8 BB R sl B A AR AR . 7R A TL-4
W EEER 7 51 .7~ 7E SEQ 1D NOS:27 F1 28, DL Swiss-Prot B3R5 P05112.2 . R~
R 1L-4 MEERR)F 5 E/<7E SEQ ID NO:33 1,

[0142]  BRIAEF A VLB, WA STAE A B, KRB IL-137 8 3K B AT HESI YD SR IR BT R AR
IL-13, Frid & HEsShP) SR YR B 4608 FLah i an R K28 sh¥ (Blan N ) Fmgik2ands (4o
BATKR )« EARBES “AK7RINT 1L-13, BAA B 40 i o in T 2= 4 BT =R
IL-13. EARE A& RARFAER) TL-13 A4k, Bl By B ARk sl S F Rk . TRl A
IL-13 WA F 5| S /~7E SEQ ID NOS:29 f1 30, PAK Swiss-Prot & F 5 P35225. 2 #,
AR TL-13 MR BT 5 E7~7E SEQ 1D NO:32 .

[0143]  GOASCAERIM, “VRI7 7 ( R HABPFARR ) $8, SRS Bris 7 MR B 4R 2 i i
PRFTR, Fo ] ABAT AT F7 BREE I RO B2 R i R P BT o VAT UM RN BV RS E A PR
T B IR I B R IR AEIR | ok 55 50 AR AT B R B A e B J5 SR VBT L R L %
I I ot P 28 U B AR RS I BB e TG . E— st &4, Jiis B T
JEIR 595 ) R e BRI e v 3k o

[0144]  RiE“WARX” B “W BB 18 S 56 SRS K P E EUR S 451
. RATUSHIEEMBRER T RLEMIR (2 F8 VHR VL) — BEFMUER, b s
MEMIEAE U MRTHZEX (FRs) FIZAN X (HVRs) o (S0, #0, Kindt % Kuby
Immunology, 6th ed., W. H. Freeman and Co., page 91(2007).) B4~ VH 8{ VL 45 #4148 ] e
DR FHURG SR R thabh, -85 i s fI5uidar DUE R B &6 1R R HL R vH
Y VL g5 3043 m LA VL B VH 5/ S0, A48, 2L, i, Portolano 45, J.
Immunol. 150:880-887 (1993) ;Clarkson & , Nature 352:624-628(1991).

[0145]  WIASCE AR, RE“EAE” RGBT I8 52 B8N A —BBRIZR S F. ZARE
BIEERNE T REIZR G EAR U KB SN I7E F BN EE AN R, FFE
BARREEIR T 5 2 T HAE MR B MR IR I RIE o ISR TE A SO R AR I FIR Bk
[o146]  4HEWFITT ik
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[0147] FE—HSLHGT RS, R4tE IL-4 HEHHEK. £ RELHT RS, R4S [L-4 /0
IL-13 Z5& B ST » IR S p ] LA R T Qs Wr BG 77 vE BR I ML 40 i o , 148 0T
WORAE (F)I0BEmG AN IPF) | IL-4 /- SR AEA IL-13 A SR IE .

[0148]  JRHIMAEST IL-4 Hifdk

[0149] FE—HESLHET RS, R4t E IL-4 A KA BEHTE. R RSP, b IL-4
FUEB R E U THED—A AN ZEA A VAN HVR: () 64 SEQ 1D NO:12
(I EE L P 51 A HVR-HL ; (b) E1% SEQ 1D NO: 13 3% SEQ ID NO: 18 FIE IR 51 i1 HVR-H2 .
(c) F4% SEQ ID NO:14 [IE B 5 7Y HVR-H3 5 (d) 14 SEQ ID NO: 15 BB FEHI M
HVR-L1L ; (e) €% SEQ ID NO: 16 HIZZEFRFF 51U HVR-L2 o0 (£) B8 SEQ ID NO: 17 &%
2 F7 %1 (] HVR-L3.,

[0150]  AE—BSEHETy b, SO F®mE L FHEDL —A ELBA BFTE =4 VH HVR
B (a) B4 SEQ ID NO:12 HIE B FEFIH HVR-H1 ; (b) £14 SEQ ID NO: 13 BY SEQ ID
NO: 18 HIR IR FF BB HVR-H2 ;A0 (c) B4 SEQ 1D NO:14 BIZEFERRFF 51 HVR-H3, —u&
T TP, PLEEE S SEQ 1D NO: 14 MEFEERFHIA HVR-H3. — sz &, #1
PhELE &7 SEQ 1D NO: 14 FRZERL 75U HVR-H3 A4 78 SEQ 1D NO: 17 BIEERRRE 51 i)
HVR-L3. FE— Y852t 77 S, HLR L& &7 SEQ 1D NO: 14 SRR T 71 i HVR-H3. &5 SEQ
ID NO: 17 R ZERRFF 71 B HVR-L3. A0ELE SEQ ID NO:13 B SEQ ID NO: 18 MEERFFIM
HVR-H2. —esiii 7y &=, Jiib U (a) &7 SEQ ID NO:12 (MEHEERT 5/ HVR-H1 ; (b)
£147 SEQ ID NO:13 BLSEQ ID NO: 18 HIEILEL /711 HVR-H2 1 (c) 614 SEQ ID NO:14 i
RALEZFF 5 ] HVR-H3.

[0151]  fE—BUSLHiT &b, FA B &R 8 U TFRED— D DA BT =4 VL HVR
FFA1 - (a) £ SEQ ID NO: 15 B AEERFFU /I HVR-L1 5 (b) €18 SEQ 1D NO: 16 FIEIERRFF
B HVR-L2 0 (e) £145 SEQ ID NO:17 IR FBRFFSI M HVR-L3. —E s R, Fiihf
% (a) %7 SEQ ID NO: 15 (%EUBEMRFFIHI HVR-L1 ; (b) 4 SEQ 1D NO:16 KIZLHEARA 51
(9 HVR-L2 ;1 (e) 147 SEQ ID NO: 17 HISX ML 1 (1 HVR-L3,

[0152]  FE—LsEE TR, HiEEE () BEEREUTHES N ELHN BFE=
AN VH HVR 5166 VH 258038« (1) 64 SEQ 1D NO: 12 MR ZEERFFHI M0 HVR-HI. (i) B8
SEQ ID NO:13 Bt SEQ ID NO:18 HyZEBL 41 /) HVR-H2. A (ii1) BL%% SEQ ID NO: 14 HIE
FEBF U HVR-H3 A1 (b) B8k B U FMED— A EDBA BUFIH =4 VL HVR 75
B VL 254858, : (i) £47 SEQ ID NO: 15 MIZEER 7 I/ HVR-L1. (ii) £54 SEQ ID NO:16 i)
SERFHIM HVR-L2 0 (iii) 44 SEQ ID NO: 17 HISUIEERFF 51 HVR-L3.

[0153]  —BESLHTT S b, RBLGUE, iR Hithk B4 (a) &7 SEQ ID NO:12 HIEEIK TS
f¥) HVR-HL ; (b) B4 SEQ 1D NO: 13 B SEQ ID NO: 18 RIS IEFRF 51 HVR-H2 ; (¢) FL% SEQ
ID NO: 14 FIZIERL 7511 HVR-H3 ; (d) FL% SEQ ID NO: 15 HIZ FEBEFF 51 () HVR-L1 ; (e) B
& SEQ ID NO: 16 HIEZEELFFFIH HVR-L2 A0 (f) EL&1EE SEQ ID NO: 17 FIEERR 7511
HVR-L3. —LBslj 7 2o, iR udk, Frikiid a8 (a) &8 SEQ ID NO: 12 HE BT 5
(fJHVR-H1 ; (b) L& SEQ ID NO:13 FYEFEBRFF S HVR-H2 5 (c) A% SEQ ID NO: 14 fy&
FRFFFIH HVR-H3 ; (d) BL& SEQ ID NO: 15 HYZZERLFFFI[) HVR-L1 ; (e) €% SEQ ID NO:16
R B P S B HVR-L2 F0 (f) BL& & E SEQ 1D NO: 17 AR FFHI ) HVR-L3.
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[0154]  7EAFAA BIRSCHEF R/ F, #1 IL-4 bR AR . E—SsSTFRF, 5t IL-4 41
A48 AT ART 3R ST 7 2 19 HVRs, 3F Bt — 5608 24k AL, Bltn A\ S B E B4
TR NIEF LR, ST B, H1 IL-4 PR EVE UHEAT bR S 5 R HVRs, 3F
B#t—%5 848474 SEQ 1D N0S:3 & 9 Z {E—MI FR1, FR2, FR3, F FR4 (] VH, 7E—LL3i T
9, Pt IL-4 P E & T ERSTiHTs 9 (4 HVRs, 3 Bt — B85 &% SEQ ID NO:9
(¥ FR1, FR2, FR3, #1 FR4 (] VH. 7E—48305E 5 R, HU IL-4 HUi B8 QR Bl e 77 58
) HVRs, 7+ Bt — 6847 SEQ ID NOS:10 & 11 ZAF—/J FRL, FR2, FR3, F1FR4 {1 VL,
FE— T R, Pt IL-4 PUIRE S T _ EARSTiE T ZFH HVRs, F AR —DAEEE
SEQ ID NO:10 % FR1, FR2, FR3, # FR4 ft] VL.

[0155])  FE—LLSEjii T R, bt IL-4 Hitk B8 5 SEQ ID NOS: 1 13 £ 9 A —HEIERfF
SIEBEAD 90%.91%.92%.93%.94%.95% .96 %97 % .98 % .99% &, 100% 5 51| [F — P4
RIER R AL (VH) 7. St s R4, BFE/>90%.91%.92%.93%.94% .
95%.96%97 %98 % 8% 99% [Fl— [ VH 751, AiX T2 E 75, S HE# (HluRrTE
) EABGUE, BRSZTFIINDG IL-4 i REE IL-4 58081, BRI R
H, B3t - I0MMREBR T IE SEQ ID NO:9 H i Bk BN / Bk o FE45E STt T 9,
B ¥ RN BB R AEE HVRs M X (BIFE FRs # ) o {Ei&HE, T 1L-4 BB 3 SEQ
ID NO:9 9] VH 731, AR Z T B B 5 8. E— MRl ®4, VHEEEEE U
THE—FAEE=A HVR : (a) 68 SEQ ID NO:12 RIS EEESF5I K HVR-HL. (b) % SEQ
ID NO:13 8% SEQ ID NO: 18 HIZEIEERF 51 HVR-H2.F1 (c) €14 SEQ ID NO: 14 HR KR F
51| f¥) HVR-H3.

[0156]  fE—ibsfEy &, R4 T BT L4 Hudk, KRR A e85 SEQ 1D NO:2, 10,
ML ZAF—MERERBFFEAEE D 90%.91%.92%.93%.94%.95% .96 % .97% .98 %
99% B 100% FE 5 Ml — 2R m AR 548 (VL) . ZERFE L AR, BFZE /> 90%.
91%.92%+93%.94%.95% .96 % .97 % .98 % I, 99% R —: K VL 51, #5t TS % 751,
FHEE®R (PlufRTER) FAATEE, HESZT I L4 HiiERB 5 IL-4 461K
fef1. FE—UESL AR, MIE 1 - 10 MEAEBR O SEQ ID NO:10 3 B A / BL
k. TEFFESCHT B, Bk BAEUEE K AETE HVRs M X (BIE FRs 1) . £E
EHh, 57 IL-4 Hi4AE S SEQ 1D NO:10 iy VL 75, B8 %7 5 EE Egih. £— M
SESLHE T EH, VL AEEE LFH— A PIAE= HVR : (a) 6.% SEQ ID NO:15 KIRFERR
F3 ) HVR-L1. (b) €% SEQ ID NO:16 M2 F L7711 HVR-L2. M1 (c) B3 SEQ ID NO:17
HIZEBR 7 51 HVR-L3.

[0157]  7E—SLsiE 5 =, 4L T 1L-4 ik, Hd Frid Hiida & in - SO 4 A fa s
7 S ) VH A0 B SR T ST 7 S P I V0o 7 — 2307 R0, HUiba & 0 e
SEQ ID NO:9 1 SBQ ID NO:10 =i VH A0 VL 5, LRI &7 51 B0 1% 5 1811 o

[0158]  FE—LLsTjiTs R+, IR, Fridfifs 568 SEQ ID NOs:9 B VH 75 #1 SEQ 1D
NO: 10 f1 VL FEFIHT IL-4 HiihE LS [L-4. A —BEihRd, A KBRS A1
BRI 1L-4 Hiib s SRR BUE . B0, TE45 8 LT R, 184t 7 5410 IL-4 b4
& A ERALR B, Hod Frid$i IL-4 i€, 2 SEQ ID NO:9 ¥ VH /5311 SEQ ID NO:10 HJ
VL F51.
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lo159] FE—MEsEiE T B, IR LRI RO IL-4 Hidkn] LR B TR Bk, £
FERE  ANFEWEAGUE . FE— 5 suif 5 9, Hi IL-4 Hiik R Bk 7 B Bl Fv . Fab Fab’ |
scEv . XUHUABLF (ab’) 2 B o TE—MESEHETT R, Pl 2 &K Huil, Hlin5e 8 1gG1 8 [g64
PR BRI AR SCE B AR ST AR B R R AL .

[0160]  7E—HESTi 7 P, MRHE (A B AR SEhE 7 SRMHT IL-4 Huikn] LI SR &
MG R SCEH 1-7 o AR BT (451

lo161]  ~BIMERT IL-13 Hilh

[0162] FE—esjE R, B IL-13 &5 EMHiEk. E— B FRP, it
IL-13 HiRBEERE L THEDS =N A EA A BB HVR: (2) £8 SEQ 1D
NO:21 B¢ SEQ ID NO:60 IR IEEEFFFI HVR-HL : (b) L7 SEQ ID NO:22 HIEREEFFIM
HVR-H2 ; (¢) 98 SEQ ID NO:23 fIS BT 5 HVR-H3 ; (d) A& SEQ ID NO:24 BIE KM
FF BRI HVR-L1 ; (e) BL7% SEQ ID NO:25 HIEFEER 751 A HVR-L2 s (f) €14 SEQ ID NO:26
()2 28 7 51 (] HVR-L3.

[0163] 7E— MLty Beh, IR HUE, TR ESE8 U THED —AN EDWA B
FiE =4 VH HVR /7% : (a) £ SEQ ID NO:21 BX SEQ ID NO:60 fIZ B8 7 5 /Y HVR-H1 ;
(b) B.% SEQ ID NO:22 FIEEERF 5/ HVR-H2 ;A0 (c) B4 SEQ ID NO:23 BIE LB
() HVR-H3. —2sjl 7 &b, U487 SEQ 1D NO:23 A SEER)F 5 HVR-H3. —i
SERE T B PR ELEE A SEQ ID NO: 23 FYEZLER 751 i HVR-H3 F14 75 SEQ ID NO:26 (1)
FEMFFFIK HVR-L3. £— 5077 B, Pk BFEE S SEQ 1D NO:23 R ERTFHIH
HVR-H3. 614 SEQ ID NO:26 I FLERF 5/ HVR-L3FIE) 4 SEQ ID NO:22 MIE R
W] HVR-H2, —Lesij s 4, ik & () &7F SEQ ID NO:21 BY SEQ ID NO:60 HJZEER
FFAI B HVR-HL ; (b) €47 SEQ ID NO:22 B HBRF 51 () HVR-H2 0 (c) £17& SEQ ID NO:23
IS BRI 51 (1) HVR-H3.

[0164]  FE—LLsLtiy Beb, IRt hiik, ridfir B Fk g L FTHED— N B AE
=" VL HVR FF%) : (a) 618 SEQ ID NO:24 A& FBE 41/ HVR-L1 ; (b) £47 SEQ ID
NO: 25 FIEFEEL 5 i HVR-L2 . F0 (e) €14 SEQ ID NO:26 RIEEERF 5 A HVR-L3, —Lk
LT R, Fils g (a) 2 SEQ 1D NO:24 HIEIEEEF 5 H HVR-L1 ; (b) L4 SEQ 1D
NO: 25 FIRILER 771 /) HVR-L2 ;K0 (e) A4 SEQ ID NO:26 FIEFEEAL 51 i) HVR-L3.

(0165] FE—LsLHEHRF, LAY () BFEEUTHED— N ELEHA RIE
=~ VH HVR FF [ VH 54435 : (i) B8 SEQ ID NO:21 8% SEQ ID NO:60 &I 51
HVR-H1. (ii) B4 & SEQ ID NO:22 2 EBRfr 5|y HVR-H2. F0 (iii) B.& SEQ ID NO:23 ¥
RAB PP/ HVR-H3 50 (b) BEE A LM EDL— N BB BB =4 VL HWR F
FIEY VL Z54838 - (1) B4 SEQ ID NO:24 fIEZERR T 5/ HVR-L1. (ii) €& SEQ ID NO:25
KR FER I/ HVR-L2.F0 (iii) 54 SEQ ID NO:26 M FEZFF 7 i) HVR-L3.

lot66]  —MusLjE T R, IRt HUE, Frid b4 (a) &5 SEQ ID NO:21 8 SEQ ID NO:60
HIR L BE 7 %1 () HVR-HL ; (b) 14 SEQ ID NO:22 fE LT 51| () HVR-H2 ; (c) .3 SEQ 1D
NO: 23 HIRZEFR 751 HVR-H3 ; (d) B4 SEQ ID NO:24 MIEFEEFF 5K HVR-LL ; (e) B85
SEQ ID NO:25 HJZREERFF 5 H HVR-L2 F0 (f) B & 1% B SEQ ID NO:26 MERZEER T HIH
HVR-L3.
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[0167]  TEATAT i3y R, 5t IL-13 Hidb R AEHH . E—SSEET R+, #i IL-13
Pria B W T LR 2T R0 HVRs, JE Bt — S8 Sk AMEE, flin N R skE S
FZRE N FLE HLE . £ —Bsi 5 P, 51 IL-13 Hiik B8 W ik seit Ty R+ # HVRs,
H B3t —H64 44 SEQ ID NO:19 1 FR1, FR2, FR3, 1/ 3 FR4 551 ] VH. 7F — LL 52 it 5 &
W, B IL-13 i & AT LR SE 7 R HVRs, FF At — P E55F SEQ 1D NO:20
[¥) FR1, FR2, FR3, #1/ B FR4 JFHIH) VL. 7E—50 7 R4, $i IL-13 Huis B8 -& W L
ST R H HVRs, 3 B —B 88 &% SEQ ID NO:56 HJ FR1, FR2, FR3, 1 / B FR4 %1
B VH. 7E—e St 77 S, Hit IL-13 i 6L & WA bk SEj /7 22 9 1Y HVRs, 7+ Bt —
14474 SEQ ID NO:57 ] FR1, FR2, FR3, #0 / 8% FR4 %I VL.

lo168] FE—dLSTETT R, P IL-13 HiibE55 SEQ 1D NO: 19 MERERFIAFED
90%.91%.92%.93% .94 % .95 % .96 % .97 % .98 % 99 % 5% 100 % 5+ 51} [F] — {4 ) 2L 4% ] A%
g (VH) o, E— i RP, AAED 90%.91%.92%.93%.94%.95% .96 % .
97%.98% BL 99 % Al — £/ VH FE 51, AEX T 2% 55, &6 B (HlnfrTE#R ) IR
B, HEEZFING IL-13 A RE 5 IL-13 56 1. £ %R, 23t
1~ 10 NMEFEFREE SEQ 1D NO:19 shai B FENF / Bilhse. EFFESLM T RS, B#e.
AR R AEAE HVRs A X ( BIFE FRs ) o fE—L8S2fiti 7 &b, #1 IL-13 Hiisf
2 SEQ ID NO:19 H# VH 551, E¥EZF I B i 51806 . 76—t B, 51 IL-13 $1
#461& SEQ ID NO:56 () VH 731, BFE /TR F 8. £—Ssir 4, VHE&
HEEHUTH— A=A HVR : (a) B8 SEQ ID NO:21 5% SEQ ID NO:60 HIEHFIRF5
# HVR-H1. (b) €17 SEQ ID NO:22 F& M7 I HVR-H2.H0 (¢) BL% SEQ ID NO:23 i
TR T 5 H HVR-H3.

(0169]  7E—ULSETT SR, $e4it 7 Ht IL-13 Hudk, b rd$iisf& 5 SEQ ID NO:20 Y
RIEMBTF I EAZE D> 90%.91%.92%.93%.94% .95% .96 % .97 % .98% .99 % 5L 100% JF
FIE— 1R EE AT ARSI (VL) . FEFRFE LT Ry, AFZEAD 90%.91%.92%.93% .
94%.95%.96% .97 % 98 % B 99% [&]— LK VL 751, M F &£ 75, S8 EH (Flin
SFE#) GEAEGE, BEEIZTIINE IL-13 HiisREBE IL-13 && Mk /1. 7F—tkse
WEF RS, 2481 - 10 NMEIEERTE SEQ 1D NO:20 thif B ¥ iGN / Bilksk. A4 ESE
7T R, Bk RS R K AR HVRs MK (BNTE FRs W) o 7 — 652 R,
Pt IL-13 Fifs L5 SEQ ID NO:20 H iy VL &4, A% FH (BiR E 8. E—Lsui)y
Feh, H1 IL-13 ik AL4 SEQ ID NO:57 i VL F41, BI%ZF PR 55iMi. £k
§i 75 &R, VL AR B AT M — N BB =N HVR : (a) B18 SEQ 1D NO:24 FIRFEIR T
1 HVR-L1. (b) £L%& SEQ ID NO:25 & EELF 3/ HVR-L2. 81 (c) 54 SEQ ID NO:26 [¥
AT 5 H HVR-L3,

[0170] FE—ResTiE R, 146 T H IL-13 ok, H pridHih 8 & n b SR 4L T
SE 77 S ) VE AN B SCRE R T SE T R W) VL. ST B, Ui BETE
SEQ ID NO:19 8% SEQ ID NO:56 9 f#] VH FI7E SEQ ID NO:20 B¢ SEQ ID NO:57 & VL &%, &
FRiX L HI 5 1B .

[0171] STy R+, Rt P, fridbifk 5405 SEQ ID NOs: 19 ) VHFF 411 SEQ 1D
NO: 20 i VL FFFI BI9T IL-13 Hiik S 454 [L-13. 7E—sei 5 &, AR Bt 5 A S0k
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HEH IL-13 Fiieg-& MBI R KF A R, B0, Ultsch, M. 25, Structural Basis
of Signaling Blockade by Anti-IL-13Antibody Lebrikizumab, J.Mol.Biol. (2013), dx.
doi. org/10. 1016/ . jmb. 2013. 01, 024. 7E— 46 SLHE R, A K IR M5 A TR MR 3T
IL-13 fiikss S MR R R AT . B0, 7E45 8 ST R, /AL 5851 1L-13 Huik & &
7] () R AL I PiAd, HoR Brad Bt IL-13 Hiidk B4 SEQ 1D NO: 19 9 VH 741 %0 SEQ 1D NO:20 i)
VL 751 —8eSTie s o, SRt Gk, iR bk s & ARk IL-13 (SEQ ID NO:29) IR ERR
63 Z 74 R BURBAILIA A IL-13(SEQ ID NO:30) HIEILER 45 & 56 th AR AL, Hd i
D EHELEL /& YCAALESLINVS (SEQ 1D NO:43) . —63zjfi 5 &b, ALK, frik ik 4s-& A5
& TL-13 (SEQ ID NO:29) &R 68 & 75 i BURAJERMI A IL-13 (SEQ ID NO:30)
HIEFERR 50 £ 57 P HIRAL, H BTk B A EL 2 ESLINVSG (SEQ 1D NO:42),

[0172]  F— Rt IL-13 Hidh 2 11H4 RE AR, B4 hul 1H4v6. Mul lHA 1.8 %3
S SEQ ID NOs:45 F0 44 ME R F A MBS BT AX . AL hul 1H4v6 L5 4
7 &#H SEQ ID NOs:49 48 MR BB A M ERE W B X AT X . A hul 1H4v6
B85 347 SEQ ID NOs:47 F1 46 W EIE T 5 () B R 25 .

