
Antibodies directed to HER-3 and uses thereof DESCRIPTION
5BACKGROUND OF THE INVENTION 1. Field of the Invention The
present invention relates to binding proteins including antibodies and  io
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 15and/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. Ned. 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)  - 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 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-
io invasive to an invasive stage has been shown (Alimandi et at,
Oncogene 10,1813-1821; deFazio et at, Cancer 87, 487-498; Naidu et at,
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 US5968511, U85480968 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 at,
Hybridoma 6, 359-370; Hudziak et at, Mol. Cell. Biol. 9, 1165-1172;
Stebbing et at, 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 30therapies approaching
further members of the HER family, such as HER-3, 



are needed.  - 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
5cancers. 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 20antibodies 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)-o-HRG/[129)43- 25HRG 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 p-HRG-mediated HER-3 activation as indicated 30by increased
receptor tyrosine phosphorylation. Furthermore fig. 7b shows
representative results of this experiment with titrated antibody.  - 4 -
anti-HER-3 antibodies of the invention. Antibodies according to the
present invention were able to reduce f3-HRG-mediated p42/p44
MAP-Kinase activation as indicated by increased MAP-Kinase
phosphorylation. 5Fig. 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 f3-HRG-mediated
AKT activation as indicated by AKT phosphorylation. ioFig. 10 shows the
inhibition of MCF7 cell proliferation by human anti-HER-3 antibodies of the
invention. Antibodies according to the present invention inhibit
1-IRO-induced cell growth in human cancer cells. 



Fig. 11 shows the transmigration of MCF7 cells inhibited by human anti-
15HER-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. 20Fig. 13 shows the inhibition of xenograft growth of 147D
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.  - 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 U1-7). 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 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.
SUMMARY OF THE INVENTION  A first aspect of the present invention
relates to an isolated binding protein that binds to HER-3, wherein the
isolated binding protein comprises a heavy chain amino acid sequence
selected from the group consisting of SEQ ID NOs: 42, 54 and 70; and a
light chain amino acid sequence selected from the group consisting of
SEQ ID NOs: 44, 56 and 72. in one example of the present disclosure, an
isolated binding protein 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, 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, 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,         -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,  io 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, 15144, 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
example of the present disclosure, an isolated binding protein comprises a
heavy chain amino acid sequence selected 20from 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 25consisting 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.
30In yet another example of the present disclosure, an isolated binding
protein 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  -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 10as 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 Si (aa 185-327)
and 32 (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 Si. 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.
25Preferably, 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, U1-5 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,  - 8 - U1-28
antibody, U1-29 antibody, U1-30 antibody, U1-31 antibody, U1-32
antibody, U1-33 antibody, U1-34 antibody, U1-35 antibody, U1-36
antibody, U1-37 antibody, U1-38 antibody, U1-39 antibody, U1-40
antibody, U1-41 antibody, U1-42 antibody, U1-43 antibody, U1-44
antibody, U1-45 antibody, U1-46 antibody, 1.11-47 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 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 binding protein coupled to a
labeling group or effector group. In one aspect the present invention is
directed to the use of a pharmaceutically effective amount of a
pharmaceutical composition of the present invention in the manufacture of
a medicament for treating or preventing a disease associated with HER-3
in a patient in need thereof. 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 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 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.  8a A further
aspect of the present invention relates to a method for producing an
isolated 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 2007/077028PCT/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 example of the
present disclosure relates to a method for producing a 5binding protein 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 is prepared from the tissue, product or secretion of a
transgenic animal such as cow,  io 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 15composition comprising as an active agent at least one
isolated 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 20agent. Yet another example of the present
disclosure pertains to 



the use of at least one binding protein, an 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, 30bladder cancer, glioma, melanoma or other HER-3
expressing or overexpressing cancers, and the formation of tumor
metastases.  9a In another aspect the present invention refers to a
method for diagnosing a disease associated with HER-3, comprising: (a)
contacting a sample with the binding protein as defined above, under
conditions suitable to allow binding of said binding protein to HER-3; and
(b) identifying binding of said binding protein to HER-3. Moreover, the
present disclosure relates in a further example to a method for  - 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.
Still another example of the present disclosure 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 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. In another aspect, the present invention refers to a kit comprising
the isolated binding protein of the present invention. A further example of
the present disclosure 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 one anti
neoplastic agent. Preferably, the diseases or conditions associated with
the expression of HER-3 are the hyperproliferative diseases mentioned
above. DETAILED DESCRIPTION  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 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,  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,  ic 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.     



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 io 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 30suitable components for the binding protein of
the invention, include: 4-
hydroxyproline,y-carboxyglutamate,c-N,N,N-trimethyllysine,E-N-
acetyllysine, 0-phosphoserine, N-acetylserine, N-formylmethionine, 3-
methylhistidine, 5-hydroxylysine, a-N-methylarginine, and other similar
WO 2007/077028PCT/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 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 is  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  - 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 Si (aa 185-327) and 32 (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 Si. 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  - 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 Pluckthun, Curr
Opin Biotechno1,16, 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  - 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 Pluckthun, 2005). In addition, a scaffold protein
having an antibody like 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 io 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 at,
Nature 321 (1986), 522-525; Riechmann et at, 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(abl2
fragments, Fv fragments, diabodies (Hollinger et at, Proc. Natl. Acad. Sat
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 30capability of binding to HER-3.  - 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 5display of libraries from humans, camelids or other
species (Holt et al., Trends Biotechnot, 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 io 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' zo 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(ab1)2fragment" 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 25those 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
IgGor IgM-type including, but not limited to, the IgG1-, IgG2-, IgG3-,
IgG4-, IgM1- 30and IgM2-type. In most preferred embodiments, the
antibody is of the IgG1-, IgG2- or IgG4- type.  WO
2007/077028PCT/EP20061012632 - 18 - antibody of the invention is an
anti-HER-3 antibody directed against the extracellular domain (EGO) 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 antiHER-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: marine 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
2007/077028PCT/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  lo 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
is 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 1903 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.  - 20 - Furthermore,
according to the present invention, it is appreciated that the antiHER-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, 1)1-12
antibody, U1-13 antibody,  15 1)1-14 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, 1)1-25 antibody, U1-26 antibody, U1-27 antibody, U1-28
antibody, U1-29 antibody, U1-30 antibody, U1-31 antibody, U1-32
antibody, U1-33 antibody, U1-34 antibody, U1-35 antibody, U1-36  20
antibody, U1-37 antibody, U1-38 antibody, U1-39 antibody, U1-40
antibody, U1-41 antibody, U1-42 antibody, 1)1-43 antibody, U1-44
antibody, U1-45 antibody, 111-46 antibody, U1-47 antibody, U1-48
antibody, 1)1-49 antibody, U1-50 antibody, U1-51 antibody, U1-52
antibody, 111-53 antibody, U1-55.1 antibody, 1)1-55 antibody, U1-57.1
antibody, U1-57 antibody, U1-58  25 antibody, U1-59 antibody, U1-61.1
antibody, 1)1-61 antibody, U1-62 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
-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, 355, 90y, 99-1-c, 1111n, 1251, 1311),
fluorescent groups (e.g. FITC, rhodamine, lanthanide phosphors),
enzymatic groups (e.g. horseradish peroxidase, 13-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.
15Alternatively, 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 20art. Examples for suitable effector groups are radioisotopes or
radionuclides (e.g. 3H, 14C, 15N, 355, 90y, 99-re, 111in, 125% 131 1) 1),
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 25various 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;  - 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 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
(PlOckthun in: The Pharmacology of Monoclonal Antibodies 113,
Rosenburg and Moore, EDS, Springer Verlag, N.Y. (1994), 269-315) and
diabodies (Hollinger et at, Proc. Natt Acad. Sc!. ioU.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 15e.g. Kohler et at,
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 25embryonic 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 at, Nature 352 (1991), 624-628, Marks et at, J.
Mot 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 Dube!, Comb Chem High Throughput Screen. 8,  - 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 ioor 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, OB/463,191, filed June 5, 1995,
08/462,837, filed June 5, 1995, 08/486,853, filed June 5, 1995,  - 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 82, 3 068 506 82, and 3 068 507 B2.
See also European Patent No., EP 0 463 151 81, 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, VVO 98124893, published June  io 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 Dry genes, one or more
Jry 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 at 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 at, 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  - 25 - also European Patent No. 0
546 073 B1, 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 at, 1992, Chen et at,
1993, Tuaillon et at, 1993, Choi et at, 1993, Lonberg et at, (1994), Taylor
et aL, (1994), and Tuaillon et at, (1995), Fishwild et at, (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, KM'- mice, which are the result of
crossbreeding 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 at, 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  - 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 98124893, 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 of at Nature Genetics
15:146-156 (1997), the disclosure of which is hereby incorporated by
reference. ioThrough 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 !gel 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'
through about 10' 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  - 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  lo 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.  - 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 io 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. coil; 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.  - 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 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 10leads 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 TWEENTN, polyethylene glycol (PEG), and PLURONICSTm. 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 2007/077028PCT/FP2006/012632 - 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
yttrium" (90Y), indiumill (1111n), 1311 "mTc, radiosilver111,
radiosilver-199, and Bismuthm. 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-111 and
radiosilver-199 linkage, sulphur-based linkers may be used (Hazra et at,
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). lbritumomab tiuxetan can react with
radioisotypes such as 20  indium"' (111In) or 90Y to form
1"In-ibritumomab tiuxetan and "y-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 at, Bioconjug. Chem. 13(1), 40-6 (2002),
geldanamycin (Mendler et at, J. Natl. Cancer Inst., 92(19), 1549-51
(2000)) and maytansine, for example, the maytansinoid drug, DM1 (Liu et
at, 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.  -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, auristatin-PE inhibits
cell growth and induces cell cycle arrest and apoptosis in pancreatic
cancer cell lines (Li et al., Int. J. Mot Med. 3(6), 647-53 (1999)).
Accordingly, to specifically target the anti-tumor activity and antitumor
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 antineoplastic
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  



- 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 Ph 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  is 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. 25According 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  - 33 - Pharmaceutical Sciences (18th 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 Lipofectinim), 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  io 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. Sat 89(8), 967-978 (2000); Powell et at, "Compendium of
excipients for parenteral formulations", PDA J. Pharm. Sat 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
30above and the hyperproliferative disease is a hyperproliferative disease
as mentioned above.  - 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 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, FAGS 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).  - 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
'311-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 30monoclonal antibodies.  - 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, 5depending 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 10type 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.
30EXAMPLE 1: HER-3 antigen and cell line preparation   - 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). 5The primers
used for the amplification of HER-3 were as follows: Forward primer:
5'-CGGGATCCATGTCCTAGCCTAGGGGC-3' (SEQ ID NO: 233)
10Reverse 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. 20Ratl
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 lnsitute 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 0418 c.f.u./m1; m.o.i. of 10) for 4-12 h in
the presence of Polybrene (4 mg/m1; Aldrich). After changing the medium,
selection of Ratl cells with 0418 30was started. Usually, stable clones
were picked after selection for 21 days. EXAMPLE 2: HER-3 expression in
human cancer cell lines   - 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 io 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 2D1D12 (W003013602) (3
pg/ml). Cell suspensions were incubated on ice for 1 hr, washed twice
with FACS 15 buffer and resuspended with secondary antibody (100
p1/well) donkey-antihuman-PE (Jackson) 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).
Fig. 1 shows representative results of the analysis and demonstrates that
HER-3 is expressed in a variety of 



20human cancers. EXAMPLE 3: Immunization and titerinq 25The 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 30footpad route for all injections. The total volume of each
injection was 50 pl per mouse, 25 pl per footpad.  WO
2007/077028PCT/EP2006/012632 - 39 - HER-3 EGO protein admixed 1:1
(v/v) with TITERMAX GOLD(r) (Sigma, Oakville, ON) per mouse. The
subsequent five boosts were made with 10 gg 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 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 10'
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 10' C32
cells in pyrogen-free DPBS, admixed with 25 pg of AdjuPhos and 10 pg
CpG per mouse. The sixth boost was with 10' 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 10' 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,
25without 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   - 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
5that of background. Therefore, the higher the number, the greater was
the humoral immune response to HER-3 ECD.  WO
2007/077028PCT/EP2006/012632 -41 - For cohort #3 and #4, anti-HER-3
antibody titers in the serum from immunized XenoMouse mice were
determined by FACS using Rat1/HER-3 cells (antigen positive cell line)
cells and Rat1/pLSXN cells (antigen negative cell line). Data are
presented as geometric mean (GeoMean) fluorescent intensity of cell
anti-HER-3 cell staining by serial dilutions of serum samples.  - 42 -
TABLE 2 Cohort #3, XMG1  Mouse ID Sample dilution After 6 inj. After 12
inj.   pos cells GeoMean neg cells GeoMean pos cells GeoMean neg cells
GeoMean 0832-1 1:50 



