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DESCRIPTION

CROSS-REFERENCE TO RELATED APPLICATIONS

BACKGROUND

[0001] Highly concentrated liquid antibody formulations are useful for delivering doses in
smaller volume. However, highly concentrated protein formulations pose several problems.
One problem is instability due to the formation of particulates. Another problem is increased
viscosity as a result of numerous intermolecular interactions from the macromolecular nature
of antibodies. Highly viscous formulations are difficult to manufacture, draw into a syringe, and
inject. The use of force in manipulating the viscous formulations leads to excessive frothing,
which can lead to denaturation and inactivation of active biologics.

[0002] U.S. Patent No. 6,875,432 and U.S. Patent Application Publication Nos. 2006/0182740,
2007/0172479, 2008/0160014 disclose antibody formulations and methods of making them.
None of these publications disclose the antibodies referenced herein.

[0003] WO2009/079471 discloses a method for treating bone fracture with anti-sclerostin
antibodies. W002/30463 discloses reduced-viscosity concentrated protein formulations. He F
et al (Analytical Biochemistry (2010), 399: 141-143) discloses a high-throughput dynamic light
scattering method for measuring the viscosity of concentrated protein solutions.

SUMMARY OF INVENTION

[0004] The present disclosure is based on the discovery that the addition of calcium acetate at
low concentrations, e.g., 5-10 mM, reduced the effective viscosity in formulations comprising a
high concentration of a selected anti-sclerostin antibody. In contrast, the same concentration of
calcium acetate did not significantly reduce viscosity of other antibody formulations. The
formulation is a sterile liquid formulation that comprises (a) an anti-sclerostin antibody at a
concentration of at least 70 mg/mL, wherein the antibody comprises amino acid sequences of
SEQ ID NO: 86 and SEQ ID NO: 84; and (b) calcium acetate at a concentration ranging from 1
mM to 20 mM, or from about 5 mM to about 10 mM, wherein the formulation has an absolute
viscosity of 10 cP or less. Absolute viscosity as described herein is measured was measured
using Brookfield LV-DVII cone and plate viscometer with a CPE-40 spindle with matching
sample cup temperature regulated by a circulating water bath at constant 25°C.

[0005] The calcium salt is calcium acetate. Alternatively, in some embodiments, the calcium
salt is present at a concentration that reduces viscosity of an antibody formulation by at least
10%, 1%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%,
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26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%, 40%, 41%,
42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57 %,
58%, 59%, 60% or more compared to the same formulation of antibody lacking the calcium
salt.

[0006] In a related aspect of the disclosure, the formulation is sterile and when in liquid or
reconstituted liquid form comprises (a) an anti-sclerostin antibody at a concentration of from
about 70 mg/mL to about 200 mg/mL, wherein the antibody comprises a set of six CDRs
selected from the group consisting of SEQ ID NOs: 1-5 (Ab-A and Ab-1 CDRs), 15-20 (Ab-B
CDRs), 25-30 (Ab-C CDRs), 35-40 (Ab-D CDRs), 45-50 (Ab-2 CDRs), 55-60 (Ab-3 and Ab-15
CDRs), 73-78 (Ab-4 and Ab-5 CDRs), 91-96 (Ab-6 CDRs), 101-106 (Ab-7 CDRs), 111-116 (Ab-
8 CDRs), 121-126 (Ab-9 CDRs), 131-136 (Ab-10 CDRs), 141-146 (Ab-11 and Ab-16 CDRs),
159-164 (Ab-12 CDRs), 169-174 (Ab-13 and Ab-14 CDRs), 187-192 (Ab-17 and Ab-18 CDRs),
201-206 (Ab-19, Ab-20 and Ab-23 CDRs), 225-229 (Ab-21 and Ab-22 CDRs), or 239-244 (Ab-
24 CDRs); and (b) calcium acetate at a concentration ranging from about 5 mM to about 15
mM, or from about 5 mM to about 10 mM, wherein the formulation has an absolute viscosity of
about 10 cP or less. Alternatively, in some embodiments, the calcium acetate is present at a
concentration that reduces viscosity of an antibody formulation by at least 10%, 11%, 12%,
13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%,
29%, 30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%. 40%, 41%, 42%, 43%, 44%,
45%, 46%, 47%, 48%, 49%, 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60% or
more compared to the same formulation of antibody lacking the calcium acetate.

[0007] Also provided is a method for reducing the viscosity of a protein formulation, the
method comprising; adding calcium acetate at a concentration of between 1 mM and 20 mM,
to an anti-sclerostin immunoglobulin formulation, wherein the formulation comprises an
immunoglobulin at a concentration of from 70 mg/mL to 200 mg/mL, wherein the anti-sclerostin
immunoglobulin comprises amino acid sequences of SEQ ID NO: 86 and SEQ ID NO:84, and
wherein the viscosity of the formulation with the calcium acetate is reduced compared to the
viscosity of the antibody formulation without the calcium acetate.

[0008] In another aspect, the formulation is sterile and has an absolute viscosity of about 10
cP or less comprising: (a) Ab-5 at a concentration of at least 70 mg/mL to about 200 mg/mL;
(b) calcium acetate at a concentration ranging from about 1 mM to about 20 mM; and (c) a
polyol such as sucrose, for example, in an amount ranging from about 1% w/v to about 12%
w/v. In certain embodiments, the polyol is in amount ranging from about 4% to 10%. The
immunoglobulin comprises the amino acid sequences of SEQ ID NO: 86 (Ab-5 heavy chain
variable region) and/or SEQ ID NO: 84 (Ab-5 light chain variable region).

[0009] In another aspect, the formulation is sterile and has an absolute viscosity of about 10
cP or less and comprises (a) Ab-5 at a concentration of at least 70 mg/mL to about 200
mg/mL; (b) calcium acetate at a concentration ranging from about 1 mM to about 20 mM; and
(c) a polyol such as sucrose, for example, in an amount ranging from about 4% w/v to about
6% wiv.
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[0010] In any of the preceding aspects, in some embodiments, the formulation further
comprises (c) an acetate buffer, for example, sodium acetate, at a concentration of from about
5 mM to about 15 mM, or from about 5 mM to about 10 mM. In some embodiments, the total
concentration of acetate is about 10 mM to about 50 mM, or about 20 mM to about 40 mM.

[0011] In a different aspect of the disclosure, the formulation is sterile and when in liquid or
reconstituted liquid form comprises (a) an anti-sclerostin antibody at a concentration of from
about 70 mg/mL to about 200 mg/mL, wherein the antibody comprises a set of six CDRs
selected from the group consisting of SEQ ID NOs: 1-5 (Ab-A and Ab-1 CDRs), 15-20 (Ab-B
CDRs), 25-30 (Ab-C CDRs), 35-40 (Ab-D CDRs), 45-50 (Ab-2 CDRs), 55-60 (Ab-3 and Ab-15
CDRs), 73-78 (Ab-4 and Ab-5 CDRs), 91-96 (Ab-6 CDRs), 101-106 (Ab-7 CDRs), 111-116 (Ab-
8 CDRs), 121-126 (Ab-9 CDRs), 131-136 (Ab-10 CDRs), 141-146 (Ab-11 and Ab-16 CDRs),
159-164 (Ab-12 CDRs), 169-174 (Ab-13 and Ab-14 CDRs), 187-192 (Ab-17 and Ab-18 CDRs),
201-206 (Ab-19, Ab-20 and Ab-23 CDRs), 225-229 (Ab-21 and Ab-22 CDRs), or 239-244 (Ab-
24 CDRs); and (b) an acetate salt and/or acetate buffer at a concentration ranging from about
10 mM to about 50 mM acetate, or from about 20 mM to about 40 mM acetate, wherein the
formulation has an absolute viscosity of about 10 cP or less. In some embodiments, the
acetate buffer comprises calcium acetate and/or sodium acetate. Alternatively, in some
embodiments, the acetate salt and/or buffer is present at a concentration that reduces viscosity
of an antibody formulation by at least 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%,
20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%, 35%,
36%, 37%, 38%, 39%. 40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%, 51%,
52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60% or more compared to the same formulation
of antibody lacking the acetate salt and/or buffer.

[0012] In any of the preceding aspects, in some embodiments, the total concentration of ions
(cations and anions) in solution is about 20 mM to about 70 mM, or about 30 mM to about 60
mM. In any of these embodiments, the total osmolarity is less than about 400 mOsm/L or 350
mOsm/L, and is preferably close to isotonic, e.g. 250-350 mOsm/L. In some embodiments, the
formulation is hypotonic. For example, in such embodiments, the osmolarity of the formulation
is less than about 250 mOsm/L. In other embodiments, the formulation hypertonic. Thus, in
such embodiments, the total osmolarity of the formulation is greater than about 350 mOsm/L.

[0013] In any of the formulations described herein, an anti-sclerostin antibody in the
formulation can comprise mature heavy and/or light chain variable regions of any of antibodies
Ab-A, Ab-B, Ab-C, Ab-D, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-11, Ab-12,

Ab-15, Ab-16, Ab-17, Ab-19, Ab-21, Ab-23 or Ab-24. Thus, in specific embodiments of the
disclosure, the antibody comprises the amino acid sequences of: SEQ ID NO: 14 (Ab-1 heavy
chain variable region), and/or SEQ ID NO: 12 (Ab-1 light chain variable region); or SEQ ID NO:
68 (Ab-15 heavy chain variable region), and/or SEQ ID NO: 66 (Ab-15 light chain variable
region); or SEQ ID NO: 86 (Ab-5 heavy chain variable region), and/or SEQ ID NO: 84 (Ab-5
light chain variable region); or SEQ ID NO: 154 (Ab-16 heavy chain variable region), and/or
SEQ ID NO: 152 (Ab-16 light chain variable region); or SEQ ID NO: 182 (Ab-14 heavy chain
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variable region) and/or SEQ ID NO: 180 (Ab-14 light chain variable region); or SEQ ID NO: 208
(Ab-19 heavy chain variable region) and/or SEQ ID NO: 207 (Ab-19 light chain variable region);
or SEQ ID NO: 216 (Ab-20 heavy chain variable region) and/or SEQ ID NO: 214 (Ab-20 light
chain variable region); or SEQ ID NO: 220 (Ab-23 heavy chain variable region) and/or SEQ ID
NO: 218 (Ab-23 light chain variable region); or SEQ ID NO: 238 (Ab-22 heavy chain variable
region) and/or SEQ ID NO: 236 (Ab-22 light chain variable region). In some embodiments of
the disclosure, the antibody comprises the mature heavy and/or light chains of any of
antibodies Ab-A, Ab-B, Ab-C, Ab-D, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-

11, Ab-12, Ab-15, Ab-16, Ab-19, Ab-23 or Ab-24. In some embodiments of the disclosure, the
antibody comprises amino acid sequences obtainable by expressing in mammalian host cells
the cDNA encoding the heavy and/or light chain, or alternatively the heavy and/or light chain
variable region, of any of antibodies Ab-A, Ab-B, Ab-C, Ab-D, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-

7, Ab-8, Ab-9, Ab-10, Ab-11, Ab-12, Ab-15, Ab-16, Ab-19, Ab-23 or Ab-24, as described herein.

[0014] In any of the formulations described herein, the anti-sclerostin antibody may comprise
the CDRs, or the mature heavy and light chain variable regions, or the mature heavy and light
chains, of any of Ab-4 or Ab-5; Ab-13 or Ab-14; or Ab-19, Ab-20 or Ab-23. In any of the

formulations described herein the antibody binds to sclerostin of SEQ ID NO: 1 with a Kp of 10°

7 or less (lower numbers meaning higher binding affinity).

[0015] In any of the formulations described herein, in some embodiments, the antibody in the
formulation is present at a concentration of at least 120 mg/mL, or at least 140 mg/mL. In any
of the formulations described herein, in some embodiments, the absolute viscosity of the
formulation is about 8 cP or less, or about 6 cP or less. In alternative embodiments, the
antibody in the formulation is present at a concentration of about 70 mg/mL to about 130
mg/mL, wherein the formulation has an absolute viscosity of about 10 cP or less.

[0016] In some embodiments, any of the formulations described herein further comprises a
polyol such as sucrose, for example, in an amount ranging from about 4% w/v to about 6%. In
some embodiments, the formulation comprises about 9% sucrose. In some embodiments, any
of the formulations described herein optionally comprises other pharmaceutically acceptable
excipients, e.g. salt, buffer, amino acid, stabilizer, polyol, other tonicity agent, surfactant,
bulking agent, cryoprotectant, lyoprotectant, antioxidant, metal ion, chelating agent, and/or
preservative. In some embodiments, the formulation has less than 0.05% by weight surfactant.

[0017] In any of the formulations described herein, in some embodiments, the formulation has
a pH ranging from about 4.5 to about 6, or about 5 to about 6, or about 5 to about 5.5. In some
embodiments, the formulation has a pH of 5.2.

[0018] Also described herein are formulations for use in methods to treat any disorder
associated with decreased bone density, including but not limited to, achondroplasia,
cleidocranial dysostosis, enchondromatosis, fibrous dysplasia, Gaucher's Disease,
hypophosphatemic  rickets, Marfan's  syndrome, multiple hereditary exotoses,
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neurofibromatosis, osteogenesis imperfecta, osteopetrosis, osteopoikilosis, sclerotic lesions,
pseudoarthrosis, pyogenic osteomyelitis, periodontal disease, anti-epileptic drug induced bone
loss, primary or secondary hyperparathyroidism, familial hyperparathyroidism syndromes,
weightlessness induced bone loss, osteoporosis in men, postmenopausal bone loss,
osteoarthritis, renal osteodystrophy, infiltrative disorders of bone, oral bone loss, osteonecrosis
of the jaw, juvenile Paget's disease, melorheostosis, metabolic bone diseases, mastocytosis,
sickle cell anemia/disease, organ transplant related bone loss, kidney transplant related bone
loss, systemic lupus erythematosus, ankylosing spondylitis, epilepsy, juvenile arthritides,
thalassemia, mucopolysaccharidoses, Fabry Disease, Turner Syndrome, Down Syndrome,
Klinefelter Syndrome, leprosy, Perthe's Disease, adolescent idiopathic scoliosis, infantile onset
multi-system inflammatory disease, Winchester Syndrome, Menkes Disease, Wilson's Disease,
ischemic bone disease (such as Legg-Calve-Perthes disease or regional migratory
osteoporosis), anemic states, conditions caused by steroids, glucocorticoid-induced bone loss,
heparin-induced bone loss, bone marrow disorders, scurvy, malnutrition, calcium deficiency,
osteoporosis, osteopenia, alcoholism, chronic liver disease, postmenopausal state, chronic
inflammatory conditions, rheumatoid arthritis, inflammatory bowel disease, ulcerative colitis,
inflammatory colitis, Crohn's disease, oligomenorrhea, amenorrhea, pregnancy, diabetes
mellitus, hyperthyroidism, thyroid disorders, parathyroid disorders, Cushing's disease,
acromegaly, hypogonadism, immobilization or disuse, reflex sympathetic dystrophy syndrome,
regional osteoporosis, osteomalacia, bone loss associated with joint replacement, HIV
associated bone loss, bone loss associated with loss of growth hormone, bone loss associated
with cystic fibrosis, chemotherapy-associated bone loss, tumor-induced bone loss, cancer-
related bone loss, hormone ablative bone loss, multiple myeloma, drug-induced bone loss,
anorexia nervosa, disease-associated facial bone loss, disease-associated cranial bone loss,
disease-associated bone loss of the jaw, disease-associated bone loss of the skull, bone loss
associated with aging, facial bone loss associated with aging, cranial bone loss associated with
aging, jaw bone loss associated with aging, skull bone loss associated with aging, or bone loss
associated with space travel.

[0019] The formulations described herein, in some embodiments, are useful for improving
outcomes in orthopedic procedures, dental procedures, implant surgery, joint replacement,
bone grafting, bone cosmetic surgery and bone repair such as fracture healing, nonunion
healing, delayed union healing and facial reconstruction. One or more formulations may be
administered before, during and/or after the procedure, replacement, graft, surgery or repair.

[0020] Such methods may comprise administering a formulation in a therapeutically effective
amount, e.g. an amount effective to improve bone density, and may further comprise
administering a second therapeutic agent.

[0021] Also disclosed herein is a vial, kit or container, e.g. a pre-filled syringe or injection
device, comprising a formulation described herein and optionally a label comprising
instructions to use the appropriate volume or amount of the formulation necessary to achieve a
dose of from about 0.5-20 mg/kg, or 0.5-10 mg/kg of patient body weight.
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[0022] It should be understood that while various embodiments in the specification are
presented using "comprising" language, under various circumstances, a related embodiment
may also be described using "consisting of" or "consisting essentially of' language. It is to be
noted that the term "a" or "an", refers to one or more, for example, "an immunoglobulin
molecule," is understood to represent one or more immunoglobulin molecules. As such, the

terms "a" (or "an"), "one or more," and "at least one" can be used interchangeably herein.

[0023] It should also be understood that when describing a range of values, the characteristic
being described could be an individual value found within the range. For example, "a pH from
about pH 4 to about pH 6," could be, but is not limited to, pH 4, 4.2, 4.6, 5.1 5.5 etc. and any
value in between such values. Additionally, "a pH from about pH 4 to about pH 6," should not
be construed to mean that the pH of a formulation in question varies 2 pH units in the range
from pH 4 to pH 6 during storage, but rather a value may be picked in that range for the pH of
the solution, and the pH remains buffered at about that pH. In some embodiments, when the
term "about" is used, it means the recited number plus or minus 5%, 10%, 15% or more of that
recited number. The actual variation intended is determinable from the context.

[0024] In any of the ranges described herein, the endpoints of the range are included in the
range. However, the description also contemplates the same ranges in which the lower and/or
the higher endpoint is excluded. Additional features and variations of the invention will be
apparent to those skilled in the art from the entirety of this application, including the drawing
and detailed description, and all such features are intended as aspects of the invention.
Likewise, features of the invention described herein can be re-combined into additional
embodiments that also are intended as aspects of the invention, irrespective of whether the
combination of features is specifically mentioned above as an aspect or embodiment of the
invention. Also, only such limitations which are described herein as critical to the invention
should be viewed as such; variations of the invention lacking limitations which have not been
described herein as critical are intended as aspects of the invention.

DETAILED DESCRIPTION

[0025] Described herein are formulations comprising high concentrations of antibody that
contain calcium salts and/or acetate salts or buffers to reduce viscosity, and containers or kits
comprising these formulations.

. Antibodies in the formulation

[0026] In some embodiments, the anti-sclerostin antibody in the formulation is present at a
concentration of at least 70 mg/ml, about 71 mg/ml, about 72 mg/ml, about 73 mg/ml, about 74
mg/ml, about 75 mg/ml, about 76 mg/ml, about 77 mg/ml, about 78 mg/ml, about 79 mg/mli,
about 80 mg/ml, about 81 mg/ml, about 82 mg/ml, about 83 mg/ml, about 84 mg/ml, about 85



DK/EP 2569010 T3

mg/ml, about 86 mg/ml, about 87 mg/ml, about 88 mg/ml, about 89 mg/ml, about 90 mg/ml,
about 91 mg/ml, about 92 mg/ml, about 93 mg/ml, about 94 mg/ml, about 95 mg/ml, about 96
mg/ml, about 97 mg/ml, about 98 mg/ml, about 99 mg/ml, about 100 mg/ml, about 101 mg/mli,
about 102 mg/ml, about 103 mg/ml, about 104 mg/ml, about 105 mg/ml, about 106 mg/ml,
about 107 mg/ml, about 108 mg/ml, about 109 mg/ml, about 110 mg/ml, about 111 mg/ml,
about 112 mg/ml, about 113 mg/ml, about 114 mg/ml, about 115 mg/ml, about 116 mg/mi,
about 117 mg/ml, about 118 mg/ml, about 119 mg/ml, about 120 mg/ml, about 121 mg/ml,
about 122 mg/ml, about 123 mg/ml, about 124 mg/ml, about 125 mg/ml, about 126 mg/ml,
about 127 mg/ml, about 128 mg/ml, about 129 mg/ml, about 130 mg/ml, about 131 mg/mi,
about 132 mg/ml, about 132 mg/ml, about 133 mg/ml, about 134 mg/ml, about 135 mg/mi,
about 136 mg/ml, about 137 mg/ml, about 138 mg/ml, about 139 mg/ml, about 140 mg/ml,
about 141 mg/ml, about 142 mg/ml, about 143 mg/ml, about 144 mg/ml, about 145 mg/ml,
about 146 mg/ml, about 147 mg/ml, about 148 mg/ml, about 149 mg/ml, about 150 mg/ml,
about 151 mg/ml, about 152 mg/ml, about 153 mg/ml, about 154 mg/ml, about 155 mg/ml,
about 156 mg/ml, about 157 mg/ml, about 158 mg/ml, about 159 mg/ml, or about 160 mg/ml,
and may range up to , e.g., about 300 mg/ml, about 290 mg/ml, about 280 mg/ml, about 270
mg/ml, about 260 mg/ml, about 250 mg/ml, about 240 mg/ml, about 230 mg/ml, about 220
mg/ml, about 210 mg/ml, about 200 mg/ml, about 190 mg/ml, about 180 mg/ml, or about 170
mg/ml. Any range featuring a combination of the foregoing endpoints is contemplated,
including but not limited to: about 70 mg/ml to about 250 mg/ml, about 70 mg/ml to about 200
mg/ml, about 70 mg/ml to about 160 mg/ml, about 100 mg/ml to about 250 mg/ml, about 100
mg/l to about 200 mg/ml, or about 100 mg/ml to about 180 mg/ml.

[0027] Antibodies Ab-A, Ab-B, Ab-C, Ab-D, Ab-1, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7, Ab-8,
Ab-9, Ab-10, Ab-11, Ab-12, Ab-13, Ab-14, Ab-15, Ab-16, Ab-17, Ab-18, Ab-19, Ab-20, Ab-21,
Ab-22, Ab-23 and Ab-24 were previously described in U.S. Patent Application Publication No.
2007/0110747.

[0028] The anti-sclerostin antibodies described herein bind to sclerostin of SEQ ID NO: 1 with
a Kp of 10 or less, or 1077 or less, or 1078 or less, or 107 or less (lower numbers meaning

higher binding affinity). Affinity can be determined by any means known in the art, including via
Biacore technology.

[0029] In the embodiments, the antibody comprises the heavy and/or light chain of antibody
Ab-5. The amino acid sequences of the mature full length light chain of antibodies Ab-A, Ab-B,
Ab-C, Ab-D, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-11, Ab-12, Ab-15, Ab-
16, Ab-17, Ab-19, Ab-23 and Ab-24, including the constant region, are set forth in SEQ ID NOs:
8, 22, 32, 42, 52, 62, 80, 88, 98, 108, 118, 128, 138, 148, 166, 176, 184, 70, 210 222, and
246, respectively. The amino acid sequences of the mature full length heavy chain of
antibodies Ab-A, Ab-B, Ab-C, Ab-D, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-
11, Ab-12, Ab-15, Ab-16, Ab-19, Ab-23 and Ab-24, including the constant region, are set forth
in SEQ ID NOs: 10, 24, 34, 44, 54, 64, 82, 90, 100, 110, 120, 130, 140, 150, 168, 178, 186, 72,
224, and 248.
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[0030] Corresponding cDNA sequences encoding the full length light chain of antibodies Ab-A,
Ab-B, Ab-C, Ab-D, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-11, Ab-12, Ab-
15, Ab-16, Ab-19, Ab-23 and Ab-24, including the constant region, are set forth in SEQ ID NOs:
7,21, 31, 41, 51, 61, 79, 87, 97, 107, 117, 127, 137, 147, 165, 175, 183, 69, 209, 221 and
245, respectively. Corresponding cDNA sequences encoding the full length heavy chain,
including the constant region of antibodies Ab-A, Ab-B, Ab-C, Ab-D, Ab-2, Ab-3, Ab-4, Ab-5,
Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-11, Ab-12, Ab-15, Ab-16, Ab-19, Ab-23 and Ab-24, are set
forth in SEQ ID NOs: 9, 23, 33, 43, 53, 63, 81, 89, 99, 109, 119, 129, 139, 149, 167, 177, 185,
71, 211, 223, and 247, respectively.

[0031] The antibody comprises the heavy and/or light chain variable region of antibody Ab-5.
The antibody comprises SEQ ID NO: 86 (Ab-5 heavy chain variable region) and SEQ ID NO:
84 (Ab-5 light chain variable region.

[0032] In some embodiments of the disclosure, the antibody comprises the CDRs set forth in
SEQ ID NOs: 1-5 (Ab-Aand Ab-1 CDRs), or 15-20 (Ab-B CDRs), or 25-30 (Ab-C CDRs), or 35-
40 (Ab-D CDRs), or 45-50 (Ab-2 CDRs), or 55-60 (Ab-3 and Ab-15 CDRs), or 73-78 (Ab-4 and
Ab-5 CDRs), or 91-96 (Ab-6 CDRs), or 101-106 (Ab-7 CDRs), or 111-116 (Ab-8 CDRs), or 121-
126 (Ab-9 CDRs), or 131-136 (Ab-10 CDRSs), or 141-146 (Ab-11 and Ab-16 CDRs), or 159-164
(Ab-12 CDRs), or 169-174 (Ab-13 and Ab-14 CDRs), or 187-192 (Ab-17 and Ab-18 CDRs), or
201-206 (Ab-19, Ab-20 and Ab-23 CDRs), or 225-229 (Ab-21 and Ab-22 CDRs), or 239-244
(Ab-24 CDRs).

[0033] In some embodiments, the antibody comprises amino acid sequences obtainable by
expressing in mammalian host cells the cDNA encoding the heavy and/or light chain, or
alternatively the heavy and/or light chain variable region, of antibody Ab-5, as described
herein. In any of the formulations described herein, in some embodiments, the antibody is a
tetrameric immunoglobulin consisting of two heavy chains and two light chains.

[0034] In some embodiments of the disclosure, the antibody comprises the CDRs of any of
antibodies Ab-A, Ab-B, Ab-C, Ab-D, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-
11, Ab-12, Ab-15, Ab-16, Ab-19, Ab-23 or Ab-24, and comprises a heavy and/or light chain
comprising an amino acid sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or
99% identical to the heavy and/or light chain of antibody Ab-A, Ab-B, Ab-C, Ab-D, Ab-2, Ab-3,
Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-11, Ab-12, Ab-15, Ab-16, Ab-19, Ab-23 or Ab-
24, respectively. In some embodiments of the disclosure, the antibody comprises the CDRs of
any of antibodies Ab-A, Ab-B, Ab-C, Ab-D, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9, Ab-
10, Ab-11, Ab-12, Ab-15, Ab-16, Ab-19, Ab-23 or Ab-24, and comprises a heavy and/or light
chain comprising an amino acid sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%
or 99% identical to the heavy and/or light chain variable region of antibody Ab-A, Ab-B, Ab-C,
Ab-D, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-11, Ab-12, Ab-15, Ab-16, Ab-
19, Ab-23 or Ab-24, respectively.

[0035] In some embodiments of the disclosure, the antibody:
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1. 1) retains any one, two, three, four, five, or six of CDORH1, CDRH2, CDRH3, CDRLA1,
CDRL2 and/or CDRL3 of any of antibodies Ab-A, Ab-B, Ab-C, Ab-D, Ab-1, Ab-2, Ab-3,
Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-11, Ab-12, Ab-13, Ab-14, Ab-15, Ab-16,
Ab-17, Ab-18, Ab-19, Ab-20, Ab-21, Ab-22, Ab-23 or Ab-24, optionally including one or
two mutations in such CDR(s),

2. 2) retains all of CDRH1, CDRH2, CDRH3, or the heavy chain variable region of, any of
antibody Ab-A, Ab-B, Ab-C, Ab-D, Ab-1, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9,
Ab-10, Ab-11, Ab-12, Ab-13, Ab-14, Ab-15, Ab-16, Ab-17, Ab-18, Ab-19, Ab-20, Ab-21,
Ab-22, Ab-23 or Ab-24, optionally including one or two mutations in such CDR(s),

3. 3) retains all of CDRL1, CDRL2, CDRL3, or the light chain variable region of, any of
antibody Ab-A, Ab-B, Ab-C, Ab-D, Ab-1, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9,
Ab-10, Ab-11, Ab-12, Ab-13, Ab-14, Ab-15, Ab-16, Ab-17, Ab-18, Ab-19, Ab-20, Ab-21,
Ab-22, Ab-23 or Ab-24, optionally including one or two mutations in such CDR(s),

4. 4) binds to the same epitope of sclerostin as antibody Ab-A, Ab-B, Ab-C, Ab-D, Ab-1, Ab-
2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-11, Ab-12, Ab-13, Ab-14, Ab-15,
Ab-16, Ab-17, Ab-18, Ab-19, Ab-20, Ab-21, Ab-22, Ab-23 or Ab-24, e.g. as determined
through X-ray crystallography, or an amino acid within a loop formed by amino acids 86-
111 of SEQ ID NO: 249; and/or

5. 5) competes with antibody Ab-A, Ab-B, Ab-C, Ab-D, Ab-1, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6,
Ab-7, Ab-8, Ab-9, Ab-10, Ab-11, Ab-12, Ab-13, Ab-14, Ab-15, Ab-16, Ab-17, Ab-18, Ab-
19, Ab-20, Ab-21, Ab-22, Ab-23 or Ab-24 for binding to sclerostin by more than about
75%, more than about 80%, or more than about 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94% or 95%.

[0036] In some embodiments of the disclosure, the antibody comprises all three light chain
CDRs, the mature light chain variable region, all three heavy chain CDRs, the mature heavy
chain variable region, all six CDRs, or both the mature light chain and the mature heavy chain
variable region. In some exemplary embodiments of the disclosure, two light chain CDRs from
an antibody may be combined with a third light chain CDR from a different antibody.
Alternatively, a CDRL1 from one antibody can be combined with a CDRL2 from a different
antibody and a CDRL3 from yet another antibody, particularly where the CDRs are highly
homologous. Similarly, two heavy chain CDRs from an antibody may be combined with a third
heavy chain CDR from a different antibody; or a CDRH1 from one antibody can be combined
with a CDRH2 from a different antibody and a CDRH3 from yet another antibody, particularly
where the CDRs are highly homologous.

[0037] The term "antibody" refers to an intact antibody or a binding fragment thereof. An
antibody may comprise a complete antibody molecule (including polyclonal, monoclonal,
chimeric, humanized, or human versions having full length heavy and/or light chains), or
comprise an antigen binding fragment thereof. Antibody fragments include F(ab'),, Fab, Fab',
Fv, Fc, and Fd fragments, and can be incorporated into single domain antibodies, single-chain
antibodies, maxibodies, minibodies, intrabodies, diabodies, triabodies, tetrabodies, v-NAR and
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bis-scFv (see, e.g., Hollinger and Hudson, Nature Biotechnology, 23(9):1 126-1136 (2005)).

[0038] An "isolated" antibody refers to an antibody, as that term is defined herein, that has
been identified and separated from a component of its natural environment. Contaminant
components of its natural environment are materials that would interfere with diagnostic or
therapeutic uses for the antibody, and may include enzymes, hormones, and other
proteinaceous or nonproteinaceous solutes. In certain embodiments, the antibody will be
purified (1) to greater than 95% by weight of antibody, and most preferably more than 99% by
weight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or internal amino
acid sequence, or (3) to homogeneity by SDS-PAGE under reducing or nonreducing conditions
using Coomassie blue or, preferably, silver stain. Isolated naturally occurring antibody includes
the antibody in situ within recombinant cells since at least one component of the antibody's
natural environment will not be present. Ordinarily, however, isolated antibody will be prepared
by at least one purification step.

[0039] An "immunoglobulin" or "native antibody" is a tetrameric glycoprotein. In a naturally-
occurring immunoglobulin, each tetramer is composed of two identical pairs of polypeptide
chains, each pair having one "light" (about 25 kDa) and one "heavy" chain (about 50-70 kDa).
The amino-terminal portion of each chain includes a "variable" ("V") region of about 100 to 110
or more amino acids primarily responsible for antigen recognition. The carboxy-terminal
portion of each chain defines a constant region primarily responsible for effector function.
Immunoglobulins can be assigned to different classes depending on the amino acid sequence
of the constant domain of their heavy chains. Heavy chains are classified as mu (u), delta (4),
gamma (y), alpha (a), and epsilon (g), and define the antibody's isotype as IgM, IgD, IgG, IgA,
and IgE, respectively. Several of these may be further divided into subclasses or isotypes, e.g.
IgG1, 19G2, IgG3, 19G4, IgA1 and IgA2. Different isotypes have different effector functions; for
example, 1gG1 and IgG3 isotypes have antibody-dependent cellular cytotoxicity (ADCC)
activity. Human light chains are classified as kappa (k) and lambda (A) light chains. Within light
and heavy chains, the variable and constant regions are joined by a "J" region of about 12 or
more amino acids, with the heavy chain also including a "D" region of about 10 more amino
acids. See generally, Fundamental Immunology, Ch. 7 (Paul, W., ed., 2nd ed. Raven Press,
N.Y. (1989)).

[0040] Allotypes are variations in antibody sequence, often in the constant region, that can be
immunogenic and are encoded by specific alleles in humans. Allotypes have been identified for
five of the human IGHC genes, the IGHG1, IGHG2, IGHGS3, IGHA2 and IGHE genes, and are
designated as G1m, G2m, G3m, A2m, and Em allotypes, respectively. At least 18 Gm allotypes
are known: nG1m(1), nG1m(2), G1m (1, 2, 3, 17) or G1m (a, x, f, z), G2m (23) or G2m (n),
G3m (5, 6, 10, 11, 13, 14, 15, 16, 21, 24, 26, 27, 28) or G3m (b1, ¢3, b5, b0, b3, b4, s, t, g1,
c5, u, v, gb). There are two A2m allotypes A2m(1) and A2m(2).

[0041] The term "hypervariable" region refers to amino acid residues from a complementarity
determining region or CDR (i.e., residues 24-34 (L1), 50-56 (L2) and 89-97 (L3) in the light
chain variable domain and 31-35 (H1), 50-65 (H2) and 95-102 (H3) in the heavy chain variable
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domain as described by Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed.
Public Health Service, National Institutes of Health, Bethesda, Md. (1991)). Even a single CDR
may recognize and bind antigen, although with a lower affinity than the entire antigen binding
site containing all of the CDRs.

[0042] An alternative definition of residues from a hypervariable "loop" is described by Chothia
et al., J. Mol.Biol. 196: 901-917 (1987) as residues 26-32 (L1), 50-52 (L2) and 91-96 (L3) in
the light chain variable domain and 26-32 (H1), 53-55 (H2) and 96-101 (H3) in the heavy chain
variable domain.

[0043] "Framework" or FR residues are those variable region residues other than the
hypervariable region residues.

[0044] "Antibody fragments" comprise a portion of an intact immunoglobulin, preferably an
antigen binding or variable region of the intact antibody, and include multispecific (bispecific,
trispecific, etc.) antibodies formed from antibody fragments. Fragments of immunoglobulins
may be produced by recombinant DNA techniques or by enzymatic or chemical cleavage of
intact antibodies.

[0045] Nonlimiting examples of antibody fragments include Fab, Fab', F(ab'),, Fv (variable

region), domain antibodies (dAb, containing a VH domain) (Ward et al., Nature 341:544-546,
1989), complementarity determining region (CDR) fragments, single-chain antibodies (scFv,
containing VH and VL domains on a single polypeptide chain) (Bird et al., Science 242:423-
426, 1988, and Huston et al.,, Proc. Natl. Acad. Sci. USA 85:5879-5883, 1988, optionally
including a polypeptide linker; and optionally multispecific, Gruber et al., J. Immunol. 152: 5368
(1994)), single chain antibody fragments, diabodies (VH and VL domains on a single
polypeptide chain that pair with complementary VL and VH domains of another chain) (EP
404,097; WO 93/11161; and Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993)),
triabodies, tetrabodies, minibodies (scFv fused to CH3 via a peptide linker (hingeless) or via an
IgG hinge) (Olafsen, et al., Protein Eng Des Sel. 2004 Apr;17(4):315-23), linear antibodies
(tandem Fd segments (VH -CH1-VH -CH1) (Zapata et al., Protein Eng.,8(10):1057-1062
(1995)); chelating recombinant antibodies (crAb, which can bind to two adjacent epitopes on
the sane antigen) (Neri et al., J Mol Biol. 246:367-73, 1995), bibodies (bispecific Fab-scFv) or
tribodies (trispecific Fab-(scFv)(2)) (Schoonjans et al., J Immunol. 165:7050-57, 2000; Willems
et al., J Chromatogr B Analyt Technol Biomed Life Sci. 786:161-76, 2003 ), intrabodies (Biocca,
et al., EMBO J. 9:101-108, 1990; Colby et al., Proc Natl Acad Sci U S A. 101:17616-21, 2004)
which may also comprise cell signal sequences which retain or direct the antibody
intracellularly (Mhashilkar et al, EMBO J 14:1542-51, 1995; Wheeler et al., FASEB J. 17:1733-
5, 2003), transbodies (cell-permeable antibodies containing a protein transduction domain
(PTD) fused to scFv (Heng et al., Med Hypotheses. 64:1105-8, 2005), nanobodies
(approximately 15kDa variable domain of the heavy chain) (Cortez-Retamozo et al., Cancer
Research 64:2853-57, 2004), small modular immunopharmaceuticals (SMIPs) (W003/041600,
U.S. Patent publication 20030133939 and US Patent Publication 20030118592), an antigen-
binding-domain immunoglobulin fusion protein, a camelized antibody (in which VH recombines
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with a constant region that contains hinge, CH1, CH2 and CH3 domains) (Desmyter et al., J.
Biol. Chem. 276:26285-90, 2001; Ewert et al., Biochemistry 41:3628-36, 2002; U.S. Patent
Publication Nos. 20050136049 and 20050037421), a VHH containing antibody, heavy chain
antibodies (HCAbs, homodimers of two heavy chains having the structure H2L2), or variants or
derivatives thereof, and polypeptides that contain at least a portion of an immunoglobulin that
is sufficient to confer specific antigen binding to the polypeptide, such as a CDR sequence, as
long as the antibody retains the desired biological activity.

[0046] The term "variant" when used in connection with antibodies refers to a polypeptide
sequence of an antibody that contains at least one amino acid substitution, deletion, or
insertion in the variable region or the portion equivalent to the variable region, provided that
the variant retains the desired binding affinity or biological activity. In addition, the antibodies as
described herein may have amino acid modifications in the constant region to modify effector
function of the antibody, including half-life or clearance, ADCC and/or CDC activity. Such
modifications can enhance pharmacokinetics or enhance the effectiveness of the antibody in
treating cancer, for example. See Shields et al., J. Biol. Chem., 276(9):6591-6604 (2001). In
the case of IgG1, modifications to the constant region, particularly the hinge or CH2 region,
may increase or decrease effector function, including ADCC and/or CDC activity. An 1gG2
constant region may be modified to decrease antibody-antigen aggregate formation. In the
case of IgG4, modifications to the constant region, particularly the hinge region, may reduce
the formation of half-antibodies.

[0047] The term "modification" when used in connection with antibodies or polypeptides
described herein, includes but is not limited to, one or more amino acid change (including
substitutions, insertions or deletions); chemical modifications that do not interfere with
hepcidin-binding activity; covalent modification by conjugation to therapeutic or diagnostic
agents; labeling (e.g., with radionuclides or various enzymes); covalent polymer attachment
such as pegylation (derivatization with polyethylene glycol) and insertion or substitution by
chemical synthesis of non-natural amino acids. In Modified polypeptides (including antibodies)
may retain the binding properties of unmodified molecules of the invention.

[0048] The term "derivative” when used in connection with antibodies or polypeptides of the
invention refers to antibodies or polypeptides that are covalently modified by conjugation to
therapeutic or diagnostic agents, labeling (e.g., with radionuclides or various enzymes),
covalent polymer attachment such as pegylation (derivatization with polyethylene glycol) and
insertion or substitution by chemical synthesis of non-natural amino acids. Derivatives may
retain the binding properties of underivatized molecules.

[0049] Methods for making bispecific or other multispecific antibodies are known in the art and
include chemical cross-linking, use of leucine zippers [Kostelny et al., J. Immunol. 148:1547-
1553, 1992]; diabody technology [Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-48,
1993]; scFv dimers [Gruber et al., J. Immunol. 152: 5368, 1994], linear antibodies [Zapata et
al., Protein Eng. 8:1057-62, 1995]; and chelating recombinant antibodies [Neri et al., J Mol Biol.
246:367-73, 1995].
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[0050] Proteins and non-protein agents may be conjugated to the antibodies by methods that
are known in the art. Conjugation methods include direct linkage, linkage via covalently
attached linkers, and specific binding pair members (e.g., avidin-biotin). Such methods include,
for example, that described by Greenfield et al., Cancer Research 50, 6600-6607 (1990) for
the conjugation of doxorubicin and those described by Arnon et al., Adv. Exp. Med. Biol. 303,
79-90 (1991) and by Kiseleva et al., Mol. Biol. (USSR) 25, 508-514 (1991) for the conjugation
of platinum compounds.

[0051] In some embodiments, antibodies and antibody fragments described herein are
obtained, for example, from naturally-occurring antibodies, or Fab or scFv phage display
libraries. The phrase "humanized antibody" refers to an antibody derived from a sequence of a
non-human antibody, typically a rodent monoclonal antibody, which comprises modifications
that render the sequence more human-like. Alternatively, a humanized antibody may be
derived from a chimeric antibody.

[0052] Antibody fragments include domain antibody (dAb) fragment (Ward et al., Nature
341:544-546, 1989) which consists of a Vy domain, "linear antibodies” comprise a pair of
tandem Fd segments (V-C1-Vy-Chy1) which form a pair of antigen binding regions. Linear
antibodies can be bispecific or monospecific (Zapata et al. Protein Eng. 8:1057-62 (1995));
"minibody" consisting of scFv fused to CH3 via a peptide linker (hingeless) or via an IgG hinge
has been described in Olafsen, et al., Protein Eng Des Sel. 2004 Apr;17(4):315-23; "maxibody"
refers to bivalent scFvs covalently attached to the Fc region of an immunoglobulin, see, for
example, Fredericks et al, Protein Engineering, Design & Selection, 17:95-106 (2004) and
Powers et al., Journal of Immunological Methods, 251:123-135 (2001); heavy-chain antibodies,
e.g. the VHy domain, or HoLy (referred to as "heavy-chain antibodies” or "HCAbs"); or
camelized Vyy (See, e.g., Reichman, etal., J Immunol Methods 1999, 231:25-38, Desmyter et
al., J. Biol. Chem. 276:26285-90, 2001, Ewert et al., Biochemistry 41:3628-36, 2002; nanobody
(Cortez-Retamozo et al., Cancer Research 64:2853-57, 2004);intrabodies are single chain
antibodies which demonstrate intracellular expression and can manipulate intracellular protein
function (Biocca, et al., EMBO J. 9:101-108, 1990; Colby et al., Proc Natl Acad Sci U S A
101:17616-21, 2004, Mhashilkar et al, EMBO J 14:1542-51, 1995, Wheeler et al. (FASEB J.
17:1733-5. 2003); transbodies are cell-permeable antibodies in which a protein transduction
domains (PTD) is fused with single chain variable fragment (scFv) antibodies Heng et al., (Med
Hypotheses. 64:1105-8, 2005); SMIPs or binding domain immunoglobulin fusion proteins
specific for target protein are single-chain polypeptides comprising antigen binding domains
fused to immunoglobulin domains necessary to carry out antibody effector functions. See e.g.,
WQ03/041600, U.S. Patent publication 20030133939 and US Patent Publication 20030118592.

II. Calcium and acetate salts or buffers

[0053] It has been found that adding relatively low concentrations of calcium acetate to
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formulations of a selected antibody reduces the viscosity of the formulation. The term
"viscosity" as used herein refers to "absolute viscosity." Absolute viscosity, sometimes called
dynamic or simple viscosity, is the product of kinematic viscosity and fluid density: Absolute

Viscosity=Kinematic Viscosity x Density. The dimension of kinematic viscosity is L2/T where L is
a length and T is a time. Commonly, kinematic viscosity is expressed in centistokes (cSt). The

Sl unit of kinematic viscosity is mm?/s, which is 1 cSt. Absolute viscosity is expressed in units of
centipoise (cP). The SI unit of absolute viscosity is the millipascal-second (mPa-s), where 1
cP=1 mPa-s.

[0054] Such viscosity measurements may be made hours (e.g., 1-23 hours), days (e.g., 1-10
days), weeks (e.g., 1-5 weeks), or months (e.g., 1-12 months), or years (e.g., 1-2 years, 1-3
years) after the addition of a viscosity reducing agent to an antibody formulation. Viscosity
measurements may be made at a storage or administration temperature, e.g. 2-8°C or 25°C
(room temperature). In some embodiments, absolute viscosity of the liquid or reconstituted
liquid formulation at the storage and/or administration temperature is 10, 9, 8, 7, 6, 5, or 4 cP
or less.

[0055] In some embodiments, the viscosity of the protein formulation is measured prior to and
after the addition of the calcium acetate (and/or buffer). Methods of measuring viscosity are
well known in the art and include, for example, using a capillary viscometer, or a cone-plate
rheometer. Any methods may be used provided the same method is used to compare the test
and reference formulations.

[0056] The viscosity of an antibody formulation can be reduced by the addition of a calcium
salt, and/or an acetate salt (and/or buffer) to the formulation. Viscosity of an antibody
formulation can be reduced by about 5%, about 10%, about 15%, about 20%, about 25%,
about 30%, about 35%, about 40%, about 45%, about 50%, about 55%, about 60%, about
65%, about 70%, about 75%, about 80%, about 85%, and about 90% compared to the viscosity
of a comparable antibody formulation lacking the calcium salt, and/or acetate salt (and/or
buffer).