[0173] ST RSP, 5l I-BHAEEEEUTHEDS DN ZAN WA R
BN HVR: (a) €18 SEQ ID NO:50 B EEER 71 HVR-HL 5 (b) L& SEQ ID NO:51 fJ
REBFHIHI HVR-H2 ; (c) .2 SEQ ID NO:52 BIE IEER ¥ 51| 9 HVR-H3 ; (d) 4 SEQ ID
NO:53 FIEIEER 75 1) HVR-L1 ; (e) B& SEQ ID NO:54 FIEFLERFF 5 H) HVR-L2 . F0 (f) A
2 SEQ ID NO:55 R L7511 HVR-L3,

[0174] E—LH T R, RUEEPUE, FRTiEESEE L THEDS - ELFA B
A=/ VH HVR 541 : (a) €18 SEQ ID NO:50 IS E:BLF 51 HVR-HL ; (b) % SEQ 1D
NO:51 IS FEER 7 51/ HVR-H2 81 (c) A4 SEQ ID NO:52 IR FPR 5K HVR-H3, —ib
SRR, REEEH SEQ ID NO:52 MEREERF 5/ HVR-H3, — st R+, i
RELE-&F SEQ ID NO:52 WIS FEPR 41 i) HVR-H3 A047 SEQ ID NO:55 IS BB 5
HVR-L3, 7E—4832ii &b, ik A4 SEQ ID NO:52 MR IELERFF 4 i) HVR-H3. £ &
SEQ ID NO:55 FIEEEER 7 FI ) HVR-L3.FIEL3 SEQ 1D NO:51 HERFLER T 5[] HVR-H2, —
Lo st T =P, AR S (a) &7 SEQ 1D NO:50 FIE L ES 591 ¢ HVR-HL ; (b) 6,4 SEQ ID
NO:51 FIEFERR 7511 HVR-H2 ;71 (c) B34 SEQ ID NO:52 FI&EFEER 751 i HVR-H3,

[0175] fE—si s B4, REEHUE, FTATiEBEEEB U THEDS - BOBWA B
i = VL HVR &%) : (a) €& SEQ ID NO:53 HIZ R FFFI /) HVR-L1 ; (b) 6% SEQ ID
NO:54 IR FER 751 ) HVR-L2 :F0 (e) AL4 SEQ ID NO:55 HISEHE /751 ¥ HVR-L3., —i&
LT R, HiARALE (a) &8 SEQ ID NO:53 HIE B F 5 HY HVR-L1 ; (b) 14 SEQ ID
NO:54 BIEEER ¥ 51 B HVR-L2 F0 (e) B8 SEQ 1D NO:55 MIEZEME 75 HVR-L3.

[0176] TE—HLHEAHRF, FiEEE () BEEEUTHEDL M ELHA BIME
=/ VH HVR 5 fY VH £5#938 : (1) 6,4 SEQ ID NO:50 HE EEE 75 H HVR-H1. (i1) A4
SEQ ID NO:51 HIEREELFF A HVR-H2. A0 (iii) FL& % E SEQ ID NO:52 B BLEE 51 i
HVR-H3 ;40 (b) B &% H A PRI ED—AN BB BTG =4 VL HVR R 5 VL a3,
(i) 14 SEQ ID NO:53 HIEIERLFHIM HVR-L1. (i1) BL2 SEQ ID NO:54 FIE &ML FFIM
HVR-L2.F1 (iii) 54 SEQ ID NO:55 HIE ZEMLFF 71l (] HVR-L3.,
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[0177]  —uLsSTiiy R, ST, ST Biba% : (a) A5 SEQ ID NO:50 A ER T4
(¥ HVR-H1 ; (b) E3% SEQ ID NO:51 FEEERR T 51 HVR-H2 ; (c) €& SEQ ID NO:52 &t
BRFF 5|3 HVR-H3 ; (d) €4%& SEQ ID NO:53 & ZEHR/F 51 i HVR-L1 ; (e) A& SEQ ID NO:54
HIZ AL 75 (7 HVR-L2 ;40 (f) B& % E SEQ ID NO:55 M EER 51 HVR-L3,

[0178]  FEALAT ERLHE AR, bt IL-13 Hiis R AR N . E— sy 24, bt IL-13
PR EL & WA EIR e T R H) HVRs, F B — A& 2R AW, flin N BkER
FZES N B HER . FE— Szt 5 R, 51 IL-13 ik & e EiR 2i 5 R i HVRs,
H Bt —H644H SEQ ID NO:49 (¥ FR1, FR2, FR3, F1/ 5% FR4 551 ) VH. £ — L Sjt 5 52
B, 5 IL-13 HiAE A S WA _ LR ST 5 (¥ HVRs, H B — PB4 &7 SEQ 1D NO:48
) FR1, FR2, FR3, #1 / B FR4 FF51HY VL,

[0179] FE—MsC T R, Hi IL-13 i85 SEQ 1D NO:49 MEEERFTHIAEF 2/
90%.91%.92%.93% .94 % .95 % .96 % .97 % .98 % .99 % B 100 % 5% [6] — 1 1) B 5 A] 4%
gt (VH) 751, E—sm iR, BAEED 90%.91%.92%.93%.94%.95% .96 % -
97% .98% 8% 99 % [l —14: 1 VH F51, X T Z2% 75, EF Bk (FlufkTER) HEA
Bk, BAEZFFING IL-13 TR B S IL-13 &R . E—RELi R4, 8t
1-10 A2 FEERC7E SEQ ID NO:49 gl B HENF / Bk . 7ERE LT R, B,
N BB K A 7E HVRs AMEIIX 38 ( BIZE FRs o ) o (Fik i, 1 IL-13 Hids & SEQ ID
NO:49 ) VH 751, B ZFHI MBI E B, £ MEEE TR, VHESEEUT
[~ A EL= HVR : (a) B4 SEQ ID NO:50 G IEEL 51/ HVR-H1. (b) £L7 SEQ ID
NO:51 FIRZEER 75 H) HVR-H2. A0 (c) L& SEQ ID NO:52 FIE I ER 7 51 i) HVR-H3.

[0180] LS 7, 3t T Ht IL-13 ik, K frd b5 5 SEQ 1D NO:48 H)
BEBFIEBFED 90%.91%.92%.93%.94%.95% .96 % .97 % .98% .99 % B, 100% F¢
FIE— MR R BE R AR LM (VL) . ERFESCi T P, BAZED 90%.91%.92%.93% .
94%.95% .96 %97 % .98 % &Y, 99% [ —1E: (K VL F 5, Mt F &L FH, &8 B (Handx
SFE) SEABE, BEEZFFN IL-13 Fiis B 5 IL-13 &8 M8 . st
W ERS, M3t 1 - 10 MEHEBSCE SEQ 1D NO:48 thigy B AENF / 8Lk, 7EHEE S
7T, Bk A B R R A TE HVRs MO X 3 (BI7E FRs o ) o fERikHh, 1 1L-13 $i
6,5 SEQ ID NO:48 Wiy VL 71, BT I B E G 1B, £ MeELH TR,
VLEEFEE LT — A BIADB=/NHVR : (a) B4 SEQ ID NO:53 & FEERF 5| A HVR-L1,
(b) B4 SEQ ID NO:54 FIEEME)F 5/ HVR-L2. A1 (c) A4 SEQ ID NO:55 HIE IR F5
i) HVR-L3.

[o181] FE—usi /AP, IRAE T 1 IL-13 Hodk, A pridfi s & SCIR Bt A E
SE 77 22 K VH AR Gn b SCER AR B AT ST 7 SRR Y V0. R — RS B, kS 5 5
7F SEQ ID NO:49 #0 SEQ ID NO:48 T {¥] VH 1 VL £ 51, G35 X L 5 51 R S5 151

(o182]  FE—LbSTj Ty R, IR S, Frid btk 564 SEQ ID NOs:49 9 VH 511 SEQ 1D
NO: 48 B VL FHI I3 IL-13 Hiib R H 454 IL-13. FE— 5L 5 B9, A K R4t 54 iR
HERIPT IL-13 PLir g S M E R Bidiik. S0, B0, Ultsch, M. %, Structural Basis
of Signaling Blockade by Anti-IL-13Antibody Lebrikizumab, J.Mol. Biol. (2013), dx.
doi. org/10. 1016/ j. jmb. 2013. 01. 053. 7F — 4L SZjli 7 R, & K IR AL 5 A IR A
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IL-13 Hitk & &M R HIRA KGR, B, 8 7 4, =4 7 5510 IL-13 kg4
A R AL I HUAE, B Bk Bt 1L-13 Hii4& SEQ ID NO:49 [y VH 751 F0 SEQ ID NO:48
H VL 51

[0183]  7E—4&SCja 7 o, MREALAT_E R SEHE 7 REIPT IL-13 Hidk o] LU B 5T R HLK,
BFERRE  AEACBRA DU, E— ST 7 B9, 51 IL-13 S B Hids A B, 4 Py, Fab.,
Fab’ . scFv XUHUAEL F(ab” )2 A BL. 7E— i R, ik 22K P, Bl 1e61
Bl 1G4 HUARBRINA ST S F A BT AR R B R Fh A

(01841  FE—Uh3Li 5 F P, iRIEAEAT Bk ST 7 BT 1L-13 i nr BLFF N B IhEidH &
1IN T SCE 1-7 H TR T 4SAE

[01851  sRIMEHT IL-4/1L-13 XU R4k

[0186]  FE—MuSTjt 7 R, RS R A -4 F1 IL-13 IR S & S 255
AMEGUE (Bl R ) . —HSE TR, LRSS EMEARERE 6 TR,
ghe IL-4 F0 IL-13 i 245 R PEHUR T DU S ARYE A SO BT Xt 40 TL4 Hiad #5348 i (A7 S
TTRAE—HFZRX (VH A VL FRAE VH/VL 8847 ) FRIE A SCh&E3t B 113 Bk iid
AT St 7 ZER 28 Z 4R T AR X (VH D VL s tHARME VH/VL 847 ) .

[0187] —SEfi T RF, ZHRURAA SRS IL-4 M IL-13 WIRES & 5& K
i, HoiZ e 088 — VH/VL 847, Frid s — VH/VL B 5474 SEQ ID NO:9 F&E S
BRFFAI) VH( BRI AR5 M ) . — Sy R, 2R MPUAE SRS 1L-4 0
IL-13 WA E & it I, B s &8 — VH/VL B0, il 8 — VH/VL B EE58F
SEQ ID NO:10 HJ&R AP HIM VL (REERT AL ) . — iy £, 2R T
SRS E IL-4 80 IL-13 MR & & &, B iZbud e &5 — VH/VL 847, Fridsh
— VH/VL 4788 &7% SEQ 1D NO:9 M BT 516 VH A& 75 SEQ 1D NO: 10 FIEZER T
IR VL. —LeStfi 7 B, 2R ERAB SR RIS 1L-4 M IL-13 KRG A &M
i, i Hids a8 % — VH/VL 547, Frid 3 — VH/VL S 568 5% SEQ 1D NO:9 & H
BRFPZIH) VH A& SEQ ID NO: 10 MERBRFFIH VL Mk e 4 114,

[0188] —ULSEfE RS, DR UGS RIEE IL-4 M IL-13 MRS S &K
B, P iZHiiA S5  VH/VL Bfr, iR 38 — VH/VL 866,444 SEQ 1D NO:19 Y SEQ
ID NO:56 HIZEERFF 50 VH (ERE T AR 45038 ) . — it 7 R0, SR R HEH B SR
MEEE IL-4 F1 IL-13 B R 456 45138, H izt 8 28 = VH/VL 847, Brid 58 — VH/VL
BAE-EE7 SEQ ID NO:20 3% SEQ ID NO:57 MEFEFHIH VL ( BREEAI L5k, ) . —
S T R, 2R MPUAE AU RIS 1L-4 A 1L-13 MRS & &M, B iz
L& 58 VH/VL B4, BIRR 38 = VH/VL SAEL8 478 SEQ 1D NO:19 5% SEQ ID NO:56 Y
KEEFRFFIM VH F1478 SEQ 1D NO:20 5% SEQ 1D NO:57 KR EEFEFFI M V0. —Lestitiy
£, ZEREFGOSERES L4 F0 IL-13 MRS S &M, P Zhitas s
Z VH/VL B, Bk 88 — VH/VL S 588476 SEQ 1D NO:19 MEZERF I VH MEH
SEQ ID NO:20 K& EBFFIH) VL Pk R 46 IL-13. —stity R, 287 Pk
BE R R AE S IL-4 F0 IL-13 RS & 4103, 2P iZbuis 88 % = VH/VL 8B4, frid
T VH/VL BA7 456 B SEQ ID NO:29 MIEEEEL 82 & 89 LAY IL-13 FfiL. — sy
Zh, ZERMHEOS SRS S IL-4 1 IL-13 MRS S EHE, R ZHiaga s s
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2 VH/VL B4, Frid 38— VH/VL 87454 3 SEQ ID NO:29 MRS 77 & 89 ARk IL-13
AL,

[0189] —UsEi A RP, ZRFUPBEERFMES L4 IL-13 MHELSEN
18, HrhiZ a8 5 = VH/VL 847, FriRE — VH/VL BAArE 447 SEQ ID NO:49 MEH
MRS VH( ERE ARG ) . — BT RS, BRI SR RIES L4 1
IL~13 FIPUR G & g, iz G858 = VH/VL B34, Frid 3 — VH/VL B BE8F
SEQ ID NO:48 HIEZEEFFIH VL (REErT AL ) . —HLHT Ry, SHREHEE
RS IL-4 0 IL-13 MRS & 458, B Exbiis a8 8 = VH/VL 4L, Brid 28
T VH/VL BB E A SEQ ID NO:49 WIS ERRF 5K VH RIS SEQ ID NO:48 Ms R
B VL. —52ii 7 R, 245 RGO ERRIE S IL-4 1 IL-13 MHURES &4
B, iz s &8 = VH/VL 847, BTk — VH/VL 35467 56444 SEQ ID NO:49 IR
FERFFIH VH A5 SEQ ID NO:48 WS AR FHIM VL btk e $454 IL-13.

[0190] —LSEE AT RYF, 2RHRERAASF RIS IL-4 8 IL-13 HELE &40
8, K ZHsa &8 — VH/VL 8467, Frid s — VH/VL 476457 SEQ 1D NO:9 HIE MR
AR — VH FI5 46 SEQ 1D NO: 10 FIRZEBRFFIME— VL : B ixbib B85 = VH/VL B
1, iR 585 — VH/VL 8676, 46,4 SEQ ID NO:19 5 SEQ ID NO:56 MG LB F 75 — Vi
F14 4 SEQ -ID NO:20 8% SEQ ID NO:57 IR EMFHIME — VL.

[0191] —LeSLjE TR, 2R RETBA TR ARG S IL-4 5 IL-13 HRE S84
B, K Zpus &5 — VH/VL 847, Bk 58— VH/VL B804 474 SEQ ID NO:9 R R
AR — VHAI S SEQ ID NO: 10 M B 721 M2 — VL ; HAE& 5% = VH/VL S84z, Brag
%~ VH/VL A6 5 SEQ ID NO:49 WS MR FHI S — VH #1545 SEQ ID NO:48 1)
RAEBRTHIFEE = VL.

[0192] —sEjE TR, ZRRMEFREE SRR S IL-4 0 IL-13 BHRE A 4EM
B, P ZiiE a8 58— VH/VL 347, BTl 8 — VH/VL 8846765 5 SEQ 1D NO:9 WE BT
FIEBZED90% ,91%,92% ,93% ,94% ,95% ,96% ,97% ,98% ,99% , B 100% ¥4
[F—V£/ VH.F05 SEQ ID NO: 10 EERTFIEFE90%,91%,92%,93%,94%, 95%
,96% ,97% ,98% ,99% , B 100% /75| R—MHH VL., —R3Lii 7 =Y, 2952t e s
Frrp 25 -& TL-4 A0 1L-13 MRS &M, P ik &8 = VI/VL BAL, rid s —
VH/VL B AL 2 5 SEQ ID NO: 19 R ER T EFE /4 90%,91%,92%,93%, 94%, 95%
,96%,97%,98%,99% , B 100% F51 IRl — M/ VHL A15 SEQ 1D NO: 20 R ERF I EA
£/590% ,91%,92% ,93% ,94% ,95% ,96% ,97% ,98% ,99% , B 100% &%) [F—H
M) VL. —8sitiy &b, 28R RGO ERR ML S L4 1 [L-13 MHUR LSS EMIE,
HorpiZ i L8 8 T VH/VL B 07, BTl 8 — VH/VL B 145 SEQ ID NO:49 IS5
BHZEL90%,91%,92% ,93% ,94% ,95% ,96% ,97% ,98% ,99% , Bk 100% 7%
—PERTVH A1 5 SEQ ID NO:48 ME B FFIAFZE/490%,91%,92%,93%,94%,95%,
96%,97%,98%,99%, 3% 100% 5 R — M V0. fE— sy Bep, B3t 1 - 10 &R
BR O _ER R P E e RN/ BBk, AR ESLE T R, B BB KA
HVRs #M¥ X3 (BIIZE FRs 1) .

(0193] —HESLH RSP, ZHFUETAASHEFMES IL-4 A0 IL-13 MRS & 41
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1, A % — VH/VL 847, BriR S — VH/VL BAi614 5 SEQ 1D NO:9 KRR F
FIEHZED90% ,91%,92% ,93% ,94% ,95% ,96% ,97% ,98% ,99% , 5% 100% FF7
B — % #2 — VH. A5 SEQ ID NO: 10 MR BRI ABE D 90%,91%,92%,93% ,94%
,95%,96% ,97% ,98% ,99% , 8% 100% FF 31| [E— 1 BI85 — VL JF058 — VH/VL 847, Frik 38
Z VH/VL AL 5 SEQ 1D NO:19 MRS BE £ 90%.91%.92%.93%.94% .
95% .96 % .97%.98% .99% 8% 100% 1| [ — P RS — VH.A15 SEQ 1D NO:20 FIEEERF
FIEAZE > 90%.91%.92%.93%.94%.95% .96 % .97 % .98 % .99 % &Y, 100 % %) [F] — 14
I = VL, E—si p £, B4t 1 - 10N ER OE L RFH P4 B AR/ Bk
Ko FEFPELH R, B FEASUEE KA TE HVRs SM X3 (BIZE FRs 5 ) .

[0194] —LSLFETRYP, ZHERENGE SRS L4 -3 MRS S 4EW
i, H iz Piid L8 5 — VH/VL 347, BT 88— VH/VL BB AL B4 5 SEQ 1D NO:9 MREERT
HIEAZED90% ,91% ,92% ,93% ,94% ,95% ,96% ,97% ,98% ,99% , BL 100% %1
[ —MER 2 — VH A1 5 SEQ ID NO: 10 EERFFIEG £ 90%,91%,92%,93%,94%
,95%,96% ,97% ,98% ,99% , 8% 100% J¥ 5 [E— )25 — VL F058 — VH/VL B84, Frid 8
— VH/VL 8476, 5 SEQ ID NO:49 WERERITHIAAFZEA 90%.91%.92%.93%.94% .
952%.96%.97%.98%6.99% B¢ 100% & ¥l [E] — {4 # 28 — VH. A05 SEQ ID NO:48 M= FER 7
FIEBZED 90%.91%.92%.93%.94%.95% .96 % .97 %98 % .99 % Bk 100% 751 [F —
MIEE — VL. 7E—Seski 7 2, Bt | - 10 MR EBR O HIR P8 gl B e HE AT / BBk
o TEFFRE LT R, B A BUEK KA TE HVRs M X3 (BIFE FRs ) 6

[0195] —SESERE TR, ZRRUEHIAESRERIE S L4 IL-13 MRS & 41
1, BB L & 5 — VH/VL BAL, Frik 55— VH/VL B8 B LR E D —AFA
EA A VEAEAHVR : (a) B8 SEQ ID NO: 12 BYEFEERFE 5 ) HVR-H1 ; (b) 54 SEQ
ID NO:13 8% SEQ ID NO:18 MIEFLER 75 # HVR-H2 ; (c) £1& SEQ ID NO: 14 KRR FF51
[f) HVR-H3 ; (d) 434 SEQ ID NO:15 ({3 ME /7 %1 i HVR-L1 : (e) 1% SEQ ID NO:16 (K%
RSP HVR-L2 80 (f) A4 SEQ ID NO: 17 IS EESEFIH HVR-L3. — e sTifiy LRy,
ZH R TSRS IL-4 50 IL-13 MRS & &, EdiZiiba 4% = i/
VL BAAT, AR 58 — VH/VL BAL &% B LRI ZE D —A A ZA DA EA BN HVR -
(a) 6% SEQ ID NO:21 8% SEQ ID NO:60 HIZFER/THIf HVR-H1 ; (b) £17& SEQ ID NO:22
B EEBR 7 51 (1 HVR-H2 ; (¢) 44 SEQ ID NO: 23 By JE M 751 it HVR-H3 ; (d) 17 SEQ 1D
NO: 24 FIERFEBEFFIR HVR-L1 ; (e) B2 SEQ ID NO:25 HIE I ER 75 HVR-L2 .f0 (f) &
£ SEQ ID NO:26 MIEFERRFFFIH HVR-L3. — 8ty Rep, LR HERA A SRS
IL-4 0 IL-13 BB RS A A, Ho A iZ P 6.5 28 — VH/VL 847, FriR 28 — VH/VL B A0 F
FEEUTRHED =N BN ATV EDEZSA HVR : (a) £L78 SEQ 1D NO:50 Y2
BR P51 HVR-H1 ;5 (b) €L& SEQ ID NO:51 HJZEER 751 #Y HVR-H2 s (c) B2 SEQ ID NO:52
IR FEBR 7 51 [ HVR-H3 ; (d) 14 SEQ ID NO:53 ISR IERL %1 i HVR-L1 ; (e) L& SEQ ID
NO: 54 HyZZEBL P FI ) HVR-L2 F0 (f) BL& SEQ ID NO:55 H&EERFF 5 i) HVR-L3.

[0196] —LLSLHETRF, SRR EPIHASTHFRIEE IL-4 50 IL-13 MRS S 4H
1, iR E-E 58— VI/VL BAL, BT 38— VH/VL B B8k B LR E D —A A
EAVEANVHEANEN HVR ¢ () B4 SEQ ID NO: 12 IS ELESFE 51 ) HVR-HL ; (b) 1.4 SEQ
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ID NO:13 8% SEQ ID NO:18 HIEZEEE 5/ HVR-H2 ; (c) & SEQ ID NO:14 MEFERF 5
(¥ HVR-H3 ; (d) 5.4 SEQ ID NO:15 FIEFERIT FIf HVR-L1 ; (e) £7 SEQ ID NO:16 HyZ
B& 7 5 HVR-L2 ;0 (f) B4 SEQ ID NO: 17 IR IERRF ¥/ HVR-L3 ; F1%8 — VH/VL 841,
PR ZVH/VL B A&k B L FRZED — N A A T BB HVR : (a) B
SEQ ID NO:21 8¢ SEQ ID NO:60 Rz E:# 751/ HVR-HL 5 (b) £.3 SEQ ID NO:22 R EMR
FF31 i HVR-H2 ; (c) €1& SEQ ID NO:23 FIEEBRSF 51 HVR-H3 ; (d) €17 SEQ ID NO:24 (1)
FIEFRFFIH HVR-L1 ; (e) -4 SEQ ID NO:25 KIS ZEL 75/ HVR-L2 . f0 (f) €14 SEQ ID
NO:26 HIREER T 51 # HVR-L3.

[0197] — S F RSP, ZRHREREASISRILES IL-4 M IL-13 NHREE & 4H
B, H P ZbusE & 58— VH/VL 8847, FTid 58— VH/VL AL B8 B L FHE D —ANFA.
=AU HAEZSAN HVR : (a) B8 SEQ ID NO: 12 B ELBR 51 19 HVR-HL ; (b) 6174 SEQ
ID NO:13 B¢ SEQ ID NO:18 FIZIEZFFI/) HVR-H2 ; (¢) A& SEQ 1D NO: 14 & FEFF
I HVR-H3 ; (d) .2 SEQ ID NO:15 HI&ZEE 7 FI/ HVR-L1 ; (e) €5 SEQ ID NO:16 &%
BRI H HVR-L2 ;80 (f) 14 SEQ ID NO:17 RIRFLERFF 5/ HVR-L3 ;FN58 — VH/VL #f7,
B 58 — VH/VL AL AL B LT E D — A A EN WA AN SIS HVR  (2) B
SEQ ID NO:50 MIREZEERFZIHI HVR-H1 5 (b) £L4 SEQ ID NO:51 IS EELFF 5/ HVR-H2 ;
(c) B& SEQ ID NO:52 KIRILEZFF /Y HVR-H3 ; (d) & SEQ ID NO:53 HIEEEEFFI/
HVR-L1 ; (e) B0% SEQ ID NO:54 IR ELEL T I HVR-L2 ;F0 (£) B8 SEQ ID NO:55 HyE
FR 751 i) HVR-L3.