9 10 1 10  1:250 6 9 6 6  1:1250   4 4 Q832-2 1:50 8 10 29 42  1:250 7 8
11 11 



1:1250 5 6 6 5 Q832-3 1:50 7 12 11 9  1:250 5 7 5 5  1:1250 5 5 4 4
Q832-4 1:50 6 10 



9 9  1:250 6 6 5 5  1:1250 5 5 4 4 Q832-5 1:50 11 11 17 13  1:250 10 9 7
6  1:1250 



6 8 5 4 Q832-6 1:50 7 11 15 14  1:250 7 7 7 6  1:1250 5 6 6 4 Q832-7
1:50 8 11 7 15 



1:250 6 7 5 5        1:1250 5 5 4 4 0832-8 1:50 7 8 11 20  1:250 6 6 



7 8  1:1250 5 5 5 4 0832-9 1:50 7 12 15 16  1:250 6 8 6 5  1:1250 6 6 4 4
0832-10 1:50 



8 13 34 38  1:250 6 8  8  1:1250 6 6 5 4  - 43 - TABLE 3 Cohort #4, XMG4
Mouse ID Sample dilution After 6 inj. After 12 inj.   pos cells 



GeoMean neg cells GeoMean pos cells GeoMean neg cells GeoMean
0856-1 1:50 4 6 91 44  1:250 4 5 32 18  1:1250 4 4 19 10 Q856-2 1:50 4 



8 148 54  1:250 4 5 89 23  1:1250 4 4 42 9 Q856-3 1:50 4 5 72 14  1:250
4 4 28 6  



1:1250 4 4 18 4 Q856-4 1:50 4 5 11 49  1:250 4 5 10 17  1:1250 4 4 8 7
Q856-5 1:50 4 4 74 



20  1:250 4 4 30 14  1:1250 4 4 16 6 Q856-6 1:50 4 5 86 21  1:250 4 4 32
10  1:1250 4 



4 16 5 Q856-7 1:50  6 74 32  1:250 4 5 32 14  1:1250 4 4 16 6 Q856-8
1:50 4 5 106 14  



1:250 4 4 45 6  1:1250 4 4 22 4 Q856-9 1:50 5 6 53 22  1:250 4 4 17 11
1:1250 4 4 11 



5 Q856-10 1:50 4 5 72 53  1:250 4 4 26 17  1:1250 4 4 15 7  WO
2007/077028PCT/EP2006/012632 - 44 - EXAMPLE 4: Recovery of
lymphocytes, B-Cell isolations, fusions and cieneration of hvbridomas
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. lmmunol. 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.
57903, 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 2x108 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:  - 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 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 pl 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 (Ca!tag 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  - 46 -
screening were screened by ELISA with two sets of detective antibodies:
goat anti-hulgGFc-HRP (Ca!tag 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 5light 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 ioAfter 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 I-IER-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). Nonspecific 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 FACS confirmation
assay, Rat1-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 '3/0 FBS. Following washing with PBS, the 



30 binding of antibodies to the cells were detected by 2.5 pgiml
Cy5-conjugated Goat F(ab')2 anti-human IgG, Fe-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  - 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 io lines
expressing different HER family members, and a > 5-time increase in
mean fluorescent intensity in FAGS 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. 15Antibodies 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
heregulinalpha 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 25p1/well 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  - 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-
10heregulin-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 I-IER-3 expressing cell lines. is 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 20ELISA Using an ELISA method, supematants 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 4 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  - 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/1/0 skim
milk/0.05% azide, was added at 50 p1/well, and then incubated for 20
hours at room temperature. Serially 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
501.th of one-component TMB substrate were added to io each well. The
reaction was stopped after 30 minutes by the addition of 50 pl of 1M
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 rig/ml and
assessed in ELISA using the above protocol. For each unknown, 15OD
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
W0/03048730A2 entitled "IDENTIFICATION OF HIGH AFFINITY
MOLECULES BY LIMITED DILUTION SCREENING" published on June
12, 2003), In this instance, two 25mAbs 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 ug/m1 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 p1/well) was bound to 96-well neutravidin plates at five
concentrations: 125, 62.5, 31.2, 15.6, and 7.8 ng/m1 in 1XPBS/1% skim
milk for 1 hour at room  - 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
dH20. 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 p1/well. After 1 hour at room temperature, the plates were
again washed 5 times with dH20 and 504 of one-component TMB
substrate were added to each well. The reaction was stopped after 30
minutes by the addition of 504 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. 20Hybridomas 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
Rati/pLXSN and 25Ratl/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 FAGS
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/m1). Cell suspensions were incubated on ice for 45 min,
washed twice with FACS buffer and resuspended with secondary antibody
(100 p1/well)  - 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 (FAGS, 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 (RTPCR).
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 (x), 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 G-K, or to a consensus of the
CH1 regions of Cy 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.mrccpe.cam.ac.uk/). 30 PCR reactions were run at 94 C for
15 min, initial hot start followed by 40 cycles of 94C for 30 sec
(denaturation), 60C for 30 sec (annealing) and 72 C for 1 min (elongation).
- 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 5machine. Sequence analysis Analyses of human V heavy
and V kappa cDNA sequences of the HER3 io 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/). 20Molecular 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. 30An IgM heavy chain variable
region was amplified using 5' VI-] 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  - 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. 10Transfections: 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   Constant ORF Heavy VH4-34 D1-20 JH2 Gamma 



yes yes Heavy VH2-5 D6-6 JH4b Mu  Light A3  JK2 Kappa yes yes Light
A20  JK3 Kappa  Light B3  JK1 Kappa yes Light 



A27  JK3 Kappa NO  20Binding 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. 25Binding 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
2007/077028PCT/EP2006/012632 - 54 - from cohort 1 clustered into 5
bins based on competition for binding. Bin#1 Bin#2 Bin#3 81 n#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     U1-55 



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) Si (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 Drain internal restriction sites. By this means, various
chimeric  WO 2007/077028PCT/EP2006/0 12632 - 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 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 Li-Si
protein in ELISA, implying that its epitope is in Li-Si. 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 Si, By coupling SELDI results
with binding to a HER-3 deletion construct, the epitope was mapped to
residues 251 to 325.  WO 2007/077028PCT/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 consistent with results from antibody competition binding competition
bins, with antibodies that cross-competed each other for binding to
1-1ER-3 also mapping to the same domains on HER-3 (Fig. 3). TABLE 4
A summary of mAb's binding domain based on ELISA assay results  mAb
Rat XR Binding domain mAb Rat XR Binding domain U1-59 Yes Si U1-2
No L2 U1-61 No L2 U1-7 No L2 U1-41 No L2 



U1-9 No L2 U1-46 No Si U1-10 No L2 U1-53 No L2 U1-12 No L2 U1-43
No L2 U1-13 No L2 U1-44 No Si U1-14 No L2 U1-47 



No 31 U1-15 No L2 U1-52 Yes L2S2 U1-19 No L2 U1-40 No L2 U1-20 No
L2 U1-49 No L1 U1-21  L2 U1-21 No L2 U1-28 No 



L2 U1-22  2 (U1-31) No L2 U1-23 No L2 U1-32 No L2 U1-24 No L2
(U1-35) No L2 U1-25 No L2 U1-36 No L2 U1-26 No L2 



(U1-37) No L2 U1-27 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
2007/077028PCT/E1'2006/012632 - 57 - classes" for the hypervariable
regions of each immunoglobulin chain (J. Mot 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 n-sheet framework. By
examining sequences of immunoglobulins having unknown structure,
Chothia, et at 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 at (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
HCDR1-HCDR2-LCDR1-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  -
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.
5Assignments were made to a particular canonical class where there was
70 A 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 at
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 2007/077028PCT/EP2006/012632 -'59 - TABLE 5
ntibody sorted) H1-H2-L1-L2-L3 1131ength Antibody (sorted)
H1-H2-L1-L2-L3 H3length 1-38 3-14-1-1  U1-7 3-1-2-1-1 12 1-39
1-1-4-1*-1 6 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 9 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 9 U1-15 



3-1-8-1-1 14 1-45 1-2*-2-1-1 16 U1-19 3-1-Z-Z-Z 12 1-46 3-s18-Z-Z-Z 17
U1-20 3-1-2-1-1 19 1-47 3-s18-2-1-1 16 U1-21 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 U1-23 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 U1-25 3-1-2-1-1 12 -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 U1-57 3-1-4-1-1 15 U1-31 1-2-2-1-1
13 U1-58 1-3-2-1-1 12 U1-32 3-1-2-1-1 12 U1-59 1-1-3-1-1 9 U1-35
1-3-2-1-1 14 U1-61.1 3-1*-2-1-1 16 U1-36 



3-1-2-1-1 12 U1-62 1-2-8-1-1 12 U1-37 1-2-Z-Z-Z 13 U1-2 3-1-2-1-1 12
Table 7 is an analysis of the number of antibodies per class. The number
of 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. 10The 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.  - 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  5Affinity
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 FAGS 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 io
remove supernatant and then resuspended with a-HER-3 antibody (3
pg/ml) or with antibody dilutions (100 p1/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 FRCS
buffer and resuspended with secondary antibody (100 p1/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 FAGS buffer and analyzed (FACS, Beckman Coulter).
According to the FACS Scatchard analysis, the fluorescence mean was
calculated for each measurement. Background staining (= without 1 5t
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 25in
this manner are provided.  WO 2007/077028PCDEP2006/012632 -61 -
TABLE 7   



EXAMPLE 11: Anti-HER-3 antibodies of the invention induce HER-3
receptor endocvtosis  25HER-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
aomaintenance of cells in malignancy can be ultimately diminished or
suppressed.  WO 2007/077028PCT/EP2006/012632 - 62 - capable of
inducing accelerated endocytosis of I-IER-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/m1 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 10antibody (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 % 15internalization 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 [112I-a-HRG/C2511-B-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
[12511-a-HRG/[1251]-(3-HRG to cells expressing endogenous HER-3.  -
63 - EXAMPLE 13: Inhibition of lioand-induced HER-3 phosphorvlation 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 p-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 ioacid 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 p-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
NETGelantine 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 30reference wavelength of 650 nm using a Vmax plate
reader (Thermo Lab Systems).  WO 2007/077028PCT/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-P for 10 min, Lysates were transferred to 1B4
(mouse anti-HER-3 mAb) ELISA plates and phosphorylation of HER-3 in
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 11(mnd-induced
p42/p44 MAP-Kinase 15phosphorvlation 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 ligand
p-HRG-mediated activation of p421p44 MAP-Kinase. Ligand-mediated
HER-3 activation was 20detected 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 25Day 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 I3-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 % I-1202, 0.1
% NaN3 in wash buffer and incubated for 20 min at room temperature,
then blocked with PBS/0.5 %  



- 65 - BSA for 5 hr at 4 C. Primary antibody phospho-p441p42 MAP
Kinase (Thr202/Tyr204) (polyclonal rabbit; Cell signaling #9101; 1:3000)
was added overnight at 4 C. 5Day 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 p421p44 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 13-HRG-induced phospho-AKT
phosphorvlation 20by 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 13-HRG-mediated
activation of AKT-Kinase. Ligand-mediated AKT activation was detected
by 25increased 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 30Day 2: Cells were
starved in 100 pl serum free medium for 24 hr.  -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/03 %
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 15reference 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 13-HRG-mediated AKT as 20indicated by decreased
phosphorylation. Data are shown as percent reduction by therapeutic
antibodies relative to a control antibody. EXAMPLE 16: Inhibition of
a-HRG/B-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 B-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  - 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 5antibodies relative to a control antibody.
EXAMPLE 17: Inhibition of (3-HRG-induced MCF7 cell migration by
human anti-HER-3 antibodies of the invention  10Transmigration
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 [- 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 p-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
25anti-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.  - 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 `3/0 agarose underlayer containing 20 %
FCS in quadruplicate in a 96- 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  20The 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 20071077028PCT/EP2006/01 2632 - 69 - mg/kg/week oestrogen
injected [p. Details of the treatment groups are given below. Sr  lst
Compound Loading (mg/kg) Weekly dose (mg/kg) Route Schedule 1.  10
PBS    once/week 2.  10 doxorubicin  8mg/kg i.v. once/week*  



10 U1-53 50mg/kg 20m1/kg 25mg/kg 10m1/kg i.p. once/week doxorubin
treatment as descnbed 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. 25The 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 2007/077028PCT/EP2006/012632 -
70 - invention in comparison to a benchmark therapeutic agent.
EXAMPLE 21: Combinin 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. 20In 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 mms,
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
2007/077028PCT/EP2006/012632 - 71 -  Cr  Compound Loading dose
(mg/kg) Weekly dose (mg/kg) Route Schedule  12 PBS 20m1/kg 10m1/kg
q7d  5.  12 Pooled human IqG 50mg/kg 



25mg/kg q7d .P. 6.  12 U1-53 50mg/kg 25mg/kg q7d q7d 'P. .p. 7.  12
U1-59 50mg/kg 25mq/kg   8.  12 Erbitux 50mg/kg  25mg/kg  12.5mg/kg
each q7d q7d -P. 