[0057] Exemplary calcium salts include, but are not limited to, calcium acetate, calcium
carbonate and calcium chloride. In some embodiments, the calcium acetate is at a
concentration of at least 0.5 mM, 1 mM, 2 mM, 3 mM, 4 mM, 5 mM, 6 mM, 7 mM, 8 mM, 9 mM
or 10 mM. In certain embodiments, the concentration of calcium acetate is not greater than 11
mM, 12 mM, 13 mM, 14 mM, 15 mM, 16 mM, 17 mM, 18 mM, 19 mM, or 20 mM. Any range
featuring a combination of the foregoing endpoints is contemplated, including but not limited to
from about 0.5 mM to about 10 mM, about 5 mM to about 10 mM, or about 5 mM to about 15
mM. In some embodiments, the calcium acetate is present at a concentration that reduces
viscosity of an antibody formulation by at least 30%, 40%, 50%, 60% or more compared to the
same formulation of antibody lacking the acetate salt and/or buffer, or that achieves a viscosity
of 10 cP or less, or 9, 8, 7, 6, or 5 cP or less. In certain embodiments, the calcium acetate is
added at low concentrations so as not to negatively impact the protein formulation. For
example, at calcium chloride or magnesium chloride concentrations of 20 mM or greater,
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proteins may form a gel at low storage temperatures (e.g., 2-8°C). Accordingly, a concentration
of a calcium salt is generally selected for which the viscosity is reduced at the intended storage
temperature of the reduced viscosity formulation.

[0058] In all of the ranges described herein, the concentration of cation, anion or salt
described is the final concentration in the liquid or reconstituted liquid formulation that is to be
administered. In any of the ranges described herein, the endpoints of the range are included in
the range. However, the description also contemplates the same ranges in which the lower
and/or the higher endpoint is excluded.

[0059] In some embodiments, a formulation described herein further comprises, in addition to
the calcium salt, an acetate buffer at a concentration of at least 5 mM, 6 mM, 7 mM, 8 mM, 9
mM, 10 mM, or 15 mM. In some embodiments, the concentration is no greater than 10 mM, 15
mM, 20 mM, 25 mM, 30 mM, 35 mM, 40 mM, 45 mM or 50 mM. Any range featuring a
combination of the foregoing endpoints is contemplated, including but not limited to from about
5 mM to about 15 mM, or from about 5 mM to about 10 mM. The buffer is preferably added to
a concentration that maintains pH around 5-6 or 5-5.5 or 4.5-5.5. In some embodiments, the
total concentration of acetate is about 10 mM to about 50 mM, or about 20 mM to about 40
mM.

[0060] In some aspects, the formulation comprises a total concentration of acetate that is at
least about 10 mM, 15 mM, 20 mM, 25 mM, 30 mM, 35 mM, 40 mM, 45 mM, or 50 mM. In
some embodiments, the concentration of acetate is no greater than about 30 mM, 35 mM, 40
mM, 45 mM, 50 mM, 55 mM, 60 mM, 65 mM, 70 mM, 75 mM, 80 mM, 85 mM, or 90 mM. Any
range featuring a combination of the foregoing endpoints is contemplated, including but not
limited to: about 10 mM to about 50 mM, about 20 mM to about 50 mM, about 20 mM to about
40 mM, about 30 mM to about 50 mM, or about 30 mM to about 75 mM. In some
embodiments, the acetate buffer comprises calcium acetate and/or sodium acetate.
Alternatively, in some embodiments, the acetate salt and/or buffer is present at a concentration
that reduces viscosity of an antibody formulation by at least 30%, 40%, 50%, 60% or more
compared to the same formulation of antibody lacking the acetate salt and/or buffer, or that
achieves a viscosity of 10 cP or less, or 9, 8, 7, 6, or 5 cP or less. By way of non limiting
example, a solution containing 10 mM calcium acetate will have 20 mM acetate anion and 10
mM of calcium cation, because of the divalent nature of the calcium cation, while a solution
containing 10 mM sodium acetate will have 10 mM sodium cation and 10 mM acetate anion.

[0061] In some embodiments, the total concentration of ions (cations and anions) in solution is
at least 10 mM, 15 mM, 20 mM, 25 mM, 30 mM, 35 mM, 40 mM, 45 mM, 50 mM, 55 mM, 60
mM, 65 mM, 70 mM, 75 mM, 80 mM, or 85 mM. In some embodiments, the total concentration
of ions is no greater than about 30 mM, 35 mM, 40 mM, 45 mM, 50 mM, 55 mM, 60 mM, 65
mM, 70 mM, 75 mM, 80 mM, 85 mM, 90 mM, 95 mM, 100 mM, 110 mM, 120 mM, 130 mM,
140 mM, 150 mM, 160 mM, 170 mM, 180 mM, 190 mM or 200 mM. Any range featuring a
combination of the foregoing endpoints is contemplated, including but not limited to: about 30
mM to about 60 mM, or about 30 mM to about 70 mM, or about 30 mM to about 80 mM, or
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about 40 mM to about 150 mM, or about 50 mM to about 150 mM. By way of nonlimiting
example, a solution of 10 mM calcium acetate will have a 30 mM total concentration of ions (10
mM cations and 20 mM anions).

[0062] In any of the formulations described herein, in some embodiments, the total osmolarity
is no greater than 500 mOsm/L, 450 mOsm/L, 400 mOsm/L, or 350 mOsm/L, and is preferably
close to isotonic, e.g. 250-350 mOsm/L.

[0063] Other excipients known in the art or described herein can be further included in the
formulation.

lll. Excipients in the formulation

[0064] Protein formulations are generally administered parenterally. When given parenterally,
they must be sterile. Sterile diluents include liquids that are pharmaceutically acceptable (safe
and non-toxic for administration to a human) and useful for the preparation of a liquid
formulation, such as a formulation reconstituted after lyophilization. Exemplary diluents include
sterile water, bacteriostatic water for injection (BWFI), a pH buffered solution (e.g. phosphate-
buffered saline), sterile saline solution, Ringer's solution or dextrose solution. Diluents can
include aqueous solutions of salts and/or buffers.

[0065] Excipients are additives that are included in a formulation because they either impart or
enhance the stability, delivery and manufacturability of a drug product. Regardless of the
reason for their inclusion, excipients are an integral component of a drug product and therefore
need to be safe and well tolerated by patients. For protein drugs, the choice of excipients is
particularly important because they can affect both efficacy and immunogenicity of the drug.
Hence, protein formulations need to be developed with appropriate selection of excipients that
afford suitable stability, safety, and marketability.

[0066] The excipients described herein are organized either by their chemical type or their
functional role in formulations. Brief descriptions of the modes of stabilization are provided
when discussing each excipient type. Given the teachings and guidance provided herein, those
skilled in the art will readily be able to vary the amount or range of excipient without increasing
viscosity to an undesirable level. Excipients may be chosen to achieve a desired osmolality
(i.e., isotonic, hypotonic or hypertonic) of the final solution, pH, desired stability, resistance to
aggregation or degradation or precipitation, protection under conditions of freezing,
lyophilization or high temperatures, or other properties. A variety of types of excipients are
known in the art. Exemplary excipients include salts, amino acids, other tonicity agents,
surfactants, stabilizers, bulking agents, cryoprotectants, lyoprotectants, antioxidants, metal
ions, chelating agents and/or preservatives.

[0067] Further, where a particular excipient is reported in a formulation by, e.g., percent (%)
w/v, those skilled in the art will recognize that the equivalent molar concentration of that
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excipient is also contemplated.

A. Buffers

[0068] The pH range of optimal stability needs to be identified early during pre-formulation
studies. Several approaches such as accelerated stability studies and calorimetric screening
studies have been demonstrated to be useful in this endeavor (Remmele R.L. Jr., et al,
Biochemistry, 38(16): 5241-7 (1999)). Once a formulation is finalized, the drug product must be
manufactured and maintained within a predefined specification throughout its shelf-life. Hence,
buffering agents are almost always employed to control pH in the formulation.

[0069] Organic acids, phosphates and Tris have been employed routinely as buffers in protein
formulations (Table 1). The buffer capacity of the buffering species is maximal at a pH equal to
the pKa and decreases as pH increases or decreases away from this value. Ninety percent of
the buffering capacity exists within one pH unit of its pKa. Buffer capacity also increases
proportionally with increasing buffer concentration.

[0070] Several factors need to be considered when choosing a buffer. First and foremost, the
buffer species and its concentration need to be defined based on its pKa and the desired
formulation pH. Equally important is to ensure that the buffer is compatible with the protein
drug, other formulation excipients, and does not catalyze any degradation reactions. Recently,
polyanionic carboxylate buffers such as citrate and succinate have been shown to form
covalent adducts with the side chain residues of proteins. A third important aspect to be
considered is the sensation of stinging and irritation the buffer may induce. For example,
citrate is known to cause stinging upon injection (Laursen T, et al., Basic Clin Pharmacol
Toxicol., 98(2): 218-21 (2006)). The potential for stinging and irritation is greater for drugs that
are administered via the SC or IM routes, where the drug solution remains at the site for a
relatively longer period of time than when administered by the 1V route where the formulation
gets diluted rapidly into the blood upon administration. For formulations that are administered
by direct IV infusion, the total amount of buffer (and any other formulation component) needs
to be monitored. For example, it has been reported that potassium ions administered in the
form of the potassium phosphate buffer, can induce cardiovascular effects in a patient
(Hollander-Rodriguez JC, et al., Am. Fam. Physician., 73(2): 283-90 (2006)).

Table 1: Commonly used buffering agents and their pK, values

Buffer PK, Example drug product
Acetate 4.8 Neupogen, Neulasta
Succinate pK,y1=4.8, pKyo = 5.5 Actimmune
Citrate PKa1 =31, PKaz = 4.8, PKaz = Humira
6.4
Histidine (imidazole) 6.0 Xolair
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Buffer pPK, Example drug product
Phosphate PKat =2.15, "1';3:23 = 7:2,PKa3 = | Enprel (liquid formulation)
Tris 8.1 Leukine

[0071] The buffer system present in the formulation is selected to be physiologically
compatible and to maintain a desired pH.

[0072] The pH buffering compound may be present in any amount suitable to maintain the pH
of the formulation at a predetermined level. The pH buffering agent, e.g. acetate, may be
present at a concentration between 0.1 mM and 1000 mM (1 M). In one embodiment, the pH
buffering agent is at least 0.1, 0.5, 0.7, 0.8 0.9,1.0,1.2,1.5,1.7,2,3,4,5,6,7,8,9, 10, 11,
12,13, 14, 15, 16, 17, 18, 19, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 500, 700, or 900 mM. In
another embodiment, the concentration of the pH buffering agent is between 1, 1.2, 1.5, 1.7, 2,
3,4,5,6,7,8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 30, 40, 50, 60, 70, 80, or 90 mM
and 100 mM. In still another embodiment, the concentration of the pH buffering agent is
between 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 30, or 40 mM and 50 mM. In
yet another embodiment, the concentration of the pH buffering agent is 10 mM.

[0073] Other exemplary pH buffering agents used to buffer the formulation as set out herein
include, but are not limited to glycine, glutamate, succinate, phosphate, acetate, and aspartate.
Amino acids such as histidine and glutamic acid can also be used as buffering agents.

B. Stabilizers and bulking agents

[0074] Stabilizers include a class of compounds that can serve as cryoprotectants,
lyoprotectants, and glass forming agents. Cryoprotectants act to stabilize proteins during
freezing or in the frozen state at low temperatures. Lyoprotectants stabilize proteins in the
freeze-dried solid dosage form by preserving the native-like conformational properties of the
protein during dehydration stages of freeze-drying. Glassy state properties have been
classified as "strong" or "fragile" depending on their relaxation properties as a function of
temperature. It is important that cryoprotectants, lyoprotectants, and glass forming agents
remain in the same phase with the protein in order to impart stability. Sugars, polymers, and
polyols fall into this category and can sometimes serve all three roles.

[0075] Polyols encompass a class of excipients that includes sugars, (e.g. mannitol, sucrose,
sorbitol), and other polyhydric alcohols (e.g., glycerol and propylene glycol). The polymer
polyethylene glycol (PEG) is included in this category. Polyols are commonly used as stabilizing
excipients and/or isotonicity agents in both liquid and lyophilized parenteral protein
formulations. Polyols can protect proteins from both physical and chemical degradation
pathways.
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[0076] Exemplary C3-C6 polyols include propylene glycol, glycerin (glycerol), threose, threitol,
erythrose, erythritol, ribose, arabinose, arabitol, lyxose, maltitol, sorbitol, sorbose, glucose,
mannose, mannitol, levulose, dextrose, maltose, trehalose, fructose, xylitol, inositol, galactose,
xylose, fructose, sucrose, 1,2,6-hexanetriol and the like. Higher order sugars include dextran,
propylene glycol, or polyethylene glycol. Reducing sugars such as fructose, maltose or
galactose oxidize more readily than do non-reducing sugars. Additional examples of sugar
alcohols are glucitol, maltitol, lactitol or iso-maltulose. Additional exemplary lyoprotectants
include glycerin and gelatin, and the sugars mellibiose, melezitose, raffinose, mannotriose and
stachyose. Examples of reducing sugars include glucose, maltose, lactose, maltulose, iso-
maltulose and lactulose. Examples of non-reducing sugars include non-reducing glycosides of
polyhydroxy compounds selected from sugar alcohols and other straight chain polyalcohols.
Monoglycosides include compounds obtained by reduction of disaccharides such as lactose,
maltose, lactulose and maltulose.

[0077] In some embodiments, the formulations described herein also comprise a stabilizer (or
a combination of stabilizers) is added to the formulation. The term "stabilizer" means an
excipient capable of preventing aggregation or other physical degradation, as well as chemical
degradation (for example, autolysis, deamidation, oxidation, etc.) in an aqueous and solid
state. Stabilizers that are conventionally employed in pharmaceutical compositions include, but
are not limited to, sucrose, trehalose, mannose, maltose, lactose, glucose, raffinose,
cellobiose, gentiobiose, isomaltose, arabinose, glucosamine, fructose, mannitol, sorbitol,
glycine, arginine HCL, poly-hydroxy compounds, including polysaccharides such as dextran,
starch, hydroxyethyl starch, cyclodextrins, N-methyl pyrollidene, cellulose and hyaluronic acid,
sodium chloride, [Carpenter et al.,, Develop. Biol. Standard 74:225, (1991)]. In one
embodiment, the stabilizer is incorporated in a concentration of about 0% to about 40% w/v. In
another embodiment, the stabilizer is incorporated in a concentration of at least 0.5, 1,2, 3, 4,
5,6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 30, or 40% w/v. In another embodiment,
the stabilizer is incorporated in a concentration of about 1, 2, 3, 4, 5, 6, 7, 8, 9% to about 10%
w/v. In still another embodiment, the stabilizer is incorporated in a concentration of about 2% to
about 6% w/v. In yet another embodiment, the stabilizer is incorporated in a concentration of
about 4% w/v. In yet another embodiment, the stabilizer is incorporated in a concentration of
about 6% w/v.

[0078] If desired, the formulations also include appropriate amounts of bulking and osmolarity
regulating agents suitable for forming a lyophilized "cake". Bulking agents may be either
crystalline (for example, mannitol, glycine) or amorphous (for example, sucrose, polymers such
as dextran, polyvinylpyrolidone, carboxymethylcellulose). Other exemplary bulking agents
include lactose, sorbitol, trehalose, or xylitol. In a further embodiment, the bulking agent is
incorporated in a concentration of about 0% to about 10% w/v. In another embodiment, the
bulking agent is incorporated in a concentration of at least 0.2, 0.5, 0.7, 1.0, 1.5, 2.0, 2.5, 3.0,
3.5,4.0,45,50,55,6.0,6.5, 7.0,7.5, 8.0, 8.5, 9.0, or 9.5% w/v. In a yet further embodiment
the bulking agent is in a concentration of about 1, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5% to 5.0% w/v,
to produce a mechanically and pharmaceutically stable cake.
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C. Surfactants

[0079] Protein molecules have a high propensity to interact with surfaces making them
susceptible to adsorption and denaturation at air-liquid, vial-liquid, and liquid-liquid (silicone oil)
interfaces. This degradation pathway has been observed to be inversely dependent on protein
concentration and result in either the formation of soluble and insoluble protein aggregates or
the loss of protein from solution via adsorption to surfaces. In addition to container surface
adsorption, surface-induced degradation is exacerbated with physical agitation, as would be
experienced during shipping and handling of the product.

[0080] Surfactants are commonly used in protein formulations to prevent surface-induced
degradation. Surfactants are amphipathic molecules with the capability of out-competing
proteins for interfacial positions. Hydrophobic portions of the surfactant molecules occupy
interfacial positions (e.g., air/liquid), while hydrophilic portions of the molecules remain oriented
towards the bulk solvent. At sufficient concentrations (typically around the detergent's critical
micellar concentration), a surface layer of surfactant molecules serve to prevent protein
molecules from adsorbing at the interface. Thereby, surface-induced degradation is minimized.
The most commonly used surfactants are fatty acid esters of sorbitan polyethoxylates, i.e.
polysorbate 20 and polysorbate 80 (e.g., Avonex®, Neupogen®, Neulasta®). The two differ
only in the length of the aliphatic chain that imparts hydrophobic character to the molecules, C-
12 and C-18, respectively. Accordingly, polysorbate-80 is more surface-active and has a lower
critical micellar concentration than polysorbate-20. The surfactant poloxamer 188 has also
been used in several marketed liquid products such Gonal-F ®, Norditropin ®, and Ovidrel ®.

[0081] Detergents can also affect the thermodynamic conformational stability of proteins. Here
again, the effects of a given excipient will be protein specific. For example, polysorbates have
been shown to reduce the stability of some proteins and increase the stability of others.
Detergent destabilization of proteins can be rationalized in terms of the hydrophobic tails of the
detergent molecules that can engage in specific binding with partially or wholly unfolded protein
states. These types of interactions could cause a shift in the conformational equilibrium
towards the more expanded protein states (i.e. increasing the exposure of hydrophobic
portions of the protein molecule in complement to binding polysorbate). Alternatively, if the
protein native state exhibits some hydrophobic surfaces, detergent binding to the native state
may stabilize that conformation.

[0082] Another aspect of polysorbates is that they are inherently susceptible to oxidative
degradation. Often, as raw materials, they contain sufficient quantities of peroxides to cause
oxidation of protein residue side-chains, especially methionine. The potential for oxidative
damage arising from the addition of stabilizer emphasizes the point that the lowest effective
concentrations of excipients should be used in formulations. For surfactants, the effective
concentration for a given protein will depend on the mechanism of stabilization. It has been
postulated that if the mechanism of surfactant stabilization is related to preventing surface-
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denaturation the effective concentration will be around the detergent's critical micellar
concentration. Conversely, if the mechanism of stabilization is associated with specific protein-
detergent interactions, the effective surfactant concentration will be related to the protein
concentration and the stoichiometry of the interaction (Randolph T.W., et al., Pharm
Biotechnol., 13:159-75 (2002)).

[0083] Surfactants may also be added in appropriate amounts to prevent surface related
aggregation phenomenon during freezing and drying [Chang, B, J. Pharm. Sci. 85:1325,
(1996)]. Exemplary surfactants include anionic, cationic, nonionic, zwitterionic, and amphoteric
surfactants including surfactants derived from naturally-occurring amino acids. Anionic
surfactants include, but are not limited to, sodium lauryl sulfate, dioctyl sodium sulfosuccinate
and dioctyl sodium sulfonate, chenodeoxycholic acid, N-lauroylsarcosine sodium salt, lithium
dodecyl sulfate, 1-octanesulfonic acid sodium salt, sodium cholate hydrate, sodium
deoxycholate, and glycodeoxycholic acid sodium salt. Cationic surfactants include, but are not
limited to, benzalkonium chloride or benzethonium chloride, cetylpyridinium chloride
monohydrate, and hexadecyltrimethylammonium bromide. Zwitterionic surfactants include, but
are not limited to, CHAPS, CHAPSO, SB3-10, and SB3-12. Non-ionic surfactants include, but
are not limited to, digitonin, Triton X-100, Triton X-114, TWEEN-20, and TWEEN-80. In another
embodiment, surfactants include lauromacrogol 400, polyoxyl 40 stearate, polyoxyethylene
hydrogenated castor oil 10, 40, 50 and 60, glycerol monostearate, polysorbate 40, 60, 65 and
80, soy lecithin and other phospholipids such as DOPC, DMPG, DMPC, and DOPG; sucrose
fatty acid ester, methyl cellulose and carboxymethyl cellulose.

[0084] Formulations described herein may further comprise these surfactants, either
individually or as a mixture in different ratios. In one embodiment, the surfactant is
incorporated in a concentration of about 0% to about 5% w/v. In another embodiment, the
surfactant is incorporated in a concentration of at least 0.001, 0.002, 0.005, 0.007, 0.01, 0.05,
0.1, 0.2, 0.3, 04, 0.5, 0.6, 0.7, 0.7, 0.8, 0.9, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, or 4.5% wiv. In
another embodiment, the surfactant is incorporated in a concentration of about 0.001 % to
about 0.5% wi/v. In still another embodiment, the surfactant is incorporated in a concentration
of about 0.004, 0.005, 0.007, 0.01, 0.05, or 0.1% w/v to about 0.2% w/v. In yet another
embodiment, the surfactant is incorporated in a concentration of about 0.01% to about 0.1%
wiv.

[0085] In some embodiments, viscosity reduction is achieved with relatively little or no
surfactant, e.g. 0.1% or less total surfactant, or 0.05% or less, or 0.01% or less.

D. Amino acids

[0086] Amino acids have found versatile use in protein formulations as buffers, bulking
agents, stabilizers and antioxidants. Histidine and glutamic acid are employed to buffer protein
formulations in the pH range of 5.5 - 6.5 and 4.0 - 5.5 respectively. The imidazole group of
histidine has a pKa = 6.0 and the carboxyl group of glutamic acid side chain has a pKa of 4.3
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which makes them suitable for buffering in their respective pH ranges. Glutamic acid is found in
some formulations (e.g., Stemgen®). Histidine is commonly found in marketed protein
formulations (e.g., Xolair®, Herceptin®, Recombinate®). It provides a good alternative to
citrate, a buffer known to sting upon injection. Interestingly, histidine has also been reported to
have a stabilizing effect when used at high concentrations in both liquid and lyophilized
presentations (Chen B, et al., Pharm Res., 20(12): 1952-60 (2003)). Histidine (up to 60 mM)
was also observed to reduce the viscosity of a high concentration formulation of this antibody.
However, in the same study, the authors observed increased aggregation and discoloration in
histidine containing formulations during freeze-thaw studies of the antibody in stainless steel
containers. The authors attributed this to an effect of iron ions leached from corrosion of steel
containers. Another note of caution with histidine is that it undergoes photo-oxidation in the
presence of metal ions (Tomita M, et al., Biochemistry, 8(12): 5149-60 (1969)). The use of
methionine as an antioxidant in formulations appears promising; it has been observed to be
effective against a number of oxidative stresses (Lam XM, et al., J Pharm Sci., 86(11): 1250-5
(1997)).

[0087] The amino acids glycine, proline, serine and alanine stabilize proteins. Glycine is also a
commonly used bulking agent in lyophilized formulations (e.g., Neumega ®, Genotropin®,
Humatrope®). Arginine has been shown to be an effective agent in inhibiting aggregation and
has been used in both liquid and Iyophilized formulations (e.g., Activase®, Avonex®, Enbrel®
liquid).

E. Antioxidants

[0088] Oxidation of protein residues arises from a number of different sources. Beyond the
addition of specific antioxidants, the prevention of oxidative protein damage involves the
careful control of a number of factors throughout the manufacturing process and storage of the
product such as atmospheric oxygen, temperature, light exposure, and chemical
contamination. The most commonly used pharmaceutical antioxidants are reducing agents,
oxygen/free-radical scavengers, or chelating agents. Antioxidants in therapeutic protein
formulations must be water-soluble and remain active throughout the product shelf-life.
Reducing agents and oxygen/free-radical scavengers work by ablating active oxygen species
in solution. Chelating agents such as EDTA can be effective by binding trace metal
contaminants that promote free-radical formation. For example, EDTA was utilized in the liquid
formulation of acidic fibroblast growth factor to inhibit the metal ion catalyzed oxidation of
cysteine residues. EDTA has been used in marketed products like Kineret® and Ontak®.

[0089] However, antioxidants themselves can induce other covalent or physical changes to
the protein. A number of such cases have been reported in the literature. Reducing agents
(like glutathione) can cause disruption of intramolecular disulfide linkages, which can lead to
disulfide shuffling. In the presence of transition metal ions, ascorbic acid and EDTA have been
shown to promote methionine oxidation in a number of proteins and peptides (Akers MJ, and
Defelippis MR. Peptides and Proteins as Parenteral Solutions. In: Pharmaceutical Formulation
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Development of Peptides and Proteins. Sven Frokjaer, Lars Hovgaard, editors. Pharmaceutical
Science. Taylor and Francis, UK (1999)); Fransson J.R., J. Pharm. Sci. 86(9): 4046-1050
(1997); Yin J, et al,, Pharm Res., 21(12): 2377-83 (2004)). Sodium thiosulfate has been
reported to reduce the levels of light and temperature induced methionine-oxidation in rhuMab
HER2; however, the formation of a thiosulfate-protein adduct was also reported in this study
(Lam XM, Yang JY, et al., J Pharm Sci. 86(11): 1250-5 (1997)). Selection of an appropriate
antioxidant is made according to the specific stresses and sensitivities of the protein.

F. Metal lons

[0090] In general, transition metal ions are undesired in protein formulations because they
can catalyze physical and chemical degradation reactions in proteins. However, specific metal
ions are included in formulations when they are co-factors to proteins and in suspension
formulations of proteins where they form coordination complexes (e.g., zinc suspension of
insulin). Recently, the use of magnesium ions (10 -120 mM) has been proposed to inhibit the
isomerization of aspartic acid to isoaspartic acid (WO 2004/039337).

[0091] Two examples where metal ions confer stability or increased activity in proteins are
human deoxyribonuclease (rhDNase, Pulmozyme®), and Factor VIII. In the case of rhDNase,

Ca*2 ions (up to 100 mM) increased the stability of the enzyme through a specific binding site
(Chen B, et al., J Pharm Sci., 88(4): 477-82 (1999)). In fact, removal of calcium ions from the
solution with EGTA caused an increase in deamidation and aggregation. However, this effect

was observed only with Ca*2 ions; other divalent cations - Mg*?, Mn*2 and Zn*? were
observed to destabilize rhDNase. Similar effects were observed in Factor VIII. Ca*2 and Sr*2

ions stabilized the protein while others like Mg*2, Mn*2 and Zn*2, Cu*2 and Fe*2 destabilized
the enzyme (Fatouros, A., et al,, Int. J. Pharm., 155, 121-131 (1997). In a separate study with

Factor VIII, a significant increase in aggregation rate was observed in the presence of Al*3 ions
(Derrick TS, et al., J. Pharm. Sci., 93(10): 2549-57 (2004)). The authors note that other

excipients like buffer salts are often contaminated with AI*3 ions and illustrate the need to use
excipients of appropriate quality in formulated products.

G. Preservatives

[0092] Preservatives are necessary when developing multi-use parenteral formulations that
involve more than one extraction from the same container. Their primary function is to inhibit
microbial growth and ensure product sterility throughout the shelf-life or term of use of the drug
product. Commonly used preservatives include phenol, benzyl alcohol, meta-cresol, alkyl
parabens such as methyl paraben or propyl paraben, benzalkonium chloride, and
benzethonium chloride. Other examples of compounds with amtimicrobial preservative activity
include octadecyldimethylbenzyl ammonium chloride, hexamethonium chloride. Other types of
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preservatives include aromatic alcohols such as butyl alcohol, phenol, benzyl alcohol; atechol,
resorcinol, cyclohexanol, 3-pentanol. Although preservatives have a long history of use, the
development of protein formulations that includes preservatives can be challenging.
Preservatives almost always have a destabilizing effect (aggregation) on proteins, and this has
become a major factor in limiting their use in multi-dose protein formulations (Roy S, et al., J
Pharm Sci., 94(2): 382-96 (2005)).

[0093] Multi-use injection pen presentations include preserved formulations. For example,
preserved formulations of hGH are currently available on the market. Norditropin® (liquid,
Novo Nordisk), Nutropin AQ® (liquid, Genentech) & Genotropin (lyophilized - dual chamber
cartridge, Pharmacia & Upjohn) contain phenol while Somatrope® (Eli Lilly) is formulated with
m-cresol.

[0094] Several aspects need to be considered during the formulation development of
preserved dosage forms. The effective preservative concentration in the drug product must be
optimized. This requires testing a given preservative in the dosage form with concentration
ranges that confer anti-microbial effectiveness without compromising protein stability. For
example, three preservatives were successfully screened in the development of a liquid
formulation for interleukin-1 receptor (Type I), using differential scanning calorimetry (DSC).
The preservatives were rank ordered based on their impact on stability at concentrations
commonly used in marketed products (Remmele RL Jr., et al., Pharm Res., 15(2): 200-8
(1998)).

[0095] Some preservatives can cause injection site reactions, which is another factor that
needs consideration when choosing a preservative. In clinical trials that focused on the
evaluation of preservatives and buffers in Norditropin, pain perception was observed to be
lower in formulations containing phenol and benzyl alcohol as compared to a formulation
containing m-cresol (Kappelgaard A.M., Horm Res. 62 Suppl 3:98-103 (2004)). Interestingly,
among the commonly used preservative, benzyl alcohol possesses anesthetic properties
(Minogue SC, and Sun DA, Anesth Analg., 100(3): 683-6 (2005)).

IV. Kits

[0096] As an additional aspect of the disclosure, the described herein are kits which comprise
one or more formulations described herein packaged in a manner which facilitates their use for
administration to subjects. Such a kit may include a formulation described herein (e.g., a
composition comprising any of the antibodies described therein), packaged in a container such
as a sealed bottle, vessel, single-use or multi-use vial, prefilled syringe, or prefilled injection
device, optionally with a label affixed to the container or included in the package that describes
use of the compound or composition in practicing the method. In one aspect of the disclosure,
the compound or composition is packaged in a unit dosage form. The kit may further include a
device suitable for administering the composition according to a specific route of
administration. Preferably, the kit contains a label that describes use of an antibody described



DK/EP 2569010 T3

herein or formulation described herein.

V. Dosages

[0097] The dosage regimen involved in a method for treating a condition described herein will
be determined by the attending physician, considering various factors which modify the action
of drugs, e.g. the age, condition, body weight, sex and diet of the patient, the severity of any
infection, time of administration and other clinical factors. In various aspects, the daily regimen
is in the range of 0.1-50 mg of a preparation of antibody per kilogram of body weight
(calculating the mass of the protein alone, without chemical modification). In some
embodiments, the dosage is about 0.5 mg/kg to 20 mg/kg, or about 0.5-10 mg/kg.

[0098] The formulations are generally administered parenterally, e.g. intravenously,
subcutaneously, intramuscularly, via aerosol (intrapulmonary or inhalational administration), or
via depot for long-term release. In some embodiments, the formulation is administered
intravenously by an initial bolus followed by a continuous infusion to maintain therapeutic
circulating levels of drug product. In other embodiments, the formulation is administered as a
one-time dose. Those of ordinary skill in the art will readily optimize effective dosages and
administration regimens as determined by good medical practice and the clinical condition of
the individual patient. The frequency of dosing will depend on the pharmacokinetic parameters
of the agents and the route of administration. The optimal pharmaceutical formulation will be
determined by one skilled in the art depending upon the route of administration and desired
dosage. See for example, Remington's Pharmaceutical Sciences, 18th Ed. (1990, Mack
Publishing Co., Easton, PA 18042) pages 1435-1712. Such formulations may influence the
physical state, stability, rate of in vivo release, and rate of in vivo clearance of the administered
agents. Depending on the route of administration, a suitable dose may be calculated according
to body weight, body surface area or organ size. Further refinement of the calculations
necessary to determine the appropriate dosage for treatment involving each of the above
mentioned formulations is routinely made by those of ordinary skill in the art without undue
experimentation, especially in light of the dosage information and assays disclosed herein, as
well as the pharmacokinetic data observed in the human clinical trials discussed above.
Appropriate dosages may be ascertained through use of established assays for determining
blood level dosages in conjunction with appropriate dose-response data. The final dosage
regimen will be determined by the attending physician, considering various factors which
modify the action of drugs, e.g. the drug's specific activity, the severity of the damage and the
responsiveness of the patient, the age, condition, body weight, sex and diet of the patient, the
severity of any infection, time of administration and other clinical factors. As studies are
conducted, further information will emerge regarding the appropriate dosage levels and
duration of treatment for various diseases and conditions.

VI. Therapeutic Uses of the Formulation
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[0099] The formulations described herein are useful for treating or preventing bone-related
disorders, such as bone-related disorders associated with abnormal osteoblast or osteoclast
activity. In some embodiments, the formulation is administered to a subject suffering from a
bone related disorder selected from the group consisting of achondroplasia, cleidocranial
dysostosis, enchondromatosis, fibrous dysplasia, Gaucher's Disease, hypophosphatemic
rickets, Marfan's syndrome, multiple hereditary exotoses, neurofibromatosis, osteogenesis
imperfecta, osteopetrosis, osteopoikilosis, sclerotic lesions, pseudoarthrosis, pyogenic
osteomyelitis, periodontal disease, anti-epileptic drug induced bone loss, primary and
secondary hyperparathyroidism, familial hyperparathyroidism syndromes, weightlessness
induced bone loss, osteoporosis in men, postmenopausal bone loss, osteoarthritis, renal
osteodystrophy, infiltrative disorders of bone, oral bone loss, osteonecrosis of the jaw, juvenile
Paget's disease, melorheostosis, metabolic bone diseases, mastocytosis, sickle cell
anemia/disease, organ transplant related bone loss, kidney transplant related bone loss,
systemic lupus erythematosus, ankylosing spondylitis, epilepsy, juvenile arthritides,
thalassemia, mucopolysaccharidoses, Fabry Disease, Turner Syndrome, Down Syndrome,
Klinefelter Syndrome, leprosy, Perthe's Disease, adolescent idiopathic scoliosis, infantile onset
multi-system inflammatory disease, Winchester Syndrome, Menkes Disease, Wilson's Disease,
ischemic bone disease (such as Legg-Calve-Perthes disease and regional migratory
osteoporosis), anemic states, conditions caused by steroids, glucocorticoid-induced bone loss,
heparin-induced bone loss, bone marrow disorders, scurvy, malnutrition, calcium deficiency,
osteoporosis, osteopenia, alcoholism, chronic liver disease, postmenopausal state, chronic
inflammatory conditions, rheumatoid arthritis, inflammatory bowel disease, ulcerative colitis,
inflammatory colitis, Crohn's disease, oligomenorrhea, amenorrhea, pregnancy, diabetes
mellitus, hyperthyroidism, thyroid disorders, parathyroid disorders, Cushing's disease,
acromegaly, hypogonadism, immobilization or disuse, reflex sympathetic dystrophy syndrome,
regional osteoporosis, osteomalacia, bone loss associated with joint replacement, HIV
associated bone loss, bone loss associated with loss of growth hormone, bone loss associated
with cystic fibrosis, chemotherapy-associated bone loss, tumor-induced bone loss, cancer-
related bone loss, hormone ablative bone loss, multiple myeloma, drug-induced bone loss,
anorexia nervosa, disease-associated facial bone loss, disease-associated cranial bone loss,
disease-associated bone loss of the jaw, disease-associated bone loss of the skull, bone loss
associated with aging, facial bone loss associated with aging, cranial bone loss associated with
aging, jaw bone loss associated with aging, skull bone loss associated with aging, and bone
loss associated with space travel.

[0100] In some embodiments, the formulations described herein are useful for improving
outcomes in orthopedic procedures, dental procedures, implant surgery, joint replacement,
bone grafting, bone cosmetic surgery and bone repair such as fracture healing, nonunion
healing, delayed union healing and facial reconstruction. One or more compositions may be
administered before, during and/or after the procedure, replacement, graft, surgery or repair.

[0101] The formulation need not cure the subject of the disorder or completely protect against
the onset of a bone-related disorder to achieve a beneficial biological response. The
formulation may be used prophylactically, meaning to protect, in whole or in part, against a
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bone-related disorder or symptom thereof. The formulation also may be used therapeutically to
ameliorate, in whole or in part, a bone-related disorder or symptom thereof, or to protect, in
whole or in part, against further progression of a bone-related disorder or symptom thereof.
Indeed, the materials and methods of the invention are particularly useful for increasing bone
mineral density and maintaining the increased bone mineral density over a period of time.

[0102] One or more administrations of a formulation described herein may be carried out over
a therapeutic period of, for example, about 1 month to about 12 months (e.g., about 2 months,
about 3 months, about 4 months, about 5 months, about 6 months, about 7 months, about 8
months, about 9 months, about 10 months, or about 11 months). In some embodiments, a
subject is administered one or more doses of the formulation to maintain bone mineral density.
The term "maintain bone mineral density" as used herein means that the increased bone
mineral density resulting the initial dose of the formulation does not fall more than about 1% to
about 5% over the course of about 6 months, about 9 months about 1 year, about 18 months,
about 2 years, or over the course of the patient's life). It will be appreciated that a patient can
require alternate treatment phases for increasing bone density and maintaining bone density.

[0103] In addition, it may be advantageous to administer multiple doses of the formulation or
space out the administration of doses, depending on the therapeutic regimen selected for a
particular subject. The formulation can be administered periodically over a time period of one
year or less (e.g., 9 months or less, 6 months or less, or 3 months or less). In this regard, the
formulation can be administered to the human once every about 7 days, or 2 weeks, or 3
weeks, or 1 month, or 5 weeks, or 6 weeks, or 7 weeks, or 2 months, or 9 weeks, or 10 weeks,
or 11 weeks, or 3 months, or 13 weeks, or 14 weeks, or 15 weeks, or 4 months, or 17 weeks,
or 18 weeks, or 19 weeks, or 5 months, or 21 weeks, or 22 weeks, or 23 weeks, or 6 months,
or 12 months.

VII. Combination therapy

[0104] Treatment of a pathology by combining two or more agents that target the same
pathogen or biochemical pathway sometimes results in greater efficacy and diminished side
effects relative to the use of the therapeutically relevant dose of each agent alone. In some
cases, the efficacy of the drug combination is additive (the efficacy of the combination is
approximately equal to the sum of the effects of each drug alone), but in other cases the effect
can be synergistic (the efficacy of the combination is greater than the sum of the effects of
each drug given alone). As used herein, the term "combination therapy" means the two
compounds can be delivered in a simultaneous manner, e.g. concurrently, or wherein one of
the compounds is administered first, followed by the second agent, e.g., sequentially. The
desired result can be either a subjective relief of one or more symptoms or an objectively
identifiable improvement in the recipient of the dosage.

[0105] In some embodiments, the formulation is administered along with a standard of care
therapeutic for the treatment of decreased bone mineral density. As used herein, the term
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"standard of care" refers to a treatment that is generally accepted by clinicians for a certain
type of patient diagnosed with a type of illness. In some embodiments, the standard of care
therapeutic is selected from the group consisting of an anti-resorptive drug, a bone-forming
agent, an estrogen receptor antagonist (including, but not limited to, raloxifene, bazedoxifene
and lasofoxifene) and a drug that has a stimulatory effect on osteoclasts. In some
embodiments, the anti-resorptive drug includes, but is not limited to, a bisphosphonate
(including, but not limited to, alendronate, risedronate, ibandronate and zoledronate), an
estrogen or estrogen analogue, a selective estrogen receptor modulator (SERM) and a
calcium source, Tibolone, calcitonin, a calcitriol and hormone replacement therapy. In some
embodiments, the bone-forming agent includes, but is not limited to parathyroid hormone
(PTH) or a peptide fragment thereof, PTH-related protein (PTHrp), bone morphogenetic
protein, osteogenin, NaF, a PGE, agonist, a statin, and a RANK ligand (RANKL). In some

embodiments, the drug having a stimulatory effect on osteoclasts includes, but it not limited to,
vitamin D, or a vitamin D derivative or mimic thereof.

[0106] In some embodiments, the formulation is administered to a subject when treatment of
a standard of care therapeutic described herein is contraindicated.

EXAMPLES

Example 1 - Calcium acetate reduced the effective viscosity of sclerostin antibody
formulations

[0107] 10 ml of a selected anti-sclerostin antibody (75.7 mg/ml) was dialyzed against 2 liters
of 10 mM Na(OAc) and 9% sucrose at 4°C for 2 hours. A selected anti-sclerostin antibody
(75.7 mg/ml) was concentrated to approximately 160 mg/ml and diluted with water to
approximately 140 mg/ml and 120 mg/ml. Absorbance of the diluted samples were determined
to be 120, 142 and 157 mg/ml, respectively

[0108] 10 pl 1.0M Ca(OAc), was added to 1 ml of the 120 mg/ml, 140 mg/ml and 160 mg/mi

samples. Absolute viscosity, pH and osmolarity of the samples were determined (See Table 2).
Absolute viscosity of the samples (500ul) was measured using Brookfield LV-DVII cone and
plate viscometer with a CPE-40 spindle with matching sample cup temperature regulated by a
circulating water bath at constant 25°C. .

Table 2

Sample Viscosity (cP) pH Osmolarity
120 mg/ml (Control) 18 5.3 375

120 mg/ml + 10 mM Ca(OAc), 8.4 54 398

142 mg/ml + 10 mM Ca(OAc), 17 54 450
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Sample Viscosity (cP) pH Osmolarity
157 mg/ml + 10 mM Ca(OAc), 36 54 610

[0109] Results indicated that 10 mM Ca(OAc), spiked into a liquid composition of the selected

antibody reduced viscosity by about half. This experiment is performed for each of antibodies
Ab-4, Ab-5, Ab-13, Ab-14, Ab-19, Ab-20 and Ab-23.

Example 2 - Formulations adjustment

[0110] 10 ml of a selected anti-sclerostin antibody (75.7 mg/ml) was dialyzed against 2 liters
of 10 mM Na(OAc), 6% sucrose or 4% sucrose at 4°C for 2 hours. Each sucrose formulation
was then concentrated using Amicons to approximately 140 mg/ml then diluted with water back
down to the targeted concentrations (i.e., 120 mg/ml, 140 mg/ml and 160 mg/ml). Absorbance
values of the diluted samples were determined to be 124 mg/ml (4% sucrose), 119.5 mg/ml
(6% sucrose), 137.5 mg/ml (4% sucrose) and 142 mg/ml (6% sucrose), respectively.

[0111] 10 pl 1.0M Ca(OAc), was added to 1 ml of the samples. Viscosity, osmolarity and pH of
the samples were determined (See Table 3)

Table 3

Sample mM {Mg/mL jpH Osmolarity { Viscosity
(cP)

120 mg/mL + 10 mM CaOAC + 10 124 5.285 {214 6.2

4% sucrose

120 mg/mL + 10 mM CaOAC + 10 119.5 {5.25 {282 5.7

6% sucrose

140 mg/mL + 10 mM CaOAC + 10 137.5 {5.303 {231 9.5

4% sucrose

140 mg/mL + 10 mM CaOAC + 10 142 5.307 {294 11

6% sucrose

[0112] The assay was repeated as follows: 10 ml of a selected anti-sclerostin antibody (75.7
mg/ml) was dialyzed against 2 liters of 10 mM Na(OAc), 6% sucrose or 4% sucrose at 4°C for
2 hours. Each sucrose formulation was then concentrated using Amicon filter to approximately
140 mg/ml then diluted with water back down to the targeted concentrations (i.e., 70 mg/ml,
100 mg/ml and 120 mg/ml). Absorbance values of the diluted samples were determined to be
71 mg/ml (4% sucrose), 68.2 mg/ml (6% sucrose), 99.4 mg/ml (4% sucrose), 100.5 (6%
sucrose), 122 mg/ml (4% sucrose) and 113 mg/ml (6% sucrose), respectively.

[0113] pH, osmolarity and viscosity of the samples were determined. See Table 4.
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Table 4

Sample mM iMg/mL {pH Osmolarity { Viscosity

(cP)

70 mg/mL + 4% sucrose 10 {71 5.205 {154 3.5
70 mg/mL + 10 mM CaOAC + 4% {10 71 5.233 {183 2.2
sucrose

70 mg/mL 6% sucrose 10 {68.2 5.201 {231 3.4
70 mg/mL + 10 MM CaOAC + 6% {10 i{68.2 {5.279 {256 2.4
sucrose

100 mg/mL + 4% sucrose 10 994 5.265 {165 8.1
100 mg/mL + 10 mM CaOAC + 10 {99.4 {5.288 {191 4.1
4% sucrose

100 mg/mL + 6% sucrose 10 {100.5 {5.273 241 8.4
100 mg/mL + 10 mM CaOAC + 10 §100.5 §5.303 {270 4.3
6% sucrose

120 mg/mL + 4% sucrose 10 {122 5.295 {177 15.6
120 mg/mL + 10 mM CaOAC + 10 {122 5.306 {202 6.9
4% sucrose

120 mg/mL + 6% sucrose 10 {113 53 249 15.4
120 mg/mL + 10 mM CaOAC + 10 {113 5.311 {274 6.6

6% sucrose

[0114] Lowering pH of Ca(OAc), buffer to 5.2 kept all final formulation pHs between 5.25 and

5.307. The 4% sucrose formulations were below the isotonic range (250-350 mOsm/kg), but
the 6% sucrose formulations were near the middle of the isotonic range.

[0115] To further assess the effect of 6% sucrose with 10 mM Ca(OAc)s, in reducing viscosity,

the assay above was repeated with further concentrations of anti-sclerostin antibody up to 160
mg/ml.

[0116] Samples were prepared as described above with the following concentrations: 120
mg/ml, 140 mg/ml and 160 mg/ml. 10 pl of 1.0M Ca(OAc)y, pH 5.2, was added to each of the

samples. pH, osmolarity and viscosity of the samples were determined. See Table 5.
Table 5

Sample mM  {Mg/mL {pH Osmolarity { Viscosity
(cP)

100 mg/mL + 10 mM CaOAC + 10 {107 5.285 {271 4.3

6% sucrose

100 mg/mL + 10 mM CaOAC + 10 {107 5.285 {277 4.3

6% sucrose
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Sample mM {Mg/mL {pH Osmolarity { Viscosity
(cP)

120 mg/mL + 10 mM CaOAC + 10 3120 5.311 {279 6.1

6% sucrose

120 mg/mL + 10 mM CaOAC + 10 120 5.311 {278 6

6% sucrose

140 mg/mL + 10 mM CaOAC + 10 145 5.329 X 12

6% sucrose

140 mg/mL + 10 mM CaOAC + 10 1145 5.329 {309 117

6% sucrose

160 mg/mL + 10 mM CaOAC + 10 §168.7 {5343 {X 18.8

6% sucrose

160 mg/mL + 10 mM CaOAC + 10 {168.7 }{5.343 X 18.8

6% sucrose

[0117] The above-described experiments are performed for each of antibodies Ab-4, Ab-5,

Ab-13, Ab-14, Ab-19, Ab-20 and Ab-23.

