
WO 2007/077028 PCT/EP2006/012632  Antibodies directed
to HER-3 and uses thereof DESCRIPTION  5 BACKGROUND OF
THE INVENTION  1. Field of the Invention The present
invention relates to binding proteins including
antibodies and  10 binding fragments thereof that bind
to HER-3 and polynucleotides encoding  the same.
Expression vectors and host cells comprising the same
for the  production of the binding protein of the
invention are also provided. In  addition, the
invention provides compositions and methods for
diagnosing  and treating diseases associated with
HER-3 mediated signal transduction  15 and/or its
ligand heregulin. 2. Background of the Technology The
human epidermal growth factor receptor 3 (HER-3, also
known as  20 ErbB3) is a receptor protein tyrosine
kinase and belongs to the epidermal  growth factor
receptor (EGFR) subfamily of receptor protein tyrosine
kinases, which also includes HER-1 (also known as
EGFR), HER-2, and  HER-4 (Plowman et aL, Proc. Natl.
Acad. Sci. U.S.A. 87 (1990), 4905-4909;  Kraus et al.,
Proc. Natl. Acad. Sci. U.S.A. 86 (1989), 9193-9197;
and Kraus et 25 al., Proc. Natl. Acad. Sci. U.S.A. 90
(1993), 2900-2904). Like the prototypical  epidermal
growth factor receptor, the transmembrane receptor
HER-3  consists of an extracellular ligand-binding
domain (ECD), a dimerization  domain within the ECD, a
transmembrane domain, an intracellular protein
tyrosine kinase domain (TKD) and a C-terminal
phosphorylation domain. 30 The ligand Heregulin (HRG)
binds to the extracellular domain of HER-3 and
activates the receptor-mediated signaling pathway by
promoting  dimerization with other human epidermal
growth factor receptor (HER) WO 2007/077028
PCT/EP2006/012632  -2 family members and
transphosphorylation of its intracellular domain.
Dimer  formation between HER family members expands
the signaling potential of  HER-3 and is a means not
only for signal diversification but also signal
amplification. For example the HER-2/HER-3 heterodimer
induces one of the  5 most important mitogenic signals
among HER family members. HER-3 has been found to be
overexpressed in several types of cancer such as
breast, gastrointestinal and pancreatic cancers.
Interestingly a correlation  



between the expression of HER-2/HER-3 and the
progression from a non 10 invasive to an invasive
stage has been shown (Alimandi et al., Oncogene
10,1813-1821; deFazio et al., Cancer 87, 487-498;
Naidu et aL, Br. J. Cancer  78, 1385-1390).
Accordingly, agents that interfere with HER-3 mediated
signaling are desirable. Murine or chimeric HER-3
antibodies have been  reported, such as in US596851 1,
US5480968 and W003013602. 15 A humanized monoclonal
antibody against HER-2, Herceptin(r), has recently
been shown to interfere with HER-2 mediated signaling
and is therapeutically  effective in humans (Fendly et
aL, Hybridoma 6, 359-370; Hudziak et al., Mol.  Cell.
Biol. 9, 1165-1172; Stebbing et al., Cancer Treat.
Rev. 26, 287-290). 20 Herceptin(r) has been shown to
act through two different mechanisms, i.e. the
engagement of the effector cells of the immune system
as well as a direct  cytotoxic, apoptosis inducing
effect. However, only patients with highly amplified
HER-2 respond significantly to  25 Herceptin(r)
therapy, thus limiting the number of patients suitable
for therapy. In  addition the development of
resistance to drugs or a change in the  expression or
epitope sequence of HER-2 on tumor cells may render
even  those approachable patients unreactive with the
antibody and therefore  abrogating its therapeutic
benefits. Therefore more drugs for target based 30
therapies approaching further members of the HER
family, such as HER-3,  are needed. WO 2007/077028
PCT/EP2006/012632  -3 BRIEF DESCRIPTION OF THE DRAWING
FIGURES Fig. 1 shows the extent of HER-3 expression in
a panel of human cancer  cell lines and demonstrates
that HER-3 is expressed in a variety of human  5
cancers. Fig. 2 shows the results of the FACS analysis
of HER-3 antibody binding to  either Ratl cells stably
expressing the different members of the HER family  or
only empty vector. 10 Fig. 3 shows antibody binding
competition bins mapped to HER3 domains.  Fig. 4. show
the results of the indirect FACS Scatchard antibody
affinity  analysis performed with anti-HER-3
antibodies of the invention. The analysis 15 indicates
that the anti-HER-3 antibodies of the invention
possess high  affinities and strong binding constants
for HER-3 expressed on the cell  



surface Fig. 5 shows the accelerated endocytosis of
HER-3 induced by anti-HER-3  20 antibodies of the
invention. Figs. 6 a-e show the results of a ligand
competition assay performed with  anti-HER-3
antibodies of the invention. The results demonstrate
that the  antibodies of the invention specifically
reduce binding of [1251]-a-HRG/[1251]-(3- 25 HRG to
cells expressing endogenous HER-3. Fig. 7a shows the
results of a HER-3 phosphotyrosine ELISA performed
with  anti-HER-3 antibodies of the invention.
Antibodies according to the present  invention were
able to inhibit 3-HRG-mediated HER-3 activation as
indicated 30 by increased receptor tyrosine
phosphorylation. Furthermore fig. 7b shows
representative results of this experiment with
titrated antibody. Fig. 8 shows the result of a
p42/p44 MAP-Kinase ELISA performed with WO 2007/077028
PCT/EP2006/012632  -4 anti-HER-3 antibodies of the
invention. Antibodies according to the present
invention were able to reduce 13-HRG-mediated p42/p44
MAP-Kinase  activation as indicated by increased
MAP-Kinase phosphorylation. 5 Fig. 9 shows the result
of a phospho-AKT ELISA performed with anti-HER-3
antibodies of the invention. Antibodies according to
the present invention  were able to reduce
(3-HRG-mediated AKT activation as indicated by AKT
phosphorylation. 10 Fig. 10 shows the inhibition of
MCF7 cell proliferation by human anti-HER-3
antibodies of the invention. Antibodies according to
the present invention  inhibit HRG-induced cell growth
in human cancer cells. Fig. 11 shows the
transmigration of MCF7 cells inhibited by human anti-
15 HER-3 antibodies of the invention. Figs. 12a-i
shows the inhibition of the anchorage independent cell
growth by  human HER-3 antibodies of the invention. 20
Fig. 13 shows the inhibition of xenograft growth of
T47D human breast  cancer cells by a human anti-HER-3
antibody of the invention. Fig. 14 shows the reduction
of BxPC3 human pancreas cancer cells in mice  after
administration of anti Her3 (U1-59 and U1-53) or anti
EGFR (Erbitux)  antibodies. 25 Fig. 15 shows the
reduction of xenograft growth of BxPC3 human pancreas
cancer cells by a human anti-HER-3 antibody of the
invention and in  



combination with anti EGFR (Erbitux) antibodies. 30
Fig. 16 demonstrates that antibodies of the invention
delay human  melanoma (HT144) cell growth in nu/nu
mice. WO 2007/077028 PCT/EP2006/012632  -5 Fig. 17
shows the reduction of xenograft growth of HT-29 human
colon  carcinoma cells by human HER-3 antibodies of
the invention (U1-53, U1-59  and U 1-7). 5 Fig. 18
shows the reduction of xenograft growth of Calu-3
human lung  cancer cells by human anti-HER-3
antibodies of the invention (U1-59, U1-53  and U1-7).
Fig. 19 shows the reduction of xenograft growth of
BxPC-3 human pancreas  10 cancer cells by human
anti-HER-3 antibodies of the invention (U1-7, U1-59
and U1-53). Fig. 20 demonstrates that an antibody of
the invention (U1-59) causes  suppression of HER-3 in
BxPC3 human pancreas cancer xenografts. 15 SUMMARY OF
THE INVENTION A first aspect of the present invention
relates to an isolated binding protein  that binds to
HER-3. 20 In one embodiment of the present invention,
an isolated binding protein of  the invention
comprises a heavy chain amino acid sequence comprising
at  least one of the CDR's selected from the group
consisting of: (a) CDRH1 's  as shown in SEQ ID NOs:
2, 6, 10, 14, 18, 22, 26, 30, 34, 36, 40, 42, 46, 50,
25 54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96,
100, 104, 108, 112, 116, 120,  122, 126, 130, 134,
138, 142, 146, 150, 154, 158, 162, 166, 170, 174, 178,
182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222,
226 and 230, (b)  CDRH2's as shown in SEQ ID NOs: 2,
6, 10, 14, 18, 22, 26, 30, 34, 36, 40,  42, 46, 50,
54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100,
104, 108, 112, 30 116, 120, 122, 126, 130, 134, 138,
142, 146, 150, 154, 158, 162, 166, 170,  174, 178,
182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222,
226 and  230, and (c) CDRH3's as shown in SEQ ID NOs:
2, 6, 10, 14, 18, 22, 26,  30, 34, 36, 40, 42, 46, 50,
54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100,
WO 2007/077028 PCT/EP2006/012632  -6 104, 108, 112,
116, 120, 122, 126, 130, 134, 138, 142, 146, 150, 154,
158,  



162, 166, 170, 174, 178, 182, 186, 190, 194, 198, 202,
206, 210, 214, 218,  222, 226 and 230, and/or a light
chain amino acid sequence comprising at  least one of
the CDR's selected from the group consisting of: (d)
CDRL1 's 5 as shown in SEQ ID NOs: 4, 8, 12, 16, 20,
24, 28, 32, 38, 44, 48, 52, 56, 58,  64, 68, 72, 76,
82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128,
132,  136, 140, 144, 148, 152, 156, 160, 164, 168,
172, 176, 180, 184, 188, 192,  196, 200, 204, 208,
212, 216, 220, 224, 228 and 232, (e) CDRL2's as shown
in SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44,
48, 52, 56, 58, 64, 68, 10 72, 76, 82, 86, 90, 94, 98,
102, 106, 110, 114, 118, 124, 128, 132,. 136, 140,
144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184,
188, 192, 196, 200,  204, 208, 212, 216, 220, 224, 228
and 232, and (f) CDRL3's as shown in  SEQ ID NOs: 4,
8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64,
68, 72,  76, 82, 86, 90, 94, 98, 102, 106, 110, 114,
118, 124, 128, 132, 136, 140, 15 144, 148, 152, 156,
160, 164, 168, 172, 176, 180, 184, 188, 192, 196, 200,
204, 208, 212, 216, 220, 224, 228 and 232. In another
embodiment of the present invention, an isolated
binding protein  of the invention comprises a heavy
chain amino acid sequence selected  20 from the group
consisting of SEQ ID Nos: 2, 6, 10, 14, 18, 22, 26,
30, 34, 36, 40, 42, 46, 50, 54, 60, 62, 66, 70, 74,
78, 80, 84, 88, 92, 96, 100, 104, 108,  112, 116, 120,
122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162,
166,  170, 174, 178, 182, 186, 190, 194, 198, 202,
206, 210, 214, 218, 222, 226  and 230, and/or a light
chain amino acid sequence selected from the group 25
consisting of SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28,
32, 38, 44, 48, 52, 56, 58,  64, 68, 72, 76, 82, 86,
90, 94, 98, 102, 106, 110, 114, 118, 124, 128, 132,
136, 140, 144, 148, 152, 156, 160, 164, 168, 172, 176,
180, 184, 188, 192,  196, 200, 204, 208, 212, 216,
220, 224, 228 and 232. 30 In yet another embodiment of
the present invention, an isolated binding  protein of
the invention comprises a heavy chain amino acid
sequence and a  light chain amino acid sequence as
shown in SEQ ID NOs: 2 and 4, 6 and 8,  10 and 12, 14
and 16, 18 and 20, 22 and 24, 26 and 28, 30 and 32, 36
and WO 2007/077028 PCT/EP2006/012632  -7 38, 42 and
44, 46 and 48, 50 and 52, 54 and 56, 60 and 58, 62 and
64, 66  and 68, 70 and 72, 74 and 76, 78 and 82, 80
and 82, 84 and 86, 88 and 90,  92 and 94, 96 and 98,
100 and 102, 104 and 106, 108 and 110, 112 and  114,
116 and 118, 122 and 124, 126 and 128, 130 and 132,
134 and 136, 5 138 and 140, 142 and 144, 146 and 148,
150 and 152, 154 and 156, 158  



and 160, 162 and 164, 166 and 168, 170 and 172, 174
and 176, 178 and  180, 182 and 184, 186 and 188, 190
and 192, 194 and 196, 198 and 200,  202 and 204, 206
and 208, 210 and 212, 214 and 216, 218 and 220, 222
and 224, 226 and 228, 230 and 232, or a heavy chain
amino acid sequence 10 as shown in SEQ ID NOs: 34, 40,
60, 62 or 120, or a light chain amino acid  sequence
as shown in SEQ ID NOs: 58 or 64. According to the
present invention, an isolated binding protein that is
capable  of binding to HER-3 interacts with at least
one epitope in the extracellular  15 part of HER-3.
The epitopes are preferably located in domain L1 (aa
19-184) which is the amino terminal domain, in domain
S1 (aa 185-327) and S2 (aa  500-632) which are the two
Cysteine-rich domains, or in domain L2 (328- 499)
which is flanked by the two Cysteine-rich domains. The
epitopes may  also be located in combinations of
domains such as but not limited to an 20 epitope
comprised by parts of L1 and S1. Further preferred is
an isolated  binding protein that binds to a
three-dimensional structure formed by amino  acid
residues 1-160, 161-358, 359-575, 1-358 and/or 359-604
of mature  HER-3, particularly of mature human HER-3.
25 Preferably, an isolated binding protein of the
invention is a scaffold protein  having an antibody
like binding activity or an antibody, e.g. an
anti-HER-3  antibody. In particular, the anti-HER-3
antibody is selected from the group  consisting of
U1-1 antibody, U1-2 antibody, U1-3 antibody, U1-4
antibody,  U11-5 antibody, U1-6 antibody, U1-7
antibody, U1-8 antibody, U1-9 antibody, 30 U1-10
antibody, U1-11 antibody, U1-12 antibody, U1-13
antibody, U1-14  antibody, U1-15 antibody, U1-16
antibody, U1-17 antibody, U1-18 antibody,  U1-19
antibody, U1-20 antibody, U1-21 antibody, U1-22
antibody, U1-23  antibody, U1-24 antibody, U1-25
antibody, U1-26 antibody, U1-27 antibody, WO
2007/077028 PCT/EP2006/012632  -8 U 1-28 antibody, U
l-29 antibody, U l-30 antibody, U l-31 antibody, U
l-32  antibody, U1-33 antibody, U1-34 antibody, U1-35
antibody, U1-36 antibody,  U l-37 antibody, U l-38
antibody, U l-39 antibody, U l-40 antibody, U l-41
antibody, U1-42 antibody, U1-43 antibody, U1-44
antibody, U1-45 antibody, 5 U1-46 antibody, U1-47
antibody, U1-48 antibody, U1-49 antibody, U1-50
antibody, U1-51 antibody, U1-52 antibody, U1-53
antibody, U1-55.1  antibody, U1-55 antibody, U1-57.1
antibody, U1-57 antibody, U1-58  antibody, U1-59
antibody, U1-61.1 antibody, U1-61 antibody, U1-62
antibody or an antibody having at least one heavy or
light chain of one of 



10 said antibodies. Especially preferred are the
antibodies U1-49 (SEQ ID NO:  42/44), U1-53 (SEQ ID
NO: 54/56) and U1-59 (SEQ ID NO: 70/72) or an
antibody having at least one heavy or light chain of
one of said antibodies. In addition, further
embodiments of the present invention provide an
isolated  15 binding protein coupled to a labelling
group or effector group. Preferably, such  an binding
protein is useful for the treatment of
hyperproliferative diseases,  particularly oncological
diseases such as breast cancer, gastrointestinal
cancer, pancreatic cancer, prostate cancer, ovarian
cancer, stomach cancer,  endometrial cancer, salivary
gland cancer, lung cancer, kidney cancer, colon 20
cancer, colorectal cancer, thyroid cancer, bladder
cancer, glioma, melanoma,  testis cancer, soft tissue
sarcoma, head and neck cancer, or other HER-3
expressing or overexpressing cancers, and the
formation of tumor metastases.  Other aspects of the
present invention relate to an isolated nucleic acid
25 molecule encoding a binding protein of the
invention, a vector having a  nucleic acid molecule
encoding the binding protein of the invention, and a
host cell, e.g. a CHO cell, an NS/0 myeloma cell,
transformed with such  nucleic acid molecule or
vector. 30 A further aspect of the present invention
relates to a method for producing a  binding protein
of the invention by preparing said binding protein
from a host  cell that secretes the binding protein.
Preferably, the binding protein of the  invention is
prepared from a hybridoma cell line that secretes a
binding WO 2007/077028 PCT/EP2006/012632  -9 protein
or a CHO or other cell type transformed with a nucleic
acid molecule  encoding a binding protein of the
invention. Another aspect of the present invention
relates to a method for producing a  5 binding protein
of the invention by preparing said binding protein
from a  tissue, product or secretion of an animal,
plant or fungus transgenic for a  nucleic acid
molecule or nucleic acid molecules encoding the
binding protein  of the invention. Preferably, a
binding protein of the invention is prepared  from the
tissue, product or secretion of a transgenic animal
such as cow, 10 sheep, rabbit, chicken or other
mammalian or avian species, a transgenic  plant such
as corn, tobacco or other plant, or a transgenic
fungus such as  Aspergillus, Pichia or other fungal
species. Another aspect of the present invention
pertains to a pharmaceutical  15 composition
comprising as an active agent at least one binding
protein of  the invention in admixture with
pharmaceutically acceptable carriers,  



diluents and/or adjuvants. In another preferred
embodiment of the present  invention, the
pharmaceutical composition of the invention
additionally  contains at least one other active
agent, e.g. at least one antineoplastic 20 agent. Yet
another aspect of the present invention pertains to
the use of at  least one binding protein of the
invention, and optionally at least one other  active
agent, e.g. at least one antineoplastic agent, in
admixture with  pharmaceutically acceptable carriers,
diluents and/or adjuvants for the  preparation of a
pharmaceutical composition. The pharmaceutical 25
composition is suitable for diagnosing, preventing or
treating a  hyperproliferative disease, particularly
an oncological disease such as breast  cancer,
gastrointestinal cancer, pancreas cancer, prostate
cancer, ovarian  cancer, stomach cancer, endometrial
cancer, salivary gland cancer, lung  cancer, kidney
cancer, colon cancer, colorectal cancer, thyroid
cancer, 30 bladder cancer, glioma, melanoma or other
HER-3 expressing or  overexpressing cancers, and the
formation of tumor metastases. Moreover, the present
invention relates in a further aspect to a method for
WO 2007/077028 PCT/EP2006/012632  -10 diagnosing
diseases or conditions associated with the expression
of HER-3,  comprising contacting a sample with at
least one binding protein of the  invention, and
detecting the presence of HER-3. Preferred diseases or
conditions include the hyperproliferative diseases
mentioned above. 5 Still another aspect of the present
invention is a method for preventing or  treating
diseases or conditions associated with the expression
of HER-3 in a  patient in need thereof, comprising
administering to the patient an effective  amount of
at least one binding protein of the invention and
optionally at least 10 one other active agent, e.g. at
least one neoplastic agent. Preferably, the  patient
is a mammalian patient, more preferably a human
patient. Preferred  diseases or conditions associated
with the expression of HER-3 are the
hyperproliferative diseases mentioned above. 15 A
further aspect of the present invention relates to a
kit for the diagnosis,  prevention or treatment
diseases or conditions associated with the  expression
of HER-3, comprising at least one binding protein,
and/or nucleic  acid molecule and/or vector of the
invention. Optionally, the kit of the  invention can
further comprise at least one other active agent, e.g.
at least 20 one anti neoplastic agent. Preferably, the
diseases or conditions associated  



with the expression of HER-3 are the
hyperproliferative diseases mentioned  above. DETAILED
DESCRIPTION  25 A first aspect of the present
invention relates to an isolated binding protein  that
binds to HER-3. In one embodiment of the present
invention, the isolated binding protein of  30 the
invention comprises a heavy chain amino acid sequence
comprising at  least one of the CDR's selected from
the group consisting of: (a) CDRH1's  as shown in SEQ
ID NOs: 2, 6, 10, 14, 18, 22, 26, 30, 34, 36, 40, 42,
46, 50,  54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92,
96, 100, 104, 108, 112, 116, 120, WO 2007/077028
PCT/EP2006/012632  -11 122, 126, 130, 134, 138, 142,
146, 150, 154, 158, 162, 166, 170, 174, 178,  182,
186, 190, 194, 198, 202, 206, 210, 214, 218, 222, 226
and 230, (b)  CDRH2's as shown in SEQ ID NOs: 2, 6,
10, 14, 18, 22, 26, 30, 34, 36, 40,  42, 46, 50, 54,
60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100, 104,
108, 112, 5 116, 120, 122, 126, 130, 134, 138, 142,
146, 150, 154, 158, 162, 166, 170,  174, 178, 182,
186, 190, 194, 198, 202, 206, 210, 214, 218, 222, 226
and  230, and (c) CDRH3's as shown in SEQ ID NOs: 2,
6, 10, 14, 18, 22, 26,  30, 34, 36, 40, 42, 46, 50,
54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100,
104, 108, 112, 116, 120, 122, 126, 130, 134, 138, 142,
146, 150, 154, 158, 10 162, 166, 170, 174, 178, 182,
186, 190, 194, 198, 202, 206, 210, 214, 218,  222, 226
and 230, and/or a light chain amino acid sequence
comprising at  least one of the CDR's selected from
the group consisting of: (d) CDRL1's  as shown in SEQ
ID NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52,
56, 58,  64, 68, 72, 76, 82, 86, 90, 94, 98, 102, 106,
110, 114, 118, 124, 128, 132, 15 136, 140, 144, 148,
152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192,
196, 200, 204, 208, 212, 216, 220, 224, 228 and 232,
(e) CDRL2's as shown  in SEQ ID NOs: 4, 8, 12, 16, 20,
24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68,  72, 76,
82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128,
132, 136, 140,  144, 148, 152, 156, 160, 164, 168,
172, 176, 180, 184, 188, 192, 196, 200, 20 204, 208,
212, 216, 220, 224, 228 and 232, and (f) CDRL3's as
shown in  SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28, 32,
38, 44, 48, 52, 56, 58, 64, 68, 72,  76, 82, 86, 90,
94, 98, 102, 106, 110, 114, 118, 124, 128, 132, 136,
140,  144, 148, 152, 156, 160, 164, 168, 172, 176,
180, 184, 188, 192, 196, 200,  204, 208, 212, 216,
220, 224, 228 and 232. 



25 In another embodiment of the present invention, the
isolated binding protein  of the invention comprises a
heavy chain amino acid sequence selected  from the
group consisting of SEQ ID NOs: 2, 6, 10, 14, 18, 22,
26, 30, 34,  36, 40, 42, 46, 50, 54, 60, 62, 66, 70,
74, 78, 80, 84, 88, 92, 96, 100, 104, 30 108, 112,
116, 120, 122, 126, 130, 134, 138, 142, 146, 150, 154,
158, 162,  166, 170, 174, 178, 182, 186, 190, 194,
198, 202, 206, 210, 214, 218, 222,  226 and 230,
and/or a light chain amino acid sequence selected from
the  group consisting of SEQ ID NOs: 4, 8, 12, 16, 20,
24, 28, 32, 38, 44, 48, 52, WO 2007/077028
PCT/EP2006/012632  -12 56, 58, 64, 68, 72, 76, 82, 86,
90, 94, 98, 102, 106, 110, 114, 118, 124, 128,  132,
136, 140, 144, 148, 152, 156, 160, 164, 168, 172, 176,
180, 184, 188,  192, 196, 200, 204, 208, 212, 216,
220, 224, 228 and 232. 5 In yet another embodiment of
the present invention, the isolated binding  protein
of the invention comprises a heavy chain amino acid
sequence and a  light chain amino acid sequence as
shown in SEQ ID NOs: 2 and 4, 6 and 8,  10 and 12, 14
and 16, 18 and 20, 22 and 24, 26 and 28, 30 and 32, 36
and  38, 42 and 44, 46 and 48, 50 and 52, 54 and 56,
60 and 58, 62 and 64, 66 10 and 68, 70 and 72, 74 and
76, 78 and 82, 80 and 82, 84 and 86, 88 and 90,  92
and 94, 96 and 98, 100 and 102, 104 and 106, 108 and
110, 112 and  114, 116 and 118, 122 and 124, 126 and
128, 130 and 132, 134 and 136,  138 and 140, 142 and
144, 146 and 148, 150 and 152, 154 and 156, 158  and
160, 162 and 164, 166 and 168, 170 and 172, 174 and
176, 178 and 15 180, 182 and 184, 186 and 188, 190 and
192, 194 and 196, 198 and 200,  202 and 204, 206 and
208, 210 and 212, 214 and 216, 218 and 220, 222  and
224, 226 and 228, 230 and 232, or a heavy chain amino
acid sequence  as shown in SEQ ID NOs: 34, 40, 60, 62
or 120, or a light chain amino acid  sequence as shown
in SEQ ID NOs: 58 or 64. 20 In accordance with the
present invention, it is to be understood, that the
amino acid sequence of the binding protein of the
invention is not limited to  the twenty conventional
amino acids (See Immunology - A Synthesis (2nd
Edition, E.S. Golub and D.R. Gren, Eds., Sinauer
Associates, Sunderland, 25 Mass. (1991)), which is
incorporated herein by reference). For example, the
amino acids may include stereoisomers (e.g. D-amino
acids) of the twenty  conventional amino acids,
unnatural amino acids such as a-,a-disubstituted  



amino acids, N-alkyl amino acids, lactic acid, and
other unconventional  amino acids. Examples of
unconventional amino acids, which may also be 30
suitable components for the binding protein of the
invention, include: 4- hydroxyproline,
y-carboxyglutamate, E-N,N,N-trimethyllysine, E-N-
acetyllysine, O-phosphoserine, N-acetylserine,
N-formylmethionine, 3- methylhistidine,
5-hydroxylysine, a-N-methylarginine, and other similar
WO 2007/077028 PCT/EP2006/012632  -13 amino acids and
imino acids, e.g. 4-hydroxyproline. Furthermore, in
accordance with the present invention, minor
variations in  the amino acid sequences shown in SEQ
ID NOs: 1-232 are contemplated  5 as being encompassed
by the present invention, providing that the
variations in the amino acid sequence maintain at
least 75 %, more  preferably at least 80 %, 90 %, 95
%, and most preferably 99 % of the  sequences shown in
SEQ ID NOs: 1-232. The variations may occur within
the framework regions (i.e. outside the CDRs), within
the CDRs, or within 10 the framework regions and the
CDRs. Preferred variations in the amino acid
sequences shown in SEQ ID NOs: 1-232, i.e. deletions,
insertions and/or  replacements of at least one amino
acid, occur near boundaries of functional  domains.
Structural and functional domains can be identified by
comparison  of the nucleotide and/or amino acid
sequence data to public or proprietary 15 sequence
databases. Computerized comparison methods can be used
to  identify sequence motifs or predicted protein
conformation domains that  occur in other binding
proteins of known structure and/or function. Methods
to identify protein sequences that fold into a known
three-dimensional  structure are known. See e.g. Bowie
et al., Science 253, 164 (1991); 20 Proteins,
Structures and Molecular Principles (Creighton, Ed.,
W. H.  Freeman and Company, New York (1984));
Introduction to Protein Structure  (C. Branden and J.
Tooze, eds., Garland Publishing, New York, N.Y.
(1991)); and Thornton et at., Nature 354, 105 (1991),
which are all  incorporated herein by reference. Thus,
those of skill in the art can 25 recognize sequence
motifs and structural conformations that may be used
to  define structural and functional domains in
accordance with the invention.  Especially preferred
variations in the amino acid sequences shown in SEQ
ID NOs: 1-174 and 1-232 are those that lead to a
reduced susceptibility to 30 proteolysis or oxidation,
alter glycosylation patterns or alter binding
affinities  or confer or modify other physicochemical
or functional properties of the  



binding protein. In particular, conservative amino
acid replacements are  contemplated. Conservative
replacements are those that take place within a WO
2007/077028 PCT/EP2006/012632  -14 family of amino
acids that are related in their side chains. Preferred
amino  acid families are the following: acidic family
= aspartate, glutamate; basic  family = lysine,
arginine, histidine; non-polar family = alanine,
valine,  leucine, isoleucine, proline, phenylalanine,
methionine, tryptophan; and 5 uncharged polar family =
glycine, asparagine, glutamine, cysteine, serine,
threonine, tyrosine. More preferred families are:
aliphatic-hydroxy family =  serine and threonine;
amide-containing family = asparagine and glutamine;
aliphatic family = alanine, valine, leucine and
isoleucine; and aromatic family  = phenylalanine,
tryptophan, and tyrosine. For example, it is
reasonable to 10 expect that an isolated replacement
of a leucine with an isoleucine or valine,  an
aspartate with a glutamate, a threonine with a serine,
or a similar  replacement of an amino acid with a
structurally related amino acid will not  have a major
effect on the binding or properties of the resulting
binding  protein, especially if the replacement does
not involve an amino acid within a 15 framework site.
However, all other possible amino acid replacements
are  also encompassed by the present invention.
Whether an amino acid change  results in a functional
binding protein, i.e. in a binding protein that binds
to  HER-3 and reduces signal transduction of HER
family members, can readily  be determined by assaying
the specific activity of the resulting binding 20
protein in ELISA or FACS for binding to HER-3 or in
vitro or in vivo functional  assay. According to the
present invention, the binding protein of the
invention  interacts with at least one epitope in the
extracellular part of HER-3. The  25 epitopes are
preferably located in domain L1 (aa 19-184), which is
the amino terminal domain, in domain S1 (aa 185-327)
and S2 (aa 500-632),  which are the two Cysteine-rich
domains, in domain L2 (328-499), which is  flanked by
the two Cysteine-rich domains or in a combination of
HER-3  domains. The epitopes may also be located in
combinations of domains 30 such as but not limited to
an epitope comprised by parts of L1 and S1.  Moreover,
the binding protein of the invention is further
characterized in that  its binding to HER-3 reduces
HER-3-mediated signal transduction. In  accordance
with the present invention, a reduction of
HER-3-mediated signal WO 2007/077028 PCT/EP2006/012632



-15 transduction may, e.g. be caused by a
downregulation of HER-3 resulting in an  at least
partial disappearance of HER-3 molecules from the cell
surface or by a  stabilization of HER-3 on the cell
surface in a substantially inactive form, i.e. a  form
which exhibits a lower signal transduction compared to
the non-stabilized 5 form. Alternatively, a reduction
of HER-3-mediated signal transduction may  also be
caused by influencing, e.g. decreasing or inhibiting,
the binding of a  ligand or another member of the HER
family to HER-3, of GRB2 to HER-2 or of  GRB2 to SHC,
by inhibiting receptor tyrosine phosphorylation, AKT
phosphorylation, PYK2 tyrosine phosphorylation or ERK2
phosphorylation, or 10 by decreasing tumor
invasiveness: Alternatively, a reduction of HER-3
mediated signal transduction may also be caused by
influencing, e.g.,  decreasing or inhibiting, the
formation of HER-3 containing dimers with other  HER
family members. One example among others may be the
decreasing or  inhibiting of the HER3-EGFR protein
complex formation. 15 Preferably, the binding protein
of the invention is a scaffold protein having  an
antibody like binding activity or an antibody, i.e. an
anti-HER-3 antibody.  Within the context of the
present invention, the term "scaffold protein", as 20
used herein, means a polypeptide or protein with
exposed surface areas in  which amino acid insertions,
substitutions or deletions are highly tolerable.
Examples of scaffold proteins that can be used in
accordance with the  present invention are protein A
from Staphylococcus aureus, the bilin  binding protein
from Pieris brassicae or other lipocalins, ankyrin
repeat 25 proteins, and human fibronectin (reviewed in
Binz and Pli ckthun, Curr Opin  Biotechnol,16, 459-69
). Engineering of a scaffold protein can be regarded
as grafting or integrating an affinity function onto
or into the structural  framework of a stably folded
protein. Affinity function means a protein  binding
affinity according to the present invention. A
scaffold can be 30 structurally separable from the
amino acid sequences conferring binding  specificity.
In general, proteins appearing suitable for the
development of  such artificial affinity reagents may
be obtained by rational, or most  commonly,
combinatorial protein engineering techniques such as
panning WO 2007/077028 PCT/EP2006/012632  -16 against
HER-3, either purified protein or protein displayed on
the cell  surface, for binding agents in an artificial
scaffold library displayed in vitro,  



skills which are known in the art (Skerra, J. Mol.
Recog., 2000; Binz and  Pli ckthun, 2005). In
addition, a scaffold protein having an antibody like 5
binding activity can be derived from an acceptor
polypeptide containing the  scaffold domain, which can
be grafted with binding domains of a donor
polypeptide to confer the binding specificity of the
donor polypeptide onto  the scaffold domain containing
the acceptor polypeptide. Said inserted  binding
domains may be, for example, the complementarity
determining 10 region (CDR) of an antibody, in
particular an anti-HER-3 antibody. Insertion  can be
accomplished by various methods known to those skilled
in the art  including, for example, polypeptide
synthesis, nucleic acid synthesis of an  encoding
amino acid as well by various forms of recombinant
methods well  known to those skilled in the art. 15
Moreover, the term "antibody" or "anti-HER-3
antibody", as used herein,  means a monoclonal
antibody, a polyclonal antibody, a recombinant
antibody,  a humanized antibody (Jones et al., Nature
321 (1986), 522-525; Riechmann  et al., Nature 332
(1988), 323-329; and Presta, Curr. Op. Struct. Biol. 2
(1992), 20 593-596), a chimeric antibody (Morrison et
al., Proc. Natl. Acad. Sci. U.S.A. 81  (1984),
6851-6855), a multispecific antibody (e.g. a
bispecific antibody) formed  from at least two
antibodies, or an antibody fragment thereof. The term
"antibody fragment' comprises any portion of the
afore-mentioned antibodies,  preferably their antigen
binding or variable regions. Examples of antibody 25
fragments include Fab fragments, Fab' fragments,
F(ab')2 fragments, Fv  fragments, diabodies (Hollinger
et al., Proc. Natl. Acad. Sci. U.S.A. 90 (1993),
6444-6448), single chain antibody molecules (Pluckthun
in: The Pharmacology  of Monoclonal Antibodies 113,
Rosenburg and Moore, EDS, Springer Verlag,  N.Y.
(1994), 269-315) and other fragments as long as they
exhibit the desired  30 capability of binding to
HER-3. In addition, the term "antibody' or "anti-HER-3
antibody', as used herein, may  include antibody-like
molecules that contain engineered sub-domains of WO
2007/077028 PCT/EP2006/012632  -17 antibodies or
naturally occurring antibody variants. These
antibody-like  molecules may be single-domain
antibodies such as VH-only or VL-only  domains derived
either from natural sources such as camelids
(Muyldermans  et al., Reviews in Molecular
Biotechnology 74, 277-302 ) or through in vitro 5
display of libraries from humans, camelids or other
species (Holt et al., Trends  