.P. 9, 12 U1-53 + Erbitux 25mg/kg each    10 12 U1-59 + Erbitux 25mg/kg
each 12.5mg/kg each q7d  11 12 U1-53 + U1-59 25mg/kg each 12.5mg/kg
each q7d 



-P- 12 12 Gemcitabine none 120 mg/kg 2x weekly ip  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
loresponse 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
15combined with other anti-neoplastic therapeutics for increased
anti-tumor activity.  - 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 5 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 sap 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. 20The 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 



25and target a wide variety of HER-3 expressing cancers. EXAMPLE 23:
Human anti-HER-3 antibodies inhibit growth of colon carcinoma
xenografts in mice  30HT-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.  - 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 5after administration of treatment. The tumours were fast-frozen
and kept at -80 C. The following treatment protocol was carried out:
ioControl 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
2007/077028PCT/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 15Treatment 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 20compared 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  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.  WO 2007/077028PCT/EP2006/012632 - 75 - The following
treatment protocol was carried out: hIgG control group: non-specific
human IgG2, 25 mg/kg, twice weekly, intraperitoneal Treatment group
antibody U1-53, 25 mg/kg, twice weekly, intraperitoneal Treatment group
antibody U1-7, 25 mg/kg, twice weekly, intraperitoneal ioTreatment 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 25phosphorylation (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). lmmunoblotting was performed using an
anti-pHER-3 antibody (antibody 21D3, Cell Signaling technology). An
anti-actin antibody (AB a-2066, Sigma) was used as a control.  - 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). 5The 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. ioEXAMPLE 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. 20A.
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  -
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 iodeveloped from the standard samples. B. Detection of
HER3-antioen in Immunohistochemistry (IFIC) 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 HC1 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. 25After 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  - 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 (3/0 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
'Ye human serum. The plates are incubated with serum samples overnight
at 4 C, washed with WB, and then incubated with 100 p1/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 p1/well of o-phenylenediamine in H202
(Sigma developing solution) for color generation. The reaction is stopped
with 50 p1/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 25comparison to dilutions of purified HER-3 antigen using a
four parameter curve fitting program. Staging of cancer in a patient
30Based 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  - 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. 



20EXAMPLE 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,  - 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 5list.
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
10inhibitor       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 20standard 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
20071077028PCPEP2006/012632 -81 - 



care therapeutics. Treatment with anti-HER-3 antibody conjugates of the
invention  5To 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- m  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. 15A 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 - 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
manufacturers 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 20071077028PCT/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  -84- SEQUENCE
LISTING Antibody U1-39 1 Heavy Chain DNA:
GAGGTGCAGCTGGTGGAGTCTGGAGGAGGCTTGATCCAGCCTGGG
GGGTCCCTGAGACTC
TCCTGTGCAGCCTCTGGGTTCACCGTCAGTAGCAACTACATGAGCTG
GGTCCGCCAGGCT
CCAGGGAAGGGGCTGGATTGGGTCTCAGTTATTTATAGCGGTGGTA
GCACATACTACGCA
GACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAA
CACGCTGTATCTT
CAAATGAACAGCCTGAGAGCCGAGGACACGGCCGIGTATTACTGTGC
GAGAGGGCAGTGG
CTGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA 2
Heavy Chain Protein:
EVOLVESGGGLIUGGSLRLSCAASGETVSSNYMSWVRQAPGKGLDWV
SVIYSGGSTYYA
DSVKGRETISRDNSKNTLYLQMNSLRAEDTAVYYCARGQWLDVWGQG
TTVTVSS 3 Light Chain DNA:
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGG
AGAGCCGGCCTCC
ATCTCCTGCAGGTCAAGTCAGAGCCTCCTGCATAGTAATGGATACAA
CTATTTGGATTGG
TACCTGCAGAGGCCAGGGCAGTCTCCACAACTCCTGTTCTATTTGGG
TTTTCATCGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACAGATT
TTACACTGAAAATC
AGGAGAGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCAGGCAAG
CTCTACAAACTCCG
CTCACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA 4 Light Chain
Protein:
DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQRPGQSP
QLLFYLGETRA
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCKALQTPLTFGGGTKVE
IK Antibody U1-40 5 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCCTC
ACCTGTACTOTCTCTGGTGGCTCCATCAGGAGTGGTGGTTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTCCA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGAT
AGGGAACTGGAACTTTACTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACG GTCACCGTCTCCTC 6 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLE
WIGYIYSSGSTY
YNPSLKSRVTISVDTSKNQFELKISSVTAADTAVYYCARDRELELYYYYY
GEDVWGQGTT VTVS 7 Light Chain DNA:
GATATTGTGATGACTGAGTCTCCACTCTCCCTGCCCGTCACCCCTGG
AGAGCCGGCCTOC
ATCTCCTGOAGGTCTAGTCAGAGCCTCCTGTATAGTAATGGATACAA
CTATTTGGATTGG
TACCTGOAGAAGCCAGGCCAGTCTCCACAGCTCCTGATCTATTTGGG
TTCTAATCGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACAGAITT
TACACTGAAAATC
AGGAGAGTGGAGGCTGAGGATGTTGGGATTTATTACTGCATGCAAG
CTCTACAAACTCCG
CTCACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA 8 Light Chain
Protein:
DIVMTQSPLSLPVTPGEPASISCRSSUSLLYSNGYNYLDWYLQKPGQSP
QLLIYLGSNRA
SGVPDRFSGSGSGTDFTLKISRVEAEDVGIYYCMPALQTPLTEGGGTKV
EIK Antibody U1-38 9 Heavy Chain DNA:
CAGATCACCTTGAAGGAGTCTGGTCCTACGCTGGTGAAACCCACACA
GACCCTCACGCTG
ACCIGCACCTTCTCTGGGTTCTCACTCAGCACTAGTGGAGTGCGTGT
GCGCTGGATCCGT
CAGCCCCCAGGAAAGGCCCTGGACTGGCTTGCACTCATTTATTGGAA
TGATGATAAGCGC  -85-
TACAGCCCATCTCTGAAGAGCAGGCTCACCATCACCAAGGACACCTC
CAAAAACCAGGTG
GTCOTTACAATGACCAACATGGATOTTGTGGACACAGCCACATATTA
CTGTGTACACAGA
GACGAAGTTCGAGGGTTTGACTACTGGCGCCAGGGAACCCTGGTCA
CCGTCTCCTCA 10 Heavy Chain Protein:
NTLKESCPTLVKPTQTLTLTCTFSGFSLSTSGVGVGWIRUPGKALDWLA
LIYNNDDKR
YSPSLKSRLTITKDTSKNQVVLTMTNMDLVDTATYYCVHRDEVRGFDYN
GQGTLVTVS8 11 Light Chain DNA:
GATGTTOTGATGACTCAGTCTCCACTCTCOCTGCCCGTCACCCTTGG
ACAGCCGGCCTOC
ATCTCCTGCAGGTCTAGTCAAAGCCTCGTATACAGTGATGGATACAC
CTACTTGCATTGG
TTTCAGGAGAGGCCAGGCCAATCTCCAAGGCGCCTTATTTATAAGCT
TTCTAACTGGGAC
TCTGGGGTCCCAGACAGATTCAGCGGCAGTGGGTCAGGCACTGATT
TCACACTGAAAATC
AGGAGGGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCATGCAAG
GTGCACACTGGCCG
ATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA 12 Light Chain
Protein:
DVVMTQSPLSLPVTLGQPASISCRSSOSLVNSDGYTYLHWFQOPGQSP
RRLIYKVSNWD
SGVPDRFSGSGSGTDETLKISRVEAEDVGVYYCMWAHWPITFGQGTRL
EIK 



Antibody U1-41 13 Heavy Chain DNA:
CAGGTGCACCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGGAGTGGTGGGTACTACT
GGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGACCTCTGTGACTGCCGCGGACACGGCCGTGTATT
TCTGTGCGAGAGAT
CGGGAACTTGAGGGTTACTCCAACTACTACGGTGTGGACGTCTGGG
GCCAAGGGACCACG GTCACCGTCTCCTC 14 Heavy Chain Protein:
OVOLQESGPGLVKPSULGLTCTVSGGSISSGGYYWSWIRQHPCKGLE
WIGYIYYSGSTY
YNPSLKSRVTISVDTSKNOFSLKLSSVTAADTAVYFCARDRELEGYSNY
YGVDVNGOGTT VTVS 15 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTCCATCTCTAGG
AGACAGAGTCACC
ATCACTTOCCGGGCAAGTCAGGCCATTAGOAACTATTTAAATTGGTA
TCAGGAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGCTGCATCCAGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAG
CAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCAACAGAATAATAGTCTCCCGATC
ACCTTCGGCCAA GGGACACGACTGGAGATTAAA 16 Light Chain
Protein:
DIONTUPSSLSASVGDRVTITGRASOAISNYLNWYQUPGKAPKLLIYAAS
SLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQNNSLPITFGQGTRLEIK
Antibody U1-42 17 Heavy Chain DNA:
GAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAAAAGCCCGGG
GAGTCTCTGAAGATC
TCCTGTAAGGGTTOTGGATACAGCTTTACCAGCTACTGGATCGGCTG
GGTGCGCCAGATG
CCCGGGAAAGGCCTGGAGTGGATGGGGATCATCTATCCTGGTGACT
CTGATACCAGATAG
AGCCCGTCCTTCCAAGGCCAGGTCACCATCTCAGCCGACAAGTCCA
TCAGCACCGCCTAC
CTGCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCATGTATTACT
GTGCGAGACATGAA
AACTACGGTGACTACAACTACTGGGGCCAGGGAACCCTGGTCACCG
TCTCCTCA 18 Heavy Chain Protein:
EVQLVINGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEWM
GITYPGDSDTRY
SPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYCARHENYGDYNYN
GOGTLVTVES 19 Light Chain DNA:  -86-
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTGGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTCGCAGCTATTTAAATTGGTA
TCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGCTGCTTCCAGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAG
GAGTCTGCAACCT
GAAGATTTTGCACTTTACTGCTGTCAACAGAGTAACGGTTCCCCGCT
CACTTTCGGCGGA GGGACCAAGGTGGAGATCAAA 20 Light Chain
Protein:
DIOMTUPSSLSASVGDPVTITCRASUSIPSYLNWYQQKPGSAPKLLIYAA
SSLOSGVPS
RFSGSGSGTDFTLTISSLOPEDFALYCCOOSNGSPLTFGGGTKVESK
Antibody U1-43 21 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGGAGTGGTGGTTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAGGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGAT
AGAGAGAGAGAGTGGGATGATTACGGTGACCCCCAAGGTATGGACG
TCTGGGGCCAAGGG ACCACGGTCACCGTCTCCTC 22 Heavy Chain
Protein:
QVOLUSGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIROHPGKGLEW
IGYIYYSGSTY
YNPSLRSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARDREREWDDYG
DPOGNDVWGQG TTVTVS 23 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTAGCAGCTATTTACATTGGTA
TCAGGAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCCATGCTGCATCCAGTTTACAAAG
TGGGGTCCCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAG
TAGTCTGCAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTAACCCGCTC
ACTTTCGGCGGA GGGACCAAGGTGGAGATCCAA 24 Light Chain
Protein:
DTOMTQSPSSLSASVGDRVTITCRASQSISSYLHWYQQKPGKAPKLLIH
AASSLOSGVPS
RFSGSGSGTDPTLTISSLOPEDPATYYCWSYSNPLTFGGGTKVEIQ
Antibody U1-44 25 Heavy Chain DNA:
GAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAAAAGCCCGGG
GAGTCTCTGAAGATC 