[0198] —LLSTji T RF, B RUHBA SR FHE S L4 1 IL-13 FHURE A 4K
B, Kz &5 — VH/VL 847, Frid S — VH/VL B a5 % AU TFHEDS A 2D
P BETE =~ VH HVR /541 : (a) B4 SEQ ID NO:12 RIEFEEF /) HVR-H1 ; (b) A&
SEQ ID NO:13 8% SEQ ID NO:18 HyZE:ML 751/ HVR-H2 ; (¢) £27 SEQ ID NO:14 FIEZER
FFHIHIHVR-H3 o s —EBSE i 7 R, ZHF R B SIS R E S IL-4 R IL-13 WPURS &
S5H, Koz uid B & 55— VH/VL 847, ik 88 = VH/VL BRALEE L B LR E D —A,
Z DA VEUTE =4 VH HVR JF%1 : (@) &6 SEQ ID NO:21 8% SEQ 1D NO:60 MEERF
FIHI HVR-HI 5 (b) A& SEQ ID NO:22 RS ER/F F1I /Y HVR-H2 ; (c) £ SEQ 1D NO:23 fI%
FEERFIIH HVR-H3. —EeS2ji )y £, 24 R A A K R 454 IL-4 70 [L-13 B
JR &5 & SR, Ho B L5 58 — VH/VL BRAL, iR 28 — VH/VL BB &k B LR E D
— BV VEETE = VH HVRF71 : () &6 SEQ 1D NO:50 (&R FI ) HVR-HI ;
(b) £14 SEQ ID NO:51 RIZEFLERFEFIM HVR-H2 ; (¢) 17 SEQ ID NO:52 HIE IR HI K
HVR-H3.

[0199] —uksLjiy R, 2R R EFMEERFHME S IL-4 0 IL-13 PP RE S 41
B, B Zba e &% — VH/VL B4, Frid 8 — VH/VL B 8525 U THEDS—NED
PN VBTE = VH HVR 751 : (a) 57 SEQ ID NO:12 HIRFLERF 5 HVR-H1 ; (b) B.&
SEQ ID NO:13 B SEQ ID NO: 18 HIZEELF 7 HVR-H2 ; (¢) L& SEQ 1D NO: 14 MIEHER
5% i) HVR-H3 . A0 %5 — VH/VL B4z, BTk 3 — VH/VL BB U T E L —A ED
PN BTA =N VH HVR 741 : (a) &7 SEQ ID NO:21 8% SEQ ID NO:60 HIE IR ¥ 51K
HVR-HI ; (b) £33 SEQ ID NO:22 By EER T FI /T HVR-H2 ; (¢) BL& SEQ ID NO:23 U EM
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FF3E HVR-H3 i — LT B, 2R R UFIBE ST S IL-4 70 IL-13 MHEEE
2, K iziiih B &% — VH/VL 8247, Frid 58— VH/VL B a8 E LT RED—1A,
ZEAOFTABPE = VH HVRFS « (a) &7 SEQ 1D NO: 12 IR FZERRF 1 i HVR-HL ; (b) 45
# SEQ ID NO:13 B SEQ ID NO: 18 HIZFEERFF 51y HVR-H2 ; (c) B% SEQ ID NO: 14 (Y&
BR AP 517 HVR-H3 o FI28 = VH/VL B4, B 58 = VH/VL BELE &8 B U FIMED— N B
B BRETE =4 VH HVR 31 : (a) &% SEQ ID NO:50 HIEZEELF IR HVR-HL 5 (b) L5
SEQ ID NO:51 HIZEELFF 1 H HVR-H2 : (c) €45 SEQ ID NO:52 (IS ZEER T 51 ) HVR-H3.
[0200] —eSEfEy &, SRR ETEE SRR S IL-4 A1 IL-13 MHEE & 451
i, H B A S — VH/VL B0, IR S — VH/VL BArA 5k B L FIE D —A B
A BHTE =A VL HVR 31 : (a) %76 SEQ 1D NO: 15 FEZEERF 5K HVR-L1 : (b) B &
SEQ ID NO:16 FyEEFE 7 Z1 ¥ HVR-L2 ;A (e) €14 SEQ 1D NO: 17 FIEIEREFF 51 HVR-L3.
—SER T R, 2R RSB SSFRIMGEE [L-4 F1 IL-13 WIRE & S, H
UL 38 — VH/VL B4, TR 88 — VH/VL BB E R B U THEDL— M EOFH A B
FFB =4S VL HVR 50 : (a) 576 SEQ ID NO:24 M EEF M HVR-L1 ; (b) A42 SEQ ID
NO:25 B2 FBR 7 51 HVR-L2 ;70 (e) £33 SEQ ID NO:26 IS IEERF5IH) HVR-L3. —ik
LT R, SRR TSRS IL-4 A IL-13 BIPURS & 21, K hiZiik
B8 55 Z VH/VL 847, Frik 88 — VH/VL B BE R E TR ED— N BELPHABHE =
ASVL HVR J#31 : (a) & SEQ ID NO:53 MR 5#) HVR-L1 ; (b) £L% SEQ ID NO:54
W FLER 7 51 HVR-L2 F1 (e) €& SEQ ID NO:55 HIE LB 51 i) HVR-L3.

[0201] —LESZfETT Rh, SR REHTAEESRHRME S L4 R IL-13 WHEEEEN
5, R ibiids e &8 — VH/VL AL, frid s — VH/VL B E8 B L FRED—N B
PN BRI =S VL HVR R4 < (a) &7 SEQ ID NO: 15 FE LB 51 HVR-L1 ; (b) 087
SEQ ID NO: 16 YL IR 751 HVR-L2 ;40 (c) L& SEQ ID NO:17 By MR v 51 i HVR-L3 ;
FNES — VH/VL SA47, TR S = VH/VL BALE &% B U FED— M EOH A BIE =4
VL HVR 51 : () &4 SEQ 1D NO:24 IR ZEE 5 HVR-L1 5 (b) £.% SEQ ID NO:25 HI&
HEBR T HVR-L2 ;1 (e) L5 SEQ D NO:26 IR IERLFF 519 HVR-L3. —LuSEHi T e,
LR R TR SR TGS A TL-4 F1 TL-13 MIFUR S &40, B ohiZhsa &8 — i/
VL 47, FriR 38— VH/VL B 5% E U TRED = EOWABE =4 VL HVR F
51 : (a) &7 SEQ ID NO: 15 (IR IR 7 FUHI HVR-LL 5 (b) L% SEQ ID NO: 16 fIE A ELFE 51
f¥) HVR-L2 F01 (c) 34 SBQ ID NO: 17 BFIEZEERF 51 H) HVR-L3 s 058 — VH/VL BAfr, Frikse
ZVHAVL BATEL S E T MEDS — N ESTA BHTE = VL HVR F5) : () & SEQ
ID NO:53 FIE B P FIfI HVR-L1 ; (b) B4 SEQ ID NO:54 RIEEERF5 I HVR-L2 ;0 (c)
£14 SEQ 1D NO:55 MIEILEL P51 /) HVR-L3.

[0202] —SEHiF BT, BERETAEOSHE RS TL-4 f IL-13 MRS & 451
5, HorpZ o Bl & 88— VH/VL 807, ik 28— VH/VL B8R B LA =/ VH HVR ¥
F :(a) &7 SEQ ID NO:12 HIE FLEE 41 A HVR-HL ; (b) 6,4 SEQ ID NO:13BYSEQ ID NO:18
IR EEER 51 A HVR-H2 ; (¢) B14 SEQ ID NO: 14 HIE M ¥ 71 i HVR-H3 ;s § L F =
AN VL HVR : (a) £ SEQ ID NO: 15 HZ EBR 751 i HVR-L1 ; (b) B1& SEQ ID NO:16 By &
B2 7 511 HVR-L2 ;70 (c) 3% SEQ ID NO:17 MEZEBRFFIHI HVR-L3. —Li R+, £
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RGeS RMeE s IL-4 M 1L-13 PHEE S EWE, KPaigasdsE— VH/VL
AL, FriR S8 — VH/VL B AT EL 4% EH LR = VH HVRFF : (a) &75 SEQ ID NO: 12 (&%
B2 FF 5 HVR-H1 ; (b) BL7 SEQ ID NO:13 MIEEERF 51 HVR-H2 ; (c) B4 SEQ ID NO:14
FIEFER 75§ HVR-H3 Flik B A F M=/ VL HVR : (a) L% SEQ ID NO:15 & FEERF 5
(¥ HVR-L1 ; (b) % SEQ ID NO:16 MIEZEELFHIM HVR-L2 s (c) BL& SEQ ID NO:17 1
HIEFRF I HVR-L3.

[0203] —eSEfETRF, BRI GESHFRIWES IL-4H IL- 13 MNELE S 41
B, R iZHiis e85 = VH/VL 847, frk 85 = VH/VL M a4 % B LT I=4 VH HVR %
%l :(a) &7 SEQ ID NO:21 B¢ SEQ ID NO:60 A7 3EEL 751 FIHVR-HL ; (b) B4 SEQ ID NO:22
FIEFER P51 (1K) HVR-H2 ; (¢) F44 SEQ ID NO:23 HIERZEBE 751 HVR-H3 s fik B A F =
/~VL HVR : (a) F.4& SEQ ID NO:24 (IE FESFFI/ HVR-L1 ; (b) 6,4 SEQ ID NO:25 &3t
FRFF UM HVR-L2 ;1 (c) B4 SEQ ID NO:26 HIEFERF 5/ HVR-L3. '
[0204] —HLSEHET R, SRR ETAEARRIE S IL-4 50 IL-13 MRS &4
i, i iZHiia &8 = VH/VL 847, IR = VH/VL a5 B L FI=4 VH HVR /&
7 :(a) &7 SEQ ID NO:50 FIEEEMLF 5 HVR-HL ; (b) €48 SEQ ID NO:51 HEERF
FIHT HVR-H2 ; (¢) L% SEQ ID NO:52 FIEFEER/FFI Y HVR-H3 s & B AT = VL HVR :
(a) B% SEQ ID NO:53 KIRFERRFFHI HVR-L1 ; (b) 414 SEQ ID NO:54 MIE LB FFIN
HVR-L2 ;%1 (¢) & SEQ ID NO:55 [KIEFE 7511 HVR-L3.

[0205] —LbsEjny R, 2R RETREE S RIS L4 F1 IL-13 NURLE &4
5, Brpzbiie B8 58— VH/VL 807, Frid 38— VH/VL B A& B L F =" VH HVR /5
H :(a) &4 SEQ ID NO: 12 KR EEEE 5T HVR-HI ; (b) A4 SEQ ID NO:138{SEQ ID NO:18
FIRIEER 751 ) HVR-H2 ; (¢) A1& SEQ ID NO:14 MIE XM FHI A HVR-H3 ;LB L T =
A~VL HVR : (a) & SEQ ID NO: 15 HJE P55 9 HVR-L1 5 (b) 3% SEQ ID NO: 16 &2
BR P51 HVR-L2 ;0 (c) B8 SEQ ID NO: 17 IR ZEFRF 51/ HVR-L3 s F158 — VH/VL 47,
PR 85 — VH/VL B 83% 3 LA F A=/ VH HVR J¥%1 : (a) &% SEQ ID NO:21 B SEQ ID
NO: 60 MR FEER 751 HVR-H1 ; (b) B4 SEQ ID NO:22 [EFERFFIH HVR-H2 ; (¢) A&
SEQ ID NO:23 BIEZEIL)T 51 (1 HVR-H3 A0k 5 LLF 9= VL. HVR : (@) €58 SEQ 1D NO:24
IR FEER 7 51 1) HVR-L1 ; (b) L4 SEQ ID NO:25 RYE MR F /) HVR-L2 1 (c) £L4 SEQ
ID NO:26 HIZE:ER)T 5 i) HVR-L3.

[0206] —LeSTE T RF, 2R ASRFRES IL-4 0 1L-13 FHRS & 4
5, iz s a8 5 — VH/VL 847, Frid 28— VH/VL BAESIEE AR =1 VH HVR F¢
5 :(a) &7 SEQ ID NO:12 K& FERF I HVR-H1 ; (b) €4 SEQ ID NO:13 B SEQ ID NO:18
HIEFEE 58 HVR-H2 ; (¢) AL5 SEQ ID NO: 14 MIE M7 5 A HVR-H3 :AE E L T =
ANVL HVR :(a) BL& SEQ ID NO:15 FIEREEEL/FHIH HVR-L1 5 (b) €% SEQ ID NO:16 &
FFRFEHI B HVR-L2 ;0 (c) 14 SEQ ID NO:17 RIS IEELF %I HVR-L3 ;F158 — VH/VL B
A7, BTk 38 — VH/VL AL ELE % H LR =4 VH HVR 751 : (a) &7 SEQ ID NO:50 &
BRFF 5 () HVR-H1 ; (b) €17 SEQ ID NO:51 HYEEER)F 1 # HVR-H2 ; (c) F.7& SEQ ID NO:52
FIE B 75 ) HVR-H3 ; F03i% B LA FBI=/N VL HVR : (a) 614 SEQ ID NO:53 IR IR T4
1 HVR-L1 ; (b) £5% SEQ ID NO:54 R ZEELF 5B HVR-L2 ;%0 (c) B8 SEQ ID NO:55
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FEER T 5 H) HVR-L3.

[0207] —ELFHLTRP, SHERFHEREASIEFHEES L4 80 IL-13 MHRE A4
i, R ik 88— VH/VL 847, ARR 58— VH/VL B &% B LR IRI=A VH HVR P
5 :(a) & SEQ 1D NO: 12 IEEE 5 6 HVR-HL ; (b) £14 SEQ ID NO: 13 IR FLREFF 31 i
HVR-H2 ; (c) €48 SEQ ID NO: 14 & ER T FI 1 HVR-H3 ;Fit B AR =/ VL HVR : (a) &
2 SEQ ID NO: 15 fIEFEEL 51 i HVR-L1 ; (b) B4 SEQ ID NO: 16 FIEIEER 75 i HVR-L2 ;
F1 (c) B% SEQ ID NO:17 WRIEELFF 5 HVR-L3 AN — VH/VL AT, ATk 55 — VH/VL 8
PrELEE E LT =/ VH HVR /F%1 : (a) &7 SEQ ID NO:21 8% SEQ ID NO:60 HEFIRF
FIH HVR-H1 5 (b) BL%& SEQ ID NO:22 FIREERF 5 HVR-H2 ; (c) A& SEQ 1D NO:23
RELFZFF 5 K HVR-H3 A% B LR A=/ VL HVR : (a) 1% SEQ ID NO:24 HIE B K
HVR-L1 : (b) B.%& SEQ ID NO:25 HJEFEELFF 51 HVR-L2 0 (c¢) FL7 SEQ ID NO:26 &
R 7 51| /] HVR-L3,

[0208] —HusEiy R, BRFERAEAETHFMES IL-40 IL-13 MIRREEEM
B, b iZzbiis B8 5 — VH/VL 847, Frid 38— VH/VL B A8k 5 LRI =4 VI HVR /¥
5 :(a) &4 SEQ ID NO: 12 I EEEE 51 i HVR-H1 ; (b) £14 SEQ 1D NO: 13 RIE B3I (K
HVR-H2 ; (¢) EL% SEQ ID NO:14 yE 75 1 HVR-H3 ; FIE B LR =/ VL HVR : (a) B
2 SEQ 1D NO: 15 FIEFERRFF 51/ HVR-L1 ; (b) .4 SEQ ID NO: 16 M REZFFE 5 i HVR-L2 ;
F (c) A2 SEQ ID NO: 17 B L B4 5 %1 i HVR-13 s 058 — VH/VL B4, FTiR 5 — VH/VL Ba 4L
ALEEE LU=/ VH HVR 7% : (a) &7 SEQ ID NO:50 IR F I HVR-H1 ; (b) £
2 SEQ ID NO:51 SR 71 i HVR-H2 ; (c) B8 SEQ ID NO:52 FEFER ¥ 51 1) HVR-H3 ;
FEE LU= VL HVR : (a) 6,8 SEQ ID NO:53 IS LB FF 51 [ HVR-L1 ; (b) L7 SEQ
ID NO:54 MIEFEERFHIEI HVR-L2 ;50 (c) 44 SEQ ID NO:55 MIEIEEL 7 51 HVR-L3.
[0209] TEZANLiEHTREF, 25 FHEHEE S — hemimer F1H — hemimer, frik 58—
hemimer B & 456 IL-4 15— VH/VL 347, 5 — hemimer 75 EHEE E X P EEH R,
FTiR % — hemimer B & 454 IL-13 AYEE — VA/VL 847, Hh %8 — hemimer 7E EHEE X
BEARE, EE2NLEHAFRY, 2R R EFAEEE — hemimer A5 — hemimer, FTiR 28
— hemimer Bl & 454 1L-4 HEE— VH/VL 847, i p 28— hemimer E EHBEE X T HES AR
A8, iR %8 — hemimer LA 454 IL-13 MIEE — VH/VL By, HrP % — hemimer 7ZEBHHEE X
HELEHFRE, BRI GT RSP, O HRTWELEEE X EF SEQ ID N0:35(1g61) B
SEQ ID NO:37(IgG4) FET/R T 5 18— e SE i 77 R op , AL &M 5878 1) B 4 18 2 X ELA SEQ
ID NO:34(IgGl) BLSEQ ID NO:36(IgG4) HFrRlIfFFl. —siiy 4, 2R A
E ' — hemimer A — hemimer, B 2 — hemimer B4 EAF SEQ ID NO:38 HIFH KI5 —
BEHMAA SEQ ID NO:39 BT FIREE — 3258, 35— hemimer 5 B SEQ ID NO:40 2% 58
W 38 — AN B SEQ 1D NO:41 8% 59 MIFFIRISE 5. — st i, 24
FHEBARALSE — hemimer F1EE = hemimer, H P — hemimer £, H A SEQ ID NO:38
oIS — BRI EA SEQ 1D NO:39 MF A3 — 5%, 35 = hemimer B15 B SEQ ID
NO:40 IFFFIHI 28 — E S B SEQ ID NO:41 HIFFIHI S — % 5.

[0210]  FE—4usTjtE 7 R, iRIEAE AT R ST 7 R HIHL -1L-4/1L-13 2457 MHUE T LA
RBTLEGE, OFHRE  AJRCEA DU, 7E—siir 90, 5 [L-4/1L-13 2R MR
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YR HAR i B, B30 By, Fab. Fab’ . scFv . SUHAB F(ab’ )2 F B, FE— SR+, 5l
REKGUE, HlInsERE 1661 B 1g64 HikBan 30 5 X B H A BT i 5L F Fh 8L

[0211]  7E—LsTi Ty 2, MR LR L5 RAIHL -1L-4/1L~13 L4573 HHu g B
FEANBIHELH GBI T XCES 1-7 AR ML THHE .

[0212] 1. HLiEER S

[0213] FE—SEETEF, KRB HAENPERE < LuM, < 100nM. < 100M,
< 1M < 0. InM. << 0. 01nM K< 0. 001nM ( #1140 107°M B EE />, 6130 107°M ZE 107°M, Bt 10™°M
Z 107°M) FIEEEL (Kd) .

[0214]  FE—HST T R4, Kd B B AR IR HURS & ED: RIA) BHTHE. 75—
LTS, RIA A B HUER Fab X K H PR L. B0, Fabs 3 THIRNBRLE &
EAEE TREATIE AERHE RV RFFICHIEEE T HREKRERN (PD trich
PUR-F# Fab, B8 /5 F $1 Fab HTik B3 MR RS PR (S W4 W Chen A, J. Mol.
Biol.293:865-881(1999)) « Jy 7 #ILA TiZMEEM% I, MICROTITER® 27Uk
(Thermo Scientific) ATE 50mM BRES4H (pH 9.6) I 51 g/ml FFKHT Fab Hitk (Cappel
Labs) B4, 3 HFE)E F7E PBS i 2% (w/v) FMBAEEEZR (4 23°C) Hif
ZEIF /N . FEIEIR AR (Nunc#269620) A, ¥ 100pM 5% 26pM [*°T] - LR 5 R AR
B i Fab Y84 ()0, 57 Presta 28 A\, Cancer Res. 57:4593-4599 (1997) i VEGF $Hifk
Fab-12 BT —3 ) . B # Fab MG IR B I 2810, B8 7T LAk e E AT 8] (Bl 65
NI IR fRIA B . BE, HBEMERERHRRATERZRES (Flln—/6t).
W8 J5 2 BRI B AR FHTE PBS H 1 0. 1 % 1L ALEEES 20 ( TWEEN-20® ) 3tk /\ik.
LIRSS, NN 150 1 1/ FLHT IR (MICROSCINT-20™;Packard) , 3F ELA4 4R 7 TOPCOUNT
My 588 (Packard) EitH+r8h. iEFA NN TEEET 20% Bk 4 & M Fab MK
5, AT ERSEEENEEFER,

[0215] CORE®#E%# FHILRIEENE. Fil,
£ 25C{EH BIACORE®-2000 2XBIACORE ®-3000 (BiAcore, Inc. , Piscatavay,

NJ) S I 52 s, ot A~ 10 B2 A7 (RU) 3 P B 2 A 0B OM5 &5 . 78— e S
RS REMSFI UL, I N- 2.3 N - (3- TR RN ) - ik Z Wik Eg
(EDC) 0 N- 32 ZLRIAME W AZ (NHS) JEALIR B 240 H A AL M 4% 4865 (CM5, BIACORE,
Inc.). ¥HUEMH 10mM ZEREN, pH 4. 8 FBE Sug/ml(~0.2uM), Z/EA 511/ 438hRy
PR ST, ASCERZ) 10 RBLEAL (RU) MABBREE A . AEDURESHE, HE IM 28R DA
AR MAER . ST %NE, 7 25°CLUZA 25 u 1/ 33T EESTERE 0. 5% F
L ZLEE R 20 (TWEEN-20™) R ¥ 14 751 A9 PBS (PBST) o W% 2 51| K5 ¥ (19 Fab (0. 78nM-500nM) .
I E] A G AR A B, AR X — 2R RE A S ( BIACORE ®
Evaluation Software WRZA 3.2), it EH 4G E %L (kon) MR BEHE R (koff) ., FHTEE
4 (Kd) 1H& A koff/kon th{. &I, 140, Chen %% , J. Mol. Biol. 293:865-881 (1999) .
WRIEE F GRS R TR R 2 vk 4 & R 10 s™, I 45 &5 SR Ay LB fd
R RERBEAT I FE , BTk 26 S 24 R AR I B 72 34 3 e B I B R M A 72 T 78 26°CHE
PBS, pH 7.2 20nM #1 - FUR P (Fab R ) WS RS EE (K = 295mm ; K 5 =
40




CN 105307676 A i OB B 34/69 7

340nm, 16nm 38 ) FIHEINELREAR, 2l & v] DA B B an o e 6 B v, B an e 415 i i 4
HHE i (Aviv Instruments) 8RB Hi#E EL AR 8000 2% SLM-AMINCO™%3 % 6 B 11
(ThermoSpectronic) »

[0216] 2. kA EX

[0217)  FEFFESLHE T B, AR TSR AR B . Fitk R BEFEEARIR T Fab.
Fab’. Fab’ ~SH. F(ab’ ) 2. Fv #l scFv i R & T XX B I HAB 7 Bt R T —EHik A K&
145318, 2 Il HUDSON %5 NAT. MED. 9:129-134(2003) » 3<F scPFv b B 42, 2 .41 4,
Pluckthiin, in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and
Moore eds., (Springer-Verlag, New York), pp. 269-315(1994) ;22 I, WO 93/16185 : 0
U.S. Patent Nos. 5, 571, 894 1 5, 587, 458. KT B KT IR & R KRR B BH B INMK
PPy HAE) Fab F0F (ab’ ) 2 BT 6, 2 W€ Bl &F) 5 5, 869, 046.