Biotechnol., 21, 484-90 ). In accordance with the
present invention, the "Fv fragment" is the minimum
antibody fragment that contains a complete
antigen-recognition and -binding  10 site. This region
consists of a dimer of one heavy- and.one light-chain
variable domain in tight, non-covalent association. It
is in this configuration  that the three CDR's of each
variable domain interact to define an antigen- binding
site on the surface of the VH-VL dimer. Collectively,
the six CDR's  confer antigen-binding specificity to
the antibody. However, even a single 15 variable
domain (or half of an Fv comprising only three CDR's
specific for an  antigen) has the ability to recognize
and bind the antigen, although usually  at a lower
affinity than the entire binding site. The "Fab
fragment" also  contains the constant domain of the
light chain and the first constant domain  (CH1) of
the heavy chain. The "Fab fragment" differs from the
"Fab' 20 fragment" by the addition of a few residues
at the carboxy terminus of the  heavy chain CH1 domain
including one or more cysteines from the antibody
hinge region. The "F(ab')2 fragment" originally is
produced as a pair of "Fab'  fragments" which have
hinge cysteines between them. Methods of preparing
such antibody fragments, such as papain or pepsin
digestion, are known to  25 those skilled in the art.
In a preferred embodiment of the present invention,
the anti-HER-3 antibody of  the invention is of the
IgA-, IgD-, IgE, IgG- or IgM-type, preferably of the
IgG- or IgM-type including, but not limited to, the
IgG1-, IgG2-, IgG3-, IgG4-, IgM1 30 and IgM2-type. In
most preferred embodiments, the antibody is of the
IgG1-,  IgG2- or IgG4- type. In another preferred
embodiment of the present invention, the anti-HER-3 WO
2007/077028 PCT/EP2006/012632  -18 antibody of the
invention is an anti-HER-3 antibody directed against
the  extracellular domain (ECD) of HER-3. In certain
respects, e.g. in connection with the generation of
antibodies as  5 therapeutic candidates against HER-3,
it may be desirable that the anti- HER-3 antibody of
the invention is capable of fixing complement and
participating in complement-dependent cytotoxicity
(CDC). There are a  number of isotypes of antibodies
that are capable of the same including  without
limitations the following: murine IgM, murine IgG2a,
murine IgG2b, 10 murine IgG3, human IgM, human IgG1,
human IgG3, and human IgA. It will  be appreciated
that antibodies that are generated need not initially
possess  



such an isotype but, rather the antibody as generated
can possess any  isotype and the antibody can be
isotype switched by appending the  molecularly cloned
V region genes or cDNA to molecularly cloned constant
15 region genes or cDNAs in appropriate expression
vectors using conventional  molecular biological
techniques that are well known in the art and then
expressing the antibodies in host cells using
techniques known in the art.  The isotype-switched
antibody may also possess an Fc region that has been
molecularly engineered to possess superior CDC over
naturally occurring 20 variants (Idusogie et al., J
Immunol., 166, 2571-2575 ) and expressed
recombinantly in host cells using techniques known in
the art. Such  techniques include the use of direct
recombinant techniques (see e.g. U.S.  Patent No.
4,816,397), cell-cell fusion techniques (see e.g. U.S.
Patent Nos.  5,916,771 and 6,207,418), among others.
In the cell-cell fusion technique, a 25 myeloma or
other cell line such as CHO is prepared that possesses
a heavy  chain with any desired isotype and another
myeloma or other cell line such  as CHO is prepared
that possesses the light chain. Such cells can,
thereafter, be fused and a cell line expressing an
intact antibody can be  isolated. By way of example, a
human anti-HER-3 IgG4 antibody, that 30 possesses the
desired binding to the HER-3 antigen, could be readily
isotype switched to generate a human IgM, human IgG1
or human IgG3  isotype, while still possessing the
same variable region (which defines the  antibody's
specificity and some of its affinity). Such molecule
might then be WO 2007/077028 PCT/EP2006/012632  -19
capable of fixing complement and participating in CDC.
Moreover, it may also be desirable for the anti-HER-3
antibody of the  invention to be capable of binding to
Fc receptors on effector cells, such as  5 monocytes
and natural killer (NK) cells, and participate in
antibody dependent cellular cytotoxicity (ADCC). There
are a number of isotypes of  antibodies that are
capable of the same, including without limitations the
following: murine IgG2a, murine IgG2b, murine IgG3,
human IgG1 and  human IgG3. It will be appreciated
that antibodies that are generated need 10 not
initially possess such an isotype but, rather the
antibody as generated  can possess any isotype and the
antibody can be isotype switched by  appending the
molecularly cloned V region genes or cDNA to
molecularly  cloned constant region genes or cDNAs in
appropriate expression vectors  using conventional
molecular biological techniques that are well known in



15 the art and then expressing the antibodies in host
cells using techniques  known in the art. The
isotype-switched antibody may also possess an Fc
region that has been molecularly engineered to possess
superior ADCC  over naturally occurring variants
(Shields et al. J Biol Chem., 276, 6591- 6604) and
expressed recombinantly in host cells using techniques
known in 20 the art. Such techniques include the use
of direct recombinant techniques  (see e.g. U.S.
Patent No. 4,816,397), cell-cell fusion techniques
(see e.g.  U.S. Patent Nos. 5,916,771 and 6,207,418),
among others. In the cell-cell  fusion technique, a
myeloma or other cell line such as CHO is prepared
that  possesses a heavy chain with any desired isotype
and another myeloma or 25 other cell line such as CHO
is prepared that possesses the light chain. Such
cells can, thereafter, be fused and a cell line
expressing an intact antibody  can be isolated. By way
of example, a human anti-HER-3 IgG4 antibody,  that
possesses the desired binding to the HER-3 antigen,
could be readily  isotype switched to generate a human
IgG1 or human IgG3 isotype, while 30 still possessing
the same variable region (which defines the antibody's
specificity and some of its affinity). Such molecule
might then be capable of  binding to FcyR on effectors
cells and participating in ADCC. WO 2007/077028
PCT/EP2006/012632  -20 Furthermore, according to the
present invention, it is appreciated that the anti-
HER-3 antibody of the invention is a fully human or
humanized antibody.  Human antibodies avoid certain of
the problems associated with xenogeneic  antibodies,
for example antibodies that possess murine or rat
variable and/or 5 constant regions. The presence of
xenogeneic-dervied proteins such murine  or rat
derived proteins can lead to the generation of an
immune response  against the antibody by a patient,
subsequently leading to the rapid  clearance of the
antibodies, loss of therapeutic utility through
neutralization  of the antibody and/or severe, even
life-threatening, allergic reactions. 10 Preferably,
the anti-HER-3 antibody of the invention is selected
from the  group consisting of U1-1 antibody, U1-2
antibody, U1-3 antibody, U1-4  antibody, U1-5
antibody, U1-6 antibody, U1-7 antibody, U1-8 antibody,
U1-9  antibody, U1-10 antibody, U1-11 antibody, U1-12
antibody, U1-13 antibody, 15 U1-14 antibody, U1-15
antibody, U1-16 antibody, U1-17 antibody, U1-18
antibody, U1-19 antibody, U1-20 antibody, U1-21
antibody, U1-22 antibody,  U l-23 antibody, U l-24
antibody, U l-25 antibody, U l-26 antibody, U l-27  



antibody, U1-28 antibody, U1-29 antibody, U1-30
antibody, U1-31 antibody,  U l-32 antibody, U l-33
antibody, U l-34 antibody, U l-35 antibody, U l-36 20
antibody, U1-37 antibody, U1-38 antibody, U1-39
antibody, U1-40 antibody,  U l-41 antibody, U l-42
antibody, U l-43 antibody, U l-44 antibody, U l-45
antibody, U1-46 antibody, U1-47 antibody, U1-48
antibody, U1-49 antibody,  U l-50 antibody, U l-51
antibody, U l-52 antibody, U l-53 antibody, U l-55.1
antibody, U1-55 antibody, U1-57.1 antibody, U1-57
antibody, U1-58 25 antibody, U l-59 antibody, U11-61.1
antibody, U l-61 antibody, U l-62  antibody. In a
preferred embodiment of the present invention, a
binding protein of the  invention is coupled to a
labelling group. Such a binding protein is
particularly  30 suitable for diagnostic applications.
As used herein, the term "labelling group" refers to a
detectable marker, e.g. a radiolabelled amino acid or
biotinyl  moiety that can be detected by marked avidin
(e.g. streptavidin bound to a  fluorescent marker or
enzymatic activity that can be detected by optical or
WO 2007/077028 PCT/EP2006/012632  -21  colorimetric
methods). Various methods for labelling polypeptides
and  glycoproteins, such as antibodies, are known in
the art and may be used in  performing the present
invention. Examples of suitable labelling groups
include, but are not limited to, the following:
radioisotopes or radionuclides 5 (e.g. 3H, 14C, 15N,
35S, 90Y, 99Tc, "'In, 1251, 1311), fluorescent groups
(e.g. FITC,  rhodamine, lanthanide phosphors),
enzymatic groups (e.g. horseradish  peroxidase,
P-galactosidase, luciferase, alkaline phosphatase),
chemiluminescent groups, biotinyl groups, or
predetermined polypeptide  epitopes recognized by a
secondary reporter (e.g. leucine zipper pair 10
sequences, binding sites for secondary antibodies,
metal binding domains,  epitope tags). In certain
respects, it may be desirable that the labelling
groups are attached by spacer arms of various lengths
to reduce potential  steric hindrance. 15
Alternatively, a binding protein of the invention may
be coupled to an effector  group in another preferred
embodiment of the invention. Such a binding  protein
is especially suitable for therapeutic applications.
As used herein, the  term "effector group" refers to a
cytotoxic group such as a radioisotope or
radionuclide, a toxin, a therapeutic group or other
effector group known in the 20 art. Examples for
suitable effector groups are radioisotopes or
radionuclides  (e.g. 3H, 14C, 15N, 35S, 90Y, 99Tc,
"'In, 1251, 1311), calicheamicin, dolastatin  



analogs such as auristatins, and chemotherapeutic
agents such as  geldanamycin and maytansine derivates,
including DM1. In certain respects,  it may be
desirable that the effector groups are attached by
spacer arms of  25 various lengths to reduce potential
steric hindrance. A second aspect of the present
invention relates to a process for preparing an
isolated binding protein of the invention, comprising
the step of preparing the  binding protein from a host
cell that secretes the binding protein. Host cells, 30
that may be used according to the present invention,
are hybridomas;  eukaryotic cells such as mammalian
cells, e.g. hamster, rabbit, rat, pig,  mouse or other
animal cells, plant cells, fungal cells cells, e.g.
Saccharomyces cerevisiae, Pichia pastoris; prokaryotic
cells such as E. coli; WO 2007/077028
PCT/EP2006/012632  -22 and other cells used in the art
for the production of binding proteins. Various
methods for preparing and isolating binding proteins,
such as scaffold  proteins or antibodies, from host
cells are known in the art and may be used  in
performing the present invention. Moreover, methods
for preparing binding 5 protein fragments, e.g.
scaffold protein fragments or antibody fragments,
such as papain or pepsin digestion, modem cloning
techniques, techniques for  preparing single chain
antibody molecules (Pluckthun in: The Pharmacology of
Monoclonal Antibodies 113, Rosenburg and Moore, EDS,
Springer Verlag,  N.Y. (1994), 269-315) and diabodies
(Hollinger et aL, Proc. Natl. Acad. Sci. 10 U.S.A. 90
(1993), 6444-6448), are also known to those skilled in
the art and  may be used in performing the present
invention. In a preferred embodiment of the present
invention, a binding protein of the  invention is
prepared from a hybridoma that secretes the binding
protein. See  15 e.g. Kohler et al., Nature 256
(1975), 495. In a further preferred embodiment of the
present invention, a binding protein  of the invention
is prepared recombinantly by optimizing and/or
amplifying  expression of the binding protein in a
host cell and isolating the binding 20 protein from
said host cell. To this end, the host cells are
transformed or  transfected with DNA encoding a
binding protein or a vector containing DNA  encoding
the binding protein and cultured under appropriate
conditions to  produce the binding protein of the
invention. See e.g. U.S. Patent No.  4,816,567.
Preferred host cells may be CHO cells, NS/0 myeloma
cells, human  25 embryonic kidney 293 cells, E. coli
and Saccharomyces cerevisiae. With regard to binding
proteins that are antibodies, these antibodies may be



prepared from animals genetically engineered to make
fully human  antibodies or from an antibody display
library made in bacteriophage, yeast, 30 ribosome or
E. coll. See e.g. Clackson et al., Nature 352 (1991),
624-628,  Marks et aL, J. Mol. Biol. 222 (1991),
581-597, Feldhaus and Siegel J  Immunol Methods. 290,
69-80, Groves and Osbourn, Expert Opin Biol Ther.,  5,
125-135 and Jostock and Dubel, Comb Chem High
Throughput Screen. 8, WO 2007/077028 PCT/EP2006/012632
-23- 127-133. Human antibodies avoid some of the
problems associated with antibodies  that possess
murine or rat variable and/or constant regions. The
presence  5 of such murine or rat derived proteins can
lead to the rapid clearance of the antibodies or can
lead to the generation of an immune response against
the  antibody by a patient. In order to avoid the
utilization of murine or rat  derived antibodies,
fully human antibodies can be generated through the
introduction of functional human antibody loci into a
rodent, other mammal 10 or animal so that the rodent,
other mammal or animal produces fully human
antibodies. One method for generating fully human
antibodies is through the use of  XENOMOUSE(r) strains
of mice that have been engineered to contain 245 kb
15 and 190 kb-sized germline configuration fragments
of the human heavy chain locus and kappa light chain
locus. Other XenoMouse strains of mice  contain 980 kb
and 800 kb-sized germline configuration fragments of
the  human heavy chain locus and kappa light chain
locus. Still other  XenoMouse strains of mice contain
980 kb and 800 kb-sized germline 20 configuration
fragments of the human heavy chain locus and kappa
light  chain locus plus a 740 kb-sized germline
configured complete human  lambda light chain locus.
See Mendez et al. Nature Genetics 15:146-156  (1997)
and Green and Jakobovits J. Exp. Med. 188:483-495
(1998). The  XENOMOUSE(r) strains are available from
Abgenix, Inc. (Fremont, CA). 25 The production of the
XENOMOUSE(r) mice is further discussed and  delineated
in U.S. Patent Application Serial Nos. 07/466,008,
filed January  12, 1990, 07/610,515, filed November 8,
1990, 07/919,297, filed July 24,  1992, 07/922,649,
filed July 30, 1992, filed 08/031,801, filed March
15,1993, 30 08/112,848, filed August 27, 1993,
08/234,145, filed April 28, 1994,  08/376,279, filed
January 20, 1995, 08/430, 938, April 27, 1995,
08/464,584,  



filed June 5, 1995, 08/464,582, filed June 5, 1995,
08/463,191, filed June 5,  1995, 08/462,837, filed
June 5, 1995, 08/486,853, filed June 5, 1995, WO
2007/077028 PCT/EP2006/012632  -24 08/486,857, filed
June 5, 1995, 08/486,859, filed June 5, 1995,
08/462,513,  filed June 5, 1995, 08/724,752, filed
October 2, 1996, and 08/759,620, filed  December 3,
1996, U.S. Patent Publication 2003/0217373, filed
November  20, 2002, and U.S. Patent Nos. 6,833,268,
6,162,963, 6,150,584, 6,114,598, 5 6,075,181, and
5,939,598 and Japanese Patent Nos. 3 068 180 B2, 3 068
506 B2, and 3 068 507 B2. See also European Patent
No., EP 0 463 151  B1, grant published June 12, 1996,
International Patent Application No., WO  94/02602,
published February 3, 1994, International Patent
Application No.,  WO 96/34096, published October 31,
1996, WO 98/24893, published June 10 11, 1998, WO
00/76310, published December 21, 2000. The disclosures
of  each of the above-cited patents, applications, and
references are hereby  incorporated by reference in
their entirety. In an alternative approach, others,
including GenPharm International, Inc.,  15 have
utilized a "minilocus" approach. In the minilocus
approach, an  exogenous Ig locus is mimicked through
the inclusion of pieces (individual  genes) from the
Ig locus. Thus, one or more VH genes, one or more DH
genes, one or more JH genes, a mu constant region, and
a second constant  region (preferably a gamma constant
region) are formed into a construct for 20 insertion
into an animal. This approach is described in U.S.
Patent No.  5,545,807 to Surani et al. and U.S. Patent
Nos. 5,545,806, 5,625,825,  5,625,126, 5,633,425,
5,661,016, 5,770,429, 5,789,650, 5,814,318,
5,877,397, 5,874,299, and 6,255,458 each to Lonberg
and Kay, U.S. Patent  No. 5,591,669 and 6,023.010 to
Krimpenfort and Berns, U.S. Patent Nos. 25 5,612,205,
5,721,367, and 5,789,215 to Berns et al., and U.S.
Patent No.  5,643,763 to Choi and Dunn, and GenPharm
International U.S. Patent  Application Serial Nos.
07/574,748, filed August 29, 1990, 07/575,962, filed
August 31, 1990, 07/810,279, filed December 17, 1991,
07/853,408, filed  March 18, 1992, 07/904,068, filed
June 23, 1992, 07/990,860, filed 30 December 16, 1992,
08/053,131, filed April 26, 1993, 08/096,762, filed
July  22, 1993, 08/155,301, filed November 18, 1993,
08/161,739, filed December  3, 1993, 08/165,699, filed
December 10, 1993, 08/209,741, filed March 9,  1994,
the disclosures of which are hereby incorporated by
reference. See WO 2007/077028 PCT/EP2006/012632  



-25 also European Patent No. 0 546 073 131,
International Patent Application  Nos. WO 92/03918, WO
92/22645, WO 92/22647, WO 92/22670, WO  93/12227, WO
94/00569, WO 94/25585, WO 96/14436, WO 97/13852, and
WO 98/24884 and U.S. Patent No. 5,981,175, the
disclosures of which are 5 hereby incorporated by
reference in their entirety. See further Taylor et
al.,  1992, Chen et al., 1993, Tuaillon et al., 1993,
Choi et al., 1993, Lonberg et  a/., (1994), Taylor et
al., (1994), and Tuaillon et al., (1995), Fishwild at
al.,  (1996), the disclosures of which are hereby
incorporated by reference in  their entirety. 10 Kirin
has also demonstrated the generation of human
antibodies from mice  in which, through microcell
fusion, large pieces of chromosomes, or entire
chromosomes, have been introduced. See European Patent
Application  Nos. 773 288 and 843 961, the disclosures
of which are hereby incorporated 15 by reference.
Additionally, KMTM_ mice, which are the result of
cross- breeding of Kirin's Tc mice with Medarex's
minilocus (Humab) mice have  been generated. These
mice possess the HC transchromosome of the Kirin  mice
and the kappa chain transgene of the Medarex mice
(Ishida et al.,  Cloning Stem Cells, (2002) 4:91-102).
20 Human antibodies can also be derived by in vitro
methods. Suitable  examples include, but are not
limited to, phage display (as commercialized  by
Cambridge Antibody Technology, Morphosys, Dyax,
Biosite/Medarex,  Xoma, Symphogen, Alexion (formerly
Proliferon), Affimed) ribosome display 25 (as
commercialized by Cambridge Antibody Technology),
yeast display, and  the like. Antibodies, as described
herein, were prepared through the utilization of the
XENOMOUSE(r) technology, as described below. Such
mice, then, are  30 capable of producing human
immunoglobulin molecules and antibodies and are
deficient in the production of murine immunoglobulin
molecules and  antibodies. Technologies utilized for
achieving the same are disclosed in  the patents,
applications, and references disclosed in the
background WO 2007/077028 PCT/EP2006/012632  -26
section herein. In particular, however, a preferred
embodiment of transgenic  production of mice and
antibodies therefrom is disclosed in U.S. Patent  



Application Serial No. 08/759,620, filed December 3,
1996 and International  Patent Application Nos. WO
98/24893, published June 11, 1998 and WO 5 00/76310,
published December 21, 2000, the disclosures of which
are  hereby incorporated by reference. See also Mendez
et al. Nature Genetics  15:146-156 (1997), the
disclosure of which is hereby incorporated by
reference. 10 Through the use of such technology,
fully human monoclonal antibodies to a  variety of
antigens have been produced. Essentially, XENOMOUSE(r)
lines  of mice are immunized with an antigen of
interest (e.g. HER-3), lymphatic  cells (such as
B-cells) are recovered from the mice that expressed
antibodies, and the recovered cell lines are fused
with a myeloid-type cell 15 line to prepare immortal
hybridoma cell lines. These hybridoma cell lines  are
screened and selected to identify hybridoma cell lines
that produced  antibodies specific to the antigen of
interest. Provided herein are methods  for the
production of multiple hybridoma cell lines that
produce antibodies  specific to HER-3. Further,
provided herein are characterization of the 20
antibodies produced by such cell lines, including
nucleotide and amino acid  sequence analyses of the
heavy and light chains of such antibodies. In general,
antibodies produced by the fused hybridomas were human
IgG1  heavy chains with fully human kappa light
chains. Antibodies described  25 herein possess human
IgG4 heavy chains as well as IgG1 heavy chains.
Antibodies can also be of other human isotypes,
including IgG2 or IgG3.  The antibodies possessed high
affinities, typically possessing a KD of from  about
10-6 through about 10-13 M or below, when measured by
solid phase  and cell-based techniques. 30 Another
aspect of the present invention relates to an isolated
nucleic acid  molecule encoding a binding protein of
the invention. Within the context of  the present
invention, the term "isolated nucleic acid molecule",
as used WO 2007/077028 PCT/EP2006/012632  -27 herein,
means a polynucleotide of genomic, cDNA, or synthetic
origin or  some combination thereof, which by virtue
of its origin, the "isolated nucleic  acid molecule"
(1) is not associated with all or a portion of a
polynucleotide  in which the "isolated polynucleotide"
is found in nature, (2) is operably 5 linked to a
polynucleotide which it is not linked to in nature, or
(3) does not  occur in nature as part of a larger
sequence. Further, the term "nucleic acid  



molecule", as referred to herein, means a polymeric
form of nucleotides of at  least 10 bases in length,
either ribonucleotides or deoxynucleotides or a
modified form of either type of nucleotide, such as
nucleotides with modified 10 or substituted sugar
groups and the like. The term also includes single and
double stranded forms of DNA. In a one embodiment of
the present invention, a nucleic acid molecule of the
invention is operably linked to a control sequence.
The term "control  15 sequence", as used herein,
refers to polynucleotide sequences that are necessary
to effect the expression and processing of coding
sequences to  which they are ligated. The nature of
such control sequences differs  depending upon the
host organism. In prokaryotes, such control sequences
generally include promoters, ribosomal binding sites,
and transcription 20 termination sequences. In
eukaryotes, generally, such control sequences  include
promoters and transcription termination sequences. In
accordance  with the present invention, the term
"control sequence" is intended to  include, at a
minimum, all components whose presence is essential
for  expression and processing, and can also include
additional components 25 whose presence is
advantageous, for example, leader sequences and fusion
partner sequences. Furthermore, the term "operably
linked", as used herein,  refers to positions of
components so described which are in a relationship
permitting them to function in their intended manner.
Moreover, according to  the present invention, an
expression control sequence operably linked to a 30
coding sequence is ligated in such a way that
expression of the coding  sequence is achieved under
conditions compatible with the expression  control
sequence. WO 2007/077028 PCT/EP2006/012632  -28 A
further aspect of the present invention is a vector
comprising a nucleic  acid molecule that encodes a
binding protein of the invention. The nucleic  acid
molecule can be operably linked to a control sequence.
Furthermore,  the vector may additionally contain a
replication origin or a selection marker 5 gene.
Examples of vectors that may be used in accordance
with the present  invention are e.g. plasmids,
cosmids, phages, viruses, etc. Another aspect of the
present invention relates to a host cell transformed
with a nucleic acid molecule or vector of the
invention. Transformation could  10 be done by any
known method for introducing polynucleotides into a
host cell, including for example packaging the
polynucleotide in a virus (or into a  



viral vector) and transducing a host cell with the
virus (or vector) or by  transfection procedures known
in the art, as exemplified by U.S. Patent Nos.
4,399,216, 4,912,040, 4,740,461, and 4,959,455, which
patents are hereby 15 incorporated herein by
reference. Particularly, methods for introducing
heterologous polynucleotides into mammalian cells are
well known in the art  and include dextran-mediated
transfection, calcium phosphate precipitation,
polybrene mediated transfection, protoplast fusion,
electroporation,  encapsulation of the
polynucleotide(s) in liposomes, and direct 20
microinjection of the DNA into nuclei. Examples of
host cells that may be  used according to the present
invention are hybridomas eukaryotic cells  such as
mammalian. cells, e.g. hamster, rabbit, rat, pig,
mouse or other  animal cells; plant cells and fungal
cells, e.g. corn, tobacco, Saccharomyces  cerevisiae,
Pichia pastoris; prokaryotic cells such as E. coli;
and other cells 25 used in the art for the production
of antibodies. Especially mammalian cell  lines
available as hosts for expression are well known in
the art and include  many immortalized cell lines
available from the American Type Culture  Collection
(ATCC), including but not limited to Chinese hamster
ovary (CHO)  cells, HeLa cells, baby hamster kidney
(BHK) cells, monkey kidney cells 30 (COS), human
hepatocellular carcinoma cells (e.g. Hep G2), and a
number  of other cell lines. Yet another aspect of the
present invention is a pharmaceutical composition WO
2007/077028 PCT/EP2006/012632  -29 comprising as an
active agent at least one binding protein of the
invention  and pharmaceutically acceptable carriers,
diluents and/or adjuvants. The  term "pharmaceutical
composition", as used herein, refers to a chemical
compound or composition capable of inducing a desired
therapeutic effect 5 when properly administered to a
patient (The McGraw-Hill Dictionary of  Chemical
Terms, Parker, S., Ed., McGraw-Hill, San Francisco
(1985),  incorporated herein by reference). In
accordance with the present invention,  the potency of
the pharmaceutical composition of the invention is
based on the  binding of the at least one binding
protein to HER-3. Preferably, this binding  10 leads
to a reduction of the HER-3-mediated signal
transduction. Furthermore, the term "carriers", when
used herein, includes carriers,  excipients, or
stabilizers that are nontoxic to the cell or mammal
being  exposed thereto at the dosages and
concentrations employed. Often the 15 physiologically
acceptable carrier is an aqueous pH buffered solution
or a  



liposome (a small vesicle composed of various types of
lipids, phospholipids  and/or surfactants which is
useful for delivery of a drug to a mammal).  Examples
of physiologically acceptable carriers include buffers
such as  phosphate, citrate, and other organic acids;
antioxidants including ascorbic 20 acid; low molecular
weight (less than about 10 residues) polypeptides;
proteins such as serum albumin, gelatin, or
immunoglobulins; hydrophilic  polymers such as
polyvinylpyrrolidone; amino acids such as glycine,
glutamine, asparagine, arginine or lysine;
monosaccharides, disaccharides,  and other
carbohydrates including glucose, mannose or dextrins;
chelating 25 agents such as EDTA; sugar alcohols such
as mannitol or sorbitol; salt- forming counterions
such as sodium; and/or nonionic surfactants such as
TWEENT'", polyethylene glycol (PEG), and PLURONICST"".
In a one embodiment of the present invention, the at
least one binding  30 protein of the invention
contained in the pharmaceutical composition is
coupled to an effector, such as calicheamicin,
Auristatin-PE, a radioisotope  or a toxic
chemotherapeutic agent such as geldanamycin and
maytansine. In  particular, these binding protein
conjugates are useful in targeting cells, e.g. WO
2007/077028 PCT/EP2006/012632  -30 cancer cells,
expressing HER-3 for elimination. Moreover, linking
binding proteins of the invention to radioisotopes
e.g.  provides advantages to tumor treatments. Unlike
chemotherapy and other  5 forms of cancer treatment,
radioimmunotherapy or the administration of a
radioisotope-binding protein combination directly
targets the cancer cells  with minimal damage to
surrounding normal, healthy tissue. With this "magic
bullet", the patient can be treated with much smaller
quantities of  radioisotopes than other forms of
treatment available today. Preferred 10 radioisotopes
include yttrium90 (90Y), indium111 ("'In), 1311,
99mTc, radiosilver- 111, radiosilver-199, and
Bismuth213. The linkage of radioisotopes to binding
proteins of the invention may e.g. be performed with
conventional  bifunctional chelates. Since silver is
monovalent, for radiosilver-1 11 and  radiosilver-199
linkage, sulphur-based linkers may be used (Hazra et
al., 15 Cell Biophys. 24-25, 1-7 (1994)). Linkage of
silver radioisotopes may involve  reducing the
immunoglobulin with ascorbic acid. Furthermore,
tiuxetan is an  MX-DTPA linker chelator attached to
ibritumomab to form ibritumomab  tiuxetan (Zevalin)
(Witzig, T.E, Cancer Chemother. Pharmacol. 48 Suppl 1,
91-5 (2001). Ibritumomab tiuxetan can react with
radioisotypes such as 