TCCTGTAAGGGTTCTCGATACAGCTTTACCAGCTACTGGATCGGCTG
GGTGCGCCAGATG
CCCGGGAAAGGCCTGGAGTGGATGGGGATCATCTGGCCTGGTGACT
CTGATACCATATAC
AGCCOGTCCTTCCAAGGCCAGGTCACCATCTCAGCCGACAAGTCCA
TCAGCACCGCCTAC
CTGCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCATGTATTACT
GTGCGAGACATGAA
AACTACGGTGACTACAACTACTGGGGCCAGGGAACCCTGGTCACCG
TCTCCTCA 26 Heavy Chain Protein:
EVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEW
MGIIWPGDSDTIY
SPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYCARHENYGDYNYW
GQGTLVTVSS 27 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTGGG
AGAGAGAGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTCGAAGTTATTTAAATTGGTAT
CAGCAGAAACCG
GGGAATGCCCCTAAACTCCTGATCTATGCTGCATCCAGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTOACCATCAG
CAGTCTGCAACCT
GAAGATTTTGCACTTTACTACTGTCAACAGAGTATCAGTTCCCCGCTC
ACTTTCGGCGGA GGGACCAAGGTGGAGATCAAA  -37- 28 Light Chain
Protein:
DIQMTOSPSSLSASVGDRVTITCRASQSIRSYLNLIYQQKPGNAPKLLIYA
ASSLQSGVPG
RFSGSGSGTDETLTISSLUEDEALYYCKSISSPLTFGGGTKVEIK
Antibody (131-45) 29 Heavy Chain DNA:
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGG
GCCTCAGTGAAGGTC
TCCTGCAAGGCTTCTGGATACACCTTCACCAGTTATGATATCAACTGS
GTGCGACAGGGC
ACTGGACAAGGGCTTGAGTGGATGGGATGGATGAACCCTAACAGTG
GTGACACTGGCTAT
GCACAGGTGTTCCAGGGCAGAGTCACCATGACCTGGAACACCTCCA
TAAGCACAGCCTAC
ATGGAACTGAGGAGCCTGAGATCTGAGGACACGGCCGTGTATTACT
GTGCGAGATTTGGG
GATCTCCCGTATGACTACAGTTACTACGAATGGTTCGACCCCTGGGG
CCAGGGAACCCTG GTCACCGTCTCCTC 30 Heavy Chain Protein:
QVOLVQSGAEVKKPGASVKVSCKASGYTFTSYDINWVRQATGQGLEW
MGWMPNSGDTGY
AQVFQGRVTMTWNTSISTAYMELSSLRSEDTAVYYCARFGHLPYDYSY
YEWFDPWGQGTL VTVS 31 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGCCAGAGCATTAGGAGCTATTTAAATTGGTA
TCAGGAGAGACCA
GGGAAAGCCCCTAAGCTCCIGATCTATGCAGCATCCAGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAG
GAGTCTGCAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCCCGCTC
ACTTTCGGCOGA GGGACCAAGGTGGAGATCAAA 32 Light Chain
Protein:
DIQMTGSPSSLSASVGDPVTITCRASNISSIILNWYQQRPGKAPKLLIYAA
SSLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCKSYSTPLTFGGGTKVEIN
Antibody (U1-46 33 Heavy Chain DNA:
CAGGTACAGCTGCAGGAGTCAGGTCCAGGACTGGTGAAGCCCTCGC
AGACCCTCTCACTC
ACCTGTGCCATCTCCGGGGACAGTGTCTCTAGCAACAGTGCTGCTTG
GAACTGGATCAGG
CAGTCCCCATCGAGAGGCCTTGAGTGGCTGGGAAGGACATACTACA
GGTCCAAGTGOTAT
AATGATTATGCAGTATCTGTGAAAAGTCGAATAACCATCAACCCAGAC
ACATCCAAGAAC
CAGTTCTCCCTGCAGCTGAACTCTGTGACTCCCGAGGACACGGCTG
TGTATTACTGTGCA
AGAGATCTCTACGATTTTTGGAGTGGTTATCCCTACTACTACGGTATG
GACGTCTGGGGC CAAGGGACCACGGTCACCGTCTCCTC 34 Heavy
Chain Protein:
QVQLQQSGPGLVKPSQTLSLTCATSGDSVSSNSAAWNWIRQSPSRGLE
WLGRTYYRSKWY
NDVAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCARDLNDFWSG
YPVYYGMDVWG QGTTVTVS Antibody U1-47 35 Heavy Chain DNA:
CAGGTACAGCTGCAGGAGTCAGGTCCAGGACTGGTGAAGCCCTCGC
AGACCCTCTOACTC
ACCTGTGCCATCTCCGGGGACAGTGTCTCTAGCAACAGTGCTGCTTG
GAACTGGATCAGCCAGTOCCCATCGAGAGGCCTTGAGTGGCTGGGA
AGGACATACTACAGGTCCAAGTGGTAT
AATGATTATGCAGTATCTGTGAAAAGTCGAATAACCATCAACCCAGAC
ACATCCAAGAAC
CAGTTCTCCCTGCAGCTGAACTCTGTGACTCCCGAGGACACGOCTG
TGTATTACTGTGCA
AGAGATTACTATGGTTCGGGGAGTTTCTACTACTACTACGGTATGGA
CGTCTGGGGCCAA GGGACCACGGTCACCGTCTCCTC 36 Heavy
Chain Protein:
QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNHAAWNWIRQSPSRGLE
WLGRTYYRSKWY  -88
NDYAVSVKSRITINPDTSKNQESLQLNSVTPEDTAVYYCARDTIGSGSFY
YTIGL4DVNGQ GTTVTVS 



37 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCOTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTAGGAGCTATTTAAATTGGTA
TCAGGAGAAACCA
GGGAAAGCCCCTAAGGTCCTGATCTATGOTOCATCCAATTTGCAAAG
TGGGGTCCCATCA
AGOTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAG
GAGTCTGCAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCCCTCG
GACGTTOGGCCAA GGGACCAAGGTGGAAATCAAA 38 Light Chain
Protein:
DIUMTQSPSSLSASVGDRVTITCRASUISSYLNWYQQKPCKAPKVLIYAA
SNLOSGVPS
RFSGSGSGTOFTLTISSLOPEDFATYYMUSYSTPRTFGQGTKVEIK
Antibody U1-48 39 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCG
GAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGTAGTTACTACTGGAGCTG
GATCCGGCAGCCC
GCCGGGAAGGGACTGGAGTGGATTGGGCATATCTATACCAGTGGGA
GCACCAACTACAAC
CCCTCCCTCAAGAGTCGAGTCACCATGTCAGTAGACACGTCCAAGAA
CCAGTTCTCCCTG
AAGCTGAGCTCTGTGACCGCCGCGGACACGGCCGTGTATTkCTGTG
CGAGAGAAGCGATT
TTTGGAGTGGGCCCCTACTACTACTACGGTATGGACGTCTGGGGCC
AAGGGACCACGGTC ACCGTCTCCTC 40 Heavy Chain Protein:
QVQLQESGPGLVKPSETLSLTCTVSGGSISSYYWSWIROPAGKGLEWI
GHIYTSGSTNYN
PSLKSRVTMSVDTSKNUSLKLSSVTAADTAVYYCAREAUGVGYFYYYG
MDVWGQGTTV TVS Antibody U1-49 41 Heavy Chain DNA:
CAGGTGOAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGG
GCCTCAGTGAAGGTC
TCCTGOAAGGCTTCTGGATACACCTTCACCGGCTACTATATGCACTG
GGTGCGACAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATCAACCCTAATATTG
GTGGCACAAACTGT
GCACAGAAGTTTCAGGGCAGGGTCACCATGACCAGGGACACGTCCA
TCAGCACAGCCTAC
ATGGAGCTGAGGAGGCTGAGATCTGACGACACGGCCGTGTATTACT
GTGCGAGAGGGGGA
CGGTATAGGAGGAGCTGGTCCTACTACTACTACGGTATGGACGTCTG
GGGCCAAGGGACC ACGGTCACCGTCTCCTC 42 Heavy Chain Protein:
QVQLVQSGAEVINTGASVKVSCKASGYTFTGYYMHWVROAPGOGLEW
MGWINPNIGGTNC
AQKFOGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARGGRYSSSWSY
YYYGMDVWGQGT TVTVS 43 Light Chain DNA:
GATATTOTGATGACCCAGACTOCACTCTCTOTGTCCGTCACCCCTGG
AakGCCGGCCTCC
ATCTOCTGCAAGTCTAGTCAGAGCCTCCTGCTTAGTGATGGAGGGAC
CTATTTGTATTGG
TACCTGCAGAAGCCAGGCCAGCCTCCACAGCTCCTGATCTATGAAGT
TTCCAACCGGTTC
TCTGGAGTGCCAGATAGGTTCAGTGGCAGOGGGTCAGGGACAGATT
TCACACTGAAAATC
AGCOGGGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCATOCAAA
GTATGCAGOTTCCG
ATCACCTTCGGCCAAGGGACACGACTGGRAATTAAA 44 Light Chain
Protein:
DILMTUTPLSLSVTPGUASISCKSSOSLLLSDGGTYLYWYLQKPGQPPO
LLIYEVSNRF
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQSMQLPITFGQGTR
LEIK Antibody U1-50 45 Heavy Chain DNA:  -89-
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCC
GAGACCCTGTCCCTC
ACCTOCACTGTCTCTGGTGGCTCCOTCAGCAGTGGTGGTTACTACTG
GAGCTGGATCCGC
CAGCOCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCTATTACA
GTGGGAGCACCAAC
TACAACCCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTC
CAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACCGCTGCGGACACGGCCGTGTATT
ACTGTGCGAGAGGG
GGGGACAGTAACTACGAGGATTACTACTACTACTACGGTATGGACGT
CTGGGGCCAAGGG ACCACGGTCACCGTCTCCTC 46 Heavy Chain
Protein:
QVQLQESGPGLVKPSETLSLTCTVSGGSVSSGGYYNSWIRQPPGKGLE
WIGYIYYSGSTN
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGGDSNYEDYY
YYYGEDVWGQG TTVTVS 47 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTAGCATCTATTTACATTGGTAT
CAGCAGAAACCA
GGGAAAGCCOCTAAGCTCTTGATCTCTGCTGCATCCAGTTTGCAAAG
TGGGGTCCCGTCA
AGGTTCAGTGGCAGTOGATCTGGGACAGATTTCACTOTCACCATCAG
AAGTCTGCAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACACTTCCCCGATC
ACCTTCGGCCAA GGGACACGACTGGAGATTAAA 