Example 3 - Effect of calcium acetate in other high protein concentration formulations.

[0118] The following Example determined whether calcium acetate reduces the viscosity of
formulations containing high concentration of protein other than a sclerostin antibody.

[0119] Non-sclerostin antibodies #1-#5 were determined to have a concentration of 131.6
mg/ml, 94 mg/ml, 113.2 mg/ml, 50 mg/ml and 106.3, respectively. The term "non-sclerostin
antibody" as used herein means an antibody other than a sclerostin antibody described herein.

[0120] 10 pl 1.0M Ca(OAc), was added to 1 ml of the 5 samples discussed above. Viscosity,
pH and osmolarity of the samples were determined (See Table 6).

Table 6

Sample Mg/mL Viscosity (cP)
Non-sclerostin antibody #1 94 6.8
Non-sclerostin antibody #1+ 10 mM Ca(OAc), 94 5.10
Non-sclerostin antibody #2 135 9.8
Non-sclerostin antibody #2 + 10 mM Ca(OAc), 135 8.3

Protein # 1 50 3.3

Protein #1 + 10 mM Ca(OAc), 50 3.2

Protein #1 106.3 16.6
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Sample Mg/mL Viscosity (cP)
Protein #1 + 10 mM Ca(OAc), 106.3 15.6

[0121] Calcium acetate did not significantly reduce the viscosity of any of the samples.

Example 4 - Effect of non-calcium salts on the viscosity of high concentration anti-
sclerostin antibody formulation.

[0122] The following experiment was performed to determine whether non-calcium salts
would be capable of reducing the viscosity of an anti-sclerostin antibody formulation.

[0123] A selected anti-sclerostin antibody (the same as in Examples 1-2 above) was
concentrated to ~130 mg/mL. 10 pl of either 1.0M (NH4)2SO4 or 1.0M MgSO4 was added to 1

ml of antibody sample. Viscosity of the control was determined to be 30 cP. MgSO4 was
determined to significantly reduce viscosity of the sample (MgSO4 + sample = 16 cP).

(NH4)2S04 did not significantly reduce viscosity of the sample.

Example 5 - Effect of other calcium salts on the viscosity of high concentration anti-
sclerostin antibody formulation.

[0124] The following experiment was performed to determine whether calcium salts other than
calcium acetate would be capable of reducing the viscosity of an anti-sclerostin antibody
formulation.

[0125] A selected anti-sclerostin antibody (the same as in Examples 1-2 above) was
concentrated to ~125 mg/mL. 10 pl of either 25 mM CaCly or 25 mM MgCl, was added to 1 ml

of antibody sample. Viscosity of the control was determined to be 18.5 cP. CaCly, and MgCl,
were determined to significantly reduce viscosity of the sample (CaCly + sample = 9 cP and

MgCly + sample = 8).

Example 6 - Effect of calcium acetate on another anti-sclerostin antibody.

[0126] The following experiment was performed to determine whether calcium acetate would
be capable of reducing the viscosity of an anti-sclerostin antibody formulation comprising a
different anti-sclerostin antibody than in Examples 1-2 above.

[0127] A selected anti-sclerostin antibody was concentrated to ~131 mg/mL. 10 yl 1.0M
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Ca(OAc), was added to 1 ml of antibody sample. Viscosity of the control was determined to be

17.3 cP. Ca(OAc), was determined to slightly reduce viscosity of the sample (15.3 cP)

[0128] Numerous modifications and variations in the practice of the invention are expected to
occur to those of skill in the art upon consideration of the presently preferred embodiments
thereof. Consequently, the only limitations which should be placed upon the scope of the
invention are those which appear in the appended claims.

SEQUENCE LISTING

[0129]

<110> Timothy Osslund

<120> High Concentration Antibody Formulations
<130> 31173/45219A

<140> US-61/334,986
<141>2010-05-14

<160> 248
<170> Patentln version 3.5

<210>1

<211>13

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-A & Ab-1 LCDR1

<400> 1

Gln Ser Ser Gln Ssr Val Tyr Asp Asn Asn Trp Leu Ala
1 5 10

<210> 2

<211>7

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-A and Ab-1 LCDR2

<400> 2

Asp Ala Ser Asp Leu Ala Ser



<210> 3

<211>10

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-A and Ab-1 LCDR3

<400> 3

Gln Gly Ala Tyr Asn Asp Val Ile Tyr Ala

1 5

<210>4

<211>5

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-A and Ab-1 HCDR1

<400> 4

Ser Tyr Trp Met Ash
1 5

<210>5

<211> 16

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-1 and Ab-2 HCDR2

<400> 5

Thr Ile Asp Se2r Gly Gly Arg Thr Asp Tvr Ala Ser Trp Ala Lyg Gly

1 5

<210>6

<211>4

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-A and Ab-1 HCDR3

<400> 6

Asn Trp Asn Leu
1
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<210>7
<211> 654
<212>DNA

<213> Artificial Sequence

<220>

<223> Rabbit-Mouse Chimera

<220>

<221> misc_feature
<223> Ab-A light chain (no signal)

<400>7
gcgcaagtgce

atcaattgce
aaaccaggge

ccatcgcgygt

cagtgtgceg
tteggeggag
tteeccaccat
aacttctacc
ggcgtectga
acectecacgt

cacaagacat

<210>8
<211> 217
<212>PRT

tgacccagac
agtccagtea
agcctoccaa

tcagtggecag

atgctgccac
ggaccgaggt
ccagtgagea
cradagacet
acagttggac
tgaccaagga

caacttcacc

tccagcctcc
gagtgtttat
getectoatt

tggatctyggy

ttactactct
ggtggtcaaa
gttaacatet
caatgtcaag
tgatcaggac
cgagtatgaa

cattgtcaag

<213> Artificial Sequence

<220>

<223> Rabbit-Mouse Chimera

<220>

<221> MISC_FEATURE

<223> Ab-A light chain (no signal)

<400> 8

gtgtectgcag
gataacaact
tatgatgecat

acacagttca

caaggegett
cgtacggatg
ggaggtgceet
tggaagattyg
ageaaagaca
cgacataaca

agettcaaca

ctgtgggagy
ggttagcctyg
cegatetgge

ctctcaccat

ataatgatgt
ctgeaccaac
cagtegtgtyg
atggcagtga
gcacctacag
gectatacctg

ggaatgagtyg

cacagtcacc
gtttcagcag
atctggggte
cagcggcgty
tatttatget
tgtateccatc
cttettgaac
acgacaaaat
catgagcagce
tgaggceact

ttag

Ala Gln Va_ Leu Thr Gln Thr Pro Ala Ser Val Ser Ala Ala Val Gly

B

Gly Thr Va. Thr Ile Asn Cys Cln Ser Ser Gln Ser Val

5

20

10

25

30

15

Tyt Asp Asn
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Asn TIrp Leu Ala TIrp Phe GLln CGln Lys
35 40

Leu Ile Tyr Asp Ala Ser Asp lLeu Ala
50 55

&

Ser Gly Ser Gly Ser Gly Thr Gln Phe
6
Gln Cys Ala Asp Ala Ala Thr Tyr Tyr

Val Ile Tyr Ala Phe Gly Gly Cly Thr
100 105

Asp Ala Ala Pro Thr Val Ile Phe

5]
[{)]
=1

115 120

Thr Ser Gly Gly Ala Ser Val Val Cys
130 135

Lys Asp Ile Asn Val Lyvs Trp Lys Ile
145 150

Gly val Leu Asn Ser Trp Thr Asp Gln
165

Met Ser Ser Thr Leu Thr Leu Thr
180 185

w
W
o

Agn Ser Tyr Thr Cys Glu Ala Thr His
195 200

val Lys Ser Phe Asn Arg Asn Glu Cys
210 215

<210>9

<211> 1302

<212>DNA

<213> Artificial Sequence

<220>
<223> Humanized Antibody

<220>
<221> misc_feature
<223> Ab-A heavy chain (no signal)

<400> 9

caatcactaa agaaatccaa aaatcaccta atcacoccta ggacaccect qacacteace

Pra

Ser

Thr

Cys

9.0

Glu

Prg

Phg

Asp
170

Lys

Lys

Gly

Gly

Leu

75

Gln

Val

Pro

Leu

Gly
155

Thr

Val
60

Thr

Val

ASD

140

Ser

Lys

Glu

Ser

Pro

45

Pro

Ile

Val

Glu 7

Thr
205

Pro _

Ser

sSer

Tyr

Lys

110

Glu

Phe

Glu
190

Ser

Arg

Gly

Asn

Arg

Gln

Tyr

Gln

Thr

175

Arg

Pro

Phe

val

80

Thr

Pro

Asn

1620

Tyr

Ile
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tgcacagcet
ggg99aggggc
tyggycaaaay
agtctgacga
caaggcacce
geecetggat
tatttccetyg
accttcacag

tecagecacct

aaggtggaca
ccagaagtat
ctgacktccta
ttcagctggt
cagttcaaca
aatggcaagg
accatctcea
aaggagcaga
gaagacatta
cagccecatca
agcaactggyg

caccatactg

<210>10
<211> 433
<212> PRT

ctggattctc
tggaatggat
geegattcaw
ceggggacac
tegteoaccgt
ctgetgecca
agccagtgac
ctgtaotgea

ggeceagoega

agaaaattgt
catctgtett
aggtcacgtg
ttgtagatga
geacdttteeg
agttcaaatg
aaaccaaagyg
tggccaagga
ctgtggagtg
tggacacaga
aggcaggaaa

agaagagect

cectecagtagt
cggaaccatt
catctecaga
ggccegttat
ctegageget
aactaactecc
agtgacctgg
gtotgacata

gaccgtcacce

gceceagggat
catcttecce
tgttgtggta
tgtggaggtg
ctcagtcagt
cagggtcaac
cagaccgaag
taaagtcagt
gcagtggaat
tggcetcottac
tactttcace

ctececactet

<213> Artificial Sequence

<220>

<223> Humanized antibody

<220>

tattggatga
gattctggtyg
accteygacta
ttctgtgeca
tctacaaagy
atggtgaccee
aactctggat
tacactchga

tgcaacgttg

tgtggttgta
ccaaagecea
gacatcageca
cacacagete
gaacttceca
agtgcagett
gctecacagyg
ctgacctgea
gggcageeag
ttegtetaca
tgctctgtgt

cctggtaaat

actgggtccg
gtaggacgga
cygatyggatet
gaaattggaa
gceccatetgt
tgggatgect
cecctgtecag
gcagaehcagt

ceeaccecgge

agccttgeat
aggatgtgcet
aggatgatcc
agag¢gcaacc
tcatgcacca
tcectgecee
tgtacaccat
tgataacaga
cggagaacta
gcaagctcaa
tacatgaggg

ga

ccaggctcca
ctacgcgagce
gadaatyace
cttgtgggge
ctatccactg
ggtcaagggce
cggtgtgcac
gactgtaecee

cagcageacc

atgtacagtc
caccattact
cgaggtecag
ctgggaggag
ggactggcectce
catcgagaaa
tecaccteee
cttcttecect
caagaacact
tgtgcagaay

cctgcacaac

<221> MISC_FEATURE
<223> Ab-A heavy chain (no signal)

<400> 10
Gln Ser Leu Glu Glu Ser Gly CGly Arg Leu Val Thr Pro Gly Thr Pro
L 5 10 15

Leu Thr Leu Thi Cys Thr Ala Ser Gly Phe Sér Leu Ser Ser Tyr Trp
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1020
1080
1140
1200
1260
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Thr

Pro

145

Thr

val

Val

Ser

225

Leu

Pro

Val

Asn

Leu

Leu

5 Gly

Ser

130

Val

Phe

Thr

Ala

AgD

val

Thr

Glu

Gln

sSer

290

Trp Val

35

Asp Ser Gly

Thr

Thr

Trp

Pro

115

IMet

Thr

Pro

val

Phie

Pro

Val

Thr

275

Glu

Il=

Thr Gly

Glvy

10¢

Val

Val

Ala

Pro

180

Pro

s Gly

Ile

Lys

Gln

260

Gln

Leu

85

Gln

Thr

Thr

Val

165

Ala

Phe

val

Phe

Proc

Pro

Arg

Ser

-

Gly

. Tyr

Leu

Trp
150

Leu

Ser 5

= Lys

Pro
230

Thr

Arg

Tle

Gln

Gly

Arg

Asp

(33}

Tht

Pro

Asnh S

Gln

Thr

Pro

Irp

Glu

Met
295

Ala

Arg

Thr

Thr

Fro Gly

40

Lel

L&t
120

Thr

200

Lys

Val

Phe

Glu

280

Hig

Thr Asp

Ser Thr

Ala Arg

90

val Thr

105

Ala Pro

Leu Val

Gly Ser

Aso Leu

Pro Ser

185

Lys Val

Ile Cyse

Pro Lys

Val val

250

val Asp
265

Gln Phe

Gln Asp

Glu

Thr

Ivr

Val

Lys

Leia

155

Tyr

Glu

Asp

The

Asp

235

Asp

Asp

Asn

Trp

Gly

Ala

Met

75

Phe

Sex

j Ser

Gly

140

Tht

Thr

Lys

Val

220

val

Ile S

val

Leu
300

Leu

Ser

6

Asp

Cys

Ala
125

Tyr

Leu

val

Pro

Leu

Glu

Thr
285

As

0

s

)
(&7

Glu Trp
45

Leu Lys

Ala Arg

95

Ala Ser

110

Ala Gln

Phe Pro

Gly Val

9]
M
B
[ &)
~1 (D
o

Thr Cys

190

Ile Val

Glu Val

Thr Ile

Lys

'
N

w o

Val His
270

Phe Arg

Gly Lys

Ile

Y¥Ss

Met

Asn

Glu

His

160

Asn

Pro

Ser

Thr

240

AsD

Thr

Gluy

Gly

Gly

Thr

80

Irp
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Phe
305

Thr

Il=

Ile Prc

Pro

Ile

325

Pro
340

Lys

Thr

355

Irp

Thr

Leu

Lys

<210> 11
<211> 390
<212>DNA

r Gln

His

Pro

Gly Ser

Glu

Phe

Ala

Tyr

Gln

Phe Fro

360

Glu
375

Asn

Phe val

390

Glu Ala

405

Asn His

420

Gly

Asn Thr

Thr Clu

<213> Artificial Sequence

<220>

<223> Humanized antibody

<220>

<221> misc_feature
light variable (with signal)

<223> Ab-1
<400> 11
atggacacga

acatttgecte
gtgactatta
cagcaaaaac
ggtgtgccaa
tetotecage

tatgeccttcg

gggnaoaacac
aagttctgac
cotgtecaate
cgggcaaagac
gecgttteayg
cggaagattt

gtcagggcac

tcagetgctg

ccagagtcca

tagtcagagc

cocgaagety

tggeagtyge

cgccacttac

taaagtagaa

Lys Cyg Arg Val Asn Ser Ala Ala Phé Pro Ala
310

315

Seér Lys Thr Lys Gly Arg Pro Lys Ala Pro

330

Ala
345

Lys Asp

Glu Asp

Tyr Lys Asn

Tyr Ser Lys

395

Phe Thr

410

Cys

Lys Leu

425

gggctactga
agcagtctet
gtgtatgata
ctcatetatg
agcecggtactyg

tattgtcaag

Pro

Gln

Lys Val

sSer

Ile Glu Lys

320

Va_ Tyr Thr

335

Zeu Thr

350

val
365

Thr

Thr
380

Gln

Leu

Val

Ser

Hisg

Glu

Pro

Val

Leu

Ser

Trp Gln

Ile

Gln

His Glu

415

Pro Gly

£30

tgctaotgget
ccgecagegt
acaattgget
acgcgtcocga
actttaccct

gtgcettacaa

coccagghgee
aggcgategt
ggagtggzac
tectggetage
cacaattzcg

cgatgtgatt

DK/EP 2569010 T3
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<z 1 J>

1z

<211> 133
<212> PRT
<213> Artificial Sequence

<220>
<223> Humanized antibody

<220>
<221> MISC_FEATURE
<223> Ab-1 light variable (with signal)

<400> 12

Met

Gln S

Gly
65

Gly

Gln

Val

Asp

Prec

Lys

Val

Thr

Gly

Glu
130

Thr

Gly

Ala

35

Val

Ala

Pro

Ile

Ala

115

Ile

<210>13
<211> 393
<212>DNA
<213> Artificial Sequence

<220>
<223> Humanized antibody

<220>
<221> misc_feature

Arg

Ala
20

Ser

Ser

100

Tyr

Lys

Ala Pro
5

Thr Phe

~ Val Gly

ASp Asn

Lys Leu
70

Arqg Phe
85

Ser Leu

Asn Asp

Thr

Ala

Gln

Val

Gln

Gln

Arg

40

Trp

Ile

Cly

Fro

Ile
120

Leu

val

25

val

Leu

Tyr

Ser

Glu
105

Leu

10

Leu

Thr

Ala

ASp

Gly

90

Asp

Ala

Gly

Thr

Trp

Phe

Phe

Lel

Gln

Thr

Gly

Ala

Gly

Leu

Cys

45

Gln

ASp

Thr

Thr

Gln
125

Leu

Pro &

30

Gln S

Gln

Leu

Tyr
110

Gly

—~2u

15

Ala S

Phe
95

Tyr

Thr

Trp

Pro

Thr

Cys

Lys

DK/EP 2569010 T3



<223> Ab-1

<400> 13
atggagacty

gtgcagctgt
tgtgcagcaa
gggaagggcec
tgggcaaagy
atgaactete

tggggtcaag

<210> 14
<211> 131
<212>PRT

heavy variable (with signal)

ggctgegety
tggagtetgg
geggcttcag
tggagtgggt
gecegttteac
teegegcaga

gtactcttgt

gettecteety
aggegggett
cttatcctet
gggcaccatt
catttccege
ggacacagca

aacagtctcg

<213> Artificial Sequence

<220>

<223> Humanized antibody

<400> 14
Met Glu Thr
1

Val His Cys

Gly Gly

35

Tyr

Glu
65

Trp Val

Trp Ala Lys

Tyr Leu

Tyr Ala

115

Val Ser Ser

130

Gly Leu
5

Glu
20

Val

Leu

Met

Trp

; Thr

Gly Arg

85

Gln
100

Met

Arg Asn

Arg

Gln

Arg

Asn

Ile

70

Phe

Asn

Trp

Trp

Leu

Trp Val

55

Asp

Thr

Ile

Asn

gtcgctgtge
gtecageety
tactggatga
gattceggag
gacaactcca
cgttattact

agc

Leu Val

10

Leu

Glu
25

Sexr

Cys Ala Ala

Arg Gln Ala

Gly Gly Arg

Arg
90

Asp

Arg Ala Glu

105

Trp Gly Gln

tcaaaggtgt
gagggagceet
attgggtgcyg
gccgtacaga
aaaataccat

gtgcacgcaa

Ala Val

Gly

Gly
45

Pro
60

Gly

Thr

Asp

Asn

Asp Thr

Leu

Leu

30

Phe §

Ala

ccactgtgag
gcgtctetet
gcaggcacct
ctacgcegict
gtacctccag

ctggaatcty

Lys Gly

val

Gln

Gly

Ala Ser

Asn Thr

95

Arg

110

Thr
125

Gly

Leu

vVal Thr

DK/EP 2569010 T3



DK/EP 2569010 T3

<210>15

<211>10

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-B LCDR1

<400> 15

Ser Ala Ser Ser Ser Val Ser Phe Val Asp
1 5 10
<210> 16

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-B LCDR2

<400> 16

Arg Thr Ser Asn Leu Gly Phe
1 5

<210> 17

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> LCDR3

<400> 17
Gln Gln Arg Ser Thr Tyr Pro Pro Thr
1 5

<210>18

<<211>7

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-B HCDR1

<400> 18

Thr Ser Gly Met Gly Val Gly
1 5

<210>19

<211> 16

<212> PRT



<213> Artificial Sequence

<220>

<223> Ab-B HCDR2

<400> 19

His Ile Trp Trp Asp Asp Val Lys Arg Tyr Asn Pro Val Leu Lys Ser

1

<210> 20
<211>14
<212> PRT

5

<213> Artificial Sequence

<220>

<223> Ab-B HCDR3

<400> 20

10

15

Glu Asp Phe Asp Tyr Asp Glu Glu Tyr Tyr Ala Met Asp Iyr

1

<210> 21
<211> 642
<212> DNA

5

<213> Mus musculus

<220>

<221> misc_feature
<223> Ab-B light chain (no signal)

<400> 21
caaattgttc

ctaatctgca
acttctecca
ttcagtggcyg
gatgctgeca
accaagctygyg
agtgagcagt
aaagacatca
agttggactg
accaaggacy

acttcacceca

<210> 22
<211> 213
<212>PRT

tcaccgagte

gtgecagtte

aacgctggat

gtggatctgg

cttattactg

aactgaaacyg

taacatctgg

atgteaagtyg

atcaggacag

agtatgaacg

ttgtcaagag

tccaacaatce

aagtgtaagt

ttacagaaca

gacctetcac

ccagcaaagyg

ggctgatget

aggtgcctca

gaagattgat

caaagacage

acataacagc

cttcaacagg

10

gtgtctgcat
ttcogtggact
teccaacctgg
tctetcacaa
agtacttacce
gcaccaactg
gtcgtgtget
ggcagtgaac
acctacagea
tatacctgtg

aatgagtgtt

ctcecagggga
ggtteccagea
gttttggagt
tecagdcgaat
cagccacgtt
tatcecatctt
tcttgaacaa
gacaaaabyg
tgagcagcac
aggccactca

ag

gaaggtcacce
gaagccagyc
cectgetege
ggaggctgaa
cggtgetggy
cccaccatce
cttetaccce
cgtoctgaac
cctecacgttg

caagacaca

DK/EP 2569010 T3
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120

180

300

360

420

642



<213> Mus musculus

<220>
<221> MISC_FEATURE
<223> Ab-B light chain (no signal)

<400> 22

Gln Ile Va-

1

Glu

Asp

Arg

Gly

65

Asp

Phe

Thr

Ala

Val
145

166}
®
o

Thr

Lys

Irp

Thr

50

Ala

Gly

val

Ser

130

Lys

Tre

Leu

Glu

AYg A

210

Val

Phe

Ser

AEla

Ala

Ser

115

Val

Trp

Thr

Ala

195

<210> 23

Leu

Thy

20

Gln

Asn

v Thr

Thr

Gly

100

Ils

Val

Lys

Leu
180

Thr

Glu

Thr

Leu

Gli

Leu

Ser

Tyr

85

Thr

Phe

Cys

Ile

Gln

165

Thr

His

Gln

Ile

Gly

Bro

Phe

Asp
150

Pro

Phe
55

Pro

Lzu

135

Gly

Asp

Thr

Fro

Gly
40

Gly

Cln

Asn

Clu

Ser

200

val

Thr

Gln

Leu

105

ser

ASn

Glu

Tyr
185

Thr

Ile
10

Ser

Pro

Ile S

Arg

50

Lys

Glu

Phe

Arg

Ser

170

val

Pro

Ala

Arg

Gln

Tyr

Gln

155

Thr

Arg

Pro

Lys

Arg

60

Arg

Thr

Leu

Pro

140

Aszn

Tyr

His

Ile

Ala

Val

Arg

43

Phe

Met

Iyr

Asp

Thr

125

Lys

Gly

Asn

val

205

Ser

Glu

Pro

Ala

110

Ser

Val

Met

Ser

190

Lys

Pro

15

Phe

Ile

Gly

Ala

Pro

95

Ala

Gly

Ile

_eu

Gly

Val

Gly

Glu

80

Thr

Pro

Gly

Thr

Phe

DK/EP 2569010 T3



<211> 1350
<212>DNA

<213> Mus musculus

<220>

<221> misc_feature

<223> Ab-B heavy chain (no signal)

<400> 23

caggttacte
acttgttctt
cacccatcag
tataacccag
ttectecaaga
gaggactttg
gtecatcgtct
gcétgcccaaa
ccagtgacayg
gtectgecagt
ceccagcgaga
aaaattgtge
tctgtcttca
gtcacgtgtyg
gtagatgatg
actttcoget
ttcaaatgca
accaaaggaa
geccaaggata
gtggagtgge
gacacagatg

geaggaaata

tgagagagta

tetotgggtt

ggaagaatct

toctgaagag

tegeeaatgt

attacgacga

cctcagcecaa

ctaactcecat

tgacctggas

ctgacoteta

cegteacctyg

ctagggattyg

tecttocecace

ttgtggtaga

tggagutgca

cagtcagtga

gggtcaacag

gacagaagge

aagtcagtct

agtggaatgg

getecttactt

ctttcacctg

tggacctggy
ttcactgage
ggagtggetyg
ccgactgact
ggacactgea
ggagtattat
aaCgacacce
ggtgacectg
ctetggatce
cactctgage
caacgttgce
tggttgtaag
aaagcccaag
catcagcaag
cacagctcag
acttcccate
tgcagctttc
tocacaggtyg
gacctgcatyg
geagacagayg
cgtcetacage

ctetgtgtta

atatt.gcage

acttctggta

gcatacattt

atctecaagq

gatactgcca

gctatggact

ccatctgtct

ggatgectyg

ctgtcecagey

agetcagtga

cacceggeca

cottgcatat

gatgtgctca

gatgateeceyg

acgcaaccce

atgcaccagy

cotgececea

tacaccatte

ataacagact

gagaactaca

aagctcaatg

catgaggges

dagagecter ceccactetee tggtaaatga

<210> 24
<211> 449
<212> PRT

<213> Mus musculus

cetcocagadc
tgggtgtagyg
ggtgggatga
atacctccaa
catactactyg
actggggtca
atccactgge
tcaagggeta
gtgtgcacac
ctgtcececte
gcagcaccaa
gtacagtcce
ccattactct
aggtceccagtt
gggaggagea
actggctcaa
tcgagaaaadc
caccteccaa
tctteocctga
agaacactca
tgcagaagag

tgcacaacca

ccteagtaetg

ctggattegt

tgtcaagcge

cagccaggta

tgctegaata

aggaaccIca

ccectggazcoet

tttcoectgag

ctteccaget

cagcacezgy

ggtggacaag

agaagtazca

gactcctaag

cagctggTtt

gttecaacage

tggcaaggag

catctccaaa

ggagcagatg

agacattact

gcccateatg

caactgggag

ccatactgag

DK/EP 2569010 T3
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<220>
<221> MISC_FEATURE
<223> Ab-B heavy chain (no signal)

<400> 24

Gln

1

Thr

Gly

Trp

Phe

Asp

Thr

Asn
145

Pro

Thr

Val

val

Arg
225

5

val

Leu

Met:

Leu

50

Lys

Leu

Ala

Pro

130

Ser

Val

Phe

Thr

Thr

Ser

Gly

Trp

115

Pro

Met

Thr

Pro

Val
145

Leu

Val

His

Arg

Tle

ILle

100

Gly

ser

Val

Val

Ala

Lvs Gl

u Ser Gly

Thr Cys Ser Phe

Gly Tr

Ile Tx

p Ile Arg
40

p Trp Asp A

55

Leu Thr Ile Ser

Ala As
85

Glu As

Val Ty

Thr Le
15

Thr Tr
165

vVal Le

Pro Ser Ser

Pro Ala Ser

Gly Cys Lys

230

n Val Asp

P Phe Asp

1y Thr Ser

120

r Pro Leu
135

u Gly Cys
0

p Asn Ser

u Gln Ser

Pro

His

Thr

Tyr

105

val

Leu

Gly

b2l
[}
ol

185

Thr Trp Pro Ser

200

ser Thr Lys val

215

Pro Cys Ile Cys

Gly
10

- Gly

Pro

Val

Ile

Pro

Val

Ser

170

Leu

Glu

Asp

Thr
235

Ser

Lys

Thr

Asp

Glu

Val

Lys

155

Leu

Tyr

T

nr

Lye

val

Lieu

Gly

Arg

60

Thr

Glu

rSer

140

Gly

Ser

Thr

Val
205

Lys

Pro

Gln

Leu

Lys

43

Tyr

Ala

Iyr

Ala

Tyr

Thr

Lle

Glu

Thr

Iyr
110

r Ala

Ala

Phe

Gly

Cys

val

Val

Ser

Thr

Leu

Pro

Gln

Tyr

95

Ala

Lys

Gln

Pro

Val
175

Pro

Ser
240

Gla

Gla

Val

val

80

Tyr

Met

Thr

Thr

Gla

163

His

Ser

DK/EP 2569010 T3



Pro

Ala

Val

305

Phe

Thr

Gly

Lys

Val

Glu

Gln

290

Ser

Lys

Pro

Met
370

Asn

Phe

Pro

Val

275

Thr

Glu

Pro
355

Ile

Gly

- ABD

Trp

Ile

Lys

260

Gln

Gln

Ll

5 Arg

Lys

340

Pro

Thr

Gln

val

Phe

Pro

Pra

val

325

Thr

Lys

Preo

; Ser

408

Ala

Pro

Thr

Arg

Ile

310

Asn

Lys

Glu

Phe

Ala

390

Tyr

Gly

Pro

Cys

Trp,

Glu

295

Mel

Ser

Gly A

Gln

Phe

375

Glu

Phe

Asn

Lys Pro

Val Val

265

Pha Val

280

Glu Gln

His Gln

Ala Ala

Met Ala

360

Pro Glu

Asn Tyr

Val Tyr

Thr Phe

Lys
250

Val

Phe

Phe
330

Lys

Lys

Ser
410

Thr

425

Asp

ABp

Trp
315

Pro A

Ala

Asp

Ile

3 Asn

395

Lvs

Cys S

Val

Ile

Val

Ser

300

Leu

Pro

Lye

Thr

380

Thr

Leu

Leu

Gl

285

Thr

Asr

Pro

Gln

Val €

365

Val

Gln

Ash

Val

Leu His Asn His His Thr Glu Lys Ser Leu Ser

435

<210> 25
<211> 15
<212> PRT
<213> Artificial Sequence

<220>
<223> Ab-C LCDR1

<400> 25
Lys Ala Ser Gln Ser Val Asp Tyr Asp Gly Asp: Ser Tyr Met Asn

1

5

440

10

Thr

Lys

270

Phe

Gly

I'le

va.
350

Glu

Va

—eu

His
445

Ile Thr
255

Asp A3

Higs Thr

Arg Ser

Lys Glu

320

Glu Lys
335

Tyr Thr

Leu Thr

Trp Gln

Ile Met

400

Gl Lys
415

His Glu

Ser Pro Gly

15
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<210> 26

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-C LCDR2

<400> 26

Ala Ala Ser Asn Leu Glu Ser
1 5

<210> 27

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-C LCDR3

<400> 27
Gln Gln Ser Asa Glw Asp Pro Trp Thr
1 5

<210> 28

<211>5

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-C HCDR1

<400> 28
Asp Cys Tyr Met Asn
1 3

<210> 29

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-C HCDR2

<400> 29

Asp Ile Asn Pro Phe Asn Gly Gly Thr Thr Tyr Asn Gln Lys Phe Lysg

1 5

Gly

<210> 30

DK/EP 2569010 T3



<211> 16
<212> PRT

<213> Artificial Sequence

<220>

<223> Ab-C HCDR3

<400> 30

Ser His Tyr Tyr Phe Asp Gly Arg Val Pro Trp Asp Ala Met Asp Tyr

1

<210> 31
<211> 657
<212> DNA

5

<213> Mus musculus

<220>

<221> misc_feature
<223> Ab-C light chain (no signal)

<400> 31

gacattgtge
atctcctgea
cagcagaaac
gggatcccag
cetgtggagg

acgttcggty

aacaacttect
aatggcgtcc
agcaceetea

actcacaaga

<210> 32
<211> 218
<212> PRT

tgacccaate

aggccageca

caggazagce

cecaggtttag

aggaggatge

gaggcaccad

catgcagtga

accccaaaga

tgaacagttg

cgttgaccaa

catcaacttc

<213> Mus musculus

<220>

<221> MISC_FEATURE

tccagettet
aagtgttgat
acccecaaactc
tggeaatggyg
tgtadacctat

gctggaaatc

geagttaaca
catcaatgtc
gactgatcag
ggacgagtat

acccattgte

<223> Ab-C light chain (no signal)

<400> 32

10

ttgactgtgt

tatgatggty

ctcatctatg

tectgggacag

tactgtcaac

aaacgggcetyg

tctggaggtyg

aagtggaaga

gacagcaaag

gaacgacata

aagagcttea

ctctaggect
atagttatat
ctgcateccaa
acttcaccet
aaagtaatga

atgctgcacc

cctecagtcgt
ttgatggecag
acagcaccta
acagctatac

acaggaatga

15

gagggccace

gaactggTac

tctagaazct

caacatceat

ggatccg-gg

aactgtazcc

gtgcttettg

tgaacgacaa

cagcatgage

ctgtgaggec

gtgttag

Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Thr Val Ser Leu Gly

1

5

10

15
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Leu

Gly

BPro

Glu

Ala

Asn

His

Ile

Arg

Asp 8

s Leu

50

Phe

val

Asp

Asp

Thr

130

Lys

Gly

Asn

val
210

Ala

Leu

Glu

Pro

Ala

115

Asp

Val

Met

Ser

195

Lys

<210> 33

<211> 1350
<212>DNA
<213> Mus musculus

<220>
<221> misc_feature
<223> Ab-C heavy chain (no signal)

Thr

Tyr

Tl=

Gly

Glu

Trp

100

Ala

Gly

Leu

Ser
180

Tyr

Ile

Met

Tyr

Glu

85

Thr

Pro

Gly

Asn

Asn
165

Thr

Phe

Ser

ASN

Ala

Gly

~

Asp

Phe

Thr

Ala

Val

Thr

Asn

Trp

Ala

55

Ala

Gly

val

Trp

Glu

Arg
215

Cly

val

Cly

Val

Trp

Thr

Thr

Ala

200

Asn

Ala
25

Gln

T Asn

Thr

Thr

Gly

105

val

Lys

Asp

Leu
185

Glu

Ser

Gln

Asp

Tyr

90

Thr

Phe

Cys

Ile

Gln
170

Thr

His

Gln

Lys

Glu S

Phe

Tyr

Lys

Pro

Phe

Asp

Lys

Lys

Pro

Thr

Cys

Leu

Pro

Leu
140

Asp

Thr

Val

Gly
45

- Gly

Leu

Gln

Glu

=
K

ro (0
&}

Asn

7 Ser

Lys

Glu

Ser
205

Gln

Ile

Asn

Gln

Ile

110

Asn

Glu

Tyr
190

Thr

Tyr

Pro

Pro

Ile

Glu

Phe

Arg

Ser
175

Glu

Pro

Ala

His

80

Asn

Arg

Gln

Gln

160

Thr

Arg

Pro
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<400> 33
gaggtecage

tcctgtaagy
catgggaaga
aaccagaagt
atygcagetca
tattactteg
gtcaccygtet
gctgeccaaa
ccagtgacag
gtectgcagt
cecagegaga
aaaattgtge
tctgtcttca
gtecacgtgtyg
gtagatgatyg

actttceget

ttcaaatgca
accaaaggca
gecaaggata
gtggagtgge
gacacagatg
gecaggaaata

aagagcctcet

<210> 34
<211> 449
<212> PRT

tgcaacaate
cttetggata
gecttgaatg
tcaagggcaa
acageetyac
atggtagagt
cétcagecaa
ctaactccat
tgacctggaa
ctgacctcecta
cegteacctyg
ccagggattyg
tottececce
ttgtggtaga
tggaggtgca
cagtcagtga
gggtcaacag
gacagaaggce
aagtcagtct
agtggaatgg
getettactt
cttbcacety

ceccactctec

<213> Mus musculus

<220>

<221> MISC_FEATURE

tggacctgag
Ccacattcact
gattggagat
ggcecacattyg
atctgacyac
cecttgggat
aacgacacece
ggtgaccctyg
ctctggatee
cactctgage
caacgttgee
tggttgtaag
aaagcocaag
catcagcaag
cacagctcag

acttececate

tgcagettta
tccacaggtyg
gacctgeatyg
gcagccageqg
catctacage
ctetgtgtta

tggtaaatga

ctggtgaage
gactgctaca
attaatcett
actgtagaca
tetgeagtoet
gctatggact
ccatctgtet
ggatgcetgg
ctgtcecageg
agctcagtga
cacceggeca
ccttgecatat
gatgtgetca
gatgatcoeg
acgcaacccea

atgcacecagg

cctgececca
tacaccattc
ataacagact
gagaactaca
aagctecaatyg

catgagggec

<223> Ab-C heavy chain (no signal)

<400> 34

ctgggactte
tgaadtgggt
tcaacggtygyg
aatecctceag
attactgtyce
actggggtca
atccactgge
tcaagggcta
gtgtgcacac
ctgteccecte
gcagcaccaa
gtacagtcce
ccattactet
aggtccagtt
gggaggagca

actggetcaa

tecgagaaaac

caccteccaa

tettocetga

agaacactca

tgcagaagag

tgcacaacca

agtgaagaty
gaagcagage
tactacctac
cacagcezac
aagatccceat
aggaacgtca
cectggaccet
tttcectgag
ctteccaget
cagecacegyg
gotggacaag
agaagtazceca
gactcctaag
cagctggTtt
gttcaacagc
tggcaaggag
catcticcaaa
ggagecagatyg
agacattact
geeccateatg
caactgggayg

ccatactgag

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

1

.

)

10

13

Ser’ Val Lys Met Ser Cys Lyvs Ala Ser Gly Tyr Thr Phe Thr Asp Cys

2N

28

Y

DK/EP 2569010 T3

1020
1080
1140
1200
1260

1320



Gly

Ala

AsSp

Thr

Thr

Val

Val

Ser

Leu

Pro

Ala

Met

ASE
50

Gly

Gln

Arg

Ser

Val

Phe

Thr

Ala

210

Val

Glu

Gln
290

Ile

Lys

Leu

Ser

Trp
115

Pro

Met

Thr

Pro

Val

195

His

Phe

Pro

Val
275

Thr

pxe]

Trp

Asn

Ala

Asn

His

100

Gly

Val

Val

Ala

180

Pro

Pro

Gly

Ile

Gln

Gln

Thr

Thr
168

val

Phie

D4R
pog o)

s Val

Phe

Prc

Val

Pro

Thr

Ser

85

Gln

Val

Leu
150

Trp

Léu

= Lys

230

Pro

Thr

Arg

Lys Gln

Phe Agn

Leu Thr

Leu Thr

Tyr Phe

Gly Thr

Tyr Pro

L

Ser His

40

Gly Gly

Val Asp

Ser Asp

Asp Gly
105

Ser Val

120

Leu Ala

Glv Cys Leu

Asn Ser Gly

Gln Ser AsD

185

Thr Trp Pro
200

Ser Thr Lys

Pro Cys Tle

Pro Ly

s Pro

Cys Val Val

263

Trp Phe Val
280

Glu Glu Gln

Val

Ser
170

Leu

Val

val

Phe

Gly

Thr

Lys

ASp
90

Arg

Thr

Pro

Live

155

Leu

Tvr

Glu

ASP

Thr
235

i Asp

Asp

Asp

Asn

Lys

Thr

Ser

Val

val

Gly

Ser

Thr

Thr

Lys

220

Val

val

Ile

val

Ser
300

Tyr
60

Ser

Ala

Tyr

Ser

Leu

Val

205

Lys

Pro

Leu

Ser

Thr

Leu
45

Ser

val

Trp

Ser
125

Ala

Phe

Gly

ser

190

Thr

Ile

Glu

Thr

Lys

270

Val

Phe

Glu

Gln

Thr

Iyr

Asp
110

Ala

Ala

Pro

Val

175

Ser

Cys

Val

Val

Ile

255

His

Trp

Lys

Ala

Iyr
95

Ala

Lys

Gln

Glu
160

Asn

Pro

Ser

240

Thr

AsD

Phe

Tyr

Cys

Met

Thr

Thr

DK/EP 2569010 T3



Val Ser Glu

305

Phe Lys Cys

Thr TIls Ser

Ile Pro Pro
355

Cys Met Ile

Trp Asn

Asp Thr

Ser Asn

Gly Leu

Lys

Gly

Asp

Trp

Hig
435

<210> 35

<211>11

<212> PRT
<213> Artificial Sequence

<220>

Leu Pro Ile Met His Gln Asp
310
Arg Val Agn Ser Ala Ala Phe
323 330
Lys Thr Lys Gly Arg Pro Lys
340 345
Pro Lys Glu Gln Met Ala Lvs
360
Thr Asp Phe Phg Pro Glu Asp
375
Gln Pro Ala Glu Asn Tyr
390
Gly Ser Tyr Phe Ile Tyr
405
Glu Ala Gly Asn Thr Phe
420 425
Asn His His Thr Glu Lys
440

<223> Ab-D LCDR1

<400> 35
Gln Ala Ser Gln Gly Thr Ser Ile Asn Leu Asn

1

<210> 36
<211>7

<212>PRT
<213> Artificial Sequence

<220>

5

<223> Ab-D LCDR2

<400> 36

Trp

315

Pro

Ala

Asp

Ile

Lys

Ser

410

Thr

Ser

10

Leu

Pro

Lys

Thr

Asn
395

Cys

Leu

Ash

Pro

Gln

Val

365

Val

Thr

Leu

Gly

Ile

val

350

Ser

Glu

Gln

Val

His
445

Lys

Glu

335

Tyr

Lew

Trp

Pro

Val

Leu

Ser

Glu
320

Thr

Gln

ILle

Gln

415

His

Pro

Met
400

Glu

Gly

DK/EP 2569010 T3
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Gly Ser Ser Asn Leu Glu Asp
1 5

<210> 37

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-D LCDR3

<400> 37
Leu Gln His Ser Tyr Leu Pro Tyr Thr
1 5

<210> 38

<211>5

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-D HCDR1

<400> 38

Asp Hig Tvr Met Ser

1 5
<210> 39

<211>17

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-D HCDR2

<400> 39

Asp Ile Asn Pro Tyr Ser Gly Glu Thr Thr Tyr Asn Gln Lys Phe Lys
1 5 10 15

Gly

<210>40

<211>10

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-D HCDR3

<400> 40
Asp Asp Tyr Asp Ala Ser Pr¢ Phe Ala Tyr

1 5 10



<210> 41
<211> 645
<212> DNA

<213> Mus musculus

<400> 41
gatgtccaga

atgacttgee

gggaaggcte
aggttcagtyg
gaagatckgg
gggaccaagc
tcecagtgagc
cccaaagaca
aacagttgga
ttgaccaagg

tcaacttcae

<210> 42
<211> 214
<212> PRT

tgatteagte

aggcaagteca

ctaagctect
gcagtagata
caacttattt
tggaaataza
agttaacatc
tcaatgtceaa
ctgatcagga
acgdagtatga

ccattgtcaa

<213> Mus musculus

<400> 42

Asp val Glo

Ile Val

Asn

Gly
50

Arg Tyr

Glu Asp Leu

Thr Phe Gly

Mct Tle G1

- Met

Gln Gl

Ser Asn Le

Gly Thr As

70

Ala Thr

85

Gly
100

Gly Th

Thr

tccatectee

gggcactage

gatctatget

tgggacagat

ctgtetdcaa

acgggetgat

tggaggtgce

gtggaagatt

cagcaaagac

acgacataac

gagottecaac

n

Fro

Cln

Fro
40

n Lys

Glu
55

u ASP

p Phe Thr

Phe

Cys

r Lys

ctgtetgeat

attaatttaa

tcaagcaact
Ltcactctceca
catagttate
gectgcaccaa
tcagtecgtgt
gatggcagtyg
agcacctaca
agctatacct

aggaatgagt

Scr S¢r Leu

Ala
25

Ser Gln

Gly Lys Ala

Gly val Pro

Thr

Leu

Gln
90

Leu His

Glu
105

Ile Lys

ctttgggaga

actggtttca

tggaagatgg
ccazcagecag
tccegtacac
ctgzatccat
getzcttgaa
aacgacaaaa
gcatgagcag
gtgaggcecac

gttag

Ser Ala

Thr S
30

Gly

Pro Lys

45

sSer
60

Arg
Ser

Ser

Arg Ala

Ser

Leu

Phe

Leu

Zsp

catagtcacc

gcCaaaaacca

ggtcccatca
cctggaggat
gttcggagygg
ctteocecacca
caacttectac
tggcgtectyg
cacectcacg

tcacaagaca

Lcu

1

Gly

5

Ile Asn

eu Ile

Ser Gly

Glu Asp

80

Pro

Ala Ala

110

DK/EP 2569010 T3

300
360

420

540
600

645



Thr Va-

115

Gly Ala

Asn Val

145

Lys

ser Trp

Thr Leu

Thr

Phe Asn

210
<210> 43
<211> 1332
<212> DNA

u Ala

Arqg 2

Ser Ile

Val Val

Trp

Phe

Ile

Fro
120

Pro

Phe

Gly

150

Thr

Thr
180

Leu

Thr

Glu

<213> Mus musculus

<400> 43
gaggtccage

tettgtaagg
catggaaasaa
aaccagaagt
atggagatcc
tacgacgecet
aaaacgacac
atggtgacce
aactctggat
tacactctga
tgcaacgttg
tgtggttgta
ccaaagecca
gacatcagca

cacacagctc

tgcaacagte
cttctggata
gccttgagtyg
tcaagggecac
geggectgac
ctcegtttge
ceccatctgt
tgggatgect
cectgtecag
geagctcagt
ceccaccegge
agcettgeat
aggatgtget
aggatgatcc

agacgcaacc

Gln

Thr

His

Asp

Thr
200

Cys

tggacctgaa
cacattcact
gattggagat
ggccacattyg
atctgaggac
ttactgggge
ctatccactyg
ggteaaggge
cggtgotgeac
gactgtccee
cagcagcace
atgtacagtc
caccattact
cgaggtccag

ccgggaggag

Ser Ser Glu

Asn Asn Phe

Ser Glu Arg

155

Lys A

3]
~J U
loie)