20 indium"' ("'In) or 90Y to form "'In-ibritumomab
tiuxetan and 90Y-ibritumomab  tiuxetan, respectively.
Furthermore, a binding protein of the invention,
particularly when used to  treat cancer, may be
conjugated with toxic chemotherapeutic drugs such as
25 calicheamicin (Hamann et al., Bioconjug. Chem.
13(1), 40-6 (2002), geldanamycin (Mandler et al., J.
Natl. Cancer Inst., 92(19), 1549-51 (2000))  and
maytansine, for example, the maytansinoid drug, DM1
(Liu et al., Proc.  Natl. Acad. Sci. U.S.A.
93:8618-8623 (1996)). Different linkers that release
the drugs under acidic or reducing conditions or upon
exposure to specific 30 proteases may be employed with
this technology. According to the present  invention,
a binding protein of the invention may be conjugated
as described  in the art. WO 2007/077028
PCT/EP2006/012632  -31 Auristatin-PE, e.g. is an
antimicrotubule agent that is a structural
modification of the marine, shell-less mollusk peptide
constituent dolastatin  10. Auristatin-PE has both
anti-tumor activity and anti-tumor vascular activity
(Otani et al., Jpn. J. Cancer Res. 91(8), 837-44
(2000)). For example, 5 auristatin-PE inhibits cell
growth and induces cell cycle arrest and apoptosis  in
pancreatic cancer cell lines (Li et al., Int. J. Mol.
Med. 3(6), 647-53  (1999)). Accordingly, to
specifically target the anti-tumor activity and anti-
tumor vascular activities of auristatin-PE to
particular tumors, auristatin-PE  may be conjugated to
the binding protein of the invention. 10 In a one
embodiment of the present invention, the
pharmaceutical composition  comprises at least one
further active agent. Examples for further active
agents,  which may be used in accordance with the
present invention, are antibodies or  low molecular
weight inhibitors of other receptor protein kinases,
such as 15 EGFR, HER-2, HER-4, IGFR-1, or c-met,
receptor ligands such as vascular  endothelial factor
(VEGF), cytotoxic agents, such as doxorubicin,
cis-platin or  carboplatin, cytokines or antineoplatic
agents. Many antineoplastic agents are  presently
known in the art. In one embodiment, the
antineoplastic agent is  selected from the group of
therapeutic proteins including, but not limited to, 20
antibodies or immunomodulatory proteins. In another
embodiment the anti- neoplastic agent is selected from
the group of small molecule inhibitors or
chemotherapeutic agents consisting of mitotic
inhibitors, kinase inhibitors,  alkylating agents,
anti-metabolites, intercalating antibiotics, growth
factor  



inhibitors, cell cycle inhibitors, enzymes,
topoisomerase inhibitors, histone 25 deacetylase
inhibitors, anti-survival agents, biological response
modifiers,  anti-hormones, e.g. anti-androgens, and
anti-angiogenesis agents. When  the anti-neoplastic
agent is radiation, treatment can be achieved either
with  an internal (brachytherapy BT) or external
(external beam radiation therapy:  EBRT) source. 30
The pharmaceutical composition of the present
invention is especially  suitable for the diagnosis,
prevention or treatment of a hyperproliferative
disease. The hyperproliferative disease may be, e.g.,
associated with WO 2007/077028 PCT/EP2006/012632  -32
increased HER family signal transduction.
Particularly, the disease can be  associated with
increased HER-3 phosphorylation and/or increased
complex  formation between HER-3 and other members of
the HER family and/or  increased P13 kinase activity
and/or increased c-jun terminal kinase activity 5
and/or AKT activity and/or increased ERK2 activity
and/or PYK2 activity.  Preferably, the
hyperproliferative disease is selected from the group
consisting of breast cancer, gastrointestinal cancer,
pancreatic cancer,  prostate cancer, ovarian cancer,
stomach cancer, endometrial cancer,  salivary gland
cancer, lung cancer, kidney cancer, colon cancer,
colorectal 10 cancer, thyroid cancer, bladder cancer,
glioma, melanoma or other HER-3  expressing or
overexpressing cancers, and the formation of tumor
metastases.  In accordance with the present invention,
the term "prevention or treatment",  when used herein,
refers to both therapeutic treatment and prophylactic
or 15 preventative measures, wherein the patient in
need is to prevent or slow  down (lessen) the targeted
pathologic condition or disorder. Those in need  of
prevention or treatment include those already with the
disorder as well as  those prone to have the disorder
or those in whom the disorder is to be  prevented. The
patient in need of prevention or treatment is a
mammalian 20 patient, i.e. any animal classified as a
mammal, including humans, domestic  and farm animals,
and zoo, sports, or pet animals, such as dogs, cats,
cattle,  horses, sheep, pigs, goats, rabbits, etc.
Preferably, the patient in need of  treatment is a
human patient. 25 According to the present invention,
the pharmaceutical composition of the  invention may
be formulated by mixing the active agent(s) with
physiologically  acceptable carriers, diluents and /or
adjuvants, and optionally other agents  



that are usually incorporated into formulations to
provide improved transfer,  delivery, tolerance, and
the like. The pharmaceutical composition of the 30
invention may be formulated e.g. in the form of
lyophilized formulations,  aqueous solutions,
dispersions or solid preparations, such as tablets,
dragees  or capsules. A multitude of appropriate
formulations can be found in the  formulary known to
all pharmaceutical chemists: Remington's WO
2007/077028 PCT/EP2006/012632  -33 Pharmaceutical
Sciences (18' ed, Mack Publishing Company, Easton, PA
(1990)), particularly Chapter 87 by Block, Lawrence,
therein. These  formulations include, for example,
powders, pastes, ointments, jellies,  waxes, oils,
lipids, lipid (cationic or anionic) containing
vesicles (such as 5 LipofectinT11), DNA conjugates,
anhydrous absorption pastes, oil-in-water  and
water-in-oil emulsions, emulsions carbowax
(polyethylene glycols of  various molecular weights),
semi-solid gels, and semi-solid mixtures  containing
carbowax. Any of the foregoing mixtures may be
appropriate in  treatments and therapies in accordance
with the present invention, provided 10 that the
active agent in the formulation is not inactivated by
the formulation  and the formulation is
physiologically compatible and tolerable with the
route  of administration. See also Baldrick P.,
"Pharmaceutical excipient  development: the need for
preclinical guidance.", Regul. Toxicol. Pharmacol.
32(2), 210-218 (2000); Wang W., "Lyophilization and
development of solid 15 protein pharmaceuticals.",
Int. J. Pharm. 203(1-2), 1-60 (2000); Charman  W.N.,
"Lipids, lipophilic drugs, and oral drug delivery-some
emerging  concepts.", J. Pharm. Sci. 89(8), 967-978
(2000); Powell et al.,  "Compendium of excipients for
parenteral formulations", PDA J. Pharm. Sci.  Technol.
52, 238-311 (1998); and the citations therein for
additional 20 information related to formulations,
excipients and carriers well known to  pharmaceutical
chemists. Another aspect of the present invention
pertains to the use of at least one  isolated binding
protein of the invention, and optionally at least one
other  25 active agent, e.g. at least one
anti-neoplastic agent as described above, in admixture
with pharmaceutically acceptable carriers, diluents
and/or  adjuvants, for the manufacture of a
pharmaceutical composition for the  diagnosis,
prevention or treatment of a hyperproliferative
disease. Preferably,  the pharmaceutical composition
is a pharmaceutical composition as described 30 above
and the hyperproliferative disease is a
hyperproliferative disease as  



mentioned above. Yet another aspect of the present
invention is concerned with a method for WO
2007/077028 PCT/EP2006/012632  -34 diagnosing diseases
or conditions associated with the expression of HER-3,
comprising contacting a sample with a binding protein
of the invention, and  detecting the presence of HER-3
in the sample. The sample may be a cell  that shows
expression of HER-3, such as a tumor cell, a blood
sample or 5 another suitable sample. In a preferred
embodiment of the present invention,  the diseases or
conditions associated with the expression of HER-3 are
the  hyperproliferative diseases defined above.
According to the present invention, the method may,
e.g., be used for the  10 detection of HER-3 antigen
in a cell, for the determination of HER-3 antigen
concentration in patients suffering from a
hyperproliferative disease as  mentioned above or for
the staging of said hyperproliferative disease in a
patient. In order to stage the progression of a
hyperproliferative disease in a  subject under study,
or to characterize the response of the subject to a 15
course of therapy, a sample of blood can, e.g., be
taken from the subject and  the concentration of the
HER-3 antigen present in the sample is determined.
The concentration so obtained is used to identify in
which range of  concentrations the value falls. The
range so identified correlates with a stage  of
progression or a stage of therapy identified in the
various populations of 20 diagnosed subjects, thereby
providing a stage in the subject under study. A
biopsy of the disease, e.g. cancer, tissue obtained
from the patient may also  be used assess the amount
of HER-3 antigen present. The amount of HER- 3 antigen
present in the disease tissue may be assessed by
immunohistochemistry, ELISA or antibody arrays using
HER3 antibodies of 25 the invention. Other parameters
of diagnostic interest are the dimerization  state as
well as the dimerization partners of the HER3 protein
and the  activation state of it and its partners.
Protein analytical methods to determine  those
parameters are well known in the art and are among
others western  blot and immunoprecipitation
techniques, FACS analysis, chemical 30 crosslinking,
bioluminescence resonance energy transfer (BRET),
fluorescence resonance energy transfer (FRET) and the
like (e.g. Price et al,  Methods in Molecular Biology,
218: 255-268 (2002) or the eTag technology
(W00503707, W004091384, W004011900). WO 2007/077028
PCT/EP2006/012632  



-35 Furthermore, the present invention relates in
another aspect to a method for  preventing or treating
diseases or conditions associated with the expression
of HER-3 in a patient, comprising administering to a
patient in need thereof 5 an effective amount of at
least one binding protein of the invention.
Preferably, the diseases or conditions associated with
the expression of  HER-3 are the hyperproliferative
diseases defined above. The patient in  need of
prevention or treatment is a mammalian patient, i.e.
any animal  classified as a mammal, including humans,
domestic and farm animals, and 10 zoo, sports, or pet
animals, such as dogs, cats, cattle, horses, sheep,
pigs,  goats, rabbits, etc. Preferably, the patient in
need is a human patient. In a preferred embodiment of
the present invention, the method for  preventing or
treating a hyperproliferative disease in a patient in
need  15 thereof comprises administering to the patent
an effective amount of at least one binding protein of
the invention and additionally at least one other
active  agent, e.g., at least one antineoplastic agent
as mentioned above.  Preferably, the method is for
inhibiting abnormal cell growth, migration or
invasion. 20 In addition to classical modes of
administration of potential binding protein
therapeutics, e.g. via the above mentioned
formulations, newly developed  modalities of
administration may also be useful according to the
present  invention. For example, local administration
of 131I-labeled monoclonal 25 antibody for treatment
of primary brain tumors after surgical resection has
been reported. Additionally, direct stereotactic
intracerebral injection of  monoclonal antibodies and
their fragments is also being studied clinically  and
pre-clinically. Intracarotid hyperosmolar perfusion is
an experimental  strategy to target primary brain
malignancy with drug conjugated human  30 monoclonal
antibodies. Depending on the type and severity of the
condition to be treated, about 1  pg/kg to 15 mg/kg of
the at least one binding protein of the invention may
be WO 2007/077028 PCT/EP2006/012632  -36 administered
to a patient in need thereof, e.g. by one or more
separate  administrations or by continuous infusion. A
typical daily dosage might range  from about 1 pg/kg
to about 100 mg/kg or more, depending on the factors
mentioned above. For repeated administrations over
several days or longer, 



5 depending on the condition to be treated, the
treatment is sustained until a  desired suppression of
disease symptoms occurs. The dose of the at least one
antineoplastic agent administered depends on a
variety of factors. These are, for example, the nature
of the agent, the tumor  10 type or the route of
administration. It should be emphasized that the
present  invention is not limited to any dose.
Finally, the present invention relates in a further
aspect to a kit for the  diagnosis, prevention or
treatment of hyperproliferative diseases associated
15 with HER-3 mediated signal transduction, comprising
the at least one binding protein and/or nucleic acid
molecule and/or vector of the invention.  In addition,
the kit of the invention can further comprise at least
one other  active agent, e.g. at least one other
antineoplastic agent as mentioned  above. 20 Further,
the present invention shall be explained by the
following Examples  and the accompanying drawing
figures. EXAMPLES  25 The following examples,
including the experiments conducted and results
achieved, are provided for illustrative purposes only
and are not to be  construed as limiting upon the
present invention. 30 EXAMPLE 1: HER-3 antigen and
cell line preparation In the present study,
recombinant HER-3 proteins were prepared. The
extracellular domain of HER-3 (ECD) cDNA was cloned by
polymerase chain WO 2007/077028 PCT/EP2006/012632  -37
reaction (PCR) from pcDNA3-HER-3 (expression vector
with full length  human HER-3, C.Wallasch et al., EMBO
J. 14, 4267-4275) with primers  based on-the sequence
of HER-3 (Genebank AccNr. NM_001982). 5 The primers
used for the amplification of HER-3 were as follows:
Forward primer: 5'-CGGGATCCATGTCCTAGCCTAGGGGC-3' (SEQ
ID  NO: 233) 10 Reverse primer:
5'-GCTCTAGATTAATGATGATGATGATGATGTTGTCCTAAA
CAGTCTTG-3" (SEQ ID NO: 234) The PCR product was
digested with BamH1 and Xbal and ligated into  15
pcDNA3 (Invitrogen) digested with BamH1 and Xbal.
Plasmids were  



transfected into HEK293 cells using a CaPO4 method.
The HER-3-HIS  fusion protein was purified from
harvested conditioned media via Ni-NTA  affinity
chromatography. 20 Ratl HER-3 cells were generated by
retroviral gene transfer. Briefly, GP+E  86 cells
(3x105) were seeded on a 60 mm culture disc and
transfected with 2  pg/ml pIXSN vector or pIXSN-HER-3
cDNA (C. Wallasch, PhD Thesis, Max  Planck Insitute of
Biochemistry, Martinsried, Germany) using the calcium
phosphate method. After 24h medium was replaced by
fresh medium and 25 the GP+E 86 cells were incubated
for 4-8 hrs. Subconfluent Rat1 cells  (2x105 cells per
6 cm dish) were then incubated with supernatants of
GP+E  86 cells releasing high titer pLXSN or
pLXSN-HER-3, p virus (>1 X 106  G418 c.f.u./ml; m.o.i.
of 10) for 4-12 h in the presence of Polybrene (4
mg/ml; Aldrich). After changing the medium, selection
of Ratl cells with G418 30 was started. Usually,
stable clones were picked after selection for 21 days.
EXAMPLE 2: HER-3 expression in human cancer cell lines
WO 2007/077028 PCT/EP2006/012632  -38 Receptor
tyrosine kinases, as for example HER-3, play a crucial
role in the  initiation and progression of
hyperproliferative diseases such as the  transition
from benign hyperplastic cell growth towards a
malignant  carcinoma. Since HER-3 expression varies
between tumor cells and normal 5 tissue an analysis of
HER-3 expression is a critical factor for
identification of  patient subgroups that would
benefit from treatment with binding proteins of  the
invention. Thus, HER-3 expression was quantified in a
panel of human  cancer cell lines to elucidate the
role of HER-3 in human cancer formation.  Cancer cell
lines were grown as recommended by the ATCC. In
detail, 105 10 cells were harvested with 10 mM EDTA in
PBS, washed once with FACS  buffer (PBS, 3 % FCS, 0.4
% azide) and seeded on a 96-well round bottom  plate.
The cells were spun for 3 min at 1000 rpm to remove
supernatant and  then resuspended with a-HER-3
antibody 2D1 D12 (WO03013602) (3 pg/ml).  Cell
suspensions were incubated on ice for 1 hr, washed
twice with FACS 15 buffer and resuspended with
secondary antibody (100 pl/well) donkey-anti- human-PE
(Jackson) diluted 1:50 in FACS buffer. The cell
suspensions were  incubated on ice and in the dark for
30 min, washed twice with FACS buffer  and analyzed
(FACS, Beckman Coulter). Fig. 1 shows representative
results  of the analysis and demonstrates that HER-3
is expressed in a variety of  20 human cancers. 



EXAMPLE 3: Immunization and titering 25 The HER-3 ECD
protein, that was prepared as described in Example 1
and  C32 cells (Human melanoma; ATCC #CRL-1585) were
used as an antigen.  Monoclonal antibodies against
HER-3 were developed by sequentially  immunizing
XenoMouse(r) mice (XenoMouse(r) strains: XMG1 and
XMG4,  Abgenix, Inc. Fremont, CA). XenoMouse(r)
animals were immunized via 30 footpad route for all
injections. The total volume of each injection was 50
pl  per mouse, 25 pl per footpad. For cohort #1 (10
XMG1 mice), the initial immunization was with 10 pg of
WO 2007/077028 PCT/EP2006/012632  -39 HER-3 ECD
protein admixed 1:1 (v/v) with TITERMAX GOLD(r)
(Sigma,  Oakville, ON) per mouse. The subsequent five
boosts were made with 10 p.g  of HER-3 ECD protein
admixed 1:1 (v/v) with 100 pg alum gel (Sigma,
Oakville, ON) in pyrogen-free D-PBS. The sixth boost
consisted of 10 pg of 5 HER-3 ECD protein admixed 1:1
(v/v) with TITERMAX GOLD(r). The seventh  injection
consisted of 10 pg of HER-3 ECD protein admixed 1:1
v/v with 100  pg alum gel. A final boost was made with
10 pg HER-3 ECD protein in  pyrogen-free DPBS, without
adjuvant. The XenoMouse(r) mice were  immunized on
days 0, 4, 7, 11, 15, 20, 24, and 29 for this protocol
and 10 fusions were performed on day 33. The two
bleeds were made through  Retro-Orbital Bleed
procedure on day 13 after the fourth boost, on day 19
after the sixth boost. There was no cohort #2. For
Cohort #3 (10 XMG1 mice) and Cohort #4 (10 XMG4 mice),
the first  15 injection was with 107 C32 cells in
pyrogen-free Dulbecco's PBS (DPBS)  admixed 1:1 (v/v)
with TITERMAX GOLD(r) per mouse. The next four boosts
were with 107 C32 cells in pyrogen-free DPBS, admixed
with 25 pg of Adju- Phos and 10 pg CpG per mouse. The
sixth boost was with 107 C32 cells in  pyrogen-free
DPBS, admixed 1:1 (v/v) with TITERMAX GOLD(r) per
mouse. 20 The seventh, eighth, ninth boosts were with
107 C32 cells in pyrogen-free  DPBS, admixed with 25
pg of Adju-Phos and 10 pg CpG per mouse. From  tenth
to fourteen boosts were 5 pg of HER-3 ECD protein in
pyrogen-free  DPBS, admixed with 25 pg of Adju-Phos
and 10 pg CpG per mouse. A final  boost consisted of 5
pg of HER-3 ECD protein in pyrogen-free DPBS, 25
without adjuvant. Both Cohort #3 and #4, the
XenoMouse(r) mice were  immunized on days 0, 3, 7, 11,
14, 17, 21, 24, 28, 33, 35, 38, 42 and 45 for  this
protocol and fusions were performed on day 49. The
three bleeds were  



made through Retro-Orbital Bleed procedure on day 12
after the fourth  boost, on day 19 after the sixth
boost and on day 40 after twelfth boost. 30 Selection
of animals for harvest by titer For cohort #1,
anti-HER-3 antibody titers in the serum from immunized
WO 2007/077028 PCT/EP2006/012632  -40 XenoMouse(r)
mice were determined by ELISA against HER-3 ECD
protein.  The specific titer of each XenoMouse(r)
animal was determined from the  optical density at 650
nm and is shown in Table 1 below. The titer value is
the reciprocal of the greatest dilution of sera with
an OD reading two-fold 5 that of background.
Therefore, the higher the number, the greater was the
humoral immune response to HER-3 ECD. WO 2007/077028
PCT/EP2006/012632  -41 TABLE 1  Cohort #1, XMG1 Mouse
ID After 4 in'. After 6 in'.  P3421 8,000 11,000
P3422 850 2,600  P3423 2,700 5,200  P3424 3,200 9,100
P3425 5,400 2,500  P3426 700 1,500  P3427 5,800 7,000
P3428 3,900 4,300  P3429 2,200 2,500  P34210 600 850
NC 250 175  PC 377,000 311,000  NC mAb IL-8, D39.2.1
PC xHER-3-2D1D12  5 For cohort #3 and #4, anti-HER-3
antibody titers in the serum from  immunized
XenoMouse(r) mice were determined by FACS using
Ratl/HER-3  cells (antigen positive cell line) cells
and Ratl/pLSXN cells (antigen negative  cell line).
Data are presented as geometric mean (GeoMean)
fluorescent 



10 intensity of cell anti-HER-3 cell staining by
serial dilutions of serum samples. WO 2007/077028
PCT/EP2006/012632  -42 TABLE 2  Cohort #3. XMGI  5
Sample After 6 in j. After 12 in'. Mouse ID dilution
pos cells neg cells pos cells neg cells  GeoMean
GeoMean GeoMean GeoMean  1:50 9 10 11 10 Q832-1 1:250
6 9 6 6  1:1250 6 7 4 4  1:50 8 10 29 42 Q832-2 1:250
7 8 11 11  1:1250 5 6 6 5  1:50 7 12 11 9 Q832-3 1:250
5 7 5 5  1:1250 5 5 4 4  1:50 6 10 9 9 Q832-4 1:250 6
6 5 5  1:1250 5 5 4 4  1:50 11 11 17 13 Q832-5 1:250
10 9 7 6  1:1250 6 8 5 4  1:50 7 11 15 14 Q832-6 1:250
7 7 7 6  1:1250 5 6 6 4  1:50 8 11 7 15 Q832-7 1:250 6
7 5 5  1:1250 5 5 4 4  1:50 7 8 11 20 Q832-8 1:250 6 6
7 8  1:1250 5 5 5 4  1:50 7 12 15 16 Q832-9 1:250 6 8
6 5  1:1250 6 6 4 4  1:50 8 13 34 38 



Q832-1 0 1:250 6 8 9 8  1:1250 6 6 5 4 WO 2007/077028
PCT/EP2006/012632  -43 TABLE 3  Cohort #4, XMG4 Mouse
Sample After 6 in'. After 12 in'. ID dilution pos
cells neg cells pos cells neg cells  GeoMean GeoMean
GeoMean GeoMean  1:50 4 6 91 44 Q856-1 1:250 4 5 32 18
1:1250 4 4 19 10  1:50 4 8 148 54 Q856-2 1:250 4 5 89
23  1:1250 4 4 42 9  1:50 4 5 72 14 Q856-3 1:250 4 4
28 6  1:1250 4 4 18 4  1:50 4 5 11 49 Q856-4 1:250 4 5
10 17  1:1250 4 4 8 7  1:50 4 4 74 20 Q856-5 1:250 4 4
30 14  1:1250 4 4 16 6  1:50 4 5 86 21 Q856-6 1:250 4
4 32 10  1:1250 4 4 16 5  1:50 5 6 74 32 Q856-7 1:250
4 5 32 14  1:1250 4 4 16 6  1:50 4 5 106 14 Q856-8
1:250 4 4 45 6  1:1250 4 4 22 4  1:50 5 6 53 22 Q856-9
1:250 4 4 17 11  1:1250 4 4 11 5  1:50 4 5 72 53 



Q856-10 1:250 4 4 26 17  1:1250 4 4 15 7  5 WO
2007/077028 PCT/EP2006/012632  -44 EXAMPLE 4: Recovery
of lymphocytes, B-Cell isolations, fusions and
generation of hybridomas Immunized mice were
sacrificed and the lymph nodes were harvested and  5
pooled from each cohort. The lymphoid cells were
dissociated by grinding in  DMEM to release the cells
from the tissues, and the cells were suspended in
DMEM. The cells were counted, and 0.9 ml DMEM per 100
million  lymphocytes was added to the cell pellet to
resuspend the cells gently but  completely. Using 100
pl of CD90+ magnetic beads per 100 million cells, the
10 cells were labeled by incubating the cells with the
magnetic beads at 4 C for  15 min. The
magnetically-labeled cell suspension containing up to
108  positive cells (or up to 2x109 total cells) was
loaded onto a LS+ column and  the column washed with
DMEM. The total effluent was collected as the
CD90-negative fraction (most of these cells were
expected to be B cells). 15 The fusion was performed
by mixing washed enriched B cells from above  and
nonsecretory myeloma P3X63Ag8.653 cells purchased from
ATCC (Cat.  No. CRL 1580) (Kearney et al, J. Immunol.
123, 1979, 1548-1550) at a ratio  of 1:1. The cell
mixture was gently pelleted by centrifugation at 800
g. After 20 complete removal of the supernatant, the
cells were treated with 2 to 4 ml of  pronase solution
(CalBiochem, Cat. No. 53702; 0.5 mg/ml in PBS) for no
more than 2 min. Then 3 to 5 ml of FBS was added to
stop the enzyme  activity and the suspension was
adjusted to 40 ml total volume using electro  cell
fusion solution, ECFS (0.3 M sucrose, Sigma, Cat. No.
S7903, 0.1 mM 25 magnesium acetate, Sigma, Cat. No.
M2545, 0.1 mM calcium acetate,  Sigma, Cat. No.
C4705). The supernatant was removed after
centrifugation  and the cells were resuspended in 40
ml ECFS. This wash step was  repeated and the cells
again were resuspended in ECFS to a concentration  of
2x106 cells/ml. 30 Electro-cell fusion was performed
using a fusion generator, model  ECM2001, Genetronic,
Inc., San Diego, CA. The fusion chamber size used  was
2.0 ml, using the following instrument settings:
Alignment condition: 



WO 2007/077028 PCT/EP2006/012632  -45 voltage: 50 V,
time: 50 sec; membrane breaking at: voltage: 3000 V,
time: 30  psec; post-fusion holding time: 3 sec. After
ECF, the cell suspensions were carefully removed from
the fusion  5 chamber under sterile conditions and
transferred into a sterile tube  containing the same
volume of Hybridoma Culture Medium (DMEM (JRH
Biosciences), 15 % FBS (Hyclone), supplemented with
L-glutamine,  pen/strep, OPI (oxaloacetate, pyruvate,
bovine insulin) (all from Sigma) and  IL-6 (Boehringer
Mannheim). The cells were incubated for 15 to 30 min
at 37 10 C, and then centrifuged at 400 g for five
min. The cells were gently  resuspended in a small
volume of Hybridoma Selection Medium (Hybridoma
Culture Medium supplemented with 0.5x HA (Sigma, Cat.
No. A9666)), and  the volume was adjusted
appropriately with more Hybridoma Selection  Medium,
based on a final plating of 5x106 B cells total per
96-well plate and 15 200 pi per well. The cells were
mixed gently and pipetted into 96-well plates  and
allowed to grow. On day 7 or 10, one-half the medium
was removed,  and the cells were re-fed with Hybridoma
Selection Medium. EXAMPLE 5: Selection of candidate
antibodies by ELISA  20 After 14 days of culture,
primary screening of hybridoma supernatants from  the
cohort #1 (mice in cohort one were split arbitrarily
into fusion #1 and #2)  for HER-3-specific antibodies
was performed by ELISA using purified his- tagged
HER-3 ECD and counter-screening against an irrelevant
his-tagged 25 protein by ELISA using goat
anti-hulgGFc-HRP (Caltag Inc., Cat. No.  H10507, using
concentration was 1:2000 dilution) to detect human IgG
binding to HER-3 ECD immobilized on ELISA plates. The
old culture  supernatants from the positive hybridoma
cells growth wells based on  primary screen were
removed and the HER-3 positive hybridoma cells were 30
suspended with fresh hybridoma culture medium and were
transferred to 24- well plates. After 2 days in
culture, these supernatants were ready for a
secondary confirmation screen. In the secondary
confirmation screen for  HER-3 specific fully human
IgGk antibodies, the positives in the first WO
2007/077028 PCT/EP2006/012632  -46 screening were
screened by ELISA with two sets of detective
antibodies:  goat anti-hulgGFc-HRP (Caltag Inc., Cat.
No. H10507, using concentration  



was 1:2000 dilution) for human gamma chain detection
and goat anti-hlg  kappa-HRP (Southern Biotechnology,
Cat. No. 2060-05) for human kappa 5 light chain
detection. There were 91 fully human IgG/kappa HER-3
specific  monoclonal antibodies that were generated
from cohort #1. EXAMPLE 6: Selection of candidate
antibodies by FMAT/FACS 10 After 14 days of culture,
hybridoma supernatants from the cohort #3 and #4
(fusion #3 and #4) were screened for HER-3-specific
monoclonal antibodies  by FMAT. In the primary screen,
hybridoma supernatants at 1:10 final  dilution were
incubated with Rat1-Her3 cells expressing human HER-3
and  400 ng/ml Cy5-conjugated Goat F(ab')2 anti-human
IgG, Fc-specific 15 antibody (Jackson ImmunoResearch,
Cat. No. 109-176-098) at room  temperature for 6 hr.
The binding of antibodies and detection antibodies
complex to cells were measured by FMAT (Applied
Biosystems). Non- specific binding of antibodies to
the cells was determined by their binding to  parental
Rat1 cells. A total of 420 hybridomas producing
HER-3-specific 20 antibodies were selected from
primary screen of fusion #3. The  supernatants from
these expanded cultures were tested again using the
same FMAT protocol and 262 of them were confirmed to
bind to HER-3  expressing cells specifically. A total
of 193 hybridomas producing HER-3  specific antibodies
were selected from primary screen of fusion #4. The 25
supernatants from these expanded cultures were tested
by FACS and 138 of  them were confirmed to bind to
HER-3 expressing cells specifically. In the  FAGS
confirmation assay, Ratl-Xher3 cells and parental Rat1
cells (as  negative control) were incubated with
hybridoma supernatants at 1:2 dilution  for 1 hr at
40C in PBS containing 2 % FBS. Following washing with
PBS, the 30 binding of antibodies to the cells were
detected by 2.5 pg/ml Cy5-conjugated  Goat F(ab')2
anti-human IgG, Fc-specific antibody (JIR#109-176-098)
and 5  pg/ml PE-conjugated Goat F(ab')2 anti-human
kappa-specific antibody (SB#  2063-09). After removing
the unbound antibodies by washing with PBS, the WO
2007/077028 PCT/EP2006/012632  -47 cells were fixed by
cytofix (BD# 51-2090KZ) at 1:4 dilution and analyzed
by  FACSCalibur. EXAMPLE 7: Selection of hybridomas
for cloning  5 Antibodies from cohorts 1 and 2 were
selected for hybridoma cloning based  on specificity
for HER-3 over HER1 (EGFR), HER-2 and HER-4 in ELISA  



using purified recombinant extra-cellular domains
available from, for  example R&D Biosystems, and
FACS-based analysis of human tumor cell 10 lines
expressing different HER family members, and a >
5-time increase in  mean fluorescent intensity in FACS
staining for HER-3 positive cells over  background.
Based on these criteria, a total of 23 hybridoma lines
were  selected for cloning by limiting dilution cell
plating. 15 Antibodies from cohorts 3 and 4 were
selected for hybridoma cloning based  on specificity
for HER-3 over HER-1 (EGFR), HER-2 and HER-4 plus
three  other criteria. The first criterion was an
ELISA screen for antibodies with  epitopes contained
within the L2 domain of HER-3 (see Example "Structural
Analysis of anti-HER-3 Antibodies in the Invention).
20 The second criterion was neutralization of binding
of biotinylated heregulin- alpha to HER-3 expressing
cells in a FACS based assay. SKBR-3 cells were
harvested, washed in culture medium, pelleted via
centrifugation and  resuspended in culture medium.
Resuspended cells were aliquoted into 96 25 well
plates. The plates were centrifuged to pellet the
cells. Test antibodies  in exhaust hybridoma
supernatants were added at 25pllwell and incubated
for 1 hr on ice to allow antibody binding. Fifty pl of
a 10 nM heregulin-alpha  (R&D Biosystems, Minneapolis,
MN) solution was added to each well for a  final
concentration of 5 nM and incubated on ice for 1.5 hr.
Cells were 30 washed in 150 pl PBS, pelleted by
centrifugation and the supernatant  removed. Cells
were resuspended in 50 pl of goat anti-HRG-alpha
polyclonal antibody at 10 pg/ml and incubated for 45
min of ice. Cells were  washed in 200 pl PBS, pelleted
by centrifugation and the supernatant WO 2007/077028
PCT/EP2006/012632  -48 removed. Fifty pl of a solution
of rabbit Cy5-labeled anti-goat polyclonal  antibody
at 5 pg/ml plus 7AAD at 10 pg/ml was added and
incubated on ice  for 15 min. Cells were washed in 200
pl PBS, pelleted by centrifugation and  the
supernatant removed. The cells were resuspended in 100
pl of FACS 5 buffer and read in the FACS. Test HER-3
antibodies that reduced binding  of heregulin-alpha
were those that had lowest fluorescence intensity. As
positive controls, 1:5 serial dilutions from 10,000
ng/ml to 16 ng/ml of a  mouse HER-3 mAb (105.5) or the
human IgG1 HER-3 mAb, U1-49 was  used. Negative
controls were heregulin-alpha alone, cells alone, goat
anti 10 heregulin-alpha polyclonal antibody alone and
rabbit Cy5-labeled anti-goat  



polyclonal antibody alone. The third criterion was
relative ranking for affinity and/or higher relative
mean fluorescence intensity in FACS using HER-3
expressing cell lines.  15 Relative ranking for
affinity was performed by normalizing HER-3-specific
antibody concentrations and plotting versus data from
limiting antigen ELISA  as follows. Normalization of
antigen specific antibody concentrations using high
antigen  20 ELISA Using an ELISA method, supernatants
for concentration of antigen specific  antibody were
normalized. Using two anti-HER-3 human IgG1 antibodies
from cohort 1 of known concentration titrated in
parallel, a standard curve  was generated and the
amount of antigen specific antibody in the test 25
hybridoma supernatants from cohorts 3 and 4 were
compared to the  standard. In this way, the
concentration of human HER3 IgG antibody in  each
hybridoma culture was estimated. Neutravidin plates
were made by coating neutravidin @ 8 pg/ml in  30
1XPBS/0.05% sodium azide on Costar 3368 medium binding
plates at 50  ul/well with overnight incubation at 40
C. The next day the plates were  blocked with 1XPBS/1%
skim milk. Photobiotinylated his-tagged-HER-3  ECD @
500 ng/ml in 1XPBS/1% skim milk was bound to the
neutravidin WO 2007/077028 PCT/EP2006/012632  -49
plates by incubating for 1 hour at room temperature.
Hybridoma  supernatant, serially diluted 1:2.5 from a
starting dilution of 1:31 to a final  dilution of
1:7568 in1XPBS/1% skim milk/0.05% azide, was added at
50  pl/well, and then incubated for 20 hours at room
temperature. Serially 5 dilutions were used to ensure
obtaining OD readings for each unknown in  the linear
range of the assay. Next, a secondary detection
antibody, goat  anti human IgG Fc HRP at 400 ng/ml in
1XPBX/1%skim milk was added at  50 ul/well. After 1
hour at room temperature, the plates were again washed
5  times with water and 50L of one-component TMB
substrate were added to 10 each well. The reaction was
stopped after 30 minutes by the addition of 50  pl of
1 M hydrochloric acid to each well and the plates were
read at  wavelength 450nm. A standard curve was
generated from the two IgG1  HER-3 mAbs from cohort 1,
serially diluted at 1:2 from 1000 ng/ml to 0.06  ng/ml
and assessed in ELISA using the above protocol. For
each unknown, 15 OD readings in the linear range of
the assay were used to estimate the  