[0218]  XUHifk (diabody) REBAWANIRELE A M S MPUA A B, 2ol LR M BINEER
MR, Z BN, EP 404, 097 ;WO 1993/01161 ;HUDSON £ , NAT. MED. 9:129-134 (2003) ;A0
HOLLINGER 4§ , PROC. NATL. ACAD. SCI. USA 90:6444-6448(1993) . =#ifd (triabody) F1[Y
itk (tetrabody) HS7E Hudson % A NAT. MED. 9:129-134 (2003) ¥k,

[0219] BB PIAEEASHIAMNERET LN BN AP S HE B RFEAT R L
PR 2 H B 5 Pk B B R e SEE T B P, B IR PR =R N RS M b ik
(Domantis, Inc. , Waltham, MA ;5 WL ansE E & F| = 6, 248, 516B1) »

[0220]  Hidh )y W] LU IS 2 R R R EAT 1) 4%, B EARR T , R E B/KEHEK
PR GEd B S E 4R (Bl KA s g ) 7=, AR SCHIR I .

[02211 3. A ALK

[0222] 7ENFE LM AR, AXRE M P LEKE ME. e ks ik
) 41 7£ U.S.PATENT NO. 4, 816,567 ; 1 MORRISON % , PROC. NATL. ACAD. SCI.
USA, 81:6851-6855(1984) ) Hfik . £ — M+, IETABEZIEAT X (FWnfirE g
AINRVR R R REGEEARKESMB R TTAX ) IANER X . Ed—50F 5, &
B PR CRAEIRE” Tiih, HPRBEREAN TEAFARAENE . REREAFER
PUREEA A B

[0223]  FEHFE ST R, BREDURR NRLTUE. —ithh, ¥ 3E ATk AJEAL, Lk
X NG TR A, (R B R BE SR AR N BUAR B4 S e RS N g o — i, NURMHUIRGL & — A
B2 ] AR S A3, HoH HVRs #5140 CDRs ( BRI E8 4 ) #74E B 3E A sk, 7 H FRs ( B
) AT B ATUERS . NIRRT SEIIE R LLE-S NEE X R D 5. £ — L0
T &P, FENEATUE ) — L PR 7R E:4E B #0805k B 3E Afvds ()70 HVR 2R E: iR B F
) BIAE RIS, 1 an LA & SRS SRS R A BsE A .

[0224] N\ U8 4k BT A& A0 ) & H 87 77 ¥5 B 40 7£ ALMAGRO AND FRANSSON, FRONT.
BIOSCI. 13:1619-1633(2008) ' 45 i, 3 H #l W &£ T & X ¥k & 3 — D #1 & .
RIECHMANN %% | NATURE 332:323-329(1988) ;:QUEEN % , PROC. NAT’ L ACAD. SCI. USA
86:10029-10033(1989) ; % [ £ #) & 5,821, 337, 7, 527, 791, 6, 982, 321, #0 7, 087, 409 ;
KASHMIRI %% , METHODS36: 25-34 (2005) ( ## i #F 7 £ & 78 X (SDR) #% # ) ;PADLAN, MOL.
IMMUNOL. 28:489-498 (1991) ( #iiA “RMEE " (resurfacing)) ;DALL’ ACQUA % , METHODS

4]
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36:43-60(2005) ( 43R “FR 2 40”) ; #1 OSBOURN %% , METHODS 36:61-68(2005) #1 KLIMKA
% , BR. J. CANCER, 83:252-260 (2000) ( ##iid “5| Si&5%” HiER| FR 4 ) .

[0225])  AJ LA T AR AMZEX AFEESRT fF A RERE"EEFRIHEX (&
I, B3, STMS % J. IMMUNOL. 151:2296 (1993)) #T4 B4F 2 WA B R BRI EX K ADT
A FFIMHLERX (20, $a0, CARTER %5 PROC. NATL. ACAD. SCI. USA, 89:4285(1992) ;
#1PRESTA <% J. IMMUNOL. , 151:2623(1993)) s A3 (40P s 241 ) #9228 [X B Fh R 4L
X (2., #it0, ALMAGRO 1 FRANSSON, FRONT. BIOSCI. 13:1619-1633(2008)) 1 ik FR
XERFIMMLEX (1, Blin, BACA%E, J. BIOL. CHEM. 272:10678-10684 (1997) F1 ROSOK
& | 7.BIOL. CHEM. 271:22611-22618(1996)) .

[0226] 4. APtk

[0227]  TEAFE LM TR T, AR M HEE NG E. ANPUaa DU A A i 2
MBI ME R E, ANHiAE— B iR T VAN DIJK A0 VAN DE WINKEL, CURR. OPIN.
PHARMACOL. 5:368-74 (2001) F1 LONBERG, CURR. OPIN. IMMUNOL. 20 : 450-459 (2008) .

[0228] A LB AR MHAH R ZE#ITH & TRERRNM D212
WM MR E M EAGIARBAEA AT EX B s, AN —KRE
A2 EE o BN S B B O B R, 3L 4 PO UR S SR BR R B TR R B AE B A Ab
HFAKEILES R R adi., L REERRNR P, WA RZERE G HEHE
—REKIE. XTHTMNEEFENIRE NP5 LB 478, £ I LONBERG, NAT.
BIOTECH. 23:1117-1125(2005) - &2 WL fn iR XENOMOUSE™Hz A i 25 B % %15 6, 075, 181
6, 150, 584 ; ik HUMA

AREEEEFS 7,041, 870, iR VELOCIMOUSE®H: A 1) 36 [ & Fl i AT 5
US 2007/0061900) . >R B MK 5144 B e B BRI A PT 22 X W] BAE— 25484, Blin 5 A4
FAEEXHE .
[0229] AfMBEMUBEIE TR BN FEFTH S BTEENRERER
BRANEREMAR - ARZEHEEARKRDEINHLR. (0, W, Kozbor
J. Immunol. , 133:3001(1984) ;Brodeur 4§, Monoclonal Antibody Production Techniques
and Applications, pp. 51-63 (Marcel Dekker, Inc.,New York, 1987) ; #1 Boerner % , J.
Immunol. , 147:86(1991).) &t A\ B 4 Ml A ST HE AR A4 s I N FiAd 78 Li ¥\, Proc.
Natl. Acad. Sci. USA, 103:3557-3562(2006) k. HEmEaEum#HR T REE
M5 7,189,826 (H#iR T MFAZIEL4I M R P =4 B w E A IeM B4k ) A Ni, Xiandai
Mianyixue, 26 (4) : 265-268 (2006) ($#iik T A - AFATH ) FHIAL T E. NRTBEAR
(ZIRZEATHEHA (trioma technology)) B4R T VOLLMERS F1 BRANDLEIN, HISTOLOGY and
HISTOPATHOLOGY, 20 (3) :927-937 (2005) F1 VOLLMERS 1 BRANDLEIN, METHODS and FINDINGS
IN EXPERIMENTAL and CLINICAL PHARMACOLOGY, 27 (3) :185-91(2005) .
[0230] A Btk ] L@ 43 B9 A ART AR B W TR A4 R VR SC R B 1 v SRR A AR 45 M 8 7
FIMAE M. KA REMITHIEET UERFEANMEESWRAS. AT AUE EHSIE
FATE KR T XA .
[0231] 5. CEERTAE R
[0232]  ASCFriR fudd nT LLdE i 7E A& SCRE H ik B —Pal 2 MU S PR S iR 3R AT
42
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B . BN, AGTUE O AN 2 Fh 5 VR T DR T AR RO TR A P s SC R BLTE 2R S E i e B
B RS AR M. S J7 k48R 78 %1 40 HOOGENBOOM 45 , METHODS IN MOLECULAR
BIOLOGY 178:1-37(0” BRIEN %%, ED. , HUMAN PRESS, TOTOWA, NJ, 2001) &, it — B4R 7E
%190 THE MCCAFFERTY %%, NATURE 348:552-554 ;CLACKSON%%, NATURE 352:624-628(1991) ;
MARKS % , J.MOL. BIOL. 222:581-597(1992) ;MARKS #1 BRADBURY, METHODS IN MOLECULAR
BIOLOGY248:161-175(L0, ED. , HUMAN PRESS, TOTOWA, NJ, 2003) ;SIDHU %& , J. MOL.
BIOL. 338(2) :299-310(2004) :LEE % , J. MOL. BIOL. 340 (5) :1073-1093 (2004) :
FELLOUSE, PROC. NATL. ACAD. SCI. USA 101 (34) :12467-12472(2004) ;1 LEE %% , J. [MMUNOL.
METHODS 284 (1-2) :119-132(2004) .

[0233] EFRFEWE AR R ER, VHA VL K E&E SRS 85 kM (PCR) 9 FF
L FE, HFE ML EH AWK SCE S, BE /5 7] LL I Winter 28 A, Ann. Rev. Immunol. ,
12:433-455 (1994) = ik 7 Bk Wk B 4 ST I e i S 4 & PR M 8 1 o W T 1 — R DA B
Fv(scFv) A BHITE B LA Fab i BRRITEUBZR Bl Fr B SR B &SR HRIREI SCERAE T
B X G R R R Bk, BRI AT M, AP ek (Pl A ) 4hE)E

Podk kIR, fni@id Griffiths 25, EMBO J, 12:725-734(1993) #iik . &5, 4HFESCER T
PLEE R 7 IUE U & T4 p e B R S HER v BRI X B, BAEA & B AL 5
(¥ PCR 514 A4 HiZ = AT A% CDRS X, 7E A4S E HE, fnilid Hoogenboom 11 Winter, J. Mol.
Biol., 227:381-388(1992) iR . AR N HUAAME i SCHEE & R H AR AL, flan 2 H
EHF 5,750, 373, F£E £ F)AH S 2005/0079574, 2005/0119455, 2005/0266000, 2007/
0117126, 2007/0160598, 2007/0237764, 2007/0292936, F1 2009/0002360-

[0234] M ABLARST R 43 B I Buk Behi ik 7 BRIE A SO A A BB A Bl A B .
[0235) 6. ZHFRMEHUIE

[0236] 747 E SLi T S, AR SCIRAL DU R 2 R EBUAES, B XU = bl . 2487
HHAREFHNELHNARM NS SRR B EGA. EfFELmT R P, &
B — 53T IL-4, H B 5 — S EREARSUR . A e LT B R, A REZ
— %) IL-4, B 5 —AEEXT [L-13. TERFE S B4, A R PR LS 1L-4 1%
MARIRAL GG« SRRV T] U T4 E R E L M. XU MDA T B
fil & A KPR EET IR A B .

[0237] HTHI&ZRHFHEREHEROBEEANRT, BAARFAHFER NP RERE
HEY-REMNKEMHILLFEIL (S W Milstein Al Cuello, Nature 305:537(1983)), W0
93/08829, F Traunecker 2§, EMBO J. 10:3655(1991)) .0 “#F# F (knob-in-hole) ” T8
(&0, #lan, EEEFS 5,731, 168 ;KEHBIFAMAS 2011/0287009) » ZHFF AT
AT LLUEIT TR gEAT ) 4% UE R R RN (electrostatic steering effects) F-FH#i
ZHuk Fo- B AR5 F (W0 2009/089004A1) s BXPIFHELE L MHiiAE B (B0, #I
n, EEEFS 4,676,980, FI BRENNAN 5%, SCIENCE, 229:81(1985)) :f# Al R & BRHu % LA
PR RMERE (S0, #140, KOSTELNY 25 | 7. IMMUNOL. , 148 (5) : 15471553 (1992)) ;
FEEBAN VH/VL 847 R AE CL S5 M350 VH 3k B E 364k (furin) AIIEIRSE (S0,
#iltn, B FREF|ERIE S PCT/US2012/059810) ;{8 A “ XU "5 AR FH -F 1l & XU = ek A
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B (&, #itn, HOLLINGER £ , PROC. NATL. ACAD. SCI. USA, 90:6444-6448(1993) ) :f# fi
% Fv(sFv) %4k (2., #tm GRUBER 4 , J. IMMUNOL. , 152:5368(1994)) ;i & =457
PSR, I 4o TUTT 4§ J. IMMUNOL. 147:60(1991) Bk i,

[0238) HE=ABEZNhEEEIRE A AMSUETE, BFEAPE ( “Octopus
antibodies”) , WEIEEARIH (S0, Hla0 US 2006/0025576A1) .

[0239] AXHHAEE T BREOEEETIELS S AN “XUEIEA FAb” 8¢ “DAF”, HHFr
RIARGEEM RS IL-4 Uk A —ARBEFI IL-13 &4 (2814 US 2008/0069820) .
[0240]  #FidtFd

[0241]  7EfI N2 E £ F) S 5,731, 168, W02009/089004, US2009/0182127, US2011/028700
9, MARVIN 01 ZHU, ACTA PHARMACOL. SIN. (2005) 26 (6) :649-658, F1 KONTERMANN (2005) ACTA
PHARMACOL. SIN. , 26:1-9 ¥, #iR T W53t (A FEF= A 255 R BUR I 5k DA T 3R e 22
e BR ) 3T 12

(0242] “RiE”HEMNBE—ZHRRERHMZE D —NEERNEE, HCZEERNEETUE
AR E (B, B2 R FH ) BIEMNES, flan b Fe &5 = R4, F st FE =
R REMNT R ZRAETE K. R AT RGF IS, 8in] DUEEE G (Fl
I AR IR AD S IR ER ) o 72— SR S0H 5 R, SRAE S — £ IR A SR T AL BR 4 o LA GRS
Rig. AL, BRIEGE—ZRAEFE DR BERBRENZRE R ARILE D—
NN BEERRERZER, P iR M N E BRI TR G H B MR 2 B 5 A
3R FTRABR T, AT AAEZE — AN DAL JRGEFAAE BRI N TR B o & b B R R 32 1) (M A AR
S 7RTERI U0 US2011/0287009 IZE 1 .

[0243] —LLSTfETy B, T EREENMAREREARBER R, KRER ), B
AR () MEEE W) HRARBERRE., — SRy, ARERORBREBER.
— S T B, TR I LG R 2 B A /IMUBE AR AR, Bl TR & B8 R A BERE . R4
A HER 25 R . HERBER .

[0244]  “f” 6 BB — 2 BRI MO\ AT AR g AH AR 58— 22 BK SR T b A B SRR Y
EO—ANFEBRWEE. P UFE T RG S, o] LBEE A KGN (Flans i i3 5w
R MZER ) . 7E— S £eh, S5 — 2 B FUE MR B A AR s . A,
BRIGE—ZSRATMPED—N R TEBRRENZBRERNREED PPN &
FEPRTREL ) DNA, Hoh FriR i N\ R L R TR 2 Lb SR an R AL IR TR 3 B /N MV A AR . mT LA
T A LAFAE— AN DA R JRAEFIAH B R S N 2, . — eSS SR, BT U R N R
HERER A), 288 (S), &R () MBEAR (V) fRARERERRIE, —Lsofh 2
AR 25 N AR E R, — Wiy &R, ATl REREAF K
AR, IR R R AR R R

[0245]  ZEEUBILLE N b, B RBFE S HIA T8 —2 RS Z 2 WA H L2
fLE DR SRR RK/MEBZR R UM TP MAEERMTINE —ZRNE =23k
TEZ S HIPIEH MM (association) o HITF AN Tyr, Phe A0 Trp S87 M A M 5 T8 %l
I M AN RA LG RS B, B SRR S AR R s 55 AT DL, ZE— R, R T
=AY (Planidnt X 54 da i S BUZ LR (NMR) SRS =4 4540 ) B SSR / B XY
XA LM AU 2 B B RS2
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[0246] —LBSTHTT S, BFRAAE 196Gl 1EE X 72 T366W, —ULstitiy R, ARTAE
IgGl {8 & X &% B T366S, L368A I Y407V I — P ERE A R4, —SLfi F R H, FAR
ATE 161 1EHE X 6,5 T366S, L368A 1 Y407V, SEQ ID NO:34 & 7B 248 i) 1t
IgGl 1HE X, SEQ ID NO:35 B/r AH HRZRIRFIME 1g6l HEX .

[0247] —RSTHETT R, HFRAPTE 1G4 1HE X 2 T366W. —sLji 5 R4, HRZLE
TgG4 18 & X H A& B T366S, L368A 1 Y407V i —NELZ D oeds, —sii R, FX
AZTE 1gG4 fH 5 X L2 T366S, L368A F1 Y407V, SEQ ID NO:36 TinEL G M 9848 i n i
IgG4 fH7E X, SEQ ID NO:37 E/rBH HARERREIMHE Igc4 EEKX .

[0248] 7. HifkABik

[0249]  7EANFIE LH T R, H RA SR BUE IR R T 5 B4, B, B fg H s i
DU G SER AR/ B AEMTER . PUEINRERR P52 0] OB A& B85
AP E BT 5 A BUBIL KA B, BEAT H & o B IR B FE G e SR B R B 7
I BRI B AN / BRI / BRE #e, AT AR & BE RAR BRI EFIAE, DUA
B AW, R RAWEERE TR, FlniRE 4.

[0250] B HAFNEL LA

[0251]  7E¥FESEM T RH, IRt T BAE — BN EERBRMPIAT A, ATERES
A5 (1) B B A7 S BLHE HVRs F1 FRso fRFEMERTR | P8 “fRrB¥” T, BELFMM
AR | PR ORBIME B TR, 3 AE T X SHHFERNEEM It — DRk, nf
DRI EH5IN B dith W Bt a4, Gl infr 8 / B MPUR 4 & ®
/b 0 % JER 1 BR 3 1 ADCC 8K CDC

[0252] K 1

[0253]
JR 4R TR IR =
Ala(A) Val ;Leu :Ile Val
Arg (R) Lys ;Gln ;Asn Lys
Asn(N) Gln ;His :Asp, Lys ;Arg Gln
Asp (D) Glu ;Asn Glu
Cys (0 Ser :Ala Ser
G1n(Q) Asn ;Glu Asn
Glu(E) Asp ;Gln Asp
Gly (G) Ala Ala
His (H) Asn :Gln ;Lys ;Arg Arg
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Ile(D Leu ;Val ;Met ;Ala ;Phe ; IE R &R Leu
Leu(L) IERERR ;e ;Val ;Met ;Ala ;Phe Ile
Lys (K) Arg ;Gln ;Asn Arg
Met (M) Leu :Phe ;Ile Leu
Phe (F) Trp ;Leu ;Val ;Ile ;Ala ;Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Val :Ser Ser
Trp (W) Tyr ;Phe Tyr
Tyr (Y) Trp ;Phe :Thr ;Ser Phe
Val (V) Ile :Leu :Met ;Phe ;Ala ; IEFEEE Leu

[0254] S ELEL AT LARYE I RN BEME BT AT 204 -

[02551 (1) Bi/KME : IESREEE  Met. Ala.Val.Leu. Ile;

[0256]  (2) %KM (Cys. Sers ThriAsn.Gln ;

[0257]  (3) MR1E :Asp.Glu;

[0258]  (4) T§f4 :His.Lys.Arg;

[0259]  (5) sEMBETy M IAREE (Gly. Pro;

[0260]  (6) &% :Trp. Tyr. Phe,

[0261]  FE{RSF BHIG IX R 2 — W Al A A A 7 — R BRI AR

[0262] —REWABREY K BHSEAGUE (HlIn NFEHEADUE) BM— P EEAEERER
Fo AR EFEA TP RN TR RGN TR AR UA AR e AR (s
ISR D) R i S e ) B RAEBM (HlneksE ) A/ Bidk A BT RESEATURN
FrE BT ) It B 3R AR A A S RN ) B A, FRT DA G0 48 A 2R TR AR R AR SR
FHIEEAR, BIINASCHIR I, T EMA K. W52, #— a4~ HVR R IR, 3F B
s R FEME TR 48 b B kA e e iE T (Pling &R 0T) .

[0263] W] LAFE HVRs FREHH A (HanE#k ), a0 LSCESUEER 7. ISRER ] AFE

1 Chowdhury, Methods Mol. Biol. 207:179-196(2008)) .#1 / B% SDRs (a—CDRs) H{EH, #ll
TR R Rk VH BE VL 56600 0. @M =4 S0 BN BOE B M T BsEF 7
R, BN R 2 HOOGENBOOM £, METHODS IN MOLECULAR BIOLOGY 178:1-37(0” BRIEN
%% ,ED., HUMAN PRESS, TOTOWA, NJ, (2001).) . 7E5EF0 77 i — S5l 5 =P, 7] LU
i 2 M5 (140 5 PCRVBERAE  BREZ HER R A1 5728 ) AL AT, 1 2 FEE 5 Nk 3 A
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TRAM T BERE N . FEEHS R E. HMEMmESCE S EBBIFRENINEM
AR . B NS B — ROk & VR 8 S 7, Hf LA HVR R (Blan—ik 4-6
AL ) BN . S 55UR A K HVR BREw) LU o {F B A SR 5 R B A,
%58 . 455 BE ) CDR-H3 1 CDR-L3.

[0264] TEHFE LM R, B EABRBKTUE—NRE N HVRs R A, RE k%
AR A LR RS PURMEE IBIRT . Fn, v LATE HVRs AT EA AR EE
EAS R T (Bl ORI R T E R ) . BERIERT LAZE HVR “#m” B SDRs
fho FE R SCIRALHAR U VH AN VL 731 B4 2 Ll 5 R 9, B4 HVR i B R M  BiE &
ANEL N AN EANE R E .

[0265]  FH-T-4 7 0] MENEEAR AT 528 BT AR AR BL B X 8 — /N8 R 5 VERR N “TR R
FHEL”, il Cunningham F1 Wells (1989) Science, 244 : 10811085 HK i) . 7E I J7 ik
o, B e R AL BB AR TR FE A () andir BRI A0 arg. asp. his. Lys fll glu) , 3 H & # K
MEEGH S B R R ER (PR ERERERER ), et S ENHEER TS
. A] AEXTZ B E R En B DM BURM E BB B LIS — P ER . iTER
HBY A A, AT AR SR - SUIR R SWH SRS, B e A PR RIBUR 2 R 8 . i
FEEARFRIETN AT TR EL AT DME R A T B S B S SE M BB RR . 7] DARIE 44, DA E
ENREEEFEER.

[0266] I TIIBACREEEM/ SRERGRE (KEUEN—MRERESE —/
NECE S MRERZ K ) DA R B S DN R ERRENF I AN . Kigts A re -+ 46
FEAH N Rin HR AR, s s R MR A SRR N 8L C Rin 5/
(405t ADEPT) B3 INHiAs M 2 MM 2 R4 .

[0267]  HEIALA4E

[0268]  7E4FESEMET B, BB A SCERAE FIPUR, DS INSOR Db il B IR A . B2
A AT 1A AR (PR N B S v] DUIE IS e AR B R B MO P AR B B — AN BB N R
AL, T 77 (B 52 A

(02691 MU ELE Fe KB, A L 5 2 B & BIBRKAL &4 . 38 e FLah A 4 i =46 (1)
RRGUE— AL E 7 3 R BRI MRS, H— R8T N S T Fe [X ) CH2 45143
¥ Asn297. S, 40, Wright %6 TIBTECH 15:26-32(1997) . ZE¥H AT LLELFE R FhiRKAL
A1, B H BN N- ZBENERE (GleNAc) \EFUMFIMER IR , LA R MG 7F — R BB h 45
FIHT “Z2” HE) GleNAe FHEEENE . £ — st r R, 7 IEEAR SCIR N Fi s h kT B
PEAAE R, LAE = A B e B T R PR A

[0270] TE—HSEHEAFRF,RUTEARS (BEESEE) WEE Fc X KSR
oKW SV EI PR . D, R BA PR E BB E TR 1% -80%.1% —-65%.
5% -65%E% 20% -40%. it WO 2008/077546 T FiriR #, 4@ i MALDI-TOF J5i 3% 5 )
21, HX T 5 Asn297 BRI A RS H (FIMEZRN . KENAEHEENEH) fa
AL IEE TR Asn297 BIMERE NS BRAERF R, T E S B E. Asn297 FEf7 T Fe X
M RAME 297 LRI RLABERRE (Fc KEREM Eu RS ) AW, B THEFHHNTF
A, Asn297 WA AL TALE 297 B BB RIFRIZ) £3 MEEIRA, BN AL E 294 F0 300
28, I E R AT LR S K ADCC DhhE. 2., B, EEERAHS US
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2003/0157108 (Presta, L.) ;US 2004/0093621 (Kyowa Hakko Kogyo Co.,Ltd). 5“* &
R B 5 B R RE 0 PR AR R S I A I 1) BLFE <US 2003/0157108 ;W0
2000/61739 ;WO 2001/29246 ;US 2003/0115614 ;US 2002/0164328 ;US 2004/0093621 ;US
2004/0132140 ;US 2004/0110704 ;US 2004/0110282 ;US 2004/0109865 ;WO 2003/085119 ;
WO 2003/084570 ;WO 2005/035586 ;%0 2005/035778 ;W02005/053742 ;W02002/031140 ;
Okazaki % J.Mol.Biol.336:1239-1249(2004) ;Yamane-Ohnuki % Biotech.
Bioeng. 87:614(2004) . R4 EHBERBUNMGHNABRANGFEBEERFEARE
T B B AL BRI B Lec13CHO 48 ffg (RIPKA %% ARCH. BIOCHEM. BIOPHYS. 249:533-545 (1986) ;
US PAT APPL NO US 2003/0157108 Al, PRESTA, L ;¥ WO 2004/056312 Al, ADAMS %, S H
SRR 11) , AR R, B0 o -1, 6- A EEFER SR R, FUTS, fif% CHO 40f (&
W, %40, YAMANE-OHNUKI %5 BIOTECH. BIOENG. 87:614 (2004) ;KANDA, Y. % , BIOTECHNOL.
BIOENG. , 94 (4) :680-688 (2006) ;1 W02003/085107) .