Glu Glu

185

Tyr

ser Thr

ctggtgacge
gaccactaca
attaatcccect
actgtagaca
tectgcagtet
caagggacte
gecectggat
tatttcactg
acctteccag
tccagoacct
aaggtggaca
ccagaagkbat
ctgactecta
ttcagctggt

cagttcaaca

~ Thir

Gln Leu

125

Pro

Gln

Asn

Tyr

Hisg

Arg

Ile
205

Pro

ctggggettc
tgagctgggt
attctggtga
agtcttccag
attactgtge
tggtcactygt
ctygctgeeca
agcecagtgac
ctgtectgea
ggcccagega
agaaaattgt
catetgtctt
aggtcacgtyg
ttgtagatga

gcactttceg

Thr

0]

Gly

Ser

Asn

190

val

Gly

Asp Ile

Val Lea

1690

Met
175

Ser

Ser Tyr

Lys

agtgaagata
gaagcagagt
aactaceczac
tatagcetac
aagagatgat
ctetgeagec
aactaaczac
agtgacezgyg
gtctgaccte
gaccgtcacc
gecocagggat
catcttecce
tgttgtggta
tgtggaggtyg

ctcagtcagt

DK/EP 2569010 T3
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gaacttceccea

agteccagett
get.occacagg
cktgacctgca
gggcagcecag
ttcatctaca
tgectctgtgt

cctggtaaat

<210> 44
<211> 443
<212>PRT

tecatgcacca

ifeletchsts falsTele:

tgtacaccat

tgataacaga

cggagaacta

gcaagctcaa

tacatgaggy

ga

<213> Mus musculus

<400> 44

Glu val Gln
Val

Liyg

Ser
35

Tyr

Gly Asp Ile

50

Gly Thr

- Glu Ile

Ala Arg

Thr Val

115

Leu

Leu Ala

130

Cysg

Leu

Ken Ser Gl

Leu Gln

I1ls
20

Ser

Val

Pro

Ala

Thr

Gly

83

Asp
100

Iyr

Thr

Gly

val

150

Ser T.en Sar

Gln

Leu

Leu

val Ser

Ser

Lys Gly Tyr

ggactggete
catcegagaaa
tacacataoe
cttettecek
caagaacact
tgtgcagaag

cctgcacaac

Gly

Ala

Gln Sar

Cly

Thr val

Thr Ser

Ala Ser

Ala Ala

120

Ala
135

Ala

Fhe

Rer G1vV VAl

aatggcaagqg

accatctcea

aaggagaaga

gaagacatta

cagcecatca

agcaactggyg

caccatactyg

Glu
10

Leuy

Pro

7 Tyr

v Lys

Glu

Thr Thr

Ser
75

Asp Lys

Glu Asp Ser

g0

Pro Phe Ala

105

Thr Thr

Gln Thr Asn

Pro Glu Pre

His Thr Phe

agttcaaatg

agaccaaagg
tggcacaagga
ctgtggagtg
tggacacaga
aggcaggaaa

agaagagect

Val Thr

Thr Phe

30

Ser

Tyr
60

Ser Ser

Ala vVal

Iyr Trp

Pro
125

Ser Met

140

val Thr

Prey Ala wal

Pro

Thr

Glu

Gln Lvs

Ile

Pro Ser

Val

val

cagggtcaac

cagaccgaag
taaagtcagt
gcagbggaat
tggctectzac
tactttcacc

cteccecaczet

Gly Ala

15

Hig

Ile

Trp

Phe

Ala

Gln

Gly

Val

Thr

Thr Trp

T.e11

DK/EP 2569010 T3
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Gln

Pro

225

Pro

Cys

Trp

Glu

Met

305

Ser

3]
ol
o

Gln

Phe

Glu

Phe

Thr

Ser

Thr

210

Cvs

Lys

Val

His

Pro

; ATy

et

Pra
370

Asn

Ile

Thr

Glu

Pro
195

Pro

Val

g Val

275

Gln

Gln

Ala

Pro

Ala

355

Glu

Tyr

Tyr

Phe

Lys
435

Lén
180

Ser

Val

= Cys

Lys

Val

260

ASp

Phe

AEP

Phe

Tyr Thr Zeu

Glu Ihr vaZ-

Asp Lys Lys

Thr Val Pro

230

Asp Val Zeu

245

Asp Ile BSer

Asp val Glu

Asgn Ser Thr

295

Trp Leu Asn
310

Pro Ala Pro

322

Ala Pro Gln

Asp Lys Val

Ile Thr Val

375

Asn Thr Gln

405

Thr Cyg
420

Ser Leu

390

Lys Leéu Agn

Ser val

Ser

Ihr

200

Ile

Glu

Thr

Lys

val

280

Phe

Gly

Ile

val I

Glu

Pro

sSer

185

Cys

Val

Val

Ile

AsD A

265

His

Aryg

Lys

Glu

Leu

Ile

Val

Leu

Ser His Ser

170

ser

Pro

Thy
250

Thr

Glu

Thr

» Gln

Met

Gln

Hig
425

Pro

val Thr

val Ala

Arg Asp

Ser Val
235

Lew Thr

Pro Glu

Ala Gln

val Ser
300

Phe Lyg
315

Thr Ile

Lle Pro

Cys Met

Trp Asn
380

Asp Thr

395

Lys Ser
410

Glu Gly

Gly Lys

val

Hig

205

Cys

Plie

Pro

Val

Thy

285G

Glu

Cys

Ser

Ile

365

Gly

Asp

Agn

Leu

Pro
190

Pro

Gly

Lys

Gli

270

Gln

Leu

Pro

350

Thr

Gln

Glv

Trp

His

175

Ser

Cys

> Pag

Val

255

Pae

Pro

Pro

Val

Pro

Glu

Asn

£30

Ser

ser

Lys

Pro

240

Tht

Arg

Glu

Phe

Ala

Tyt

Ala Gly
415

Hig Hig

DK/EP 2569010 T3
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<210> 45

<211> 11

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-2 LCDR1

<400> 45
Arg Ala Ser Ser Ser Val Tyr Tyr Tyr Met His
1 5 10
<210> 46

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-2 LCDR2

<400> 46

Ala Thr Ser Asn Leu Ala Ser
1 5

<210> 47

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-3 LCDR3

<400> 47
Gln Gln Trp Ser Ser Asp Pro Leu CZhr
1 5

<210> 48

<211>5

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-2 HCDR1

<400> 48
Asp Tyr Phe Ile His
1 5
<210> 49

<211>17

<212> PRT



<213> Artificial Sequence

<220>
<223> Ab-2

<400> 49

HCDR2

Arg Leu Asp Pro GlLu Asp Gly Glu Ser Asp Tyr Ala Pro Lys Phe Gla

1

Asp

<210> 50
<211>12
<212>PRT

5

<213> Artificial Sequence

<220>
<223> Ab-2

<400> 50

HCDR3

10

Glu Asp Iyr Asp Gly Thr Tyr Thr Phe Phe Pro Tyr

1

<210> 51
<211> 642
<212> DNA

5

<213> Mus musculus

<220>

<221> misc_feature
<223> Ab-2 light chain (no signal)

<400> 51

caaattgtte
atgacttgca
tectceccceca

ttcagtggca

gatgctgeca
accaagcetgg
agtgagcagt
aaagacatca
agttggactg
accaaggacyg

acttcaccca

teteecagtc

gggccagete

aaccctggat

gtgggtctgg

cttattactyg
agctgaaacy
taacatctgg
atgtcaagtg
atcaggacag
agtatgaacyg

ttgtcaagay

tccageaate

aagtgtatat

ttatgccaca

gacctcttac

ccagcagtgg
ggctgatget
aggtgectca
gaagattgat
caaagacage
acataacage

cttcaacagyg

10

ctgtctacat

tacatgcact

teccaacctygg

tctetecacaa

agtagtgace
geaccaactg
gtecgtgtget
ggecagtgaac
acctacagca
tatacctgty

aatgagtgtt

ctccagggga

ggtaccagca

cttetggagt

tcaccagagt

cactcacgtt
tatccatctt
tcttgaacaa
gacaaaatgg
tgagecagecac
aggeecactca

ag

15

gaaggtcaca

gaagccagga

cecetgttege

ggaggctgaa

cggtgctggy

cccaccatce

cttetaccee

cgtecctgaac

ccteacgztyg

caagacazca

DK/EP 2569010 T3
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<210> 52

<211> 213

<212> PRT

<213> Mus musculus

<220>
<221> MISC_FEATURE
<223> Ab-2 light chain (no signal)

<400> 52
Gln Ile val Leu 8&€r Gln Ssr Pro Ald Ile Leu Seér Thr Ser Pro Gly
1 5 10 15

Glu Lys Val Thr Met Thr Cys Arg Ala Ser Ser Ser val Tyr Tyr Met
20 25 30

His Trp Tyr Gln Gln Lys Pro €Gly Ser Ser Pro Lys Pro Trp Ile Tyr
35 40 45

Ala Thr Ser Asn Leu Ala Ssr CGly Val Pro Val Arg Phe Ser Gly Ser
50 55 &0

Gly Ser Glv Thr Ser Tyr Ssr ILeu Thr Ile Thr Arg Val Glu Ala Glu
65 70 75 80

Asp Ala Ala Thr Tyr Tyr Cys Cln Gln Trp Ser Ser Asp Pro Leu Thr

Phe Gly Ala Gly Thr Lys Lsu CGlu Leu Lys Arg Ala Asp Ala Ala Pro
100 105 110

Thr val ger Ilg Phe Pro Pro 3er Ser Glu Gln Leu Thr Ser Gly Gly
115 120 125

Ala Ser Val Val Cys Phe Lsu Asn Asn Phe Tyr Pro Lys Asp Ile Asn

130 135 140

Val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln Asn Gly Val Leu Asn
145 150 155 169

©w
[0
i

Trr Thr Asp Gln Asp Ser Lys Asp Ser Thr Iyr Ser Met Ser Ser
165 170 175

Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr Thr
180 185 190

Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro Ile Val Lys Ser Phe
1385 200 205



Asm Arg Asn Glu Cys

210

<210> 53

<211> 1338
<212> DNA

<213> Mus musculus

<220>

<221> misc_feature

<223> Ab-2 heavy chain (no signal)

<400> 53
gaggttcagy

teoctgcacag
cetgaacagyg
gceecgaagt
cttcagctea
tacgatggta
geagoecaaaa
aactcecatgyg
acctggaact
gacctctaca
gtcacctgca
agggattgtg
ttcceccecaa

gtggtagaca

gaggtgcaca
gtcagtgaac
gtcaacagtyg
cegaaggcte
gtecagtctga
tggaatggge
tcttacttca
ttcacctgct

cactetcetg

<210> 54
<211> 445

tgcagcagtce
cttctggett
gectggagtg
tecaggacaa
gaagcctgac
cotacaectt
cgacaccecce
tgaccoctggg
ctggatcecet
ctctgagcag
acgttgececa
gttgtaagece
agceccaagga

tcagcaagga

cagctcagac
tteccatcat
cagcetttecece
cacaggtgta
cctgeatgat
agccagcgga
tetacagecaa
ctgtgttaca

gtaaatga

tgggccagaa
caacattaaa
gattggaagy
ggcecattatg
atctgaggac
tttteettac
atctgtctat
atgcctggtce
gtccageggt
ctragtgact
cceggecage
ttgecatatgt
tgtgectcace

tgatecegayg

gcaaccecgyg
gecaccaggac
tgccececate
caccattcca
aacagacttc
gaactacaag
getecaatgtyg

tgagggectg

cttgtgaage
gactacttta
cttgatectyg
acagcagaca
actgecatcet
tggggceaag
cecactggece
aagggctatt
gtgcacacet
gtccccteca
agcaccaagg
acagtcecag
attactctga

gteccagttca

gaggagecagt
tggctcaatg
gagaaaacca
ccteoacaagg
ttcectgaag
aacactcage
cagaagagca

cacaacecaca

caggggecte
tacactgggt
aggatggtga
catcatccaa
attattgtga
ggactctggt
ctggatctge
tccetgagee
teeccagetgt
gcacctggcc
tggacaagaa
aagtatcatc
ctcctaaggt

getggttigt

tcaacagecac
gcaaggagtt
tctecaaaac
agcagatggc
acattactgt
ccatcatgga
actgggagge

atactgagaa

agtcaagttyg
gaagcagagy
dagtgatcat
cacagcctat
gagagaggac
cactgtczet
tgcccaaact
agtgacagtyg
cctgecagzct
cagcgagace
aattgtgcee
tgtcttcate
cacgtgtgtt

agatgatgtyg

tttcegetca
caaatgcagg
caaaggcaga
caaggataaa
ggagtggcay
cacagatgge
aggaaatact

gagcecctezce

DK/EP 2569010 T3
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540
600

660

900
960
1020
1080
1140

1200

1320
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<212> PRT
<213> Mus musculus

<220>
<221> MISC_FEATURE
<223> Ab-2 heavy chain (no signal)

<400> 54

Glu
1

Ser

Gly

Gln
65

Leau

Glu

Gln

val

Thr

145

Thr

Val

Ala

Cys

val Glna

Val Lys

Ile His
35

Arg Leu
50

Asp Lys

Gln Leu

Arg Glu

Gly Thr

115

Tyr Pro
130

Leu Gly

Leu Gln

Ser Thr

Lys Pro

val Gln
5

Leu Ser Cy

20

Trp Val Ly

Asp Pro

Arg Ser
85

Agp Tyr

100

Leu Val

Leu Ala

Cys Leu

Ser Asp

180

Trp Pro

Thr Lys

Cys Ile

-
!

Pro

Val
150

Leéeu

Val

Met

Gln Se

s Thr Ala

= Gl

Glu As

55

Asp Gl

Thr Va

eu

Tyr

Glu

Thr

Thr

r

n Arg

@
—
14

40

p Gly

Leu Thr Ser

v Thr

Gly

Thr

Thr

200

Lys

val

2la

; Pro

Pro

Glu

Glu

Tyr

105

Ala

Tyr

Leu

185

Val

Lys

Pro

Ala

Phe

Gly

170

Thr

Ile

Glu

Glu
10

Gly

Glu

Thr §

Asp
90

Thr

Ala

Gln

Pro

155

Val

val

Val

Leu

Phe

Gln

Asp

Thr

Phe

Lys

Tht
140

Glu

Hig

val

Asn

Gly

Iyr

60

Ser

Ala

Phe

Thr

Pro

Thr

Val

Val

205

Arg

Lys

Ile

Leu
45

Ala

Asn

Ile

Pxo

val

Phe

Thr

190

Ala

AsSp

Val

Pro

Lys

Glu

Pro

Thr 2

Tyr

Tyr
110

Pro

Met

Tar

Pro

175

Val

Cys

Pae

Gly
15

2sp

Trp

Lys T

Tyr

Trp

Pro

val

val
160

Pro

Gly

Ala

Ile

Gly

DK/EP 2569010 T3



Phe

val

Phe

Pro
305

val

Thr

Asp

Pro
385

5]
[
21

Ala

Hisg

Pro

Thr

Arg
290

Asn

Lys

Glu

FPhe

370

Ala

Iyr

Gly

His

Pro

Cys

Trp

275

Glu

2 Met

Gly

Gln

355

Phe

Glu

Phe

Asn

Thr
435

<210> 55
<211>12
<212> PRT
<213> Artificial Sequence

<220>
<223> Ab-3 and Ab-15 LCDR1

<400> 55
Ser Val Ser Ser Thr Ile Ser Ser Agn His Leu His
10

1

Lys

val

260

Phe

Glu

His

Ala

ATg

3440

Met

Pro Glu

Asn

Thr

val

Val

Gln

Gln

Pra

Ala

Tyr

Tyr

24350

val

Asp

Phe

a Phe

Lys

Lys

Asp

Asp

Asp

295

&

lrp

Pro

Ala

Asp

Ile

Val

Ile

val

280

Ser

Leu

Pro

Lei

Ser

265

Glu

Thr

Ash

Pro

Gln
345

s Val 8

360

375

Lys Asn

390

405

420

Glu

5

Phe

Lyvs

Thr

Lys

Cys

Thr

Thr

val

Phe

Gly

Ile

330

Val

Val

Gln

Asn

Val

425

His

Tle

Asp A

His

Arg

Lys

315

Glu

Tvr

Leu

Glu

Pro

Val

410

Leu

Thr

Thr

Ser

300

Glu

Thr

Thy

Trp

Ile

395

Gln

His

Pro

Leu

Pro

Ala
285

Val 8

Phe

Thr

Cys

Gln
3280

Met

Lys

Gly

Thr

Glu
270

Gln

Lys C

Ile

Pro
350

Met

o
o2}
(&3}

Trp 2

Asp

Gly

Lys
445

Val

TAr

Gl

Ser

335

Pro

Ile

Thr

Leu
£30

240

Gln

Gln

Leu

Arg

320

Lys

Pro

Thr

Gly

Asp

Trp

415

His

Gln

Gly

400

Glu

Asn

DK/EP 2569010 T3
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<210> 56

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-3 and Ab-15 LCDR2

<400> 56

Gly Thr Ser Asn Leu Ala Ser
1 5

<210> 57

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-3 and Ab-15 LCDR3

<400> 57

Gln Gln Trp Ser Ser Tyr Pro Lau CThr
1 5

<210> 58

<211>5

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-3 and Ab-15 HCDR1

<400> 58
Rsp Phe Tyr Ten Hisg
1 5

<210> 59
<211>17

<212> PRT
<213> Artificial Sequence

<220>
<223> Ab-3 and Ab-15 HCDR2

<400> 59

Arg Ile Asp Pro Glu Asn Gly Asp Thr Leu Tyr Asp Pro Lys Phe Gla
1 e} 10 15

Asp

<210> 60



<211>16
<212>PRT

<213> Artificial Sequence

<220>

<223> Ab-3 and Ab-15 HCDR3

<400> 60

Glu Ala Asp Tyr Phes His Asp Gly Thr Ser Tyr TIrp Tyr Phe Asp Val

1

<210> 61
<211> 648
<212>DNA

5

<213> Mus musculus

<220>

<221> misc_feature

<223> Ab-3

<400> 61
gaaattgtge

atcacctgca
tcagacacct
gttegettca
gctgaggatyg
getgggacca
ccateccagtyg
taccccaaay
ctgaacagtt
acgttgacca

dcateadett

<210> 62
<211> 215
<212> PRT

light chain

tcacccagte
gtgtcagttc
coeccaasce
gtggcagtgg
ctgceactta
agctggagcet
agcagttaac
acatcaatgt
ggactgatca
aggacgagta

cacccattgt

<213> Mus musculus

<220>

<221> MISC_FEATURE

tceageacte

aactataagt

ctggatttat

atctgggacc

ttactgtcaa

gagacgggct

atctggagot

caagtggasg

ggacagcaaa

tgaacgacat

caagagette

<223> Ab-3 light chain (no signal)

<400> 62

10

atggetgeat ctcegggyga

tccaaccact tgcactggtt

ggeacatcca acctggotte

tecttattete tcacaatcag

cagtggagta gttacccact

gatgctgcac caactgtatc

gcctecagteg tgtgettett

attgatggca gtgaacgaca

gacagcacct acagcatgag

aacagcetata cctgtgagge

aacaggaatg agtgttag

15

gaaggtcacc
ccagcagaayg
tggagtceet
cagcatggag
cacgttecgge
catcttececea
gaacaacttc
aaatggcgtc
cagcacccte

cactcacaag

Glu Ile Val Leu Thr Gln Ser Pro Ala Leu Met Ala Ala Ser Pro Gly

1

5

10

15

DK/EP 2569010 T3



Glu

Hisg

Ile

Ala

Ala

Gly

Ile

145

Leu

Ser

Leu

Tyr

50

Ser

Glu

The

Prc

Gly

130

Asn

Ser

Thr

Phe
210

rs Vadl

Hisg
35

Gly

Phe

Thr
115

Ala

Va_

Thr

Cys
195

Asn

<210>63

<211> 1350
<212> DNA
<213> Mus musculus

<220>
<221> misc_feature
<223> Ab-3 heavy chain

<400> 63

Thr

Trp

Thr

Ser

Ala

Val

Lys

Leu
180

Glu

Arg

Ile

Phe

Gly

Ala

85

Ala

~ Val

Trp

Thr

165

Thr

Ala

Agsn

Thr

Gln

Asn

Thx

=

Thr

Gly

Ile

Val

Thr

Glu

Gln

Lzu

55

Szr

Tl

Phe

Cys

135

Ile

Gln

Thxr

Hisg

Cys
215

Lys
40

Ala

Fro
120

Fhe

ASp

Val

Ser

Ser

Cys

Leu

Pro

Leu

Gly

Ser

;s Agp

185

Thr

Gly

Leu

Gln
G0

Asn

Glu

Ser

Thr

Val

Thr

75

Gln

Leu

Asn

Glu

153

Tyr

Thr

Thr

Ser

Pro

60

Ile

Trp

Arg

Glu

Phe

140

Arg

Ser

Glu

Tle

Pro

45

Val

Ser

Arg

Gln

125

Iyr

Gln

Thr

Arg

Pro
205

Leu

Pro

Asn

His
190

Ile

Pro

Met

Asp

Thr

Lys

Gly

Ser

175

Val

Trp

Glu
80

Pro

Ala

Asp

Val
160

Met

DK/EP 2569010 T3



gaggttcage
tcctgcacag
cetgaacagyg
gacccgaagt
ctgcagetea
gattatttce
atcaccgtcet
gctgcccaaa
ccagtgacag

gtectgeagt

cccagegaga
aaaattgtge
tetgtettca
gtcacgtgtyg
gtagatgatg
actttecget
ttcaaatgca
acgcaaaggca
gccaaggata
gtggagtgge
gacacagatg
gcaggaaata

aagagectct

<210> 64
<211> 449
<212> PRT

tgcagcagtc
cttetgactt
gectggactg
tccaggacaa
geggeoctgac
acgatggtac
ccteagecaa
ctaactcocat
tgacctggaa

ctgaccteta

cegtcacctg
ccagggattg
tetteeoecen
ttgtggtaga
tggagotgca
cagtcagtga
gggtcaacag
gaccgaaggce
aagtcagtet
agtggaatgg
getettactt
ctttcacetg

ceecactctcee

<213> Mus musculus

<220>

<221> MISC_FEATURE

tggggctgaa

caacattaaa

gattggaagy

ggceactcett

atctgagace

ctectactgg

dacgacacec

ggtgaccctg

ctotggatee

cactctgage

caacgttgec

tggttgtaag

aaagcccaag

catcagcaag

cacagetcag

acttcccecate

tgcagcttte

tccacaggtyg

gacctgcatg

gcageccagey

catctacage

ctetgtgtta

tggtaaatga

<223> Ab-3 heavy chain (no signal)

<400> 64

Glu val Gln Leu

1

Lsu Val Lys Leu

)
3
5

20

ln Gl Ser Gly

Ser Cys Thr Ala

cttgtgagge
gacttctatce
attgatcctyg
acaacagaca
actgcecgtet
tacttecgatg
ccatctgtet
ggatgectygg
ctgtecageg

agctcagtga

caceccggeca
ccttgcatat
gatgtgctea
gatgatceeg
acgeaaccce
atgcaccagyg
cctgececca
tacaccattc
ataacagact
gagaactaca
aagctecaatyg

catgagggee

10

25

caggggcctt
tacactggat
agaatggtga
catcatecaa
attactgtte
tctggggcge
atcecactgge
tcaagggcta
gtgtgeacac

ctogtcececete

gcagcaccaa
gtacagtccce
ccattactet
aggtccagtt
gggaggagca
actggctcaa
tcgagaaaac
cacctcecaa
tcttecectga
agaacactca
tgcagaagag

tgcacaacca

30

agtcaagtty
gaggcagegy
tactttatat
cacagcatac
tagagaggeg
agggaccaca
ceetggazet
ttteccctgag
cttceccaget

cagcacctgg

ggtggacaag
agaagtatca
gactcctaag
cagetggttt
gttcaacagc
tggcaaggag
catctccaaa
ggagcagatg
agacattact
geccatcatg
caactgggayg

ccatactgag

Ala Glu Leu Val Arg Pro Gly Ala

15

Ser Asp Phe Asn Ile Ly$§ Asp Phe

DK/EP 2569010 T3

960
1020
1080

1140



Tyr

Gly

Gln

65

Leu

Ser

Thr

Asn

145

Thr

Val

val

Ny 3
[
[S;0to!

Leu

Ala

val

DR

Leu

Arg
50

Gln

Arg

Val

Pro

130

Val

Phe

val

Thr

Glu

Gln
290

His

35

Ile

Lysg

Leu

Glu

Trp

115

Pro

Met

Thr

Pro

Va'l

195

Cys

Phe

Pro

Val

275

Thr

Glu

Trp

Ala

Ala
10C

val

Val

Ala

180

Pro

s Pro

Glv

Ile

Lys

260

Gln

Gln

Leu

85

val

Thr

Thr

165

Val

Ser

18]
e

)
=3
(S IN0)

Val

Phc

Pro

Met. Arg Gln Arg

Pro Glu Asn G

55

Thr Leu Thr Thr

70

3ly Leu Thr S

Tyr Phe His

Gly Thr Thr
120

1¥r Pro Leu
135

Lelu Gly Cyvs
150

Trp Asn Ser

Leu Gln Ser

Ser Thr Trp
200

Ser Ser Thr

Lvs Pro Cys

Pro Pro Lys

Thr Cys Val

Ser Trp PhHo
280

Arg Glu Glu
295

Ile Met His

yn

er

105

Ile

Ala

Leu

Asn
185

Pro 5

Lys

Ile

Pro

val

265

Val

Gln

Gln

Pro

; Asp

Gly

Thr

Pro

Val

; Ser

170

Leu

val

Cys

Lys

250

Val

Asp

Phe

Asp

Glu

Thr

Thr

Thr

Thr

Val

Leu

Tyr

Glu

Bsp

Thr

239

Asp

ABD

Nap

Asn

Trp

ERR

Gln

Leu

Thr

Ser

Ser

Gly

Ger

Thr

Thr

Val

val

Ile

val

ser

300

Lieu

Gly

Iyr
6.0

Ser

Ala

Tyr

Ser

125

Ala

Tvr

Liew

Val
205

: Lys

Pro

Leu

Glu
285

Thr

Asn

Leu

Asp

A1l

val

rp

110

Ala

Ala

Phe

Ser

190

Thr

Ile

Glu

Thr

Lys

270

val

Phe

Asp Trp

Pro Lys

Thr Ala

Tyr Tyr

95

Tyxr Phe

Thr

Lys

Gln Thr

Pro Glu

160

Val His
175

Ser Ser

Val Pro

Val Ser

ASp AsD

Hig Thy

Arg Ser

Lys Glu

EES YA

Ile

Phe

Tyr

80

Cys

DK/EP 2569010 T3



SEVi]

Phe

Thr Ile Ser

Ile Prc Pro

355

Met
370

Ile

Trp Asn

385

Gly

Asp Thr Asp

Ser

Trp

His
435

Gly Leu

Lys

<210> 65
<211> 324
<212> DNA

DLu

=

325

Thr
340

Ly

Thr

Asp

Gln Pro

Glu

Phe

Ala

Gly Arg

Gln Met

360

Phe
375

EFro

Glu Asn

390

Ser
405

Gly

Glu
420

Ala

Asn Hi

<213> Mus musculus

<220>

<221> misc_feature
<223> Ab-15 light variable

<400> 65

gacatccaga
ataacatgca
coeggcaady
tcaagatttt
cecgaagact
ggcggcacaa

<210> 66
<211>108

tgacceagte

gegtatcate

cacctaaatce

caggetetgg

tegeaaccta

aagtagaast

Gly

Phe Ile

Thr

Thr Glu

440

tccatectcee

aactatatca

acttatatac

ctcaggeacc

ttactgtcaa

taaa

L0

Lys Cys Arg V4dl Asn Ser Ala Ala Phe Pro Ala

330

Pro i Ala

345

Ala Lvs AsSp

Glu Asp Ile

Asn
395

Tyr Lys

Ser
410

Lys

Phe Thr

425

Cys

Lys Leu

ctetecageat
tcaaatcate
ggcacatcaa
gactttacte

caatggteet

Pro I'le Glu

Gln Val

350

Pro

Vail
365

Lys

Thr
380

Val Glu

Thr Gln Pro

Leu val

Ser Val

His
445

cecgTaggcga
ttcattggtc
atczcgeate
ttacaatatce

catatccact

DLy

Lys

Thr

~eu Thr

Trp Gln

Ile Met

400

Gln
415

Lys

His Glu

Pro Gly

tagagttaca

ccaacagada

aggcgttect

ctccoctecaa

cacatttgge

DK/EP 2569010 T3
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<212> PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE

<223> Ab-15 light variable

<400> 66

Asp Ile

Arg

Leu
35

Ile Tyr

50

Gly Ser

Pro Glu

Thr

<210> 67
<211> 375

<212> DNA

Gln

va-

His

Gly

Gly

Asp

Phe

Met Thr

Thr Tle

20

Trp Phe

Thr

Ser

Ser Gly

Gln Szr

Thr

Gln

Thr

Erao

Cys

Gln

Lzu Ala

55

Phe

70

Phs Ala
85

Gly
100

Gly

<213> Mus musculus

<220>

<221> misc_feature
<223> Ab-15 heavy variable

<400> 67
gaggtgcadgae

tcetgecaagg
cctggacaag
gacccgaagt
atggagctga

gattatttce

tggtgoagta

cttctgactt

ggcttgagtg

tccaggacaa

ggagectgayg

acgatggtac

gtcaccgtet ctagt

Thr

Gly Thr

Tyr Tyr

tggagcetgag
caacattaaa
gattggaagyg
ggtcaccatg
atctgacgac

ctectactgg

- Val

Ser
10

Ser Leu

Ser Ser

25

Pro Lys

; Val

Ser

Thr
75

Leu

Gln
90

Cys Gln

Val
105

Glu T

gtgaagaage

gacttctate

attgatectg

accacagaca

acggceegtgt

tacttcgatg

Ser A

Thr Ile

Ala Pro

45

Pro Ser A

60

Ile Ser

Trp Ser

Lys

ctggagoeto

tacactgggt

agaatggtga

cgteccaccag

attactgtyge

tctgogggccyg

Ser

sSer

Ser

val
15

Gly

Phe

Gln
80

Zegu

Pro

agtgaaqggtc

gecgacaggee

tactttatat

cacagccetac

gagagaggcyg

tggcaccctyg

60

120

DK/EP 2569010 T3
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<210> 68

<211> 125

<212> PRT

<213> Mus musculus

<220>
<221> MISC_FEATURE
<223> Ab-15 heavy variable

<400> 68

Glu val Gln Leu Val

1

Gly

Gln

65

Met

Ala

Asp

Val

Leu

Arg

50

Asp

Glu

Arg

Val

1

Lys Val Ser
20

His Trp Val
35

Ile Asp Pro

Lys Vval Thr

Leu Arg 3er
85

Glu Ala Asp
100

Trp Gly Arg
115

<210> 69
<211> 645
<212> DNA
<213> Artificial Sequence

<220>
<223> Humanized antibody

<220>
<221> misc_feature
<223> Ab-15 light chain

<400> 69

gacatccaga tgacccagte tgcatectce ctetcageat cegiaggega tagagttaca

Gln

Cys

Arg

Leu

Tyr

Gly

Gln

Thr

Phe

Thr

Gly A

s Ala S

Ala

40

Thr

Ser

His

Leu
120

25

Pro

Asp
105

Val

Glu
10

Gly

Thr

Thr

Thr

Val

Phe

Gln

Leu

Thr

v Thr

val

Lys

Asn T

Gly

Tyr

60

Thr

Ser

Lys

AsSp

Ser

Val

Tyr

Ser
125

Lys

30

Glu

Pro

Thr

Tyr

Trp
110

Gly

15

Asp

Trp

Lys

Ala

Tyr

Tyr

Ala

Phe

Tyr
80

Cys

DK/EP 2569010 T3
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ataacatgca
ceeggcaaag
tcaagatttt
cccgaagact
ggcggcacaa
ccatctgatyg
tatccecagag
caggagagtyg
acgctgagea

ggettgagcet

<210>70
<211> 215
<212> PRT

gegtatcate
cacctaaate
caggetcetgy
tcgcaaccta
aagtagaast
agcagttgea
aggccaaagt
Lcacagagcd
aagcagacta

cgeecgteee

aactatatca
acttatatac
ctcaggcacc
ttactgtcaa
taaacgtacyg
atctggaact
acagtggaag
ggacagcaaqg
cgagaaacac

aaagagette

<213> Artificial Sequence

<220>

tcaaatcatc
ggcacatcaa
gactttactc
caatggteet
gtggctgeac
gcetctgttyg
gtggataacy
gacagcacct
aaagtctacg

aacaggggayg

<223> Humanized antibody sequence

<220>

<221> MISC_FEATURE

<223> Ab-15 light chain

<400> 70
Asp Ile Gln
1

Asp Arg Val

His Leu

Ile Tyr

50

Gly Ser

Pro Glu

Thr Phe

Gly

Gly

Met Thr Gl

Thr
20

Tle

Trp Phe GI

Thr Ser As

Ser Gly

Pha

Gl

Gly
100

Gly

Thr

Thr

Thr

n Szr Fro

Cys

n Gln Lys

40

n Lzu Ala

Fhe

Asp

Tyr Tyr

y Thr Lys

Ser Leu

10

Ser

Val
25

Pro Gly Lys

Val

Leu Thr

Cys Gln Gln

90

val
105

Glu

ttcattggtt
atczegeato
ttacaatatc
catatccact
catctgtett
tgtgecetget
cegnccaate
dcagdctcag
cctgegaagt

agtgt

Ser A

Thr Ile §

Ala Pro

Pro Ser

60

Ile Ser

Trp Ser

Lys Arg

Ser

Lys

Arg

Ser

Thr
110

ccaacagaaa
aggcgttect
cteecctecaa
cacatttgge
catctteeeyg
gaataacttc
gggtaactcg
cagcacectyg

cacccatcag

Val
15

Gly

Ser Asn

Ser Leu

Phe

Zeu Gln

80

Tyr Pro

95

val Ala

DK/EP 2569010 T3
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480



Ala Ser

115

Pro

Gly Thr Ala

130

Ala Val

145

Gln Glu

Ser Thr

Tyr Ala

Phe
210
<210> 71
<211> 1353
<212> DNA

s Glu

val

Phe

Val

Gln Trp

Lle

Val

Lys

Phe Pro

120

Cys Leu

135

Val Asp

150

Thr
165

Val

Leu Thr

180

Val

Arg Gly

Glu

Leu

Thr

Glu

Gln

Ser

s Gln
200

<213> Artificial Sequence

<220>

<223> Humanized antibody

<220>

<221> misc_feature
<223> Ab-15 heavy chain

<400> 71
gaggtgeage

tectgcaagg
cctggacaag
gacccgaagt
atggagetga

gattatttce

gtcaccgtct
aggagcacct
cecggtgacgy
gtectacagt

tteggcacce

tggtgcagte
ctteotgactt
ggcttgagtyg
teccaggacaa
ggagectgag
acgatggtac
ctagtgccte
ccgagagcac
tgtcgtggaa
cctecaggact

agacctacac

tggggetygay
caacattaaa
gattggaagg
ggtcaccatg
atctgacgac

ctectactogy

caccaagyggc
agcggecctg
ctecaggcget
ctacteeccete

ctgcaacgta

Pro Ser Asp

Leu Agn Asn

Leu
155

Agn Ala

Lys
170

Tyr

Leu Ser

gtgaadgaage

gacttetatc

attgatcetyg

accacagaca

acggecgtgt

tacttcgatg

ccatecggtet

ggetgectyg

ctgaccageg

agcagegtygy

gatcacaage

Leu

Phe
140

Tyr Prd

Gl Ser Gly

Tyr

Glu His

190

Lys

Pro Val

205

Ser

ctggggectc

tacactgggt

agaatggtga

cgtccaccag

attactgtge

tctggggccy

tcecectgye
tcaaggacta
gegtgeacac
tgacegtgec

ccagcaacac

Lys Ser

Gla

Arg

Ser
160

Asgn

Ser Leua

175

Lys Val

Thr Lysz

agtgadggte

gcgacaggee

tactttazat

cacagecectac

gagagaggcyg

tggcaccctyg

gceectgeTec

cttceccgaa

cttecccaget

ctcecagcaac

caaggtggac

DK/EP 2569010 T3
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aagacagttyg
ggacegtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tecaaaacca
gagatgacca
atcgeocgtgyg
atgctggact
tggcagcagg

acgcagaaga

<210>72
<211> 451
<212>PRT

agcgcecaaatyg
tettecetett
cgtgegtggt
acggcgtgga
tecgtygtggt
agtgcaaggt
aagggcagcec
agaaccaggt
agtgggagag
cecgacggetc
ggaacgtcett

gcctcteect

ttgtgtegag

ceceeceaaaa

ggtggacgty

ggtgcataat

cagcgtecte

ctccaacaaa

cegagaacca

cagectgace

caatgggcag

cttetteete

cteatgetee

gtcteecggat

<213> Artificial Sequence

<220>

tgcececacegt
cccaaggaca
agccacgaag
gecaagacaa
accgttgtge
ggccteeccay
caggtgtaca
tgcctggtea
ccggagaaca
tacagcaagc
gtgatgcatg

aaa

<223> Humanized antibody sequence

<220>

<221> MISC_FEATURE

<223> Ab-15 heavy chain

<400> 72

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Vval

1 5 10

Ser Val Lys Val Ser Cys Lys Ala Ser Asp Phe
20 25

Tyr Leu His Trp Val Arg Gln Ala Bro Gly Gln

35 40
Gly Arg Ile Asp Pro Glu Asn Gly Asp Thr Leu Iyr
50 55 60

Gln Ago Lys Val Thr Mct Thr Thr Asp Thr Scr Thr

65 70 75

Met Glu Leux Arg Sér Leu Arg Ser Asp Asp Thr Ala

g5 20
Tl A Dareme 21va AT e Aaem Ters DhA i o Kawm 1 et s

gecedgoaco

cecectcatgat

accecegaggt

agccacggga

accaggactyg

ccececatocga

ceotgecoee

aaggetteta

actacaagac

tcaccgtygga

aggctctgea

Lys Lys

Asn Ile

Pro

Sc¢r Thr I

Val

Tyr

Terve TasiA Treas

acctgtggea
ctecceggace
ccagttcaac
ggagcagote
gctgaacgge
gaaaaccatce
atccecgggag
coccagagac
cacacctcee
caagageagyg

caaccacTac

Pro Gly Rla

15

Leu Glu Trp Ile

D~

DK/EP 2569010 T3
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nLla

Lys

Glu
145

Thr

Val

Glo

Arg

305

Lys

Glu

Tyr

Leau

niy

val

Val

Ptz

val

Lys

Pro

Asn

290

Val

Glu

Lys

Thr

Thr
370

gL

Trp

115

Thr

Thr

Pro

Thr

195

Cys

Ser

Arg T

Pro

Ala

Va_

Tyr

Thr

Leu
355

D

199

Gly

Ala

Val

Ala

180

Val

Cys

val

Gl

PO

Arg Gly Thr

Val Phe Pro

135

Ala Leu Gly
150

Ser Trp Asn

163

Val Leu Gln

Pro Ser Ser

Lys Pro Ser

215

val Glu Cys

230

2

Phe Leu Phe

245

Pro G

v Val

Jal GIn Phe

Lys Thr

Ser Val

Lys Cys

325

Ila Ser
340

Pro Pro

Leu Val

Lys Pro

Lt

Leu

120

Leu

Pro

Pro

Thr

Asn

295

Leu Thr

Lys Val

Lys Thr

Ser Arg

Lys Gly

LAO N
105

Val

s Leu

Gly

- Ser

185

Phe

Thr

Pro

Pro

Arg

Val

Glu

360

375

Phe

Pro

val

ala

170

Gly

Glvy

Glu

Val

Gly
345

Glu

Tyr

vel

[Sa}

Leu

Leu

Thr

Pro

Glu

Hisg

Lys

330

Gln

Met

Pro

Thr

Gln

Ala P

val

Gln

Gln
315

Gly

Pro

Thr

© Ser

Tkr
2C¢5

Asp

Gly

Phe
300

Leu

Arg

(RN
oo 02
=g}

LLps LydL

110

Ala SBer

[}
{3
o3

Phe Pro Gl

Gly val

Tyr Thr

Thr val

Pro Val

Thr L

[\SD
[S;000))
o

Thr

cis

Tkr

Hig

Gl

val

Asn Sexr Thr

Trp Leu Agn

Pro Ala Pro

335

Glu Pro Gln

()
1671

5 Asn Gln Val

Ile Ala Val

Gly

320

Ile

Val

Glu

DK/EP 2569010 T3



Trp Glu

385

Met Leu

Asp Lys

His Glu

Pro Gly
450

Ser

Asp

Ala
435

Lys

<210> 73

<211> 11

<212> PRT
<213> Artificial Sequence

<220>

Asn Gly

Ser Asp
405

Arg Trp
420

Leu His

Gln

390

Gly

Gln

Asn

Pro

Gln

His

<223> Ab-4 and Ab-5 LCDR1

<400> 73
Arg Ala Ser Gln Asp Ile Ser Asn Tyr Leu Asn

it

<210>74

<211>7

<212> PRT
<213> Artificial Sequence

<220>

5

<223> Ab-4 and Ab-5 LCDR2

<400>74

Tyr Thr Ser Arg Leu Leu 3er

1

<210>75

<211>9

<212> PRT
<213> Artificial Sequence

<220>

5

<223> Ab-4 and Ab-5 LCDR3

<400> 75
Gln Gln Gly Asp Thr Leu Pro Tyr Thr

1

5

Clu

Phe

Cly

Iyr
440

Phe

Asn
425

Thr

Leu

410

Val

Gln

10

Tyr

395

Tyr

Phe

Lys

Ser

Thr

Lys

Cys

Leu
445

Thr

Leu

Ser
£30

Ser

Pro

Thr

415

Val

~eu

Pro
4900

Val

Met

DK/EP 2569010 T3
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<210>76

<211>5

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-4 and Ab-5 HCDR1

<400> 76

Asp Tyr Asn Met His

1 5
<210>77

<211>17

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-4 and Ab-5 HCDR2

<400> 77
Glu Ile Asn Pro Asn Ser Gly Gly Ala Gly Tyr Asn Gln Lys Phe Lys
1 5 10 15

Gly

<210>78

<211> 14

<212>PRT

<213> Artificial Sequence

<220>
<223> HCDR3

<400>78

Leu Gly Tyr Asp Asp Ile Tyr Asp Asp Trp Tyr Phe Asp Val
1 5 10

<210>79

<211> 645

<212> DNA

<213> Mus musculus

<220>
<221> misc_feature
<223> Ab-4 light chain

<400> 79

gatatccaga tgacacagsf tacatcctcecce ctgtctgcect ¢ctezgggaga cagggtcetec 60

atcagttgca gggcaagtca agacattacc aattatttaa actggtatca gcagaaacca 120



gatggaactt
aggttcagtyg
gaagattttyg
gggaccaagc
tccagtgage
cocaaagaca
aacagttgga
ttgaccaagg

tecaactteac

<210> 80
<211> 214
<212>PRT

ttadactect
gcagtgggte
ccacttactt
tggaaataza
agttaacate
tcaatgtcea
ctgatcagga
acgagtatga

cecattgtcaa

<213> Mus musculus

<220>

<221> MISC_FEATURE

<223> Ab-4 light chain

<400> 80

tatettetacg

tggadacagat

ttgccaacayg

acgggctgat

tggaggtgcec

gtggaagatt

cagcaaagac

acgacataac

gagcttcaac

acatcaagat

tattctctea

ggagatacge

gctgeaccaa

tecagtegtgt

gatggeagty

agcacctaca

agctatacct

dggaatgagt

tacTetecagy

ccadzttacaa

ttcecgtacac

ctgIatccat

getzettgaa

dacgacaaaa

gcatgagcay

gtgaggccac

gttag

agteccatca

cctggageaa

tttcggaggg

cttcccacca

cadcttctac

tggegtectyg

cacceteacy

tcacaagaca

Asp Ile Gln Met Thr Gln Ile Thr Ssr Ser Leu 3er Ala Ser Leu Gly

Arg

Phe Tyr

50

Gly

Glu

Asp

Phe

Thr

Prc Thr

vac.