concentration of human HER-3 IgG in each sample. The
limited antigen analysis is a method that affinity
ranks the antigen- specific antibodies prepared in
B-cell culture supernatants relative to all  20 other
antigen-specific antibodies. In the presence of a very
low coating of antigen, only the highest affinity
antibodies should be able to bind to any  detectable
level at equilibrium. (See, e.g., PCT Publication
WO/03048730A2  entitled "IDENTIFICATION OF HIGH
AFFINITY MOLECULES BY LIMITED  DILUTION SCREENING"
published on June 12, 2003). In this instance, two 25
mAbs from cohort 1, both of known concentration and
known KD, were used  as benchmarks in the assay.
Neutravidin plates were made by coating neutravidin at
8 pg/ml in  1XPBS/0.05% sodium azide on Costar 3368
medium binding plates at 50  30 ul/well with overnight
incubation at 4 C. The next day the plates were
blocked with 1XPBS/1% skim milk. Biotinylated
his-tagged-HER-3 ECD (50  pl/well) was bound to
96-well neutravidin plates at five concentrations:
125,  62.5, 31.2, 15.6, and 7.8 ng/ml in 1 XPBS/1 %
skim milk for 1 hour at room WO 2007/077028
PCT/EP2006/012632  -50 temperature. Each plate was
washed 5 times with water. Hybridoma  supernatants
diluted 1:31 in 1XPBS/1%skim milk/0.05% azide were
added  at 50 ul/well. After 20 hours incubation at
room temperature on a shaker,  the plates were again
washed 5 times with dH2O. Next, a secondary 5
detection antibody, goat anti human IgG Fc HRP (Horsh
Radish Peroxidase)  at 400 ng/ml in 1XPBS/1%skim milk
was added at 50 pl/well. After 1 hour at  room
temperature, the plates were again washed 5 times with
dH2O and  50L of one-component TMB substrate were
added to each well. The  reaction was stopped after 30
minutes by the addition of 50L of 1M 10 hydrochloric
acid to each well and the plates were read at
wavelength  450nm. OD readings from an antigen
concentration that yielded OD values  in the linear
range were used in for data analysis. Plotting the
high antigen data, which comparatively estimates
specific  15 antibody concentration (see above for
details), versus the limited antigen OD  illustrated
the relatively higher affinity antibodies, e.g., those
that bound had  higher OD in the limited antigen assay
while having lower amounts of IgG  HER-3 antibody in
the supernatant. 20 Hybridomas from cohorts 3 and 4
for the 33 best performing antibodies in  these sets
of assays were advanced to cloning by limiting
dilution hybridoma  



plating. Alternatively, FACS analysis of HER-3
expression of Ratl/pLXSN and  25 Ratl/HER-3 cells
showed similar results (no crossreactivity with
endogenous  rat epitopes) (Fig. 2) . In detail 1x105
cells were harvested with 10 mM EDTA in PBS, washed
once  with FACS buffer (PBS, 3 % FCS, 0.4 % azide) and
seeded on a 96-well  30 round bottom plate. The cells
were spun for 3 min at 1000 rpm to remove supernatant
and then resuspended with the specific HER-family
antibodies  (3 pg/ml). Cell suspensions were incubated
on ice for 45 min, washed twice  with FACS buffer and
resuspended with secondary antibody (100 pl/well) WO
2007/077028 PCT/EP2006/012632  -51
donkey-anti-human-PE (Jackson Immunoresearch, PA)
diluted 1:50 in FAGS  buffer. The cell suspensions
were incubated on ice and in the dark for 30  min,
washed twice with FAGS buffer and analyzed (FACS,
Beckman  Coulter). 5 EXAMPLE 8: Structural analysis of
anti-HER-3 antibodies of the invention In the
following discussion, structural information related
to antibodies  prepared in accordance with the
invention is provided. In order to analyze  10
structures of antibodies produced in accordance with
the present invention, genes encoding the heavy and
light chain fragments were amplified out of  the
particular hybridoma. Sequencing was accomplished as
follows: The VH and VL transcripts were amplified from
individual hybridoma clones  15 in 96 well plate using
reverse transcriptase polymerase chain reaction (RT-
PCR). Poly(A)+-mRNA was isolated from approximately
2x105 hybridoma  cells using a Fast-Track kit
(Invitrogen). Four PCR reactions were run for  each
Hybridoma: two for light chain (kappa (K), and two for
gamma heavy  chain (y). The QIAGEN OneStep room
temperature-PCR kit was used for 20 amplification
(Qiagen, Catalog No.210212). In the coupled room
temperature-PCR reactions, cDNAs were synthesized with
blend of room  temperature enzymes (Omniscript and
Sensiscript) using antisense  sequence specific primer
corresponded to C-K, or to a consensus of the CH1
regions of CV genes. Reverse transcription was
performed at 50 C for 1 hr 25 followed by PCR
amplification of the cDNA by HotStarTaq DNA Polymerase
for high specificity and sensitivity. Each PCR
reaction used a mixture of  5'-sense primers; primer
sequences were based on the leader sequences of  



VH and VK available at the Vbase website
(http://vbase.mrc- cpe.cam.ac.uk/). 30 PCR reactions
were run at 94 C for 15 min, initial hot start
followed by 40  cycles of 94 C for 30 sec
(denaturation), 60 C for 30 sec (annealing) and 72  C
for 1 min (elongation). WO 2007/077028
PCT/EP2006/012632  -52 PCR products were purified and
directly sequenced using forward and  reverse PCR
primers using the ABI PRISM BigDye terminator cycle
sequencing ready reaction Kit (Perkin Elmer). Both
strands were sequenced  using Prism dye-terminator
sequencing kits and an ABI 377 sequencing  5 machine.
Sequence analysis Analyses of human V heavy and V
kappa cDNA sequences of the HER3  10 antibodies were
accomplished by aligning the HER-3 sequences with
human  germline V heavy and V kappa sequences using
Abgenix in-house software  (5AS). The software
identified the usage of the V gene, the D gene and the
J gene as well as nucleotide insertions at the
recombination junctions and  somatic mutations. Amino
acid sequences were also generated in silico to 15
identify somatic mutations. Similar results could be
obtained with  commercially available sequence
analysis software and publicly available  information
on the sequence of human V, D, and J genes, e.g.,
Vbase  (http://vbase.mrc-cpe.cam.ac.uk/). 20 Molecular
cloning of mAb U1-59 Total RNA was extracted from the
tissue culture well containing multiple  hybridomas
lineages, including the hybridoma lineage secreting
antibody  U1-59. A heavy chain variable region was
amplified using 5'-leader VH 25 family specific
primers, with 3'-C-gamma primer. A major band was
amplified  using a VH4 primer, no other bands were
visible. The VH4-34 gamma  fragment was cloned into
pCDNA expression vector in frame with a human  gamma 1
constant region gene. 30 An IgM heavy chain variable
region was amplified using 5' VH family specific
primers with 3' mu constant region primer. A major
band was amplified using  VH2 primer, no other bands
were visible. The VH2-5 mu fragment was  cloned into
pCDNA expression vector in frame with a human mu
constant WO 2007/077028 PCT/EP2006/012632  



-53 region gene. V kappa chains were amplified and
sequenced. Four kappa  chain RT-PCR products were
identified. The products were sequenced and  after
sequence analysis via in silico translation, only
three of them had open- reading frames. These three
functional kappa chains were cloned out of the 5
oligoclonal U1-59 hybridoma well identified based on V
kappa gene usage  as (1) VK1 A3-JK2, (2) VK1 A20-JK3
and (3) B3-JK1. All V-kappa were  cloned into pCDNA
expression vector in frame with a human kappa light
chain constant region gene. 10 Transfections: Each
heavy chain was transfected with each of the kappa
chains in transient  transfections for a total of 6
heavy chain/kappa light chain pairs. The  transfection
of the gamma chain with the A20 kappa chain gave poor
15 antibody expression, while no antibody was secreted
or detected when the  A20 kappa chain was
co-transfected with the mu chain. A total of three IgG
sups and two IgM sups were available for HER-3 binding
assay. Chain VH D J Constant ORF  Heavy VH4-34 D1-20
JH2 Gamma yes  Heavy VI2-5 D6-6 JH4b Mu yes  Light A3
JK2 Kappa yes  Light A20 JK3 Kappa yes  Light B3 JK1
Kappa yes  Light A27 JK3 _Kappa NO 20 Binding activity
to HER-3+ cell lines was detected in FACS with the
IgG1  mAb consisting of the VH4-34 and the B3 kappa
chain. No other VHNk  combinations gave fluorescence
signal above background in FACS using  HER-3+ cell
lines. 25 Binding competition of the anti-HER-3
antibodies Multiplexed competitive antibody binning
was performed as published in Jia  et al. J Immunol
Methods. 288, 91-98 (2004) to assess clusters of HER-3
antibodies that competed for binding to HER-3. Tested
HER-3 antibodies WO 2007/077028 PCT/EP2006/012632  -54
from cohort 1 clustered into 5 bins based on
competition for binding.  Bin#1 Bin#2 Bin#3 Bin#4
Bin#5  U1-42 U1-48 U1-52 U1-38 U1-45  U1-44 U1-50
U1-39 U1-40  



U1-62 U1-51 U1-41  U1-46 U1-43  U1-47 U1-49 U1-61
U1-58 U1-53 U l-55  Epitope characterization of
anti-HER-3 antibodies 5 The epitopes of human
anti-HER-3 antibodies of the invention were
characterized. First a dot blot analysis of the
reduced, denatured HER-3-His  tagged purified ECD
protein showed absence of binding by the anti-HER-3
antibodies tested (U1-59, U1-61, U1-41, U1-46, U1-53,
U1-43, U1-44, U1 10 47, U1-52, U1-40, U1-49))
demonstrating that all had epitopes sensitive to
reduction of disulfide bonds, suggesting that all had
discontinuous epitopes.  Next, the antibodies were
mapped to defined domains in the HER-3  molecule by
engineering various human-rat HER-3 chimeric
molecules,  based on the division of the HER-3
extra-cellular domain into four domains:  15 1) L1
(D1): the minor ligand-binding domain,  2) S1 (D2):
the first cysteine-rich domain, 3) L2 (D3): the major
ligand-binding domain, and  4) S2 (D4): the sec
cysteine-rich domain. 20 The extra-cellular domain
(ECD) of Human HER-3 cDNA was amplified from
RAT1-HER-3 cells. The rat HER-3 cDNAs was amplified by
RT-PCR from  rat liver RNA and confirmed by
sequencing. The cDNAs expressing the ECD  of human and
rat Her3 were cloned into mammalian expression vectors
as 25 V5-His fusion proteins. Domains from the human
HER-3 ECD were swapped  into the scaffold provided by
the rat HER-3 ECD by using the Mfe1, BstX1  and Draill
internal restriction sites. By this means, various
chimeric WO 2007/077028 PCT/EP2006/012632  -55
rat/human HER-3 ECD HIS fusion proteins (amino acids
1-160, 161-358,  359-575, 1-358, 359-604) were
constructed and expressed via transient  transfection
of HEK 293T cells. Expression of the constructs was
confirmed  using a rat polyclonal antibody against
human HER-3. The human 5 monoclonal antibodies were
tested in ELISA for binding to the secreted  chimeric
ECDs. 



Two of the human antibodies, including antibody U1-59,
cross-reacted with  rat HER-3. To assign binding
domains, these mAbs were tested against a  10
truncated form of HER-3 consisting of L1-S1-V5his
tagged protein purified from the supernatant of HEK
293T cells transfected with a plasmid DNA  encoding
the expression of the L1-S1 extra-cellular domains of
HER3. mAb  U1-59 bound to the L1-S1 protein in ELISA,
implying that its epitope is in L1- S1. mAb 2.5.1 did
not bind to the L1-S1 protein, implying that its
epitope is 15 in L2-S2. Further mapping of antibody
U1-59 was accomplished using  SELDI time of flight
mass spectroscopy with on-chip proteolytic digests of
mAb-HER-3 ECD complexes. Mapping U1-59 epitopes using
SELDI  20 Further mapping of antibody U1-59 was
accomplished using a SELDI time of  flight mass
spectroscopy with on-chip proteolytic digests of
mAb-HER-3 ECD  complexes. Protein A was covalently
bound to a PS20 protein chip array and  used to
capture mAb U1-59. Then the complex of the PS20
protein chip and 25 the monoclonal antibody was
incubated with HER-3-His purified antigen.  Next the
antibody-antigen complex was digested with high
concentration of  Asp-N. The chip was washed,
resulting in retention of only the HER-3  peptide
bound to the antibody on the chip. The epitope was
determined by  SELDI and identified by mass of the
fragment. The identified 6814 D 30 fragment
corresponds to two possible expected peptides
generated from a  partial digest of the HER-3-his ECD.
Both overlapping peptides map to the  domain S1. By
coupling SELDI results with binding to a HER-3
deletion  construct, the epitope was mapped to
residues 251 to 325. WO 2007/077028 PCT/EP2006/012632
-56 The location of the binding domains in the
extracellular part of HER-3 that  are recognized by
the human anti-HER-3 mAbs of the invention are
summarized in Table 4. The epitope domain mapping
results were 5 consistent with results from antibody
competition binding competition bins,  with antibodies
that cross-competed each other for binding to HER-3
also  mapping to the same domains on HER-3 (Fig. 3).
TABLE 4  10 A summary of mAb's binding domain based on
ELISA assay results  Binding Binding  



mAb Rat XR domain Ab Rat XR domain  U1-59 Yes S1 U1-2
No L2  U1-61 No L2 U1-7 No L2  U1-41 No L2 U1-9 No L2
U1-46 No S1 U1-10 No L2  U1-53 No L2 U1-12 No L2
U1-43 No L2 U1-13 No L2  U1-44 No S1 U1-14 No L2
U1-47 No S1 U1-15 No L2 U l-52 Yes L2S2 U l-19 No L2
U1-40 No L2 U1-20 No L2  U1-49 No L1 U1-21 No L2
U1-21 No L2 U1-28 No L2  U1-22 No L2 U1-31 No L2
U1-23 No L2 U1-32 No L2  U1-24 No L2 U1-35 No L2  U
l-25 No L2 U l-36 No L2  U1-26 No L2 U1-37 No L2  U
l-27 No L2 XR = cross-reactive  15 EXAMPLE 9:
Determination of canonical classes of antibodies
Chothia, et al. have described antibody structure in
terms of "canonical WO 2007/077028 PCT/EP2006/012632
-57 classes" for the hypervariable regions of each
immunoglobulin chain (J. Mol.  Biol., 1987 Aug 20,
196(4):901-17). The atomic structures of the Fab and
VL  fragments of a variety of immunoglobulins were
analyzed to determine the  relationship between their
amino acid sequences and the three-dimensional 5
structures of their antigen binding sites. Chothia, et
al. found that there were  relatively few residues
that, through their packing, hydrogen bonding or the
ability to assume unusual phi, psi or omega
conformations, were primarily  responsible for the
main-chain conformations of the hypervariable regions.
These residues were found to occur at sites within the
hypervariable regions 10 and in the conserved R-sheet
framework. By examining sequences of  immunoglobulins
having unknown structure, Chothia, et al. show that
many  immunoglobulins have hypervariable regions that
are similar in size to one  



of the known structures and additionally contained
identical residues at the  sites responsible for the
observed conformation. 15 Their discovery implied that
these hypervariable regions have conformations  close
to those in the known structures. For five of the
hypervariable regions,  the repertoire of
conformations appeared to be limited to a relatively
small  number of discrete structural classes. These
commonly occurring main 20 chain conformations of the
hypervariable regions were termed "canonical
structures." Further work by Chothia, et al. (Nature,
1989 Dec 21-28, 342  (6252):877-83) and others
(Martin, et al. J. Mol. Biol., 1996 Nov 15, 263(5):
800-15) confirmed that there is a small repertoire of
main-chain  conformations for at least five of the six
hypervariable regions of antibodies.  25 The CDRs of
each antibody described above were analyzed to
determine  their canonical class. As is known,
canonical classes have only been  assigned for CDR1
and CDR2 of the antibody heavy chain, along with
CDR1, CDR2 and CDR3 of the antibody light chain. The
tables below 30 summarizes the results of the
analysis. The canonical class data is in the  form of
HCDRI-HCDR2-LCDRI-LCDR2-LCDR3, wherein "HCDR" refers
to  the heavy chain CDR and "LCDR" refers to the light
chain CDR. Thus, for  example, a canonical class of
1-3-2-1-5 refers to an antibody that has a WO
2007/077028 PCT/EP2006/012632  -58 HCDR1 that falls
into canonical class 1, a HCDR2 that falls into
canonical  class 3, a LCDR1 that falls into canonical
class 2, a LCDR2 that falls into  canonical class 1,
and a LCDR3 that falls into canonical class 5. 5
Assignments were made to a particular canonical class
where there was 70  % or greater identity of the amino
acids in the antibody with the amino acids  defined
for each canonical class. The amino acids defined for
each antibody  can be found, for example, in the
articles by Chothia, et al. referred to above.  Table
5 and Table 6 report the canonical class data for each
of the HER-3 10 antibodies; Where there was less than
70 % identity, the canonical class  assignment is
marked with an asterisk ("*") to indicate that the
best estimate  of the proper canonical class was made,
based on the length of each CDR  and the totality of
the data. Where there was no matching canonical class
with the same CDR length, the canonical class
assignment is marked with a 15 letter s and a number,
such as "s18", meaning the CDR is of size 18. Where  



there was no sequence data available for one of the
heavy or light chains,  the canonical class is marked
with "Z". WO 2007/077028 PCT/EP2006/012632  -59- TABLE
5 ntibody Antibody  sorted) 1-H2-L1-L2-L3 H31en th
(sorted) HI-H2-L1-L2-L3 H31en th  1-38 3-1-4-1-1 U1-7
3-1-2-1-1 12  1-39 1-1-4-1*-1 U1-9 3-1-2-1-1 12  1-40
3-1-4-1-1 15 U1-10 3-1-2-1-1 12  1-41 3-1-2-1-1 15
U1-12 3-1-2-1-1 12  1-42 1-2-2-1-1 U1-13 3-1-4-1-1 7
1-43 3-1-2-1-1 17 U1-14 3-1-2-1-1 12  1-44 1-2-2-1-1
U1-15 3-1-8-1-1 14  1-45 1-2*-2-1-1 16 U l-19
3-1-Z-Z-Z 12 1-46 3-s18-Z-Z-Z 17 U l-20 3-1-2-1-1 19
1-47 3-s'18-2-1-1 16 U l-21 3-1-2-1-1 12  1-48
1-1-Z-Z-Z 16 U1-22 3-1-2-1-1 12  1-49 1-3-4-1-1 17 U
l-23 3-1-2-1-1 12  1-50 3-1-2-1-1 17 U1-24 3-1-2-1-1
12  1-51 1-1-3-1-1 19 U l-25 3-1-2-1-1 12  1-52
3-1-8-1-1 15 U1-26 3-1-2-1-1 12  1-53 1-3-2-1-1 10
U1-27 3-1-2-1-1 12  1-55 3-1-4-1-1 15 U1-28 3-1-2-1-1
12  1-57 3-1-4-1-1 15 U l-31 1-2-2-1-1 13  1-58
1-3-2-1-1 12 U l-32 3-1-2-1-1 12  1-59 1-1-3-1-1 U
l-35 1-3-2-1-1 14 J1-61.1 3-1 *-2-1-1 16 U l-36
3-1-2-1-1 12  1-62 1-2-8-1-1 12 U 1-37 1-2-Z-Z-Z 13
1-2 3-1-2-1-1 12 Table 7 is an analysis of the number
of antibodies per class. The number of  5 antibodies
having the particular canonical class designated in
the left column  is shown in the right column. The
four mAbs lacking one chain sequence  data and thus
having "Z" in the canonical assignment are not
included in this  counting. 10 The most commonly seen
structure is 3-1-2-1-1: Twenty-one out of forty-one
mAbs having both heavy and light chain sequences had
this combination. 



15 WO 2007/077028 PCT/EP2006/012632  -60 TABLE 6
H1-H2-L1-L2-L3 Count  1-1-3-1-1 2  1-1-4-1*-1 1
1-2-2-1-1 4  1-2-8-1-1 1  1-3-2-1-1 3  1-3-4-1-1 1
3-1-2-1-1 21  3-1-4-1-1 5  3-1-8-1-1 2  3-s18-2-1-1 1
EXAMPLE 10: Determination of antibody affinity 5
Affinity measurements of anti-HER-3 antibodies of the
invention were  performed by indirect FACS Scatchard
analysis. Therefore, 105 cells of  interest or SK-Br 3
cells were harvested with 10 mM EDTA in PBS, washed
once with FACS buffer (PBS, 3 % FCS, 0.4 % azide) and
seeded on a 96- well round bottom plate. The cells
were spun for 3 min at 1000 rpm to 10 remove
supernatant and then resuspended with a-HER-3 antibody
(3 pg/ml)  or with antibody dilutions (100 pl/well)
starting with 20 pg/ml human  monoclonal antibody in
FACS buffer, diluted in 1:2 dilution steps. Cell
suspensions were incubated on ice for 1 hr, washed
twice with FACS buffer  and resuspended with secondary
antibody (100 pl/well) donkey-anti-human 15 PE
(Jackson) diluted 1:50 in FACS buffer. The cell
suspensions were  incubated on ice and in the dark for
30 min, washed twice with FACS buffer  and analyzed
(FACS, Beckman Coulter). According to the FACS
Scatchard  analysis, the fluorescence mean was
calculated for each measurement.  Background staining
(= without 1st antibody) was subtracted from each 20
fluorescence mean. Scatchard plot with x-value =
fluorescence mean and y- value = fluorescence
mean/concentration of mAb (nM) was generated. The  KD
was taken as the absolute value of 1/m of linear
equation. Fig. 4 shows a  kinetic analysis using the
U1-59 antibody of the invention. In the following
table 8 affinity measurements for certain antibodies
of the invention selected  25 in this manner are
provided. 



WO 2007/077028 PCT/EP2006/012632  -61 TABLE 7 KD
clone (nM)  U1-38 n.d.  U l-39 102  U1-40 6,7  U1-41
0,18  U1-42 n.d.  Ul-43 0,57  U1-44 4 10 U1-52 16,8
U1-61 0,13  U1-62 20,4  U l-46 13,8  U1-47 9,38  U
l-49 1 U l-50 39,3  15 U1-51 131,6  U1-53 0,082
U1-55.1 3,7  U l-58 6,4  U l-59 3,69  U1-24 0,06 20
U1-7 0,02  EXAMPLE 11: Anti-HER-3 antibodies of the
invention induce HER-3  receptor endocytosis 25 HER-3
has been identified as a factor that can influence
initiation and  progression of hyperproliferative
diseases through serving as an important  gatekeeper
of HER family mediated cell signaling. Thus, if HER-3
is  effectively cleared from the cell surface/membrane
by receptor  internalization, cell signaling and
therefore transformation and/or 30 maintenance of
cells in malignancy can be ultimately diminished or
suppressed. In order to investigate whether anti-HER-3
antibodies of the invention are WO 2007/077028
PCT/EP2006/012632  



-62 capable of inducing accelerated endocytosis of
HER-3, the relative amount  of HER-3 molecules on the
cell surface after 0.5 and 4 hr incubation of the
cells with anti-HER-3 antibodies of the invention were
compared. 3x105 cells  were seeded in normal growth
medium in 24-well dish and left to grow 5 overnight.
Cells were preincubated with 10 pg/ml anti-HER-3 mAbs
in  normal growth medium for the indicated times at 37
C. Cells were detached  with 10 mM EDTA and incubated
with 10 pg/ml anti-HER-3 mAbs in wash  buffer (PBS, 3
% FCS, 0.04 % azide) for 45 min at 4 C. Cells were
washed  twice with wash buffer, incubated with
donkey-anti-human-PE secondary 10 antibody (Jackson)
diluted 1:100 for 45 min at 4 C, washed twice with
wash  buffer and analyzed by FACS (BeckmanCoulter,
EXPO). Data shown in Fig. 5 demonstrate that treatment
of cells with anti-HER-3  antibodies leads to
internalization of the receptor. Data are shown as %
15 internalization and refer to the reduction of the
mean fluorescence intensity  of anti-HER3 treated
samples relative to control-treated samples. EXAMPLE
12: Inhibition of ligand binding to human cancer cells
SKBr3 by  human anti-HER-3 antibodies of the invention
20 Radioligand competition experiments were performed
in order to quantitate  the ability of the anti-HER-3
antibodies of the invention to inhibit ligand  binding
to HER-3 in a cell based assay. Therefore, the HER-3
receptor  binding assay was performed with 4x105
SK-BR-3 cells which were 25 incubated with varying
concentrations of antibodies for 30 min on ice. 1.25
nM [1125]-a-HRG/['251]-(3-HRG were added to each well
and the incubation was  continued for 2 hr on ice. The
plates were washed five times, air-dried and  counted
in a scintillation counter. Figs. 6a-e show the
results of these  experiments performed with
representative anti-HER-3 antibodies of the 30
invention and demonstrate that the antibodies of the
invention are capable of  specifically reducing the
binding of [1251]-a-HRG/[12511-0-HRG to cells
expressing endogenous HER-3. WO 2007/077028
PCT/EP2006/012632  -63 EXAMPLE 13: Inhibition of
liciand-induced HER-3 phosphorylation by human
anti-HER-3 antibodies of the invention ELISA
experiments were performed in order to investigate
whether the  5 antibodies of the invention are able to
block ligand R-HRG-mediated  



activation of HER-3. Ligand-mediated HER-3 activation
was detected by  increased receptor tyrosine
phosphorylation. Day 1: 1 x 96 well dish was coated
with 20 pg/ml Collagen I in 0,1 M acetic  10 acid for
4 hr at 37 C. 2.5x105 cells were seeded in normal
growth medium  Day 2: Cells were starved in 100 pl
serum free medium for 24 hr. Day 3: Cells were
preincubated with 10 pg/ml anti-HER-3 mAbs for 1 hr at
15 37 C and then treated with 30 ng/ml 13-HRG-EGF
domain (R&D Systems)  for 10 min. Medium was flicked
out and cells were fixed with 4 %  formaldehyde
solution in PBS for 1 hr at room temperature.
Formaldehyde  solution was removed and cells were
washed with wash buffer (PBS/0.1 %  Tween 20). Cells
were quenched with 1 % H202, 0.1 % NaN3 in wash buffer
20 and incubated for 20 min at room temperature, then
blocked with NET- Gelantine for 5 hr at 4 C. Primary
antibody phospho-HER-3 (Tyr1289)  (polyclonal rabbit;
Cell signaling #4791; 1:300) was added overnight at 4
C.  Day 4: The plate was washed 3x with wash buffer,
then incubated with anti 25 rabbit-POD diluted 1:3000
in PBS - 0.5 % BSA was added to each well and
incubated for 1.5 hr at room temperature. The plate
was washed 3x with  wash buffer and once with PBS.
Tetramethylbenzidine (TMB, Calbiochem)  was added and
monitored at 650 nm. The reaction was stopped by
addition  of 100 pl 250 nM HCI and the absorbance was
read at 450 nm with a 30 reference wavelength of 650
nm using a Vmax plate reader (Thermo Lab  Systems).
Fig. 7a shows representative results of this
experiment, demonstrating that WO 2007/077028
PCT/EP2006/012632  -64 anti-HER-3 antibodies of the
invention were able to reduce ligand-mediated  HER-3
activation as indicated by decreased receptor tyrosine
phosphorylation. Data are shown as percent reduction
by therapeutic  antibodies relative to a control
antibody. 5 To test potency of mAb U1-53 to inhibit
ligand induced HER-3 activation,  MCF-7 cells were
starved for 24 hr, incubated with mAb U1-53 for 1 hr
at 37  C and stimulated with 10 nM HRG-(3 for 10 min.
Lysates were transferred to  1 B4 (mouse anti-HER-3
mAb) ELISA plates and phosphorylation of HER-3 10 was
analysed with antibody 4G10. As shown in Fig. 7b
phosphorylation of  HER-3 was almost completely
inhibited in a dose dependent manner with an  IC50 of
0.14 nM. 