[0271]  BE— B3Rt T BA TR ZERE (bisected oligosaccharide) MIFARAS 44, 4t
F5HER Fe RE N ZREEFERT ClcNAc F4r o MR Fisaas 4T LLEA /D 1 55
PEALAD / BUEGE I ADCC ThRg . BSR4 4 1 1) 7B i 7E WO 2003/011878 (Jean-Mairet
%) :EEE RS 6,602,684 (Unana 25 ) ; A1 US 2005/0123546 (Umana %5 ) ik, i
R TEESFCXMENERPRABTED N LARBREN AT . Pk
R LA R G BE B CDC o Be. b 28 40 44 A8 44 441 40 E WO 1997/30087 (Patel % ) WO
1998/58964 (Raju, S.) ;#1 W0 1999/22764 (Raju, S.) k.

{0272] Fc |>< /g\@

[0273]  fEHFE LT R, —MEE AN EEBEMWR ] LA AR SR B BUAR Fe XA,
MR Fe XA Fe XA MEFEAETE— NS M E 2R E L EEBREm (5
gk ) M Fe KFH] (Hla N 1gGL. IgG2. 1gG3 8% IgG4AFc X ),

[0274]  FE—LGSEHE G b, PUikiEE X, Flin ERIEE X, B8 RAR / 5iH 28748 LUF)
T 2% R PO TE . kPR 6 Y7 40 A 5 AR A E 5848 | AN F1 B AR — % Hh il 3 72 451
w1, 3 B & R 5 5, 731, 168, W02009/089004, US2009/0182127, US2011/0287009, Marvin Fi
Zhu, Acta Pharmacol. Sin. (2005) 26 (6) :649-658, #1 Kontermann (2005)Acta Pharmacol.
Sin., 26:1-9. H1. 1 RAHN FIAL B — L e BR ) 1 SE S A SO iR .

[0275]  FENFE SCHE T P, Ak R4S — {8 H 38 B BN F Th R I PR AR, iX
18 F RN A T F R B EA R AR R, TE AT IR N P PUA AR N B A R E Y,
T — 42N F D (5 kA D ADCC) RAFEMEE £/, T LAT R4 / Sifk
PN 4 B E % U 8, BATIE SE CDC A / B8R ADCC V& VE Bk 2D / #9540, BT BAHEAT Fe 24k
(FcR) &5 & e RS, AR PUREEZ Pcy R4S (AT AT AEBR = ADCC 3& 14 ), (B4R B8
FcRn #5568 /1. AT/ F ADCC 1 3= ZE40 Mo B NK 48 fR{X 3R 9A Fe v RILT, T 4% 40 M R 1A
Fc Yy RI. Fcy RIT F1 Fcy RITI., 7EiEIM 400 _EAY FeR RIZMEFEZE Ravetch AT Kinet, Annu.
Rev. Immunol. 9:457-492 (1991) W58 464 713K 3 . V¥4 B B4 F (9 ADCC 75 4 B 44 #b
I 52 S5 B AR PR 41 15 F7ZE 25 [ B RS 5,500, 362 R (S0, #l40 Hellstrom, 1.
% Proc.Nat’ 1 Acad.Sci.USA 83:7059-7063(1986)) #1 Hellstrom, I %% ,Proc.Nat’ 1
Acad. Sci.USA 82:1499-1502(1985) ;5,821,337( & W, Bruggemann,M. % , J. Exp.
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Med. 166:1351-1361(1987)) . AI & {Chh, 7] LR A B S EN R (S e, AT
WA B ACTT™AE T8 P 40 At 35 44 0 2 338 (CellTechnology, Inc. Mountain View,
CA) 1 CytoTox I6® =kt th 41 i 2514 2R3 (Promega, Madison, WI). A LAAF
IS0 5 A6 PR 2080 A4 L4 41 R L BN AZ 4l . (PBMC) FH B AR R A% (NK) 4fif . o] & (i
B S, B B2 F B ADCC ¥& 14 B LATEAR A, Bl s & o, Blin A FFF Clynes
& A Proc.Nat’ | Acad. Sci.USA 95:652-656 (1998) &1 ). &/ LLHAT Clq 454 Ml 2 ik
36, LU e AR BESE & Clg EFMELZ CDC ¥EME. & W, Hltn, W0 2006/029879 F1 WO
2005/100402 5 Clq 1 C3c 456 ELISA. AT A& #MABLE , BT BABRAT CDC 2 58 (S,
] 40 , Gazzano-Santoro 2§ , J. Immunol. Methods 202:163(1996) ;Cragg, M. S. % , Blood
101:1045-1052(2003) ; #0 Cragg,M.S. 1 M. J. Glennie, Blood103:2738-2743(2004)) .
FcRn 45 & MR WIGFR 2 / 3 8 e o] UME ARSI O i 73T (20, 6
1, Petkova, S. B. 28, Int’ 1. Immunol. 18 (12) : 1759-1769 (2006)) . .
[0276]  BA WD BIRN F I RE PR AR Fe XFRAE 238.265.269.270.297.327 FH
329 P — P ELEZ A B BB (EEL RS 6, 737, 056) o 2 Fe RAAAFEE S AR
f 8 265.269.270.297 1 327 I BLEE 24 L A B Fe AW, AR ARE 265
N 297 ERERBLHE B A FTE “DANA” Fe 4G A (EEEFIS 7, 332, 581) «
[0277])  $4R T BAE SE B I FeRs 45 & FIE R LE . (B0, Fln, XEEFS
6, 737, 056 ;WO 2004/056312, 0 Shields %, J. Biol. Chem. 9(2) :6591-6604 (2001).)
[0278]  FEXFE KT R, P B A& BA HE ADCC ) — PN EE N EERE T Fe
X, B GN7E Fe XHIALE 298,333 F / B 334 LR E#: (FREMEUHT ).
[0279] FE— LB R F, 7E Fe X 1EH 2%, LS B iy (BlaneE 82 1)
Clg &&M / SAME K 4z, (CDC) , il E & $15 6, 194, 551, W0 99/51642, #n
Idusogie %¢ J. Immunol. 164:4178-4184(2000) Tl i
[0280]  7EUS2005/0014934A1 (Hinton%§) iR 7 B A 18 0 2 5= BAFN i3 8 A4 L Fe
ZAk (FcRn) 45A WP, ATl 3728 )L Fe 2R ST REUR TeGs 2R LR (Guyer 5, J.
Immunol. 117:587(1976) 1 Kim %%, J. Tmmunol. 24:249(1994)) . XLeHiiAE & H P AH —
M EZNERRE Fe X, ik — AN B #RSGE Fe X5 FeRn & & . 1138 Fo TR
FEMF Fe RERERH— N2 A L RB BRI :238.256.265.272.286.303.305. 307
311.312.317.340.356.360.,362.376.378.380.382.413.424 Y, 434, 440 Fc X5 434 ]
B# (EEEFIS 7,371,826) . .
[0281] T Fc XA H ARG+, 2 I Duncan&Winter, Nature322: 738-40 (1988) ;3%
E &% 5,648, 260 ;£ E £ F|S 5, 624, 821 ;F1 W0 94/29351.
[0282)  —LLsj 77 A, PUARIE E XA B ASCHR I — N PL ERAR (Fldn, #FF / B R
AF0 / B InFa E ) R AN / B ADCC B RAT, &4 )
(0283]  EILENE TR TIAL K
[0284)  7E4FE ST 7 B, W] A M A il &~ DL R BR TR AL biddk, B4n “ thioMAbs ”, Eo i
R — AN B ANREE B R R R A B . A B S T R, M B e R EAL T BRI
AR A b B R B X s R L, A TR S BT AT 2 2 ] B T B R T B
A7 m b, 3 e 35 3 B P ] DA FH T Bk 4R A 2 30 A 38 201 an 25 40 6 o0 B 3k - 2 4y
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PAF= 4 e i a i, WA Gl — SRR I 4T R, TRREF T — 8%
ANET DA 3 I R BRI B e (R 4EAT V205 (Kabat 4R S ) B4 ALISBURS ) FNEHE Fe
[X ) S400(EU 4w 5 ) - ¥ HABR TR LLinflinsE B E RS 7, 521, 541 FFBTR A R
[0285] HAEFIAHY)
[0286]  7E4FE LT R, ASCIREEHIFUA T LUt — B 4184, UL& B A9 25 A
ARG RBRHN AN EREARMES . ETATEMTEHRSABERNR T KEEREAY.
KEHERSWHEHERH G FEEERR TR ZE PEC) .22 / AZERHERY R
REARZ EEE. BLEE. BLEWR IR -1, 3- Z8/RF % -1, 3, 6- Epgﬁ
L/ BRBEARY)REAER (FRYESEENEERY ) AERESE (- &5
i ) . ZEF. propropylene glycol R IAEARE / MELFEILERY REH 2 HEME
JolE (BlnH ) ROBERLREAY . BLZERE, BT EEKP R EME, 7] DE
fliEP AFR A, BREMAUERFEMSF&, FETURSZERS M. HEZHE
RS BT UM, 3 AR EBE— A REW, AT LR E AR5 F.
— RS, AT REWIE B R / BB rT UL T T H R #E, frid% &
ALFEAR AN IR T o508 P 095 2 1 R BT R, BUiA AT A — T A TR & &4 TR IT
i, &
[0287]  7E—2LsTify Rb, SR TR A LLE T £ E T HE SR ma B 3k
FEARMEESNEEY. E—%THT RS, FEAFIET S ZLHPKE KAM %5, PROC.
NATL. ACAD. SCI. USA 102:11600-11605(2005)) . fESFL T LLEAFEMPIK, I AEFEEAR
MR, XM K, ik K AR B B e A R S 0 I E AT R IEHik - JF
B 5 0 B A B 0 P ) IR
[0288]  ELAAVERLAEY
[0289]  HiAAm] LA(H A B 4 7 A S Wb AT A2, il 3k B %R S 4, 816, 567 H AT
M. £ty £, 14 T RASASCHIR ML [L-4 FURMI 5 BAL IR . 16— LSt 7
B, SRt T RS A TR BT IL-13 FLE R 7 B IR ER . 7 — LSt 7 P, 124 T A4 L
F IR B0 IL-4/10-13 XU R ETUE R 0 SR . AR ER AT LIRS AL 5 HTik i) VL R ER
FFoA / SEEBE R VH KRR TF (Flandiibimm / siEsE ) . £ — Ly E
o, AL T A SRR — BB (BIInERIAEAE ) . TE ST R IR T E
BHZBRKE EAM. £ RS, EEARAS (FludiEhT) (D) BEHR
&R Bk VL MEERF IS E S VI REEBRFFMZBRAEE, 5 (2) 88%E
BRPUE VL BRI 5% B 3 — 8 B & RG-S E Bk VH FEER 5
BRI 28 — ik,
[0290] FE—LLSTHET RS, B EMME EZY, Fld EeRIVE (CHO) 4K ik LR
4 (45140 YONSO.Sp20 4Hf ) o 7E—LLsSTif s R, 34 T & Hkp ik, Hhprid sy
FEARBEE T I REMZM4 TR0 LSRN E S RS PA KR TE 400, BT
HMTE EM (BUE FAMRE R ) J .
[0201] FE— LSl 7 B, -4 T H & 2R R HPUIBR 7 E, HP AR 7iEaEaET
P RIER KM T A S RE 25 R PR LR K175 4000, B %G M (8
T8 AN MRIE IR ) PRI R BT, st 7 B9, JBALH R 245 R TR 5
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%, R iR A EAREEE T — VH/VL B RIAHNE M TEFASRIBZ R ETIEHR
F— VH/VL Bofr (BiEERE X (WREKE ), A RRIE “hemimer” B¢ “ FHiE”) HIZER
M —T5 E40M0, BAEEMNTE 40 (078 Mg sRE ) P ERE — VH/VL 47 FI7EE
T8 = VH/VL AL RIERI &M TR RS RIS L R ETIARE = VH/VL 847 (BFEE
X (WRFRE)) MR =% L4000, BATEMNE E0H (38 T4 piEReE) 5
WEE = VH/VL 367, fE—LesSTii 7y B, % OGN 7 B 38 — VH/VL SR B
B VH/VL AR 28 24 Rt bR AR T LA, fE— st il Bh, SR FEP IR UL
FEPAS VH/VL 347 (R hemimers) ZIAIJE AT N ZHRse. 457 2 45 5 MU AR B JERR 1) 14
TR B RRFE B 0 US 2011/0287009, US  2007/0196363, US2007/0178552, 3£ [H & )5
5,731, 168, W0 96/027011, WO 98/050431, A ZHU %, 1997, PROTEIN SCIENCE6:781-788 1,
AR il P~ ) 5 VA R R TE DL S .

[0292]  StFHi [L-4 PUREHT -1L-4/1L-13 XU R IEFUAA R B H A=, 5 B ARIBHUE, 4
wman ERTR R BUE, KRR, RSN — AN A AN A T — DB / B R
M ERE . AR ET LUERE IR (PR At SRS TR ER RN R RS
AN ERTREE ) AAMSBEANR.

[0293]  FH T Huik4miil & i () 50 P B IA 1A 0E 15 3 40 i EL 38 A SO I 1 J i B AR AT
Mo B, Rl 2 A T8 ZEHEEEALAN Fe 2R F DhReRT, B n] LAE M 7= X3 T ik
BRI 2 I 4R P RO, & Wi 35 Bl 555 5, 648, 237, 5, 789, 199, #11 5, 840, 523,
(&% I, CHARLTON, METHODS IN MOLECULAR BIOLOGY, VOL. 248 (B. K. C. L0, ED. , HUMANA PRES
S, TOTOWA, NJ, 2003) , PP. 245-254, #iR$iik i BRAE RKIGHF E PRIk ) o FERIKSG, HLikT]
DASE AT ¥ 4% 43 0 M0 B8 4 R 23 85 EL T LAk — P4tk

[0294] & T BERZAMISL, ERETAE B In 220 B E BB = TR AR 8k 4 &
WEBRRIETE £, RS REEARE D AR I R B R B, 1X 5 B ELE 4B
2 NFERALE R B HUE 4. B0 Gerngross, Nat. Biotech. 22:1409-1414 (2004), # Li
4& Nat. Biotech. 24:210-215(2006).

[02905] HFHEEALHIARENEEE TMRETLIEE Z44EY (TFEMnE
MeZhY) ) « T HESIN R T E B EY A B R, D458 T ARSI RE Sk, ATl
S5RBHRAMns-aE M, 55 B TR (Spodoptera frugiperda) &0 A 5S4,

[0206] YA MIEEFY LA LLAERSE E. S0, B, 2B EF 5 5,959, 177 ;
6, 040, 498 :6, 420, 548 7, 125, 978 ; #1 6, 417, 429 ( #hik FI T 76 % £ KA M) o 4 P2 i 44 )
PLANTIBODIES™E; A ) o

[0207)  EHMESNAN MR AT LRIVETE . B0, B34 KIS N AL B0 AL sh P 40 R mT DL 2
BHRW. BAEILIYITE T 40 R0 ARG T2 SV40 B APEE CVL R (COS-7) s AR
B % (Wt Graham 2 N, J. Gen Virol. 36:59(1977) Bk i 293 BK 293 40 ) 4h6 &
B E (BHK) /MR ZE/RITLHFI40M ( 4l fn Mather, Biol. Reprod. 23:243-251(1980) = fif
A T 4l ) S AR (CVD) sAEMSARS MR (VERO-76) ; N'B F 4 (HELA) s K&
#H M (MDCK ;Buffalo KEFF4HME (BRL 3A) ; AJiti4tife (W138) s AJF4HME (Hep G2) /MR
FBHE MMT 060562) ;30440 Mather 28 A, Annals N. Y. Acad. Sci. 383:44-68(1982) i fi
W) TRI 448 sMRC 5 4fiffe ;A0 FS4 4iffn. HAbE AR I3 E 4 R EE S E RN

-
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£ (CHO) 4nMu, €145 DHFR CHO 4A i (Urlaub %%, Proc. Natl. Acad. Sci. USA 77:4216(1980)) ;
B B8 8 40 M8 & B o YO, NSO F1 Sp2/0. St T@E & FHiBAE=H— LI shE E4
ML Z& B4R, B WL 0, Yazaki FI Wu, Methods in Molecular Biology, Vol. 248 (B.
K. C. Lo, ed. , Humana Press, Totowa, NJ), pp. 255-268 (2003) »

[0208]  Z=flE e

[0209] 45 Wl 5E ok I FL AR E

[0300]  7E—LsLitiTr &9, W] LU PR 458 75 1, Bl dnidid O &n 75 i B ELISAV & H
R B S, PR AR SCER AR b .

[0301] AE—ELHEART, TRFNEETUATEESEXHR L4 KRS EES
IL-4 WPk, fE— T R, T RMEER VA TS B S5 AR IL-4/IL-13 X4F 7
MRk S aEE IL-4 80 / B IL-13 MFidE. — St h Brp, MR EZS G EE & IL-4 1
Piis S HERIRRA (FINEHERMR R ), R FTRES [L-4 MiAEE&EF SEQ 1D
NO:9 B VHE BT I A3 SEQ ID NO: 10 (1) VL BB T . — STl /7 R+, LR FTEF4
544 IL-13 FPE L S HRIRMRA (Bl REAL) , KR4 4 1L-13 B
L5 & SEQ ID NO: 19 i VH = BB FFIAE 44 SEQ ID NO: 20 i VL S HRE /751 . — sk
R, R FEPUE S 4 S IL-13 PP S HRERRM (FlInEHESHNRRA ), H
TR 454 IL-13 BIFARE & 574 SEQ ID NO:49 i VH S F B v 51445 SEQ ID NO:48 i
VLERER T T BT 456 B3R A0 B4R B B 7 40 7= 5114 75 7 ££ MORR S (1996) “ EPITOPE
MAPPING PROTOCOLS, "METHODS IN MOLECULAR BIOLOGY VOL. 66 (HUMANA PRESS, TOTOWA, NJ)
iRt

[0302]  FE/RPIMETEEMEE S, EHEEPEE B EMD IL-4, TRBEREE5 IL-4 44
KB — AR KPR (Ban, £18 57/ SEQ ID NO:9 i) VH & B F /I ME A SEQ ID NO:10
VL RERFIIMUE) TR E SR — R4 4E [L-4 RIS Z Rerieiht
o B PR IAFTE T 2588 LW . MERX IR, R IR F B i 1L-4, Brid
BRASE - ENTBERESE ZRIMCHTUE. EARTE TS L4 481%
HTRER, EHRTENRE SIS, NESREEMD IL-4 £ 60FEE. WRERE
) TL-4 &5 FFR 0 B 78 TR & o A S T 780 BE AR S p A ST 2D, IRA X FE 7RSS
S S PSS LS IL-4. 2 W Harlow 1 Lane (1988) Antibodies:A Laboratory
Manual ch. 14(Cold Spring Harbor Laboratory, Cold Spring Harbor, NY).

[0303] FEF — /n PTG EEP, HIFBRPIRE B EAN IL-13, FRBEHAaES5
IL-13 &M —imcfbudd (Flan, 8.4 47F SEQ ID NO: 19 1 VH ZEEER 75 F1&H SEQ
ID NO:20 i VL & EEE 5 s, Bl@& 876 SEQ ID N0:49 1) VH BT 5 F1&H SEQ
ID NO:48 B VL EEBRF 5 s ) FHFNRESE — U THES IL-13 KEIMES
ZARCHITUE . B PUER] UFEE T 28 LERF . AR, AR REEEL
{1 IL-13, iR EH A £ — R Id MR ERE &8 ZRiicMbud. EREFR—HiksS
IL-1I3EEHFMHTRERE, ERTENRESHHUAE, MESE B IL-13 461D
E. MR 5EE K IL-13 46 AR ic & 72 AR & A XS T 78 X3 BRRE 5 B S2 5 14 iR
b B AXIERE S E PR ELES IL-13,

[0304] ¥4I E ¥
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[0305] FE—MeL TR, BETATEEEEEWEENH IL-4 Hiik A -11-4/
IL-13 XS RGN E . AYiE O] LLEHS, B0, WH] 1L-4 454 1L-4 324K 30
IL-4- ¥5- 3 HY STAT6 MR AL M IL-4 B R0 MRIG5E . 7 IL-4- 35 F (9 B 40/ 1gE
FI S8 RY B 4k | 72 W Iy o BV 14 VRO TE IPF R ROTE . 72— SRSEi T B9, AVEHE AL, F
un, ¥ IL-13 454 IL-13 24k (Hltn, 614 IL-4Ra A0 IL-13Ra 1 R B4k ) (#lI
il IL~13- S/ STAT6 BEERAL 3N TL-13 55 B 4M M 1 78 . 341 TL-13- 5 269 B 4 H
IgE HySRBN A ¥ D) 1L-13- 5 S WURERF=4E TE RN P (VS 14 FITE IPF R 7EPE. 842
TR/ BAES B SR A E IR . TR IR e A v 1 1 S R ) 1 7
B 7 VAR A SRR / B4R AT LA .

[0306] AEZHEY)

[0307] FE—HLHTRF, BRETHEEE —HES P HRTHEAEK S BB 1L-4 Fiks
Pt -IL-4/1L-13 XUFF VA B B AW JEPR IR~ 19 4 M B PR T B 3B AL 22 VR IT 1 BK
Y EKMEFL SR (PIUEARSR, AE. AW BB R ENERIEESER,
BYE A B ) AN A 2

[0308] FE—ULSTiti R, RBEBEMRIE -AMEEY A0, HhHABZER
—FE 2 P, BEEARTHRELE R (maytansinoid) (B0, B, XEEF 5
5, 208, 020, 5, 416, 064 A1 EIM & R EP 0 425 235 Bl) JREGMIT (auristatin) ) G 8
PR RL L B fth 7T 25088 43 DE A1 DF (MMAE 0 WMAF) ( & WL, it , 268 % F)S 5, 635, 483 Fll
5,780, 588, 117,498, 298) ;i FMAhiT (dolastatin) ;INFIZEEZK (calicheamicin) B
e (B0, P, £EEERMS 5,712,374, 5, 714, 586, 5, 739, 116, 5, 767, 285, 5, 770,
701, 5, 770, 710, 5, 773, 001, F1 5, 877, 296 ;HINMAN % , CANCER RES. 53:3336-3342(1993) ;
F1 LODE % , CANCER RES. 58:2925-2928 (1998) ) ; B ¥ 2K 4 i % & & (daunomycin) B
Z X WE (& W, # n,KRATZ % , CURRENT MED. CHEM. 13:477-523 (2006) ; JEFFREY
4  BIOORGANIC&MED. CHEM. LETTERS 16:358-362(2006) ;TORGOV % , BIOCON].
CHEM. 16:717-721(2005) ;NAGY & , PROC. NATL. ACAD. SCI. USA 97:829-834(2000) ;
DUBOWCHIK 4§ , BIOORG. &MED. CHEM. LETTERS12:1529-1532(2002) ;KING %5 , J. MED.
CHEM. 45:4336-4343 (2002) ;F1£E-EF15 6,630, 579) & F IS  KFHFE (vindesine) ;
KA (taxane) HIINL P (docetaxel) A2 HE (paclitaxel) . larotaxel.tesetaxel
F ortataxel ;BRI EE F0 CCL065.