Trp

Thy

Ser

Phe

Glv

Va_
115

Ile

Gln

Tyr

Ser

Thr

Gly

Thr
85

Alz

Gly
100

Gly

Ile

Gln

Leu L

Thr

Phe

Cys Arg

Ero
40

Lys

u Ser

Ser

Phie

Lys

Fro
120

Pro

10

Ala
25

Gln

Asp Gly Thr

Gly val Pro

Leu Thr Ile

Gln Gln

90

Gly

Glu
105

Ile Lys

Glu

Asp Ile

Phe Lys

45

Ser

60

Tyr

Thr

Arg

Leu

Phe

Leu

Len

Asp

15

Asn

_eu Ile

Gly

Glu Gln

80

Pro
95

Tyr

Ala Ala

110

Gln Leu

125

Thr

Gly

DK/EP 2569010 T3
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Ala
130

Gly Ser

Val Lys

Ser Trp

Thr Leu

Thr Glu

195

Cys

BPhe Asn

210

Arg

<210> 81
<211> 1344
<212> DNA

Val Val

Trp

Lys

Thr

o

[o8vs]

Thr
180

Leu

Ala

Thr

Glu

<213> Mus musculus

<220>

<221> misc_feature
<223> Ab-4 heavy chain

<400> 81

gaggtccaac
tcctgcaagg
caaggaaaga
aaccagaagt
atggagctec
tacgatgata
gtctectcag
caaactaact
acagtgacct
cagtectgacc
gagaccgtca
gtgeccaggyg
ttcatcttee
tgtgttgtygg

gatgtggagg

tgcaacagtc
cttetggata
ccctagagty
tcaagggcaa
gecagectgac
tctacgacga
ccaaaacgac
ccatggtgac
ggaactcetgg
tectacactet
cctgcaacgt
attgtggttg
coccaaaget
tagacatceag

tgcacacage

Gln

Thr

His

Phe
135

Cly

Lys

Thr
200

tggacctgaa
tacattcact
gataggagaa
ggccacattyg
atctgaggac
ctggtactte
aceccccatcet
cetgggatca
atccctgtee
gagcecagctca
tgcccacecy
taagecettce
caaggatgty
caaggatgat

toagacgcaa

Asn Asn Phe

Ser Glu Arg

155

Ser

Glu
185

Iyr Glu

Thr

ctaatgaagce
gactacaaca
attaatccta
actgtagaca
tctgcagtcet
gatgtetggg
gtctatccac
ctggtcaagyg
agcggtgtge
gtgactgtec
gocagcagea
atatgtacag
ctecaccatta
cccgaggtee

cactgggagyg

Tyr Pro

140

Gln Gly

Thr Tyr Ser

Hi

Arg

Ile
205

Pro Val

ctggggcectte
tgcactgggt
acagtggtog
agtcctceac
attactgtge
gegeagggac
tggccecctgy
gctatttcooe
acaccttece
cetecageac
cecaaggtgga
teccagaagt
ctezgactece
agtzcagctg

agcagttcaa

Ile

Asp

Val

Met
175

Ser

Lys

agtgaagatg
gaagcagaac
tgctggctac
cacagcctac
aagattgggc
cacggtcacc
atctgctgee
tgagecagtyg
agctgteetg
ctggeccage
caagaaaatt
atcatctgte
taaggtecacg

gtttgtagat

cagcacttte

DK/EP 2569010 T3
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cgctecagtca
tgcagggtca
ggeagaccga
gataaagtca
tggrcagtgga
gatggctett
aatactttca

ctcteccact

<210> 82
<211> 447
<212> PRT

gtgaacttcc

acagtgcage

aggctecaca

gtctgaccty

atgggcagec

acttcatcta

cotgetetgt

ctecctggtea

<213> Mus musculus

<220>

<221> MISC_FEATURE
<223> Ab-4 heavy chain

<400> 82
Glu Val Gln
1

Ser Val

Met

Gly Glu

50

Ile

Gly

Glu

Met

Arg

Ala
115

Trp Gly

Ser Val

130

Pro

Met Thr

145

Val

Leu

Met

20

Trp Val

Pro

> Thr

r Thr
Pro

Tyr

Gly

Gln $

s Gln

Leu

AsSp

Thr

Leu

Cys
150

catcatgcac
tttecctgee
ggtgtacacce
catgataaca
agcggagaac
cagcaagcte
gttacadtgag

atga

Gly

Ala 3

Asn
40

[}
o

Gly

L1 o»n
&)

Thr

Val

Thr

Asp Ile

Pro

Gln

Asp

Glu

Tyr

caggactgge

cccatcgaga

attcecaccte

gacttcttce

tacaagaaca

aatgtgcaga

ggectgcaca

Glu
10

Leu

~ Gly

Tyr

Gly

Lys

7 Ala

Gly

Ser

Asp

Asp Asp

105

Val Thr

120

Ala
135

Pro

Leu Val

Val

Lys

Ser Ser

Mst

Th=

Th=

Ala

Trp

Ala

Ala

tcaatggcaa

aaaccatecte

ccaaggagea

ctgaagacat

ctecagceccat

agagcaactg

accaccatac

Lys Pro

Thr
20

Glu

Gln

Thr

val

Tyr

Tyr

Lys Thr

125

Gln Thr

140

Gly Tyr

155

Phe

Prc Glu

Thr 3

ggagttcaaa

caaaactada

gatggccaag

tactgtggag

catggacaca

ggaggcagga

tgagaagage

Gly Ala

15

Asp Tyr

Ile

Trp

3 Phe

Tyr

Cys

val

Thr

Pro

Ser

Val
160

Pro

DK/EP 2569010 T3
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Thr

Pro

Val

His

Phe

Val

Thr

Glu

305

Cys

Ser

Ile

Gly

385

Asp

Trp

Val

Ala

DPro

Pro

210

Gly

Ile

Gln

Gln

250

Leu

Arg

Pro

Thr A

370

Gln

Gly

Glu

Thr

Val

Ser

195

Ala

Phe

5 Val

Phe

275

Pro

Pro

Val

Thr

Lys

355

Pro

Ala

Trp

Leu

180

Ser

Pro

Thr

260

Arg

Ile

Asn

Lvs

340

Glu

Phe

Ala

Gly

Asn Ser

165

Gln Ser

Thr Trp

Ser Thr

Pro Cys

Pro Lys

245

Cys Val

Trp Phe

Glu Glu

Met His

Ser Ala

325

Gly Arg

Gln Met

Phe Pro

Glu Asn

Phe Ile

405

Asn Thr

Gly

asp

Pro &

Lys
215

Ile

Pro

Val

Val

Gln

295

Gln

Ala

Pro

Ala

Glu

375

Tyr

Phe

Ser

Leu

Val

Lys

Val

ASp A

280

Phe

ASp

Phe

Lys A

Lys
360

Lys

Thr

Leu

Tyr
185

Clua

Thr

Ser
170

Thr

Thr Val

Trp

Pro

AsSp

Ile

Asn

Lys

Cys

Val

250

Val

Ser

Leu

Ala

330

Pro

Lys

Thr

Thr

Leu

410

Ser

Val

Ser Gly val

Leu

Thr Cys

Lys Ile Val
220

Pro Glu val

Leu

Ser

Glu

Thr

Asn

215

Pro

Gln

val

Val

Gln

395

Asn

Val

Eig Thr

175

Ser val

Agn Val

Pro Arg

Thr ITle Thr

Lys Asp Asp

Val His Thr
285

Phe Arg Ser

300

Gly Lys Glu

Ile Glu Lys

Val Tyr Thr

350

Ser Leu Thr
365

Glu Trp Gln

380

Pro Ile Met

Val Gln Lys

Leu His Glu

Pro

Ala

Val

Phe L

Thr

335

Ile

Cys

Trp

Asp

Ser

415

Gly

Phe

Thr

Ala

Agsp

Thr

Gla

Gla

Ser

Pro

Met

Thr
409

Asn

Leu

DK/EP 2569010 T3



420
Hig Asn His His
13 440
<210> 83
<211> 321
<212> DNA
<213> Mus musculus
<220>
<221> misc_feature
<223> Ab-5 light variable
<400> 83
gacatccaga tgaccrayte tecatecteco
ataacatgta gagcatctca agatatttec
ggcaaagcac ctaaactect catttactat
cgattctcecag getcecggcte cggcacagat
gaagattttg caacctatta ctgtcaacaa
ggcacaaadg ttgaaattaa a
<210> 84
<211>107
<212>PRT
<213> Mus musculus
<220>
<221> MISC_FEATURE
<223> Ab-5 light variable
<400> 84
Asp Ile Gln Met Thr Gln Sar Fro
I 5
Asp Arg Val Thr Ile Thr Cys Arg
20
Leu Asn Trp Tyr Gln Gln Lys Fro
35 40
TIyr Iyr Thr Ser Arg Leu Lsu Ser
50 55
Ser Gly Ser Gly Thr Asp Phe Thr
65 70
Glu Asp Phe Ala Thr Tyr TIyr Cys

~r

cteteeyeat
aactatttga
acatcaagac
ttcacactca

ggegatacac

Ser
10

Ser Leu

Ala
25

Gln

Gly Lys Ala

Gly val Pro

Letu Thr 1

~1 =
(G2 e
.

Gln

Gly !

430

145

cegtagygeyga
attggtacca
tcectaetecgg
ctatttecte

tceccatacac

Ser Ala

Asp Lle

Pro Lys

45

Ser
60

Ser Ser

Thr

Ser

Leu

Phe Ser

Leu

Thr Glu Lys Ser Leu Ser Hig Ser Pro Gly Lys

ceyeytaacce

acaaaaacce

cgttccazcea

cctecaacca

attecggcgge

val
15

Gly

Asn

_eu Ile

Gly

Gln Pro

30

Pro

~r

Tyr

DK/EP 2569010 T3



Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

<210> 85
<211> 369
<212> DNA

oZe]

100

<213> Mus musculus

<220>

<221> misc_feature
<223> Ab-5 heavy variable

<400> 85
gaggtgcagc

tcttgtaaag
cecaggacaag
aatcaaaaat
atggaactge
tatgatgata

gtctcetagt

<210> 86
<211>123
<212> PRT

tggtgcagag

caagcggata

gattggaatg

t¢aadgggag

gatcacttag

tatatgatga

<213> Mus musculus

<220>

<221> MISC_FEATURE

cggcecgceegag

tacatttaca

gatgggcgaa

agttacaatg

aagcgacgat

ctggtattte

<223> Ab-5 heavy variable

<400> 86
Glu val Gln
1

Ser Vval Lys

Asn Met His

35

Gly Glu
50

Ile

Lys Gly
65

Leu

val
20

Trp Val

Pro

A3n

Val Thr

Gln

Cys

Arg

Gly

Lys

Ala
40

Gln

Gly

Thr Thr

Ala $

105

gtaaagaaac

gattacaaca

attaaceccta

acaacagaca

acagctgtat

gatgtttggg

Glu
10

val

Gly

Tyr

Pro

v Gln

Gly

Thr S

v Tyr

© Thr

caggagroaag
tgcattgggt
atagtggagg
caagcactte
actattgcge

geeagggaac

Lys Lys

Thr Thr

30

Phe

7 Leu Glu

Asn Gln

60

Thr

v

cgttaaagtt
aagacaagcyg
agcaggetac
aacagcdtat
acgacttgygg

aacagttacc

Gly Ala
15

Asp Tyr

Trp Met
Phe

Lys

Ala Tyr
80

DK/EP 2569010 T3



Mst Glu Leu

Ala Arg Leu

100 105 110

Trp Gly Gln @

115

<210> 87
<211> 642
<212> DNA

Arg
85

Gly

Ser Léu Arg

Tyr Asp AsSp

Thr Thr Val

Ser

Ile

Thr
120

<213> Artificial Sequence

<220>

<223> Humanized antibody

<220>

<221> misc_feature

<223> Ab-5

<400> 87

gacatccaga
ataacatgta
ggcaaagcac
cgattctcayg
gaagattttyg
ggcacaaaag
tetgatgage
ceccagagagy
gagagtgtca
ctgagcaaag

ctgagctege

<210> 88
<211>214
<212> PRT

light chain

tgacccagte
gagecatcteca
ctaaacteet
getecggete
caacctatta
ttgaaattaa
agttgaaatce
ccaaagtaca
cagagsagga
cagactacga

ccgtcacaaa

tececatectee

agatatttecc

catttactat

cggcacagat

ctgtcaacaa

acgtacggty

tggaactgec

gtggaaggtyg

cagcaaggac

gaaacacaaa

gagcttcaac

<213> Artificial Sequence

<220>

<223> Humanized antibody

<220>

Asp Asp Thr Ala Val Tyr Iyr Cys

90

95

Tyr Asp ASp Trp Tyr Phe Asp Val

105

Val Ser Ser

ctctecgeat

aactatttga

acatcaagac

ttcacactca

ggcgatacac

gctgcaccat

tetgttgtgt

gataacgcece

agcacctaca

gtectacgect

aggggagagt

110

ccgtaggcga

attggtacca

teetetecyg

ctatttcetce

tccecatacac

ctgtetteat

gectgetgaa

tecaatcggy

gcctcageayg

gcgaagtcac

gt

cecgegtaace

acaaaaaccc

cgttcecazea

cctccaacca

atteggegge

ctteocgeca

taactteczat

taactcccay

caccctgacy

ccatcagggce

DK/EP 2569010 T3
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<221> MISC_FEATURE
<223> Ab-5 light chain

<400> 88

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

Asp Arg Va_ Thr Ile Thr Cys Arg Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Tyr Thr Ser Arg Leu Lau Ser Gly Val Pro Ser Arg Phe Ser Gly

60

&)
<
;]
oo

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
55 70 75 80

Glu .Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Gly Asp Tht Leu Pro Tyr
85 90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Prc Ser VaL Phz Ile Phe Pro Fro Ser Asp Glu Gln Leu Lys 3er Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Ser Gln
145 150 155 160

pel
6>}
=]

Glu Ser Val Thr Glu Gln Asgp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Iyr Glu Lys Hig Lvs Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210

<210> 89
<211> 1347
<212>DNA



<213> Artificial Sequence

<220>

<223> Humanized antibody

<220>

<221> misc_feature

<223> Ab-5 heavy chain

<400> 89
gaggtgeage

tcttgtaaag
ccaggacadg
aatcaaaaat
atggaactgc
tatgatgata
gtctctagtg
acctacgaga
acggtgtcgt
cagtcctecag
acccagacct
gttgagcgea
tecagtettec
gtcacgtgeg
gtggacggeg
acgttcegtyg
tacaagtgea
accaaagggc
accaagaacc
gtggagtyggg
gactccgacg
cagygggaacyg

aagagcctct

<210> 90
<211> 449
<212> PRT

tggtgcagag
caagcggata
gattggaatg
tcaaagggag
gatcacttag
tatatgatga
cctecaccea
geacagcgga
ggaactcagg
gactctactc
acacctgczaa
aatgttgtgt
tettecccee
tggtggtgga
tggaggtgca
tggtecagegt
aggtctecczaa
agcccececgaga
aggtcagcect
agagcaatgg
gctcettcett
tcttctecatg

ccctgtetee

cggegecgayg
tacatttaca
gatgggcgaa
agttacaatyg
aagcgacgat
ctggtatttc
gggceccatcg
cotgggeted
cgctctgace
¢ctecagecace
cgtagatcac
cgagtgececca
aaaacccaag
cgtgageccac
taatgceaag
ccteaccegtt
caaaggcete
accacaggtg
gacctgcctg
gcagccggayg
cctectacagc
ctcegtgaty

gggtaaa

<213> Artificial Sequence

gtaaaaazac
gattacaaca
attaacccta
acaacagaca
acagcetgtat
gatgtttggg
gtettcecccee
ctggtcaagg
agcggegtge
gtggtgaccy
aagcocccagea
cegtgeceag
gacaeccctea
gaagaccecyg
acaaagccac
gtgcaccagyg
ccagececcea
tacaccctge
gtcaaaggct
aacaactaca
aagctcaceyg

catgaggcte

caggagcaag
tgcattgggt
atagtggagg
caagcacttc
actattgaegc
gccagggaac
tggegeectyg
actacttcca
acaccttcce
tgcecctecag
acaccaaggt
caccacctgt
tgatcteccg
aggzccagtt
g9gaggagea
actggetgaa
tcgagaaaac
ceccecatceecey
tctaccccag
agaccacacc
tggacaagag

tgcacaacca

cgttaaagtt
aagacaageg
agcaggctac
aacagcatat
acgacttggg
aacagttacc
ctccaggage
cgaaccggtyg
agctgtccta
cdacttcgge
ggacaagaca
ggcaggaccg
gacccetgag
caactggtac
gttcaacage
cggcaaggag
catctetaaa
ggaggagatyg
cgacatcgecce
tcéccatgetyg
caggtggeag

ctacacgecag

DK/EP 2569010 T3

60
120
180
240
300
360

420

540
600
660

720

840
900
960
1020
1080
1140
1200
1260
1320

1347
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<220>
<223> Humanized antibody

<220>
<221> MISC_FEATURE
<223> Ab-5 heavy chain

<400> 90
Glu val Gln Leu Val Gln S2r Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lyg Val Ser Cyvs Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 29 30

[%3
[l
b
(%]

Asn Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Glu Ile Asn Pro Asn Ssr CGly Gly Ala Gly Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 7 75 80

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

Ala Arg Leu Gly Tyr Asp Asp Ile Tyr Asp Acsp Trp Tyr Phe Asp Val
100 105 110

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phs Pro Leu Ala Pro Cyvs Ser Arg Ser Thr Ser Glu Ser
130 135 140

Thr Ala Ala Leu Gly Cys Lau Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

<

Pro Ala Va. Leu Gln Ser Szr Cly Leu Iyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Asn Phe CGly Thr Gln Thr TIyr Thr Cys Asn Val
195 200 205

Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys



Ser

Arg

Ala

val

305

Thr

Leu

Cy&

Ser
385

Dj
(&}
kel

Ser

Ala

Lys

s Cys

val

Glu

Lys

290

Lys

Ile

Pro

Leu

370

Asn

Arg

val

Phe

Pro

Val

275

Thr

val

Cys

Ser

Pro

355

val

Gly

Trp

His
435

<210> 91
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> Ab-6 LCDR1

<400> 91
Arg Ala Ser Gln Agp Ile Sar Agn

Glu

Leu

Glu

260

Gln

Leu

Lys

Gln

Gly

Gln
420

Cye

Phe

2458

Val

Phe

Pro

Thr

Val ¢

328

Thr

Arg

Gly

Prc

Gln

Ilig

Pro

230

Pro

Thr

AZND

Arg

Val
310

Glu

Phe

Glu

390

Phie

Gly

Tyr

Pro

Pro

Cys

Trp

Glu

295

Val

Asn

s GLy

Glia

Ivr
375

Asn A

Phe

Thr

Val

Tyvr

280

Glu

His

Lys

Gln

Met

360

Pro

Leu

Val

Gln
440

Pro A

Pro

Val

265

Val

Gln

Gln

Val

Phe

Asp

Gly Leu

Pro

345

Thr

Ser

Tyr

Tyr

DPhe
425

330

Ary

Livs

Lvs

sSer
410

Ty

Pro
235

Trp

315

Pro

Glu

Ile

Thr
395

Leu

Pro

Thr

Val

Val

Ser

300

Leu

Ala

Pro

Gln

Ala

380

Thr

Leu

Leu Asn

Val

Leu

Ser

Glua

285

Thr

Asn

Pro

Glri

Val

365

Val

Pro

Thr

wval

Leu
445

Ala

Met

Gly

Ile
255

ig Glu

Val

Phe

Ile

Va_

350

Glu

Pro

val

Met
430

Hisg

Lys

Glu

335

Leu

Iryp

Mat

Pro

Pro
210

Ser

Val

Glu
320

Lys

© Thr

Tht

Glu

Leu

400

Glu

Gly

DK/EP 2569010 T3



- - “

1 5 10

<210> 92

<11>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-6 LCDR2

<400> 92

Tyr Thr Ser Arg Leu His Ser
1 5

<210> 93

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-6 LCDR3

<400> 93

Gln Gin Gly Asp Thr Leu Pro Tyr Zhr
1 5

<210> 94

<211>5

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-6 HCDR1

<400> 94

Asp Tyr Asn Met His

1 5
<210>95

<211>17

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-6 HCDR2

<400> 95

Glu Ile Asn Pro Asn Ser Gly Gly Ser Gly Tyr Asn Gln Livs Phe Lys

1 o] 10

Gly

DK/EP 2569010 T3



<210> 96
<211> 14
<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-6

<400> 96

Leu Val Tyr Asp Gly Ser Tyr Glu Asp Trp Tyr Phe Asp Val

1

<210>97
<211> 645
<212>DNA

HCDRS3

5

<213> Mus musculus

<220>

<221> misc_feature

<223> Ab-6

<400> 97

gatatccaga
atcagttgeca
gatggaacte
aggttcagtg
gaagatatty
gggaccaage
tacagtgage
cccaaagaca
aacagttgga

ttgaccaagy

light chain

tgacacagac
gggcaagtca
ttaaacteet
gcagtgggtc

cecacttactt

tggaaataag

agttagcatc

tcaatgtcaa

ctgatcagga

acgdgtatga

tacatcctec
ggacattage
gatcttectac
tggaacagat
ttgecaacag
acgggctgat
tggaggtgec
gtggaagatt
cagcecaaagac

acgacataac

10

ctgtetgect
aattatttaa
acatcdagat
tattctctea
ggtgatacge
gctgcaccaa
tcagtcgtat
gatggcagtg
agcacctaca

agctatacct

ctectgggaga

actgatttca

tacactecagg

ccattagcaa

ttecgtacac

ctgtatccat

gcttettgaa

aacgacaaaa

gcatgagecag

gtgaggccac

tcaacttcac ccattgbcaa gagcttcaac aggaatgagt gttag

<210> 98
<211>214
<212>PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE

<223> Ab-6

<400> 98

light chain

cagagtcaec

gcagaaacca

agttccatca

cctggageaa

gttcggggag

cttcccacea

caacttcTac

tggegtecty

cacccectcacyg

tcacaagaca

DK/EP 2569010 T3

645



ASp

Asp

Leu

Glu

Thr

Pro

Gly

Asn

145

Asn

Thr

Phe

Tle

Arg

ASn

Gly

Asp

FPhe

Thr

Ala

130

val

Thr

Cys

Asn
210

Gln

Val

Trp

35

Thr

Ile

Gly

Val

115

ser

Lys

Trp

Leu

Glu
195

arg

<210> 99

<211> 1344
<212> DNA
<213> Mus musculus

<220>
<221> misc_feature

Met

Gly

Ala

Gly

100

Val

Trp

Thr

Ile

Thr

Thr

Gly

Ile

YVal

Lys

Thr As

Thr

180

Ala

165

Leu

Thr

Glu

Gln

Gln

Leu

Asp

Tyr

Thr

Phe

Ile
150

Gln

Thr

His

Cys

Thr

© Cys

Lys

Phe

Pro

Phe

135

Asp

Asp

Lys

Lys

Thr

Arg

Fro

40

Ser

Cys

Fro

120

Leu

Gly

Ser

Thr
200

Asp

Gly

Leu

Gln

Glu

105

Ash

Ser

Lys

Glu

10

ser

Gly

Val

Thr

Gln

90

Ile

Asn

Glu

Tyr

Thr

Leu

Gln

Thr

Pro

Ile

75

Arg

Glu

Phe

Arg

155

Ser

Glu

Ser

ASP

Leu

Ser

60

Ser

¥ Asp

Arg

Gln

Iyr

140

Gln

Thr

Arg

Pro

Ile

Lys

45

Arg

Thr

Leu
125

Pro

Tyr

His

Ile
205

ser

30

Leu

Phe

Leu

Leu

Asp

110

Thr

Lys

Gly

Val

Leu

15

Asn

Leu

Glu

Pro

95

Ala

Asp

val

Met
175

2
i
=

Lys

Gly

Ile

Gly

Gln

80

Tyr

Ala

Gly

Ile

Leau

160

Ser

Ser

DK/EP 2569010 T3



<223> Ab-6 heavy chain

<400> 99
gaggtccage

tectgcaagyg
caaggaaaga
aaccaaaagt
atggagctcece
tacgatggca
gtetectecag
caaactaact
acagtgacct
cagtcetgacce
gagaccgtca
gtgcecaggg
ttcatcttce
tgtgttgtgg
gatgtggagg
cgetecagtca
tgeagggtea
ggcagaccga
gataaagtca
tggeagtgga
gatggetett
aatactttea

ctcoteccact

<210> 100
<211> 447
<212> PRT

tgcaagagte
cttctggata
gectagagtyg
tecaaaggcaa
geagectgac
gotacgagga
ccaaaacgac
ccatggtgac
ggaactctgyg
tetacactet
cctgcaacygt
attgtogttg
ceccaaagec
tagacatcag
tgcacacagce
gtgaacttco
acagtgeagce
aggectecaca
gtctgacctg
atgggcagee
acttcatcta
cctgetctgt

ctectggtaa

<213> Mus musculus

<220>

<221> MISC_FEATURE
<223> Ab-6 heavy chain

<400> 100

tggacctgaa
cacattcact
gataggagaa
ggccacattg
atctgaggac
ctggtacttc
acceccatct
cctgggatge
atcecctgtee
gagcagctea
tgceccaccceyg
taagcettoe
caaggatgtg
caaggatgat
tcagacgcaa
catcatgcéac
tttecectgen
ggtgtacacc
catgataaca
ageggagaac
cagcaageta
gttacatgag

atga

c¢taatgaage
gactacaaca
attaatccta
actgtagaca
tetgeagtet
gatgtctggg
gtctatccac
ctggtecaagg
ageggtgtge
gtgactgtce
gccagcagea
atatgtacag
ctcaccatta
cecgaggtee
cecegggagy
caggactggce
cccatcgaga
attecaccte
gacttcttee

tacaagaaca

datgtgcaga

ggcetgcaca

c¢tggggette
tgcactgggt
acagtagtyy
agtcttccag
attactgtyge
gcegcagggac
tggeoectyg
gctatttece
acaccttccc
cctecageac
ccaaggtgga
teccagaagt
ctctgactco
agttcagcty
agcagttcaa
tcaatggecaa
aaaccatctce
ccaaggagea
ctgaagacat

ctcagcccat

agagcaacty

accaccatac

agtgaagatg
gaaacagaac
tagtggctac
cacagccetac
aagattggte
cacggtcacc
atctgetgece
tgagccagtyg
agctgtectyg
ctggeccage
caagaaaatt
atcatctgte
taaggtcacg
gtttgtagdat
cagcact-tc
ggagtteaaa
caaaaccaaa
gatggcecaag
tactgtggag

catggacaca

ggaggcagga

tgagaagage

Glu val Gln Leu Gln Gln Ser Gly Pro Glu Leu Met Lys Pro Gly Ala

1

5

10

15

DK/EP 2569010 T3

1020
1080
1140

1200

1260
1320

1344



Gly

Lys

65

Ala

Trp

Pro

Thr

Pro

Phe

Pro

val

Val

Met

Glu

50

Gly

Glu

Arg

Gly

Ser

130

Val

Vval

Pro

Pro
210

Gln

His
35

Ile

Leu

Leu

Ala

115

Thr

Thr

Val

Ser
195

e Phe

Val

Plie
275

5 Met

20

Trp

Asn

Ala

Arg 8

Val

100

GLly

Tvr

Leu

Trp

Ser

Val

Pro

Thr

Thr

Pro

Lys

Leu

T ASpP

Thr

Len

Gly Cv

Asn

162

Leu Gln

180

Ser Thr

Ser Ser

Lys Pro

Pro Pro

Thr Cys

260

Ser Trp

Ser

Cys

Thr Iy

230

Val

Phe

Pro

Ile

Pro

Lys

Gln

Ser

Thr

Thr

Gly

Val

Ala

135

Leu

Gly

Leu

sSer

Agn
40

Gly

Val

Thr
120

Pro

Val

Gln

Gly

Glu

Tyr

105

Val

Gly

Lys

Leu

170

Tyr Thr

185

200

s Val

Glu Thr

Asp Lys

Thr Val

As®o Val

250

Aso val

Gly

Gly

Ser

Lys

AsSp

90

Glu

Tyr

Lys

Gly

Asp

Ala

Tyr
155

Ser

Leu Ser

val

Ly

Pro
235

Glu

&

Thr

Glu

Thr

- Ty

Val

Thr

Tyr
60

Ser

Trp

Ala L

Ala
140

Phe

Cys
205

Vval

Val

Asp

ho!
w -
o

Phe

Leu

43

Agsn

Val

Tyr

Gln

Pro

val

Ser
190

Pro

Thr I

Asp
270

; Thr

Thr

30

Glu

Glo

Thr

Tyr

Phe

110

Thr

Thr

Glu

His

175

Val

Val

Pro

Alsa

Trp

Lys

Ala

Tyr

95

Asp

Thr

Asn

Pro

Thr

Tht

Ala

Val

240

Thr

Glu

Gln

Tyr

Phe

Tyr

80

Val

Pro

Val
1690

Phe

DK/EP 2569010 T3



Thr Gl Pro Arg Glu Glu Gla Phe Asn Ser Thr Phe
290 295 300

Glu Leu Pro ILle Met His Gln Asp Tro Leu Asn Gly
305 310 315

Cys Arg Val Asn Ser Ala Ala Phe Pro Ala Pro Ile
325 330

Ser Lys Thr Lys Gly Arg Pro Lysg Ala Pro Gln val
3410 345

Pro Pro Lvs Glu Gln Met Ala Lys Asp Lys Val Ser
355

Ile Thr Asp Phe Phe Pro Glu Agp Ile Thr Val Glu
370 375 380

Gly Gln Pro Ala Glu Asn Tyr Lys Asn Thr 6Gln Pre
385 390 395

Asp Gly Ser Tyr Phe Ile Tyr Seér Lys Leu Asn Val

405 410

Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser val
420 425

His Asn His Hig Thr Glu Lys Ser Leu Ser His
435 4490

<210> 101

<211> 11

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-7 LCDR1

<400> 101

Arg Ala Ser Gln Val Ile Thr Asn TIyr Leu Tyr
1 5 10
<210> 102

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-7 LCDR2

<400> 102

Tvr Thr Ser Ara T.an His Rar

Arg

Lys

Glu

Tyr

Leu

365

Trp

Ile

Gln

Leu

ser

Ser

Glu

Thr

350

Thr

Gln

Met

Hig

Pro
445

Val Ser

Pae Lys

320

ar Ile

Ile Pro

Cys Met

Trp Asn

Asp Thr

400

Ser Asn

Glu Gly Leu
430

Gly Lys

DK/EP 2569010 T3
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B T T R LG UV S PO U A

1 5

<210>103

<211>9

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-7 LCDR3

<400> 103
Gln Gln Gly Asp Thr Leu Pro Tyr Thr
1 5

<210> 104

<211>5

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-7 HCDR1

<400> 104

Asp Tyr Asn Met His

1 5
<210> 105

<211>17

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-7 HCDR2

<400> 105

Glu Ile Asn Pro Asn Ser Gly Gly Ala Gly Tyr Asn Gln Gln Phe Lys
1 5 10 15

Gly

<210> 106

<211> 14

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-7 HCDR3

<400> 106
Leu Gly Tyr Val Gly Asn Tyr Glu Asp Trp Tyr Phe Asp Val
1 5 10



<210> 107
<211> 642
<212> DNA

<213> Mus musculus

<220>

<221> n“SC_feature

<223> Ab-7

<400> 107

gatatccaga
atctgttgea
aggtteagtyg
gaagatattg

gggaccaagce

tecagtgage
cccaaagaca
aacagttgga
ttgaccaagyg

teaacttecac

<210> 108
<211> 214
<212>PRT

light chain

tgacacagac
gggcaagtca
Llaaastecl
gcagtgggte
ccacttactt

tggaaataaa

agttaacatce
tcaatgtcaa
ctgatcagga
acgagtatga

ccattgtcaa

tacatectece
ggtecattace
galelaclac
tggaacagat
ttgecaacag

acgggctgat

tggaggtgcece
gtggaagatt
cagcaaagac
acgacataac

gagcttecaac

<220>
<221> MISC_FEATURE
<223> Ab-7 light chain
<400> 108
Asp Ile Gln Met Thr Gln Thr Thr
IS 5
Asp Arg Va. Thr Ile Cvs Cys Arg
20
Leu Tyr Trp Tyr Gln Gln Lys Pro
35 40
Tyr TIyr Thr Ser Arg Leu His Ser
50 55

ctgtetgect
aattatttat
acalcaagalt
tattectetca
ggtgatacge

gctgeaccaa

tcagtegtgt
gatggcagtyg
agcacctaca
agctatacct

aggaatgagt

Ser Ser Leu

Ala
25

Ser Gln

Asp Gly Thr

Gly val Pro

ctetgggaga
actggtatea
Lavacleagy
ceattagcaa
ttecegtacac

ctgtatccat

gcttettgaa
aacgacaaaa
gcatgagcag
gtgaggccac

gt

val Ile

el
o}

Lys
45

Ser
60

Arg

Ser

Thi

Leu

Phe

cagagtcacce

gcagaaacca

dgleced . ca

cctggadacayg

gttecggaggg

cttcecacea

caacttctac

tggcgtecty

caccctcacg

tcacaagaca

Zen
15

Gly

Ile

Zeu

Ser Gly

DK/EP 2569010 T3



Gy
65

Glu Asp Ile

Thr Phe Gly

Thr Val

115

Gly Ala

130

Asn Val Lys

145

Asn Ser Trp

Thr Leu

Thr Glu

195

Phe Asn

210

Arg

<210> 109
<211> 1341
<212> DNA

Gly ror

Ala Thr

83

Gly
100

Gly

Ser Ile

Val Val

Trp

ThHr Asp

165

Thr
180

Leu

Thr

Ala

Glu

<213> Mus musculus

<220>

<221> misc_feature

<223> Ab-7 heavy chain

<400> 109
gaggtcecage

tcctgecaagy
caaggaaaga
aaccagcagt
atggagctcec
tacgttggta

gtctecteag

tgcaacagtc
cttetggata
gectagaaty
tcaaaggcaa
gcagectgac
attacgagga

ccaaaacgac

Asp

Tyr

Thr

Phe

Gln

Thr

Hisg

Lyr

Phe

Ly's

EFro
120

Pro

Phe
135

Leu

Asp Cly

Asp S

Asp

Thr
200

tggacctgaa
cacattcact
gataggagaa
ggccacattyg
atctgaggac
ctggtacttc

acceecatct

Leu inr

Gln Gln

90

Gly

Glu
105

Ils Lys

Ser Ser Glu

Phe

Glu Arg

155

Lys ASp
170

Glu
185

Tyr Glu

Ser Thr Ser

ctaatgaagce
gactacaaca
attaatecta
actgtagaca
tetgcagtet
gatgtctggg

gtetatetac

wer

Asp Thr

Arg Ala

Leu
125

Tyr Pro

140

Gln Asn

Thr Tyr

Ile
205

Pro

ctggggette
tgcactggat
acagtggtgg
agtecctccag
attactgtge
gegeagggac

tggcecttgg

Leu

Leu

Asp

110

Thir

Gly

Ser Met

AsSn Ser
190

Vval Lys

wln
80

GLua

Pro
95

Ala Ala

ser Gly

Ile

Val Leu

160

Ser
175

Tyr

Ser

agtgaagaty
gaagcagaac
tgctggezac
gacagccTac
aagattggge
cacggtcace

atctgctgee
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caaactaact
acagtgacact
cagtctgace
gagaccgtca
gtgeccaggg
ttcatcttcee
tgtgttgtog
gatgtggagg
cgetcagtea
tgcagggtca
ggecagaccga
gataaagtca
tggcagtgga
gatggctett
aatactttca

cteteccact

<210> 110
<211> 447
<212> PRT

ccatggtgac

ggaactaetgyg

tetacactct

cectgcaacgt

attgtggttyg

ceccaaagee

tagacatcag

tgcacacage

gtgaacttce

acagtgcage

aggcetoecaca

gtctgacctyg

atgggcagcece

acttcatcta

cetgetcectgt

ctectggtaa

<213> Mus musculus

<220>

<221> MISC_FEATURE
<223> Ab-7 heavy chain

<400> 110
Glu val Gln
1

val

Met

Gly

Glu Ile

s Gly Lys

Leu

Met
20

Met

Trp

Pro

Ala Thr

Gln

Lys

cctgggatge
atcoctgtow
gagcagctca
tgeccacceyg
taagecttge
caaggatgtg
caaggatgat
tcagacgcaa

catcatgcac

tttcectgec

ggtgtacacc

catgatzaaca

agcggagaac

cagcaagete
gttacatgag

a

Gly

Gln Asn

W
@
K

Gly

1

[6a)

Thr Val

ctggtcaagyg
agcggtgtge
gtgactgtec
gccagecagea
atatgtacag
ctcaccatta
cccgaggtcee
cececygggagy

caggactgge
cceategaga
attccacetc
gacttettee
tacaagaaca
aatgtgocaga

ggectgeaca

Pro Leu

sSer
25

; Tyr

Gln Gly Lys

Gly Ala

Gly

Lys

~ n
[O10();
it

gectatttcoee
acacctteoce
cctecageac
ccaaggtgga
tcccagaagt
ctetgactee
agttcagetg
agcagttcaa

tcaatggcaa

aaaccatcte
ccaaggagea
ctgaagacat
ctcagcecat
agagcaactg

accaccatac

Met Pro

Thr Thr

30

Ser Glu

Tyr Gln

&0

Ser Arg Thr

tgagccagtyg
agctgtecty
ctggcccage
caagaaaatt
atcatctgte
taaggtcacy
gtttgtagat
cagcactztc

ggagttcaaa

caaaaccaaa
gatggccaag
tactgtggag
catggacaca
ggaggcagga

tgagaagagce

Gly Ala

15

Asp Tyr

Trp

Gln

Phe

Ala Tyr

80

DK/EP 2569010 T3
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Met

Ala

Trp

Met

145

Thr

Pro

Val

Pha

val

Thr

ser

Glu

Arg

Gly

Ser

130

val

val

Ala

Pro

Pro

218

Tl=

Lys

Gln

Gln

290

Leu

Arg

Pro

Lew Arg Ser Leu Thr Ser

85

Leu Gly Tyr Val Gly Asn
100

Ala
115

val

Thr

Thr

Val

Ser

195

Ala

Cys

Phe

Val

Phe
275

Pro

Pro

val

Thr

Lys
355

Gl

&

y Thr Thr Val Thr

120

Tyr Pro Leu Ala Pro

Leu

Trp

Léeu
180

Proy

Thir

260

Arg

Ile

Lys
340

Glu

135

Glu

Tyr

105

vVal

Gly

Gly Cys Zeu Val Lys Gly

150

Agn Sor Glv Sar Tou Sar

168

170

Gln Ser Asp Leu Tyr Thr
185

Thy Trp Pro Ser Glu Thr

230

Ser Thr Lys Val Aso Lys

215

Pro Cys Ile Cys Thr Val

230

Pra Tys Pro Tys Asp Val

245

Cye Val Val Val As

250

Tle

Trp Phe Val Asp Asd Val

280

Glu Glu Gln Phe& Asn Ser

295

Met His Glm Asp Tro Leu

310

Ser Ala Ala Phe Pro Ala

=

C

330

Gly Arg Pro Lyg Ala DPro
345

Gln Met Ala Lys Aso Lys

3648

Glu

Ser

Tyr

155

Sar

Leu

val

Livs

Pro

235

T.e1

Glu

Thr

Asn

315

Pro

Cln

Val

Ser

Ser

Ala

140

Phe

Gly

ser

Thr

Ile

220

Glu

val

Phe

300

Gly

Ile

Val

Ser

Ala

Rla

Pro

Val

Ser

Cy&

205

Val

Val

Tle

His
285

Arg

Lys

Gl =

Tyr

Leu
365

Val

Tyxr

Lys

125

Gl

Glu

Hig

Ser

190

Pro

Thr

Asp

270

Thr

Ser

Glu

Thr
350

Thr

Tyr

Phe
110

Thr

Thr

Pro

Tar

175

Val

Val

Arg

Pro

Ala

wval

Pag L

Tar
335

Ile

Cys

Tyr

Asp

Thr

Asn

val

160

Phi

Thr

Ala

ASD

Vval

240

Thr

Glu

Gln

Pro

Met

Cys

Val

Pro

Ser

DK/EP 2569010 T3



Tle Thr Asp Phe Phe Pro Glu Adp Tle Thr Val

Gly Gln Pra

Asp Gly Ser

Trp Clu Ala

His Asn His
435
<210> 111
211> 11
<212>PRT

Ala

Cly
420

His

Glu

Phe

405

Asn

Thr

375

Asn Tyr

330

Ile Tyr

Thr The

Glu Lys

<213> Artificial Sequence

<220>

<223> Ab-8 LCDR1

<400> 111

Arg Ala Ser Gln Asp Tle Ser Asn T

1

<210> 112
<211>7
<212> PRT

5

<213> Artificial Sequence

<220>

<223> Ab-8 LCDR2

<400> 112

Tyr Thr Ser Arg Leu Leu Ser

1

<210> 113
<211>9
<212> PRT

5

<213> Artificial Sequence

<220>

<223> Ab-8 LCDR3

<400> 113

Lys

Thr

Ser

440

Lys

Leu

L

Gln Gln Gly Asp Thr Leu Pro Tyr Thr

1

5

/Y

Thr

Leu
410

8 Ser

Ser

Glu Trp

Gln

395

Asn

val

His

380

Pro

Val

Leu

Gln Trp Asn

Glri

Hig

> Pro

445

Lys

GClu
430

Gly

Asp

Ser

415

GCly

Lys

Thr
409

Asn

Leua

DK/EP 2569010 T3
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<210> 114

<211>5

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-8 HCDR1

<400> 114

Asp Tyr Asn Met His

1 5
<210> 115

<211>17

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-8 HCDR2

<400> 115
Glu Ile Asn Pro Asn Ser Gly Gly Ala Gly Tyr Asn Gln Lys Phe Lys
1 5 10 15

Gly

<210> 116

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-8 HCDR3

<400> 116

Leu Gly Tyr Asp aAsp lLle Tyr Asp asp Trp Tyr Phe Asp Val
1 5 10

<210> 117

<211> 645

<212> DNA

<213> Mus musculus

<220>
<221> misc_feature
<223> Ab-8 light chain

<400> 117

gatatccaga tgacacdagac tacatcetec ctgtotgeoct ctotgggaga cagggtaiace 60

atcagttgeca gggcaagtca agacattage aattatttaa actggtatca gcagaaacca 120



gatggaactt ttaaactcct tatcttetac acatcaagat tactctcagg agtcccatca
aggttcagtyg gcagtgggtc tggaacagat tattcectcectcea ccatttacaa cctggageaa
gaagattttyg ccacttactt ttgccaacag ggagatacge ttccgtacac ttteggagog
gggaccaaac tggaaatasa acgggctgat gectgcaccaa ctgtatccat cttcccacca
tccagtgagce agttaacatc tggaggtgcce tcagtegtgt getzcettgaa caacttcectac
ceccaaagaca tcaatgtcoga gtggaagatt gatggeagtyg aacgacaaaa tggcecgtectg
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctecacg
ttgaccaagg acgagtatga acgacataac agectatacct ghtgaggccac tcacaagaca
tcaacttcac ccattgtcaa gagcettcaac aggaatgagt gttag
<210> 118
<211> 214
<212> PRT
<213> Mus musculus
<220>
<221> MISC_FEATURE
<223> Ab-8 light chain
<400> 118
Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly
I 5 10 15
Asp Arg Va. Ser Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30
Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Phe Lys Leu Leu Ile
35 40 45
Phe Tyr Thr $er Arg Leu Lzu Ser Gly Val Pro Ser Arg Phe Ser Cly
50 55 60
Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Tyr Asn Leu Glu Gln
65 70 75 80
Glu Asp Phe Ala Thr Tyr Phe Cys Gln Gln Gly Asp Thr Leu Pro Iyr
85 g0 95
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg Ala Asp Ala Ala
100 105 110
Pro Thr Va. Ser Ile Phe Pro Fro Ser Ser Glu Gln Leu Thr 3er Gly
115 120 125
Gly Ala Ser Vval val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp Ile
130 135 140

DK/EP 2569010 T3
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Asn Val

145

Asn Ser

Thr

w
[0}
i

Thr

Trp

Leu

Glu

Trp Lys

Ile

Asp Gly

150

Thr Asp

165

Thr
180

Leu

Ala Thr

195

Bhe Asn A

210

<210> 119

<211> 1344
<212>DNA

Glu

<213> Mus musculus

<220>

<221> misc_feature

<223> Ab-8 heavy chain

<400> 119

gaggteccaac
teetygcaagy
caaggaaaga
ddccagaagt
atggagctece
tacgatgata
gtetectcecag
caaactaact
acagtgacct
cagtetgace
gagaccgtca

gtgcecaggyg

ttecatcttec
tgtgttgtag
gatgtggagg

cgctcagteca

tgcaacagtac
cttetygata
cectagactyg
tcaagggcaa
gcagectgac
toctacgacga
ccaaaaegac
ccatggtgac
ggaactetgyg
tetacactet
cetgeaacgt

attgtggttg

ccccaaagec
tagacatcag
tgcacacagc

gtgaacttcc

Gln

Thr

by
€]
il
[¢5)
0]
Ia

Asp

Thr
200

tggacctgaa
tacattcact
gataggagaa
ggccacattg
atctgaggac
ctggtacttc
acceccedtet
cctgggatge
atcectgteo
gagcagctea
tgcecacceg

taagccttge

caaggatgtyg
cgaggatgat
tcagacgcaa

catcatgcac

Glu Arg

155

Lys Asp Ser

170

Glu
185

Iyr Glu

Ser Thr Ser

ctaatgaagc
gactacaaca
attaatccta
actgtagaca
tctgecagtct
gatgtetggyg
gtctatceac
ctggtcaagg
ageggtgtyge
gtgactgtee
gccageagea
atatgtacag

ctcaccatta

ccegaggtce

coecgggagy

caggactgge

Gln

Asn

Thr

Arg His

Gly

Tyr Ser

Asn

Val Lea

160

Met
175

Ser

Tyr

190

Ile
205

Pro

ctggggcttco
tygcactygggt
acagtggtgg
agtcctecac
attactgtge
gcgecagggac
tggecectygg
gctatttcee
acacctteoce
cctecageac
ccaaggtgga
teecagaagt
ctcigactee
agtzcagctg
agcagttcaa

tecaatggcaa

Val

Lys

agtgaagatg
gaagcagaac
tgctggezac
cacagecLac
aagattggge
cacggtecace
atctgectgee
tgagccagtg
agetgtecty
ctggeccage
caagaaaatt

atcatctgte

taaggtcacyg
gtttgtagat
cagcacttte

ggagttcaaa

DK/EP 2569010 T3
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tgcagggtca acagtgcage tttceoctgec cccatcgaga

ggcagacecga aggectccaca ggtgtacace attceaccte

gataaagtca gtctgacctyg catgataaca gacttecttce

tggeagtggea atgggcagec agcggagaac tacaagaaca

gatggctectt acttcatcta cagcaagetc aatgtgcaga

aatactttca cctygctctgt gttacatgag ggcctgcaca

ctctececcact ctectggtea atga

<210>120

<211> 447

<212>PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE

<223> Ab-8 heavy chain

<400> 120

Glu val Gln Leu Gln Gln Ser Gly Pro Glu Leu

1 5 10

Ser Val Lyg Met Ser Cys Lys ARla Ser Gly Tyr

20 25
Asn Met His Trp Val Lvs Gln Asn Gln Gly Lys
35 40

Gly Glu Ile Asn Pro Asn Ser Gly Gly Ala Gly
50 55

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser

65 70 75

Met Glu Lelt Arg Ser Leu Thr Ser Glu aAsp Ser

85 9.0
Ala Arg Leu Gly Tyr Asp Asp Ile Tyr Asp Agp
100 105
Trp Gly Ala Gly Thr Thr val Thr val Ser Ser Ala
115 120