EXAMPLE 14: Inhibition of ligand-induced p42/p44
MAP-Kinase  15 phosphorylation by human anti-HER-3
antibodies of the invention Next ELISA experiments
were performed in order to investigate whether the
antibodies of the invention are able to block Iigand
R-HRG-mediated  activation of p42/p44 MAP-Kinase.
Ligand-mediated HER-3 activation was  20 detected by
increased protein (Thr202/Tyr204) phosphorylation. Day
1: 1 x 96 well dish was coated with 20 pg/ml Collagen
I in 0,1 M acetic  acid for 4 hr at 37 C. 3x105 cells
were seeded in normal growth medium 25 Day 2: Cells
were starved in 100 pl serum free medium for 24 hr.
Day 3: Cells were preincubated with 5 pg/ml anti-HER-3
mAbs for 1 hr at 37  C and then treated with 20 ng/ml
R-HRG-EGF domain (R&D Systems) for  10 min. Medium was
flicked out and cells were fixed with 4 % formaldehyde
30 solution in PBS for 1 hr at room temperature.
Formaldehyde solution was  removed and cells were
washed with wash buffer (PBS/0.1 % Tween 20).  Cells
were quenched with 1 % H202, 0.1 % NaN3 in wash buffer
and  incubated for 20 min at room temperature, then
blocked with PBS/0.5 % WO 2007/077028
PCT/EP2006/012632  -65 BSA for 5 hr at 4 C. Primary
antibody phospho-p44/p42 MAP Kinase  (Thr202/Tyr204)
(polyclonal rabbit; Cell signaling #9101; 1:3000) was
added  overnight at 4 C. 5 Day 4: The plate was washed
3x with wash buffer, then incubated with anti-
rabbit-HRP diluted 1:5000 in PBS - 0.5 % BSA was added
to each well and  incubated for 1.5 hr at room
temperature. The plate was washed 3x with  wash buffer
and once with PBS. Tetramethylbenzidine (TMB,
Calbiochem)  was added and monitored at 650 nm. The
reaction was stopped by addition 10 of 100 pl 250 nM
HCI and The absorbance was read at 450 nm with a
reference wavelength of 650 nm using a Vmax plate
reader (Thermo Lab  Systems). Fig. 8 shows
representative results of this experiment. The
antibodies of the  15 invention were able to reduce
ligand-mediated p42/p44 MAP-Kinase  activation as
indicated by decreased phosphorylation. Data are shown
as  percent reduction by therapeutic antibodies
relative to a control antibody.  EXAMPLE 15:
Inhibition of R-HRG-induced phospho-AKT
phosphorylation 20 by human anti-HER-3 antibodies of
the invention In the following ELISA experiment we
investigated whether the anti-HER-3  antibodies of the
invention are able to block ligand (3-HRG-mediated  



activation of AKT-Kinase. Ligand-mediated AKT
activation was detected by  25 increased protein
(Ser473) phosphorylation. Day 1: 1 x 96 well dish was
coated with 20 pg/ml Collagen I in 0,1 M acetic  acid
for 4 hr at 37 C. 3x105 cells were seeded in normal
growth medium 30 Day 2: Cells were starved in 100 pl
serum free medium for 24 hr. Day 3: Cells were
preincubated with 5 pg/ml anti-HER-3 mAbs for 1 hr at
37 C and then treated with 20 ng/ml R-HRG-EGF domain
(R&D Systems) WO 2007/077028 PCT/EP2006/012632  -66
for 10 min. Medium was flicked out and cells were
fixed with 4 %  formaldehyde solution in PBS for 1 hr
at room temperature. Formaldehyde  solution was
removed and cells were washed with wash buffer
(PBS/0.1 %  Tween 20). Cells were quenched with 1 %
H202, 0.1 % NaN3 in wash buffer 5 and incubated for 20
min at room temperature, then blocked with PBS/0.5 %
BSA for 5 hr at 4 C. Primary antibody phospho-Akt
(Ser473) (polyclonal  rabbit; Cell signaling #9217;
1:1000) was added overnight at 4 C. Day 4: The plate
was washed 3x with wash buffer, then incubated with
anti- 10 rabbit-HRP diluted 1:5000 in PBS-0.5 % BSA
was added to each well and  incubated for 1.5 hr at
room temperature. The plate was washed 3x with  wash
buffer and once with PBS. Tetramethylbenzidine (TMB,
Calbiochem)  was added and monitored at 650 nm. The
reaction was stopped by addition  of 100 pl 250 nM HCI
and The absorbance was read at 450 nm with a 15
reference wavelength of 650 nm using a Vmax plate
reader (Thermo Lab  Systems). Fig. 9 shows
representative results of this experiment. The
anti-HER-3  antibodies of the invention were able to
reduce R-HRG-mediated AKT as  20 indicated by
decreased phosphorylation. Data are shown as percent
reduction by therapeutic antibodies relative to a
control antibody. EXAMPLE 16: Inhibition of
a-HRG/5-HRG-mediated MCF7 cell proliferation  by human
anti-HER-3 antibodies of the invention 25 In vitro
experiments were conducted in order to determine the
ability of the  antibodies of the invention to inhibit
HRG-stimulated cell proliferation. 2000  MCF7 cells
were seeded in FCS-containing medium on 96-well plates
overnight. Cells were preincubated in quadruplicates
with antibody diluted in 30 medium with 0.5 % FCS for
1 hr at 37 C. Cells were stimulated with 30  ng/ml a-
or 20 ng/ml (3-HRG (R&D Systems) by adding ligand
directly to  



antibody solution and were then left to grow for 72
hr. AlamarBlueTM  (BIOSOURCE) was added and incubated
at 37 C in the dark. Absorbance WO 2007/077028
PCT/EP2006/012632  -67 was measured at 590 nm every 30
min. The data were taken 90 min after  addition of
alamar blue. The results as indicated in Fig. 10 show
that  representative antibodies of the invention
inhibit HRG-induced cell growth in  human cancer
cells. Data are shown as percent reduction by
therapeutic  5 antibodies relative to a control
antibody. EXAMPLE 17: Inhibition of 13-HRG-induced
MCF7 cell migration by human  anti-HER-3 antibodies of
the invention 10 Transmigration experiments were
performed in order to investigate whether  the
antibodies of the invention block cell migration.
Serum-starved MCF7  cells were preincubated by adding
the indicated amount of antibody to the  cell
suspension and incubating both for 45 min at 37 C. 500
pl cell  suspension (50,000 cells) was then placed in
the top chamber of collagen I 15 coated transwells (BD
Falcon, 8 pm pores). 750 pl medium (MEM, amino  acids,
Na-pyruvate, Pen.-Strept., 0,1 % BSA, without fetal
calf serum) alone  or containing the ligands
13-HRG-EGF domain (R&D Systems) were used in  the
bottom chamber. Cells were left to migrate for 8 hr at
37 C and were  stained with DAPI. 20 Stained nuclei
were counted manually; percent inhibiton was expressed
as  inhibition relative to a control antibody. Fig. 11
shows the result of the experiment demonstrating that
representative  25 anti-HER-3 antibodies of the
invention reduce HRG-induced cell migration.  EXAMPLE
18: Colony formation assay (soft agar assay) Soft agar
assays were conducted in order to investigate the
ability of the  30 anti-HER-3 antibodies of the
invention to inhibit anchorage independent cell
growth. The soft agar colony formation assay is a
standard in vitro assay to  test for transformed
cells, as only such transformed cells can grow in soft
agar. WO 2007/077028 PCT/EP2006/012632  -68 750 to
2000 cells (depending on the cell line) were
preincubated with  indicated antibodies at 10 pg/ml in
IMDM medium (Gibco) for 30 min and  resuspended in 0.4
% Difco noble agar. The cell suspension was plated on



0.75 % agarose underlayer containing 20 % FCS in
quadruplicate in a 96 5 well plate. Colonies were
allowed to form for 14 days and were then stained
with 50 pl MTT (0.5 mg/ml in PBS) overnight. Figs. 12
a-i show the results of  these experiments performed
with three representative antibodies of the
invention. These results demonstrate that anti-HER-3
antibodies of the  invention reduce anchorage
independent cell growth of MDA-MB361 and 10 NCI-ADR
breast cancer cells (Fig. 12a,b), MKN-28 gastric
cancer (Fig. 12c),  HT144 melanoma cells (Fig. 12d),
Skov3 ovary carcinoma cells (Fig. 12e),  PPC-1
prostate cancer cells (Fig. 12f),BX-PC3 pancreas
cancer cells (Fig.  12g), A431 epidermoid carcinoma
cells (Fig. 12h) and lung carcinoma cells  (Fig. 12i).
Colonies were counted with a Scanalyzer HTS camera
system  15 (Lemnatec, Wuerselen). EXAMPLE 19: Human
anti-HER-3 antibodies inhibit human breast  carcinoma
-growth in nude mice 20 The anti-tumor efficacy of
therapeutic antibodies is often evaluated in human
xenograft tumor studies. In these studies, human
tumors grow as xenografts  in immunocompromised mice
and therapeutic efficacy is measured by the  degree of
tumor growth inhibition. In order to determine, if the
anti-HER-3  antibodies of the invention interfere with
tumor growth of human breast 25 cancer cells in nude
mice, 5x106 T47D cells were implanted in female NMRI
nude/nude mice. Tumors were subcutaneous, grown on the
back of the  animal. Treatments began when tumors
reached a mean volume of 20 mm3;  eight days post
implantation. Prior to first treatment, mice were
randomized  and statistical tests performed to assure
uniformity in starting tumor volumes 30 (mean, median
and standard deviation) across treatment groups.
Treatment  started with a loading dose of 50 mg/kg
followed by 25 mg/kg injections once  a week by
intraperitoneal injection. A control arm received
doxorubicin  (pharmaceutical grade). All animals were
supplemented with 0.5 WO 2007/077028 PCT/EP2006/012632
-69- mg/kg/week oestrogen injected i.p. Details of the
treatment groups are given below. r N 1It Compound
Loading Weekly dose Route Schedule  (mg/kg) (mg/kg) 1.
10 PBS -- I. P. once/week  2. 10 doxorubicin 8m /k
i.v. once/week*  3. 10 U1-53 50mg/kg 25mg/kg i.p.
once/week  



20m1/kg 1Oml/k 5 * doxorubin treatment as described by
Boven et al., Cancer Research, 1992. Data for median
tumor volume (Fig. 13) demonstrated that
administration of  an anti-HER-3 antibody of the
invention resulted in reduction of tumor  growth. 10
EXAMPLE 20: Human anti-HER-3 antibodies inhibit human
pancreatic tumor  growth in SCID mice To test the
therapeutic potential of anti-HER3 antibodies in other
solid tumor  15 types the anti-HER-3 antibodies, U1-53
and U1-59, were tested in mice with  established
tumors derived from the human pancreatic tumor cell
line  BxPC3. As controls sets of mice treated with
either the vehicle control, PBS,  or the. established
therapeutic antibody, Erbitux, were included. 5x106
BxPC3 cells were inoculated subcutaneously without
Matrigel into CB17 20 SCiD mice. Mice bearing
established tumors with a mean volume of 140mm2
received 50mg/kg of U1-53, U1-59, Erbitux or the
equivalent volume of PBS  via intraperitoneal
injection. Thereafter the mice received once weekly
25mg/kg injections for the duration of the study. 25
The results for this experiment are shown in Fig. 14.
U1-53 and U1-59  reduced the growth of the human
pancreatic tumors in a cytostatic fashion.  Notably,
in this experiment, U1-53 and U1-59 were more
effective than the  EGFR-targeting antibody Erbitux at
delaying tumor growth. These data  demonstrated the
therapeutic efficacy of anti-HER-3 antibodies of the
WO 2007/077028 PCT/EP2006/012632  -70 invention in
comparison to a benchmark therapeutic agent. EXAMPLE
21: Combining the human anti-HER-3 antibodies with
anti-EGFR  antibodies increases anti-tumor activity 5
The monotherapy of hyperproliferative diseases with
targeted antibodies is  often hampered by problems
such as, on the one hand, the development of
resistance to drugs, and on the other hand, a change
in the antigenicity. For  example, loss of
antigenicity after prolonged treatment may render
tumor 10 cells insensitive to therapeutic antibodies,
since those tumor cells that do not  express or have
lost the targeted antigen have a selective growth
advantage. These problems might be evaded by using the
antibodies of the  invention in combination with a
therapeutic antibody that targets a different  



receptor on the tumor cells, or another antineoplastic
agent. Intervening in 15 multiple signaling pathways
or even related pathways but at multiple  intervention
steps might also provide therapeutic benefit. These
combined  treatment modalities are likely to be more
efficacious, because they combine  two anti-cancer
agents, each operating via a different mechanism of
action. 20 In order to demonstrate the feasibility of
the anti-HER-3 antibodies of the  invention, U1-53 and
U1-59, as suitable combination agents, we compared
monotherapeutic administrations of U1-53 or U1-59 with
those in which  either U1-53 or U1-59 was combined
with the anti-EGR specific antibody,  Erbitux. 5x106
BxPC3 cells were inoculated subcutaneously with
Matrigel 25 into CB17 SCID mice. After tumor volumes
had reached 200 mm3, mice  were randomized into
individual treatment groups. Weekly intraperitoneal
administrations of U1-53, U1-59 and Erbitux as single
agents or  combinations of either anti-HER3 antibodies
with Erbitux or as a cocktail of  two anti HER-3
antibodies were performed. All antibodies were dosed
at a 30 single loading doses of 50 mg/kg/week,
followed by weekly injections of 25  mg/kg for six
weeks. Control arms received bi-weekly administrations
of  Gemcitabine (120 mg/kg), weekly pooled human IgG
or weekly vehicle  (PBS) injections. The regimens are
detailed below. WO 2007/077028 PCT/EP2006/012632  -71
Gr N Compound Loading Weekly Route Schedule  dose
(mg/kg) dose m /k 4. 12 PBS 20m1/k 1Oml/k 7d i. .  5.
12 Pooled human 50mg/kg 25mg/kg q7d i.p.  IG 6. 12 U
l-53 50m /k 25m /k 7d i. .  7. 12 U1-59 50m /k 25mg/kg
7d i.p.  8. 12 Erbitux 50mg/kg 25m /k 7d i.p.  9. 12
U1-53 + 25mg/kg 12.5mg/kg q7d i.p.  Erbitux each each
10 12 U1-59 + 25mg/kg 12.5mg/kg q7d i.p.  Erbitux each
each 11 12 U l-53 + U l-59 25mg/kg 12.5mg/kg q7d i.p.
each each 12 12 Gemcitabine none 120 mg/kg 2x ip  



weekly  The results for this experiment are shown in
Fig. 15. Antibodies U1-53 and  U1-59, when
administered as single agents, delayed the growth of
the 5 human pancreatic tumors to the same degree as
Gemcitabine, which is  often used as a standard
anti-pancreatic cancer chemotherapy. Co-
administration of Erbitux with U1-53 or U1-59 resulted
in a significantly  greater reduction of tumor growth
than observed with either single agent  administration
of U1-53, U1-59 or Erbitux. Thus, a beneficial
therapeutic 10 response can be achieved by combining
the anti-HER-3 antibodies of the  invention with
suitable antibodies that target separate tumor
antigens. In summary, the anti-HER-3 antibodies of the
invention have potent  therapeutic efficacy against
human tumors in vivo. They can be effectively  15
combined with other anti-neoplastic therapeutics for
increased anti-tumor  activity. WO 2007/077028
PCT/EP2006/012632  -72 EXAMPLE 22: Human anti-HER-3
antibodies inhibit human melanoma tumor  growth in
nu/nu mice Members of the erbB family of receptors,
including Her3, are abnormally  s expressed in a large
variety of epithelial cancers and they are known to
play  important roles in the growth and survival of
many these solid tumors.  These tumors include
melanomas, head and neck squamous cell cancers,
non-small cell lung cancers and prostate, glioma,
gastric, breast, colorectal,  pancreatic, ovarian
cancers. In order to verify, that the anti-Her3
antibodies 10 of the invention are not restricted in
their anti-cancer activity to individual  tumor types,
e.g. pancreatic cancers (see Example 21), but can be
used as  therapeutics against many HER-3-dependent
tumors, we tested U1-53 and  U1-59 in additional
xenograft studies. One example is shown in Fig. 16. 5
x  105 human melanoma cells, HT144, were injected
subcutaneously into CB17 15 SCID mice, followed by
immediate subsequent intraperitoneal injection of
50mg/kg of U1-53 and U1-59, the equivalent volume of
PBS or Dacarbacin  (DITC) at 200mg/kg. Thereafter,
mice received 25mg/kg of U1-53 or U1-59  once weekly,
whereas DITC was given once every two weeks at
200mg/kg. 20 The median tumor volumes from each
treatment group are shown in Figure  16.
Administration of the antibodies of the invention
resulted in growth  reduction of the human melanomas
when compared to tumors that had been  treated with
the vehicle control. These results demonstrate that
the  



antibodies of the invention are not restricted in
their therapeutic potential  25 and target a wide
variety of HER-3 expressing cancers. EXAMPLE 23: Human
anti-HER-3 antibodies inhibit growth of colon
carcinoma xenografts in mice 30 HT-29 human colon
carcinoma cells were suspended in medium with 2:1
ratio of Matrigel to a final concentration of 10 x 106
cells/ml. 0.2 ml of cell  suspension were injected
s.c. into the right flank of 4-5-week-old CD1 nu/nu
mice. A total of 95 mice were used. WO 2007/077028
PCT/EP2006/012632  -73 The mice were randomly assigned
to control and treatment groups. The  treatment
started on the same day. Duration of treatment was 29
days. Upon  completion of the study, three tumours per
group were collected 3 hours 5 after administration of
treatment. The tumours were fast-frozen and kept at
-80 C. The following treatment protocol was carried
out: 10 Control group: non-specific human IgG 25
mg/kg, twice weekly,  intraperitoneal Treatment group:
antibody U1-53, 25 mg/kg, twice weekly,
intraperitoneal  15 Treatment group: antibody U1-7, 25
mg/kg, twice weekly, intraperitoneal  Treatment group:
antibody U1-59, 25 mg/kg, twice weekly,
intraperitoneal  Treatment group 5-FU: 5-fluorouracil,
50 mg/kg, 9d x 5, intraperitoneal 20 The median tumor
volumes from each group are shown in Fig. 17.
Administration of the antibodies of the invention
resulted in growth reduction  of the HT-29 colon
carcinoma tumors when compared to tumors that had
been treated with non-specific human IgG1. 25 EXAMPLE
24: Human anti-HER-3 antibodies inhibit lung cancer
growth in  mice Calu-3 human non-small cell lung
cancer cells were suspended in medium  30 with 1:1
ratio of Matrigel to a final concentration of 5 x 106
cells/ml. 0.05 ml of  cell suspension were injected
s.c. into the right flank of 9-week-old female  CB17
scid mice. A total of 60 mice were used. WO
2007/077028 PCT/EP2006/012632  -74 The mice were
randomly selected to control and treatment groups.  



Treatment started on the same day. The duration of
treatment was 32 days.  The following treatment
protocol was carried out: 5 PBS vehicle group hG
control group: non-specific human IgG: 25 mg/kg, twice
weekly,  intraperitoneal 10 Treatment group antibody
U1-53, 25 mg/kg, twice weekly, intraperitoneal
Treatment group antibody U1-7, 25 mg/kg, twice weekly,
intraperitoneal  15 Treatment group antibody U1-59, 25
mg/kg, twice weekly, intraperitoneal  The median tumor
volumes from each control and treatment group are
shown in Fig. 18. Administration of the antibodies of
the invention resulted in  growth reduction of the
human non-small lung cancer xenografts when  20
compared to tumors that had been treated with the PBS
vehicle control or  non-specific human IgG. EXAMPLE
25: Human anti-HER-3 antibodies inhibit human
pancreatic tumor  growth in Balb/C-mice 25 Human
pancreatic BxPC3 tumor cells were suspended in medium
with a 2:1  ratio of Matrigel to a final concentration
of 5 x 106 cells per ml. 0.2 ml of cell  suspension
were injected s.c. into the right flank of 5-7-
week-old female  BalbC nu/nu mice. A total of 100 mice
were used. 30 The mice were randomly distributed into
control and treatment groups. The  treatment started
on the same day. The treatment duration was 27 days.
WO 2007/077028 PCT/EP2006/012632  -75 The following
treatment protocol was carried out: hlgG control
group: non-specific human IgG2, 25 mg/kg, twice
weekly,  intraperitoneal 5 Treatment group antibody
U1-53, 25 mg/kg, twice weekly, intraperitoneal
Treatment group antibody U1-7, 25 mg/kg, twice weekly,
intraperitoneal  10 Treatment group antibody U1-59, 25
mg/kg, weekly, intraperitoneal Gemzar treatment group,
gemcitabine, 80 mg/kg, weekly, intraperitoneal The
median tumor volumes from each control and treatment
group are  15 shown in Fig. 19. Administration of the
antibodies of the invention resulted in  



growth reduction of the human pancreatic tumors when
compared to tumors  that had been treated with
non-specific human IgG or with Gemzar. The inhibition
of HER-3 in the human pancreatic tumors could also be
20 shown in a pharmacodynamic experiment. The BxPC3
tumor xenografts  were grown as described above. 3
mice were treated with 500 pg of an IgG1  control
antibody and 3 mice were treated with 500 pg of the
anti-HER-3  antibody U1-59. The mice were treated on
day 1 and day 4 and then  sacrificed on day 5 to
measure the antibody-dependent inhibition of HER-3  25
phosphorylation (pHER-3). The tumors were homogenized
in a standard RIPA buffer with protease  inhibitors.
50 pg clear lysate was separated on a 4-20 %
Tris-glycine gel,  transferred onto a nitrocellulose
membrane and blocked in 3 % bovine 30 serum albumin
(BSA). Immunoblotting was performed using an
anti-pHER-3  antibody (antibody 21 D3, Cell Signaling
technology). An anti-actin antibody  (AB a-2066,
Sigma) was used as a control. WO 2007/077028
PCT/EP2006/012632  -76 The expression was detected by
enhanced chemiluminescence (Amersham  Biosciences,
Piscataway, NJ). The images were captured with the
Versadoc  5000 Imaging System (BioRad, Hercules, CA).
5 The results are shown in Fig. 20. After
administration of the human anti- HER-3-antibody U1-59
phosphorylation of HER-3 was no longer detectable.
Thus, the antibodies of the invention are capable of
significantly reducing  HER-3 activation in human
pancreatic tumor cells. 10 EXAMPLE 26: Use of
anti-HER-3 antibodies of the invention as a diagnostic
agent Anti-HER-3 mAb can be used in the diagnostic of
malignant diseases. HER- 3 is expressed on tumor cells
in a very distinct way compared to normal  15 tissue
and, therefore, an expression analysis of HER-3 would
assist in the primary diagnosis of solid tumors,
staging and grading of solid tumors,  assessment of
prognostic criteria for proliferative diseases and
neoplasias  and risk management in patients with HER-3
positive tumors. 20 A. Detection of HER-3 antigen in a
sample An Enzyme-Linked Immunosorbent Assay (ELISA)
for the detection of HER- 3 antigen in a sample is
developed. In the assay, wells of a microtiter plate,
such as a 96-well microtiter plate or a 384-well
microtiter plate, are adsorbed 25 for several hr with
a first fully human monoclonal antibody directed
against  



the HER-3 antigen. The immobilized antibody serves as
a capture antibody  for any of the HER-3 antigen that
may be present in a test sample. The wells  are rinsed
and treated with a blocking agent such as milk protein
or albumin  to prevent nonspecific adsorption of the
analyte. 30 Subsequently the wells are treated with a
test sample suspected of  containing the HER-3
antigen, or with a solution containing a standard
amount of the HER-3 antigen. Such a sample is, for
example, a serum WO 2007/077028 PCT/EP2006/012632  -77
sample from a subject suspected of having levels of
circulating HER-3  antigen considered to be diagnostic
of a pathology. After rinsing away the  test sample or
standard, the wells are treated with a second fully
human  monoclonal anti-HER-3 antibody of the invention
that is labelled by 5 conjugation with biotin. The
labeled anti-HER-3 antibody serves as a  detecting
antibody. After rinsing away excess secondary
antibody, the wells  are treated with
avidin-conjugated horseradish peroxidase (HRP) and a
suitable chromogenic substrate. The concentration of
the HER-3 antigen in  the test samples is determined
by comparison with a standard curve  10 developed from
the standard samples. B. Detection of HER3-antigen in
Immunohistochemistry (IHC) In order to determine
HER3-antigen in tissue sections by IHC, Paraffin- 15
embedded tissues are first deparaffinized in xylene
for 2 x 5 min and then  hydrated with 100% Ethanol 2 x
3 min, 95% Ethanol 1 min and rinsed in  distilled
water. Antigenic epitopes masked by formalin-fixation
and paraffin- embedding are exposed by epitope
unmasking, enzymatic digestion or  saponin. For
epitope unmasking paraffin sections are heated in a
steamer, 20 water bath or microwave oven for 20-40 min
in a epitope retrieval solution as  for example 2N HCI
solution (pH 1.0). In the case of an enzyme digestion,
tissue sections are incubated at 37C for 10-30 minutes
in different enzyme  solutions such as protienase K,
trypsin, pronase, pepsin etc. 25 After rinsing away
the epitope retrieval solution or excess enzyme,
tissue  sections are treated with a blocking buffer to
prevent unspecific interactions.  The primary antibody
is incubated at appropriate dilutions in dilution
buffer  for 1 hour at room temperature or overnight.
Excess primary antibody is  rinsed away and sections
are incubated in peroxidase blocking solution for 30
10 min at room temperature. After another washing
step, tissue sections are  



incubated with a secondary antibody labelled with a
group that might serve  as an anchor for an enzyme.
Examples therefore are biotin labelled  secondary
antibodies that are recognized by streptavidin coupled
WO 2007/077028 PCT/EP2006/012632  -78 horseradish
peroxidase. Detection of said antibody/enzyme complex
is  achieved by incubating with a suitable chromogenic
substrate. C. Determination of HER-3 antigen
concentration in serum of patients  5 A sandwich ELISA
is developed to quantify HER-3 levels in human serum.
The two fully human monoclonal anti-HER-3 antibodies
used in the  sandwich ELISA, recognized different
domains on the HER-3 molecule and  do not compete for
binding, for example, see Example 8. The ELISA is 10
performed as follows: 50 pl of capture anti-HER-3
antibody in coating buffer  (0.1 M NaHCO3, pH 9.6) at
a concentration of 2 pg/ml were coated on ELISA
plates (Fisher). After incubation at 4 C overnight,
the plates are treated with  200 pl of blocking buffer
(0.5 % BSA, 0.1 % Tween 20, 0.01 % Thimerosal in  PBS)
for 1 hr at 25 C. The plates were washed (3x) using
0.05 % Tween 20 15 in PBS (washing buffer, WB). Normal
or patient sera (Clinomics,  Bioreclaimation) are
diluted in blocking buffer containing 50 % human
serum. The plates are incubated with serum samples
overnight at 4 C,  washed with WB, and then incubated
with 100 pl/well of biotinylated  detection anti-HER-3
antibody for 1 hr at 25 C. After washing, the plates
are 20 incubated with HRP-Streptavidin for 15 min,
washed as before, and then  treated with 100 pl/well
of o-phenylenediamine in H202 (Sigma developing
solution) for color generation. The reaction is
stopped with 50 pl/well of  H2SO4 (2 M) and analyzed
using an ELISA plate reader at 492 nm. The
concentration of HER-3 antigen in serum samples is
calculated by 25 comparison to dilutions of purified
HER-3 antigen using a four parameter  curve fitting
program. Staging of cancer in a patient 30 Based on
the results set forth and discussed under items A, B
and C.,  through use of the present invention, it is
possible to stage a cancer in a  subject based on
expression levels of the HER-3 antigen. For a given
type of  cancer, samples of blood are taken from
subjects diagnosed as being at WO 2007/077028
PCT/EP2006/012632  -79 



various stages in the progression of the disease,
and/or at various points in  the therapeutic treatment
of the cancer. The concentration of the HER-3  antigen
present in the blood samples is determined using a
method that  specifically determines the amount of the
antigen that is present. Such a 5 method includes an
ELISA method, such as the method described under
items A. and B. Using a population of samples that
provides statistically  significant results for each
stage of progression or therapy, a range of
concentrations of the HER-3 antigen that may be
considered characteristic  of each stage is
designated. 10 In order to stage the progression of
the cancer in a subject under study, or to
characterize the response of the subject to a course
of therapy, a sample of  blood is taken from the
subject and the concentration of the HER-3 antigen
present in the sample is determined. The concentration
so obtained is used 15 to identify in which range of
concentrations the value falls. The range so
identified correlates with a stage of progression or a
stage of therapy  identified in the various
populations of diagnosed subjects, thereby providing
a stage in the subject under study. 20 EXAMPLE 27:
Uses of anti-HER-3 antibodies and antibody conjugates
of the  invention for treatment or prevention of
hyperproliferative diseases Many solid tumors are
driven by HER family mediated signalling and it has
been demonstrated that HER-3 is a crucial partner
through complex  25 formation between HER-1, HER-2 and
HER-4. Therefore, a reduction or elimination of HER-3
mediated signaling would impact all other HER family
members and impair cell signaling leading to a wide
window of therapeutic  interventions and potential in
combination therapy with other targeted  agents,
biologics and cytotoxic agents. Thus, anti-HER-3
antibodies of the 30 invention can be used for
treatment of certain hyperproliferative or HER-3
associated disorders, that are based on a number of
factors as for example  HER-3 expression. Tumor types
as breast cancer, gastrointestinal cancer,  pancreas
cancer, prostate cancer, ovarian cancer, stomach
cancer, WO 2007/077028 PCT/EP2006/012632  -80
endometrial cancer, salivary gland cancer, lung
cancer, kidney cancer, colon  cancer, colorectal
cancer, thyroid cancer, bladder cancer, glioma,
melanoma,  other HER-3 expressing or overexpressing
cancers, appear to present  preferred indications, but
indications are not limited to those on the preceding 



5 list. In addition the following groups of patients
will benefit from anti-HER-3  directed mAb treatment:
Patients with resistance to anti-HER-2 mAb treatment
Patients not eligible for the treatment with
anti-HER-2 mAb  Patients with resistance to anti-HER-1
mAb or small molecule anti-EGFR  10 inhibitor
Patients with non-small cell lung cancer resistant to
erlotinib or gefitinib.  Anti-HER-3 antibodies of the
invention would be used either as a monotherapy  or in
combination with one or more agent in a so called
"combination therapy". 15 Said combination therapy may
include, but is not limited to, agents that were
specified previously in the invention. Combination
therapy with anti-HER3  antibodies and other agents
may extend patient survival, time to tumor
progression or quality of patient life. Protocol and
administration design will  address therapeutic
efficacy as well as the ability to reduce the usual
doses of  20 standard therapies, as for example chemo-
or radiation therapy. Treatment of humans with
anti-HER-3 antibodies of the invention To determine
the in vivo effects of anti-HER-3 antibody treatment
in human  25 patients with tumors, such human patients
are injected over a certain  amount of time with an
effective amount of anti-HER-3 antibody of the
invention. At periodic times during the treatment, the
human patients are  monitored to determine whether
their tumors progress, in particular, whether  the
tumors grow and metastasize. 30 A tumor patient
treated with the anti-HER-3 antibodies of the
invention has a  lower level of tumor growth and/or
metastasis compared to the level of tumor  growth and
metastasis in tumor patients treated with the current
standard of WO 2007/077028 PCT/EP2006/012632  -81-
care therapeutics. Treatment with anti-HER-3 antibody
conjugates of the invention 5 To determine the in vivo
effects of anti-HER-3 antibody conjugates of the
invention, human patients or animals exhibiting tumors
are injected over a  certain amount of time with an
effective amount of anti-HER-3 antibody  conjugate of
the invention. For example, the anti-HER-3 antibody
conjugate  administered is DM1-anti-HER-3 antibody
conjugate, an auristatin-anti-HER 10 3 antibody
conjugate or radioisotope-anti-HER-3 antibody
conjugate. At  periodic times during the treatment,
the human patients or animals are  



monitored to determine whether their tumors progress,
in particular, whether  the tumors grow and
metastasize. 15 A human patient or animal exhibiting
tumors and undergoing treatment with,  for example,
DM1-anti-HER-3 antibody or radioisotope-anti-HER-3
antibody  conjugates has a lower level of tumor growth
and metastasis when  compared to a control patient or
animal exhibiting tumors and undergoing  treatment
with an alternate therapy. Control DM1-antibodies that
may be 20 used in animals include conjugates
comprising DM1 linked to antibodies of  the same
isotype of the anti-HER-3 antibodies of the invention,
but more  specifically, not having the ability to bind
to HER-3 tumor antigen. Control
radioisotope-antibodies that may be used in animal
tests include conjugates  comprising radioisotope
linked to antibodies of the same isotype of the anti
25 HER-3 antibodies of the invention, but more
specifically, not having the  ability to bind to HER-3
tumor antigen. Note: the control conjugates would  not
be administered to humans. GENERAL REMARKS  30 The
foregoing written specification is considered to be
sufficient to enable  one skilled in the art to
practice the invention. The present invention is not
to  be limited in scope by the construct deposited,
since the deposited WO 2007/077028 PCT/EP2006/012632
-82 embodiment is intended as a single illustration of
certain objects of the  invention and any constructs
that are functionally equivalent are within the  scope
of this invention. The deposit of material herein does
not constitute an  admission that the written
description herein contained is inadequate to 5 enable
the practice of any object of the invention, including
the best mode  thereof, nor is it to be construed as
limiting the scope of the claims to the  specific
illustrations that it represents. The foregoing
description and Examples detail certain preferred  10
embodiments of the invention and describes the best
mode contemplated by  the inventors. It will be
appreciated, however, that no matter how detailed  the
foregoing may appear in text, the invention may be
practiced in many  ways and the invention should be
construed in accordance with the  appended claims and
any equivalents thereof. 15 Furthermore, unless
otherwise defined, scientific and technical terms used
in  



connection with the present invention shall have the
meanings that are  commonly understood by those of
ordinary skill in the art. Moreover, unless  otherwise
required by context, singular terms shall include
pluralities and 20 plural terms shall include the
singular. Generally, nomenclatures utilized in
connection with, and techniques of, cell and tissue
culture, molecular  biology, and protein and oligo- or
polynucleotide chemistry and hybridization  described
herein are those well known and commonly used in the
art.  Standard techniques are used for recombinant
DNA, oligonucleotide 25 synthesis, and tissue culture
and transformation (e.g. electroporation,
lipofection). Enzymatic reactions and purification
techniques are performed  according to manufacturer's
specifications or as commonly accomplished in  the art
or as described herein. The foregoing techniques and
procedures are  generally performed according to
conventional methods well known in the art 30 and as
described in various general and more specific
references that are  cited and discussed throughout
the present specification. See e.g.  Sambrook et al.
Molecular Cloning: A Laboratory Manual (3rd ed., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor,
N.Y. (2001)), which is WO 2007/077028
PCT/EP2006/012632  -83 incorporated herein by
reference. The nomenclatures utilized in connection
with, and the laboratory procedures and techniques of,
analytical chemistry,  synthetic organic chemistry,
and medicinal and pharmaceutical chemistry  described
herein are those well known and commonly used in the
art. 5 Standard techniques are used for chemical
syntheses, chemical analyses,  pharmaceutical
preparation, formulation, and delivery, and treatment
of  patients. INCORPORATION BY REFERENCE  10 All
references cited herein, including patents, patent
applications, papers,  text books, and the like,
including the references cited therein, are hereby
incorporated herein by reference in their entirety. 15
WO 2007/077028 PCT/EP2006/012632  -84 SEQUENCE LISTING
Antibody Ul-39 1 Heavy Chain DNA:  



GAGGTGCAGCTGGTGGAGTCTGGAGGAGGCTTGATCCAGCCTGGGGGGTCCCTG
AGACTC
TCCTGTGCAGCCTCTGGGTTCACCGTCAGTAGCAACTACATGAGCTGGGTCCGC
CAGGCT
CCAGGGAAGGGGCTGGATTGGGTCTCAGTTATTTATAGCGGTGGTAGCACATAC
TACGCA
GACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTG
TATCTT
CAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCGAGAGGG
CAGTGG  CTGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA  2
Heavy Chain Protein:
EVQLVESGGGLIQPGGSLRLSCAASGFTVSSNYMSWVRQAPGKGLDWVSVIYSG
GSTYYA
DSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARGQWLDVWGQGTTVTVSS
3 Light Chain DNA:
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCG
GCCTCC
ATCTCCTGCAGGTCAAGTCAGAGCCTCCTGCATAGTAATGGATACAACTATTTG
GATTGG
TACCTGCAGAGGCCAGGGCAGTCTCCACAACTCCTGTTCTATTTGGGTTTTCAT
CGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACAGATTTTACACTG
AAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCAGGCAAGCTCTACAA
ACTCCG  CTCACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA 4 Light
Chain Protein:
DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQRPGQSPQLLFY
LGFHRA
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCRQALQTPLTFGGGTKVEIK
Antibody U1-40 5 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGTACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTCCAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGAT
AGGGAACTGGAACTTTACTACTACTACTACGGTATGGACGTCTGGGGCCAAGGG
ACCACG  GTCACCGTCTCCTC 6 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIY
SSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARDRELELYYYYYGMDV
WGQGTT  VTVS 7 Light Chain DNA:
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCG
GCCTCC
ATCTCCTGCAGGTCTAGTCAGAGCCTCCTGTATAGTAATGGATACAACTATTTG
GATTGG
TACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTAAT
CGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACAGATTTTACACTG
AAAATC  