48 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASUISIYLHWYQQKPGRAPKLLISAA
SSLOGVPS
RFSGSGSGTDFTLTIRSLQPEDFATYYCQQSYTSPITFGQGTRLEIK 49
Antibody U1-51 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCG
GAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGTAGTTACTACTGGAGCTG
GATCCGGCAGCCC
CCAGGGAAGGGACTGGAGTGGATTGGGTATATCTATTACAGTGGGA
GCACCAACTACAAC
CCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGCA
CCAGTTCTCCCTG
AAGCTGAGCTCTGTGACCGCTGCGGACACGGCCGTGTATTACTGTG
CGAGAGATTCGAGT
TACTATGATAGTAGTGGTTATTACTTATACTACTACGCTATGGACGTC
TGGGGCCAAGGG ACCACGGTCACCGTCTCCTC 50 Heavy Chain
Protein:
QVQLQESGPGLVKPSETLSLTCTVSGGSISSYYWSWIROPPGRGLEWI
GYIYYSGSTNYN
PSLKSRVTISVDTSKHUSLICLSSVTAADTAVYYCARDSSYYDSSGYYLY
YYAMDVWGQG TTVTVS 51 Light Chain DNA:
GACATCGTGATGACCCAGTCTCCAGACTCCCTGGCTGTGTCTCTGG
GCGAGAGGGCCACC
ATCAACTGCAAGTCCAGCCAGAGTGTTTTATACAGCTCCAACAATAA
GAACTACTTAGCT
TGGTACCAGCAGAAACCAGGACAGCCTCCTAAGCTGCTCATTTCCTG
GGCATCTACCCGG
GAATCCGGGGTCCCTGACCGATTCAGTGGCAGOGGGTCTGGGACA
GATTTCACTCTCACC
ATCAGCAGCCTGCAGGCTGAAGATGTGGCAGTTTATTACTGTCAGCA
ATATTATACTACT
CCTOTCACTTTCGGCCCTGGGACCAAAGTGGATATCAAA 52 Light
Chain Protein
DIVMTQSPDSLAVSLGERATINCKSSQSVLYSSENKNYLAWYQUPGQPP
KLLISWASTR
ESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYTTPLTFGPGTK
VDIK Antibody U1-53 53 Heavy Chain DNA:
GAGGTGCAACTGGTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGG
GGGTCCOTGAGACTC
TCCTGTGCAGCCTCTGGATTCACCTTCAGTATCTATAGCATGAACTG
GGTCCGCCAGGCT
CCAGGGAAGGGGCTGGAGTGGGTTTCATACATTAGTAGTAGTAGTA
GTACCATATACTAC
GCAGACTOTGTGAAGGGCCGATTCACCATCTCCACAGACAATGCCAA
GAACTCACTGTAT
CTGCAAATGAACAGCCTGAGAGACGAGGACACGGCTGTGTATTACT
GTGCGAGAGATAGG  -90-
GGTGACTTOCATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCAC
CGTCTCTTCA 5,1 Heavy Chain Protein:
EVQLVESGGGLVQPGGSLRLSCALASGFTPSLYSDNUVRQAPGRGLEI4
1VSYISSSSSTIT/
ADSVKGRFTISRDNAKNSLYWINSLRDEDTAVYYCARDHGDFDAFDIWG
QGTVTVSS 55 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCAGGCGAGTCAGGACATTACCAACTATTTGAATTGGTAT
CAGCAGAAACCA
GGGAAAGCCCCTAACCTCOTGATCTACGATGCATCCAATTTGGAAAC
AGGGGTCCCATCA
AGGTTCAGTGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAG
GAGCCTGCAGOCT
GAAGATATTGCAACATATAACTGTCAACAGTOTGAAAATTTCCCGATC
ACCTTCGGCCAA GGGACACGACTGGAGATTAAA 56 Light Chain
Protein:
DIQMTOSPSSLSASVGDRVTITCQASUITNYLNWYQQKPGKAPKLLIYDA
SNLETCVPS
RFSGSGSGTDFTFTISSLQPEDIATYNCQQCENFPITFGOGTRLEIK
Antibody U1-55 57 Light Chain DNA:
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGG
AGAGCCGGCCTCC
ATCTCCTGCAGGTCTAGTCACAGCCTCCTGTATAGTAATGGATACAA
GTATTTGGATTGG
TACCTCCAGAAGOCAGGGCAGTCTCCACAGCTCCTGATCTATTTGGG
TTCTAATCGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACAGATT
TTACACTGAAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGCTTTATTATTGOATGCAGG
CTCTACAAACTCCG
ATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA 58 Light Chain
Protein:
DIV4TOSPIALPVTPGEPASI5CRSSOSLLYSNGYKYLDWYLQKPCOSPO
LLI7LGSNRA
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVY7CMQALWPITFGOGTRLE
IK Antibody (U1-55.1) 59 Heavy Chain DNA:
CAGGTGCAGCTCCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTOG
GAGACCCTGTCCOTC
ACCTGCACTGTCTCTGGTGGCTCCGTCAGCAGTGGTGGTTACTACTG
GAACTGGATCCGG
CAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCAATTACA
GTGGGAGCACCAAC
TACAACCCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTC
CAAGAACCAGTTO
TCCCTGAAGCTGAGCTCTGTGACCGCTGCCGACACGGCCGTGTATT
ACTGTGCGAGAGAT
CGAGAACTGGAACTTTACTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACG GTCACCGTCTCCTC 60 Heavy Chain Protein:
WQLQESGPGLVKPSETLSLTCTVSGGSVSSGGYYWNWIRQPPGKGLE
WIGYINYSGSTN
VNPSLKSRVTISVDTSKNUSLKLSSVTAADTAVYYCARDRELELYYYYYG
MDVWGQGTT VTVS 



Antibody (u1-57) Cl Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCTG
AGACCCTGTCCCTC
ACCTGCACTGTCTCTOGTGGCTCCGTCAGGAGTGGTGGTTACTACTG
GAACTGGATCCGG
CAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCAATTACA
GTGGGAGCACCAAC
TACAACCCCTOCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTC
CAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACCGCTGCGGACACGGCCGTGTATT
ACTGTGCGAGAGAT
CGAGAACTGGAACTTTACTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACG GTCACCGTCTCCTC 62 Heavy Chain Protein:
OVQLQE5GPGLVKPSETLSLTCTVSGGSVSSGGYYWNWIRQPPGKGLE
WIGYINYSGSTN
VNPSLICSRVTISVDTSKNUSLKLSSVTAADTAVYYCARDRELELYYVYY
GMDVWGQGTT  -91- VTVS Antibody U1-57.1 63 Light Chain DNA:
GATATTGTGATGACTCAGTCTCCACTCTCOCTGCCCGTCACCCCTGG
AGAGCCGGCCTCC
ATCTCCTGCAGGTCTAGTCAGAGCCTCCTOTATAGTAATGGATACAA
GTATTTGGATTGG
TACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCATGATCTATTTGGG
TTCTAATOGGCCC
TCCGGGGTCCCTGACAGGTTCAGTGCCAGTGGATCAGCCACAGATT
TTACACTGAAAATC
ACCAGAGTGGAGGCTGAGGATGTTGGGGTTTATTATTOCATGCAGG
CTCTACAAACTCCG
ATCACCTTCGGCCAAGGGACACGACTGGACATTAAA 64 Light Chain
Protein:
DIVMTQSPLSLPVTPGEPASISCRSSULLYSNCYKYLOWYLQKPGOSPO
LMIY GSNRA
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPITFGQGTRL
EIK Antibody U1-58 65 Heavy Chain DNA:
CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGG
AGGTCCCTGAGACTC
TCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGCACTG
GGTCCGCCAGGCT
CCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATGGTATGATGGAA
GTAATAAATACTAT
GCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAA
GAACACGCTGTAT
CTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACT
GTGCGAGAGGAGCT
CGCCTTGACTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCA
CGGTCACCGTCTCC TCA 66 Heavy Chain Protein:
QVQLVESGGGVVQPGRSLRLSCAASGPTFSSYGMHWVRIDAPGKGLE
WVAVIWYDGSNKYY
ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARAARLDYYYGM
OVWGOGTTVTVS 67 Light Chain DNA:
GACATCCAGATGACCCAGIGTCCATCOTCCCTGTCTGCATCTGTAGG
AGACAGAGTCTCC
ATCACTTGCCGGGCAAGTCAGAGCATTAACAGCTATTTAAATTGGTTT
CAGCAGAAGCCA
GGGAAAGCCCCTCAGCTCCTGATCTTTGGTGCATCCGGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAA
CAGTCTGCAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTTCCCCGCTC
ACCTTCGGCCAA GGGACACGACTGGAGATTAAA 68 Light Chain
Protein:
DIQMTQSPSSLSASVGDRVSITCRASQSINSYLNWFQQKPGKAPOLLIF
GASGLQSGVPS
RFSGSGSGTDFTLTINSLOPEDFATYYCQQSYSSPLTFGQGTRLEIK
Antibody U1-59 69 Heavy Chain DNA:
CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGG
AGACCCTGTCCCTC
ACCTGCGOTGTCTATGGTGGGTCOTTCAGTGGTTACTACTGGAGCTG
GATCCGCCAGCCC
CCAGGGAAGGGGCTGGAGTGGATTGGGGAAATCAATCATAGTGGAA
GCACCAACTACAAC
CCGTCCCTCAAGAGTCGAGTCACCATATCAGTAGAAACGTCCAAGAA
CCAGTTCTCCCTG
AAGCTGAGCTCTGTGACCGCCGCGGACACGGCTGTGTATTACTGTG
CGAGAGATAAGTGG
ACCTGGTACTTCGATCTCTGGGGCCGTGGCACCCTGGTCACTGTCT
CCTCA 70 Heavy Chain Protein:
QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIROPPGKCLEWI
GEINHSGSTNYN
PSLKSRVTISVETSKNUSLKLSEVTAADTAVYYCARDKNTWYPDLWGRG
TLVTVSS 71 Light Chain DNA:
GACATCGAGATGACCCAGTCTCCAGACTCCCTGGCTGTGTCTCTGG
GCGAGAGGGCCACC
ATCAACTGOAGGTCCAGCCAGAGTGTTTTATACACCTCCAGCAATAG
GAACTACTTACCT 



TOGTACCAGCAGAACCCAGGACAGCCTCOTAAGCTGCTCATTTACTG
GGCTTCTACCCGG  -92-
GAATCCGGGGTCCCTGACCGATTCAGTGGCAGCGGCTCTGGGACAG
ATTTCACTCTCACC
ATCAGGAGCCTOCAGGCTGAAGATOTGGCAGTTTATTACTGTCACCA
ATATTATACTACT
CCTCGCACGTTCGGCCAAGGGACCLAGGTGGAAATCAAA 72 Light
Chain Protein:
DIEMTQSPDSLAVSLGERATINCRSSQSVLYSSSNRUYLAWYQQNPGQ
PPKLLIYWASTR
ESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTPRTFGQGT
KVEIK Antibody U1-52 73 Heavy Chain DNA:
CAGGTGCAGCTCCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATGGGGAACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TGAGAACCAGTTC
TCCCTGAAGCTGAACTCTGTGACTGCCGCGGACACGGCCGTATATTA
CTGTGCGAGAGGG
GGAACTGGAACCAATTACTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACG GTCACCGTCTCCTC 74 Heavy Chain Protein:
QVQLQESGPGLVKPEOTLSLTCTVSGGSISSGGYYWSWIROMPGKGLE
WMGNIYYSGSTY
YNPSLKSRVTTSVDTSENQFSLKLNSVTAADTAVYYCARGGTGTNYYYY
YGMDVWGQGTT VTVS 75 Light Chain DNA:
GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACC
CTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCAGCTACTTAGCCT
GGTACCAGCAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGCTGGG
CCACTGGCATCCCA
AACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCAT
CAGGAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATGGTAGCTCACC
GCTCACTTTCGGC GGAGGGACCAAGGTGGAGATCAAA 76 Light
Chain Protein:
EIVLTOSPGTLSLSPGERATLSCRASUPSSSYLAWYQQKPGQAPPLLIY
GASSWATGIP
NRFSGSGSGTDFTLTTSRLEPEDFAVYYCQUGSSPLTFGGGTKVEIK
Antibody U1-61 77 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGTCTCCATCACCAGTCGTGGTTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGATGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGdGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGAAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGAT
TCCGAGTCCGAGTATAGCAGCTCGTCGAACTACGGTATGGACGTCT
GGGGCCAAGGGACC ACGGTCACCGTCTCCTC 73 Heavy Chain
Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGVSISSGGYYWSWIRQUPGMGLE
WIGYIYYSGSTY
YNPSLKSRVTISEDTSKNUSLKLSSVTAAPTAVYYCARDSESEYSSSSNY
GMDVWGQGT TVTVS Antibody U1-61.1 79 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGTCTCCATCAGCAGTGGTGGTTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGATGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGAAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGAT
TCCGAGTCCGAGTATAGCAGCTCGTCGAACTACGCTATGGACGTCTG
GGGCCAAGGGACC  -93-- ACGGTCACCGTCTOCTC 80 Heavy Chain
Protein:
QVQLQESGPGLVKPSOTTSLTCTVSGVSISSGGYTHSWIRUPCMGLEWI
CTIINSGSTY
YNPSLKSRVTISEDTSKNQFSLKLSSVTAADTAVYYCARDSESSYSSSS
NYGMDVwGQGT TVTVS 81 Light Chain DNA:
GACATCCACATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAATCACC
ATCACTTGCCOGGCAAGTCAGACCATTAGGAGCTATTTAAATTGGTA
TCAGCAGAAACCA
GGGAAAGOCCCTAAGOTCCTGATCTATGOTGOATCCAGTTTGCAAG
GTGGGGTCCCATCA
AGGTTCAGTGGCAGTGTATCTGGGACAGATTTCACCCTCACCGTCAG
GAGTCTCCAACCT
CAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTAACCCGCTC
ACTTTCGGOCCA CGGACCAAGGTGGAGATCAAA 82 Light Chain
Protein:
DIQMTQSPSSLSASVGDRITITCRASQTISSYLNWYQUPGKAPKLLIYAAS
SLOGGVPS 