Pro Ser Vval Tyr Prc Leu Ala Pro Gly Ser Ala Ala
130 135 140

Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe

145 150 155

aaaccatctc
ccaaggagea
ctgaagacat
cteageceat
agagcaactyg

accaccatac

Met Lys Pro

Thr Phe Thr

30

Thr Leu Asp

Tyr Asn Gln

60

Ser Thr Thr

Val Tyr

Trp Tyr Phe

110

Lys Thr Tar

125

Gln Thr

Pro Glu Pro

caaaaccaaa
gatggcecaag
tactgtggag
catggacaca
ggaggcagga

tgagaagagc

Gly Ala

15

Asp Tyr

Trp Il

Lys Phe

Ala Tyr

80

Tyr
95

Cys

Asp Val

Pro

Ser

Val
160

DK/EP 2569010 T3
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Thr

Pro

Val

Phe

Pro

Val

Thr

Glu I

305

Cys

oy
2
3

Ile

Gly

L
[e2)
[8))

Asp

Trp

His

Val

Ala

Pro

5 Prio

210

5 Gly

Lys

Gln

Gln
290

Arg

Lys

Pro

Thr

370

Gln

Gly

Glu

Asn

Thr

Val

Ser

195

Ala

val

Pro

Pro

Val

Thr

Lys
355

Pro

Trp

Leu

180

Ser

Ser

Pro

Thr

260

Arg

Ile

Asn S

Lys

ASsh

Gln

Thr

Ser

> Pro

Prc

2452

TED

Glu

Met

340

Glu

Phe

Ala

Ty

Gly As

Gln

Phe

Glu

Phe

Trp

Thr

Cys

230

Lys

Val

Phe

Glu

His

310

Ala

Arg

Met

Pro

Asn

AP

Pro

Ile

Pro

Val

val

Gln

295

Gln

Ala

Pro:

Ala

Glu

Leu

Ser

200

Val

Ly's

val

Asp

280

Phc

Phe

Lys

Lys

Leu

Tyr

185

Glu

AsD

5 Thr

AsD

AsD

265

AGD

Tro

Prao

Ala

Ser

170

Thr

Thx

Lvs

Val

Val

250

Ile

Val

Scr

Leu

Ala

330

Pro

345

360

375

390

405

420

Hig

Thr

Ile

Thr

Glu

Tyr

Phe

Lys

A

Lys

Thr

Ser

Lys

Cys

25

Leu

Leu

Val

Lys

Pro

235

Leu

Glu

Thr

Asn

315

Pro

Gln

Lys

Thr

Thr

Len

410

Ser

Gly

Ser

Thr

Ile

220

Glu

Thr I

Lys

val

Phe

300

Gly

Ile

Val

Val

Val

Gln

395

Asn

Val

His

Ser

[S;

N D)
©. kg
)

val

Val

His

285

FiNele]

Lys

Glu

Tyr

Ser

Glu

380

Pro

val

Leu

llis

Ser

190

Pro

Thr

Asp
270

Thr

o
=

50

Glu

Thr

Leu
365

Trp

Gln

Pro

Taxr

1ib

Val

Val

Arg

sSer

Pro

Val

Pae

Tar

335

Ile

350

Thr

Gln

Met

Lys

Glu

430

Gly

Phe

Thr

Ala

Glu

Gln

Pro

Cys

Trp

Asp

Ser

415

Gly

Lys

Met

Thr
409

Asn

Leua

DK/EP 2569010 T3



435 ) 440 445

<210> 121

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-9 LCDR1

<400> 121
Arg Ala Ser Gln Asp Ile Ser Asn Tyr Leu Asn

T 5 10
<210> 122

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-9 LCDR2

<400> 122
Tyr Thr Ser Arg Leu Phe Ser
1 5

<210> 123

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-9 LCDR3

<400> 123
Gln Gln Gly Asp Thr Leu Pro Tyr Thr
1 5

<210> 124

<211>5

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-9 HCDR1

<400> 124

Agp Tvr Asn Met His
1 5
<210> 125

<<211>17

DK/EP 2569010 T3



<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-9

<400> 125

HCDR2

Glu Ile Asn Pro Asn Ser Gly Gly Ala Gly Tyr Asn Gln Lys Phe Lys

1

Gly

<210> 126
<211>14
<212>PRT

5

<213> Artificial Sequence

<220>
<223> Ab-9

<400> 126

Leu Gly Tyr Asp Asp Ile Tyr Asp Asp Trp Tyr Phe Asp Val

1

<210> 127
<211> 642
<212> DNA

HCDR3

5

<213> Mus musculus

<400> 127

gatatccaga
atcagttgca
gatggaactt
aggttcagtyg
gaagattttyg
gggaccaagyg
tccagtgage
cccaaagaca
aacagttgga
ttgaccaagg

tecaacttcac

<210> 128
<211> 214
<212> PRT

tgacacagat

gggcaagtca

ttaaactcct

geagtgggte

ccacttactt

tggaaataaa

agttaacatc

tcaatgtcaa

ctgatcagga

acgagtatga

cecattgtcaa

tacatcctee
agacattage
tatcttectac
tggaacagat
ttgecaacag
acgggctgat
tggaggtgee
gtggaagatt
cagcaaagac
acgacataac

gagettcaac

10

10

ctgtetgecet

aattatttaa

acatcaagat

tattctetea

ggagatacgc

getgeaccaa

tcagtcgtygt

gatggcagty

dgceacctaca

agctatacct

aggaatgagt

ctctgggaga

attggtatca

tattttecagg

ccatttacaa

ttecegtacac

ctgtatceat

gcttecttgaa

aacgacaaaa

gcatgageag

gtgaggccac

gt

15

cagggtezce

gcagaaacca

agtcccaztca

cctggageaa

tttcggaggyg

ctteccacca

caacttctac

tggcgtacty

caccctcacg

tcacaagaca

DK/EP 2569010 T3



<213> Mus musculus

<400> 128

Asp Ile Gln

Phe

Glu

Thr

AsSn
145

Asn

Thr

Phe

Arg

AsSnN

Tyr

50

Gly

Asp

Phe

Thr

Ala

130

Val

Ser

Thr

Asn
210

Va

Trp

35

Thr

Phe

Gly

Va’l
115

Trp

Leu

Arg

<210> 129
<211> 1350
<212> DNA
<213> Mus musculus

<400> 129

gqaggteccaac

Met

Ser

Tyr

ser

Gly

Ala

Gly

100

ser

Val

Trp

Thr

Thr
180

u Ala

Asn

Thr

Ile

Gln

Arg

Thr

Ile

val

Lys

Agsp

165

Leu

Thr

Glu

Gln

Gln

Leu

Asp

70

Thr

Phe

Cys

Ile

150

Thr

His

Ile

Lys

Phe

55

Phe

Pro

Phe
135

Asp

Lys

Thr

Arg

Fro
40

Cys

val

Fro
120

Leu

Gly

Asp

Thr
200

ASP

Gly

Leu

Gln

Glu

105

Ser

Ser

Lys

Glu

185

ser

Ser

10

Gly

val

Thr

Gln

90

Ile

Ser

Asn

Glu

Thr

Leu

Gln

Thr

Pro

Gly

Lys

Glu

Phe

Glu

pPhe

3er

60

Tyr

Asp

Arg

Gln

Tyr

140

Gln

Thr

Arg

Pro

Ile

Lysg

45

ASn

Thr

Leu
125

Pro

Asn

Tyr

His

Ile
205

Sexr

Leu

Phe

Leu

Leu

ASp

110

Thr

Lys

Gly

Asn
190

val

Leu

15

Leu

Ser

Glu

Pro

95

Ala

sSer

Asp

Val

- Met

175

Ser

Lys

Gly

Ile

Gly

Gln

80

Ala

Gly

Ile

Lea
169

Tyr

tgeaacagte tggacctgaa ctaatgaaqe ctgggactte agtgaagatg

DK/EP 2569010 T3

60



taectgcaagg
caaggaaaga
aaccagaagt
atggagctcce
tacgatgadta
gtctecteag
acaactggct
accttgacct
cagtetggee
atcacctgea
agagggtcec
cgatecgtet
atggtcacgt

ttegtgaaca

agtactatce
gagttcaaat
aaacccaaag
atgactaaga
tacgtggagt
ctggactctyg
gtggaaagaa

actaagagct

<210> 130
<211> 450
<212> PRT

cttotggata
cectagagtyg
tcaagggcaa
gcagectgac
tctacgacga
ccaaaacaac
ccteggtgac
ggaactctgg
tctacaccct
atgtggecca
caacacataa
tcatecttecce
gtgtggtggt

acgtggaagt

gaggtggtcag
gcaaggtecaa
ggccagtaag
aacaggtcac
ggacciacaa
atggttctta
atagctactc

teteccggas

<213> Mus musculus

<400> 130

Glu Val Gln
1

Ser Val Lys

Asn Met His
35

Gly Glu Ile

Leu

5

Met

3]
[

Trp

Asn

Gin Gln Ser

Ser Cvs Lys

Val Lys Gln

Pro Asn Ser

tacattcact
gataggagaa
ggccacattyg
atctgaggac
ctggtatttce
agceceatey
tctaggatgc
atccctgtcoc
cagceagcetea
cocggcaage
accctgtect:
tccaaagate
ggatgtgage
acacacaget
tgcecteeee
caacaaagec
agctccacag
tctgacctge
cgggcaaaca
ctteatgtac
ctgttcagtyg

tcecgggtaaa

Gly

Ala

Thr

40

Gly

gactacaaca
attaatccta
actgtagaca
tctgcagtcet
gatgtctggy
gtctatcecac
ctggtcaagg
agtgatgtge
gtgactgtaa
dgcaccaaag
ccatgeeccag
aaggatgtac
gaggatgace

cagacagcaaa

atcecagcace
cteccagege
gtatatgtct
atgatcacag
gagctaaact
agcaagctga

gtccacgagy

Pro Glu
10

Leu

Ser Gly

2
L

Tyr

Gln Gly

Lys

Gly Ala

tgcactgggt
acagtggtgg
agtcctccac
attactgtgce
gcgcagggac
tggcecctgt
gttatttece
acaccttece
ccacctggea
tggacaagaa
cteetaacct
tcatgatctce
cagatgtcea

cccatagaga

aggactggat
ccategagag
tgcectecace
acttecatgcee
acaagaacac
gagtggaaaa

gtctgcacaa

Met Lys

Thr Phe Thr

Thr Leu Glu

45

Tyr Asn Gln

gaagcagacc
tgectggezac
cacagccac
aaaattggge
cacggtcacc
gtgtggagat
tgagccagtyg
agctctactyg
cagccagacc
aattgagece
cttgggtgga
cctgagecee
tgteagezgg

ggattacaac

gagtggcaag
aaccatciea
agaagaagag
tgaagacatt
tgaaccagte
gaagaac-gyg

tcaccacacy

Thr
Asp Tyr
Ile

Trp

Lys Phe

DK/EP 2569010 T3
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Lys
65

Ala

Trp

Pro

val

Ala

Thr

225

Pro

Ser

Agp

Thr

val

305

Glu

Gly

Glu

Lys

Gly

Ser
130

Val

Len

Thr

Ser

210

His

Ser

Leu

Pro

Ala

290

Val

Phe

Lys

Leu

Leu

Ala

115

Val

Thr

Thr

Val

Ser

Asp

275

Gln

Lys

Ala

Arg

Gly

100

Gly

Tyzr

Trp A

Leu

180

1rp

Thr

Pro

Phe

Pro

260

val

Thr

Ala

Cye

Gln

Pre

Met

His

Gln

Leu

Lysg
328

Thr Leu

Ser Leu

Tyr Asp

Thr Thr

Pro Leu

Gly Cys

150

Ser Glv

Ser Gly

Ser Gln

Pro Pro

230

¢ Phe Pro

Val Thr Cy

Val Ser

Thr His

&)
\O2]

Thr

Thr

Asp

val

Leu

Val Asp

Ser Glu

Ile Tyr
105

Thr Val

120

Pro Val

Val Lys

Ser Leu

Led Tvr

185

Thr lle

200

295

Pro Ile

310

Val Asn

s Val Asp Lys Lys

Cys Pro

Pro Lys

& Val

265

Arg Glu A

Gln His

Asn Lys

Ser

170

Thr

Thr

Ile

Val

Val

Gln

Ala
330

Asp

90

Ser

Cys

Gly

Ser

Leu

Glu

Pro

235

Val

Asn

Tyr

AspP

315

Leu

Asp

Ser

Gly

Tyr

Ser

Pro

220

Asp

Asp

Asn

ASN

300

Trp

Pro

60

- Ser

Ala

Asp
140

Phe

Val

Ser

val

205

Arg

Let

Val

Val

Val
285

et S

Ala

Thr

val

Tyr

Thr

Pro

Hig

ser

190

Ala

Gly

Zieu

Len

Ser

270

Glu

Thr

Fro

Thr

Tyr

Phe
110

Thr

Thr

Glu

Taxr
175

Val

Gly

Met

255

Glu

val

Ilg

Gly

Ile
335

Ala

Tyr

Asp

Thr

Pro

160

Phe

Pro

Pro

Gly

24Q

Ile

Arg

Lys
320

Glu

Val

Ala

Val

DK/EP 2569010 T3



val

Thr

Leu

Glu

Gly

The

Leu

Cys
370

Lys

Gly

Lys
450

Ile

Pro

355

Met

Asn

ser

Leu
435

<210> 131
<211> 11

<212> PRT
<213> Artificial Sequence

<220>
<223> Ab-10 LCDR1

<400> 131
Arg Ala Ser Gln Asp Ile Ssr Asn Tyr Leu Asn

I

<210> 132
<L11>7
<212> PRT
<213> Artificial Sequence

<220>
<223> Ab-10 LCDR2

<400> 132

Tyr Thr 3¢r Arg Leu Leu Ser

1

<210> 133
<211>9

Ser Lys Pro

340

Lys Gly Pro Val Arg Ala Pro

345

Pro Pro Glu Glu GClu Met Thr Lys Lye Cln

360

365

ITle Thr Asp Phe Met Pra Glu Asp Ile Tyr

375

380

Gly Gln Thr Glu Leu Asn Tyr Lvs Asn Thr

Trp Val
420

Hig Asn

5

5

(952
0.
o

y Ser Tyr Phe

Glu Arg Asn

Hig Hig Thr
449

W
O
161}

Met Tyr Ser Lys
410

Ser Tyr Ser Cys
425

Thr Lys Ser Phe

10

Gln

350

Val

Va_

Glu

Leu

Ser

Ser
445

Val Tyr

Tar Leu

Glu Tro

Pro Val

g Val
415

[n]

r

Val val
430

Arg Thr

400

Gla

Hisg

Pro

DK/EP 2569010 T3
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<212>PRT
<213> Artificial Sequence

<220>
<223> Ab-10 LCDR3

<400> 133

Gln Gln Gly Asp Thr Leu Pro Tyr Thr
1 3]

<210> 134

<211>5

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-10 HCDR1

<400> 134
Asp Tyr Asn Met His

1 5
<210> 135

<211>17

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-10 HCDR2

<400> 135
Glu Ile Asn Pro Asn Ser Gly Gly Ala Gly Tyr Asn Gln Lys Phe Lys
1 5 10 15

Gly

<210> 136

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-10 HCDRS3

<400> 136

Leu Gly Tyr Asp Asp Ile Tyr Asp Asp Trp Tyr Phe Asp Val
1 5 10

<210> 137

<211> 645

<212> DNA



<213> Mus musculus

<400> 137

gatatccaga
atcagttgea
gatggaactt
aggttcagtyg
gaagattttyg
gggaccaaac
tecagtgage
cccaaagaca
aacagttgga
ttgaccaagg

tcaacttcac

<210> 138
<211> 214
<212>PRT

tgacacagac

gggcaagteca

ttaaactcct

gcagtgggte

ccacttactt

tggaaataca

agttaacatc

tcaatgtcza

ctgatcagga

acgagtatga

ceattgtcaa

<213> Mus musculus

<400> 138
Asp Ile Gln
1

Asp Arg Val

Agsn Trp

35

Iyr Thr

50

r Gly

oy

(SN0}

Glu » Phe

Thr Phe Gly

Thr Va_

115

Met Thr Gl

Ile

Gl

Gln

Tyr

Le

Thr As

70

Gly

Ala Thr

85

Gly
100

Gly Th

Ile Ph

tacatcetec
agacattagce
tatcttctac
tggaacagat

ttgccaacag

acgggctgat
tggaggtgcee
gtggaagatt
cagcaaagac
acgacataac

gagcttcaac

Thr

n Thr

Arg

n Lysg

u Lsu

p Tyr

Phe

Cys

r Lys

Leu

Leu
120

e Pro

ctgtctgect
aattatttaa
acatcaagat
tattetcteca

ggagatacgc

getgecaceaa
tcagtecgtgt
gatggcagtyg
agcacctaca
agctatacet

aggaatgagt

Leu

Ala Ser Gln

25

Asp Gly Thr

Gly Val

Leu Thr

Gln Gln

90

Gly

Glu
105

Ile Lys

Glu

Pro S

c¢tetgggaga

actggtatca

tactctcagg

ccatttacaa

ttcecgtacac

gtgTatecat

getzcttgaa

aagcgacaaaad

gcazgageag

gtgaggecac

gttag

Ala

Ile
30

Phe Lysg

45

60

Tyr Asn
Thr

Asp

Arg Ala

Ser

Leu

Phe Ser

Leu

Leau

Asp

cagggtetec
gcagaaacea
agtcccatca
cectggageaa
tttcggaggyg
cttececacta
caacttetac
tggcgteety
cacccteacyg

tcacaagaca

Leu Gly
15

AsSn

_eu Ile

Gly

Glu Gln

80

Pro
95

Ala Ala

110

Gln Leu

125

Thr

Gly

DK/EP 2569010 T3

360

420

480

540

600



Gly ala

130

Ser

Asn Val

145

Lys.

5]
0]
=

Asn

Ser Thr Leu

Glu
195

Thr Cys

ASsn

210

Phe Arg
<210> 139

<211> 1344
<212> DNA

Val

Trp Lys

Val Cys

Ile

Phe
135

Leu

Gly

150

Thr Asp

165

Thr
180

Leu

Thr

Ala

Asn

<213> Mus musculus

<400> 139

gaggtecaac
teoctgcaagyg
caaggaaaga
aaccagaagt
atggagctcc
tacgatgata
gtctecteay
caaactaact
acagtgacct
cagtctgacc
gagaccgtca
gtgcecaggy
ttcatcttce
tgtgtbgtdgg
gatgtggagy
cgebcagtea
tgcagggtca

gacagqaccaa

tgcaacagtc
cttctggata
coectagaatyg
tcaagggcaa
gecagectgac
tetacgacga
cgaaaacgac
ccatggtgac
ggaactctgg
tetacactet
cetgcoaacgt
attgtogttg
coeccasagcee
tagacatecag
tgcacacage
gtgaagttce
acagtygcage

aggetocaca

Gln

Thr

His

Asp

Thr
200

Lys

Cys

tggacctgaa
tacattcact
gataggagaa
ggceacattg
atctgaggac
ctggtactte
aceeccatct
cetgggatoge
atccctgtee
gagcagctca
tgcccaccceyg
taagcettoge
caaggatgtg
caaggatgat
tcagacgeaa
catcatgeae
tttccctgee

gatgtacace

Asn Agn Phe

Ser Glu Arg

155

Lys Asp Ser

170

Glu
185

Tyr Glu

Ser Thr Ser

ctaatgaagc
gactacaaca
attaatccta
actgtagaca
tetgecagtet
gatgtctggg
gtctatecac
ctggtcaagyg
ageggtgtge
gtgactgtceco
gccagcagca
atatgtacag
ctcaccatta
cccgaggtec
ceceecgogagy
caggactggd
ccecatcgaga

dttecaccte

Arg His

Tyr Pro
140

Gln Asn

Thr Tyr

Pro Ile
205

ctggggette
tgcactgggt
acagtggtgg
agtccteccac
attactgtge
gegeagggac
tggecectgg
gctatttece
acaccttecc
cctecagcac
ccaaggtgga
tcccagaagt
ctctgactce
agtteagetyg
ageagttcaa
tecaatggeaa
aaaccatctce

ccaaggagca

Lys Asp

Gly Val

Asn
190

Val

Ile

Leu
160

Met

Ser Tyr

Lys

agtgaagatyg
gaagcagaac
tgctggetac
cacageezac
aagattgggce
cacggtcacc
atctgctgee
tgagccagtyg
agctgtectyg
ctggcccagce
caagaaaatt
atcatctgte
taaggtcacy
gtttgtagat
cagcactTtc
ggagttcaaa
caaaaccaaa

cqatggeccaag

DK/EP 2569010 T3
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gataaagtca
tggcagtgga
gatggetcett
aatactttca

ctetcececact

<210> 140
<211> 447
<212> PRT

gtctgacctyg

atgggcagee

acttcatcta

cotgetatgt

ctectggtaa

<213> Mus musculus

<400> 140
Glu val Gln
1

Val

Met His

35

AsSn

Glu
50

Gly Ile

Lys
65

Gly

Glu

Ala

Arg Leu

Ala
115

Trp Gly

Ser Val

130

Val Thr

Thr val Thr

Pro Ala Val

Leu Gln G

Met
20

Ser

Trp Val L

Asn Pro

Ala Thr

Ser L

85

Arg

Gly
100

Gly Thr T

Pro L

Leu

Trp Asn

165

Leu Gln

180

Gly Cy

catgataaca gacttcttec

agtggagaac tacaagaaca

cagcaagcte aatgtgcaga

gttacatgag ggactgcaca

atga

ln

Lt
o8

V&

eu

hr

(=351

Ser

Gln

Ser

Thr

Thr

Asp

val

Ala

135

Leu

Gly

Gly Pro

Ala Ser

25

Asn Gln

40

Gly

Val

Ser Glu

Ile
105

Thr
120

val

Pro

Gly

Val

Lys

Leu

Ser

Leu Tyr

185

Tyr A

Glu
10

Gly

Gly

7 Ala

Lys

Ser

Ser

Gly

Ser

170

Thr

Leu

Tyr

Lys

Ser

Asp

Ser

Ala

Tyr

155

Leu

; Tyr

ctgaagacat tactgtggag

ctecageccat catggacaca

agagcaacty ggaggcagga

accaccatae tgagaagagd

Met Lys Pro Gly Ala

15

Thr Phe Thr Tyr

Thr Leu Glu Trp Ile

Asn Gln Lys Phe

60

Ser Thr Thr Ala Tyr

80

Ala Val Tyr Tyr

Phe
110

Trp Tyr Asp Val

g Thr Thr Pro

Ala Gln Thr Sexr

140

Phe Glu Val

169

Pro Pro

val Thr

175

Gly His

Val Thr

DK/EP 2569010 T3
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val

Hig

hy

B H
(&)}

Phe

Val

Thr

Giu

305

Ser

Ile

Trp

Pro

Pro

210

Gly

Lys

Gln

Gln

290

Leu

Arg

Lys

Pro

Thr

370

Gln

Gly

Ser
195

Ala

Cys

g Phe

Val

Pro

Pro

Val

Thr

Lys

355

Pro

Ala

Ser

Lys

Pro

Thr

260

Arg

Tle

Lvs

340

Glu

Phe

Ala

Tyt

Gly

Tht

Ser

Pro

Trp

Glu

Met

Ser

328

Gly

Gln

Phe

Glu

Phe

408

Asn

420

Thr

Phe

Glu

His

310

Ala

Arg

Met

Pro

A8n

390

Tle

Thr

Pro

VS

215

Ile

Pro

val

Val

Gln

295

Gl

Ala

Pro

Ala

Iyre

Tyr

Phe

Ser
200

Val

Val

Asp

280

Phe

Phe

Glu

Thr

AsSD

AsD

Asn

Tro

Pro

vs Ala

Ser

Thr

345

Ile

Cvs

Thr

Val

Val

250

Ile

val

Leu

Ala

330

Pro

Lys

Thr

Thr

Len

410

425

val

5 Lys

Pro
235

Leu

Glu

Thr

Asn

315

Pro

Gln

val

val

Cln

395

Asn

val

The

Ilc

220

Glu

Thr

Lys

Val

Phe

300

Gly

Ile

Val

Glu

380

Pro

Val

Leu

Asn His His Thr Glu Lys Sar Lsu Ser His
4490

435

<210> 141
<211>10
<212> PRT

Cys

205

val

Val

Asp

His

285

Arg

Lys

Glu =

Tyr

Leu

365

Trp

Ile

Gln

Hig

Asn

Thr

ASP

270

Thr

Glu

Thr

350

Thr

Gln

Met

Glu

Pro Gly Lys

445

val

Arg

ser

Leu

255

Pro

Ala

val

Pae

TAar

335

Ilg

Trp

Glu

Gln

S
B R
o W

Pro

Met

Leu

DK/EP 2569010 T3



<213> Artificial Sequence

<220>
<223> Ab-11 and Ab-16 LCDR1

<400> 141

Arg Ala Ser Ser Ser Ile Ser Tyr Ile His

I 5

<210> 142

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-11 and Ab-16 LCDR2

<400> 142

Ala Thr Ser Asn Leu Ala Ser
1 5

<210> 143

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-11 and Ab-16 LCDR3

<400> 143

Gln Gln Trp Seér Ser Asp Pro Leu Thr

1 5

<210> 144

<211>5

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-11 and Ab-16 HCDR1

<400> 144
Asp Tyr Tyr Tle His

1 5

<210> 145

<211> 17

<212> PRT

<213> Artificial Sequence

DK/EP 2569010 T3



<220>

<223> Ab-11 and Ab-16 HCDR2

<400> 145

Arg val Asp Pro Asp Asn Gly Glu Thr Glu Phe Ala Pro Lys Phe Pro

1

Gly

<210> 146
<211>12
<212>PRT

5

<213> Artificial Sequence

<220>

<223> Ab-11 and Ab-16 HCDR3

<400> 146

10

Glu Asp Iyr Asp Gly Thr Tyr Thr Trp Phe Pro Tyr

1

<210> 147
<211> 642
<212> DNA

5

<213> Mus musculus

<400> 147
caaattgtte

atgacttgca
tcctececca
ttcagtggcea
gatgctgcea
accaagetgyg
agtgagcagt
ajdagacatca
agttggactg

accaaggacy

acttcaccea

<210> 148
<211> 213
<212>PRT

teteccagte
gggceagetce
gatcctggat
gtgggtctgg
cttattactyg
agctgaaacyg
taacatctgg
atgtecaagtg
atcaggacag

agtatgaacyg

ttgtcaagag cttcaacagg -aatgagtgtt

<213> Mus musculus

<400> 148

tccageatte

aagtataagt

ttatgccaca

gacctettac

ccagecagtayg

ggctgatget

aggtgcctea

gaagattgat

caadgacage

acataacage

10

ctgtetgtat

tacatacact

tecaacctyg

tctetcacaa

agtagtgace

gcaccaacty

gtecgtgtget

ggcagtgaac

acctacagea

tatacctgtyg

ctcecagggga
ggtttcagea
cttectggagt
tcagcagagt
cactcacgtt
tatcecatett
tcttgaacaa
gacaaaatgg
tgagdagcac

aggccecactca

15

taaggtcaca
gaagccagga
ccetggtege
ggaggctgag
cggtgctggg
cccaccatce
cttctacege
agtoctgaac
cectecacgttg

Caagaca-ca

DK/EP 2569010 T3



His

Ala

Gly

65

Asp

Thr

Ala Ser

Val
145

Thr

Asn

Ile

Trp

Thr

50

Ser

Ala

Gly

val

Tre

Leu

s Glu

Arqg A

210

Val

Gly

Ala

Ala

Ser

115

val

Trp

Thr !

Thr

<210> 149
<211> 1338
<212> DNA
<213> Mus musculus

<400> 149

gaagttcagce tgcaatagte tggggcagac cttgtgcage caggggcctce agtcaaggtyg

Leu

Z Thr

20

Gln

Asn

Thr

Thr

Gly

100

Ile

Val

Lys

Leu
180

Thr

Glu

Mel

Gln

Leu

Ser

Tyr

85

Thr

Phe

Cys

Ile

Thr

His

Cys

Thr

Ala

Pro

Phe

Asp
150

Lys

Pro

Pro

Lzu

135

Gly

Thr

EFro

s Arg

Cly

&

40

Cly

Gln

Clu

120

ASn

Ser

Clu

Ala

Ala

25

val

Thr

G1ln

Leu

105

Asn

Glu

Tyr
185

Thr

Phe
1.0

Ser

Pro

Ile

Trp

90

Lys

Glu

Phe

Arg

Ser

170

Glu

Leu

Ser

Pro

Gly

Ser

Arg

Gln

Tyr

Gln

155

Thr

Arg

Pro

Ser

Arqg

Arg

690

Arg

Ser

Ala

Leu

Pro

140

Asn

Tyr

Ile

Val

Ile

ser

45

Phe

Val

Asp

Thr

125

Lys

Gly

ser

Val

205

Glu

Pro

Ala

110

Ser

Asp

Val

Met

Ser
190

Pro

15

Ile

Gly

Ala

~eu

95

Ala

Gly

Ile

~eu

Gly

Tle

Tyr

Glu

80

Thr

Pro

Gly

Thr

Phe

DK/EP 2569010 T3



tectgcacag
cetgaccagg
geeccgaagt
ctacaactea
tacgatggta
gecagccaaaa
aactcecatgg
acctggaact
gacctctaca
gtcacctgca
agggattgtg
ttceccccaa
gtggtagaca
gaggtgcaca
gtcagtgaac
gtcaacagtyg
cecgaaggete
gtecagtctga
tggaatggge
tettacttca
ttcacctgct

cactectectg

<210> 150
<211> 445
<212> PRT

cttotggott
geetggagtyg
toccgggeoan
gaggcctgac
cotacacctyg
cgacageece
tgacectggy
ctggatcecet
ctctgagecay
acgttgecca
gttgtaagce
agcccaagga
tecageaaggs
cageticagac
tteccecatcat
cagetttceee
cacaggtgta
coctgeatgat
agccagegga
tetacagcaa
ctgtgttaca

gtaaatga

<213> Mus musculus

<400> 150
Glu Val Gln

Val

Lys

Hig
35

Ile

Gly Arg vac

50

Leu

val Ser
20

Trp Met

Asp Pro

Gln

Asp

cgacattaag
gattggaagg
ggcecactttt
atctgaggac
gtttcettat
atectgtctat
atgcectggte
gtccagecgot
ctcagtgact
ceeggecage
ttgcatatgt
tgtgctcace
tgatccecgag
gcaaccecacgg
gcaccaggac
tgcceccacate
caccattdcca
aacagacttc
gaactacaag
getcaatgtg

tgagggcetyg

[<p}
[
2}

Cly

Thr Ala

Gln Arg

40

Asn
55

Cly

gactactata
gttgatectg
acaacagaca
actgccatet
tggggccaag
ccactggeee
aagggctatt
gtgcacacct
gtccecteea
agcaccaagg
acagteccecag
attactctga
gtccagtteca
gaggagcagt
tggctcaatyg
gagaaaacca
ccteccaagyg
ttacctgaag
dacactcaga
cagaagagca

cacaaccace

Ala aAsp Leu

10

3er Gly Phe

Pro Asp Gln

Glu Thr Glu

tacactggat
acaatggtga
catcatccaa
attactgtgg
ggactctggt
ctggatectge
tcectgagec
tececagetgt
gcacctggee
tggacaagaa
aagtatcatc
ctcctaaggt
gcetggtttgt
tcaacagcac
gcaaggagtt
tetecaaaac
agcagatgge
acattactgt
cecateatgga
actgggaggce

atactgagaa

Val Gln

Asp Ile

7 Lel
45

Phe
6.0

Ala

Pro

Glu

Pro

gaaacagagyg
gactgaaztt
cacagoaTac
gagagaagac
cactgtezet
tgccecaaact
agtgacagtyg
cctgcagTcet
cagcgagace
aattgtgcec
tgtectteate
cacgtgtgtt
agatgatgtyg
tttcagezea
caaatgcagyg
caaaggcaga
caaggataaa
ggagtggeag
cacagatggce
aggaaatact

gagcctoTec

Gly Ala
15

Asp Tyr

DK/EP 2569010 T3
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Gly

Gln

Val

Thr

145

Thr

val

Ala

Phe

Phe

Gly

Gln

Arg

Gly

Tyr

130

Len

Irg

Leu

Ser

Ser
210

Lys

Pro

Thr

Ser

Arg

290

Ilc

Lys

Leu

Glu

Thr

115

Pro

Gln

Thr

195

Ser

Pro

Pro

Cys

Trp

275

Glu

Met

Alg

Aryg

Asp

100

Leu

Leu

ser
130

Trp

Thr

Cys

Lys

val

260

Pha

Glu

Hig

Ala

Thr

Gly

85

Tyr

val

Leu

Pro

Pro

245

val

val

Gln

Ala
325

Phe

Leu

Thr

Pro

Val

150

Leu

val

Cys

230

Val

Asp

Phe

Asp

Phe

ThHr

Thr

Gly

Val

Gly

135

Lys

Tyxr

- Glu

Asp

Thr

Asp

Asp

Pro

Thr

Thr

Ser

Cly

Thr

Thr

200

Lys

val

val

Ile

val
280

Ala

AsSp

Glu

Tyr

105

Ala

Ala

Tyr

Ser

Leu

185

Val

Pro

Leu

Ser

265

Glu

Thr

Pro

Thr

Asp

90

Thr

Ala

Ala

Phe

Gly

17

Thr

Ile

Glu

Thr

250

Lys

val

Phe

Ile
330

Ser

Thr

Trp

Lys

Gln

Pro

155

Val

Ser

Cys

Val

Val

235

Asp

Hig

Arg

; Lys

315

Glu

Fhe

Thr

Thr

140

Glu

His

Thr

Asp

Thv

Ser

300

Glu

Lys

Ile

Pro

Thr

Pre

Thr

val

Val
205

Leu

Pro

Ala

285

val

Phc

Thr

Iyr
110

Pro

Val

Phe

Thr

1¢0

RSp

Val

Thr

Glu

270

Gln

Sexr

L.

Ile

Ala

Tyr

95

Trp

Pro

Met

Thr

val

His

Phe

Pro

255

val

Thr

Glu

Ser

335

Tyr
80

Cys

Gly

3]
1]
R

Val

Val

160

Ala

Pro

Pro

Gly

Ile

240

Gln

Gln

Arg
320

Lys
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Thr Lys Gly Arg Pro Lys Ala Fro
340

Lys Glu Gln Met Ala Lys Asp Lys
355 360

Asp Phe Phe Pro Glu Asp Ile Thr

370 375

Pro Ala Glu Asn Tyr Lys Asn Thr

385 390

Ser Tyr Phe Ilsz Tyr Ser Lys Le&u

405
Ala Gly Asn Thr Phe Thr Cys Ser
420

Hiz His Thr Glu Lys Ser Lzu Ser
435 440

<210> 151

<211> 318

<212> DNA

<213> Mus musculus

<400> 151

gacatccagt tgacctagte tecatectte

atcacttgca gggecageote aagtataagt

aaagecccta agetcectgat ctatgecaca

ttcagecggca gtggatetgy gacagaatte

gattttgcaa cttattactg tcagcagtgg

accaaggtgg agatcaaa

<210> 152

<211> 106

<212>PRT

<213> Mus musculus

<400> 152
Asp Ile Gln
1 5

Asp Arg Val
20

His Trp Tyr
35

Leu Thr Gln Sar Pro Ser

Thr Ile Thr Cys Arg Ala

Gln Gln Lys Pro CGly Lys

40

Gln
345

val

val Ser

val Glu

Gln Pro

val
410

Val
425

Leu

Hig Ser

Tyr

Leu

Trp

Ile

395

Gln

Hig

Pro

ctgtetgeat

tacatacact

tecaacctyg

actcteacaa

agtagtgacc

10

25

Thr

Thr

Gln

380

Met

Glu

Gly

Ile

Cys

365

Trp

Ser

Lys
443

ctgtaggaga

ggtatcagca

cttcetggggt

tcagecagect

cactcacgtt

Phe Leu Ser Ala

Ser Ser Ser Ile

Ala Pro Lys Leu

45

Pro
350

Met

Thr

e
o
=

i
(Al
<

Pro

Ile

Gly

Trp
415

Pro

Thr

Gln

Gly

400

Glu

cagagtcacc

aaaaccagyy

ceccatcaagy

gragectgaa

€ggeggaggy

Ser val Gly

15

Ser Tyr Ile

30

Leu Ile Tyr
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Ala Thr Ser Asn Leu Ala Ssr Cly
50 55
Gly Ser Gly Thr Glu Phe Thr Leu
65 70
Asp Phe Ala Thr Iyr Tyr Cys €ln
85
Phe Gly Gly Gly Thr Lys Val CGlu
100
<210> 153
<211> 363
<212>DNA
<213> Mus musculus
<400> 153
gaggtgcage tyggtgcagtce tggggctgag
toetgcaagy cttotggatt cgacattaag
cctggacaag ggcttgagty gateggaagg
geecegaagt tececgggcaa ggtcaccatg
atggagctga gcaggcetgag atctgacgac
tacgatggta cctacacctg gtttecttat
agt
<210> 154
<211>121
<212> PRT
<213> Mus musculus
<400> 154
GlIu val Gln Leu Val Gln Ssr Gly
it 5
Ser Val Lys Val Ser Cys Lys Ala
20
Tyr Ile His Txp Val Arg Gln Ala
35 40
Gly Arg Va_ AsSp Pro Asp Asn Cly
50 55
Pro Gly Lys Val Thr Met Thr Thr

r Ala

Val Pro

Thr Ile

75

Gln TIrp

90

Ile
105

Lys

gtgaagaage

gactactata

gttgatecty

accacagaca

acggeegtygt

tggggcecaag

Gla
10

val

Gly Phe

Pro Gly Gln

Glu Thr Glu

Thr

~1
(S 00 0))
Il

Ser Arg Phe Ser

60

Ser Ser Leu Gln

Ser Ser Asp Pro

ctggggecte

tacactgggt

acaatggtga
cgtccatcag
attactgtge

ggactctggt

Lys Lys

Asp Ile

€
. ke

Gly Leu

45

Phe
&0

Ala

Ile 3er

Pro

s Asp

Glu

Pro

Thr

Gly Ser

Pro Glu
80

_eu Thr
95

agtgaaggte

gegacaggee

gactgaattt

cacagceccTac

gagagaagac

caccgtezct

Gly Ala

15

Trp Ile

Phe

Ala

DK/EP 2569010 T3



Mat Glu Leu

Ala Arg Glu

Ser
85

Asp
100

Arg Leu Arg Ser

Tyr Asp Gly Thr

Gl Gly Thr Leu Val Thr val Ser

115

<210> 1565
<211>639
<212> DNA

120

<213> Artificial Sequence

<220>

Asp Asp Thr Ala Val Tyr Tyr Cys

90

Ser

<223> Humanized antibody sequence

<400> 155

gacatccagt
atcacttgca
aaagcececta
tteagcggca
gattttgcaa
accaaggtgg
gatgagcagt
agagaggeca
agtgtcacag
agcaaagcag

agctcgecayg

<210> 156
<211>213
<212> PRT

tgacccagtc
gggecagete
agctcctgat
gtggatctgyg
cttattactyg
agatcaaacg
tgaaatctgg
aagtacagtg
agcaggacag
actacgagaa

teacaaagag

tcecatceette

aagtataagt

ctatgecaca

gacagaattc

tcagcagtgg

tacggtgget

aactgectcet

gaaggtggat

caaggacage

acacaaagtc

cttcaacagg

<213> Artificial Sequence

<220>

ctgtetgeat
tacatacact
teccaacctgg
actctcacaa
agtagtgacc
gcaccatcetyg
gttgtgtgee
aacgceeetee
acetacagee
tacgecetgeg

ggagagtat

<223> Humanized antibody sequence

<400> 156
Asp Ile Gln
I

ASp Arg Val

i o Twrwe Tyrw

Leu Thr Gln

5

Ssr Pro

Thr TIle Thr Cys Arg

20

2T T Trre Dra~ T

10

Ala
25

Phe Leu Ser Ala

Ser SJer Ser Ile

95

Thr Trp Ph& Pro Tyr Trp Gly

110

ctgtaggaga
ggtatcagca
cttctggggt
teagcageeot
cactcacgtt
tecttcatett
tgctgaataa
aatcgggtaa
tcagcageac

aagtcaccca

cagagtcacec
aaaaccaggy
ccecatcaagy
gcagactgaa
cggeggagygyg
cecgeeatcet
cttctateece
ctececaggayg
cctgacgetyg

tcagggectyg

Ser Val Gly

15

Ser Tyr Ile
30

Tsyre Aala Dwva Tire Tanm Tair Tla T

DK/EP 2569010 T3
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FEWH)

Ala

Phe

W
o
R

Ala

val
145

o
[O]
H

Thr

Cys

Asn

Phe

Gly

Val

Ser

130

Gln

Val

Leu

Glu

Arg
210

oLy

35

Gly

Ala

Gly

Phe

Val

Trp

Thr

Thr

Val

195

Gly

<210> 157
<211> 1341
<212>DNA
<213> Artificial Sequence

<220>
<223> Humanized antibody sequence

<400> 157
gaggtgcage

tcctgcaagg

cetggacaag

geeccgaagt

AT L ATl

Yo £iu vy uLyo
40
la Ssr CGly Val

Asn Leu A

Thr Glu Phe Thr ILeu Thr

5

Thr Tyr Tyr Cys Cln Gln

Gly Thr Lys Val Glu Ile

100

105

Ile Phe Pro Pro Ser Asp

Val Cys Leu Leu Asn Asn

[

vs Val A
1

Glu Gln A
165

135

sp Asn Ala Leu
50

sp Ser Lys ASp

Lewn Ser Lys Ala Asp Tyr

180

Thr His G

Glu Cys

185

ln Gly Leu Ser §

200

aLa

Pro

Ile 8

Trp &

Lys

Glu

Phe

Gln S

Ser
170

Glu

Ser

Arg

Gln

Tyr

Thr

Lys

Pro

tggtgcagte tggggctgag gtgaagaage

cttetggatt

cgacattaag gactactata

ggcttgagtyg gatceggaagyg gttgatcectg

tecogggeaa

ggtcaccatg accacagaca

LY@ LSM Lou

45

Arg Phe Ser
60

Gly Ser

Ser Leu Gln Pro Glu

80

Ser Asp Pro Leu Thr

95

Thr Val Ala Ala Pro

110

Leu Lyg Ser Gly Thr

125

Pro Arg Glu
140

Gly Asn Ser

Iyr Ser Leu

His Lys Val
190

Val Thr Lys

ctggggecte
tacactgggt
acaatggtga

cgteccatcag

Ala Lys

Gln Glu
162

Ser Ser
175

Tyr Ala

Ser Phe

agtgaaggtc
gegacaggaee
gactgaaztt

cacagcecectac
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atggagetga
tacgatggta
agtgccteca
gagagcacag
tcgtggaact
tecaggactet
acctacacct
cgcaaatgtt

ttcecotettee

tgegtggtag
ggcgtggagg
cgtgtggtca
tgcaaggtct
gggragacoc
aaccaggtca
tgggagagca
gacggctecet
aacgtcttct

ctetecatgt

<210> 158
<211> 447
<212> PRT

geaggctgag
cetacaccty
craagygoce
cggecctggy
caggcgcetet
actccctaag
goaacgtaga
gtgtcgagtyg

gceoccaaaace

tggacgtgag
tgcataatgce
gegtcecotcac
ccaacaaagg
gagaacecaca
gectgacctyg
atgggcagcee
téttecteta
catgcteecgt

cteegggtaa

atctgacgac
gtttcettat
atcggtette
ctgectggte
gaccagegge
cagcgtggtyg
tcacaagccc
ccecacegtge

caaggacacd

cgacgaagac
caagacaaag
cgttgtgeac
ceteccaged
ggtgtacacc
cetggtcaaa
ggagaacaac
cagcaagete

gatgcatgag

<213> Artificial Sequence

<220>

acggecogtat
tggggccaag
cceoctggegae
daggactact
gtgcacacct
acegtgeccct
agcaacacca
ccageaccac

ctcatgatct

ccegaggtcee
ceacgggagyg
caggactgga
cceategaga
ctgeccoecat
ggcttetace
tacaagacca
accgtggaca

gctectgecaca

<223> Humanized antibody sequence

<400> 158
Glu Val Gln
1

Ser  Val Lys

Tyr Ile

Gly Arg
50

Val

Lieu

Val Ser Cys

20

Trp

Val Arg

Pro Asp

Cly

Lys Ala

Gln Ala

40

Agn
55

Cly

Ala Glu Vval

10

; Phe

10}
o
@
ol
59

oo
w

Pro Gly Gln

Glu Thr Glu

attactgtge
ggactctggt
cctgetcecag
teccegaace
tcccagetgt
ccagcaactt
aggtggacaa
ctgtggcagg

ccoggaceca

agttcaactg

agcagttcaa

tgaacggcaa

aaaccatcte

cecegggagga

ccagegacat

cacctcccat

agagcaggtyg

accactacac

Lys Lysg

Asp Ile

30

; Leu
45

Phe A
60

Pro

Lys

Glu

Pro Lys

gagagaagac
caccgtezet
gageacosee
ggtgacggty
cctacagocce
cggcacecag
gacagttgag
accgtcagtc

tgaggtcacy

gtacgtggac
cagcacg-te
ggagtacaag
caaaaccaaa
gatgaccaag
cgecgtggag
gctggaczce
gcagcaqgyayg

gcagaagagc

Gly Ala
15

Asp Tyr

DK/EP 2569010 T3
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Ala

Gln

Val

Ela
145

w
[
e

Val

Pro

Lys

Val

225

Phe

Val

Thr

val

305

Cys

Gly Lys

Glu Leu

Arg Glu

Gly Thr

Phe

130

Tro

Lieu

Pro

210

Glu

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Pro

Gln

Phe

Val

Phe

an
Z

Pro

Thr

Val

Thr

Val

Asp

85

100

Leu

Leu

Cys

Ser

Ser

183

> Az

Pro

Pro

vVal

Lys
340

Ala

Leu

Cly

165

Phe

Thr

Trp

Glu

val

(ST
[N
[S1=]

Gly

Thr

Arg

Tyr

Val

-

Pro

val

150

Ala

Gly

Gly

Lys

Cyrs

230

Lys

s Vdl

Tyr

Glu

His

310

Lys

GlIn

Met

Thr

Cys

135

Lyg

Leu

Leu

Thr

Val

215

Pro

Pro

Val

Val 7

Gln

295

Gln

Gly

Pro

Thr

Val

120

ASP

Thr

Tyt

Gln

200

ASP

Ala

Lys

Val

Phe

Leu

Arg

Thr

Leu Arg Ser

Asp Gly Thr

Ser

Arg

Iyr

Ser

Ser

185

Thr

Lys

Pro

Asp T

Trp

Pro

Glu
345

Asp Thr

Asp Asp

Tyr Thr
105

Ser Ala

Ser Thy

Phe Pro

Thr V&l

Val Ser

val Glu

Ser Thr

Leu Asn
315

Ala Pro
330

Pro Gln

Thr

Trp

Ser |

Ser
240

Glu

Glu

220

Ala

Met

Hig

Val

Phe

300

Gly

Ile

Val

Ile

Phe

Glu

Pro

Thy

Val

AsTI

Arg

Gly

Ile

Glu

His

285

Arg

Glu

Val

Pro

Lys

Val

Phe

Lys

Pro

()
B B s

Asn

val

Lys

Thr
350

Thr Ala

Tyxr Tyr

95

Tyr Trp
110

Gly Pro

Thr

The

Thr

Cys

Pro

Als

Val

Thr
335

Val

His

Cys

val
24¢C

g Thr

Glu

Lys

)R
[0

ot
Ty

Pro

Tyr
80

Cys

Gly
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Pro Ser Arg Gla Glu Met Thr Lys Asn Gln Val

355

vVal Lys Gly
370

Gly Gln Pro

Asp Gly Ser

Trp Gln Gln

His ASn Hig
435
<210> 159
<211> 11
<212>PRT

Phs Tyr

Glu Asn

Phe Phe
405

Gly Asn
420

Tyr Thr

Pro Sz

Asn

390

Leu

val

Gln

<213> Artificial Sequence

<220>

<223> Ab-12 LCDR1

<400> 159

Tyr

Tyr

Phe

Lys

360

Asp

Ser

440

Ile

Thr

Lys

Cys

425

Leu

Ala

Thr

Leu
410

Val

Pro

395

Thr

Val

Leu

Arg Ala Ser Gln Asp Ile Sgr Asn Tyr Leu Asn

1

<210> 160
<211>7
<212> PRT

5

<213> Artificial Sequence

<220>

<223> Ab-12 LCDR2

<400> 160
Tyr Thr Ser
1

<210> 161
<211>9
<212>PRT

Th

B

<213> Artificial Sequence

<220>

<223> Ab-12 LCDR3

10

Leu Thr Cys Leu

Glu

380

Pro

val

Met

Met

His Gl

Pro
445

Glu S5

Leu

T~
D
<

Gly

Asp 3

S ser

415

Ala

Asn
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<400> 161

Gln Gin Gly Asp Thr Leu Pro Tyr Thr
1 5

<210> 162

<211>5

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-12 HCDR1

<400> 162

Agp Tyr Asn Met His

1 5
<210> 163

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-12 HCDR2

<400> 163
Glu Ile Asn Pro Asn Ser Gly Gly Ser Gly Tyr Asn Gln Lys Phe Lys
1 o] 10 15

Gly

<210> 164

<211> 14

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-12 HCDRS3

<400> 164

Leu Gly Tyt Tyr Gly Asn Tyr Glu Asp Trp Tyr Phe Asp Val
1 5 10

<210> 165

<211> 645

<212>DNA

<213> Mus musculus

<400> 165

gatctecaga tgacagagae tacttectec ctgtetgect ctetgggaga cagagtceace

atcagttgca gggcaagtca ggacattage aattatttaa actggtatca gcagaaacca

DK/EP 2569010 T3
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gatgdaactg
aggttcagtyg
gatgatgctg
gggaccaagc
teccagtgage
cgcaaagaca
aacagttgga
ttgaccaagg

tcaacttcac

<210> 166
<211> 214
<212> PRT

ttaagctect
gcagtgggtce
ceacttactt
tggaaataza
agttaacatc
tcaatgtczaa
ctgatcagga
acgagtatga

ccattgtecza

<213> Mus musculus

<400> 166
Asp Leu Gln
1

Asp Arg vadL

Leu Trp

35

Phe Tyr Thr

50

Gly

Asp Asp Ala

Thr Phe Gly

Thr Va.