AGCAGAGTGGAGGCTGAGGATGTTGGGATTTATTACTGCATGCAAGCTCTACAA
ACTCCG  CTCACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA  8 Light
Chain Protein:
DIVMTQSPLSLPVTPGEPASISCRSSQSLLYSNGYNYLDWYLQKPGQSPQLLIY
LGSNRA
SGVPDRFSGSGSGTDFTLKISRVEAEDVGIYYCMQALQTPLTFGGGTKVEIK
Antibody U1-38 9 Heavy Chain DNA:
CAGATCACCTTGAAGGAGTCTGGTCCTACGCTGGTGAAACCCACACAGACCCTC
ACGCTG
ACCTGCACCTTCTCTGGGTTCTCACTCAGCACTAGTGGAGTGGGTGTGGGCTGG
ATCCGT
CAGCCCCCAGGAAAGGCCCTGGACTGGCTTGCACTCATTTATTGGAATGATGAT
AAGCGC WO 2007/077028 PCT/EP2006/012632  -85
TACAGCCCATCTCTGA.AGAGCAGGCTCACCATCACCiIAGGACACCTCCPAAA
ACCAGGiG
GTCCTTACAATGACCAACATGGATCTTGTGGACACAGCCACATATTACTGTGTA
CACAGA
GACGAAGTTCGAGGGTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCC
TCA  10 Heavy Chain Protein:
QITLKESGPTLVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALDWLALIY
WNDDKR
YSPSLKSRLTITKDTSKNQVVLTM'TNMDLVDTATYYCVHRDEVRGFDYWGQGT
LVTVSS  11 Light Chain DNA:
GATGTTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCTTGGACAGCCG
GCCTCC
ATCTCCTGCAGGTCTAGTCAAAGCCTCGTATACAGTGATGGATACACCTACTTG
CATTGG
TTTCAGCAGAGGCCAGGCCAATCTCCAAGGCGCCTTATTTATAAGGTTTCTAAC
TGGGAC
TCTGGGGTCCCAGACAGATTCAGCGGCAGTGGGTCAGGCACTGATTTCACACTG
AAAATC
AGCAGGGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCATGCAAGGTGCACAC
TGGCCG  ATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA 12 Light
Chain Protein:
DVVMTQSPLSLPVTLGQPASISCRSSQSLVYSDGYTYLHWFQQRPGQSPRRLIY
KVSNWD
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGAHWPITFGQGTRLEIK
Antibody U1-41 13 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGGTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTTCTGTGCG
AGAGAT
CGGGAACTTGAGGGTTACTCCAACTACTACGGTGTGGACGTCTGGGGCCAAGGG
ACCACG  GTCACCGTCTCCTC 



14 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYFCARDRELEGYSNYYGVDV
WGQGTT  VTVS 15 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGCCATTAGCAACTATTTAAATTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTG
CAGCCT
GAAGATTTTGCAACTTATTACTGTCAACAGAATAATAGTCTCCCGATCACCTTC
GGCCAA  GGGACACGACTGGAGATTAAA 16 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQAISNYLNWYQQKPGKAPKLLIYAASSL
QSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQNNSLPITFGQGTRLEIK
Antibody U1-42 17 Heavy Chain DNA:
GAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAAAAGCCCCGGGAGTCTCTG
AAGATC
TCCTGTAAGGGTTCTGGATACAGCTTTACCAGCTACTGGATCGGCTGGGTGCGC
CAGATG
CCCGGGAAAGGCCTGGAGTGGATGGGGATCATCTATCCTGGTGACTCTGATACC
AGATAC
AGCCCGTCCTTCCAAGGCCAGGTCACCATCTCAGCCGACAAGTCCATCAGCACC
GCCTAC
CTGCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCATGTATTACTGTGCGAGA
CATGAA
AACTACGGTGACTACAACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA
18 Heavy Chain Protein:
EVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEWMGIIYPG
DSDTRY
SPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYCARHENYGDYNYWGQGTLV
TVSS  1.9 Light Chain DNA: WO 2007/077028
PCT/EP2006/012632  -86
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTCGGAGACyGA
GTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTCGCAGCTATTTAAATTGGTATCAGCAG
AP.ACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGCTGCTTCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTG
CAACCT
GAAGATTTTGCACTTTACTGCTGTCAACAGAGTAACGGTTCCCCGCTCACTTTC
GGCGGA  GGGACCAAGGTGGAGATCAAA 20 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQSIRSYLNYIYQQKPGKAPKLLIYAASS
LQSGVPS
RFSGSGSGTDFTLTISSLQPEDFALYCCQQSNGSPLTFGGGTKVEIK  



Antibody U1-43 21 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAGGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGAT
AGAGAGAGAGAGTGGGATGATTACGGTGACCCCCAAGGTATGGACGTCTGGGGC
CAAGGG  ACCACGGTCACCGTCTCCTC 22 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLRSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARDREREWDDYGDPQGb
DVWGQG  TTVTVS 23 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTAGCAGCTATTTACATTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCTCCTGATCCATGCTGCATCCAGTTTACAAAGTGGGGTC
CCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGTAGTCTG
CAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTAACCCGCTCACTTTC
GGCGGA  GGGACCAAGGTGGAGATCCAA 24 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQSISSYLIiWYQQKPGKAPKLLIHAASS
LQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSNPLTFGGGTKVEIQ
Antibody U1-44 25 Heavy Chain DNA:
GAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAAAAGCCCGGGGAGTCTCTG
AAGATC
TCCTGTAAGGGTTCTGGATACAGCTTTACCAGCTACTGGATCGGCTGGGTGCGC
CAGATG
CCCGGGAAAGGCCTGGAGTGGATGGGGATCATCTGGCCTGGTGACTCTGATACC
ATATAC
AGCCCGTCCTTCCAAGGCCAGGTCACCATCTCAGCCGACAAGTCCATCAGCACC
GCCTAC
CTGCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCATGTATTACTGTGCGAGA
CATGAA
AACTACGGTGACTACAACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCC'TC
A  26 Heavy Chain Protein:
EVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLE14MGIIWP
GDSDTIY
SPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYCARHEI~YGDYNYWGQGTL
VTVSS  27 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTGGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTCGAAGTTATTTAAATTGGTATCAGCAG
AAACCG  



GGGAATGCCCCTAAACTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTG
CAACCT
GAAGATTTTGCACTTTACTACTGTCAACAGAGTATCAGTTCCCCGCTCACTTTC
GGCGGA  GGGACCAAGGTGGAGATCAAA WO 2007/077028
PCT/EP2006/012632  28 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQSIRSYLNWYQQKPGNAPKLLIYP~SSL
QSGVPS
RFSGSGSGTDFTLTISSLQPEDFALYYCQQSISSPLTFGGGTKVEIK
Antibody (U1-45) 29 Heavy Chain DNA:
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTG
AAGGTC
TCCTGCAAGGCTTCTGGATACACCTTCACCAGTTATGATATCAACTGGGTGCGA
CAGGCC
ACTGGACAAGGGCTTGAGTGGATGGGATGGATGAACCCTAACAGTGGTGACACT
GGCTAT
GCACAGGTGTTCCAGGGCAGAGTCACCATGACCTGGAACACCTCCATAAGCACA
GCCTAC
ATGGAACTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGA
TTTGGG
GATCTCCCGTATGACTACAGTTACTACGAATGGTTCGACCCCTGGGGCCAGGGA
ACCCTG  GTCACCGTCTCCTC 30 Heavy Chain Protein:
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYDINWVRQATGQGLEWMGWMNPN
SGDTGY
AQVFQGRVTMTWNTSISTAYMELSSLRSEDTAVYYCARFGDLPYDYSYYEWFDP
WGQGTL  VTVS 31 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGCCAGAGCATTAGCAGCTATTTAAATTGGTATCAGCAG
AGACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGCAGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTG
CAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCCCGCTCACTTTC
GGCGGA  GGGACCAAGGTGGAGATCAAA 32 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQRPGKAPKLLIYAASSL
QSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTKVEIK
Antibody (U1-46 33 Heavy Chain DNA:
CAGGTACAGCTGCAGCAGTCAGGTCCAGGACTGGTGAAGCCCTCGCAGACCCTC
TCACTC
ACCTGTGCCATCTCCGGGGACAGTGTCTCTAGCAACAGTGCTGCTTGGAACTGG
ATCAGG
CAGTCCCCATCGAGAGGCCTTGAGTGGCTGGGAAGGACATACTACAGGTCCAAG
TGGTAT
AATGATTATGCAGTATCTGTGAAAAGTCGAATAACCATCAACCCAGACACATCC
AAGAAC  



CAGTTCTCCCTGCAGCTGAACTCTGTGACTCCCGAGGACACGGCTGTGTATTAC
TGTGCA
AGAGATCTCTACGATTTTTGGAGTGGTTATCCCTACTACTACGGTATGGACGTC
TGGGGC  CAAGGGACCACGGTCACCGTCTCCTC 34 Heavy Chain
Protein:
QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTY
YRSK64Y
NDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCARDLYDFWSGYPYYY
GMDVWG  QGTTVTVS Antibody Ul-47  35 Heavy Chain DNA:
CAGGTACAGCTGCAGCAGTCAGGTCCAGGACTGGTGAAGCCCTCGCAGACCCTC
TCACTC
ACCTGTGCCATCTCCGGGGACAGTGTCTCTAGCAACAGTGCTGCTTGGAACTGG
ATCAGG
CAGTCCCCATCGAGAGGCCTTGAGTGGCTGGGAAGGACATACTACAGGTCCAAG
TGGTAT
AATGATTATGCAGTATCTGTGAAAAGTCGAATAACCATCAACCCAGACACATCC
AAGAAC
CAGTTCTCCCTGCAGCTGAACTCTGTGACTCCCGAGGACACGGCTGTGTATTAC
TGTGCA
AGAGATTACTATGGTTCGGGGAGTTTCTACTACTACTACGGTATGGACGTCTGG
GGCCAA  GGGACCACGGTCACCGTCTCCTC 36 Heavy Chain
Protein:
QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWi~WIRQSPSRGLEWLGRT
YYRSI\4qs WO 2007/077028 PCT/EP2006/012632  _88_
IdDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCARD Y YGSGSr Y
Y f i GiID,r-,:GQ  GTTVTVS 37 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGP
_GTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTAGCAGCTATTTAAATTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGGTCCTGATCTATGCTGCATCCAATTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTG
CAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCCCTCGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAA 38 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKVLIYAASNL
QSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPRTFGQGTKVEIK
Antibody U1-48 39 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGTAGTTACTACTGGAGCTGGATCCGG
CAGCCC
GCCGGGAAGGGACTGGAGTGGATTGGGCATATCTATACCAGTGGGAGCACCAAC
TACAAC  



CCCTCCCTCAAGAGTCGAGTCACCATGTCAGTAGACACGTCCAAGAACCAGTTC
TCCCTG
AAGCTGAGCTCTGTGACCGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGAA
GCGATT
TTTGGAGTGGGCCCCTACTACTACTACGGTATGGACGTCTGGGGCCAAGGGACC
ACGGTC  ACCGTCTCCTC 40 Heavy Chain Protein:
QVQLQESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPAGKGLEWIGHIYTS
GSTNYN
PSLKSRVTMSVDTSKNQFSLKLSSVTAADTAVYYCAREAIFGVGPYYYYGMDVW
GQGTTV  TVS Antibody Ul-49  41 Heavy Chain DNA:
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTG
AAGGTC
TCCTGCAAGGCTTCTGGATACACCTTCACCGGCTACTATATGCACTGGGTGCGA
CAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATCAACCCTAATATTGGTGGCACA
AACTGT
GCACAGAAGTTTCAGGGCAGGGTCACCATGACCAGGGACACGTCCATCAGCACA
GCCTAC
ATGGAGCTGAGCAGGCTGAGATCTGACGACACGGCCGTGTATTACTGTGCGAGA
GGGGGA
CGGTATAGCAGCAGCTGGTCCTACTACTACTACGGTATGGACGTCTGGGGCCAA
GGGACC  ACGGTCACCGTCTCCTC 42 Heavy Chain Protein:
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPN
IGGTNC
AQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARGGRYSSSWSYYYYGMD
VWGQGT  TVTVS 43 Light Chain DNA:
GATATTCTGATGACCCAGACTCCACTCTCTCTGTCCGTCACCCCTGGACAGCCG
GCCTCC
ATCTCCTGCAAGTCTAGTCAGAGCCTCCTGCTTAGTGATGGAGGGACCTATTTG
TATTGG
TACCTGCAGAAGCCAGGCCAGCCTCCACAGCTCCTGATCTATGAAGTTTCCAAC
CGGTTC
TCTGGAGTGCCAGATAGGTTCAGTGGCAGCGGGTCAGGGACAGATTTCACACTG
AAAATC
AGCCGGGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCATGCAAAGTATGCAG
CTTCCG  ATCACCTTCGGCCAAGGGACACGACTGGAAATTAAA  44 Light
Chain Protein:
DILMTQTPLSLSVTPGQPASISCKSSQSLLLSDGGTYLYWYLQKPGQPPQLLIY
EVSNRF
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQSMQLPITFGQGTRLEIK
Antibody U1-50 45 Heavy Chain DNA: WO 2007/077028
PCT/EP2006/012632  _gg_
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCC'1
'G1CCLTC
ACCTGCACTGTCTCTGGTGGCTCCGTCAGCAGTGGTGGTTACTACTGGAGCTGG
ATCCGG  



CAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCTATTACAGTGGGAGC
ACCAAC
TACAACCCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAAC
CAGTTC
1TCCCTGAAGCTGAGCTCTGTGACCGCTGCGGACACGGCCGTGTATTACTGTGC
GAGAGGG
GGGGACAGTAACTACCAGGATTACTACTACTACTACGGTATGGACGTCTGGGGC
CAAGGG  ACCACGGTCACCGTCTCCTC 46 Heavy Chain Protein:
QVQLQESGPGLVKPSETLSLTCTVSGGSVSSGGYYWSWIRQPPGKGLEWIGYIY
YSGSTN
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGGDSNYEDYYYYYGM
DVWGQG  TTVTVS 47 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTAGCATCTATTTACATTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCTCTTGATCTCTGCTGCATCCAGTTTGCAAAGTGGGGTC
CCGTCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGAAGTCTG
CAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACACTTCCCCGATCACCTTC
GGCCAA  GGGACACGACTGGAGATTAAA 48 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQSISIYLHWYQQKPGKAPKLLISAASSL
QSGVPS
RFSGSGSGTDFTLTIRSLQPEDFATYYCQQSYTSPITFGQGTRLEIK  49
Antibody U1-51 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGTAGTTACTACTGGAGCTGGATCCGG
CAGCCC
CCAGGGAAGGGACTGGAGTGGATTGGGTATATCTATTACAGTGGGAGCACCAAC
TACAAC
CCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGCACCAGTTC
TCCCTG
AAGCTGAGCTCTGTGACCGCTGCGGACACGGCCGTGTATTACTGTGCGAGAGAT
TCGAGT
TACTATGATAGTAGTGGTTATTACTTATACTACTACGCTATGGACGTCTGGGGC
CAAGGG  ACCACGGTCACCGTCTCCTC 50 Heavy Chain Protein:
QVQLQESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPPGKGLEWIGYIYYS
GSTNYN
PSLKSRVTISVDTSKHQFSLKLSSVTAADTAVYYCARDSSYYDSSGYYLYYY_A
MDVWGQG  TTVTVS 51 Light Chain DNA:
GACATCGTGATGACCCAGTCTCCAGACTCCCTGGCTGTGTCTCTGGGCGAGAGG
GCCACC
ATCAACTGCAAGTCCAGCCAGAGTGTTTTATACAGCTCCAACAATAAGAACTAC
TTAGCT
TGGTACCAGCAGAAACCAGGACAGCCTCCTAAGCTGCTCATTTCCTGGGCATCT
ACCCGG
GAATCCGGGGTCCCTGACCGATTCAGTGGCAGCGGGTCTGGGACAGATTTCACT
CTCACC  



ATCAGCAGCCTGCAGGCTGAAGATGTGGCAGTTTATTACTGTCAGCAATATTAT
ACTACT  CCTCTCACTTTCGGCCCTGGGACCAAAGTGGATATCAAA  52
Light Chain Protein:
DIVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPPKLLI
SWASTR
ESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYTTPLTFGPGTKVDIK
Antibody U1-53 53 Heavy Chain DNA:
GAGGTGCAACTGGTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTG
AGACTC
TCCTGTGCAGCCTCTGGATTCACCTTCAGTATCTATAGCATGAACTGGGTCCGC
CAGGCT
CCAGGGAAGGGGCTGGAGTGGGTTTCATACATTAGTAGTAGTAGTAGTACCATA
TACTAC
GCAGACTCTGTGAAGGGCCGATTCACCATCTCCAGAGACAATGCCAAGAACTCA
CTGTAT
CTGCAAATGAACAGCCTGAGAGACGAGGACACGGCTGTGTATTACTGTGCGAGA
GATAGG WO 2007/077028 PCT/EP2006/012632  -90
GGTGACTTCGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCT
ICA  51 Heavy Chain Protein:
EVQLVESGGGLVQPGGSLRLSCAASGFTFSIYSIINVNRQAPGKGLEYIVISYI
SSSSSTIYY  ADS
VKGRFTISRDNAKNSLYLQMNSLRDEDTAVYYCARDRGDFDAFDIWGQGTIIIV
TVSS  55 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCAGGCGAGTCAGGACATTACCAACTATTTGAATTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCTCCTGATCTACGATGCATCCAATTTGGAAACAGGGGTC
CCATCA
AGGTTTCAGTGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCT
GCAGCCT
GAAGATATTGCAACATATAACTGTCAACAGTGTGPAAATTT000GATCACCTTC
GGCCAA  GGGACACGACTGGAGATTAAA 56 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCQASQDITNYLNV4YQQKPGKAPKLLIYDASN
LETGVPS
RFSGSGSGTDFTFTISSLQPEDIATYNCQQCENFPITFGQGTRLEIK
Antibody U1-55 57 Light Chain DNA:
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCG
GCCTCC
ATCTCCTGCAGGTCTAGTCAGAGCCTCCTGTATAGTAATGGATACAAGTATTTG
GATTGG
TACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTAAT
CGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACAGATTTTACACTG
AAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATTATTGCATGCAGGCTCTACAA
ACTCCG  ATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA  58 Light
Chain Protein: 



DIVMTQSPLSLPVTPGEPASISCRSSQSLLYSNGYKYLDWYLQKPGQSPQLLIY
LGSNRA
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPITFGQGTRLEIK
Antibody (U1-55.1) 59 Heavy Chain DNA:
CAGGTGCA.GCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCT
GTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCGTCAGCAGTGGTGGTTACTACTGGAACTGG
ATCCGG
CAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCAATTACAGTGGGAGC
ACCAAC
TACAACCCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACCGCTGCGGACACGGCCGTGTATTACTGTGCG
AGAGAT
CGAGAACTGGAACTTTACTACTACTACTACGGTATGGACGTCTGGGGCCAAGGG
ACCACG  GTCACCGTCTCCTC 60 Heavy Chain Protein:
QVQLQESGPGLVKPSETLSLTCTVSGGSVSSGGYYWNWIRQPPGKGLEWIGYIN
YSGSTN
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARDRELELYYYYYGMDV
WGQGTT  VTVS Antibody (U1-57)  61 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCTGAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCGTCAGCAGTGGTGGTTACTACTGGAACTGG
ATCCGG
CAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCAATTACAGTGGGAGC
ACCAAC
TACAACCCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACCGCTGCGGACACGGCCGTGTATTACTGTGCG
AGAGAT
CGAG.AACTGGAACTTTACTACTACTACTACGGTATGGACGTCTGGGGCCAAGG
GACCACG  GTCACCGTCTCCTC 62 Heavy Chain Protein:
QVQLQESGPGLVKPSETLSLTCTVSGGSVSSGGYYWNWIRQPPGKGLEVIIGYI
NYSGSTN
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARDRELELYYYYYGMDV
WGQGTT WO 2007/077028 PCT/EP2006/012632  -91 VTVS
Antibody U1-57.1  63 Light Chain DNA:
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCG
GCCTCC
ATCTCCTGCAGGTCTAGTCAGAGCCTCCTGTATAGTAATGGATACAAGTATTTG
GATTGG
TACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCATGATCTATTTGGGTTCTAAT
CGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACAGATTTTACACTG
AAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATTATTGCATGCAGGCTCTACAA
ACTCCG  



ATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA 64 Light Chain
Protein:
DIVMTQSPLSLPVTPGEPASISCRSSQSLLYSNGYKYLDWYLQKPGQSPQLMIY
LGSNRA
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPITFGQGTRLEIK
Antibody Ul-58 65 Heavy Chain DNA:
CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTG
AGACTC
TCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGCACTGGGTCCGC
CAGGCT
CCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATGGTATGATGGAAGTAATAAA
TACTAT
GCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACG
CTGTAT
CTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGAGA
GCAGCT
CGCCTTGACTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCC  TCA 66 Heavy Chain Protein:
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIWYD
GSNKYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARAARLDYYYGMDVWGQG
TTVTVS  S 67 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCTCC
ATCACTTGCCGGGCAAGTCAGAGCATTAACAGCTATTTAAATTGGTTTCAGCAG
AAGCCA
GGGAAAGCCCCTCAGCTCCTGATCTTTGGTGCATCCGGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAACAGTCTG
CAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTTCCCCGCTCACCTTC
GGCCAA  GGGACACGACTGGAGATTAAA 68 Light Chain Protein:
DIQMTQSPSSLSASVGDRVSITCRASQSINSYLNWFQQKPGKAPQLLIFGASGL
QSGVPS
RFSGSGSGTDFTLTINSLQPEDFATYYCQQSYSSPLTFGQGTRLEIK
Antibody U1-59 69 Heavy Chain DNA:
CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTG
TCCCTC
ACCTGCGCTGTCTATGGTGGGTCCTTCAGTGGTTACTACTGGAGCTGGATCCGC
CAGCCC
CCAGGGAAGGGGCTGGAGTGGATTGGGGAAATCAATCATAGTGGAAGCACCAAC
TACAAC
CCGTCCCTCAAGAGTCGAGTCACCATATCAGTAGAAACGTCCAAGAACCAGTTC
TCCCTG
AAGCTGAGCTCTGTGACCGCCGCGGACACGGCTGTGTATTACTGTGCGAGAGAT
AAGTGG
ACCTGGTACTTCGATCTCTGGGGCCGTGGCACCCTGGTCACTGTCTCCTCA
70 Heavy Chain Protein:
QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWIGEINHS
GSTNYN  



PSLKSRVTISVETSKNQFSLKLSSVTAADTAVYYCARDKWTWYFDLWGRGTLVT
VSS  71 Light Chain DNA:
GACATCGAGATGACCCAGTCTCCAGACTCCCTGGCTGTGTCTCTGGGCGAGAGG
GCCACC
ATCAACTGCAGGTCCAGCCAGAGTGTTTTATACAGCTCCAGCAATAGGAACTAC
TTAGCT
TGGTACCAGCAGAACCCAGGACAGCCTCCTAAGCTGCTCATTTACTGGGCTTCT
ACCCGG WO 2007/077028 PCT/EP2006/012632  _92_
GAATCCGGGGTCCCTGACCGATTCAGTGGCAGCGGGTCTGGGACAGATTTCACT
CTCACC
ATCAGCAGCCTGCAGGCTGAAGATGTGGCAGTTTATTACTGTCAGCAATATTAT
AGTACT  CCTCGGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAA 72
Light Chain Protein:
DIEMTQSPDSLAVSLGERATINCRSSQSVLYSSSNRNYLAWYQQNPGQPPKLLI
YjqASTR
ESGVPDRFSGSGSGTDIFTLTISSLQAEDVAVYYCQQYYSTPRTFGQGTKVEIK
Antibody U1-52 73 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATGGGGAACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTGAGAAC
CAGTTC
TCCCTGAAGCTGAACTCTGTGACTGCCGCGGACACGGCCGTATATTACTGTGCG
AGAGGG
GGAACTGGAACCAATTACTACTACTACTACGGTATGGACGTCTGGGGCCAAGGG
ACCACG  GTCACCGTCTCCTC 74 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWMGNIY
YSGSTY
YNPSLKSRVTISVDTSENQFSLKLNSVTAADTAVYYCARGGTGTNYYYYYGMDV
WGQGTT  VTVS 75 Light Chain DNA:
GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGA
GCCACC
CTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCAGCTACTTAGCCTGGTACCAG
CAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGCTGGGCCACTGGC
ATCCCA
AACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGA
CTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATGGTAGCTCACCGCTCACT
TTCGGC  GGAGGGACCAAGGTGGAGATCAAA 76 Light Chain
Protein:
EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASS
WATGIP
NRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPLTFGGGTKVEIK
Antibody U1-61 



77 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGTCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGATGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGAAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGAT
TCCGAGTCCGAGTATAGCAGCTCGTCGAACTACGGTATGGACGTCTGGGGCCAA
GGGACC  ACGGTCACCGTCTCCTC 78 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGVSISSGGYYWSWIRQHPGMGLEWIGYIY
YSGSTY
YNPSLKSRVTISEDTSKNQFSLKLSSVTAADTAVYYCARDSESEYSSSSNYGMD
VWGQGT  TVTVS Antibody U1-61.1  79 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGTCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGATGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGACTCACCATATCAGAAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGAT
TCCGAGTCCGAGTATAGCAGCTCGTCGAACTACGGTATGGACGTCTGGGGCCAA
GGGACC WO 2007/077028 PCT/EP2006/012632  -93
ACGGTCACCGTCTCCTC  80 Heavy Chain Protein: GSTY
STLSLTC
NPSQLKSRVTISEDTSKNQFSLKLSSVTP.ADTAVYYCARDSESEYSSSSNYGA
~ lli4GQGT  TVTVS 81 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
ATCACC
ATCACTTGCCGGGCAAGTCAGACCATTAGCAGCTATTTAAATTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGCTGCATCCAGTTTGCAAGGTGGGGTC
CCATCA
AGGTTCAGTGGCAGTGTATCTGGGACAGATTTCACCCTCACCGTCAGCAGTCTG
CAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTAACCCGCTCACTTTC
GGCGGA  GGGACCAAGGTGGAGATCAAA 82 Light Chain Protein:
DIQMTQSPSSLSASVGDRITITCRASQTISSYLNWYQQKPGKAPKLLIYAASSL
QGGVPS
RFSGSVSGTDFTLTVSSLQPEDFATYYCQQSYSNPLTFGGGTKVEIK  



Antibody U1-62 (2.9.1) 83 Heavy Chain DNA:
GAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAAAAGCCCGGGGAGTCTCTG
AAGATC
TCCTGTAAGGGTTCTGGATACAGTTTTACCAGCTACTGGATCGGCTGGGTGCGC
CAGATG
CCCGGGAAAGGCCTGGAGTGGATGGGGATCATCTATCCTGGTGACTCTGATACC
AGATAC
AGCCCGTCCTTCCAAGGCCAGGTCACCATGTCAGCCGACAAGTCCATCAGTACC
GCCTAC
CTGCAGCTGAGCAGCCATGAAGGCCTCGGACACCGCCATGTATTACTGTGCGAG
ACAGAT
GGCTGGAAACTACGTACATCACGGGTGATCGAGACGTCCTGGGGCCAAGGGACC
ACGGTC  ACCGTCTCCTC 84 Heavy Chain Protein:
EVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEWMGIIYPG
DSDTRY
SPSFQGQVTMSADKSISTAYLQLSSHEGLGHRHVLLCETDGWKLRTSRVIETSW
GQGTTV  TVS 85 Light Chain DNA:
GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGA
GCCACC
CTCTCCTGCAGGGCCAGTCAGAGTGTTATCAGCATCTACTTAGCCTGGTACCAG
CAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGCAGGGCCACTGGC
ATCCCA
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGA
CTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATGGTAGCTCACCGTGCAGT
TTTGGC  CAGGGGACCAAACTGGAGATCAAA 86 Light Chain
Protein:
EIVLTQSPGTLSLSPGERATLSCRASQSVISIYLAWYQQKPGQAPRLLIYGASS
RATGIP
DRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPCSFGQGTKLEIK
Antibody U1-2 87 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAGGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTCA 88 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLRSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQ
GTLVTV  ss WO 2007/077028 PCT/EP2006/012632  



-94 69 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG
ATACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAACAGCCTG
CAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAAC 90 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQIPGKAPKRLIYAASSL
QSGVPS
RFSGSGSGTEFTLTINSLQPEDFATYYCLQHNGYPWTFGQGTKVEIK
Antibody U1-7 91 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGG
ATCCG.C
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGATACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTCA 92 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQ
GTLVTV  SS 93 Light Chain DNA:
GACTTCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGACATTCGAAATGATTTAGGCTGGTATCGGCAG
AAACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCT
GCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAAC 94 Light Chain Protein:
DFQMTQSPSSLSASVGDRVTITCRASQDIRNDLGWYRQKPGKAPKRLIY-AASS
LQSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-9 95 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC  



ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGATACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAATAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCG
GATTACGATTTTTGGAATGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTCA 96 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISIDTSKNQFSLKLSSVTAADTAVYYCARADYDFWATGYFDYWG
QGTLVTV  ss 97 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGACATTAGAAATGATTTAGGCTGGTATCGGCAG
AAACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTG
CAGCCT WO 2007/077028 PCT/EP2006/012632  -95
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAA 98 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQDIPNDLGWYRQKPGKAPKRLIYAASSL
QSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1- ].0 99 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTACACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGACTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCA
GATTACGATTTTTGGAGTGGTTACTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTCA 100 Heavy Chain Protein:
QVQLQESGPGLVKPTQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLKSRLTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQ
GTLVTV  SS 101 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC  



ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTG
CAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAA 102 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSL
QSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNNYPWTFGQGTKVEIK
Antibody U1-12 103 Heavy Chain DNA
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGTAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGTTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTCA 104 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQ
GTLVTV  SS 105 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTG
CAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAA 105 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSL
QSGVPS
RFSGSGSG^lEFTLTISSLQPEDFATYYCLQI-MTYPWTFGQGTKVEIK WO
2007/077028 PCT/EP2006/012632  -96- Antibody U1- 13
107 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGG
ATCCGC  



CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGAG
GACGACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA
1O8 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAREDDGMDVWGQGTTVT
VSS  109 Light Chain DNA:
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCG
GCCTCC
ATTTCCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATACAACTATTTG
GAATGG
TACCTGCAGAAGCCAGGGCAGTCCCCACAGTTCATGATTTATTTGGGGTCTAAT
CGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACAGATTTTACACTG
AAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCATGCAAGCTCTACAA
ACTCCG  ATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA 110 Light
Chain Protein:
DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLEWYLQKPGQSPQFMIY
LGSNRA
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPITFGQGTRLEIK
Antibody U1-14 111 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGTACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGGTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCG
GATTACGATTTTTGGAGTGGTTATTTTTGACTACTGGGGCCAGGGAACCCTGGT
CACCGTC  TCCTCA 112 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQYPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLRSVTAADTAVYYCARADYDFWSGYFDYWGQ
GTLVTV  SS 113 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTG
CAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATACTTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAAC 



114 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIR.NDLGWYQQKPGKAPKRLIYAASS
LQSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNTYPWTFGQGTKVEIK
Antibody U1-15 115 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCGTCAGCAGTGGTGGTTACTACTGGAGCTGG
ATCCGG
CAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCTATTACAGTGGGAGC
ACCAAC
TACAACCCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAAC
CAGTTC WO 2007/077028 PCT/EP2006/012632  _97_
TCCCTGAAGCTGACCTCTGTGACCGCTGCGGACACGGCCGT'G'TA'TTACTGT
GCGAGAGAT
GGGGACGTGGATACAGCTATGGTCGATGCTTTTGATATCTGGGGCCAAGGGACA
ATGGTC  ACCGTCTCCTCA 116 Heavy Chain Protein:
QVQLQESGPGLVKPSETLSLTCTVSGGSVSSGGY'ISWIRQPPGKGLEWIGYIY
YSGSTN
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARDGDVDTAAfIDAFDI
WGQGTP4V  TVSS 117 Light Chain DNA:
GAAATTGTATTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGA
GCCACC
CTCTCCTGCAGGGCCAGTCAGAGTTTAAGCGGCAACTACTTAGCCTGGTACCAG
CAGAAG
CCTGGCCAGGCTCCCAGGCTCATCATCTGTGGTGCATCCAGCAGGGCCACTGGC
ATCCCA
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCACAAGA
CTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATGATAGGTCACCGCTCACT
TTCGGC  GGAGGGACCAAGGTGGAGATCAAA 118 Light Chain
Protein:
EIVLTQSPGTLSLSPGERATLSCRASQSLSGNYLAWYQQKPGQAPRLIICGASS
RATGIP
DRFSGSGSGTDFTLTITRLEPEDFAVYYCQQYDRSPLTFGGGTKVEIK
Antibody U1-19 119 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGGA
GATTACGATTTTTGGAGTGGAGAGTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTCA 