[0309] FE—MLsCiE 7 B, REREWE S HE EHHTEHS R A B A i#id
PR, R R E SRS H A BROBEENRTARSER A . AT RIS ESTFEYE
FEVAMERASE CREFASRMKEME (Pseudomonas aeruginosa))  BEFREE B A A 55 MHE
UEEOAEGIERSEAASE. o - FMEZR M (Aleurites fordii) EAR . EAIT
FBEBE.EMNEM (Phytolaca americana) B (PAPI.PAPII F1PAP-S) . /K (momordica
charantia) #HIF KR W B HEA . EEFHEA. L2 E (sapacnaria officinalis) 1
M ZAMBED nitogellin FRMAER HER KIEBEZMPmHEERL.
[0310]  FE—LeSTjET7 R, BRSO S EE 2 U R F B a4 SCRER B P, B
TSN a4 . 2 MU R R T A TR R A =4 BlFaH ac®. 17,
1'%, Y%, Re'™  Re'. Sm'®. Bi*2, P, Pb™ A1l Lu KIS PE R AL o 24780 1 85 & T4l
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I, AT LA F T IR A BB PR R T, B £e99m B 1123, BRA TAZ AL (\WMR) X
B (W AMEILIR AR, MRT) 8 BEdmI0, H il -123 80 -131. 48 -111. % -19- 5k -13.
B 165 8 17 4L 55 B .

(03111 Hi 4 FI 40 il 25 R I 60 48 -& W vl DA(E A 2 DU RE 3R 130 J00 4 B 3k AT 1) %, 45
n 3-(2- mkmE =R A ) NER N- BEHIBE W A HE (SPDP) (4~ (N- oRB W R H ) 2
bt -1- RIER BRI EL I BZEE (SMCC) W E B (IT) WA BB I E BefT 49 (Flin =
PE O EREE HCL) VEMEES (Bt R 3R IAEE W REER ) B (Pl =/ ) W - &

BEALEY (Bl (WM BREEFRE) O ) W - BB TED (I (5
BAKFETFHE)- 220K ZREARKE (Fln2,6- —REMPER) XN - EHHER
ey (Bl 1,5- Z8 -2,4- ZHEFR). fl, BREEOREEFEER R LW VITETTA
%%, SCIENCE 238:1098(1987) HFETIR#ATH & . Bk —14 FRich 1- RELRE R R I -3- H
E W ZE=R TR MX-DTPA) ZHATHBEHZRSHEESHRIIEEER. S0,
filan , W094/11026. He3k AT LA (e 3k 41 Mo 25 254 75 41 B -p B A i « mT W 823K 4ildn, w7 LA
158 N BR U R B Sk o IR BB U A B Sk b Bk L R Bk B S R ek (CHARI
%<, CANCER RES. 52:127-131(1992) ;%55 5, 208, 020) »

[0312]  GEZL & MIEL ADCs TEA3C R B35 18, (H A PR T, FAAC B4 S il 7 i) 48 1) S R 4%
AW, BFEEARFRT BMPS. EMCS. GMBS. HBVS. LC-SMCC. MBS MPBH. SBAP. SIA. SIAB. SMCC.
SMPB. SMPH. #i# % —EMCS. i % —OMBS. i 3 ~KMUS. fif 2= -MBS . A 3% —STAB. A & —SMCC F s
F= —SMPB 1 SVSB ( JRIAML WAL EE - (4- Z/&EEW ) KPS ) , L2 EWRIEH (FlskE
Pierce Biotechnology, Inc. , Rockford, IL., U.S.A) .

[0318]  FH-T 12 WAnA i 77 B nAH &4

(0314]  FEHFE LT R, A SR FEM BT IL-4 Hidn] B TAG B0 A AR S ok IL-4
HIFFAE . FE4FE SR T P, AR AEATHT IL-4/1L-13 XURE R P ] LU T il A
Yikef g IL-4 0 / 80 IL-13 MIAFFE . AR SO A B ARE “Ra il ” 0 75 7€ B kil . 78
F5E S 7 S, ARV R R ELFE A MO B 4, 5t i i 2R L BT SRS IR SRR
FE .

[0315]  FE—esSTif sy &P, 1RG4 T 51 IL-4 JitkH FAE SR sl ik h g, Eid—
A 77, IR TR AR SR IL-4 AR . el E R, ZHEAEER
VL IL-4 itk IL-4 A MKMET, AR S AR BT 1L-4 fidkEfl, 3
Kl & & EDL IL-4 s IL-4 2 AR E &Y. W7vEPT LRI SR ik, fE—ik
KRS, P IL-4 i T & BT ERN A2 RE, Frid i@ i IL-4 Juikeg
B —IL-4/IL-13 U S FUS BUT AT H B TH2 @2 &30 ke k4T, Bt 24 14 BT &
HIRBR A YFRICET

[0316]  7E—LLsThE 5 R, 4L T I TL-4/1L-13 K557 M Huik f T 72 12 W sk ) vk
PR it —B 0w, Rt TR AR P IL-4 A0/ B IL-13 AR vk, fE—uk
SEH T R, % EAEE R IL-4/11-13 SUS R MHA S 1L-4 #0 / 80 IL-13 458K
ST, HAEYIRES S A SRR PT TL-4/10-13 XU R4, 3 BAANR BAENR
IL-4/1L-13 XU R IEPUAARN IL-4 F1 / 8¢ 1L-13 Z MR E &W. W55 ARSI E A
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Wik, Sl R, 5t 1L-4/10-13 SUF B H AR TR B0 TIr 448 2
&, TR Tk Bt -IL-4/1L-13 XU R SR BT e TH2 @2 isl5Rskit 17, o,
X IL-4 0 / 8L IL-13 B A T 8 & B AEMARCE .

[0317] & LAME FIHL IL-4 HiAkEidt 1L-4/1L-13 XU SRS i B0 40 1 996 e 72 A S o
1Rt

[0318]  FENFESLHE T RP, AL THRCHI 1L-4 Hifk. 7E4FEsLiE T £, =247 He
(K151 IL-4/1L-13 X457 di ik AR B ERRT, o LB &N A FRiZ a4 (Bl
R BT B AL R EFIBE RS ), AR BAREE () amid il B S RLER 7T
MWEAER ) H 85, BIanEE s k. SREPIMEARC SREERIR T, BURHEFRAL R P 1C.
PTCH A UL KRB AR LB SRR R HAT Y, B REATAEY, FHEEE,
TEER, B REFH e K RE KRB E R (EEERS 4,737,456) , N R,
2, 3- & B IR, BRI E L ES (HRP) , DR MERERGEE, B - FFUHETFES, EHEIE N B, A
T Bl , W A0 Bl £ G0 B 0 0 AL 2R FUME SRR 6- BRI 4 M L SRS, R IR A AL R
N pREZ B AN 2 R LB, 5 R A S AL E LS TR A 4 i B 51 G HRP . FLid A Bk
M E B EE, MR / PUAEMRERD, B, BE AR, e B BESE.

[0319] Z %ﬁl ﬁl

[0320] ] LA A SCHEAR 9T TL-4 HidRn / 8ibt IL-4/10L-13 XUk R Huik B 254
7). Al anad it {5 B A B 7 4l R (PR 5 — P a2 P E 2 S T B S 1 244 (REMINGTON S
PHARMACEUTICAL SCIENCES 16TH EDITION, OSOL, A. ED. (1980)) &8, LAE T I8 7K i7
W%, AEESINEBERANFERNKRE T NEZE —RE2LEN, FHE
FEAEARPR T b0 dn Bl R &5 7 8 10 26 A0 HoAth 8 ML R + 0 EUAL AL 48 B I R AN PR B
KR BRI (Hlan )\ R R RS R O R LA R REE KT
B R X R AR R IR B I R R R B BB s LR MR B e
BE 3~ [RBE s AE ) Ko FE (MNTFHI0OAMNRE) 2R EARFANLEAEZA.
BRI BRE B SRR R Z s B B AR ER . S8R
AW R R R IR B R ; W W R AR KA &8, ELEE R EINE B R B
F s EA 7B EDTA W B an b H B B e B O L BN I AR DU A A AN &
REEY (P10 Zn- EARSKAEY) M/ SEEB FRRMIEEFB R 2 =8 (PEG) .
P2 ] B L AR E A S R — B B SR R (insterstitial) 2945 #7600
A YEE M - SR PEE B R BR B E 25 B (sHASEGP) , 45t A\ AT VA 1t PH-20 3% BF Jii BR g 0 2R
A, #i4n riuPH20 ( HYLENEX®), Baxter International, Inc.). FEEEER LIRS
2005/0260186 11 2006/0104968 *H$#i8 T Ktk 7~ 4 sHASEGPs F{ F 75 v, €148 rHuPH20.,
FE—LL ST T SR, ¥ sHASEGP 5 —FhEl 2 Fh 53 4 I FT MR i SR BB B an ik B KB A
[0321]  JRBHEETHURSIFIEREE EFS 6, 267, 958 thfliik . KiEFAEHIFOEXEE
)= 6, 171, 586 F1 W02006/044908 H Frik AR LE, f& I I HIFI ELFE A EER - ZEREZE MK .
[0322] AR LAEE X FriGsT A B ERMER IR T E & F —Fh LA L RS R 7,
% B A BANEHE B RS AR e ) AR . a0, AT RERAEE i — 2B 53 [L-4 HuikAn /
BB TL-4/TL-13 XU P AR — R s 2 il 5000 / B0 TH2 iR #pH5f . h2RVE P /38
TUA T 1A B A A EH A FE.
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(03231 ¥EMERLS AT AL BB 7E B @i B R B R (coacervation) i@t 5t H & & K
MES (FsHHMAEREAERIAR - HEAR - (FERKBRTE) ME) ER
2 idi%k R4 (BIafe AR B8 B HERE L SR RIFI G K EE ) . BAEE L
W HERARATFT REMINGTON' S PHARMACEUTICAL SCIENCES 16TH EDITION, OSOL, A.
ED. (1980) .

[0324] AT LA & R SRR U I . REEB A7 & @8 75 8 A DU i B 4 5t K
REMIRI B NEE T, Frid 2 51 mT LA B & ) an 78 E s IR ZE T2 K.

[0325] 45 FH T4 P it A 1 500 — RROR B8 9 G B 14 T DU I 49 48 el G TR o e it i
T 5 A E

[0326] JRIT AHVEFHEY]

[0327]  ASCIREMEMIDL IL-4 FuAEH ] DU T A SRR BRI 7k . A SCIR LT
5T 1L-4/1L-13 IURF R MEPUAE IS AT LR T A SR VR 7 ik .

[0328] 7E—ubsLiE B, IR T U IL-4 HuiEM / 8Bt 1L-4/1L-13 U5 7 Mk 1
. TE— ST B, IR T BT IL-4 JiARFD / B IL-4/1L-13 XS bk A TR 77
BENE . IPF. MEIRRGE  VE BE MR A R« IL-13 A S B0 RE BL IL-4 N S HFE. fA—1t
e T R, 3R TP IL-4 HiiEA / 8 IL-4/10-13 U R s B Ty i . 7
— eSS R, 324t T BT IL-4 HidkEHT [L-4/10-13 IS S HE A T TF 2 A TR
RE MR A IR R BN IR L BE R TE R0 RE L TL-13 NS A E B3 IL-4 A 51
I, BRI B 18 M i A MBI PL IL-4 FUREDT TL-4/1L-13 U R Hiik. #
— B ST T R, Tk 5 R B M ME AR MERN E S —ME TR R, Sl T
W EEIRT .

[0320]  ARHRE FIRATAT ST R AR IR RN .

[0330] 7E—UbsEEy b, IRAE T P IL-4 FLiERn / B IL-4/1L-13 SRS A T
HIREE A AR, — STy B9, FriR 24 B T 16 7 W G VR IRCRIE | g R PR 4
WUBAE . IL-13 /- FHIAE 8L IL-4 N FRRIE. fEH il 29, B9 H TR 77 B0
IPE W IR AE  WE BR MR AU MBI RE « IL-13 £ S BIWIE L 3L IL-4 N5 B IE 10 5 vk, Frid
J7 15 BLEE ) SR B R RO RE  ME BR PERL AN LR RE . TL-13 A S HHAE . BE TL-4 N~ TR
AERAMR A R ERNZAY . E—MZLHTE R, ik 7 Ed afEn - Mem A &R
Z/H>—F B RATT ], Sl TR R B IRTT .

[0331] FE—Hsijmi 7 R, IRELEA S A SR RAEMPT IL-4 iR / Bibt 1L-4/1L-13 XX
5 AR B 25 W3R, B0 B TR R VR ST kR . fE— RS B, 1R S A 3
FriR R HT IL-4 JU4RF0 / BBt TL~4/1L-13 XU S M P A 0 o] 25 F ik i 2kl 7)o 72—
S 2R, SR AL A A S TR AT AT TL—-4 HuAkAD / BT TL-4/1L-13 XU Sk 444 An
ZE/—MEBIRITH (Fla TR ERITR) 25T,

[0332]  ASCIRMLAIHUAER ] DB B S H e s R & e YR T A . B im, A TRt
PP L5 Z D —MEEIRT IR, T8 LT RS, XEIRTH2 TH2 Mk
o FE—LLsERt Ty S, F B VRTINS e N AN B IR, B B BT 2K B L B =0 AR
Puitl. LABAs. J7 B 2K [H % /LABA BE-& 4H & W) %W (theophylline) . & H R4 (cromolyn
sodium) . ZEL T K4 (nedocromil sodium) B I EREHT (omalizumab) \LAMAS MABA ( 54
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L RE B EBIE TN - B 2 BB ) 5~ BEInEBEE LR a5 (FLAP) |77 . B PDE-4 1
il o

[0333] ERASIRTMBmBKEIER (o PINBUE 267 7B IS LA F A FF I )
b ), TR, BT, BT 1L-4 SO / BUht TL-4/1L-13 JUR R B 10 A
ATBAVER IR (—FEiE i) MH 8. FRA / Bz EitdT. E—tedtil iy 4, 5
IL-4 FUAOR / BT TL-4/TL-13 X5 P 5T A I PRI 8 97 770 it A 7T LAUR AR AR I 0

[0334]  fE—LBSLitTy S, H1 IL-4 HUdkAN / BRHT IL-4/10-13 XURF R P Bk A T I0 97
AE , 9 RS 5 40 PR BN R B UK R o FE— SRS S b, A STIR B T LS i
BITEREER

[0335] i IL-4 HidsAn / sibn IL-4/10-13 XF R Yk (AT ELEHRITH) o7 eLse
FAEELERTRA, R B 46 i 02 ey A0 555 253 309A 7 A, 11405 A
i B SN L FE L Bk P B P BERR N B R A . A 25 T LUBIAT T A& R 1R,
BB S, FInE K B TS (BB TR EE R KN ) . A0k
JRE T2 T R, BFREARIR T, BIR BT £ Nt B S R 28 PR AR L BRIEIRTE A (bolus
administration) FIfkyp%iE .

[0336] T IL-4 HidkF / BHT IL-4/1L-13 XUFFR HEHUIRE CARF& B 4F B 7 S H 75 20
], A Z A . ARG R R GLRERRIE T I R IE IR T RR R IR ILEh Y A 2B
I PROBR 290, 93 1 T K] i P R0 8 126 S i P 0 vk it P s 1) 2 D B 22 Molk & 2 & i
HAWRE R . Hiid LT ER] LMEE RS B 50T 5 508 77 Frish v B i I — Fh ek Fhis t
FIBCHIE—HT . IESREARTE LT 0 BB BT A4 T HI5 P MPUR R R BRI 26
R H B SCIT 8 B H AR R B o X ey MRS — M T DA DL A SCHE IR AR 1R B4 57 2080 e A g 721
A BURAA SCHEIR YT B4 1-99% 15 A, SREAAR LS / I IR i 2 8 &3 B e ) AL
iR EH.

[0337] XTS5l TRy SR 77, $U IL-4 Hidk AN / 5t 1L-4/10-13 XU = MR A& 77
B ( HBMELS —FELE i HARR 5 ST FIE A SR ) IR TG T I R 2K 2
U SR | 7 B R AR AR L B R A A T TR 2 V697 B B S R vk B AR AR
SRR HUAAR B R R VR BRI R AW . AR BABLAE B —IREE T — RAIR T T A T
B AYUHBOAR N A ] PAEET 200 R BN 8 R EFUIR & E R E . 5T IL-13 fifk
Tl 1 JE B ) 1 R B IR TE Y 4 PCT AR5 WO 2012/083132 th o FUARFE I — i ds ST
PALF45) 4n BAT %% , CLINICAL PHARMACOKINETICS, 51:119-135(2012) #1 DENG %% , EXPERT
OPIN. DRUG METAB. TOXICOL. 8(2) :141-160(2012). . Hifa:r s ik & o7 DLE I 5 AR A1
e,

(03381  4ERfR, AT LME A A R AW B UM EHT 1L-4 HFiRsHt 1L-4/TL-13 SR
B, S R AR I 7 BIRIT .

[0339] i o

[0340]  FE—ESLj 7 P, SRS A T LUB -FIRYT TS A0 / BRi2 W e 5 AR
Hli&E . HEm AT IS BB AAERS LS A SE SRS RaERHE. A ENES
BLFEI R /NI R BT BRIV RS . A8 ULl SRR i BB R L. B8
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AP ERIMBE X TRIT TP / BUS TR R E M B MR & AEME-EY, Bl
DEBLTEBIAND (FlnsE507 DR AF w3 TS 35 N2 1 g R s
). HEMPEDS—FIEEFRIRI -1L-4 FUiER / 831 -1L-4/1L-13 XU R HETE. i5
LA ABERAAYATRTITERARR. Loh STl es ) 8F4ES
YIS — 2588, KRB aMe &5 -1L-4 FuiEFn / 8t -1L-4/1L-13 ST ik A
(b) EHEHEYHE R, HFRAaMa s el EnRERIMRITH. £—
sl T B, flE ST UL — B E SR REESY LA THIT SRR e A 4.
AT B 5 S, H)IE ST U — D EEA A% TEZINENMBENE - (FE=) &
8%, FTIR 255 AT e 52 (0 S v VR N an P E BT R K (BWRT) B ER 2R 22 b 2L 7K  MOS IR MR RO
FVEER . B LI — S BB P a R E A BN MR, SRR
BT DR B SRRV S 2R

[0341]  RLHLMR, (AT bl s v] LA B AHT IL-4 HLikET 1L-4/10L-13 XU R
Bk R 454, BURT LARRBL TL-4 HUAREHT TL-4/1L-13 XUF e Hi ik 2 S0k L4 6%

BEW.

S HE A5

[0342]  LLFRALBATEMAESYINELE . N LHER, $T FSCRMH—BRFHR, T bhst
it 22 M AL S T 3R

[0343]  SEfEW) 1- —L 77 VAR

[0344] KRMEEE FIEILHR (SPR)BlAcore & /1Ml &

[0345]  7fBiacore 30001 %8 (GE Healthcare) b, ¥ R FiA3L4E (SPR), MET
P IL-4.91 IL-13 0Py IL-4/1L-13 UG RAEPUANE G315 . FH) MR TR, 8
TR FEEL, B BTN Fe (GE Healthcare) [ 5272 CM5 #8858 7 . A 1200 FRBAL
(RU) HIKFHgRPiiE.

- [0346] ME T 5 0.3.13.6.25.12. 50.25. 0. F1 50. OnM Ay A IL-4. & ¥ 1L-4. A
IL-13. A\ IL-13R130Q(SEQ ID NO:31) FIR M IL-13 MIXUF RIS & . /A 2 8
A TE) AN 30 1 1/min VI, 78 25°CI5 &, LA 10mM HEPES, pH 7. 4, 150mM NaCl F00. 005% Tween
20 FUSATSRMR O R T AR T 45 6 M BB R 5, FE ST & P R X 4 R -F B #t
IR ES AT T 1000 B UE I . TEEEA M IR@T S 60 u 1 By M & ALE:, AR . 7
AN B BITE MR ARG, {8 /H 1: 1Langmuir 45588, R A &R,
SR AR T 540 IL-13/ 3t 1L-4 SUFR EPUE &6 B s B 1% BB, DLt 5 3)
TR EE .

[0347] RMEEEFILHR (SPR)BIAcore 56 F il

[0348] 7EBiacore 30001 &% (GE Healthcare) b, {# iR E F{E3L#E (SPR), &M T
PT IL-4/1L-13 XU FEHEST N IL-13 FIN IL-13Ra 2 & M isIER .. @) iRt
W75 %, B B T R REC, K Hu N TL-13 [E 2 7E OM5 &R 280 b 7Efizhith 4 (FC4) L
L 985 LR EAL (RU) M7K-FIE & T IL-13, HFE/5 A IM 2B -HCL H FIR R B AL A .
FC3 FEM BRI S R, @B iE AN bE 5 UL Z B3 IS . (A 2 4980 v 5 B () 0
30 u 1/min Vi3, 7€ 25°CIE &, LA 10mM HEPES, pH 7. 4, 150mM NaCl #1 0. 005% Tween 20 f]
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BATE MW, B3R T IL-13R a 2 (ARYE A FURARE 77 iR & AL R A R E A
N IL-13Ra 2) & HARE. A THIE IL-13Ra 2 5 IL-13 &5 LS HE, 5Tk EM
12.5 % 2000M 284k (2 f&#5%% ) — &% IL-13Ra 2 AW, Ik TERKE. E8)E, FisiT
SE PRI bR 524K B A IR F AR B HEAT T 600 AP ME T, FESS S R AE VRS 60 1 1 #Y
10mM H&(ES -HC1 pH 1.7, BAFME.

[0349] AT VR FEST IL-4/1L-13 XUF R EHUAAFE T IL-13Ra 2 5 IL-13 &, A
— NSNS BE——1E S 60 1 1 250nM BT TL-4/TL-13 XU4F F AT, BLPN7E 35 S EHU iR AE
ETZBEHRRETFREE. EHBRNEEBITEMRPT AN G, M 1: 1Langmuir
AR, MR RREE R, W T S TR SR AR AR AR RS DL R B 3 5244 5 4
MBR B4 & BTS2 B AR IR B, DAt E B i e &5 5

[0350] ELISA &-&&=4 5%

[0351] DN 7 W DItk R GG [L-4 5 IL-4 324k (IL-4R) 45-&, {8 T ELISA JUjE %,
7 96 FLAR . ¥4 150 1 g/mL (1000nM) FUAAIE I =15 RFIFRBEAE MR P (BEER L2 v 38
7K [PBSI,pH 7.5, &7 0.05% Tween 20 F1 0. 5% - 1fuf& F & [BSAD) 1, BA$E4t 0. 0009
,0. 003, 0. 008, 0. 02, 0. 07, 0. 21,0. 62, 1.9, 5. 6, 16. 7, 50. 0, I 150 1 g/mL ( 4519, 0. 0056
,0.017,0.05,0. 15, 0. 46, 1. 37, 4. 12, 12. 3, 37, 111, 333, 11 1000nM) . FFANF B HIAAFH Y
$935uL. MEMNFLFIMA 35 L 11.6ng/mL(780pM) AW EAL IL4 VAR . ZEIBE RS
M40 et WEE, KA FRNEYEEEA S0l 2.0ug/mL AT IL-4R &HH (R&D
Systems, Cat. No. 230-4R/CF) 7£ PBS " HIIFH B I FF & 1% BSA [ PBS 1 FIHT 96
L Nunc Maxisorp t (Roskilde, Denmark) . 40 780 & f5, EREZEMR (56 0.06%
Tween20 ] 1X PBS) H¥EHkiR 5 K. SA/5EFLESZ 50 u L $E85 SRR BUR T SV BT
(Caltag Laboratories, Invitrogen ;Carlsbad, CA), 8 40 734h. FAERIREEMIRBET 5 Ik
Ja » I REALINA 50 u L TU R EEBCOR K (TMB) 4 (KPL ;Gaithersburg, MD) o JLZM80/E, IO
50l IN HCl BB UAZKIEZ M. {8 Spectra Max 340 3£k #% (Molecular Devices ;
Sunnyvale, CA) 7E 450nM BEAR . Fot TR EES, FHXT TR, i) 4500M BEER 625 B (OD)
K], 7F Kaleidagraph (Synergy Software ;Reading, PA) 22| il 2k 3 FH 4 8IS 31T
LA B 2

[0352] A THAEREHAAME IL-13 5 IL-13Ra | ZHMES. B THEAEMRL
IL-13R130Q(SEQ ID NO:31) BRI IL-4. F0E Aol 1L-13Ra 1-Fc 2 H (R&D
Systems, Cat. No. 146~-1R-100) B A¥E M IL-4R-Fc, FEA I o FiRBEAT ELISA k36
[0353] A THEREHEME IL-13 5 IL-13Ra2ZHMES, R THAEME
1 TL-13 B RAEW R ALK TL-4, F{F A3 4 TL-13Ra 2-Fc 2§ A (R&D Systems, Cat.
No. 614-1R-100) BALHAIIEME [L-4R-Fe, FA FUn b iR#4T ELISA w38 .