115

Pro

Gly Ala

Asn Val

145

Lys

Met Thr Gl

Thr
20

Lle

Tyr Gln G1

Ser Thr Le

Gly Thr As

70

Ala Thr

85

Gly
100

Gly
Ile

Ser

Val val

Il
15

Trp

Tyr

Thr

Phe

gatcttectac
tggaacaaat
ttgeccaacag
acgggetgat
tggaggtgcc
gtggaagatt
cagcaaagac
acgacataac

gagcttcaac

n Thr Thr

Cys

Arg

Fro
40

n

Lys

u

n

Tyr

FPhe

Cys

Len

Lys

Fro
120

Pro

Phe Leu

e
0

Asp Gly

acatcaacat
tattctctcea
ggtgatacge
gctgcaccaa
tcagtcgtgt
gatggcagtg
agcacctaca
agetatacct

aggaatgagt

Ser Ser Leu

Ala
25

ser Gln

7 Thr

@
e
<

Asp

Gly Val Pro

Leu Thr

Gln Gln Gly

Glu
105

Ile Lys

Ser Ser Glu

Asn Asn Phe

Ser Glu Arg

155

tacagtecaggy
ccaztaccaa
ttecegtacac
ctgTatccat
gctzcttgaa
aacgacaaaa
gecazgagcag
gtgaggecac

gttag

Asp Ile §

Val Lys

45

Ser
60

Thr

Asp Thr

Arg

Gln Leu

125

Tyr Pro

Gln Asn

Sexr

Leu

Phe

Leu

Thr

Gly

agtccecatcg
cctggageaa
gttcggaggyg
cttcccacca
caacttctac
tggcgtectyg
caccctecacyg

tcacaagaca

Leu
15

Gly

Asn T

Leu Ile

Gly

Glu Gln

80

Pro
95

Ala Ala

Ser Gly

Asp Ile

val Leua

163

DK/EP 2569010 T3
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Thr

Phe

Ser

Thr

Cys

Asn

Trp

Leu

Glu

195

Arg

Thr

Thr

180

Ala

Asn

Asp

165

Leu

Thr

Glu

Gln

Thr

His

Cys

Asp Ser Lys Asp Ser Thr

Lys Asp Glu
185

Lys Thr Ser
200

170

Tyr Glu Arg

Thr Ser Pro

Tyr Ser Met
175

Hig Agn Ser
190

Ile vVal Lys
205

Ser

Tyr

210

<210> 167

<211> 1344
<212>DNA

<213> Mus musculus

<400> 167
gaggtccagt

tcectgecaagg
caaggaaaga
aaccagaagt
atggagetee
tactatggta
gtctectetyg
caaactaact
acagtgacct
cagtectgace
gagaccgtca
gtgeccaggg
ttcatcttee
tgtgttgtgg
gatgtggagg

cgctcagtca

tgcagggtca
ggecagacecga
gataaagtca
tggcagtgga

gatggctett

tgcaacagtce
cttetggata
gcctagagtg
tcaaaggcaa
geagecotgac
actacgagga
ceagaacgac
ccatggtgac
ggaactctgyg
tetacactct
cetgecaacygt
attgtggttyg
ccoccaaagee
tagacatcag
tgcacacagce

gtgdacttcc

acagtgcaga
aggctccaca
gtctgacctg
atgggcagec

acttecatcta

tggacctgaa

cacattcact

gataggagag

ggccacattg

atctgaggac

ctggtattte

acceccatet

cetgggatge

atcectgtec

gageagcetca

tgcecaceey

taagecttge

caaggatgty

caaggatgat

tcagacgcaa

catcatgcac

tttécetgee

ggtgtacacc

catgataaca

agcggagaac

cagroaagctc

ctaatgaage
gactacaagca
attaatccta
actgtagaca
tetgcagtet
gatgtetggy
gtctatecac
ctggtcaagg
agcggtgtyge
gtgactgtec
gecagcagea
atatgtacag
ctcaccatta
ceccgaggtec
ceceegggagyg
caggactgge
cccatecgaga
attecaccte
gacttcecttec
tacaagaaca

aatgtgcaga

ctggggcttce
tgcactggat
acagtggtgg
agtcctccag
attactgtge
gcgeagggac
tggececcctgg
gctatttcee
acacettecc
cctecageac
ccaaggtgga
teccagaagt
ctctgactcece
agttcagctyg
agcagttcaa

tcaatggcaa

aaaccatctc

ccaaggagea

ctgaagacat

cdteagcecat

agagcaactyg

agtgaagatg
gaagecagaac
ttetggtiac
cacageezTac
aagattgggc
cacggtcace
atctgectgec
tgagccagtyg
agetgtecty
ctggeccage
caagaaaatt
atcatctgte
taaggtcacy
gtttgtagat
cagcactztc

ggagttcada

caaaaccaaa

gatggccaag

tactgtggag

catggacaca

ggaggcagga

DK/EP 2569010 T3



aatactttca cctgctetgt gttacatgag ggectgeaca accaccatac tgagaagage

ctcteccact ctectggtaa atga

<210> 168
<211> 447
<212>PRT
<213> Mus musculus

<400> 168
Glu val Gln

1

w
0
R

Asn

Gly

Ala

Trp

Pro

THrY

Val

val

Met

Glu

350

Gly

Glu

Arg

Gly

Ser
130

t Val

val

Ala

His

35

Ile

Leu

Leu

Ala

115

Val

Thr

Thr

val

Pro Ser

Pro
210

Ala

Met

20

Trp

Asn

Ala

Arg S

Gly
100

Gly

Tyr

Trp Asn

Leu Gln

180

Ser Thr

Met

Pro

Thr

Tyr

Thr

Pro

Gly

Gln Se

Lys Gl

Asn Se
55

r Gly

vs Ala

n Asn
40

r Gly

Leu Thr Val

“

Leu Thr Ser

Tyr Gl

y Asn

Thr val Thr

Leu Al
13

120

a Pro
5

Cys Lewu Val

150

ser Gly

Trp Pro

Thr Lys

Pro

Ser

o
w

Gln

Gly

Glu

Tyr

105

val

Lys

Ser Leu Ser

170

Leu Tyr Thr
185

Ser Glu Thr

200

Val Aso Lvs

Glu

10

Gly

Gly

Ser

Lys

ASpP

90

Glu

Ser

; Ser

Gly

155

Ser

Leu

Val

Lys I

Leu

Tyr

Lys

Asp

Ser

Ala

Tyr

Gly

Thr

Met

Thr

Tyr
60

Scr

Ala

Ala
140

Phe

val

Cys
205

Val

Lys

Phe

Leu

45

Aszn

Val

Tyr

Lys

125

Gln

Pro

His

Ser
190

Pro

Thr

Glu

Gln

Thr

Tyr

Phe

110

1Thr

Thr

Glu

Val

Val

Arg

Gly

Asp

Trp

Lys

Ala

Tyr

95

Asp

Thr

Pro

160

Phs

Thr

Ala

Tyr

Ile

Phe

Val

Pro

o Ser

Val

DK/EP 2569010 T3



Phe

Pro

Val

Thr

Glu
305

s}
e
s

Ser

Ile

Gly

385

Asp

His

Gly

Ile

Lys

Gln

Gln

290

Leu

Arg

Pro

Thr
370

Gln

Gly

GLa

ASn

Cys

Phe

Val

Phe

O
~J
wm

Pro

Pro

val

5 Thr

Lys
355

Asp

Pro

His
435

<210> 169
<211>12

<212> PRT
<213> Artificial Sequence

<220>
<223> Ab-13 and Ab-14 LCDR1

<400> 169

Arg Ala Ser Ser Ser Val Thr Ser Ser Tvz

Pro

Thr

260

Arg

Ile

Glu

Phe

Ala

Pro

Cys TIle

230

Lys Pro

Cys Val Val

Trp Phe Val A

Glu

Met

Glu Gln

295

Hig Gln

310

Ser Ala Ala

328

Gly

Gln

Arg Pro

Met Ala

Phe Pro Glu

Glu

Iyr Phe

405

Gly Asn

420

His Thr

375

Asn Tyr

Thi Phe

Glu Lys

val

)
«w
L)

Phe

Asp

Phe

Lys

er

The

Ser

Thy

Ash

Tr»

Pro

s Ala

345

5 AsD

Il=

ASN

Val

Val

250

Ile

al

Ser

Leu

Ala

330

Pro

Lys

Thr

Thr

Lys

£25

440

Leu

Pro
235

Leu

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Gln

Leu
410

Ser

ser

Glu Val

Thr TIle

Lyg AsSp

Val Hisg

o)
<«
031

Phe Arg
300

Gly Lys

Ile Glu

Val Tyr

ser L.eu
365

Glu Trp
380

Pra Ile

395

Asn Val

Val Leu

His Ser

Leu Asn

Thr

ASp

270

Thr

Ser

Glu

Lys

Thr
350

Thr (

Gln

Met

Gln

Hisg

Pro
445

Leu T

255

Pro

Ala

Val

Pag

Tar

335

Ile

Trp

Glu
430

Gly

Val

240

Glu

Gln

ser

Lys

320

Il=

Pro

Met

Asn

Thr

Ser Asn
415

Gly Leu

Lys

DK/EP 2569010 T3



- -

1 5 10

<210>170

<11>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-13 and Ab-14 LCDR2

<400> 170

Ser Thr Ser Asn Leu Ala Ser
1 5

<210> 171

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-13 and Ab-14 LCDR3

<400> 171

Gln GIin Tyr Asp Phe Phe Pro Ser Thr
1 5

<210> 172

<211>5

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-13 and Ab-14 HCDR1

<400> 172

Asp Tyr Tyr Met Asn

1 5
<210>173

<211>17

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-13 and Ab-14 HCDR2

<400> 173

Asp Ile Asn Pro Tyr Asn Asp Asp Thr Thr Tyr Asn His Lys Phe Lys

1 5 10

Gly

DK/EP 2569010 T3



<210> 174
211> 11
<212>PRT

<213> Artificial Sequence

<220>

<223> Ab-13 and Ab-14 HCDR3

<400> 174

Glu Thr Ala Val Ile Thr Thr Asn Ala Met Asp

1

<210> 175
<211> 645
<212>DNA

5

<213> Mus musculus

<400> 175
cagattgttc

atgacctgea
ccaggatctt
gctecgettea
gectgaggatyg

ggaggcacca

ccatcecagtyg
taccecaaag
ctgaacagtt
acgttgacca

acatcaactt

<210> 176
<211> 215
<212> PRT

teaccragte

gggccagetce

cecccaaact

gtggecagtgg

ctgecactta

agctggaaat

agcagttasac

dcatcaatgt

ggactgatca

aggacgagta

cacgeccategt

<213> Mus musculus

<400> 176
Gln Ile Va_
1

Glu Lys Vacl

Tyr Leu Asn
35

Leu Thr Gln S=r Pro Ala

5

Thr Met Thr Cygs Arg Ala

20

Trp Tyr Gln Gln Lys Pro

tceageaate
aagtgtaact
ctggatttat
gtctgggace
ttactgecag

caagecggget

atctggagcet
caagtggaag
ggacagcaaa
tgaacgacat

caagagctte

10

atgtetgeat

tccagttact

agcacatcca

tcttactete

cagtatgatt

gatgctgeac

gectcagteg

attgatggceca

gacagcacct

aacagectata

aacaggaaty

Ile
10

Met

Ser

25

40

Gly Seéer

ctecagggga

tgaactggta

acctggette

tcacaatcag

ttttececate
caactgtatc

tgtgettett

gtgaacgata

acagcatgag

cctgtgagge

agtgt

Ser Ala

Ser Val

Ser Pro
45

Ser

Thr

gaaggtcace

ccagcagaag

aggagtccca

cagtgtggag

gacgttcggt
catcttecceca

gaacadctte

aaatggcgtc

caggacccte

cactcacaag

Pro Gly
15

weu Trp

DK/EP 2569010 T3
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180



Ile Iyr Ser Thr Ser Asn Lsu Ala Ser Gly Val
50 55
Gly Ser Gly Ser Gly Thr Ssr TIyr Ser Leu Thr
65 70 75
Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln
85 90
Ser Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile
100 105
Ala Prc Thr Val Ser Ile Phe Fro Pro Ser Ser
115 120
Gly Gly Ala Ser Val Val Cys Fhe Leu Asn Asn
130 135
Tle Asn Va_ Lys TIrp Lys Ile Asp Gly Ser Glu
145 150 155
Lew Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp
165 170
Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Iyr
180 185
Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr
195 200
Ser Phe Asn Arg Asn Glu Cys
210 215
<210> 177
<211> 1335
<212>DNA
<213> Mus musculus
<400> 177
gaggtccage tgcaacaatc tggacctgag ctggtgaage
tectgtaagyg cttctggata cacattcact gactactaca
catggagaga gecttgagtg gattggagat attaatcctt
aaccacaagt tcaagggcaa ggccacattg actgtagaca
atgecagetca acagcctgac atctgaggac tetgecagtet
gccgtitatta ctacgaatge tatggactac tggggtcaag
tecagecaaaa cgacagcceee atctgtctat ccactggece

Pro Ala

[

Ile
Asp

Tyr

Lys Arg

Arg

Phe

Ala

Phe

Val Glu

80

Phe
95

Pro

Asp Ala

110

Glu Gln

128

Phe
140

Tyr
Gln

Arg

Thr

Leu

Pro

Thr

Asp

Val
160

Gly

His
190

Glu Arg

Ser Pro Ile

Asn

Val

Ser

Lys

205

ctggggcette
tgaactgggt
acaacgatga
aatcctceaa
attactgtge
gaacetcagt

ctggatctge

agtgaagatg

gaagcagagc

tactacczac

cacagcctac

aagagagacg

cacecgtotoe

tgcccaaact

DK/EP 2569010 T3
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aacrtccargg
acctggaact
gacctctaca
gtcacctgca
agggattgtg
ttceccocacaa
gtggtagaca
gaggtgcaca
gtecagtgaac
gtecaacagtyg
ccgaaggcetc
gtcagtctga
tggaatggge
toettacttea
ttecacctget

cactctcectyg

<210> 178
<211> 445
<212> PRT

Tgaceotggy
ctggatecct
ctctgagcag
acgttgecca
gttgtaagcc
agcccaagyga
tragcaagga
cagcteagac
tteoceatecat
cagcttteece
cacaggtgta
cctgcatgat

agccageygga

tetacagecaa
ctgtgttaca

gtaaa

<213> Mus musculus

<400> 178

Glu val Gln
val Lys
Asn
Gly Ile
Gly Lys
Gln

Leu

Ala Arg Glu

Leu Gln Gl

Met
20

Ser

Pro

Ala Thr Le

70

Ser Le

§5

Asn

Thr
100

Ala Va

atgectggre
gteccageggot
ctcagtgact
ceceggecage
ttgcatatgt
tgtgctcace
tgatccecgag
gcaaccccgyg
geaccaggac
tgcecccatce
caccattcca
aacagacttce

gaactacaay

getcaatgtg

tgagggecty

n Gly

Ala

Gln Ser

40

u Thr val

u Thr

1 Ile Thr

aagggetatt
gtgcacacct
gtceecteca
agcaccaagg
acagtececaqg
attactctga
gtcecagttca
gaggageagt
tggcteaatyg
gagaaaacca
ceteecaagy
ttcecctgaag

aacactecaygce

cagaagagea

cacaaccace

Glu
10

Pro Leu

Ser 7 Tyr

His Gly Glu

Thr Thr

Asp Lys

Glu Asp

90

Z

Asn Ala

TCCCTgagec
tcecagetgt
gcacctggee
tggacaagaa
aagtatcatc
ctocectaaggt
gctggtttgt
tcaacagcac
gcaaggagtt
tcteccaaaac
agcagatgge
acattactgt

ccatcatgga

actgggagge

atactgagaa

Val Ly

Thr Phe

!
e

Ser

Tyr

&9

Asn

Ala

Val

Met

Pro

Thr

Glu

Thr

Iyr

agtgacagrg
cctgecagzcet
cagcgagacc
aattgtgeec
tgtctteate
cacgtgtgtt
agatgatgtg
tttcegezea
caaatgeagyg
caaaggcaga
caaggataaa
ggagtggcag
cacagatggce
aggaaatact

gagcctetee

Gly Ala

15

Trp Ile

Phe

Ala

Tyr

95

Trp Gly

110

DK/EP 2569010 T3
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1140
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1320
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Gln

Vel

Thr

145

Thr

Val

Ser

Ala

N O
(SRS
(5]

Phe

Val

Phe

Pro

305

val

Thr

Lys

Gly

Tyr
130

Leu

Trp

Leu

Ser

Ser

210

Pro

Thr

Ser

Arg

290

Asn

Lys

Glu

Ala

Thr
115

Pro

Gly

Asn

Gln

Thr

195

Scr

Pro

Pro

Cys

Trp

275

Glu

g Met

Ser

Gly

Gln
355

o TPhe

Glu

Ser Val

Leu Ala

Cys Leu

Ser Gly

165

Ser Asp

Trp

Thr

Cys

Lys

Val

260

Phe

Glu

His

Ala

Arg

340

Met

Pro

Asn

Prc S

Thr val

=0
Ny (D
o

Pro Gly Ser
135

Val Lys Cly

150

(¢p]
®
=
=
1]
o
[35]
®
e

Leu Tyr Thr

er GLu

Lye Val Dsp

lle Cys Thr

383

Pro Lys Asp

Val Val Asp

Val A

Gln Phc Asn

Gln Asp Trp

3

10

Ala Phe Pro

323

Prc Lys Ala

Ala Lyg Asp

Glu Asp Ilc

Tyr Lys Asn

Ser

Ala

Tyr

Leu

185

Thr Val Thr

200

5 Llc

Val Pro Glu

Val Leu Thr

250

Ile Ser Lys

val Glu val

280

Scr Thr Phc

Leu Asn Gly

Ala Pro Ile

330

Pro Gln Vval
345

2 Val Ser

Thr Val GClu

Thr Gln Pro

Ala

Ala

Phe

Cys

Val

Val

235

Ile

ASpP

Hig

Arg

Lvs

315

Glu

Tyr

Leu

Trp

Ile

Gln

Pro
155

Thyr

Thr

140

Glu

His

Val
205

re Arg

ser

Thr

Asp

Thr

Ser

300

Glu

Lys

Thr

Thr

Cln

380

Met

Leu

Pro

Ala

285

Val

Phe

Thr

Cys
365

Trp

Asp

Thr
125

Pro

Thr

val

190

Ala

NASP

Val

Thr

Glu

270

Gln

Ser

Ly

I'le

Pro

350

Met

Thr

Pro

Ser

val

Phe

Thr

Hig

Cys

pag 1L

Pro

255

Val

Tar

Glu

Cys

Ser

335

Pro

Ile

Pro

Met

Thr

Pro
175

val

Gly

Gln

Gln

Lew

Arg

320

Pro

Thr

Cln

Gly

<53
o
5]

Val

Val
160

Pro

DK/EP 2569010 T3



385 390 395
Ser Tyr Phe Ile Tyr Ser Lys Leu Ash Val Glo Lys Ser Asn Trp
408 410 415
Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly Teu Hig
420 425 43C
His His Thr Glu Lys Ser Leu Sér His Ser Pro Gly Lys
435 440 445
<210> 179
<211> 324
<212>DNA
<213> Mus musculus
<400> 179
gacatccage tgacccagag ceccagcette ctttcecgeat cegitggtga
atcacatged gegectecatc ttcagttaca tcocttettate ttaattdgta
ccaggaaaayg cacgtaaact tcettatatac tctacatcta atctegcatc
tetecgatttt caggatctgg atcaggcaca gaatttacac ttactatatc
ccdgaagact. tcgecactta ttactgccaa caatacgatt tttttccasg
ggaggtacaa aagtagaazt caag
<210> 180
<211>108
<212> PRT
<213> Mus musculus
<400> 180
Asp Ile Gln Leu Thr Gln S=r Fro Ser Phe Leu Ser Ala Ser
I 5 10
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Ser Ser Val Thr
20 25 3
Tyr Leu Asn Trp Tyr Gln Gln lys Pre Gly Lys Ala Pro Lys
35 40 45
Ile Tyr Ser Thr Ser Asn Lzu Ala Ser Gly Val Pro Ser Arg
50 55 60
Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser
65 70 75
Pro Glu Asp Phz Ala Thr Tyr Tyr Cys Gln Gln Tyr Asp Phe
85 90

400

Glu

Asn

cegagtaaca

tcaacadaaa
aggagttcce
atcactecaa

cacattegga

- Val
15

Gly

Leu

Phie

Gln
80

Zeu

Phe
95

Pro

DK/EP 2569010 T3

60
120

180

300

324



Ser Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

<210> 181
<211> 363
<212> DNA

100

<213> Mus musculus

<400> 181
gaggtgcage

agttgcaaag
cctggacaaa
aatcataaat
atggaacttt
gecgttatta

agt

<210> 182
<211> 121
<212> PRT

tggtgctagag
catetggata
gacttgaatg
ttaaaggaag
ceteattgag

ctactaacgce

<213> Mus musculus

<400> 182
Glu Val Gln
L

Val

Met Ast

35

Gly Asp Ile

50

Lys
65

Gly Arg

Glu Lew

Ala Arg Glu

Thr
115

Gln

<210> 183

Leu Val

val Ser

20

Trp Val

Pro

vVal Thr

-

Ser

Thr
100

Thr val

Gln

Arg

Ile

Leu

Val

Thr

cggegccgag
cacatttacc
gatgggagac
agttacaatt
atctgaagac

tatggattac

Cly
aAla

Lys

Ala
40

Gln

Asn Asp

55

Thr

Arg

Arg

Thr

Ile

Val

]
N (D
o R

105

gtcaagaaac
gactactaca
attaaccett
acaagagata
actgergttt

tggggtcaag

Ala Glu

10

val

Ser
25

Gly Tyr

Pro Gly Gln

Th¥ Thr

Thr

Glu Asp Thr

90

Thr
105

Ala

Ser

ctggagcaag
tgaattgggt
ataacgacga
catecgeatc
attactgtge

gaaccactygt

Lys Pro

Thr Phe Thr

30

Leu Glu

45

Arg

Tyr Asn His

60

Ala Ser Thr

Ala Val

Met Tyr

110

Gly
15

Asp

Trp

Ala

Trp

cgtaaaggtt
acgacaagec
cactacacac
aaccgeetat
aagagaaact

taccgtezct

Ala

Tyr

Phe

Tyr

Gly

DK/EP 2569010 T3



<211> 363
<212> DNA

<213> Artificial Sequence

<220>

<223> Humanized antibody sequence

<400> 183
gaggtgcagce

agttgcaaag
cctggacaaa
aatcataaat
atggaacttt
gcecgttatta

agt

<210> 184
<211> 215
<212>PRT

tggtgcagag
catctggata
gacttgaatg
ttaaaggaag
cctecattgag

ctactaacge

cggegecgag
cacatttace
gatgggagac
agttacaatt
atctgaagac

tatggattac

<213> Artificial Sequence

<220>

gtcaagaaac

gactactaca

attaaccectt

acaagagata

actgctgttt

tggggtcaag

<223> Humanized antibody sequence

<400> 184

Asp Ile Gln
Va.

Arg

Asn
35

Leu

Ile Tyr

50

Gly Ser

65

Pro Glu

Ser Thr Phe

Ala Prec Ser

Gly

Leu Thr

Thr
20

Ile

Trp

Tyr

Thr

Ser

Gly

Gly
100

Gly

Val Phe

Gln

Thr

Gln

Thr

Gly

Ile

Szr Pro

Cvs

Arg

Gln

Ala

Glu

Phe

Iyr

Thr

Phe PBro

Phe
10

Ser Leu

Ala
25

Ser Ser

Pro Gly Lys

Val

Thr Leu Thr

Cys Gln Gln

Val
105

Glu Tle

Pro Ser Asp

ctggagcaag
tgaattgggt
ataaggacga
cateccgceate
attactgtge

gaaccactgt

Ser A

Ser Val

Ala Pro

45

Pro

60

Ile 3

Tyr

Lys

Ser

Thr
30

Ser

Phe

Thr

cgtaaaggtt

acgacaagee

cactacatzac

aaccgecectat

aagagaaact

taccgtczct

val
15

Gly

Ser

_eu

Phe

Gln
80

zeu

Phe
95

Pro

Val

110

Glu Gln

Lew
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Thr Ala
130

Gly

Ala
145

s Val

Gln Glu Ser

Thr

Ala Cys

195

Phe
210
<210> 185
<211> 1341
<212>DNA

Ser Val

Gln Trp

Val Thr

155

Leu Thr

180

Glu val

Arg Gly

Val

Glu

Leu

Thr

Glu

120

Cys Leu

135

s Val

Gln

Lys

Gln
200

His

<213> Artificial Sequence

<220>

Leu Asn Asn

Leu
155

Ser Lys

170

ASp

Ala Asp
185

Tyr

Gly Leu Ser

<223> Humanized antibody sequence

<400> 185
gaggtgcage

agttgcaaag
cctggacaaa
aatcataaat
atggaacttt
gecegttatta
agtgcctcca
gagagcacag
tcgtggaact
tcaggactet
acctacacet
cgeaaatgtt

ttcctettec

tgcgtggtag

tggtygcdgay
catctggata
gacttgaatyg
ttaaaggaag
cctcattgag
ctactaacge
ccaagggece
cggeectgay
caggcgetcect
actccotecag
gcaacgtaga
gtgtegagtg

cececagaace

tggacgtgag

cggegeegag

cacatttace

gatgggagac

agttacaatt

atctgaagac

tatggattac

atcggtctte

ctgecectggte

gaccagegge

cagcotogtyg

tcacaagcee

cccacegtge

caaggacace

ccacgaagac

gtcaagaaac
gactactaca
attaaccett
acaagagata
actgectgttt
tggggtcaag
ccectggege
aaggactact
gtgcacacct
accgtgeect
agcaacacca
ccagcaccac

ctcatgatct

ceegaggtee

Phe Tyr Pro

140

Gln Ser Gly

Sexr Thr Tyr

Glu His

190

Lys

Ser Pro vVal

205

ctggagcaag
tgaattgggt
ataacgacga
catcecgeatce
attactgtge
gaaccactgt
cctgetecag
tecceccgaace
tceccagetgt
ccagcaactt
aggtggacaa
ctgtggeagg

ceeggaccee

agttcaactyg

Arg Gla

Ser

16d

Leua

Val

Thr Lys

cgtaaaggott
acgacaagec
cactacatac
aaccgeczat
aagagaaact
taccgtezet
gagcaccTee
ggtgacggtyg
cctacagoec
cggcacecag
gacagttgag
accgtcagte

tgaggtcacy

gtacgtggac
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ggcgtggagy
cgtgtggtca
tgcaaggtct
gggragoccc
aaccaggtca
tgggagagca
gacggctecet
aacgtcttet

ctcteectgt

<210> 186
<211> 447
<212>PRT

tgcataatge
gcgtccteac
ccaacaaagg
gagaaccaca
gectgaccty
atgggcagcecc
tettetteta
catgctccgt

ctcegggtaa

caagacaaag

cgttgtgecac

coteccaged

ggtgtacacc

cetggteaaa

ggagaacaac

cagecaagetge

gatgcatgag

a

<213> Artificial Sequence

<220>

ceacggygagy
caggactggc
ceccategaga
ctgcecececat
ggcttctace
tacaagaceca
accgtggaca

gctctgcaca

<223> Humanized antibody sequence

<400> 186
Glu val Gln
S

Val

2]
[}
o

Lys

Met Asn

35

Tyr

Gly Asp Ile

50

Gly

Glu Leu

Ala Arg Glu

Gln Gly Thr

Val
130

ATQg

Leu Val

Val
20

Trp Val

Asn Pro

Val Thr

-

Ser
85

Thr A
100

Thr Val

Gln

Arg

Tyr

Ile

Leu

Val

Thr

Ssr CGly

Ala

Ala
40

Gln

Asn
55

Asp

Thxr

Arqg

Arg

Ile Thr

Phe Pro Leu Ala Pro Cy& Ser Arg Ser

135

Ala Glu

10

val

Ser Gly Tyr

Pro Gly Gln

Asp Thr Thr

Thr

~1 T2
(S8 0

Glu Asp Thr

90

Thr
105

asn Ala

Ala

Ser
140

Thr

agcagttcaa

tgaacggcaa

adaccatete

cccgggagga

ccagecgacat

caccteecat

dgdagcaggty

accactacac

Lvs Lys

Thr

Phe

Arg

Tyr

60

Ala

Als

Val

Met Asp

Pro

Thr

30

Glu

His

Thr

Tyr

cagcacg:te
ggagtacaag
caaaaccaaa
gatgaccaag
cgccgtggay
gctggaczce
gcagcagggyg

geagaagagce

Gly Ala

15

Asp

Trp

_ys Phe

Ala

Trp

110

Lys

Glu Sar Thr

Gly

Pro Ser

Ala

DK/EP 2569010 T3
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Ala

145

ser

vVal

Pro

-
@

Val
225

Plie

val

Thr

Val
305

Pro

Gly
385

Asp

Trp

Leu

Ire

Legu

jhate)

210

Glu

Leu

Glu

Gln P

Lys
290

Leu

Lys

Gln

Gly

Gln

Gla

Ser

Plhe

Val

Pro

Thr

5 Val

Thr

Gly

Pro

Ser

Cys

Asn

Pro

val

Ser

Lys

340

Gla

Glu Ag

Phe

1 Gly

Pha

Leu

Gly

163

FPhe

Thr

(V)
s by
o1}

Cys

Trp

Glu

Val

(OS]
=)

[
or

Gly

Glu

420

Tyr

Val

150

Ala

Gly

Gly

Lys

val

Iyr

Met

Pro

Asn

Leu

Leu

Thr

Val

215

Pra

s Pro

Val

val

5 Gln

Pro

Thr

390

Len

val

Tyr

Phe

Thr

Tyr

Gln

200

Asp

Ala

Lys

val

Asp

280

Phe

Leu

Tyr

Ser

Thr

Lys

Pro

Asp

AST

Trp

Pro

ar Asp
7

Phe Pro
255

Gly Vi1
170

Tyr Thr

Pro Vil

B
[
(62}

Thr Leu

250

Val 3er

val Glu

Ser Thr

Leu Asn

315

Ala Pro
330

Pro Gln

Gln vzl

Ile Ala

Thr Thr

Lys Leu
410

o
Ny kg
(55}
[¢2]
@
=

w

S

Glu

Cys

Glu

220

Ala

Mel

His

val

Phe

300

Gly

Ile

val

Val

Pro

395

Thr

val

Bro Val

TEX Phe

val val
190

Asn Val
205

Arg Lys

Gly Pro

Ile 8ar

Glu Asp
270

His Asn
265

Arg val

Lyvs Glu

Glu Lys

Tyr Thr
350

Leu Thr

365

Glu Trp

380

Pro Mct

Val Asp

Met His

Thr

Pro
175

Thr

Pro

val

Val

1¢¢

Val

llis

Val

24C

Thr

Glu

Pro

Glu Ser

Leu Asp

Lys Ser

415

Glu Ala
£30

Asn

ser
400

Arg
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Hig Asn Hig Tyr Thr Gln Lys Ser Letu Ser Leu Ser Pro Gly Lys

435 440 4435

<210> 187

<211>12

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-17 and Ab-18 LCDR1

<400> 187

Ser Val Ser 3er Ser Ile Ser Ser Ser Asn Leu His
1 5 10

<210> 188

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-17 and Ab-18 LCDR2

<400> 188

Gly Thr Ser Asn Leu Ala Ser
1 ol

<210> 189

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> LCDR3

<400> 189
Gln Gln Trp Thr Thr Thr Tyr Thr
1 5

<210> 190

<211>5

<212>PRT

<213> Artificial Sequence

<220>
<223> Ab-17 and Ab-18 HCDR1

<400> 190
Asp Tyr Tyr Ile His
1 5
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<210> 191
<211>17
<212>PRT

<213> Artificial Sequence

<220>

<223> Ab-17 and Ab-18 HCDR2

<400> 191

Arg Ile Asp Pro Asp Asn Gly Glu Ser Thr Tyr Val Pro Lys Phe Gla

1

Gly

<210> 192
<211>13
<212>PRT

5

<213> Artificial Sequence

<220>

<223> Synthetic peptide

<400> 192

10

Glu Gly Lew Asp Tyr Gly Asp Tyr Tyr Ala Val Asp Tyr

1

<210> 193
<211> 390
<212> DNA

5

<213> Mus musculus

<400> 193
atggatttte

agtggagaaa

gtcaccatea
cagaagtcag
gtccctgtte
atggaggctg
ggatcgggga

<210> 194
<211>130
<212>PRT

aggtgoagat

ttgtgotcac

cetygecagtgt
gaacctcece
gettecagtgg
aagatgcetge

ceaagctgga

<213> Mus musculus

<400> 194

ttteagette

ccagtctcca

cagctcgagt
caaactctgg
cagtggatct
cacttattac

gctgaaacgt

10

atgctaatca

gcactcatgg

ataagttcca

atttatggca

gggacctett

tgtcaacagt

gtgtcacagt

ctgcatctce

gcaacttaca
catccaacct
attctcetcac

ggactactac

15

catattgzce

aggggagaag

ctggtcecay

tgcttotgga

aatcagcagc

gtatacgItce

Met. Asp Phe Gln Val Gln Ile Fhe Ser Phe Met Leu Ile Ser Val Thr

q

5

10

15

DK/EP 2569010 T3
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Vval Tle Leu Ser Ser Gly Glu Ile
20

Met Ala Ala ger Pro Gly Glu Lys

35 40
Ser Ser Ile Ser Ser Ser Asn Leu

50 55
Thr Ser Pro Lys Leu Trp Ile Iyr
65 7
Val Prc Va. Arg Phe Ser Gly 3er
85
Thr Ile Ser Ser Met Glu Ala Clu
100

Gln Trp Thr Thr Thr Tyr Thr Fhe

115 120
Lys Arg

130

<210> 195
<211> 423
<212> DNA
<213> Mus musculus
<400> 195
atgggatgga actggateat cttettectg
gtgcagttge ggcagtctgg ggcagacctt
tgcacagctt ctggcttcaa cattaaagac
gaatcagggcc tggagtggat tggaaggatt
cecgaagttee agggcaagge cactataaca
caactcagaa gectgacate tgaggacact
gactatggtg actactatge tgtggactac
age
<210> 196
<211> 141
<212>PRT

<213> Mus musculus

<400> 196

val
25

Leu Thr

val Thr Ile

Irp

Gly Thr Ser

Gly Ser

Asp Ala Ala

105

Gly Gly

atggeagtygg
gtgaageccag
tactatatac
gatcetgata
gcagacacat

gceatetatt

tggggtcaag

Gln

Thr Cysg

45

Gln

Thr

Thr TIyr

Pro
30

Tyr

Ala

Leu

val S

Ser Gly

Gly

80

Gln

110

Thr Lys

125

ttacagggagt

gggecteagt

actgggtgaa

atggtgaaag

catcecaacac

attgtgggag

gaaccteggt

Leu

Glu Leu

caattecagag
caagttgzce
gcagaggect
tacatatgte
agcctaceta

agaggggctce

cacagtctcg

Met Gly Trp Asn Trp Ile Ile FPhe Phe Leu Met Ala Val Val Thr Gly
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Val Asn

Ala
35

Pro

§ Asp
50

Tyr

Trp Ile

Lys Phe

Thr Ala Tyr

Iyr Cys

115

Asp Tyr

130
<210> 197
<211> 390
<212> DNA

Trp

Glu
20

val Gl

val

Hi

Tyr Ile

Il
70

Gly

Gln Gly

85

Leu Gln Le

100

Gly Arg Gl

Gly Gln GIL

Lys

n Arg

s Trp Val

55

e Asp Fro

Ala Thr
u Arg
u

Gly

Thr
135

v

<213> Artificial Sequence

<220>

10

Gln
25

Gly

Cys Thr Ala

Lys

Asn

ASp

Ile Thr

90

Ala

Leu Thr Ser

105

Asp TIyr Gly

Val Thr val

<223> Humanized antibody sequence

<400> 197

atggatatgc
cgctgcgata
gtgaccatta
cagaaaccqgq
gtgccgagec
ctgtagecgyg
ggccagggca

<210> 198
<211>130
<212> PRT

gecgtgecaegge
tteagotgas
cetgecagegt
geaaagecgec
getttagegg

aagattttge

ccaaactgga

gcagectgetg

coagageaey

gageagcage

gaaactgetyg

cageggcage

gacctattat

aattaaacot

<213> Artificial Sequence

ggectgetge

agctttctga

attageagca

dtttatggea

ggcaccgaat

tgccageagt

Ala Asp

Gly
45

Glu

Ser

Asp Thr

Glu Asp

Asp Tyr

125

Ser Ser

140

tgctgtggcet
gcgegagegt
gcaacctgca
ccageaacct
ttaccctgac

ggaccaccac

Leu

30

Phe

Gln

Thr

15

val

Asn Ile

Gly

val
80

Ser Asn

Ala Ile

Ala Val

gcegggegey
gggcgatcge
ttggtatecag
ggcgagegyge
cattagecage

ctataccztt
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<220>

<223> Humanized antibody sequence

<400> 198

Met Asp Met

Prc

35

Ala

val Pro

Thr Tle

Gl Trp Thr

Lys Arg
130

<210> 199
<211> 423

<212> DNA

Gly

Ala

Ile

Pro

Ser

Ser

Arg Val

Ala
20

Arg

Val

Leu

Lys

Phe
85

Arg

Ser
100

Leu

Thr Thr

Pro

Gly

Leu
-

Ser

Gln

Gln

Tle

Asp Arg

40

Asn
55

Ile

Gly

Glu

Pro

Thr Fhe

120

<213> Artificial Sequence

<220>

Leu
10

Len Gly

Gln
25

Leu Thr

Val Thr Ile

His Trp Tyr

Gly Thr 3

Gly S Gly
)

Agp Phe Ala

105

Gly Gln Gly

<223> Humanized antibody sequence

<400> 199
atggattgga

gtgcagctgg
tgcaaagega
ggceragggcec
cecgaaattte

gaactgegea

cectggagcat
tgeagagegy
goggctttaa
tggaatggat
agggcecgegt

gectgogeag

tetgtttety

cgcggaagty

cattaaagat

gggcegeatt

gaccatgace

cgatgatace

gtggcggege

aaaaaaccyg

tattatattc

gatccggata

accgatacca

geggtgtatt

Leu Leu

Gln

Thr Cys

45

Gln
&0

Gln

Leu

Asn

Thr

Glu

Thr Tyr

Leu

Pro S

30

Ser

Phe

Tvr

Leu
15

Trp

> Phe

Val

Pro Gly

s Gln

110

Thr Lys

125

cgaccggeyge
gegegagogt
attgggtgcg
acggcgaaag
gcaccagcac

attgcgegeg

Leu

Glu Ile

gcatagcgaa

gaaagtgagce

ccaggcgeoy

cacctatgtg

cgcgtatatg

cgaaggcctyg
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gattatggeyg attattatgc ggtggattat tggggccayy gcacccLggt gaccygtecyg

age

<210> 200

<211> 141

<212> PRT

<213> Artificial Sequence

<220>

<223> Humanized antibody sequence

<400> 200
Met Asp Trp Thr Trp Ser
L 5

Ala His Ser Glu Val Gln
20

Pro €Gly Ala Ser Val Lys
35

Lys Asp Tyr Tyr Ile His
50

Glu Trp Met Glv Arg Ile

65 70

Pro Tys Phe Gin Gly Arg
85

Thr Ala Tyr Met Glu Lgu
100

Tyr Tyr Cys Ala Arg Glu

Agp Tyr Trp Gly Gln Gly
130

<210> 201

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> Ab-19, Ab-20 and Ab-23 LCDR1

<400> 201

Arg Ala Ser Gln Asp Ile Ser Ser Tyr Leu Asn

1 5

Tle

Val

Trp

55

Asp

Val

Arg

Gly

Thr
135

Iau

val

Ser

40

Fro

Thr

Ser

L¢u

120

Leu

Phe

Gln

25

Cys

Arg

Asp

Met

Leu

val

Leu
10

Ser

Lys

Asn

Thr

9.0

Arg

Tyr

Thr

10

val

Gly

Ala

Ala

Gly

Thr

Ser

Gly n

Val S

Ala

Ser

Pro
60

Glu

Glu

Gly
45

Thr

Pro

Val

7
i

Phe

/ Gln

Thr

Ser

Thr
110

Tyr

Thr
15

Iyr

Ala

Ala

Gly

Ile

val

80

Ser

Val

Val
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<210> 202

<L11>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-19, Ab-20 and Ab-23 LCDR2