120 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGDYDFWSGEFDYWGQ
GTLVTV  SS Antibody U1-20  121 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGGAAGGGCCTGGAGTGGATTGGGTACATCTATGACAGTGGGAG
CACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGGTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGAT
CAGGGGCAGGACGGATACAGCTATGGTTACGGCTACTACTACGGTATGGACGTC
TGGGGC  CAAGGGACCACGGTCACCGTCTCCTC 122 Heavy Chain
Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIY
DSGSTY
YNPSLKSRVTISVDTSKNQFSLKLRSVTAADTAVYYCARDQGQDGYSYGYGYYY
GMDVWG  QGTTVTVS 123 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCAGGCGAGTCAGGACATTAGCAATTATTTAAATTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAACTCCTGATCTACGTTGCATCCAATTTGGAAACAGGGGTC
CCATCA
AGGTTCAGTGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTG
CAGCCT
GAAGATATTGCAACATATTACTGTCAACAGTGTGATAATCTCCCTCTCACTTTC
GGCGGA  GGGACCAAGGTGGAGATCAAA 124 Light Chain Protein:
WO 2007/077028 PCT/EP2006/012632  -98 124. Light Chain
Protein:
DIQMTQSPSSLSASVGDRVTITCQASQDISIrILN?1YQQKPGKAPKLLII'
JP_SIJLETGVPS
RFSGSGSGTDFTFTISSLQPEDIATYYCQQCDNLPLTFGGGTKVEIK
Antibody U1-21 125 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGATACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTP.AGAA
CCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCG  



GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTC 126 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQ
GTLVTV  S 127 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGACATTAGAAATGATTTAGGCTGGTATCGGCAG
AAACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCCGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCACCAGCCTG
CAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAAC 128 Light Chain
Protein:
DIQMTQSPSSLSASVGDRVTITCRASQDIRNDLGWYRQKPGKAPKRLIYAASRL
QSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-22 129 Heavy Chain DNA:
CAGGTGCAGCTGCAGCAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTCA 130 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQ
GTLVTV  SS 131 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAATGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTG
CAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAAC 132 Light Chain
Protein: 



DIQMTQS PS
SLSASVGDRVTITCRASQGIRRTDLGWYQQKPGKAPKRLIYAASSLQNGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-23 WO 2007/077028 PCT/EP2006/012632  _99_
Antibody U1-23  133 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAP.GCCTTCACACA000T
GTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAATCCTGGTC
ACCGTC  TCCTC 134 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQ
GILVTV  S 135 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCGCCTGATTTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTG
CAGCCT
CAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAAC 136 Light Chain
Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSL
QSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTItVEIK
Antibody U1-24 137 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGTAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGTTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCC
GATTACGATTTTTGGAATGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTCA 



138 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWNGYFDYWGQ
GTLVTV  SS 139 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACP.ATCAGCAGCCT
GCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAA 140 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSL
QSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNNYPWTFGQGTKVEIK
Antibody Ul-25 141 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC WO 2007/077028 PCT/EP2006/012632  -100
TACAACCCGTCCCTCAAGA.GTCGAGTTACCATATCAGTAGACACGTCTAAGAA
CCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTCA 142 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQ
GTLVTV  SS 143 Light Chain DNA:
GACATCCAGCTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAATGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGCGACAGAATTCACTCTCACAATCAGCAGCCTG
CAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAAC 144 Light Chain
Protein:  



DIQLTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSL
QNGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-26 145 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGTACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGGGCTCTGTGACTGCCGCGGACACGGCCGTGTATTTCTGTGCG
AGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTTCTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTC 146 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQYPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLGSVTAADTAVYFCARADYDFWSGYFDFWGQ
GTLVTV  S 147 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTG
CAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAAC 148 Light Chain
Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSL
QSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNGYPWTFGQGTKVEIK
Antibody U1-27 149 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGTACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGGGCTCTGTGACTGCCGCGGACACGGCCGTGTATTTCTGTGCG
AGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTTCTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTC 150 Heavy Chain Protein: WO 2007/077028
PCT/EP2006/012632  -101 



QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQYPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLGSVTAADTAVYFCARADYDFWSGYFDFWGQ
GTLVTV  S 151 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTG
CAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAAC 152 Light Chain
Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSL
QSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNGYPWTFGQGTKVEIK
Antibody U1-28 153 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGTAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTCCTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTCA 154 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWICYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDSWGQ
GTLVTV  SS 155 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG
ATACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTG
CAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAA 156 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQIPGKAPKRLIYAASSL
QSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNGYPWTFGQGTKVEIK
Antibody U1-31 



157 Heavy Chain DNA:
CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTG
AAGGTC
TCCTGCAAGGCTTCTGGTTACACCTTTACCP.P.CTATGGTATCAGC^1GGGTG
CGGCAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACGATGGTTACAGA
AACTAT
GCACAGAAGCTCCAGGGCAGAGTCACCATGACCACAGACACATCCACGACCACT
GCCTAC
ATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGTATTACTGTGCGAGA
GATGTT
CAAGACTACGGTGACTACGACTACTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTCA 158 Heavy Chain Protein:
QVQLVQSGAEVKKPGASVKVSCKASGYTFTNYGISWVRQAPGQGLEWMGWISAY
DGYRNY
AQKLQGRVTMTTDTSTTTAYMELRSLRSDDTAVYYCARDVQDYGDYDYFDYWGQ
GTLVTV  SS 159 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC WO 2007/077028 PCT/EP2006/012632  -102
ATCACTTGCCGGGCAAGTCAGAGCATTAGCAGTTATTTAAATTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAACCTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGATTCAGGGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTG
CAACCT
GAAGATTTTCCAACTTACTACTGTCAACAGAGTTACAGTACCCCCATCACCTTC
GGCCAA  GGGACACGACTGGAGATTAAA 160 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPNLLIYAASSL
QSGVPS
RFRGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPITFGQGTRLEIK
Antibody U1-32 161 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTTACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGACC
ACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
GCCCTGAAGCTGAACTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTCA 162 Heavy Chain Protein:
QVQLQESGPGLVKPLQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGTTY
YNPSLKSRVTISVDTSKNQFALKLNSVTAADTAVYYCARADYDFWSGYFDYWGQ
GTLVTV  SS 



163 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAGGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTCAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCTCTCTCACAATCTCCAGCCTG
CAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAAC 154 Light Chain
Protein:
DIQMTQSPSSLSASVGDRVTITCRAGQGIRNDLGWYQQKPGKAPQRLIYAASSL
QSGVPS
RFSGSGSGTEFSLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-35 165 Heavy Chain DNA:
CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCAAGCCTGGAGGGTCCCTG
AGACTC
TCCTGTGCAGCCTCTGGATTCACCTTCAGTGACTACTACATGAGCTGGATCCGC
CAGGCT
CCAGGGAAGGGGCTGGAGTGGGTTTCATATATTAGTAGTAGTGGTAATAACATA
TACCAC
GCAGACTCTGTGAAGGGCCGATTCACCATCTCCAGGGACAACGCCAAGAACTCA
CTGTAT
CTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCGAGA
GAGAGA
TATAGTGGCTACGACGACCCTGATGGTTTTGATATCTGGGGCCAAGGGACAATG
GTCACC  GTCTCTTCA 166 Heavy Chain Protein:
QVQLVESGGGLVKPGGSLRLSCAASGFTFSDYYMSWIRQAPGKGLEWVSYISSS
GNNIYH
ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARERYSGYDDPDGFDIWG
QGTMVT  VSS 167 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCAGGCGAGTCAGGACATTAGCAACTATTTAAGTTGGTTTCAGCAG
AAACCA
GGGAAAGCCCCTAAGCTCCTGATCCACGATGCATCCAATTTGGAAACAGGGGTC
CCTTCA
AGGTTCAGTGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTG
CAGCCT
GAAGATATTGCAACATATTACTGTCAACAGTATGATAATCCCCCGTGCAGTTTT
GGCCAG  GGGACCAAGCTGGAGATCAAA WO 2007/077028
PCT/EP2006/012632  -103 160 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCQASQDISPTLLS4IFQQKPGKAPKLLIHDAS
PILETGVPS
RFSGSGSGTDFTFTISSLQPEDIATYYCQQYDINPPCSFGQGTKLEIK
Antibody U1-36 169 Heavy Chain DNA:  



CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGA.AGCCTTCACAGA000T
GTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTTATTACTACTGGAGCTGG
ATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGACC
ACCTAC
TACAATCCGTCCTTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAAC
CAGTTC
TCCCTGAAACTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG
AGAGCC
GATTACGATTTTTGGAGTGGTCACTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTCA 170 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGYYYWSWIRQHPGKGLEWIGYIY
YSGTTY
YNPSFKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGHFDYWGQ
GTLVTV  SS 171 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG
AAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTC
CCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTG
CAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTC
GGCCAA  GGGACCAAGGTGGAAATCAAA 172 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSL
QSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-37 173 Heavy Chain DNA:
CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTG
AAGGTC
TCCTGCAAGGCTTCTGGTTACACCTTTACCAGCTATGGTATCAGCTGGGTGCGA
CAGGCC
CCTGGACAAGGACTTGAGTGGATGGGATGGATCAGCGCTTACGATGGTCACACA
AACTAT
GCACAGAAGCTCCAGGGCAGAGTCACCATGACCACAGACACATCCACGAACACA
GCCTAC
ATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTTTATTACTGTGCGAGA
GACCCC
CATGACTACAGTAACTACGAGGCTTTTGACTTCTGGGGCCAGGGAACCCTGGTC
ACCGTC  TCCTC 174 Heavy Chain Protein:
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWMGWISAY
DGHTNY
AQKLQGRVTMTTDTSTNTAYMELRSLRSDDTAVYYCARDPHDYSNYEAFDFWGQ
GTLVTV  S 175 Light Chain DNA
atgaggtcccctgctcagctcctggggctcctgctactctggctccgaggtgcc
agatgtg
acatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagag
tcaccat  



cacttgccgggcaagtcagagcattagcagttatttaaattggtatcagcagaa
accaggg
aaagcccctaacctcctgatctatgctgcatccagtttgcaaagtggggtccca
tcaagat
tcagtggcagtggatctgggacagatttcactctcaccatcagcagtctgcaac
ctgaaga
ttttgcaacttactactgtcaacagagttacagtacccccatcaccttcggcca
agggaca
cgactggagattaaacgaactgtggctgcaccatctgtcttcatcttcccgcca
tctgatg
agcagttgaaatctggaactgcctctgttgtgtgcctgctgaataacttctatc
ccagaga  ggccaaagtacagtggaaggtggataacgcc WO
2007/077028 PCT/EP2006/012632  -104 17G Light Chain
Protein:
DIQMTQSPSSLSASVGDRV'TITCRASQSISSYLNWYQQKPGKAPNLLIYAASS
LOSGVPSR
FSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPITFGQGTRLEIK
Antibody J1-34 177 Heavy Chain DNA:
accatggactggacctggagggtccttttcttggtggcagcagcaacaggtgcc
cactccca
ggttcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaa
ggtctcct
gcaaggcttctggttacacctttaccaactatggtatcagctgggtgcggcagg
cccctgga
caagggcttgagtggatgggatggatcagcgcttacgatggttacagaaactat
gcacagaa
gctccagggcagagtcaccatgaccacagacacatccacgaccactgcctacat
ggagctga
ggagcctgagatctgacgacacggccgtgtattactgtgcgagagatgttcaag
actacggt
gactacgactactttgactactggggccagggaaccctggtcaccgtctcctca
gcttccac
caagggcccatccgtcttccccctggtgccctgctccaggagcacctccgagag
cacagccg  ccctgggctgcctggtcaaggactacttccccgaaccg  173
Heavy Chain Protein
QVQLVQSGAEVKKPGASVKVSCKASGYTFTNYGISWVRQAPGQGLEWMGWISAY
DGYRNYA
QKLQGRVTMTTDTSTTTAYMELRSLRSDDTAVYYCARDVQDYGDYDYFDYWGQG
TLVTVSS  179 Light Chain DNA:
cagctcctggggctcctgctactctggctccgaggtgccagatgtgacatccag
atgaccc
agtctccatcctccctgtctgcatctgtaggagacagagtcaccatcacttgcc
gggcaag
tcagagcattagcagttatttaaattggtatcagcagaaaccagggaaagcccc
taacctc
ctgatctatgctgcatccagtttgcaaagtggggtcccatcaagattcagtggc
agtggat
ctgggacagatttcactctcaccatcagcagtctgcaacctgaagattttgcaa
cttacta
ctgtcaacagagtt-acagtacccccatcaccttcggccaagggacacgactgg
agattaaa
cgaactgtggctgcaccatctgtcttcatcttcccgccatctgatgagcagttg
aaatctg
gaactgcctctgttgtgtgcctgctgaataacttctatcccagagaggccaaag
tacagtg  gaaggtggataacgcc 180 Light Chain Protein:  



DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPNLLIYAASSL
QSGVPSR
FSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPITFGQGTRLEIK
Antibody J1-1 181 Heavy Chain DNA:
catctgtggttcttcctcctgctggtggcagctcccagatgggtcctgtcccag
gtgcagc
tgcaggagtcgggcccaggactggtgaagccttcacagaccctgtccctcacct
gcactgt
ctctggtggctccatcaacagtggtgattactactggagctggatccgccagca
cccaggg
aagggcctggagtggattgggtacatctattacagtgggagcacctactacaac
ccgtccc
tcaagagtcgagttaccatatcagtagacacgtctaagaaccagttctccctga
agctgag
ctctgtgactgccgcggacacggccgtgtattactgtgcgagagcagattacga
tttttgg
agtggttactttgactactggggccagggaaccctggtcaccgtctcctcagcc
tccacca
agggcccatcggtcttccccctggcaccctcctccaagagcacctctgggggca
caacggc  cctgg WO 2007/077028 PCT/EP2006/012632  -105
182 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSINSGD"YY14S',,1IRQHPGKGLEW
IGYI1YSGSTYY
NPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFYISGYFDYWGQ
GTLVTVSS  103 Light Chain DNA:
atgagggtccctgctcagctcctggggctcctgctgctctggttcccaggtgcc
aggtgtga
catccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagt
caccatca
cttgccgggcaagtcagggcattagaaatgatttaggctggtatcagcagaaac
cagggaaa
gcccctaagcgcctgatctatgctgcatccagtttgcaaagtggggtcccatca
aggttcag
cggcagtggatctgggacagaattcactctcacaatcagcagcctgcagcctga
agattttg
caacttattactgtctacagcataatagttacccgtggacgttcggccaaggga
ccaaggtg
gaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccgccatctgat
gagcagtt
gaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagaga
ggccaaag  tacagtggaaggtggataacgc 184 Light Chain
Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSL
QSGVPSR
FSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-3 185 Heavy Chain DNA:
tggttcttccttctgctggtggcagctcccagatgggtcctgtcccaggtgcag
ctgcagga
gtcgggcccaggactggtgaagccttcacagaccctgtccctcacctgcactgt
ctctggtg
gctccatcagcagtggtggttactactggagctggatccgccagcacccaggga
agggcctg
gagtggattgggtacatctattacagtgggagcacctactacaacccgtccctc
aagagtcg  



agttaccatatcagtagacacgtctaagaaccagttctccctgaagctgagctc
tgtgactg
ccgcggacacggccgtgtattactgtgcgagagatggctatgatagtagtggtt
attaccac
ggctactttgactactggggccagggaaccctggtcaccgtctcctcagcctcc
accaaggq  cc 186 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIY
YSGSTYY
NPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARDGYDSSGYYHGYFDYW
GQGTLVT  VSS 187 Light Chain DNA:  H3_130_1N1K
caggtcttcatttctctgttgctctggatctctggtgcctacggggacatcgtg
atgaccc
agtctccagactccctggctgtgtctctgggcgaqaqqgccaccatcaactgca
agtccag
ccagagtgttttatacagctccaacaataagaactacttagcttggtaccagca
gaaacca
ggacagcctcctaagctgctcatttactgggcatctacccgggaatccggggtc
cctgacc
gattcagtggcagcgggtctgggacagatttcactctcaccatcagcagcctgc
aggctga
agatgtggcagtttattactgtcagcaatattatagtactccgctcactttcgg
cggaggg
accaaggtggagatcaaacgaactgtggctgcaccatctgtcttcatcttcccg
ccatctg
atgagcagttgaaatctggaactgcctctgttgtgtgcctgctgaataacttct
atcccag  agaggccaaagtacagtggaaggtggataacgc  188 Light
Chain Protein:
DIVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPPKLLI
YWASTRE
SGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTPLTFGGGTKVEIK
WO 2007/077028 PCT/EP2006/012632  -106 Antibody U1-4
H3_133 1N1G1  189 Heavy Chain DNA
ctgtggttcttcctcctgctggtggcagctcccagatgggtcctgtcccaggtg
cagctgca
ggagtcgggcccaggactggtgaagccttcacagaccctgtccctcacctgcac
tgtctctg
gtggctccatcagtagtggtgattactactggagctggatccgccagcacccag
ggaagggc
ctggagtggattgggtacatctattacagtgggagcacctactacaacccgtcc
ctcaagag
tcgagttaccatatcagtagacacgtctaagaaccagttctccctgaagttgag
ctctgtga
ctgccgcggacacggccgtgtattactgtgcgagagccgattacgatttttgga
gtgg
tttgactactggggccagggaaccctggtcaccgtctcctcagcctccaccaag
ggcccatc  ggtcttccccctggcaccctc 190 Heavy Chain
Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTYY  



NPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQG
TLVTVSS  191 Light Chain DNA H3_133_iN1K
gtgcccgctcagcgcctggggctcctgctgctctggttcccaggtgccaggtgt
gacatcc
agatgacccagtctccatcctccctgtctgcatctgtaggagacagagtcacca
tcacttg
ccggqcaagtcagggcattagaaatgatttaggctggtatcagcagaaaccagg
gaaagcc
cctaagcgcctgatctatgctgcatccagtttgcaaagtggggtcccatcaagg
ttcagcg
gcagtggatctgggacagaattcactctcacaatcagcagcctgcagcctgaag
attttgc
aacttattactgtctacagcataataattacccgtggacgttcggccaagggac
caaggtg
gaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccgccatctgat
gagcagt  tgaaatctggaactg 192 Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRI`DLGWYQQKPGI<
PKRLIYAPSSLQSGVPSRF
SGSGSGTEFTLTISSLQPEDFATYYCLQI,7-MPWTFGQGTKVEIK
Antibody U1-5 193 Heavy Chain DNA:  H3_138_1N1G1
tggttcttccttctgctggtggcagctcccagatgggtcctgtcccaggtgcag
ctgcagga
gtcgggcccaggactggtgaagccttcacagaccctgtccctcacctgcactgt
ctctggtg
gctccatcagcagtggtgattactactggagctggatccgccagcacccaggga
agggcctg
gagtggattgggtacatctattacagtgggagcacctactacaacccgtccctc
aagagtcg
agttaccatatcagtagacacgtctaagaaccagttctccctgaagctgagctc
tgtgactg
ccgcggacacggccgtgtatttctgtgcgagagccgattacgatttttggagtg
gttatttt
gactactggggccagggaaccctggtcaccgtctcctcagcctccaccaagggc
c  194 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTYYN
PSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYFCARADYDFWSGYFDYWGQGT
LVTVSS  195Light Chain DNA: H3_138_1N1K
atgagggtccccgctcagctcctggggctcctgctgctctggttcccaggtgcc
aggtgtga
catccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagt
caccatca
cttgccgggcaagtcaggqcattagaaatgatttaggctggtatcagcagaaac
cagggaaa WO 2007/077028 PCT/EP2006/012632  -107
gcccctaagcgcctgatctatgctgcatccagttt
gcaaagtggggtcccatcaaggttcag
cggcagtggatctgggacagaattcactctcacaatcagcagcctgcagcctga
agattttg
caacttattactgtctacagcataatacttacccgtggacgttcggccaagqga
ccaaggtg  



gaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccgccatctgat
gagcagtt
gaaatctggaactgcctctgttgtqtqcctqctqaataacttctatcccagaga
ggccaaaq  tacagtggaaggtggataacgc 196 Light Chain
Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSL
QSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNTYPWTFGQGTKVEIK
Antibody U1-G 197 Heavy Chain DNA:  H3_162_1N1G1
tggttcttccttctgctggtggcagctcccagatgggtcctgtcccaggtgcag
ctgcagga
gtcgggcccaggactggtgaagccttcacagaccctgtccctcacctgcactgt
ctctggtg
gctccatcagcagtggtgattactactggagctggatccgccagcacccaggga
agggcctq
gagtggattgggtacatctattacagtgqgaqcacctactacaacccgtccctc
aagagtcg
agttaccatatcagtagacacgtctaagaaccagttctccctgaagctgaqctc
tgtgactq
ccgcggacacggccgtqtatttctgtgcqagagccgattacgatttttggaatg
gttatttt
gactactggggccagggaaccctggtcaccgtctcctcagcctccaccaagggc
cc  198 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYFCARADYDFWNGYFDYWGQ
GTLVTV  SS 199 Light Chain DNA:  H3_162_1N1K
atgagggtccccgctcagctcctggggctcctgctgctctggttcccaggtgcc
aqgtgtga
catccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagt
caccatca
cttgccgggcaagtcagggcattagaaatgatttaggctggtatcagcagaaac
cagggaaa
gcccctaagcgcctgatctatgctgcttccagtttgcaaagtggggtcccatca
aggttcag
cggcagtggatctgggacagaattcactctcacaatcagcagcctgcagcctga
agattttg
caacttattactgtctacagcataatacttacccgtggacqttcggccaagqga
ccaaggtg
gaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccgccatctgat
gagcagtt
gaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagaqa
ggccaaag  tacagtggaaggtggataacgcc 200 Light Chain
Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSL
QSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNTYPWTFGQGTKVEIK
Antibody U1-B 201 Heavy Chain DNA:  H3_174_1N1G1  



ttggtggcagcagctacaggcacccacgcccaggtccagctggtacagtctggg
gctgaggt
gaagaagcctggggcctcagtgaaggtctcctgcaaggtttccggatacaccct
cactgaat
tat-ccatgtactgggtgcgacaggctcctggaaaagggcttqagtgqatggga
gqttttgat WO 2007/077028 PCT/EP2006/012632  -108
cctgaagatggtgaaacaatctacgcacagaagttccagggcagagtcaccatg
accgagga
cacatctacagacacagcctacatggagctgagcagcctgagatctgaggacac
ggccgtgt
attactgtgcaactgggtggaactacgtctttgactactggggccagggaaccc
tggtcacc  gtctcctcagcctccaccaagggccc 202 Heavy Chain
Protein
QVQLVQSGAEVKKPGASVKVSCKVSGYTLTELSMYWVRQAPGKGLEWMGGFDPE
DGETIYA
QKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYCATGWNYVFDYWGQGTLVTV
SS  203 Light Chain DNA: H3_174_1N1K
ggatccagtggggatattgtgatgactcagtctccactctccctgcccgtcacc
cctggaga
gccggcctccatctcctgcaggtccagtcagagcctcctgcatagtaatggata
caactatt
tggattggtacctgcagaagccagggcagtctccacagctcctgatctatttgg
attctcat
cgggcctccggggtccctgacaggttcagtggcagtggatcaggcacagatttt
acactgaa
aatcagcagagtggaggctgaggatgttggggtttattactgcatgcaagctct
acaaactc
cgctcactttcggcggagggaccaaggtggagatcaaacgaactgtggctgcac
catctgtc  ttcatcttcccgccat 204 Light Chain Protein
DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYAJYLDWYLQKPGQSPQLLI
YLDSHRA
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQ.ILQTPLTFGGGTKVEIK
Antibody U1-11 205 Heavy Chain DNA:  H3_178_1N1G1
tggttcttccttctgctggtggcagctcccagatgggtcctgtcccaggtgcag
ctgcagga
gtcgggcccaggactggtgaagccttcacagaccctgtccctcacctgcactgt
ctctggtg
gctccatcagcagtggtgattactactggagctggatccgccagcacccaggga
agggcctg
gagtggattgggtacatctattacagtgggagcacctactacaacccgtccctc
aagagtcg
agttaccatatcagtagacacgtctaagaaccagttctccctgaagctgagctc
tgtgactg
ccgcggacacggccgtgtatttctgtgcgagagccgattacgatttttggagtg
gttatttt
gactactggggccagggaaccctggtcaccgtctcctcagcctccaccaagggc
ccatcgag  tcttccccctgg 206 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTY  



YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYFCARADYDFWSGYFDYWGQ
GTLVTV  SS 207 Light Chain DNA:  H3_178_1N1K
atgagggtccccgctcagctcctggggctcctgctgctctggttcccaggtgcc
aggtgtg
acatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagag
tcaccat
cacttgccgggcaagtcagggcattagaaatgatttaggctggtatcagcagaa
accaggg
aaagcccctaagcgcctgatctatgctgcatccagtttgcaaagtggggtccca
tcaaggt
tcagcggcagtggatctgggacaaaattcactctcactatcagcagcctgcagc
ctgaaga
ttttgcaacttattactgtctacagcataatacttacccgtggacgttcggcca
agggacc
aaggtggaaatcagacgaactgtggctgcaccatctgtcttcatcttcccgcca
tctgatg
agcagttgaaatctggaactgcctctgttgtgtgcctgctgaataacttctatc
ccagaga  ggccaaagtacagtggaaggtggataacgcc WO
2007/077028 PCT/EP2006/012632  -109 208 Light Chain
Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYP.ASS
LQSGVP
SRFSGSGSGTKFTLTISSLQPEDFATYYCLQHNTYPWTFGQGTKVEIR
Antibody U1-16 209 Heavy Chain DNA:  H32 21_1N1G1
accatgaaacatctgtggttcttcctcctgctggtggcagctcccagatgggtc
ctgtccc
aggtgcagctgcaggagtcgggcccaggactggtgaagccttcacagaccctgt
ccctcac
ctgcactgtctctggtggctccatcagcagtggtgattactactggagctggat
ccgccag  ca
cccagggaagggcctggagtggattgggtacatctattacagtgggagcaccta
ctaca
acccgtccctcaagagtcgagttaccatatcagtagacacgtctaagaaccagt
tctccct
gaagctgagctctgtgactgccgcggacacggccgtgtattactgtgcgagagc
ggattac
gatttttggagtggttattttgactactggggccagggaatcctggtcaccgtc
tcctcaq  cc
tccaccaagggcccatcggtcttccccctggcaccctcctccaagaacacctct
ggggg
cacagcggccctgggctgcctggtcaaggactacttccccgaaccggtgacggt
gtcctgg  aactcaggcgccctg 210 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTYY
NPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQG
ILVTVSS  211 Light Chain DNA: H3_2 21_1N1It
atgagggtccccgctcagctcctggggctcctgctgctctggttcccaggtgcc
aggtgt  



gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacaga
gtcacc
atcacttgccgggcaagtcagggcattagaaatgatttaggctggtatcagcag
aaacca
gggaaagcccctaagcgcctgatctatgctgcatccagtttgcaaagtggggtc
ccatca
aggttcagcggcagtggatctgggacagaattcactctcacaatcagcagcctg
cagcct
gaagattttgcaacttattactgtctacagcataatagttacccgtggacgttc
ggccaa
gggaccaaggtggaaatcaaacgaactgtggctgcaccatctgtcttcatcttc
ccgcca
tctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctgaataac
ttctat  cccagagaggccaaagtacagtggaaggtggataacgcc  212
Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRIIDLGWYQQKPGKAPKRLIYAASS
LQSGVPSR
FSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-17 213 Heavy Chain DNA:  H3_224_1NiG1
tggttcttccttctgctggtggcagctcccagatgggtcctgtcccaggtgcag
ctgcagg
agtcgggcccaggactggtgaagccttcacagaccctgtccctcacctgcactg
tctctgg
tggctccatcagcagtggtgattactactggagctggatccgccagcacccagg
gaagggc
ctggagtggattggatacatctattacagtgggagcacctactacaattcgtcc
ctcaaga
gtcgagttaccatatcagtagacacgtctaagaaccagttctccctgaagctga
gctctgt
gactgccgcggacacggccgtgtattactgtgcgagagcggattacgatttttg
gagtggt
tattttgactactggggccagggaaccctggtcaccgtctcctcagcctccacc
aagggcc  catcg WO 2007/077028 PCT/EP2006/012632  214
Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTYY
NSSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQG
TLVTVSS  215 Light Chain DNA: H3_224_1N1K
ggtgccaggtgtgacatccagatgacccagtctccatcctccctgtctgcatct
gtaggag
acagagtcaccatcacttgccgggcaagtcagggcattagaaatgatttaggct
ggtatca
gcagaaacctgggaaagcccctaagcgcctgatctatgctgcatccagtttgca
aagtggg
gtcccatcaaggttcagcggcagtggatctgggacagaattcactctcacaatc
agcagcc
tgcagcctgaagattttgcaacttattactgtctacagcacaatagttacccgt
ggacgtt
cggccaagggaccaaggtggaaatcaaacgaactgtggctgcaccatctgtctt
catcttc  ccgcca 216 Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSL
QSGVPS  



RFSGSGSGTEFTLTISSL,QPEDFATYYCLQHNSYPWTFCQGTKVEIK
Antibody U1-18 217 Heavy Chain DNA:  H3_227_1N1G1
aggttcttccttctgctggtggcagctcccagatgggtcctgtcccaggtgcag
ctgcagg
agtcgggcccaggactggtgaagccttcacagaccctgtccctcacctgcactg
tctctgg
tggctccatcagcagtggtgattactactggagctggatccgccagcacccagg
gaagggc
ctggagtggattggatacatctattacagtgggagcacctactacaacccgtcc
ctcaaga
gtcgagttaccatatcagtagacacgtctaagaaccagttctccctgaagctga
gctctgt
gactgccgcggacacggccgtgtattactgtgcgagagccgattacgatttttg
gagtggt
tattttgactactggggccagggaaccctggtcaccgtctcctcagcctccacc
aagggcc
catcggtcttccccctggcaccctcctccaagagcacctctgggggcacagcgg
ccctggg
ctgcctggtcaaggactacttccccgaaccggtgacggtgtcgtggaactcagg
cgccct  218 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYY'WSWIRQHPGKGLEWIGYI
YYSGSTYY
NPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQG
TLVTVSS  219 Light Chain DNA: H3_227_iN1K
atgagggtccccgctcagctcctggggctcctgctgctctggttcccaggtgcc
aggtgtga
catccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagt
caccatca
cttgccgggcaagtcagggcattagaaatgatttaggctggtatcagcagaaac
cagggaaa
gcccctaagcgcctgatctatgctgcatccagtttgcaaagtggggtcccatca
aggttcag
cggcagtggatctgggacagaattcactctcacaatcagcagcctgcagcctga
agattttg
caacttattactgtctacagcataatagttacccgtggacgttcggccaaggga
ccaaggtg
gaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccgccatctgat
gagcagtt
gaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagaga
ggccaaag  tacagtggaaggtggataacg 220 Light Chain
Protein
DIQMTQSPSSL,SASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASS
LQSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK WO
2007/077028 PCT/EP2006/012632  -111 Antibody U1-33
221 Heavy Chain DNA:  H4_14_1N1G4
ctgtggttcttccttctgctggtggcagctcccagatgggtcctgtcccaggtg
cagctgc
aggagtcgggcccaggactggtgaagccttcacagaccctgtccctcacctgca
ctgtctc  



tggtggctccatcagcagtggtgattactactggagctggatccgccagcaccc
agggaag
ggcctggagtggattgggtacatctattacagtgggagcacctactacaacccg
tccctca
agagtcgagttaccatgtcagtagacacgtctaagaaccagttctccctgaagc
tgagctc
tgtgactgccgcggacacggccgtgtattactgtgcgagagccgattacgattt
ttggagt
ggtcactttgactgctggggccagggaaccctggtcaccgtctcctcagcttcc
accaagg  gccccatccgtcttccccc 222 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGSTYY
NPSLKSRVTMSVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGHFDCWGQG
TLVTVSS  223 Light Chain DNA: H4_14_1N1K  a
tgagggtccccgctcagctcctggggctcctgctgctctggttcccaggtgcca
ggtgtga
catccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagt
caccatca
cttgccgggcaagtcagggcattagagatgatttaggctggtatcagcagaaac
cagggaaa
gcccctaagcgcctgatctatgctgaatccagtttgcaaagtggggtcccatca
aggttcag
cggcagtggatctgggacagaattcactctcacaatcagcagcctgcagcctga
agattttg
caacttattactgtctacagcatcatagttacccgtggacgttcggccaaggga
ccaaggtg
gaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccgcc  224
Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIP.DDLGWYQQKPGKAPKRLIYAESS
LQSGVPSR
FSGSGSGTEFTLTISSLQPEDFATYYCLQHHSYPWTFGQGTKVEIK
Antibody U1-29 225 Heavy Chain DNA:  H4_107_1N1G4
tggctgagctgggttttcctcgttgctcttttaagaggtgtccagtgtcaggtg
cagctgg
tggagtctgggggaggcgtggtccagcctgggaggtccctgagactctcctgtg
cagcgtc
tggattcaccttcaatagctatgacatgcactgggtccgccaggctccaggcaa
ggggctg
gagtgggtggcagttatatggtatgatggaagtaataaatactatgcagactcc
gtgaagg
gccgattcaccatctctagagacaattccaagaacacgctgtatctgcaaatga
acagcct
gagagccgaggacacggctgtgtattactgtgcgagagaccgcttgtgtactaa
tggtgta
tgctatgaagactacggtatggacgtctggggccaagggaccacggtcaccgtc
tcctcag
cttccaccaagggcccatccgtcttccccctggcgccctgctccagdagcacct
ccgagag  cacagccgccctgggc 226 Heavy Chain Protein
QVQLVESGGGVVQPGRSLRLSCAASGFTFNSYDMHWVRQAPGKGLEWVAVIWYD
GSNKYYA
DSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDRLCTNGVCYEDYGMDV
WGQGTTV  TVSS 