[0354] BRI EBFIHLIARIE

[0355]  MOHGIR (SIMMONS %% , 2002, J IMMUNOL METHODS 263, 133 - 147), ¥ #i 4k 73 % %
FKiEFA P, W FEHENRENE, ERIDRATENF I Z AT A LG EEERE 1 1
STIL{ESFF. AT HREEAR,30°CHELBUI00 L g/m]l REFER ) PERKIEEE M WILI10
fiT £ ¥ (Reilly #1 Yansura, 2010, Antibody Engineering(Berlin, Heidelberg:Spring
er Berlin Heidelberg)) " HIIIRILFRY, 1:100 B CRAP 35572 (100 u g/ml FR¥EFH
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FER) PIF0CTEK 24 /BT XTEREHIE, 762 10L REE S, Bl ansiiR (SIMMONS
% ,2002, J IMMUNOL METHODS 263, 133 - 147) , A= KIE 4.

[0356] X T AEiE B 4% {4 T SDS-PAGE 4+ #7, W 3k 200 u 1 sE = M H E B 10011
NR- SR 22 bR (88 11 PopCulture Reagent (Novagen),10m1 100mM il Z, Bk it , 2101
lysonase &7 (EMD Biosciences)) F. EEEIRE T 10 740 /5,9300rct B-LFEM 27,0
501 1 FIERERBIIEE B, SHEEIRE 2x SDS MM (Invitrogen) 1B & . £
10 1 1 ¥ 5 E#EFI NuPAGE4-12% Bis-Tris/MES BE (Invitrogen) ERBT, 95°CHIHFER S5,
16000rcf BL» 17, i@id iBlot (Invitrogen) ¥ EEREB BB T4 2 E |, FH IRDye800CW
ZE BTN IeG F(c) ¥tk (Rockland) HEAT A BEENZE, A LiCOR Odyssey BUBACAAR
[0357]  X&T-5EAib IR MI4HREAE S, 1 AR E B R- RS bR (10 1 11M DTT, 88 1
PopCulture Reagent (Novagen),2u 1 lysonase) §1, ZREBE 10 080, Z J5HE M5 2x SDS
FEMEMBRIRE . %7 IRDye800CW & ML A (Rockland) AT 4iitillz 4b,
R TR ST Western EQEFEAT AR -

[0358]  XU4F 5 PEHUA R4t Angh 2%

[0359] {3 FH GEA f] Niro—Soavi £)3¢ 2% (Bedford, NH, U.S. A), 573 K g #F B 4= 40 ffn 3% 55
e FIBRHISIRMARE @I IR 0% W e R 5 2 29K 0. 4% M dEAT 1R L, A 4E0 1Y
KR ZRIRE 16 /DI, B OEHERD, FHRAZE 15°CH 0. 2 un LHEE IES T I
Ja, EREETFEER) (25mM Tris, 25mM NaCl 5mM EDTA pH 7.1) @AM L. FFEEMN
YEAD 0. AM BEEREF pH 7. 0 ¥LikAE T, F- 85 A 100mM Z.BR pH 2. 9 Jefii. SRJE fE 4238 I B o
EFHERA A I,

(03601 A FFAIEHUIEER A A itho5 8 0. oM FE R ERVRTE, A 1. 5M Tris B pH A% ZE pH
8.0, &3, LA 200x BE/RITHE T RAFF AR BN L- EJERAHEHRE (GSH) ,20CERE
A8 /NEY R B G, BT B B F A W2 A 5 BRI P 5 S B SR AT A B, Ak AL R U 7 A
o 4R BH S A e e LAY » 2 R B A R B 48 ) TN B R

[0361] 383 58 BEFORE iR ) BB S A S U Adast AT 20 B M SR AE

[0362]  {# FI{BEX nano—-Chip-LC R %M Agilent 6210ESI-TOF it {%, @it LC/MS 4347,
SRAEIUE R TR IR BRI A SRR . 2R 2 0 TCEP i J& IS0 B IERE T, DL
RS KY) 5ng Hiik IR, @it RP HPLC Mt T E LR L MS 4. & 3hid A e & R A
m RS R R T 2 EREEABE FHRSA, 1 MassHunter TAESR / @294
B. 03. 01 (AGILENT TECHNOLOGIES INC.2009) %1% ik iR R 2 s A

[0363] A3 K/NEERE E AT

[0364]  # H TosoHaas TSK G3000SW, A (7.8x 300mm) , 7388 K/NE4E, FIH 0. 2M BEERAR
0. 25M SAEF (pH 6. 2) H AR SHAEBAT F B P . Frid 5 B 7E IR L 0. 5mL/min i
AT . 7F 280nm M IEAHFHH W . £/ Dionex Corporation H Chromeleon 14 v6. 80SR11,
KBRS TEY HWS) (F0§) FESFEY (LMWS) HuE T A AR 5 240

[0365]  BAHE HLIK - T AT EEmEREN 1 (CE-SDS)

[0366] E N - BEERZEIIVR pH 6. 6 B R MR, A SDS A1 N- 2.3 5k BE
T T0°CAbBE 3 4p%h. R ENE, B STE 50°CH 3- (2- Wiy R ) neifk -2- HEE ) (FQ)
AL ERUHFEETIRC 10 580, @2 M E #B KA iC R B, SR 5 FH 1% SDS 43 .
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JERE JEHE M TO°CHINI 5 408 IR JRAIFESF 50mM AR HEEE (DTT) 7E 70°CALEE 10 &
Bho
[0367)  {# A Beckman PA 800CE 24 (R A S0umBER.AOE N IFMA REHNE
(fused silica capillary)), @it CE SDS 4 # 1 Ak iR B M AN B B RE 5. EEEHAS M
(electrokinetically) ( BA 5kV,40 ¥ ) JEBSFES, 378 16kV 18 & LA IR ESEAT 35 Z-8h
. BEHEREYERE 40°C. @il LIF &, W ARL K 5 BER 7E 488nm UK, 1E
600nm 5 I &% 5
[0368]  ZHffusEFE (TF-1 4048 )
[0369] 7AW B EH P LLITCHS % CO2¥% ATP-1(4 B I % 40 i, R&D
Systems, Minneapolis, MN) ¥ 3% 7 €. % RPMI 1640 (GENENTECH MEDIA PREPARATION
FACILITY, SOUTH SAN FRANCISCO, CA) A KBFFREHF, Hp iR KR RESH 10%#K
SR 1LE (FBS) ( B35 SH30071. 03, HYCLONE LABORATORIES, INC., LOGAN, UT) ;L% 1X
FER  HBEE  AEEE (BxS 10378-016,GIBCO INVITROGEN CORP., CARLSBAD, CA)
#1 2ng/mL rhGM-CSF( B % 5 215-GM, R&D SYSTEMS, MINNEAPOLIS, MN) . U % 3% 7 & R
ANE 2ng/ml rhGM-CSF AR KBS 77 25 . 45 40 Ja BRI 7 LA I R 43R B2 N\ BT 3k i 0 5 7=
F P :0.2ng/ml A IL-4( B 3 5 204-1L,R&D SYSTEMS, MINNEAPOLIS, MN), 10ng/ml A
IL-13 (GENENTECH, SO. SAN FRANCISCO, CA), 10ng/ml A IL-13R130Q (GENENTECH, SO. SAN
FRANCISCO, CA), 2ng/ml & #%% IL-4 (GENENTECH, SO. SAN FRANCISCO, CA), FA 20ng/ml &
& 1L-13 (GENENTECH, SO. SAN FRANCISCO, CA) »
[0370]  SEHEf) 2- FEAE 45 E IL-4 Ik
(03711  {HARMYATE A IL-4 (R&D SYSTEMS, MINNEAPOLIS, MN) , P4 T B 456 A B
F-4(IL-49) W—APik. FH0.5ng IL-4( EEEBMERE LK (PBS) i B EE e R
AFNYGEEYE B FHER (dicorynomycolate) (MPL™+TDM) F:AZ % (CORIXA, HAMILTON, MT)
B, B3t 250 1), BA 3 & 4 KA, FEST 5 R BALB/c /DRI G IE. 78 7 OIN58 5 B
TERE i, I B I S B IR B U e v (ELISA) # e 5, LASS 8 BAT TL-4 PEVE S SO R i /b
o BTN (0.5ugfE250 1 /), JEEE QuegfE 100nlF), MEkA (Lug
5001 H) BB, FATE PBS A HIET, BInsaseZ/ M RPR. ®E—KINEE=X, &t
LRI E ELTSA PRI IS E R34, FE HAER fEh4 (Cyto Pulse Sciences, Inc.,Glen
Burnie, MD) , ¥ B4 Bl () 52 40 i B VF VR 5/ BB BRI 41 i R P3X63Ag. U. 1 ( SR EHL UG 57
M ARGE 0 , Manassas, VA) FlE. {6 IRFEIEN - SR BEK - FE WHAT) &8, EkE
ClonaCell® 4«32 @k FRAF) & (StemCell Technologies, Inc., Vancouver, BC, Canada)
BB FREE D o, MORRBRE R MM S BB MR A, R H RS N R4, &
IR A i 5 E ClonaCel
Fit—PRAEAFHEE. T IHEFAER 1921 NMRASRAM AR, BT E ik (BAKER, K. N. ,
% , TRENDS BIOTECHNOL. 20, 149 - 156 (2002) ) , SE i 1 BEEL 56 5 W Ff U 72 % (ELISA) «
[0372] AT T 19C1L, U< 10pM ISR E HE A AN IL-4 (GBI RIS = k3t
#ik (SPR) Zr#h#isE ) N7 HhE 19C11 B EFHBTA 1L-4 5 IL-4Ra &&, B EMRILK
1L-4(0. 17nM) 5 50 1 1 IR B 3wk 19C11 B R FIF R 196 & W (1000, 200, 40, 8, 1. 6,
A00.32nM, ZWKE) S RIATLRS. E30 0 EERER, BIRAMEBRRSHEE
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EAHI AT TN IL-4Ra (R&D Systems, Minneapolis, MN) B Nunc Maxisorp #x#. AT &
SEAL, ACTERER I P /K (PBS) A 2u g/ml IL-4Ra B4R 7T, AEE R E AN
IL-4Ra . FH 200 1 L #3%E7E PBS H1#5 0. 5% 4 MiBEHEE A (SIGMA, ST. LOUTS, MO) ¥ ¥ ]
BT, ZaMATE /1L-4. A /IL-4 BEY)E, RIBE BT 60 8. RESE. A
EH 0.05% F L EYAEEES 20 (Sigma) (1 PBS TeikiR F 3 K. WM HME AWM WS
SEFMZE (Jackson ImmunoResearch, West Grove, PA) LA 1:5000 FBEMRZEM WD, M5
FLAFIMA 100 L. 30 5 ERBE /G, N EFTREHRRKF. A 1000 L TMB &4, BE K
F5E 15 %0, BTN INBRAIERMN. {#/ Spectra Max 340 4R E% (Molecular
Devices ;Sunnyvale, CA) 7E 0D450 it ELISA #x. {¥ A Kaleidagraph 2 & %X {4 (Synergy
Software, Reading, PA) £k .

[0373] R T #asE 19C11 BREH M IL-4 520 TF-1 404 75H, 1 AR BRI 24k 19C11
RILEFNEHE S 1L-4 J TF-1 {0 —RIEE . 48 /I IEEJE, S MEREZ - JH, IF
7E 4 /NS SR E SH- BE B

[0374]  19C11 FRUF T A=Ak IL-4 5 IL-4Ra HIEES (K 14), R IL-4 LIRSS
5254 TL-4Ra MIXIHES . 19C11 W] 7 IL-4- &30 TF-1 4878 (& 1B) . WT
PEMT IL-4 #5-3H) TF-1 40f5%58, IC50 L84 0. 014 1 g/ml, T 1C90 &8N 0. 07 ng/
ml (HIEARER) . MEBTKSREXBERAFEFARZTMA Ve -1/VHIIT 2458
B, ANJEAL 19C1 1. EANFALITFERREE T 19C11 45 & 3R& 1 R gnyE S (FUE R
TR ) e

[0375]  sEjfy) 3-19C11 I ATRAL

[0376] ¥ K H mul9Cll B & 2 X (HVRs) #% ¥ A A VL kappa I(huKI),VL kappa
11T (huKITI), VH 140 I (huVHL) F0 VH WE4H 11T (huVHIIT) 345 SEARF2E, L7~ 4 CDR 1524
(19C11-x 1 3E4EY), 19C11- x 3B, 19C11-VH1 8584, 19C11-VH3 i34 ) (LB 10 =
13) £ VL 5 Hif b, 58 7~ X 38, <47 B 24-34 (HVRLL, SEQ ID NO:15), 50-56 (HVRL2, SEQ
ID NO: 16) #189-97 (HVRLS3, SEQ 1D NO:17) . 7E VH &5 a3, 1 4% 1 1 & 26-35b (HVRH1, SEQ
ID NO:12),49-65 (HVRH2, SEQ ID NO:13) #1 95-102 (HVRH3, SEQ ID NO:14).

[0377]  {EFEEST &= X 4 FFBEAZH BR, it Kunkel 45, /50 Tg6C RIAMERE, 724
VXL 19C11- Y. BT DNA U7, 58 T IEMASERE. D8 T ig7EHnGg 19C11 B
BB JIFIThRE, 78 VH 53 B IR E 7 — 2R vernier MZEATE (LK 12 1 13) o &F
S, 19C11-VH S5 Y HIALE 67, 69 A0 71 A1 19C11-VH3 HIEMMIALE 69, 71 F1 78 W L 4F
k., A4 19C11-VHL. L, 19C11-VH1. FFL, 19C11-VH3. LA, #0 19C11-VH3. FLA. I4h, ¥ 548
D62S F1 F63V 5| A 19C11-VH3. LA f#] CDR-H2, =4 19C11-VH3. LA. SV ( JLI& 13).

[0378] AT Tk B &, BRI 6 FLAR A 293 4HMLH 7= oG B4k, f#F FuGene R4
4ifiS VL A0 VH F34E (& 20 g) #E 293 i . 4% 6 11 FuGene 574 PBS #7100 1 1
DMEM 35 77 VRS, ZIRIEE 5 48h. MRS IMAGRE Qug), ZRIFE 20 454,
AT 6 FLARA T2 37 CH 5% CO2 piEREH. T—H, BHEFRIRSWHE
FRIE, BN oml 4N fRE% SRR, BI-E 75 FBS A DMEM, BIF B 4188 5 K, 2 JGLA 1000rpm 5
SrESCRIBFEEL, [ 0. 22 um IREE B S5 G UESS BRI V8. HEMAETFRTE 4°C.

[0379]  #1FH BIAcore™-A100, @it R H Fb LRI E RS /1. WA Fey Filk (K&~
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7000RU) 7£ 10mM Z.BR%4H pH 4. 8 th[& 5 7E CM5 5 F . 293 4l ik A AURAL 19C111gG
RSP Fey Hubdiiik. SR/5LA 30 u L/min FIEVEST EAH 1L-4. BRESE, (FH
3M MgCL2, AT F . B M AYR4L 19C11 B4k 1gG Hishith ke X R Ashith, R IEL &
M. {FHEIHIE kon Fl koff K 1:1Languir 4, FHATEh 1194 .

[0380] #4& T + A AR M N 19C11 24k, B4 A/ B8 (19C11-x 1 %
B, 19C11-« 38 oS58 AFEL B (19C11-VHL & B4, 19C11-VHL.
L, 19C11-VH1. FFL, 19C11-VH3 4% , 19C11-VH3. LA, # 19C11-VH3. FLA) 404 . @it SPR
I T+ = NIRAL 19C11 ZR4K 0 IL-4 58647, BLEIRE 19C1L (K BRI 5 A 16
BEEXHAE) W IL-4 &0 (B 14) . REBCTEERFT/MT 100M B IL-4 B/, BT
19C11-VH1 B8 / « | W HeW) , 19C11-VH3 W5¥eH / « | B8, 19C11-VH3. FLA/ x | & #
Y, F19C11-VH3 I3 / « 3 153 . 19C11-VHL. FFL/ x 3 S EEYAN 19C11-VH3. FLA/ x 3
Y EA 1o 1 [L-4 366 ).

[0381]  19C11-VH3.LA.SV/x | MWk R T —b 5. SEQ ID NOS:9 1 10 4y
AT NEAFUE 19C11-VH3. LA SV/ & 1 g8 (fELA T Ll #RfE$L -1L-4) HIE
HEMPRETA X F . SEQ ID NOS:12 = 14 th 7R T Hidk 19C11-VH3. LA. SV/ 1@%%9’]
EHEEAX (HVRs), SEQ ID NOS:15 & 17 1 &~ %% HVRs.

[0382]  SZj4) 4- F=4E IL-4/1L-131gG1 XU B ik bisk

[0383]  FATLART LI [ £ XA E LR EWAAEZEER N 1g61 XU HH
AR (YUZ5,2011,SCI TRANSL MED 3, 84RA44) . Z 5 vERI A3 A (RIDGWAY
%, 1996, PROTEIN ENG. 9, 617 - 621 ;ATWELL %% , 1997, J MOL BIOL 270, 26 - 35) {2t 4y
REBEMN R R AT LMERP ARS8 W DR, BA7E S T KA
P20 43 BA hemimer T SEEFR 7 &8 - A TR FH % 477k, B 5t -1L-4 fp -10-13
R AU I T B 30 b, RV BL IL-4 BRI A A 1861 I -1L-13 B RIE AN 161
¥, PPAERT -10-4/10-13 XU R Hi4k. SEQ ID NO:34 P& R 1gGL M8 E X HIF %1, SEQ
ID NO:35 #EIR 1g61 FIHE E X KA.

[0384] X F XU 45 7 1 $1 4K B 40 TL-13Fab, AT L Z BT & & 7™ 4 3 R E T 1
lebrikizumab %Rt 0., B, PCT A4S WO 2005/062967A2. LAET 10pM A8 IR )
Biacore- ¥# Kd, Lebrikizumab %5-& ¥ N IL-13. lebrikizumab 5 IL-13 4 -& A4
HZHME 75 IL-13R o« 1 M4E &, ERSEEWT e T (5 S SRR B4k IL-4Ra /
IL-13Ra 1 B &YW BE /5 7% A% (ULTSCH, M. % , 2013, J. MOL. BIOL. , DX. DOI. ORG/10. 1016/
J. JMB. 2013. 01. 024 ;CORREN 2% , 2011, N. ENGL. J. MED. 365, 1088 - 1098) «

[0385] A 1 HLAERIE, {8 F K B AF B 1 A% 64B4. 30°CTE LB(100ng/ml RFEFHEER )
AR I R BE R, 1:100 Wi B B 5ml CRAP 35773 (100 u g/ml ¥8 5 EF & & ) (SIMMONS
% , 2002, J. IMMUNOL. METHODS, 263:133-147) #3F 30°CH; 5% 24 /Nt . FIEfE, WlIEMER S
BEAT SDS-PAGE, Z 59 Fe S Ge & LA A s T Al PN R FE Y SBRZE W
FHUEY . R T HERORE] 10L K BEE, & FF i rie T4 =% (500ml) 53 IE% 140, F
FEFh 10L K E2HEE (SIMMONS %% , 2002, J. IMMUNOL. METHODS, 263 :133-147) «

[0386] P11 IL-131gGLl #F hemimer 7£ K M AT B HI S W) R A L Wl MK, LARTE&0E
52, Fab RO FEALEE D / B0 E e B K M R T 7R £ o] L5 BBE I Fab 2 5E AT &
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(FORSBERG %% , 1997, J. BIOL. CHEM. , 272:12430-12436 :DEMAREST %% , 2006, PROTEIN ENG.
DES. SEL. , 19:325-336 ;KUGLER %% , 2009, PROTEIN ENG. DES. SEL., 22:135-147) .
[0387] 75 KA H M0 P RIEZ 1, @it JEKE IR SDS-PAGE FBE 5 MIHT Fe G i BN 43 #
TR E A Ry . 15 Odyssey® (LiCOR Biosciences) & & hemimer 5, 74H
1T lebrikizumab 18547 T 5tk
[0388]  RIULEEEAZEEF K LB ASE hemimer F=EF / Sl & . EH T HAp—
AR, B, B2 EE P A MAL. BEAh, EEREF 5N QIE & . £ 8.4 hemimer A& XN
W, RINE B K hemimer A F M T EF AR hemimer HIEEF~EFIT B, lebrikizumab Q1E
BHEAAXBFSRT SEQ ID NO:19 41, lebrikizumab MAL 3285035 X 77~ T SEQ
ID NO:20 H, i X teAs A X A i 51 1L-4/1L-131gGl XU Rt Hiddk .
[0389] i FJGATHAR I 77 vk, BN, T2 E LH A4S 2011/0287009 FnEbr & F 5 5
PCT/US2012/059810 = #1R 1175 ¥ , il SE AR R4 5, W B BT Pk 4l 45 T Se B B XU
ST,
[0390]  ZEjfs) 5- P24 IL-4/1L-131gG4 X4 S itk ik
[0391]  7EZSLT A 1gGl BIFFEIHL 1L-4/1L-13 XU B AR K7 4 )5, BAVE Z XS =
WS RN 164 FIFA, BATFHEFZ4E N 1664 LB INMB -TL-4/1L-13 S F P
AR PAJLER lebrikizumab HIEIFHEY, iZH1 IL-13 Pidk lebrikizumab ELEPEZ HE KA
PR VRIT PR BIER AL (Corren %5 ., 2011, N. Engl. J. Med. 365, 1088 - 1098) .
[0392] AH SXF T TgGl, IgG4 M E - 8 A —MEH A E LM B E K. %
AEZ_BEEEAXN T XBFE&EB RAH W B (BERKMEN, 2005, J. BIOL.
CHEM. 280, 11387-11394). . 1tk 7}, S228 B% 2 /] LA A# IgG4 () &5 X K Fa 5, H 164 1
CH3 — B4k -l & F %k 52 52 M R409 5% 3 (Dall’ Acqua et al., 1998, Biochemistry
37,9266-9273) (EU w5 15 ) ARt 7 JLAH 216 LARE I 1eG4Fc X751 B iR iR
8830 A0 CHIRA09 X~ Pk 78 K W AT B8 1 11 B e M 3R IA RO B Ja B XU 7 M 4 F 4L 3R 52
W, ZEFMIGET, BRAVYAREEX I N T 1808 M S228P AR LA/ 4145 J5 Fab 28 #t
(STUBENRAUCH 4% , 2010, DRUG METAB. DISPOS. 38, 84-91) « FAITE ¥ BB MM / FIRAS
(¥ :T366W ;F9 : T366S, L368A, YA07V) [ IgG4Fc X &5 #:E] 1gG1Fab |, LAYEA 1eG4Fc [X Nt
EHUAE DR RIA I . X T PP, B -IL-4 g -IL-13, X4 T 5 161
FIFe R AR B A~ BREEEM BT (18] 2C #12D), B Fe (X o Rl Fh 7Y [ 22 5 A 520 477
HEXGHE PRI RIE, EERIGERABMEEXELN 164 T2, REX
FE T DhRetERIE B USRI, EESE T, KA E R B Re S AE SRR E X AAFE
LS O N L5 R i o B 15 8
[0393]1 MW F 47 B 409 7] B 5 FCH3 %2 & ™ =& EF ZE 19 (Dall’ Acqua et
al., 1998, Biochemistry 37,9266 - 9273), 3£ H T 7E 1% M Bt R409 3T T U2 2 i F2 1Y
U AERE, BT ARAI R T B A RA09K SRAZ g i 4a, LA H77= 4 TGl [ A2 v i CH3
S TR, X IR T 164 MM IGEMERERBZM TR (& 2CF12D),
[0394]  sEjfafsl] 6~ LHAEFNAfLL TL-4/TL-13 XU 7 MBI
[0395] A J LB AR F A AEHE AR AR, RAT4E K T UL 161, Tg64
1gGAR409K JERRIX L HAME R Y. B EA A EAdic¥E:Hiis )5, 185 hemimer X, 8
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R R / EX R EAGR R P R A T e B XU J e B . 38 B & - F0 pe
BFXHENPR, BHEER il LR PRE, KBY5 LL 45¢/1 BLHITE 0. 2B E
R BRIAER L pHb. 5, 0. 02% - T ILBLEEAR 20 *F. N TESLAEE MHENETEY R AR
E W SRR G, BATESE KN B AT T HiRRAE. i = MR LA R T 52 %
150kDa Fi i B O B BF TRD B A ([ 3A) « Bkt WH RN B B EEMREN (3T 1g61/1g64/
1gG4R409K, 0. 6/0. 4/0. 4% ) FH{URMBYREK{KHFEY (XT 1861/1gG4/1gG4R409K,
0.2/0/4.4% ), Ui BB BRI FH AL 1 e i O T 4 36 A R R E M il Bidsk

[0396]  XU4F R MEHAE IR — NP REHRBEE ZmgE . BT K/ R A Refdbr st
[A] BB B EAL RS, AT HAE BEAT 7T RAE Bk - T ZREMBRH 2 (CE-SDS) , KIL
Fr A =R sl LA SR T R T B8k - ik . X4 1gG1, TgG4 F0 TgG4R409K, 43Tl Wi %%
£0189.3% ,91. 4% A1 86. 7% KM B A2 EMBIMR (B 3B) . BERINEE T HMH, E
HriEa CE-SDS #EAT 404, Ui E R BRI MRLLER (B 30 . B =M EEH
AR A TREA 3258 (31T 1eG1/1gG4/1gG4R409K, 31. 3/31.4/30.9% ) Fn&EsE (% 1gG1/
1gG4/1gG4R409K, 65. 8/64. 9/65. 4% ) 43 4fi , #t— PR LR BUEM R HIAFLE

[0397] AT HAMREMR SRR LR ZRY, BATEI TG 5T T S & XU 72
Fo TRAOMERVTRLSEER 2.4 E 3 b, WTFIE MR, 2860 5H
E5HRRERFELR, RECNDMNT R B EFFE. A HPLC IlE kit —5
UESE, XL = XU R Y, 126 R — RARUR A R (BB RER) .