<400> 202

Ser Thr Ser Arg Leu Asn Ser
1 5

<210> 203

<211>8

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-19, Ab-20 and Ab-23 LCDR3

<400> 203
Gln Gln Asp Ile Lys His Prc¢ Thr
1 5

<210> 204

<211>5

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-19, Ab-20 and Ab-23 HCDR1

<400> 204
Asp Tyvr Ile Met His
1 5

<210> 205
<211>17

<212>PRT
<213> Artificial Sequence

<220>
<223> Ab-19, Ab-20 and Ab-23 HCDR2

<400> 205

Tyr Ile Asn Pro Tyr Asn Asp Asp Thr Glu Tyr Asn Glu Lys Phe Lys
1 5 10 15

Gly

<210> 206



DK/EP 2569010 T3

<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> Ab-19, Ab-20 and Ab-23 HCDRS3

<400> 206

Ser Ile TIyr Tvz Tyr Asp Ala Pro Phe Ala Tyr
1 5 10
<210> 207

<211> 107

<212> PRT

<213> Mus musculus

<400> 207
Asp ILle Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15

Asp Arg Val Asn Tle Ser Cys Arg Ala Ser Gln Asp Ile Ser Ser Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lvs Pro Asp Gly Thr Val Lys Leu Legu Ile

40 45

w
W

Tyr Ser Thr S$Ser Arg Léu Asn Ser Gly Vdl Pro Ser Arg Phe Ser Gly
55 50

Ser Gly Ser Gly Thr Asp Tyr Ser Lel Thr Ile Ser Asn Leu Ala Gln
65 7 75 80

Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Asp Ile Lys His Pro Thr
85 90 95

Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys Arg
100 105

ket
(6]

<210> 208
<211>120
<212>PRT
<213> Mus musculus

<400> 208
Glu val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Phe Thr Phe Thr Asp Tyr
20 25 30



Ile Met His Trp Val Lys Gln Lys
35 40

Gly Tyr Ile Asn Pro Tyr Asn Asp

50 55

Lys Gly Lys Ala Thr Leu Thr Ser

65 70

Met Asp Leu Ser Ser Leu Thr Ser

85
Ala Arg Ser Ile Tyr Tyr Tyr Asp
100

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 209

<211> 381

<212> DNA

<213> Mus musculus

<400> 209

atgatgtect ctgcétgagtt cettggtete

gatatccaga tgacacagac tacatcctee

atcagctgca gggcaagtca ggacattage

gatggaactg ttaaactcct gatctactce

aggttcagtyg gcagbgggte tgggacagat

gaagatattg ccacttactt ttgccaacag

accaagttgg agctgaaacg t

<210> 210

<211>127

<212>PRT

<213> Mus musculus

<400> 210

Met Met Ser fer Ala Gln Phe Leu

I 5

Gly Thr Arg Cys Asp Ile Gln NMet

20

Ala Ser Leu Gly Asp Arg Val Asn
35 40

Ile Ser Ser Tyr Leu Asn Trp Iyr

Pro v Gln

Asp Thr

Lys $

Glu
90

Pro Phe

ctgttgetet
ctgtctgect
agttatttaa
acatcaagat
tattctctca

gatattaagc

Leu Leu

10

Gly

Thr Gln Thr

Ile Ser Cys

Gln Gln Lys

Leu Glu
45

Gly

Tyr Asn Glu

€0

Thr

Val Tyr

Tyr Trp

110

gttttcaagy

ctetgggaga

actggtatca

taaactcagy

ctattagcaa

atccgacgtt

Leu Leu

Thr Ser

30

Ala
45

Arg

Pro Asp

Cys

Ser

Ser

Gly Thr

Trp Il

Lys Phe

Ala Tyr

80

Tyr Cys

95

Gly Gla

taccagatgt
cagagtcaac
gcagaaacca
agtecccaica
cctyggecacaa

cggtggagge

Phe
15

Gln

Leu

Gln

Asp

val
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Leu Leu

Phe

Ser

Ala

Leu

Pro
115

Hig

<210> 211
<211> 417
<212> DNA

Ils Iyr

Ser
85

Gly

Gln
100

Thr Phe

<213> Mus musculus

<400> 211
atggaatgga

gtecagetge
tgcaaggett
gggcagggec
gagaagttca
gatctcagca

tactacgatyg

<210> 212
<211> 139
<212> PRT

tctggatatt

agcagtctgg

ctgggttcac

ttgagtggat

aaggeaaggc

gtectgacctc

ccecegtttge

<213> Mus musculus

<400> 212
Met Glu Tzp
1

Val His

Ala
35

Pro

Thr Asp

50

Iyr

Glu
65

Tre Ile

Il

2
53

Trp

Glu
20

Val

Val

Ser

Ils Met

b

Gly Tyr

Gly

Ile

Gln

Lys

His

o1
6]

Thr Ser

Sar CGly

Ile Ala

Gly CGly
120

tectettecte
acctgagctyg
attcactgac
tggatatatt
cacactgact
tgagggctet

ttactgggce

Phe

Cln

Mst

val

Trp

Asn Fro

Leu Asn
75

Arg

Asp Tyr
90

Iyr Phe

Lys Leu

ctygtcaggaa
gtaaagcctg
tacattatgc
aatccttaca
tcagacaaat
gegotetatt

caagggactc

Phe Leu Leu

10

Gln
25

Gly

Cys Lys Ala

Lys Gln Lys

Asn ASp

60

Ser Gly Val

Ser Leu Thr

Gln Gln

110

Glu Leu

125

ctgecaggtgt
gggctteagt
actgggtgaa
atgatgatac
acteccageac
actgtgecaag

tggTcacagt

Gly Thr

Glu Leu

30

Pro

Gly Phe
45

Pro
60

Gly Gln

Asp Thr Glu

Pro

Ile
95

Asp Ile

Arg

ccactctgag
gaagatgtcc
gcagaagcct
tgaatacaat
agcctacatg
atcgatttat

ctcgage

Ala
15

Gly

val

Lys

Thr

Phe

Gly

Asn
80

Tyr
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Glu Lys

Thr Ala

Tyr Tyr

Trp Gly
130

<210> 213
<211> 381

<212> DNA

Phe

Tyr

Cys

115

Gln

Lys Gly

85

Met
100

Asp

Ala A

Gly Thr

Leu

Ser

Leu

Ala Thr
Sar

Ile Ty
1

Val
135

Thr

<213> Artificial Sequence

<220>

Thr
90

Leu Jer

Leu Thr Ser

105

1
]

Iyr Asp

8

Val Ser Ser

<223> Humanized antibody sequence

<400> 213
atgatgtcct

gatatccaga
atcacttgce
gggaaagccee
cgettcagtg
gaagattttyg

accaaggtgyg

<210> 214
<211>127
<212> PRT

ctgeteadtt

tgaccragte

gcgoaagtca

ctaagcetect

gcagtggete

caacttacta

agatcaaacg

ccttggtete

tccatcectcee

ggatattage

gatctattet

tgggacagat

ctgtcaacag

t

<213> Artificial Sequence

<220>

ctgttgetcet

ctgtctgeat

agctatttaa

acttccegtt

ttcactctca

gatattaaac

<223> Humanized antibody sequence

<400> 214

Mat Met Ser Ser

I

Gly Thr Arg Cys

5

20

Ala Gln Phe Leu Gly Leu Leu

10

Asp Ile Gln Met Thr Gln Ser

25

Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys

35

40

Asp Lys Ser

Glu Gly

Ser

Ser ser
95

Ala Vval

110

Ala Pro
125

gttttcaagg

ctgtaggtga

attggtatca

tgaatagtyg

ccatcagcag

accctacgtt

Lieu Leu

Pro Ser

Arg Ala

Phe

Cys

Ser

Ala Tyr

taccagacgt
cegtgteace
gcagaaacca
ggtcccatca
tctgeaacct

cggtcaaggc

Phe Gln
15

© Leu Ser

Gln Asp

DK/EP 2569010 T3



Ile Ser Ser Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
50 55 60

Lys Leu Leu Il= Tyr Ser Thr Ser Arg Leu Asn Ser Gly Val Pro Ser
65 7 75 0
Arg Phe Ser Gly Ser Gly Ser Cly Thr Asp Phe Thr Leu Thr Ile Ser

85 90 95
Ser Leu Gln Pro Glu Asp Phe Ala Thr TIyr Tyr Cys Gln Gln Asp Ile

100 105 110
Lys His Pro Thr Phe Gly Gln Gly Thr Lys Vel Glu Ile Lys Arg
115 120 125
<210> 215
<211> 417
<212> DNA
<213> Mus musculus
<400> 215
atggaatgga tcetggatatt tetettcecte ctgtcaggaa ctgecaggtgt ccactcetgag
gtgecagetgyg tgcagtctgg ggctgaggtyg aagaagectyg ggtceccteggt gaaggtetec
tgcaaggett ctggttttae cttcaccgac tatattatge actgggtgcg tcaggecccct
ggtcaaggge ttgagtggat gggctatatc aacccttata atgatgacac cgaatacaac
gagaagttca agggccgtgt cacgattacc gcggacaaat ccacgagcac agcecctacatg
gagtctgagda gectgegebe tgaggacacyg geegbtgtatt actgtgecgocg tteogatttat
tactacgatyg cccegtttge ttactgggee caagggactce tggzeacagt ctegage
<210> 216
<211>139
<212> PRT
<213> Artificial Sequence
<220>
<223> Humanized antibody sequence
<400> 216
Met Glu Trp Ils Trp Ile Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly
I 5 10 15
Val His Ser Glu Val Gln Lau Val Gln Ser Gly Ala Glu Val _ys Lys
20 25 30
Pro Gly Ser Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Thr Phe
35 40 45

DK/EP 2569010 T3
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Thr Asp Tyr Il= Met His Trp Val
50 55

Glu Trp Met Gly TIyr Ile Asn Fro T

65 7

Glu Lys Phe Lys Gly Arg Val Thr

85
Thr Ala Tyr Met Glu Leu Ser Ser
100
Tyr Tyr Cys Ala Arg Ser Ile Tyr
118 120

Trp Gly Gln Gly Thr Leu Val Thr
130 135

<210> 217

<211> 318

<212> DNA

<213> Mus musculus

<400> 217

gacatccaga tgacctagtc tocatcctec

atcacttgcee gogeaagtca ggatattage

gggaaagcce ctaagectect gatctattcet

cgettecagty gragtggete tgggacagat

gaagattttg caacttacta ctgtcaacag

accaaggtgg agatcaaa

<210> 218

<211> 106

<212> PRT

<213> Mus musculus

<400> 218

Asp Ile Gln Met Thr Gln Sar Fro

I 5

Agp Arg Val Thr TIle Thr Cys Arg

20
Leu Asn Trp Tyr Gln Gln Lys Fro
35 40

Tyr Ser Thr Ser Arg Leu Asn Ser

50 55

- Leu 2

Arg Glmn Ala

Asn Asp

Ile Ala

105

Tyr Tyr 2

Val

ctgtetgeat

agctatttaa

acttecegtt

ttcactetea

gatattaaac

Ser Leu

1.0

Ser

Ala
25

Ser Gln

Gly Lys Ala

Gly Pro

- Glu

Pro Gly Gln Gly Leu

60

Asp Thr Glu Tyr

Asp Lyg Ser Thr

Ala
125

ctgtaggtga

attggtatca

tgaatagtgg

ccatecagcag

accctacgtt

Ser Ala

Agp Ile

Pro Lys
45

Ser
60

Arg

Leu

Phe S

95

Asp Thr Ala Val
110

Pro Phe Ala Tyr

ccgtgtcace

gcagaaacea

ggtcccatca

tctgecaacet

cggtcaagge

Val
15

Gly

Leu Ile

Gly

DK/EP 2569010 T3
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Ser Gly Ser
65

Glu Asp Phe

Phc Gly Gln

<210> 219
<211> 360
<212>DNA

Gly Thr

Ala Thr

85

Gly Thr
109

<213> Mus musculus

<400> 219
gaggtygcage

tectgcaagg
cotggtcaag
aacgagaagt
atggagctga

tattactacyg

<210> 220
<211>120
<212> PRT

tggtgragte

cttotggttt

ggctrgagry

tcaagggecyg

geageitgeyg

atgcccegtt

<213> Mus musculus

<400> 220
Glu val Gln
1

val

195}
10]
o]

Lys

Ile Met His

35

Gly Tyr Ile

50

5 Gly

Glu

Leu

Ala Ara

Val
20

Trp Val

Pro

Val Thr

5

Ser
85

Ser

Ile Tvr

Gln

Tvr

Ile

Lei

Tvr

Tyr Tyr Cys Gln

Lys Val Glu Ilc

tggggctgag
taccttcace
gatgggcotat
tgtcacgatt
ctectgaggad

tgettactygyg

Gly

Ala

Gln Ala

40

Thr Ala

Ser

Arg

Tvr Agp

Asp A

75

90

105

Jtgaagaage

gactatatta

atcaaccett

accgcggaca

acggeegbgt

ggccaaggga

Ala Glu

10

val

Ser Gly Phe

Pro Gly Gln

Thr

Glu

Lys

Glu A

Thr

Pro Phe

~ Thr

Ctgggtccte

tgcactgggt

ataatgatga

aateccacgag

attactgtygc

ctetggteac

Lys Lys

Thr Thr

30

Phe

Gly Leu Glu

Tyr Asn Glu

60

Ser Thr

Ala Val Tyr

Ala Tvr Tro

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
70

80

Gln Asp Ile Lys His Pro Thr

95

ggtgaaggtc
gcgtcaggee
caccgaatac
cacageeTac
gcgttcgatt

cgtctetagt

Gly
15

Asp Tyr

Trp Met

Lys Phe

Ala Tyr

80

Tyr
95

Cys

Glv Gla

DK/EP 2569010 T3



100
Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 221
<211> 639
<212> DNA
<213> Mus musculus
<400> 221
gacatccaga tgaccesagte tccdtectec
atcacttgce gecgeaagtca ggatattage
gggaaagecce ctaagcteect gatctattet
cgettecagty gcagtggetce tgggacagat
gaagattttg caacttacta ctgtcaacag
accaaggtgg agatcaaacg tacggtggct
gatgagcagt tgaaatctgg aactgectcet
agagaggeca aagtacagtyg gaaggtggat
agtgtcacag agcaggacag caaggacage
agcaaagcag actacgagaa acacaaagtc
agctcgeccy teacazagag cttcaacagyg
<210> 222
<211> 213
<212>PRT
<213> Mus musculus
<400> 222
Asp Ile Gln Met Thr Gln S2r Pro
1 5
Asp Arg Val Thr Tle Thr Cys Arg
20
Leu Asn Trp Tyr Gln Gln Lys Ero
35 40
Tyr Ser Thr Ser Arg Leu Azsn Ser
50 55
Ser Gly Ser Gly Thr Asp Phe Thr
65 70

D

Tha

Trrm Cxre

dtgtetgeat
agctatttaa
actteeegtt
ttcactctca
gatattaaac
gcaccatcty
gttgtgtgce
aacgecetec
acetacagee
tacgcetgeg

ggagagtgt

Ser Leu

10

Ser

Ala
25

Gln

Gly Lys Ala

Gly Val

Leu Thr

75

21

Pro $

Ile §

110

ctgtaggtga
attggtatca
tgaatagtygg
ccatcagcag
accctacgtt
tcttecatett
tgctgaataa
aatcgggtaa
tcagcagecac

aagtcaccca

Ser
Asp Ile
Pro

Arg

- Ser

Tl Toare

Ser

Leu

Phe Ser

cegtgtcace
gcagaaacea
ggtcccatea
tctgcaacct
cggtcaagge
ccecgecatat
cttctatcee
ctcecaggay
cctgacgcty

tcagggectyg

Val
15

Gly

Leu Ile

Gly

Gln Pro

80

T

DK/EP 2569010 T3



LU o Flle

Phe Gly Gln

Phe
115

val

val

Ala 8

val
145

Gln Trp

1951

Val Thr

Thr Legu Thr

Val
195

3 Glu

Agn. Arg

210

Gly

<210> 223
<211> 1338
<212> DNA

o L 1

85

Gly Thr

100

Ile Phe

val

val

Glu Gln

165

Leu
180

Thr

Glu

<213> Mus musculus

<400> 223
gaggtgcage

tcctgcaagg
cectggtcaag
aacgagaagt
atggagctga
tattactacg
gcctecacca
agcacagcgg
tggaactcag

ggactctact

tacacctgca

23 at okt erbey

tggtgcagte

cttotggttt

ggettgagty

tcaagggccy

geagocetgoeyg

atgecceocegtt

agggeocatce

coctgggetyg

gecgetcetgac

cecteageay

acgtagatca

S ala - Tal ke taratat

Lys

Pro

Leu

vs Ala

s Gln

wy o

Val Glu

Pro
120

Leu
135

Ala

Gly Leu

200

tggggctgag
tacecttcaca
gatgggctat
tgtcacgatt
ctetgaggac
tgecttactog
ggtettecee
cctggtecaag
cagceggcgtyg
cagtggtgacce

cadgcecage

BNl ata ke Tatata Y

Ser A

(R R

90

Ils
105

Lys Arg

Glu Gln

Phe Tyr

Gln Ser

155

Leu

Thr

Tyr Glu

185

Lys

Ser 8§ Pro

gtgaagaagce

gactatatta

atcaacectt

accgcggaca

acggeogbgt

ggccaaggga

ctggegeset

gactacttcc

cacaccttce

gtgcecteca

aacaccaagyg

e Ra at-Tatak el

Ly

Thr Val Ala

110

Leu Lys 8

125

Pro Glu

140

Arg

Gly

Ser

Leu

Tyr

Val
190

s Lys

Val Thr

205

Lys

ctgggtccte
tgecactgggt
ataatgatga
aatccacgag
attactgtgc
ctctggtcac
gctcecaggag
ccgaaccggt
cagctgtect

gcaacttegy

tggacaagac

oAt oo

Ml Ceu

1L

95

Ala Pro

Gly Thr

Ala Lys

GLn Glu

163

Tyr Ala

Ser Phe

ggtgaaggte

gegtecaggec

caccgaatac

cacagecetac

gegttcgatt

cgtctctagt

caccteegag

gacggtgzcg

acagtcctca

cacccagace

agttgagcge

~t et e e

DK/EP 2569010 T3
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Sk L e L by
ctettececec
gtggtggtgg
gtggaggtge
gtggtcageg
aaggtcteca
cageceegag
caggtcagec
gagagcaatg
ggctecttet
gtecttcteat

tceeetgtete

<210> 224
<211> 446
<212> PRT

b 5 bt
caaaatccaa
acgtgageca
ataatgccaa
tectcaeccgt
acaaaggect
aaceacaggt
tgacctgect
ggcagcegga
tectctacag
getecgtgat

cgggtaaa

<213> Mus musculus

<400> 224
Glu val Gln
1

val

[¢2]
[¢]
e

Ile His

35

Met

Gly Tyr Ile

50

Gly Arg

Glu Lieu

Ala Arg

Gly
115

Phe
130

val

(&3]

val
20

Trp Val

Pro

Asn

Val Thr

Th¥r Leu Val Thr Vil

Pro Leu Ala Pro Cys

Gln

Leu

TSV GVIRVIGRr
ggacaccote
cgaagacced
gacaaagcca
tgtgecaccag
cccagecece
gtacaccctg
ggtecaaagge
gaacaactac
cdagetcace

geatgagget

Gly

Ala

Gln Ala

40

Asn
55

Asp
Thr

Ala

Arqg

Ser Ser Ala

120

Ser Arg Ser Thr Ser

135

M A U Ly

atgatctece

gaggtceagt

¢gggaggage

gactggctga

atcgagaaaa

ceccecateec

ttctacceca

aagaccacag

gtggacaaga

ctgcacaacc

Ala Glu

10

Val

Phe

[N
o1 D
t

Pro

Thr Glu

Lys

Glu Asp Thr

90

Prgo Phe

Ser Thkr

Glu
140

R e A
ggaceectga
tcaactggta
agttcaacag
acggcaagga
ccatctecaa
gggaggagat
gegacatege
ctececatget
gcaggtggea

actacacgcea

Lys Lys Pro

Thr Thr

30

Phe

Gly Leu Glu

Tyr Asn Glu

60

Thr Ser Thr

Alad Val Tyr

Ala

Gly Pro Se&r
125

Sér Thr Ala

B
ggtcacgzgce
cgtggacggce
cacgtteegt
gtacaagtge
aaccaaaggyg
gaccaagaac
cgtggagogyg
ggactcegac
gcaggggaac

gaagagccte

Gly
15

Asp Tyr

Trp Met

Lys Phe

Ala Tyr

80

Iyr
95

Cys

Gly Gla

Val

Ala

DK/EP 2569010 T3
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1453

Trp

Ser

Pro

N Q
K3
(ST

Leu

Glu

Gln

Lys

Lys

Lys

Gln
385

Gly

Gln S

Ser

210

Cys

Phe

val

Phe

Pro

290

Thr

Val

Thr

Arg

Gly

Pro

Ser

Gln

ASsn

195

Pro

Pro

Thr

Asn

275

ATy

Val

Lys

Glu

Leu

Gly

Ser

180

Phe

Pro

Pro

Cys

260

Glu

Val

Asn

Gly

val

Ala

165

Gly

Gly

Cys

Lys

245

val

Iyr

Glu G

His G

Lys

325

340

355

Phe

Glu

Phe

Glv

Glu

Tyr

Asn

Asn

Met

Pro

AsSh

Leu

T
O ke
g

Leu

Leu

Thr

Pro
230

Pro

Pro

405

Val

Thr

Phe

Thr

Tyr

Gln

Ala

Val

Asp

Fhe

295

Leu

Arg

Tyy

Pro

Asp

Gly

280

Asn

Trp

Fro

Glu

Phe

Gly

Leu S

Thr

Pro

T“hr

Ala

Pro

Asn

360

Ile

Thr

Cvs

Pro

Val
170

Thr

Vval

Val

Leu
250

Glu

Thr

Pro
330

Gln

Gln

Ala

Thr

Leu

Ser

Glu
155

Glu

His

Vel

Pke

Ile

val

Val

Pro

Thr

410

Val

Thr

Val

Arqg
220

Gly

Ile

dig

Arg
300

Glu

Ser

Glu

Pro

395

val

Met

Val

Pke

val

Pro

Ser

Agn
285

Val

5 Glu

Lys

Tkr

Lieu

Trp

380

Met

Asp

Hig

Thr

Pro

Thr

150

Asp

Arg

v iiv)
~3 b
<0

Ala

val

Tyr

Thr

Leu

Thr

365

Glu

Leu

Lys

Glu

Val

Ala
195

Val

His |

(9]
s
%}

- Val

Thr
255

Glu

Ser

Ile
335

= oo
oy 1
™ B

Val

Val

Phe

24¢C

Pro

val

Thr

val

Pro

Ser Ash

Ser Arg

415

Ala _eu

val

Gly

Asp

400

Trp

His

DK/EP 2569010 T3



420 425

Asn His Tyr Thr Gln Lys S=r Leu Ser Leu Ser Pro Gly Lys

435 440 4435

<210> 225

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-21 and Ab-22 LCDR1

<400> 225
Lys Ala Ser Gln Asp Val Phe Thr Zla Val Ala
1 5 10

<210> 226

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-21 and Ab-22 LCDR2

<400> 226

Trp Ala Ser Thr Arg His Thr
1 5

<210> 227

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-21 and Ab-22 LCDR3

<400> 227

Gln Gln Tyr Ser Ser Tyr Pro Leu Thr
1 5

<210> 228

<211>5

<212> PRT

<213> Artificial Sequence

<220>
<223> Ab-21 and Ab-22 HCDR1

<400> 228
Asp Tyr Tyr Met His
1 B

DK/EP 2569010 T3



<210> 229
<211>17
<212> PRT

<213> Artificial Sequence

<220>

<223> Ab-21 and Ab-22 HCDR2

<400> 229

Arg Ile Asp Pro Glu Asn Gly Asp Ile Ils Tyr Asp Pro Lys Phe Gln

1

Gly

<210> 230
<211>10
<212>PRT

5

<213> Artificial Sequence

<220>

<223> Ab-21 and Ab-22 HCDR3

<400> 230

10

Asp Ala Gly Asp Pro Ala Trp Phe Thr Tyr

1

<210> 231
<211> 381
<212> DNA

[

s)

<213> Mus musculus

<400> 231

atgaagtcac
gacattgtga
atcacctgca
ggacaatcte
cgettecacag
gaagacttgg

gggaccaagt

<210> 232
<211>128
<212> PRT

agacccaggt
tgacccagte
aggccagtca
ctagactact
gecagtggatc
cagattattt

tggagctgaa

<213> Mus musculus

<400> 232

ctttgtatac

tcacaaattc

ggatgtcttt

gatttactygg

tgggacagat

¢tgtecaacaa

a

10

atgttgetgt

atgtccacgt

actgctgtag

gcatcecacce

ttecactcteca

tatagcaget

ggttgtetgg

cagtaggaga

cctggtatceca

ggcacactygyg

ccattagcaa

atcctectcac

15

tgttgaagga

cagggtcace

acagaaacca

agteccctygat

tgtgcagzct

gtteggtgcet

Met Lys Ser Gln Thr Gln Val FPhe Val Tyr Met Leu Leu Trp Leu Sé&r

DK/EP 2569010 T3



Gly val Glu

Thr Val

35

val Phe Thr

50

Leu Leu

Phe Thr

Asn vVal Gln

Pro
115

55}
»
B

Tyr

<210> 233
<211> 411
<212> DNA

Gly Asp

Gly Asp

Ala val

= Tyr

7 Ser
85

Ser Glu

100

Leu Thr

<213> Mus musculus

<400> 233
atgggatgga

gttcagctyge
tgcaaagctt
gaacagggcc
ccgaagttece
cagctcageca

gacccecgeat

<210> 234
<211> 138
<212> PRT

actggatcat
agcagtetgg
ctggcttcaa
tggagtggat
agggcaaggce
gectgacgte

ggtttactta

<213> Mus musculus

<400> 234

Met Gly Trp Asn Trp Ile Ile Fhe Phe Leu Met Ala Val

i3

Val Asn Ser Glu Val Gln Lau Gln Gln Ser Gly Ala Glu

5

20

Ile

Arg

Ala

Trp

Gly

Asp

Phe

Val Met

val Thr

40

Trp

55

Ala

Cly

Ala

Ala
120

Gly

cttettectg
ggctgagcett
tattaaagac
tggaaggatt
cagtataaca
tgaggacact

ctggggccaa

10

Thr
25

3er

Ile Thr Cys

Gln Gln Lys

Arg .

Asp Phe

90

Asp Phe

105

Iyr

Gly Thr Lys

atggcagtgg
gtgaggaecag
tactatatge
gatcctgaga
acagacacat

gecgtetatt

gggactctgg

10

25

His Lys

Li Ala

45

<
W

Pro
a0

Gly

Thr

Thr

Leu

Cys Gln

Phe

30

Ser

Gln §

Gly val

Thr

Gln

15

Met

Gln

Asp

Pro

Pro

Ile
95

110

Glu
125

Leu

ttacaggggt

gggecettagt

actgggtgaa

atggtgatat

cctececaacac

actgtgctta

tcacecgtete

Leu

Lys Arg

caattcagag
caagttg-ee
gcagaggect
tatatatgace
agcctacctg
cgatgctggt

g

val Thr Gly

15

Leu Val Arg
30

DK/EP 2569010 T3



Gly Ala

35

Asp Tyr

Trp Ile

Lys Phe

Thr Ala Tyr

Tyr Cys

115

Gln
130

Gly Gly
<210> 235
<211> 324
<212> DNA

Leu Val

Tyr Met

Gly Arg

Gln G

Lew Gln

100

Ala Tyr

Thr

<213> Mus musculus

<400> 235

gatatccaga
attacctgeca
ggcaaagegc
cgetttageg
gadgatttty

ggcaccaaag

<210> 236
<211> 108
<212> PRT

tgacccagay

aagcgageca

cgaaactgct

geagegaesq

cgacctatta

tggaaattea

<213> Mus musculus

<400> 236
Asp Ile Gln
I

Asp Arg Val

Val aAla Trp
35

Met Thr
5

Thr Ile
20

Tyr Gln

Lys

Leu

Asp

Lew Val

Thr Cys

Gln Lys

Ser
40

val

Fro

Ala

Ala CGly

120

Thr
135

Val

cecgageacc

ggatgtgttt

gatttattcg

cggoacegat

ttgecageag

acgt

Ero

Ero
40

Cys Lys Ala

Lys Gln

Glu Asn

Ile Thr

90

Thr

Leu Thr Ser

105

Pro Ala

Ser Ser

ctgagcgega
accgegatay
gcgagcacee
tttacectga

tatagcaget

Ser Leu
10

Ser Gln

Lys Ala

Ser Gly Phe

45

Pro Glu Gln

60

Ile Tle

Asp Thr Ser

Glu Thr

110

Phe
125

Trp Thr

gegrgggcga
cgtggtatca
gccataccgg
ceaztagoag

atcegetgac

Ser Ala

Phe
30

Asp Val

Pro Lys Leu

45

Asn Ile

Gly

Ala Vval

Tyr Trp

tegecgtgace
gcagaaaccy
cgtgcagagt
cotgoagecy

ctttggcgge

Val Gly
15

Thr Ala

Leu Ile

DK/EP 2569010 T3

60
120
180
240

300



Tyr Trp Ala Ser Thr Arg His Thr Gly Val Pro
50 55
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Glu Agsp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr
85 S0
Thr Phe Gly Gly Cly Thr Lys Val €lu Ile Lys
100 105
<210> 237
<211> 357
<212> DNA
<213> Mus musculus
<400> 237
gaagtgcage tggtgcagag cggegcggaa gtgaaaadac
agctgcaaag cgageggett taacattaaa gattattata
cecgggecagy gectggaatyg gatcggeece attgatcegy
gatccgaaat ttcagggccg cgtgaccatg dccaccgata
atggaactge gecagcectgeg cagegatgat accgeggtgt
ggegatccgyg cgtggtttac ctattgggee cagggecacec
<210> 238
<211> 119
<212>PRT
<213> Mus musculus
<400> 238
Glu Val Gld Leu Val Gln Ssr CGly Ala Glu Vval
L 5 10
Ser Val Lys Val Ser Cys Lys Ala 3ér Gly Phe
20 25
Tyr Met His Trp Val Arg Gln Ala Pro Gly Glo
35 40
Gly Arg Ile Asp Pro Glu Asn Cly Asp Ile Ile
50 55
Gln Gly Arg Val Thr Met Thr Thr Asp Thr Ser
65 70 75

Ser
60

ser

Arg

cgggegcgag

tgcattgggt

Arg Phe S

ser

Ser

Leu

Tyr

aaaacgygcga

céagecaccay

attattgcgce

tggigacegt

Asn

Gly

Tyr

Thr

Lys

Ile

Leu

45

Asp

Ser

Pro

Glu

Pro

Thr

Gln

Pro
95

Gly

15

Asp

Trp

Ala

Gly

Pro
80

cgtgaaagtyg

gegeeaggey

tattatttat

caccgegtat

gtatgatgeg

ctegage

Ala

Ile

Phe
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MET Gl Leu Arg sSer Lelu Arg -2r ASPp ASP 1Ar Ald vVal 1yr Lyr CyS8

85 30

95

Ala Tyr Asp Ala Gly Agp Pro Ala Trp Phe Thr Tyr Trp Gly Gln Gly

100 105

Thr Leu Va_ Thr Val Ser S3sar
115

<210> 239

<211> 15

<212>PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 239

110

Lys Ala Ser Gln Ser Val Asp Tyr Asp Gly Thr Ser Tyr Met Asn

<210> 240

<211>7

<212> PRT

<213> Atrtificial Sequence

<220>
<223> Synthetic peptide

<400> 240

Ala Ala Ser Asn Leu Glu Ser
1 )

<210> 241

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 241
Gln Gln Ser Asa Glu Asp Pro Phe Thr
1 5

<210> 242
<211>5
<212>PRT

15
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<213> Artificial Sequence

<220>

<223> Synthetic peptide

<400> 242

Thr Tyr Trp Met Asn

1

<210> 243
<<211>17
<212>PRT

5

<213> Artificial Sequence

<220>

<223> Synthetic peptide

<400> 243

Met Ile His Pro Ser Ala Ser Glu Ile Arg Leu Asp Gln Lys Phe Lys

1

Asp

<210> 244
<211>9
<212> PRT

5

<213> Artificial Sequence

<220>

<223> Synthetic peptide

<400> 244

10

Ser Gly Glu Trp Gly Ser Met Asp “yr

1

<210> 245
<211> 657
<212> DNA

5

<213> Mus musculus

<400> 245
gacattgtgt

ategcctgea
caacagaadc
gagatcccag
cetgtggagyg
acgttcggag

atctteccac

tgacccagte

aggcecageca

caggacagcc

ccaggtttag

aggaggatat

gggggaccea

catccagtga

técagettet

aagtgttgat

acccaadctc

tggeactgeyg

cacaacectat

gttggaaata

gcagttaaca

ttggctgtat

tatgatggta

ctcatctatg

tectgggacag

tactgtcage

aaacgggety

tctggaggty

ctcragggca
ctagttatat
ctgcatccaa
actzecaccct
aaagtaatga
atgctgcace

ccteagtegt

15

gagggccacce

gaattggtac

tcectagaatet

caacatccat

ggatccgttc

aactgtatce

gtgcttettg
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aacaacttcet acgccaaaga catcaatgte

aatggegtea

agcaccctca cgttgaccea ggacgagtat

actcacaaga catcaactte acccattgte

<210> 246
<211> 218
<212>PRT
<213> Mus musculus

<400> 246

Asp

1

Gln

Gly

Glu

Ala

Leu

Asn

His

Ile

Arg

Thr

Leun

50

Phe

val

Asp

Asp

Thr

130

Lys

Gly

Asn

Va_ Leu Thr Gln S=r Fro

2la Thr Ile Ala Cys Lys

Ser Tyr Met Asn Trp Tyr

35 40

Leu Ils Tyr Ala Ala Ser
55

Ser Gly Thr Gly Ssr Gly

Glu Glu Glu Asp Ile Thr
85

Pro Phes Thr Phe Gly Gly
100

Ala Ala Pro Thr Val Ser
115 120

Ser Gly Gly Ala Ssr Val
135

Asp Ils Asn Val Lys Trp
150

Va_. Leu Asn Ser Trp Thr
165

Met Ser Ser Thr Lsu Thr
180

Ser Tyr Thr Cys Glu Ala

aagtggaaga

tgaacagtty gactgatcag gacagcecadag

gaacgacata

aagagcttea

Ala

Ala

25

Gln

AsSn

Thr

Thr

Gly

105

Ile

val

Lys

Asp G

Leu
185

Thr

Ser
10

Leu

Tyr

o0

Thr

Phe

Cys

Ile

Thr

His

Leu

Gln

Lys

Glu

Phe

Tyr

Lys

Pro

Phe

Asp

155

Lys

Lys

ttgatggcag tgaacgacaa
acagcaccta cagcatgage

acagctatac ctgtgaggcec

acaggaatga gtgttag

Ala Val Ser

Ser Val Asp

Pro Gly Gln

Ser Glu Ile

Thr Leu Asn

Cys Gln Gln

Leu Glu Ile
110

Pro Ser Ser
125

Leu Asn Asn
140

Gly Ser Glu

Asp Glu Tyr
190

Thr Ser Thr

Zeu

15

Pro

Pro

Ile

Ser

95

Glu

Phe

Arg

Glu

Gly

Pro

Ala

His

80

Arg

Gln

Gln

160

Thr

Arg

Pro

DK/EP 2569010 T3
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195

Ile Val Lys 3er Phe Asn Arg Asn Glu Cys
215

210

<210> 247
<211> 442
<212> PRT
<213> Mus musculus

<400> 247

Gln val Gln Lcu

1

Trp

Gly

65

Met

Ala

Trp

Thr

© Val

Met

Met

50

Asp

His

Val

Ala

130

Leu

Gly

Asp

Lys
210

Ile

Lys

Leu

Thr
115

Pro

Val

¥
n
R

Leu

Ser

n

val

His

Ala

Gly
100

Val

Gly

Leu

Tyxr

180

Glu

ASE

Glin Gln Pro Gly

5

Ser Cys Lys Ala

Val

Pro

Thr

Gly

85

Glu

Gly

Ser

165

Thr

Thr

Lys

Lye

Pro

- Ala

Iyr

150

Leu

Val

Lys

Gln

Thr

Thr

Gly

Phe

Gly

Thr

Ile
215

Arg
40

Ser

Leu

Lys
120

Gln

Pro

Val

Cys
200

val

a
3
P
Z

Pro
Glu
Asp
Val
Mez

105

Thr

Thr ?

Glu

His

Gly

Tle

Lys

Asp

g0

ASP

Thr

Pro

Thr
170

Ser Val

Pro

Val

Arg

Gln

Arg

Ser
75

Pro

val

155

Phe

Thr

Ala

ASpP

Gly

Leu

60

sSer

Ala

Trp

Pro

Met

140

Thr

Pro

Val

Hisg

205

val

Gly

[
[N
[S3)

Val

Val

Ala

Pro

Pro

205

Gly

Thr Glu Lecu Val Arg Pro Gly Thr
10

15

30

Glu

Gln

Thr

Tyr

Gln

110

Val

Thr

Thr

Val

Ser

190

Ala

Cys

Trp

Ala

Tyr

95

Gly

Trp

Leu
175

ser Gly TIyr Ile FPhe Thr Thr Iyr

Ile

Phe

Tyr

80

Cvs

Thr

Pro

Gly

Agn

160

Gln

Thr

Pro
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Val

Glu

His

305

Ala

Asn

385

Ile

Thr

Glu

Lle

val

val

Gln

290

Gln

Ala

Pre

Ala

Glu

370

Tyr

Tyr

Phe

Lys

Val

Asp

275

Phe

Asp

Phe

Lys

Lys

355

Asp

Lys

Ser

Thr

Ser
435

<210> 248
<211> 1329
<212> DNA
<213> Mus musculus

<400> 248

caggtccaac
tectgtaagy

cctggacaag

Thr val

Asp Val
245

Asp Ile

Asp Val

Asn Ser

Trp Leu

Pro Ala
325

Ala Pro
340

Asp Lys

Ile Thr

Asn Thr

Lvs Leu
405

Cys Ser
420

Leu Ser

Pro Glu

230

Leu Thr

Ser Lys

Glu

Thr

Asn

320

Pro

Gln

Val

Val

Gln
390

Val !

His

Val

Phe

295

Gly

Tle

Val

(6}
1]
[

Glu
375

Pro

Val

val

Zle

Asp

Ser 8

Thr

AsSp

Leu

250

263

Hisg

280

Arg

Iys

Glu

Tyr

Leu

360

Irp

Ile

Gln

His

Ero
440

Thr

Ser

Glu

Thr

345

Thr

Gln

Met

Lys

Glu

425

Gly

Pro

Ala

val

Phe

Thr T

330

Ile

Trp

Asp

Gly

Lvs

5

Gln

Ser

Lys

315

Pro

Met

Asn

Thr

395

Asn

Leu

Thr

Glu

300

sSer

Pro

Ile

Gly

380

Trp

His

270

Gln

285

Arg

Lys

Pro

Thr

365

Gln

Gly

Glu A

val Pha 1Lle& Phe Pro
23

Thr Pro Lyg Val Thr

255

Glu Val Gln Phe Ser

Pro

Pro

Val

Thr

Pro

Ser

<

[

=
W

Pro
240

Cysg

Ile

Asn

Glu

Phe

Ala

Gly
415

His

Ser
320

s Gly

Gln

Phe

Glu

Phe

400

Thr

tacagcagee tgggactgag ctggtgagge ctggaacttce agtgaagttg
cttetggeta catcecttecadcee acctactgga tgaactgggt gaaacagagy

gcettgagtg gattggecatg attcatecctt ccgecaagtga aattaggttg
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gatcagaaat

atgcacctca

gaatggggagt
acgacacccc
gtgaccctgg
tctggatcee
actectgagea
aacgttgeec
ggttgtaagce
aagcccaagg
atcagcaagg
acagctcaga
cttececcatca
gecagctttec
ccacaggtgt
acctgcatga
cagccagegy
atctacagca
tectgtgttac

ggtaaatga

tcaaggacaa

gcggeccgac

ctatggacta

catctgteta

gatgectggt

tgteccagegyg

gcetecagtgac

acccoggecag

cttgcataty

atgtgcteac

atgatcecga

cgcaacceeyg

tgcaccagga

ctgcccceat

acaccattcce

taacagactt

agaactacaa

agctcaatgt

atgagggcecet

ggccacattg

atctgtggat

ctggggtecda

tccactggeco

caagggectat

tgtgcacacc

tgtcecectec

cagcaccaag

tacagtceca

cattactctg

ggtccagtte

ggaggagcayg

ctggctcaat

cgagaasace

acctcccaag

cttecctgaa

gaacactcag

gcagaagagc

gcacaaccac

actcttgaca

tctgeggtet

ggaaccteag

cctggatety

ttcecctgage

tteccagety
agcacctygge
gtggacaaga
gaagtatcat
actcctaagg
agctggtttyg
ttcaacagca
ggcaaggagt
atctccaaaa
gagcagatgg
gacattactg
cacatcatgg

adctgggagy

catactgaga

astcctécag

attactgtge

tcacecgtcte
ctgcccaaac
cagtgacagt
tectgeagte
ccagecgagac
aaattgtgce
ctgtettcat
tcacgtgtgt
tagatgatgt
cttteecgete
tcaaatgcag
ccaaaggcag
ccaaggataa
tggagtgdgca
acacagatgg
caggaaatac

agagectete

cacagecezat

aagatcaggg

ctcagecgaaa
taactccaty
gacctggaac
tgacctcectac
cgtcacctge
cagggat=gt
cttceeccea
tgtggtagac
ggaggtgcac
agtcagtgaa
ggtcaacagt
accgaaggcet
agtcagtctyg
gtggaatggg
ctcttactte
tttcacezge

ccactctecct
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PATENTKRAV

1.

10.

11.

Steril flydende formulering, der har en absolut viskositet pa 10 cP eller mindre, hvilken
formulering omfatter:

(a) et anti-sclerostin-immunoglobulin ved en koncentration pd mindst 70 mg/ml. og

(b) calciumacetat ved en koncentration i intervallet fra 1 mM til 20 mM, hvor anti-
sclerostin-immunoglobulinet omfatter aminosyresekvenser ifglge SEQ ID NO: 86 og SEQ
ID NO: 84.

Formulering ifglge krav 1, hvor formuleringen omfatter en total koncentration af acetat pa

mellem 10 mM og 90 mM.

Formulering ifglge krav 1 eller krav 2, hvor formuleringen omfatter en total koncentration

af acetat pd mellem 30 mM og 90 mM eller mellem 30 mM og 75 mM.

Formulering ifglge krav 2 eller krav 3, hvor koncentrationen af calciumsalt er mindst 5 mM

og ikke stgrre end 15 mM, og koncentrationen af acetat er mindst S0 mM.

Formulering ifglge et hvilket som helst af kravene 1-4, hvor immunoglobulinet er ved en

koncentration pa fra 70 mg/mlL. til 200 mg/ml..

Formulering ifglge et hvilket som helst af kravene 1-5, der har en total osmolalitet pa

mindre end 350 mOsm/L.

Formulering ifglge et hvilket som helst af kravene 1-5, hvor immunoglobulinet er til stede

ved en koncentration pd mindst 120 mg/mL..

Formuleringen of claim 7, hvor immunoglobulinet er til stede ved en koncentration pa 140

mg/ml.

Formulering ifglge et hvilket som helst af kravene 1-5, hvor immunoglobulinet er til stede

ved en koncentration pa 90 mg/ml.

Formulering ifplge et hvilket som helst af kravene 1-5, hvor formuleringens absolutte

viskositet er 8 cP eller mindre.

Formulering ifglge krav 10, hvor formuleringens absolutte viskositet er 6 cP eller mindre.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
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Formulering ifglge et hvilket som helst af kravene 1-11, hvor formuleringen endvidere

omfatter en polyol i en mengde i intervallet fra 4 % vagt/volumen til 6 % vagt/volumen.

IFormulering ifglge krav 12, hvor polyolen er saccharose.

Formulering ifglge et hvilket som helst af kravene 1-13, hvor formuleringen har et pH i

intervallet fra 4,5 til 6.

I'ormulering ifglge krav 14, hvor formuleringen har et pH i intervallet fra 5 til 5,5.

Fremgangsméde til reduktion af en proteinformulerings viskositet, hvilken fremgangsmade
omfatter tilsetning af calciumacetat ved en koncentration pd mellem 1 mM og 20 mM til
en anti-sclerostin-immunoglobulinformulering,

hvor formuleringen omfatter et immunoglobulin ved en koncentration pa fra 70 mg/mL til
200 mg/mL, hvor anti-sclerostin-immunoglobulinet omfatter aminosyresekvenser ifglge
SEQ ID NO: 86 og SEQ ID NO: 84, og hvor formuleringens viskositet med
calciumacetatet er reduceret sammenlignet med antistofformuleringens viskositet uden

calciumacetatet.

Formulering ifglge et hvilket som helst af kravene 1-15, hvor immunoglobulinet har

tungkader fra SEQ ID NO: 90 og letkaeder fra SEQ ID NO: §8.

Formulering ifglge krav 17, der endvidere omfatter et overfladeaktivt middel.

Formulering ifglge krav 18, hvor koncentrationen af det overfladeaktive middel er fra

0,004 % vagt/volumen til 0,2 % vagt/volumen.

Formulering ifglge et hvilket som helst af kravene 1-15 og 17, hvor calciumacetatet
reducerer formuleringens absolutte viskositet med mindst 10 % sammenlignet med
antistofformuleringens viskositet uden calciumacetatet.

Formulering ifglge krav 19, hvor det overfladeaktive middel er polysorbat 20.

Formulering ifplge et hvilket som helst af kravene 1-15 og 17-21 til anvendelse i en

fremgangsmade til forbedring af resultatet af en ortopadisk procedure, en dental procedure,
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implantationskirurgi, ledudskiftning, knogletransplantation, kosmetisk knoglekirurgi eller
knoglereparation, eller til anvendelse i en fremgangsméde til behandling af osteoporose

eller osteopeni.

Formulering til anvendelse i fremgangsmaden ifglge krav 22, hvor knoglereparationen er

frakturheling, nonunion-heling, forsinket union-heling eller ansigtsrekonstruktion.
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