227 Light Chain DNA:  H4_107_1N1K
atgagggtccctgctcagctcctggggctcctgctgctctggctctcaggtgcc
agatgtga
catccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagt
caccatca WO 2007/077028 PCT/EP2006/012632  -112
cttgccaggcgagtcaggacattagcaactatttaaattggtatcagcagaaac
cagggaaa
gcccctaaggtcctgatctacgatgcatccaatttggaaacaggggtcccatca
aggttcag
tggaagtggatctgggacagattttactt-tcaccatcagcagcctgcagcctg
aagatgttg
caacatattactgtcaacactatgatactctcccgctcactttcggcggaggga
ccaaggtg
gagatcaaacgaactgtggctgcaccatctgtcttcatcttcccgccatctgat
gagcagtt
gaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagaga
ggccaaag  tacagtgg 228 Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKVLIYDASNL
ETGVPSR
FSGSGSGTDFTFTISSLQPEDVATYYCQFIYDTLPLTFGGGTKVEIK
Antibody U1-30 229 Heavy Chain DNA:  H4_116_1_1NIG4
ggactgtgcaagaacatgaaacacctgtggttcttcctcctgctggtggcagct
cccagatg
ggtcctgtcccaggtgcagctgcaggagtcgggcccaggactggtgaagccttt
acagaccc
tgtccctcacctgcactgtctctggtggctccatcagcagtggtgattactact
ggagctgg
atccgccagcacccagggaagggcctggagtggattgggtacatctattacagt
gggaccac
ctactacaacccgtccctcaagagtcgagttaccatatcagtagacacgtctaa
gaaccagt
tcgccctgaagctgaactctgtgactgccgcggacacggccgtgtattactgtg
cgagagcc
gattacgatttttggagtggttattttgactactggggccagggaaccctggtc
accgtctc  ctcagcttccaccaagggcccatccgtcttccccctgg  230
Heavy Chain Protein
QVQLQESGPGLVKPLQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIY
YSGTTYY
NPSLKSRVTISVDTSKNQFALKLNSVTAADTAVYYCARADYDFWSGYFDYWGQG
TLVTVSS  231 Light Chain DNA: H4 116 1lN1K
atgagggtccctgctcagctcctggggctcctgctgctctggttcccaggtgcc
aggtgtg
acatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagag
tcaccat
cacttgccgggcaggtcagggcattagaaatgatttaggctggtatcagcagaa
accaggg
aaagcccctcagcgcctgatctatgctgcatccagtttgcaaagtggggtccca
tcaaggt
tcagcggcagtggatctgggacagaattctctctcacaatctccagcctgcagc
ctgaaga  



ttttgcaacttattactgtctacagcataatagttacccgtggacgttcggcca
agggacc
aaggtggaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccgcca
tctgatg
agcagttgaaatctggaactgcctctgttgtgtgcctgctgaataacttctatc
ccagaga  ggccaaagtacagtggaaggtggataacgcccttccaatcggg
232 Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRAGQGIRNDLGWYQQKPGKAPQRLIYAASSL
QSGVPSR
FSGSGSGTEFSLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK WO
2007/077028 PCT/EP2006/012632  -113 SEQUENCE ! [S T
ftJG  5 Primer (SEQ ID NO: 233):
CGGGATCCATGTCCTAGCCTAGGGGC  10 Primer (SEQ ID NO:
234): GCTCTAGATTAATGATGATGATGA T GATGTTGTCC T P,AA WO
2007/077028 PCT/EP2006/012632  -114 Table of CDR
Sequences Ab chain Pat. ID: CDR1 CDR2 CDR3  ADYDF;
1SGYFDY  heavy GGSINSGDYYWS U1-1 YIYYSGSTYYNPSLKS
RASQGIRNDLG AASSLQS LQHNSYPWT  light ADYDFWSGYFDY
heavy GGSISSGDYYWS U1-2 YIYYSGSTYYNPSLRS  RASQGIRNDLG
AASSLQS LQHNGYPWT  light DGYDSSGYYHGYFDY  heavy
GGSISSGGYYWS YIYYSGSTYYNPSLKS  U1-3 WASTRES QQYYSTPLT
light KSSQSVLYSSNNKNYLA ADYDFWSGYFDY  heavy U 1-4
GGSISSGDYYWS yIYYSGSTYYNPSLKS LQHNNYPWT  light
RASQGIRNDLG AASSLQS 



GGSISSGDYYWS ADYDFWSGYFDY  heavy YIYYSGSTYYNPSLKS  U
1-5 _LQHNTYPWT light RASQGIRNDLG AASSLQS GGSISSGDYYWS
ADYDFWNGYFDY  heavy yIYYSGSTYYNPSLKS  U1-6 LQHNTYPWT
light RASQGIRNDLG AASSLQS GGSISSGDYYWS ADYDFWSGYFDY
heavy ylyySGSTYYNPSLKS  UI-7 LQHNSYPWT RASQDIRNDLG
AASSLQS  light GYTLTELSMY GWNYVFDY  heavy
GFDPEDGETIYAQKFQG  U1-8 LDSHRAS MQALQTPLT  light
RSSQSLLHSNGYNYLD  GGSISSGDYYWS ADYDFWNGYFDY  heavy
ylyySGSTYYNPSLKS U 1-9 LQHNSYPWT  light RASQDIRNDLG
AASSLQS GGSISSGDYYWS ADYDFWSGYFDY  heavy
YIYYSGSTYYNPSLKS  U1-10 RASQGIRNDLG AASSLQS LQHNNYPWT
light ADYDFWSGYFDY  heavy GGSISSGDYYWS U1-11
YIYYSGSTYYNPSLKS  I I RASQGIRNDLG AASSLQS LQHNTYPWT
light GGSISSGDYYWS ADYDFWSGYFDY  heavy
ylyySGSTYYNPSLKS  light U1-12 LQHNNYPWT RASQGIRNDLG
AASSLQS  GGSISSGGYYWS EDDGMDV  



heavy yIYYSGSTYYNPSLKS  U1-13 LGSNRAS MQALQTPIT  light
RSSQSLLHSNGYNYLE  GGSISSGDYYWS ADYDFWSGYFDY  heavy
YIYYSGSTYYNPSLKS U1-14 LQHNTYPWT  1light RASQGIRNDLG
AASSLQS WO 2007/077028 PCT/EP2006/012632  -115 heavy
GGSVSSGGYYWS DGDVDTP VDAFDI  YIYYSGSTNYNPSLKS  U1-15 _
( ht ~- I RASQSLSGNYLA GASSRA QQYDRSPLT  heavy
GGSISSGDYYvjS ADYDFWSGYFDY  U1-16 Il_ YIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLQS LQHNSYPWT  heavy
GGSISSGDYYWS ADYDFWSGYFDY  YIYYSGSTYYNSSLKS  U1-17
light RASQGIRNDLG AASSLQS LQHNSYPWT  heavy
GGSISSGDYYWS ADYDFWSGYFDY  U1-18 YIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLQS LQHNSYPWT  heavy
GGSISSGDYYWS GDYDFWSGEFDY  U1-19 YIYYSGSTYYNPSLKS
light sequence not available  heavy GGSISSGGYYWS
YIYDSGSTYYNPSLKS DQGQDGYSYGYGYYYGM  U1-20 DV  light
QASQDISNYLN VASNLET QQCDNLPLT  heavy GGSISSGDYYWS
ADYDFWSGYFDY U1-21 YIYYSGSTYYNPSLKS  light RASQDIRNDLG
AASRLQS LQHNSYPWT  heavy GGSISSGDYYWS ADYDFWSGYFDY
U1-22 YIYYSGSTYYNPSLKS  



light RASQGIRNDLG AASSLQN LQHNSYPWT  heavy
GGSISSGDYYWS ADYDFWSGYFDY YIYYSGSTYYNPSLKS  U l-23
light RASQGIRNDLG AASSLQS LQHNSYPWT  heavy
GGSISSGDYYWS ADYDFWNGYFDY  U1-24 YIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLQS LQHNNYPWT  heavy
GGSISSGDYYWS ADYDFWSGYFDY  U1-25 YIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLQN LQHNSYPWT  heavy
GGSISSGDYYWS ADYDFWSGYFDF  U1-26 YIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLQS LQHNGYPWT  heavy
GGSISSGDYYWS ADYDFWSGYFDF  U1-27 YIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLQS LQHNGYPWT  heavy
GGSISSGDYYWS ADYDFWSGYFDS  U1-28 YIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLQS LQHNGYPWT  heavy GFTFNSYDMH
IWYDGSNKYYADSVKG DRLCTNGVCYEDYGMDV  U l-29 light
QASQDISNYLN DASNLET QHYDTLPLT  heavy GGSISSGDYYWS
ADYDFWSGYFDY  U1-30 YIYYSGTTYYNPSLKS light RAGQGIRNDLG
AASSLQS LQHNSYPWT WO 2007/077028 PCT/EP2006/012632
-116 GYTFTNYG I S DVQDYGDYDYFDY  heavy -v1I SA
YDGYRNYAQKLQG  U1-31 light RASQSISSYLN aaSSLQS
QQSYSTPIT  ADYDFWSGYFDY  heavy GGSISSGDYYWS U1-32
YIYYSGTTYYNPSLKS  



light RAGQGIRNDLG AASSLQS LQHHSYPWT  heavy
GGSISSGDYYWS ADYDFWSGHFDC U1-33 YIYYSGSTYYNPSLKS
light RASQGIRDDLG AESSLQS LQHHSYPWT  heavy GYTFTNYGIS
DVQDYGDYDYFDY WISAYDGYRNYAQKLQG  U l-34 light
RASQSISSYLN AASSLQS QQSYSTPIT  heavy GFTFSDYYMS
ERYSGYDDPDGFDI  YISSSGNNIYHADSVKG  U1-35 light
QASQDISNYLS DASNLET QQYDNPPCS  GGSISSGYYYWS
ADYDFWSGHFDY  heavy YIYYSGTTYYNPSFKS  light U l-36
RASQGIRNDLG AASSLQS LQHNSYPWT  heavy GYTFTSYGIS
DPHDYSNYEAFDF  WI SAYDGHTNYAQKLQG U1-37  light
RASQSISSYLN AASSLQS QQSYSTPIT  GFSLSTSGVGVG RDEVRGFDY
heavy LIYWNDDKRYSPSLKS  U1-38 light _ KVSNWDS
MQGAHWPIT  RSSQSLVYSDGYTYLH  GFTVSSNYMS GQWLDV  heavy
VIYSGGSTYYADSVKG  U 1-39 light LGFHRAS RQALQTPLT
RSSQSLLHSNGYNYLD  GGSISSGGYYWS DRELELYYYYYGMDV  heavy
YIYSSGSTYYNPSLKS  U1-40 



light LGSNRAS MQALQTPLT  RSSQSLLYSNGYNYLD
GGSISSGGYYWS DRELEGYSNYYGVDV  heavy YIYYSGSTYYNPSLKS
U1-41 light RASQAISNYLN AASSLQS QQNNSLPIT  heavy
GYSFTSYWIG HENYGDYNY  IIYPGDSDTRYSPSFQG U1-42  light
RASQSIRSYLN AASSLQS QQSNGSPLT  heavy GGSISSGGYYWS
YIYYSGSTYYNPSLKS IDREREWDDYGDPQGMDV  U l-43 I --- WO
2007/077028 PCT/EP2006/012632  -117 light
J1RASQSISSYLH.+_-E AASSLQS QQSYSNPI,T  F --  heavy I I
GYSFTSYCWIG HENYGDYNY  DSD i IYSPSFQG NYGDYNY  ju1-44
light - I RASQSIRSYLN AASSLQS QQSISSPLT  heavy IL-
GYTFTSYDIN FGDLPYDYSYYEWFDP  WMNPNSGDTGYAQVFQG U l-45
light RASQSISSYLN AASSLQS QQSYSTPLT heavy GDSVSSNSAAWN
RTYYRSKWYNDYAVSVK DLYDFWSGYPYYYGMDV  U1-46 S light
sequence not available heavy GDSVSSNSAAWN
DYYGSGSFYYYYGMDV  RTYYRSKWYNDYAVSVK  _ U1-47 S light -
RASQSISSYLN AASNLQS QQSYSTPRT heavy GGSISSYYWS
EAIFGVGPYYYYGMDV  HIYTSGSTNYNPSLKS  U l-48 light
sequence not available  



heavy GYTFTGYYMH INPNIGGTNCAQKFQG GGRYSSSWSYYYYGMDV
U1- 9 light EVSNRFS MQSMQLPIT  KSSQSLLLSDGGTYLY  heavy
GGSVSSGGYYWS YIYYSGSTNYNPSLKS GGDSNYEDYYYYYGMDV  U
l-50 light RASQSISIYLH AASSLQS QQSYTSPIT  heavy
GGSISSYYWS YIYYSGSTNYNPSLKS DSSYYDSSGYYLYYYAM  U1-51
DV  light WASTRES QQYYTTPLT KSSQSVLYSSNNKNYLA  heavy
GGSISSGGYYWS GGTGTNYYYYYGMDV  NIYYSGSTYYNPSLKS  U1-52
light RASQSVSSSYLA GASSWAT QQYGSSPLT  heavy GFTFSIYSMN
DRGDFDAFDI  YISSSSSTIYYADSVKG U1-53  light QASQDITNYLN
DASNLET QQCENFPIT  heavy GGSVSSGGYYWN DRELELYYYYYGMDV
YIYYSGSTNYNPSLKS  U1-55.1 light will be same as Ul-55
heavy U1-55 will be same as U1-55.1 light LGSNRAS
MQALQTPIT  RSSQSLLYSNGYKYLD  heavy `~U157.1 will he
same as Ul-57 WO 2007/077028 PCT/EP2006/012632  -118
light LGSNRAS 2.3QALQTPIT  RSSQSLLYSNGYKYLD  heavy
GGSVSSGGYYLVI'J DRELELYYYYYGt!DV (YINYSGSTNYNPSLKS
U1-57 



light will be same as Ul-57.1 heavy GFTFSSYGMH
AARLDYYYGMDV  VIWYDGSNKYYADSVKG  L U l-58 light
RASQSINSYLN GASGLQS QQSYSSPLT  heavy GGSFSGYYTAS
DKWTWYFDL  EINHSGSTNYNPSLKS U1-59  light WASTRES
QQYYSTPRT  RSSQSVLYSSSNRNYLA heavy GVSISSGGYYWS
DSESEYSSSSNYGMDV  YIYYSGSTYYNPSLKS  U1-61.1 light
RASQTISSYLN AASSLQG QQSYSNPLT  heavy GVSISSGGYYWS
DSESEYSSSSNYGMDV  YIYYSGSTYYNPSLKS  U1-61 light will
be the same as U1-61.1 heavy GYSFTSYWIG QMAGNYYYGMDV
IIYPGDSDTRYSPSFQG  U1-62 light RASQSVISIYLA GASSRAT
QQYGSSPCS WO 2007/077028 PCT/EP2006/012632  -119-
Claims 5 1. An isolated binding protein that binds to
HER-3,  comprising: a heavy chain amino acid sequence
that comprises  at least one of the CDR's selected
from the group consisting of (a) CDRH1's  10 as shown
in SEQ ID NOs: 2, 6, 10, 14, 18, 22, 26, 30, 34, 36,
40, 42, 46, 50, 54, 60, 62, 66, 70, 74, 78, 80, 84,
88, 92, 96, 100, 104, 108, 112, 116, 120,  122, 126,
130, 134, 138, 142, 146, 150, 154, 158, 162, 166, 170,
174, 178,  182, 186, 190, 194, 198, 202, 206, 210,
214, 218, 222, 226 and 230; (b)  CDRH2's as shown in
SEQ ID NOs: 2, 6, 10, 14, 18, 22, 26, 30, 34, 36, 40,
15 42, 46, 50, 54, 60, 62, 66, 70, 74, 78, 80, 84, 88,
92, 96, 100, 104, 108, 112,  116, 120, 122, 126, 130,
134, 138, 142, 146, 150, 154, 158, 162, 166, 170,
174, 178, 182, 186, 190, 194, 198, 202, 206, 210, 214,
218, 222, 226 and  



230; and (c) CDRH3's as shown in SEQ ID NOs: 2, 6, 10,
14, 18, 22, 26, 30,  34, 36, 40, 42, 46, 50, 54, 60,
62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100, 20 104,
108, 112, 116, 120, 122, 126, 130, 134, 138, 142, 146,
150, 154, 158,  162, 166, 170, 174, 178, 182, 186,
190, 194, 198, 202, 206, 210, 214, 218,  222, 226 and
230. 2. An isolated binding protein that binds to
HER-3,  25 comprising: a light chain amino acid
sequence that comprises at  least one of the CDR"s
selected from the group consisting of: (d) CDRL1 "s
as shown in SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28, 32,
38, 44, 48, 52, 56, 58, 30 64, 68, 72, 76, 82, 86, 90,
94, 98, 102, 106, 110, 114, 118, 124, 128, 132,  136,
140, 144, 148, 152, 156, 160, 164, 168, 172, 176, 180,
184, 188, 192,  196, 200, 204, 208, 212, 216, 220,
224, 228 and 232; (e) CDRL2's as shown  in SEQ ID NOs:
4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58,
64, 68, WO 2007/077028 PCT/EP2006/012632  -120 72, 76,
82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128,
132, 136, 140,  144, 148, 152, 156, 160, 164, 168,
172, 176, 180, 184, 188, 192, 196, 200,  204, 208,
212, 216, 220, 224, 228 and 232; and (f) CDRL3's as
shown in  SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28, 32,
38, 44, 48, 52, 56, 58, 64, 68, 72, 5 76, 82, 86, 90,
94, 98, 102, 106, 110, 114, 118, 124, 128, 132, 136,
140,  144, 148, 152, 156, 160, 164, 168, 172, 176,
180, 184, 188, 192, 196, 200,  204, 208, 212, 216,
220, 224, 228 and 232. 10 .3. The isolated binding
protein of Claim 1 or 2, wherein said  binding protein
comprises: a heavy chain amino acid sequence that
comprises  at least one of the CDR's selected from the
group consisting of (a) CDRH1 "s  as shown in SEQ ID
NOs: 2, 6, 10, 14, 18, 22, 26, 30, 34, 36, 40, 42, 46,
50, 15 54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96,
100, 104, 108, 112, 116, 120,  122, 126, 130, 134,
138, 142, 146, 150, 154, 158, 162, 166, 170, 174, 178,
182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222,
226 and 230; (b)  CDRH2's as shown in SEQ ID NOs: 2,
6, 10, 14, 18, 22, 26, 30, 34, 36, 40,  42, 46, 50,
54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100,
104, 108, 112, 20 116, 120, 122, 126, 130, 134, 138,
142, 146, 150, 154, 158, 162, 166, 170,  174, 178,
182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222,
226 and  230; and (c) CDRH3's as shown in SEQ ID NOs:
2, 6, 10, 14, 18, 22, 26, 30,  34, 36, 40, 42, 46, 50,
54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100,  



104, 108, 112, 116, 120, 122, 126, 130, 134, 138, 142,
146, 150, 154, 158, 25 162, 166, 170, 174, 178, 182,
186, 190, 194, 198, 202, 206, 210, 214, 218,  222, 226
and 230, and a light chain amino acid sequence that
comprises at least one of  the CDR's selected from the
group consisting of: (d) CDRL1 's as shown in  30 SEQ
ID NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52,
56, 58, 64, 68, 72, 76, 82, 86, 90, 94, 98, 102, 106,
110, 114, 118, 124, 128, 132, 136, 140,  144, 148,
152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192,
196, 200,  204, 208, 212, 216, 220, 224, 228 and 232;
(e) CDRL2's as shown in SEQ WO 2007/077028
PCT/EP2006/012632  -121 1 D NOs: 4, 8, 12, 16, 20, 24,
28, 32, 38, 44, 48, 52, 56, 58, 64, 68, 72, 76,  82,
86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128,
132, 136, 140, 144,  148, 152, 156, 160, 164, 168,
172, 176, 180, 184, 188, 192, 196, 200, 204,  208,
212, 216, 220, 224, 228 and 232; and (f) CDRL3's as
shown in SEQ ID 5 NOs: 4, 8, 12, 16, 20, 24, 28, 32,
38, 44, 48, 52, 56, 58, 64, 68, 72, 76, 82,  86, 90,
94, 98, 102, 106, 110, 114, 118, 124, 128, 132, 136,
140, 144, 148,  152, 156, 160, 164, 168, 172, 176,
180, 184, 188, 192, 196, 200, 204, 208,  212, 216,
220, 224, 228 and 232. 10 4. The isolated binding
protein of Claim 1 or 2, wherein said  binding protein
comprises a heavy chain amino acid sequence that
comprises a CDRH1, a CDRH2, and a CDRH3 of any of SEQ
ID NOs:2, 6,  10, 14, 18, 22, 26, 30, 34, 36, 40, 42,
46, 50, 54, 60, 62, 66, 70, 74, 78, 80,  84, 88, 92,
96, 100, 104, 108, 112, 116, 120, 122, 126, 130, 134,
138, 142, 15 146, 150, 154, 158, 162, 166, 170, 174,
178, 182, 186, 190, 194, 198, 202,  206, 210, 214,
218, 222, 226 and 230, or a light chain amino acid
sequence  that comprises a CDRL1, a CDRL2, and a CDRL3
of any of SEQ ID NOs:4,  8, 12, 16, 20, 24, 28, 32,
38, 44, 48, 52, 56, 58, 64, 68, 72, 76, 82, 86, 90,
94, 98, 102, 106, 110, 114, 118, 124, 128, 132, 136,
140, 144, 148, 152, 20 156, 160, 164, 168, 172, 176,
180, 184, 188, 192, 196, 200, 204, 208, 212,  216,
220, 224, 228 and 232. 5. The isolated binding protein
of Claim 3, wherein said binding  protein comprises a
heavy chain amino acid sequence that comprises a  25
CDRH1, a CDRH2, and a CDRH3 of any of SEQ ID NOs: 2,
6, 10, 14, 18, 22, 26, 30, 34, 36, 40, 42, 46, 50, 54,
60, 62, 66, 70, 74, 78, 80, 84, 88, 92,  96, 100, 104,
108, 112, 116, 120, 122, 126, 130, 134, 138, 142, 146,
150,  154, 158, 162, 166, 170, 174, 178, 182, 186,
190, 194, 198, 202, 206, 210,  



214, 218, 222, 226 and 230, and a light chain amino
acid sequence that 30 comprises a CDRL1, a CDRL2, and
a CDRL3 of any of SEQ ID NOs:4, 8,  12, 16, 20, 24,
28, 32, 38, 44, 48, 52, 56, 58, 64, 68, 72, 76, 82,
86, 90, 94,  98, 102, 106, 110, 114, 118, 124, 128,
132, 136, 140, 144, 148, 152, 156,  160, 164, 168,
172, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212,
216, WO 2007/077028 PCT/EP2006/012632  - 122  220,
224, 228 and 232. 6. The isolated binding protein of
Claim 1, comprising: a heavy chain amino acid sequence
selected from the group 5 consisting of SEQ ID NOs: 2,
6, 10, 14, 18, 22, 26, 30, 34, 36, 40, 42, 46, 50,
54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100,
104, 108, 112, 116, 120,  122, 126, 130, 134, 138,
142, 146, 150, 154, 158, 162, 166, 170, 174, 178,
182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222,
226 and 230. 10 7. The isolated binding protein of
Claim 2 comprising: a light chain amino acid sequence
selected from the group  consisting of SEQ ID NOs: 4,
8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58,
64, 68, 72, 76, 82, 86, 90, 94, 98, 102, 106, 110,
114, 118, 124, 128, 132,  136, 140, 144, 148, 152,
156, 160, 164, 168, 172, 176, 180, 184, 188, 192, 15
196, 200, 204, 208, 212, 216, 220, 224, 228 and 232.
8. The isolated binding protein of Claim 1,
comprising: a heavy chain amino acid sequence selected
from the group  consisting of SEQ ID NOs: 2, 6, 10,
14, 18, 22, 26, 30, 34, 36, 40, 42, 46, 50,  20 54,
60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100, 104,
108, 112, 116, 120, 122, 126, 130, 134, 138, 142, 146,
150, 154, 158, 162, 166, 170, 174, 178,  182, 186,
190, 194, 198, 202, 206, 210, 214, 218, 222, 226 and
230; and  a light chain amino acid sequence selected
from the group consisting of SEQ ID NOs: 4, 8, 12, 16,
20, 24, 28, 32, 38, 44, 48, 52, 56, 58,  25 64, 68,
72, 76, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118,
124, 128, 132,  136, 140, 144, 148, 152, 156, 160,
164, 168, 172, 176, 180, 184, 188, 192,  196, 200,
204, 208, 212, 216, 220, 224, 228 and 232. 9. The
isolated binding protein of Claim 1, comprising a  30
CDRH3 of any of SEQ ID NOs: 2, 6, 10, 14, 18, 22, 26,
30, 34, 36, 40, 42,  46, 50, 54, 60, 62, 66, 70, 74,
78, 80, 84, 88, 92, 96, 100, 104, 108, 112,  116, 120,
122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162,
166, 170,  174, 178, 182, 186, 190, 194, 198, 202,
206, 210, 214, 218, 222, 226 and WO 2007/077028
PCT/EP2006/012632  



- 123  230. 10. The isolated binding protein according
to Claim 9,  comprising a light chain amino acid
sequence of any of SEQ ID NOs: 4, 8,  5 12, 16, 20,
24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68, 72, 76,
82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128,
132, 136, 140, 144, 148, 152, 156,  160, 164, 168,
172, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212,
216,  220, 224, 228 and 232. 10 11. The isolated
binding protein according of any one of  Claims 1-9
comprising the heavy chain amino acid sequence of SEQ
ID  NO:42 and the light chain amino acid sequence of
SEQ ID NO:44. 12. The isolated binding protein
according of any one of  15 Claims 1-9 comprising the
heavy chain amino acid sequence of SEQ ID  NO:54 and
the light chain amino acid sequence of SEQ ID NO:56.
13. The isolated binding protein according of any one
of  Claims 1-9 comprising the heavy chain amino acid
sequence of SEQ ID  20 NO:70 and the light chain amino
acid sequence of SEQ ID NO:72. 14. An isolated binding
protein that binds to a three- dimensional structure
formed by amino acid residues 1-160; 161-358; 359-
575; 1-358; 359-604 of mature HER-3, particularly of
mature human HER-3.  25 15. The isolated binding
protein of any of Claims 1-14,  wherein the binding
protein is directed against the extracellular domain
of  HER-3. 30 16. The isolated binding protein of any
one of Claims 1- 15, wherein the binding of the
binding protein to HER-3 reduces HER-3- mediated
signal transduction. WO 2007/077028 PCT/EP2006/012632
-124 17. The isolated binding protein of any one of
Claims 1- 15, wherein the binding of the binding
protein to HER-3 reduces HER-3  phosphorylation. 5 18.
The isolated binding protein of any one of Claims 1-
15, wherein the binding of the binding protein to
HER-3 reduces cell  proliferation. 19. The isolated
binding protein of any one of Claims 1- 10 15, wherein
the binding of the binding protein to HER-3 reduces
cell  



migration. 20. The isolated binding protein of any one
of Claims 1- 15, wherein the binding of the binding
protein to HER-3 increases the  15 downregulation of
HER-3. 21. The isolated binding protein of any one of
Claims 1- 20 which is an antibody. 20 22. The isolated
binding protein of Claims 21, wherein  the antibody is
a monoclonal antibody, a polyclonal antibody, a
recombinant  antibody, a humanized antibody, a human
antibody, a chimeric antibody, a  multispecific
antibody, or an antibody fragment thereof. 25 23. The
isolated binding protein of Claim 22, wherein the
antibody fragment is a Fab fragment, a Fab' fragment,
a F(ab')2 fragment, a Fv  fragment, a diabody, or a
single chain antibody molecule. 24. The isolated
binding protein of any one of Claims 1- 30 23, wherein
said isolated binding protein is of the IgG1-, IgG2-,
IgG3- or IgG4- type. 25. The isolated binding protein
of any one of Claims 1 WO 2007/077028
PCT/EP2006/012632  - 125  24, wherein the binding
protein is coupled to a labelling group. 26. The
isolated binding protein of Claim 25, wherein the
labelling group is a radioisotope or radionuclide, a
fluorescent group, an  5 enzymatic group, a
chemiluminescent group, a biotinyl group, or a
predetermined polypeptide epitope. 27. The isolated
binding protein of any one of Claims 1- 24, wherein
the binding protein is coupled to an effector group.
10 28. The isolated binding protein of Claim 27,
wherein the  effector group is a radioisotope or
radionuclide, a toxin, or a therapeutic or
chemotherapeutic group. 15 29. The isolated binding
protein of Claim 28, wherein the  therapeutic or
chemotherapeutic group is selected from the group
consisting  of calicheamicin, auristatin-PE,
geldanamycin, maytansine and derivatives  thereof. 20
30. An isolated nucleic acid molecule encoding an
binding protein of any one of Claims 1-29. 31. The
isolated nucleic acid molecule of Claim 30,  



wherein the nucleic acid molecule is operably linked
to a control sequence.  25 32. A vector comprising the
nucleic acid molecule of  Claim 30. 33. A vector
comprising the nucleic acid molecule of  30' Claim 31.
34. A host cell transformed with the vector of Claim
32. WO 2007/077028 PCT/EP2006/012632  -126 35. A host
cell transformed with the vector of Claim 33.  36. A
process for preparing the isolated binding protein  of
any one of Claims 1-29, comprising the step of
isolating said binding  5 protein from a host cell 37.
The process of Claim 36, wherein the host cell is a
mammalian cell, a plant cell, a fungal cell, or a
prokaryotic cell. 10 38. A pharmaceutical composition
comprising as an  active agent at least one isolated
binding protein of any one of Claims 1-29,  and a
pharmaceutically acceptable carrier, diluent or
adjuvant. 39. The composition of Claim 37 or 38 for
therapeutic use.  15 40. The composition of Claim 37
or 38 for diagnostic use.  41. A method for treating
or preventing a disease  associated with HER-3 in a
patient, comprising administering a 20
pharmaceutically effective amount of a pharmaceutical
composition of Claim  38 or 39 to a subject in need
thereof. 42. The method of Claim 41, wherein the
disease is a  hyperproliferative disease. 25 43. The
method of Claim 42, wherein said  hyperproliferative
disease is selected from the group consisting of
breast  cancer, gastrointestinal cancer, pancreas
cancer, prostate cancer, ovarian  cancer, stomach
cancer, endometrial cancer, salivary gland cancer,
lung 30 cancer, kidney cancer, colon cancer,
colorectal cancer, thyroid cancer,  bladder cancer,
glioma, melanoma, testis cancer, soft tissue sarcoma,
head  and neck cancer, other HER-3 expressing or
overexpressing cancers, and  formation of tumor
metastases. WO 2007/077028 PCT/EP2006/012632  



- 127  44. The method of Claim 42 or 43, wherein said
hyperproliferative disease is associated with
increased HER-3  phosphorylation, increased
HER-2/HER-3 heterodimerization or an increased  5
activity of P13-kinase, c-jun-terminal kinase, AKT,
ERK2 and/or PYK2. 45. A method for diagnosing a
disease associated with  HER-3, comprising: (a)
contacting a sample with the binding protein of any
10 one of Claims 1-26, under conditions suitable to
allow binding of said binding  protein to HER-3; and
(c) identifying binding of said binding protein to
HER-3.  46. The method of Claim 45, wherein the
disease is a  15 hyperproliferative disease. 47. The
method of Claim 46, wherein said  hyperproliferative
disease is selected from the group consisting of
breast  cancer, gastrointestinal cancer, pancreas
cancer, prostate cancer, ovarian 20 cancer, stomach
cancer, endometrial cancer, salivary gland cancer,
lung  cancer, kidney cancer, colon cancer, colorectal
cancer, thyroid cancer,  bladder cancer, glioma,
melanoma, other HER-3 expressing or  overexpressing
cancers, testis cancer, soft tissue sarcoma, head and
neck  cancer, and formation of tumor metastases. 25
48. The method of Claim 46 or 47, wherein said
hyperproliferative disease is associated with
increased HER-3  phosphorylation, increased
HER-2/HER-3 heterodimerization or an increased
activity of P13-kinase, c-jun-terminal kinase, AKT,
ERK2 and/or PYK2. 30 49. A kit comprising the isolated
binding protein of any  one of Claims 1-28. WO
2007/077028 PCT/EP2006/012632  - 128  50. The kit of
Claim 49, comprising a further therapeutic  agent. 51.
The kit of Claim 50 wherein the further therapeutic  5
agent is an antineoplastic agent. 52. The kit of Claim
51, wherein the anti-neoplastic agent  is an
anti-tumor antibody or a chemotherapeutic agent. 