RSSGSVSGTDFTLTVSSLQPEDFATYYCWSYSNPLTFGGGTKVETK
Antibody U1-62 (2.9.1) 93 Heavy Chain DNA:
GAGGTGCAGCTGGTGCAGTCTGGACCAGAGGTGAAAAAGCCCGGG
GAGTCTCTGAAGATC
TCCTCTAAGGGTTCTGGATACAGTTTTACCAGCTACTGGATCGGCTC
GGTGCGCCAGATC
CCCGGGAAAGGCCTGGAGTGGATGGCGATCATCTATCCTGGTGACT
CTGATACCAGATAC
AGCCCGTCCTTCCAAGGCCAGGTCACCATGTCAGCCGACAAGTCCA
TCAGTACCGCCTAC
CTGCAGCTGAGCAGCCATGAAGGCCTCGGACACCGCCATGTATTAC
TGTGCGAGACACAT
GGCTGGAAACTACGTACATCACGGGTGATCGAGACGTCCTGCGGCC
AACGCACCACGCTC ACCGTCTCCTC 84 Heavy Chain Protein:
EVOLVOSCAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEW
MGIIYPGDSDTRY
SPSFQGQVTMSADKSISTAYLOLSSHEGLCHRHVLLCETDCWKLRTSR
VIETSWGQGTTV TVS 85 Light Chain DNA:
GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACC
CTCTCCTGCAGGGCCACTCAGAGTGTTATCAGCATCTACTTAGCCTG
GTACCAGCACAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGCAGGG
CCACTGGCATCCCA
GACAGGTTCAGTGGCAGTGCGTCTGGGACAGACTTCACTCTCACCAT
CAGGAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTCTCAGGAGTATCGTAGCTCACC
GTGOAGTTTTGGC CAGGCGACCAAACTGGAGATCAAA 86 Light
Chain Protein:
EIVLTQSPGTLSLSPGERATLSCRASOSVISTYLAWYQQKPGQAPRLLIY
GASSRATGIP
DRFSCSGSGTDFTLTISRLEPEDFAVYYCQQVGSSPCSFGOGTKLEIK
Antibody U1-2 87 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTOTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCACCAGTGGTGATTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGOGAGCACCTAC
TACAACCCGTCCCTCAGGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGCTOTGTGACTGCCGCGGACACGOCCGTGTATT
ACTGTGCGAGAGCG
GATTACGATTTTTGGAGTGGTTATTTTCACTACTGGGGCCACOGAAC
COTGGTCACCGTC TCCTCA 88 Heavy Chain Protein:
OVOLOESGPGLVKPSOTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLE
WIGYIYYSGSTY
YNTSLRSRVTISVDTSKNUSLKLSSVTAADTAVYYCARADYDFWSGYFD
YWGQGTLVTV 38  -94- 89 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCOTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTA
TCAGCAGATACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGOTGCATCCAGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAA
CAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAAC 90 Light Chain
Protein:
DIGMTUSPSSLSASVGDRVTITCDASQGIRNDLGWYQQIPGKAPKRLIYA
ASSLOSGVPS
RFSGSGSGTEFTLTINSLQPEDFATYYCLOHNGYPWTFGOGTKVEIK
Antibody U1-7 91 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTCGCTCCATCAGCAGTGGTGATTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGATACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGOG
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTCA 92 Heavy Chain Protein:
QVULQESGPGLVKPSQTLULTCTVSGGSISSGDYYWSWIRQHPGKGLE
WIGYIYYSGSTY
MOSLKSAVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFD
YWGQGTLVTV SS 93 Light Chain DNA:
GACTTCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGACATTCGAAATGATTTAGGCTGGTA
TCGGCAGAAACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
CAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAAC 94 Light Chain
Protein:
DFQNTOSPSSLSASVGDRVTITCRASODIRNDLGWYRQKPGKAPKRLIY
AASSLQSGVPS 



RFSGSGSGTEFTLTISSLUEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-9 95 Heavy Chain DNA:
CAGGTGOAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGOCTTCA
CAGACCCTGTOCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGATACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAATAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGCG
GATTACGATTTTTGGAATGGTTATTTTGACTACTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTCA 96 Heavy Chain Protein:
QVOLOESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGSGLE
WIGYTYYSGSTY
YNPSLKSRVTISIDTSKNQFSLKLSSVTAADTAVYYCARADYDFWNGYF
DYWGQGTLVTV SS 97 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGACATTAGAAATGATTTAGGCTGGTA
TCGGCAGAAACCT
GGGAAACCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAG
TGGGGTOCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
CAGCCTGCAGCCT  -95-
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGG
ACGTTOGGCCAA GGGACCAAGGTGGAAATCAAA 98 Light Chain
Protein:
DIQMTQSPS5LSASVGDRVTITCRASQDIRNDLGwYROKPGKAPKRLIYA
ASSEQ9GYPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLOHNSYPWTFCOGTKVEIK
Antibody U1-10 99 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCCGGCCCAGGACTGGTGAAGCCTACAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGGAGTGGTGATTACTACTG
GAGCTCGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGACTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGAGACGGCCGTGTATT
ACTGTGCGAGAGCA
GATTACGATTTTTGGAGTGGTTACTTTGACTACTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTCA 100 Heavy Chain Protein:
QVQLQESGPGEVKPTQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLE
VITGYIYYSGSTY
YNPSLKSRLTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYF
DYNGQGTLVTV SS 101 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATOTGTAGG
AGACAGAGTCACC
ATCACTTGCCGCGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTA
TCAGGAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
GAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAA 102 Light Chain
Protein:
DIQMTOSPSSLSASVGDRVTITCRASOGIRNDLGWYQQKPGKAPKRLIY
AASSLOSGVPS
RFSGSGSGTEFTLTISSLUEDFATYYCLONNYPWTFGQGTKVETK
Antibody U1-12 103 Heavy Chain DNA
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCOTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGTAGTGGTGATTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGTTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAAC
CCTGOTCACCGTC 



TCCTCA 104 Heavy Chain Protein:
OVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIROHPGKGLE
WIGYIYYSGSTY
YNTSLKSRVTISVDTSKNQFSLKLGSVTAADTAVYYCARADYDFWSGYF
DYNGOGTLVTV SS 105 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTA
TCAGGAGkAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAG
TGGGGTCOCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
GAGCCTOCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAA 108 Light Chain
Protein:
DIQMTUPSSLSASVGDRVTITCRASOGTANDLGWYNKPGKAPKRLIYAA
SSLQSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLUNNYPWTFGQGTKVEIN  -96-
Antibody Dl- 13 107 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCOTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGGAGTGGTGGTTACTACTG
GAGCTGCATCOGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCACTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGAG
GACGACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCT
CCTCA 108 Heavy Chain Protein:
QVQLQESCPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLE
WIGYIYYSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAREDDGMDVWG
QGTTVTVSS 109 Light Chain DNA:
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGG
AGAGCCGGCCTCC
ATTTCCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATACAA
CTATTTGGAATGG
TACCTOCAGAAGCCAGGGCAGTCCCCACAGTTCATGATTTATTTGGG
GTCTAATCGGGCC
TCCGGGGTCCCTGACAGGTTCAGTCGCACTGCATCAGGCACACATTT
TACACTCAAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCATGCAAG
CTCTACAAACTCOG
ATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA 110 Light Chain
Protein:
DIVMTUPLSLPVTPGEPASISCRSSULLHOGYNYLEWYLQKPGQSPQFM
IYLGSNRA
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPITEGNTRLE
IK Antibody U1-14 111 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGOTCCATCAGCAGTGGTGATTACTACTG
GAGCTGGATCOCC
CAGTACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGGTCTGTGACTGCCGOGGACACGGCCGTGTATT
ACTCTGOGAGACCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAAC
COTGGTCACCGTC TCCTCA 112 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQYPCKGLE
WIGYIYYSGSTY
YMPSLKSRVTISVDTSKNUSLKLRSVTAADTAVYYCARADYDFWSGYFD
YWGQGTLVTV SS 113 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACACAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTA
TCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAG
TCGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
GAGCCTCCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACACCATAATACTTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAAC 114 Light Chain
Protein:
DIQMTQSPSSLSASVGDRVTITCEASQGIRNDLGWYQQKPGKAPKRLIY
AASSLQSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNTYPWTFGQGTKVEIK
Antibody U1-15 115 Heavy Chain DNA:
CAGGTCCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCG
GAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCGTCAGCAGTGGTGGTTACTACTG
GAGCTGGATCCGG
CAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCTATTACA
GTGGGAGCACCAAC
TACAACCCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTC
CAAGAACCAGTTC  -97-
TCCCTGAAGCTGAGCTCTOTGACCGCTGCGGACACGGCCGTGTATT
ACTGTGCGAGAGAT 



GGGGACGTGGATACAGCTATGGTCGATGCTTTTGATATCTGGGGCC
AAGCGACAATGGTC ACCGTCTCCTCA 116 Heavy Chain Protein:
QVQLQESGPGLVKPSCTLSLTCTVSG89VSSGGYYNSWIPQPPGKGLE
WIGYIYYSGST1
YLIPSLKSRVTISVDTSKNQFSEKLSSVTAADTAVYYCARDGDVDTAMVD
APDINGQGTMV TVSS 117 Light Chain DNA:
GAAATTGTATTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACC
CTCTCCTGCAGGGCCAGTCAGAGTTTAMCGGCAACTACTTACCCTG
GTACCAGGAGAAG
CCTGGCCAGGCTCCCAGGCTCATCATCTGTGGTGCATCCAGCAGGG
CCACTGGCATCCCA
GACAGGTTCAGTGGCAGTGGGTCTOGGACAGACTTCACTCTCACCA
TCACAAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATGATAGGTCACC
GCTCACTTTOGGC GGAGGGACCAAGGTGGAGATCAAA 118 Light
Chain Protein:
EIVLTQSPOTLSLSPGERATLSCRASQSLSGNYLAWYQUPGQAPRLIICG
ASSRATGIP
DRFSGSGSGTDFTLTITRLEPEDFAVYYCQQYDRSPLTFGGGTKVEIK
Antibody U1-19 119 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGCAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGGA
GATTACGATTTTTGGAGTGGAGAGTTTGACTACTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTCA 120 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYNSWIRQHPGKGLE
WIGYIYYSGSTY
YNPSLICSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGDYDFWSGE
FDYWGQGTLVTV SS Antibody U1-20 121 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATGACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGGTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGAT
CAGGGGCAGGACGGATACAGCTATGGTTACGGCTACTACTACGGTA
TGGACGTCTGGGGC CAAGGGACCACGGTCACCGTCTCCTC 122
Heavy Chain Protein:
QVQLQESGPGLVICPSQTLSLTCTVSGGSISSGGYYNSWIRQHPGKGLE
WIGYIYDSGSTY
YNPSLKSRVTISVDTSKNQFSLKLRSVTAADTAVYYCARDQGQDGYSYG
YGYYYGMDVWG QGTTVTVS 123 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCAGGCGAGTCAGGACATTAGCAATTATTTAAATTGGTAT
CAGCAGAAACCA
GGGAAAGCCCCTAAACTCCTGATOTACGTTGCATCCAATTTGGAAAC
AGGGGTCCCATCA
AGGTTCAGTGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAG
CAGCCTGCAGCCT
GAAGATATTGCAACATATTACTGTCAACAGTGTGATAATCTCCCTCTC
ACTTTCGGCGGA GGGACCAAGGTGGAGATCAAA 124 Light Chain
Protein:  -98- 124 Light Chain Protein:
DIWTOSPSSLSASVGDRVTITCQASQDISNYLNWYWKPGKAPKLLIYVA
SNLETGVPS
RFSGSGSGTDFTFTISSLQPEDIATYYCOQCDNLPLTECGGTKVEIK
Antibody U1-21 125 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGOCCCAGGACTGGTGAAGCCTTCAC
AGACCOTGTCCCTC
ACCTGCACTGTCTCTGGTGGOTCCATCAGCAGTGGTGATTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTCGAGTGGATTGGATACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTC 126 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYVWSWIRQHPGKGLE
WIGYIYYSGSTY
YNEHLKSRMTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDPWSGYF
DYWGQGTLVTV 