[0398] 3% 2 ARIE BT 1L-4/TL-13 4% 5 P 042 1R 3R 15 49 A

[0399]

1452984

[0400] n.o. RWEER|

[0401] 3% 3 BJRAYHT IL-4/IL~13 U5 MRG0 2 33 404
[0402]

65



ON 105307676 A w OB P 59/69

I3 HC YgGdpagor
[0403] LC %%%, HC B4

[0404]  HITSRAETE R409 FT RA09K 1gG4 XA F PEAF I FI PR L 2% A6 I BT AT B2 2=
5, T E e R FHEF AR (R409) TgG4 X4 S M FUiAE .

[0405]  SCjfs] 7-1L-4/1L-131gG1 XK 5 PR M A 4L AT

[0406]  #AE, FATRAE | 161 A 1gG4 XUFF = HEPUAA ISP 2 J/EAIXT IL-4 A0 IL-13 1
SEREIUNREAIEY IL-4 1 1L-13 456 H 2R RIa8 I~ M AWM. 161 AN 1gG4 XURF
FEMEFUARY TL-4 F0 TL-13 HISEA WL hEf) | frid@id Biacore Ml &, RELE/ 1AM 41
(K 4) FF SR ZAUUNT, U H LA BRI EE 1A 2R 7 TR S E R AL 2 0 o
[0407]  #i IL-4/IL-13 XU R LGB AR K& 1456 A IL-13. A IL-13R130Q(SEQ 1D
NO:31), A& E8RE IL-13. EFXiX 4Rl 743 A8 T 0. 056, 0. 142, F1 0. 048 (nM) FHIfR
B RARMB T AIEFH . BT SPR LW EIR, $T [L-4/1L-13 457 M b s &
ENEEN IL-4 IR IL-4, XX EF 25008 7 0.046 F10. 076nM (IR
W RARMTINNFEEL

[0408] 3R 4 H1 IL-4/1L-13 XU RIEHUE RIS E 30 1%

gie, AT EE LKk
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% 1 BTR B ELISA &S e, i -1L-4/1L-13 XU SIS T A BB A
IL-4 (5. 8ng/mL) 5 A IL 4R B E LS (WE 15). LL0.035 F 25 u g/mL (0. 23 & 167nM)
XU F bk, R B AR AL TL-4 456 ILAR FID .

(04111 AHJHh, BT -IL-4/1L-13 SR G ME A E AR A IL-13(0. 625 1 g/mL)
5N IL-13Ra 1 MEELES (ILE 16) . IRRMRE AU FET A, I H MR R
ZHAN IL-13 5 IL-13Ra 1 Z5& KR,

(04121 #7 —IL-4/IL-13 BUKF 7 P4 148 A S5 st #0 ) AE 0 R AG N TL-13(0. 056 1 g/
mL) 5N IL-13Ra 2 FEESES (WE17) . MEREMRLKA IL-13 5 IL-13Ra 2 45
AR D

[0413]  QISEHER) | BTk, {8 A SPR M EE IL-13Ra 2 5 IL-13 W& &. KB — RINIKER
IL-13Ra 2 FEST A AR TL-13 b, AR IR & T ix i R ], MR F 0. 365nM 45 &
W (Kd) (kon = 24. 27x10*+£0. 49Ms™, kotf = 0. 891x107*40. 026s™) » Z BT DARTESFFHY
SPR SEES HIESE [ #1 IL-4/IL-13 XU Rt fitk LA misR & 77 (Kd = 56pM) 456 A IL-13 (LR
4) o AT KAEX IL-13Ra 245& IL-13 BHMNEIFEF , ¥ 250nM H1 ~IL-4/1L-13 SUFF R LB ids
TS BIE EAR IL-13 &, Z FEES IL-13R a 2. XU S RIS & ¥ E FEIE IL-13Ra 2

SEENE IL-1344 (WK 18), IL-13Ra 2 54 FHHE (IL-13 B8 WESHKd

£ 1. 09nM (kon = 10. 06x10*£0. 56Ms™, koff = 1. 10x107*+0. 12s™) . [F &4k IL-13 FH UK}
SMEHAR TR LS B BR T 1L-13R ¢ 2 5 TL-13 BI554, 3 XU B MEBURST TL13
5 TL-13Ra 2 & WMEHE AR EE,

lo414] DRI, RUFSRAHT -1L-4 R0 1L-13 ik, S R Pk e miel 7 IL-4 5
IL-4Ra 454, H BRI 1L-13 5 IL-13Ra 1 B} IL-13Ra 2 & & . XL R
Y, TL-13 Al IL-4 B B&-& RALA BN K-S S1EN B iSRS 2R E .

[0415]  SEjifF) 8- ZEZM AN e vk e IL-4 A0 IL-13 V&M

[0416]  FEAAANH MO 52 3 PPN T Hi —1L-4/1L-131gGL AT IL-4/1L-131g64 X4 5 1tk
TOARPIE HIIE M, R R EE T A IL-4 A0 IL-13 55 TF-1 4085, 1 F Frkifih 7
B R XU S PEBUAARBEUR A IL-4 F0 A TL-13 B340 & #hi% S TF-1 40 M8 a0 A

[(0417] 7 96 FLAH R K5 724K ( B % 5 353072, FALCON BD, FRANKLIN LAKES,NJ) #f, 7€
50 1 1 & g R 1 Rl e i R R K AR 3. 3 E RFIFRE. STCIRERT 30 o4k, 7F
7 1 2 F bR % TR-1 PR, FELL 2.5x  10°40 K /ml MUKAAFRE B, mEFLIA
50 u 1 Mg, BRI SRR 100w 1. R FEEBBEFE P 37CH 5% CO2 HIRE 4 K, 2 5%
AN 1 uCi “HINE . BEIRE 4 /G, 48 AR IR R4S, @i s o< i 0l
NG TE T . N— X mIRAR R4 R P SMERIE . {# KaleidaGraph (SYNERGY
SOFTWARE, READING, PA) i [&].

[0418]  $i-1L-4/IL-131gG1 FlHi -1L-4/IL-131gG4 XU Bk HiAR I ¥ AR B AR it 5
) 7N IL-4 A0 IL-13 5509 TF-1 40 M35, BAFhAS R XUR: 7= P oA 2 A o1 s D 1C50
HTHEAEREER (B 5K,

[0419) 3R 5 BT IL-4/TL-13 XUEFFHEHUIRE TF-1 B8 %30 2 336 /9 1C50

[0420]
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B4 o AT
TgG4 SHFR 005 003 0.05

[0421] 34T T ML 2 A, DAH B &0 X0 B MR 1L-4 F1 IL-13 5 5 A9 TF-1 40 iR 48 4,
PT-IL-4/1L-131gG1 FAHL ~TL-4/TL-131gG4 XUHF R T 2 B AR E A M 77 AR )
£ (& 6).

(0422] it 9- EREBREH RAGRINSIERT

[0423] FAIIFM T E M EEBE R RERKA (IV) BRE T (SC) jit H /5 18G4 F1 1gG1
Pt -IL-4/1L-13 SR A RE RN 4R 1% . ERERFRZARE 1% PK #5E
FAR LR IR FE A S (IACUC) i, 7E Charles River SEE&E (CRL) IGARATARS
%4 (Reno, NV) , #4T T 41 -1L-4/1L-131gG4 (9 PK B 5%. K B CRL EFER B I 15 R A2
W (2.2 -2.6ke) BEMLA S H (n=3/4) . 41 KahEZBEEAL (vehicle) I
fikpy (IV) PR (SC) 4525, 4 2,3, 1 4 Msh¥sr 5l 10, 30, 1 100mg/kg Bt ~1L-4/
IL-131gG4 K BAFR) IV PR K IE (bolus) 425, 41 5 B3 10mg/ke HTt -1L-4/1L-131gG4
[ SC 4524 .

[0424]  7£ Shin Nippon 4 ¥ 4k % 52 36 = (SNBL) USA (Everett, WA) , #E 4T T #1 -1L-4/
IL-131gG1 HJ PK i 5T, KB SNBL EEfF RIS 3L 12 R EAE (2.4 - 3. lke) AN AL 4
Hin=3/4H). H1KNMEZHRISEA (vehicle) MIEMKHN (IV) A2, 42,3,
4 W o3 5135 10, 30, 1 60mg/kg i ~1L-4/IL-131gG1 BT IV PROEIRITLZS.
[0425]) X TBABF, EA R A SWENEFSERSHE 45 F, @l g 2R
0.078 u g/mL {J ELISA ¥4 7 41 1L-4/11L-131gG4 BEHT —1L-4/1L-131gG1 HIWKE, FEE T
3\ ELISA ¥ T Puiasr tEbufl (ATA) » XFT PK BdBi e, Wi s 1 B¥M A PKE 0 H,
PAFERFIERE FHIF 4. TE%SERR (in life) 45724 HJE WA I 18] & 3971 B9 FE HI 1,

i 2 o4, FH WinNonlin® 1 5. 2. 1 fiA (Pharsight ;Mountain View, CA) , 44
T AN LT TR AR

[0426]  #1 IL-4/IL-131gG4 Fo4i IL-4/IL-131gG1 B4 PEBLA4 () 35 Wk B - iFIR) 48 2
7~ T XAHALE (biphasic disposition) FNEEJIRFIEEE L MELRB % (B 7A A0
TB) o XFFBFIHUAR, HF R T H A RS IiE AR AL, UEBRRR I A . Wgt St N TgG4
A TgG1 Huids7E & BN of WU (0 — #F, R PLis sy R G AXTE R (CL) K& RY=
H#A (terminal half-life) (P CL =5.79 £ 6. 70mL/ K /kg St F 1 -1L-4/1L-131gG4,
3.59 & 4.09mL/ K /kg S+ F#Hi -1L-4/1L-131gG1) . FF4&F*+F 10mg/kg FIE B H K dh &
THEM (AUC), #T TL-4/IL-131g64 HAE K SC AR R 2 95. 1% . 1E 50 % KT —-11.-4/
IL-131gG4 & 25 1304 h A T BN AEAEHLIE I7 MEPUAAR (ATA) , BL¥ETE 100mg/kg IV FIZHFH
A 3 REh¥y, ATA MAFEEFRRKREEE 14 RIGH -1L-4/1L-131gG4 BTERRIGINAER. R
IL-4/1L~131gG1 AbEE #zh P PG T BN ATA KA, HERK AW PK. 82,51 -1L-4/
IL-13IgG4 Fnpi —1L-4/1L-131gG1 XU FHEHUE I 23N 1 F =M, H 5HE AFEL
IgG1 M IgG4 By EPUAERER D IARI I —ME L.

[0427]  SEjEfF) 10~ 76 B BEAR M A A Y op R 43T
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[0428]  FRANE BRI BN T 1g64 MIXTT 1gGL 31 -1L-4/1L-13 XUF 1 Hiddk
B B EER . TEZBERARE P, Xt Ascaris suum(A. suum) RARBULH BRI
17 A. suum FRECHIRI R F RN B, DLG] &R AT AR R0 R 55 T A0 7 iR f 2 iy 26 2 F) 20 7 4 4% A
SV

[0429]  7EBEMR o A% 43 ER AT 3K 18 TACUC bk, 7E CRL IGFRATAR 5555 (Reno, NV),
HEAT T ELBHT —1L-4/TL-131gG4 A4 -1L-4/1L-131gG1 HIiZMHFT . W50 PR AS F 34548
. H—E45,KE CRL EFFEEE (3-10ke) BZHRE Ascaris suum(A suum) SZEF
W UAHE A suum HEG R 51 R 6E B RS E M, 768 T0 1 8 Y
AR EBER, XM P ARG THUE. 4 RS, PR 545, Bt 7 Rt R R
SRA2HE (FEIgG4Hn=3:7F g0l A n=4). K5, XLAEERT IV REKEAY
RS 1 AR BAEE 8 W Hi:% 10mg/kg Pi -1L-4/1L-131gG4 Bi$1 -1L-4/1L-131gGl. FE
G, EEIMAR, BESEFIRA A suum, HEHEHY. EARFRNESERALEE 23 K, K
ECRE MRS (BAL) FNMLiE RS, Bid e 2R 0. 078 u g/mL [ ELISA 434 —~1L-4/
IL-131gG4 BRAT ~1L-4/IL-131gG1 WAL . X-THIE B, W 758 1 B APKEE 0 H, B
TeRFIBAFGE. %0 (in life) A HEM AR ST EARAHR 1. €
BAL FIfL i P & R XA AR A LG B B A& (BLF) 3R LUK A E S S B3
AT IE. @it ELISA 7E1E F & T Ascaris K5 H 1 IgE. & RENNARD 4% , 1986, J.
APPL. PHYSIOL. , 60(2) :532-538 Frik, {5 F BAL I R R IKEHER 1 TR T
[0430]  7EZE 1 F0 8 WL kAT 10mg/kg IV M FIFNEE O W 5T H A A. suum 3REU3EAT Rl 4
Ha, AL TH 1L-4/1L-131gG4 A —1L-4/31gGL HiAk i MmN b E i (ELF)
W . fn45)an RENNARD £ | 1986, J. APPL. PHYSIOL. , 60 (2) :532-538. BTk, 4 %} BAL Wi {#&
W SR AR Fr [ G AR B, &2 IE BAL W 16 W B 3039% , AT 3RS ELF o 1gG IR, $T -1L-4/
IL-13IgG4 AN —IL-4/IL-131gG1 XUEFF BRI 1035 5 il 2 B A BN A B B R A 2
¥ (B 8) o TEASR JEILTRT, BAF UL BLF ¥k B K20 1eG MBI EH 1% -4%, 181
NS 93 R FARIL R ELF . 28 9 WF5T H A. suum FITR A 355 25k S BB Fh 4 (38 hn i
3 Ee . JRT, 244 LeG W EARXT T ELF S 1) B & QIR PR FHRK X B (E 5 3E 16 WRE
LR, X B R R B, ZE R IR M0 S N A ELF  ToG Wk A R B It 1 5 10 R4 S K 4 F
ME BRI,

[0431]  SEREH) 11- 9% -1L-4, BT -IL-13, FAPT -IL-4/1L-13 HiRTE /N R AT R S 38 4 5
FIE iy K 2R o ) T R

[0432] 7E AW 5 b fF B 7 8 H BALB/c /b f& (Charles River Laboratories). #F
BOH, A /NRHA 10001 LH PBS F7E 2mg AL H A 50 n g =R EFE - FAEA
(trinitrophenyl-ovalbumin, TNP-OVA) EIER (IP) %fE. HZ/5EE 35 RIFME, i /MR
4 H H PBS & 1% TNP-OVA i@ it FBAL 83 34T 30 74P A B/ s, 4 7 H. & 9A B
7R, 58 37 RIFWE, B H BT EDUE (mAbs) ALEE/NR, HPAESIRSERNRE (TK) #i 4
/INESS TP it FH i 4

[0433] 28 42 K, BRI T X9 B /s R34 BE 5 Bl AR & 3Rk 78 200 u 1 I ( ANEWTR
HHIA)IE BB TNP-OVA- 45 57 M TgE, 1gG1, FIFIRMEIRE ) o 78R FERRER FEIT /N RAEN
R ASRAR M35 B F BT TNP-OVA 45 57 M A BR R AL A0 I3 TARC (0 i 4k 8 fatk B
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“F,thymus and activation regulated chemokine) ] ELISA & . YR&E XS EMIEEL
WM T ZR 8. FY4 PBS MW, 2 J58id FACS 4. WMtvlai R, KR &8
PSREALISHE, DSKB BRI, AR5 8T 0. 7 um B R IESSTIE. Mkt & ERAE 5ml .
¥ [ 52 AR AR 40 M B O N [ 52 YR B 19 FITC KRS KT TR, iR N A o4, 4%
SR 5000 NERF 4 URB 4B THE . 33Tl e EARES47, AR E B4 imey
B3R S G kLR 10 i mAb (CD44-FTC, CD4-APC, CCR3-Pe #01 CD4-APC, B, CD11c¢-FITC, CD11b-PE
1 Gr-1-APC :BD Biosciences,San Jose,CA), e &R A3 EH A4 fu. 7 BD
FACSCalibur (BD, San Jose, CA) FIBATHE S, FE7E Flowjo 3 (Ashland, OR) E4-#7.
[0434]  [&] 9B-9E P BRI SR, P -1L-4/1L-13 USRI FUE R A5 1L-4 Hiik
AR EG DABE KF2 ) 7 g BR M RL4IAE (p = 0. 0381), F HAERKLPT IL-13 HALAE K
FREH s RN, REZZERRARBSGIT#EEEME (p=0.1803) (K 9B) . #
M, T -1L-4/1L-13 U R P A S50 1L-4 Hidk (o = 0.0031) B&HL 1L-13 Ptk
(p = 0.0135) FHELLATE K2R M T SO B Mg P g B (B 90) . S5
B Ab TR AR LY, Je T L4 Fidh Bt IL-4/10-13 XS R MEHA B A2 Sk /> TNP-OVA- 45 514
IgE, RE ZHERFAIAR G2 EEME (B D) . &5, Hl -1L-4/I0-13 XU F A i i
RSP IL-4 FiAksHT IL-13 Fidk (43518 p<0. 0001 K1 p = 0. 0323) A5 bk AT K T2
7 1MiE TARC 7K~F (& 9E) »

[0435] 7w

[0436] TR, IRATTRLA T BARTIF &R B ARk I 0URE S DU IR & 7 AR B M X TL-4 0
IL-13 BN TgGL #0N 1G4 XUFEF MRk . &1 1L-4 70 IL-13 W EE fIFIMER ) 492 BA
S TL~13 PUAARTE o 28 5 P N VA T P BTG £, B ) TL-4 A0 TL-13 PR3 I XURs 5= pE ik
AR T TL-13 B TRERG R ST I Bk RIT . ST 11 Hhah o B0 =CRF 7 ik .
BAIRIF -IL-4/1L-13 U B M HiAE B30 IL-13 $idk lebrikizumab B ZE{H, 1ebrikizumab
AP EEEEANZHEERPE LA SR TR BT lebrikizumab /& A 1gG4
Todk, BAMER 7k AU R ETUE T E A 164 MERAIMPL IL-4/1L-13 XS F 14
P EIFh R 5 1ebrikizumab HYPUCHED,

[0437] A IgGl A TgG4 IR — ook X il 2 CH3 —BAA SR, Hzm — R4k fe s,
# 7 078 409 W5 . FATHIEE FAUESE, Mk FA R4 5 TgG4CH3 A5t i Arg409, 7R ¥ 51
PR RIE AU F TR A2 75 T, R M M. FRAIAE I 2 9 Fob A i) [R] Fob BU 7 2 25 AR B
FERATBYRRIRE EREMEEER.

(0438] RETEMHILBNMDAM R EVR L T AR R R M ATUERRIL, B —ER D%
WX E PRIESFENTUERME, Ft, KRB 1g64 FFRE KB E S+
2RI HEA 75 R IRE . 78 Ik, BATEF XX bt 1L-4/10-13 SUFF HEHUARIESE, A
IgG4hemimer 7] LARETIHITE KT B4 K E bRk, AN 161 XU R EHUE— 1A
Sy M 48 28 R XU S i .

[0439]  Hit ABARMIREZ — &, EREIFF S F o B0 BA DU P EE M R
HIOR#F. 1gG1 R 1gG4 XUAF R PRI R T 554 Fab MEERALANEE & 15T, BFEXT IL-4
B IL-13 B4 Mo X1 1 B 3E & 77, MR A4 il e e S BR80T -

[0440]  BAEEMRFZMREN ST 1g61 A1 1g64 XU F MEPLAA B0 (I Z2185 B A AR 8L
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MR EZH . HhAh, TeGL AN TgG4 XU R BT B A0 T 7K P AH 24 2th A  35 1 fiki 23 Bc.
- TR K FAE AR AT LA 7S A TR R M BOR tE IL-4 A0 IL-13, X FRERR AT REE K. RE
FERERDS 61 XU RIEHUAH L 1e64 DT R TR B R G H 5 ATA X, B2%
FEEVRAIH T P A S E /N LA S AR BT TE B BB R P A T AN b R R
YERI RS R, B R BATIPL IL-4/1L-131gG4 F1 TgGl ST R FUARTE N AT S R
P, NEAE RS 1R, AT, B 2AvER, B 7 Hi48 Fab B CDR X 4k, FATTHIXURF 7 HLAR H
2N 1gGl 0 1gG4 FFHI4E e, Ho R 7E N PRIV AR/ N G R IR 1 BRI, FRAT1 7= A B U
FAEFUR R RTF KRG A IPF R MR RE VR T B R IR IR S . T B, 2T ATt
HIVR AR, B 2R LUK RVEST AWTIE, B anwens . IPF A0 © FRIR R E B 7 v .

[0441]  ANE N EF R H 54k P] LRI FE 45 & L iE #MA R B M S BN 4000 B Fey %
T ERTEA EEDSFE B R MR Nirula, A et al., 2011, Curr Opin
Rheumatol 23,119 -124) . #5F3|H, A 1gG1 R Fh B HiAA T LA B BIEIME R GRS
Fey STARESA LA R TR IR ME A M 25 14 (ADCC) , T A\ T1gG4 R M BUHTAR A S is #MA R
gt B WD B ADCC. EEHYZ, PUid AR F B A8 v pyax e M R B R Bk AR AL (7R
Az ERIE SRR =4 ) . 769058 40 M) a0 K A 5 o 72 AR I HUAE B 18 TR ]
Fh Y35 b TR = HUARBE BE AL T B Z HUAR N T 2R (Jung, S. T. et al., 2011, Curr. Opin.
Biotechnol. 22, 858 - 867 ;Simmons, L. C., et al., 2002, ] Immunol Methods 263,133 -
147) o R TEAH T o 7= A U S PEBUAR (8 KA 18 o 7= A8 BRI B 2 B 640 D Fe 2%
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Abstract
The invention provides anti-IL-4 antibodies and bispecific antibodies and

methods of using the same.