127 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGACATTAGAAATGATTTAGGCTGGTA
TCCGCAGAAACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATOCCGTTTGCAAA
GTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
CAGCCTGCACCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAAC 128 Light Chain
Protein:
DIGMTQSPSSLSASVGDRVTITCRASUIRNDLGWYRQKPGKAPKRLIYA
ASRLQSGVPS
RFSGSGSGTEFTLTISSLOPEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-22 129 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACIGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTCA 130 Heavy Chain Protein:
QVQLQESGPGLVKP5QTLSLTCTV5GGSTSSGDYYNSWIRQHPGKGLE
WIGYIYYSGSTY
YNTSLKSRVTISVDTSKNOESLKLSSVTAADTAVYYCARADYDFWSGYF
DYWGQGTLVTV SS 131 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTA
TCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATOTATGCTGCATCCAGTTTGCAAAA
TGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
CAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAAC 132 Light Chain
Protein:
DIaPITOSPSSLSASVGDRVTITCRASWIRNDLGWYNKPGKAPKRLIYAA
SSLQNGVP5
RFSGSGSGTEFTLTISSLOPEDPATYYCLOHNSYPWTEGQGTKVEIK
Antibody U1-23  -.99- Antibody U1-23 133 Heavy Chain DNA:
CAGGTGCAGCTGOAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCA
CAGACCCTGTCCCTC
ACCTGCACTGTOTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTG
GAGCTOGATCCGC
CACCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTO
TCCCTGAAGCTGAGCTCTGTGACTGCCGOGGACACGGCCGTGTATT
ACTGTOCGAGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAAT
CCTGGTCACCGTC TCCTC 134 Heavy Chain Protein:
OVOLOESGPGLVKPSOTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLE
WIGYIYYSGSTY
YMPSLKSRVTISVDTSKNQFSEKLSSVTAADTAVYYCARADYDFWSGYF
TEWGQGILVTV 135 Light Chain DNA:
GACATCCAGATGACCCACTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTA
TCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATTTATGCTGCATCCAGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
GAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTCG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAAC 136 Light Chain
Protein
DIQMTQSPSSLSASVGDPVTITCRASOGIRMIELGWYQQKPGKAPKRLIY
AASSLQSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-24 137 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
ACACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGTACTGGTGATTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGTTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGCC
GATTACGATTTTTCGAATGGTTATTTTGACTACTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTCA 138 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDICVWSWIRQHPGKGL
EWIGYITATGSTY 



YNPSLKSRVTISVDTSKNOFSLKLSSVTAADTAVYYCARADYDFWNGYF
DYWGQGTLVTV OS 139 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTA
TCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
CAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGG
ACGTTCGGCCAA GGGACCAAGCTGGAAATCAAA 140 Light Chain
Protein:
DIQMTQSPSSLSASVGDRVTITCRASOCIRNDLGWYQQKPGKAPKRLIY
AASSLQSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNNYTWTFGQGTKVEIK
Antibody U1-25 141 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTOGTGGCTCCATCAGCAGTGGTGATTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGCTACATCTATTACA
GTCGGAGCACCTAC  -100-
TACAACCCGTCCCTCAACAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCOTGAAGCTGAGCTCTGTCACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTCA 142 Heavy Chain Protein:
QVQLOESGPGLVIGSQTLSLTCTVSGGSISSGDYYNSWIRQFPGKGLE
WICVIVYSGSTY
YUPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDPWSGYF
DYWGQGTLVTV SS 143 Light Chain DNA:
GACATCCAGCTGACCCAGTOTOCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGCTA
TCAGCAGAAACCA
GGCAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAA
TGGGGTCCCATCA
AGGTTCAGOGGCAGTGGATCTGGCACACAATTCACTCTCACAATCAC
CACCCTGCAGCCT
CAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAAC 144 Light Chain
Protein:
DIQLTUPSSLSASVGDRVTITCRASQGIRNDLCKYQQKPGKAPKRLIYAA
SSLONCVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLUNSYPNTFGQGTKVEIK
Antibody U1-26 145 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTOGGGCCCAGGACTGGTGAAGCCTTCA
CAGACCCTGTCCCTC
ACCTCCACTGTCTCTGGTGGCTCCATCAGGAGTGGTGATTACTACTG
GAGCTGGATCCGC
CAGTACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGACTCCAGTTACCATATCACTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGGGCTCTGTGACTGOCGCGGACAGGGCCGTGTATT
TCTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTTCTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTC 146 Heavy Chain Protein:
TTOLOE5GPGLVKPSOTLSLTCTVSGCSISS0DYYWSWIRQYPGKGLEW
IGYIYYSGSTY
WPSLKSRVTISVDTSKNQFSLKLGSVTAADTAVYFCARADYDFWSGYFD
FWGOCTLVTV 147 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGCCATTAGAAATGATTTAGGCTGGTA
TCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
CAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAAC 142 Light Chain
Protein:
DIQMTQSESSLSASVGDRVTITCRASOGIRNDLCKYWKPGKAPKRLIYA
ASSLUGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNGYPNTFGQGTKVEIK
Antibody U1-27 149 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGGAGTCGTGATTACTACTG
GACCTOGATCCGC
CAGTACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAAGCTGGGCTCTGTGACTGCCGCGGACACGGCCGTGTATT
TCTGTGCGAGAGCC
GATTACGATTTTTGGAGTGOTTATTTTGACTTCTGGGGCCAGGGAAC
COTCGTCACCGTC TCCTC 150 Heavy Chain Protein: 



-1 01 -
QVQLQESGPGLVKPSOTLSLTCTVSGGSISSGDYYNSWIRWPGKGLEW
ICYIYYSGSTY
YNPSLKSRVTI5VDTSKNQFSLKLGSVTAADTAVYFCARADYDFWSGYF
DPWCQGTLvTV 151 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
ACACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTA
TCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTCCATCCAGTTTGCAAAG
TGGGGTCCCATCA
AGCTTCACCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
CAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTGG
ACGTTCGGCCAA GGCACCAAGGTGGAAATCAAAC 152 Light Chain
Protein:
DIQMTOSPSSLSASVGDRVTITCRASWIRNDLGWYQQKPGKAPKRLIVA
ASSLQSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNGVPWTFGQGTKVEIK
Antibody U1-28 153 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAACCCTTCAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGTAGTGGTGATTACTACTG
GAGCTGGATCCGC
CACCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
CTGGGACCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
TCCCTGAACCTGACCTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCCAGAGOG
GATTACGATTTTTGGAGTGGTTATTTTGACTCCTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTCA 154 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLE
WIGYITZSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDEMSGVF
DSWGOGTLVTV SS 155 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCOGGGCAACTCAGGGCATTAGAAATGATTTAGGCTCGTA
TCACCAGATACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAG
TGCGCTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
CACCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACACCATAATGGTTACCCGTGG
ACGTTOGGCCAA GGGACCAAGGTGGAAATCAAA 156 Light Chain
Protein:
DIGNITOPSSLSASVGDRVTITORASQGIRNDLGWYQQIPGKAPKRLIYA
ASSLQSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNGYPWTFCQGTKVEIK
Antibody U1-31 157 Heavy Chain DNA:
CAGGTTCAGCTGGTCCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGG
CCTCAGTGAAGGTC
TCOTCCAAGGCTTCTGGTTACACCTTTACCAACTATGGTATCAGCTG
CGTGCGGCAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACGATG
GTTACAGAAACTAT
GCACAGAAGCTCCAGGGCAGAGTCACCATGACCACAGACACATCCA
CGACCACTGCCTAC
ATCGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTCTATTACT
CTGCGAGAGATUST
CAAGACTACGGTGACTACGACTACTTTGACTACTGGGGCCAGGGAA
CCCTGGTCACCGTC TCCTCA 158 Heavy Chain Protein:
QVOLVQSGAEVKKPGASVKVSCKASGYTFTNYGISWVRQAPGQGLEW
MCWISAYD=NV
AULQGRVTMTTDTSTTTAYMELRSLRSDDTAVYYPCARDWDYGDYDYE
DYWGQGTLVTV SS 159 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC  -102-
ATCACTTGCCGGGCAAGTCAGAGCATTAGCAGTTATTTAAATTGGTAT
CAGCAGAAACCA
GGGAAACCCCCTAACCTCCTGATCTATGCTGCATCCAGTTTGCAKAG
TGGGGTCCCATCA
AGATTCA000GCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGC
AG1CTGCAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCCCCATC
ACCTTCGGCCAA GGGACACGACTGGAGATTAAA 160 Light Chain
Protein:
DIWTOSPSSLSASVGDPVTITCRASQSISSYLNWYQQKPGKAPNLLIYAA
SSLQSGVPS
RFRGSGSGTDFTLTISSLQPEDFATYYCNSYSTPITFGOGTRLEIK 



Antibody U1-32 161 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTCGTGAAGCCTTTAC
AGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTCGTGATTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGACCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC
TAAGAACCAGTTC
GCCCTGAAGCTGAACTCTGTGACTGCCGCGGACACGGCCGTGTATT
ACTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTCA 162 Heavy Chain Protein:
ONLOESGPGLVKPLQTLSLTCTVSGGSISSGDYYWSWIRQHMKGLEWI
GYTYYSGTTY
YNPSLKSRVTISVDTSKNUALKLNSVTAADTAVYYCARADYDFWSGYFD
YWGQGTLVTV SS 163 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAGGTCAGGGCATTAGAAATGATTTAGGCTGGTA
TCAGCAGAAACCA
GGGAAAGCCCCTCAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAG
TGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCTCTCTCACAATCTC
CAGCCTGCAGOCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAAC 164 Light Chain
Protein:
DIOMTWPSSLSASVGDRVTITCRAGNIRNDLGWYQQKPGKAPQRLIYAA
SSLQSGVPS
RFSGSGSGTEPSLTISSLQPEDFATYYCLOHNSYPWTEGQGTKVEIK
Antibody U1-35 165 Heavy Chain DNA:
CAGGTCCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCAAGCCTGGA
GGGTOCCTGAGACTC
TCCTGTGCAGCCTCTGGATTCACCTTCAGTGACTACTACATGAGCTG
GATCCGCCAGGCT
CCAGGGAAGGGGCTGGAGTGCGTTTCATATATTAGTAGTAGTGGTAA
TAACATATACCAC
GCAGACTCTGTGAAGGGCCGATTCACCATCTCCAGGGACAACGCCA
AGAACTCACTGTAT
CTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACT
GTGCGAGAGAGAGA
TATAGTGGCTACGACGACCCTGATGGTTTTGATATCTGGGGCCAAGG
GACAATGGTCACC GTCTCTTCA 166 Heavy Chain Protein:
QVQLVESGGGLVKPGGSLRLSCAASGPTFSDYYMSWIROAPGKGLEW
VSYISSSGNNIYH
ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARERYSGYDDPD
GFDIWGQGTMVT VSS 167 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACC
ATCACTTGCCAGGCGAGTCAGGACATTAGCAACTATTTAAGTTGGTTT
CAGCAGAAACCA
GGGAAAGCOCCTAAGCTCCTGATCCACGATGCATCCAATTTGOAAAC
AGGGGTCCCTTCA
AGOTTCAGTGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAG
CAGCCTGOAGCCT
GAAGATATTGCAACATATTACTGTCAACAGTATGATAATCCCOCGTGC
AGTTTTGOCCAG GGGACCAAGCTGGAGATCAAA  -103- 168 Light
Chain Protein:
DIONITQSPSSLSASVGDRVTITCOASQDISNYLSWFQQKPGKAPHLLIH
DASNLETGVPS
RFSGSCSGTDFTFTISSLOPEDIATYYCWYDNPPCSUGQGTKLEIK
Antibody U1-36 169 Heavy Chain DNA:
CAGGTGCAGCTOCAGGAGTCGGOCCCAGGACTGGTGAAGCCTTCAC
AGACCCTGTCCOTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTTATTACTACTG
GAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACA
GTGGGACCACCTAC
TACAATCCGTCCTTCAAGAGTCGAGTTACCATATCAGTAGACACGTCT
AACAACCAGTTC
TCCCTGAAACTGAGCTCTGTGACTGCCGCGCACACGGCCGTGTATTA
CTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTCACTTTGACTACTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTCA 170 Heavy Chain Protein:
QVQLUSGPGLVKPSULSLTCTVSGGSISSGYTTWSWIRQHPGKGLEWI
GYIYYSGTTY
YNPSPRSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGHF
DYWGQGTLVTV SS 171 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTOTAGG
AGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTA
TCAGGAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTCCAAAG
TGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAG
CAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGG
ACGTTCGGCCAA GGGACCAAGGTGGAAATCAAA 172 Light Chain
Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYOUPGKAPKRLIYA
ASSLQSGVPS 



RFSGSGSGTEFTLTISSLUEDFATYYCLQHNSYPWTFGQGTKVEIK
Antibody U1-37 173 Heavy Chain DNA:
CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGG
CCTCAGTGAAGGTC
TCCTGCAAGGCTTCTGGTTACACCTTTACCAGCTATGGTATCAGCTG
GGTGCGACAGGCC
CCTGGACAAGGACTTGAGTGGATGGGATGGATCAGCGCTTACGATG
GTCACACAAACTAT
GCACAGAAGCTCCAGGGCAGAGTCACCATGACCACAGACACATCCA
CGAACACAGCCTAC
ATGGAGCTGAGGAGOCTGAGATCTGACGACACGGCCGTTTATTACT
GTGCGAGAGACCCC
CATGACTACAGTAACTACGAGGCTTTTGACTTCTGGGGCCAGGGAAC
CCTGGTCACCGTC TCCTC 174 Heavy Chain Protein:
QVQLVOSGAEVKKPGASVICVSCKASGYTFTSYGISWRQAPGQGLEW
MGWISAYDGHTNY
AQICLOGRVTMTTDTSTNTAYMELRSLRSDDTAVYYCARDPHDYSNYE
AFDFWGQGTLVTV 175 Light Chain DNA
atgaggtoccctgctcagctoctggggctoctgctactotggctccgaggtgccagatgtg
acatccagatgacccagtotccatcctocctgtotgcatctgtaggagacagagtcaccat
cacttgccgggcaagtcagagcattagcagutatttaaattggtatcagcagaaaccaggg
aaagcocctaacctoctgatctatgctgcatccagLttgaaaagtggggtoccatcaagat
tcagtggcagtggatctgggacagatttcactotcaccatcagcagtctgcaacctgaaga
ttttgcaacttactactgtcaacagagttacagtacccocatcaccttoggccaagggaca
cgactggagattaaacgaactgtggctgcaccatctgtottcatottcccgccatctgatg
agcagttgaaatccggaactgcctctgttgtgtgcctgctgaataacttctatcccagaga
ggccaaagtacagtggaaggtggataacgcc  -104- 17G Light Chain Protein:
DIQMTOPSSLSASVGDRVTITCRAWSISSYLNWYOUPGKAPOLLIYAAS
SLOSGVPSR
EGCSGSGTDFTLTIPSLOPEDFATYYCNSYSTPITFGOGTRLEIK
Antibody 111-14 177 Heavy Chain DNA:
accatggactggacctggagggtecttttottggtggcagcagcaacaggtgoccactocca
ggttcagctggr_gcagtctggagcLgaggtgaagaagcctggggcctcagtgaaggtotcct
gcaaggottctggttacacctttaccaactatggtatcagctgggtgoggcaggcocctgga
caagggcttgagtggatgggat_ggaLcagcgcttacgatggttacagaaactatgoacagaa
gctccagggcagagtcaccatgaccacagacacatccacgaccactgcctacatggagctga
ggagcctgagatctgacgacacggccgtgtattactgtgcgagagatgttcaagactacggt
gactacgactactttgactactggggccagggaaccctggtcaccgtotcotcagcttccac
caagggoccatccgtottoccoctggtgcoctgctccaggagcacctccgagagcacagccg
occtgggctgcctggtcaaggactacttocccgaaccg 178 Heavy Chain Protein
OVOLVOSGAEVKKPGASVINSCKASGYTFTNYGISWVROAPGQGLEW
MGWISAYDGYRNYA
OKLOGRVTMTTDTSTTTAYMELRSLRSDDTAVYYCARDVODYGDYDYF
DYWGQGTLVTVSS 179 Light Chain DNA:
cagotectggggctoctgctactctggctccgaggtgccagatgtgacatccagatgaccc
agtotccatcctocctgtotgcatctgtaggagacagagtcaccatcacttgccgggcaag
tcagagcattagcagttatttaaattggtatcaggagaaaccagggaaagoccotaacctc
ctgatctatgctgcatccagtttgcaaagtggggtcccatcaagattcagtggcagtggat
ctgggacagatttcactctcaccatcagcagtctgcaacctgaagattttgcaacttacta
ctgtcaacagagttacagtaccoccatcaccttoggccaagggacacgactggagattaaa
cgaactgtggctgcaccatctgtottcatottoccgccatotgatgagcagttgaaatctg
gaactgccLoLgttgtgtgcctgctgaataacttotatcocagagaggccaaagtacagtg
gaaggtggataacgcc 180 Light Chain Protein:
DIQMWSPSSLSASVGDRVTITCRASQSISSYLNWYQUPGKAPNLLIYAA
SSLOGVPSR
FSGSGSGTDFTLTISSLOPEDFATYYCWSYSTPITFGQGTRLEIK
Antibody U1-1 181 Heavy Chain DNA:
catctgtggttottcctectgotggtggcagctoccagatgggtoctgtccoaggtgcagc
tgcaggagtogggoccaggactggtgaagccttcacagaccctgtocctcacctgcactgt
ctotggtggctccatcaacagtggtgattactactggagctggatccgccagcacccaggg
aagggcctggagtggattgggtacatctattacagtgggagcacctactacaacccgtocc
tcaagagtcgagttaccatatcagtagacacgtctaagaaccagttctocctgaagctgag
ctotgtgactgccgcggacacggccgtgtattactgtgcgagagcagattacgatttttgg
agtggttactttgactactggggccagggaaccotggtcaccgtotcctcagcctcnacca
agggcccatcggtcttccocctggcaccctectccaagagcacctct-gggggcacaacgqc
cctgg  -105- 182 Heavy Chain Protein
QVOLQESGPGLVKPSOTLSLTCTVSGGSINSGDYYWSWIRQHPGKGLE
WIGYITYSCSTYY
NPSLKSRVTISVDTSKNUSLKLS5VTAADTAVYYCARADYDFWSCYFDY
NGOGTLVTVSS 183 Light Chain DNA:
atgagggtccctqctcagctcctggqgctcctgctqctotggttcccaggtgccaggtgtga
catccagatqacccagtotccatcctocctgectgcatctgtaggagacagagtcaccatca
cttgccggqcaagtcagggcattagaaatgatttaggctggtatcagcagaaaccagggaaa
gccoctaagcgcctgatctatqctgcatccagtttqcaaagtggggtcccatcaaggttcag
cggcagtqqatctgggacagaactcactcicacaatcagcagcctgcagcctgaagattttg
caacttattactgtctacagcataatagttacccgtqqacgttcggccaagggaccaaggtg
gaaatcaaacgaactguggctgcaccatctgtcttcatcttcccgccatctgatgagcagtt
gaaatctggaactgcctctgttgtgtqcctgctgaataacttctatcccagagaggccaaag 



tacagtggaaggtggataacgc 184 Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQUPGKAPKRLIYA
ASSLQSGVPSR
FSGSGSGTEFTLTISSLQPEDFATYYCLOHNSYPWTFOQGTKVEIK
Antibody 111-3 185 Heavy Chain DNA:
tggttcttecttctqctqgtqgcagctoccagatggqtcctqtcccaggtgcagctqcagga
gtcgggcccaggactgqtgaagccttcacagaccCtgtCcctcacctgcactgtctctgqtg
gctccatcagcagtqgtgqttactactggagctggatccgccagoacccagggaagggcctg
gagtqqattgggtacatotattacagtgggagcacctactacaacccgtecctcaagagtcg
agttaccatatcaqtagacacqtctaagaaccagttctccctqaagctgagctctgtgactg
ccgaggacacggccgtqtattactgtqcgagagatggctatgatagtagtggttattaccac
ggctactttgactactqgggccagggaaccctggtcaccgtotcotcagcctccaccaaggg CC
186 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTV5GGSISSGGYYWSWIRQHPGKGLE
WIGYIYYSGSTYY
NPSLICSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAROGYDSSGYYM
GYFDYWGQGTLVT VS5 187 Light Chain DNA: H3_130_1N1K
caggtettcatttctctqttgctotggatotctggtgoctacggggacatcgtgatgaccc
agtotccagactocctggctgtgtctotgggcgagagqqccaccatcaactqcaagtccag
ccagagtqttttatacagctccaacaataagaactacttagcttggtaccagcagaaacca
ggacagcctcctaagctqctcatttactqggcatctacccgggaatcoggggtocctgacc
gattcaqtggcagogggtotgggacagatttcactctcaccatcagcagcctgcaggctqa
agatgtggcagtttatcactgtcagcaatattataqtactccgctcactttoggeggaggg
accaaggtggagatcaaacgaactgtggctqcaccatctgtcttcatcttcccgccatctg
atgagcagttgaaatctqqaactqcotctcittgtgtgcctgctgaataacLtctatcccag
agaggccaaagtacagtggaaggtggataacgc 188 Light Chain Protein:
DIVMWSPDSLAVSLGERATINCKSSOVLYSSNNKNYLAWYQQKPGQPP
KLLIYWASTRE
SGVPDRPSGSGSGTDFTLTISSLOAEDVAVYYCOQYYSTPLTFGGGTKV
EIK  -106- Antibody U1-4 H1_133_1N1G1 189 Heavy Chain DNA
ctgtggttcttcctoctgctggtggcagctcccagatgqgtoctgtoccaggtgcagctgca
ggagtcgggcccaggactggtgaagccttcacagaccctgtocctcacctgcactgtotctc
gtggctccatcagtagtggtgattactactggatictggatcogccagcacccaggqaaqqgc
ctggagtggattgggtacatctattacagtgqgagcacctactacaacccgtccctcaagag
tcgagttaccatatcagtagacacgtctaagaaccagttctccctgaagttgagctctgtqa
ctgccgoggacacggccgtgtattactgtqcgagagccgattacgatttttggagtggttat
tttgactactggqgccagggaaccctggtcaccgtctoctcagcctccaccaagggcccatc
ggtottccocctggcaccctc 190 Heavy Chain Protein
QVQLOESGPGLVKPSQTLSLTCTVSGCSISSCDYYWSWIRQHPGKGLE
WIGYIYYSGSTYY
NPSLKSRVTISVDTSKNWSLKLSSVTAADTAVYYCARADYDFWSGYFDV
WGNTLVTVSS 191 Light chain DNA H3_133_1N1K
gtgoccgctcagcgcctggggctoctgctgctctggttcccaggtgccaggegtgacatcc
agatgacccagtctccatcctocctgtctgcatctgtaggagacagagtcaccatcacttg
ccgggcaagtcagggcattagaaatgatttaggctggtatcagcagaaaccagggaaagcc
cctaagcgcctgatctatgctgcatccagtttgcaaagtggggtoccatcaaggttcagcg
gcagtggatctgggacagaattcactctcacaatcagcagcctgcagcctgaagattttgc
aacttattactgtctacagcataataattacccgtggacgttcggccaagggaccaaggtg
qaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccgccatctgatgagcagt
tgaaatctggaactg 192 Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRASIDGIRNDLGWYQQKPGKAPKRLIY
AASSLOGVPSRF
SGSGSGTEFTLTISSLUEDFATYYCLQHNNYPWTFGQGT8VEIK
Antibody U1-5 193 Heavy Chain DNA: H3_138_1N1G1
tggttottccctctgctggtggcagotcccagatgggtcctgtoccaggtgcagctgcagga
gtcgggcccaggactggtgaagccttcacagaccctgtccotcacctgcactgtctotggtg
gctocatcagcagtggtgattactactggagotggatccgccagcacccagggaagggcctg
gagtggattgggtacatctattacagtgggagcacctactacaacccgtccctcaagagtcg
agttaccatatcagtagacacgtctaagaaccagttctccctgaagctgagctctgtgactg
ccgcggacacggccgtgtatttctgtgcgagagccgattacgatttttggagtgqttatttt
gactactggggccagggaaccctggtcaccgtotcctcagcctccaccaagggcc 194 Heavy
Chain Protein
QVQLOESGPGLVKPSOTTSLTCTVSGOSISSGDYYWSWIRQHPCKCLE
WIGYIYYSGSTYYN 



PSLKSRVTISVDTSKNUSLKLGSVTAADTAVYFCARADYDFWSGYFDYW
GQGTLVTVSS 195Light Chain DNA: H3_138_1N1K
atgagqgtocccgctcagetcctggggctcctgctgctotggttcccaggtgccaggtgtga
catccagatgacccagtotccatcctccctgtotgcatotgtaggagacagagtcaccatca
cttgccgggcaagtcagggcattagaaatqatttaggctgatatcagcagaaaccagggaaa
-107- gccoctaagcgcctgatctatgctgcatccagtttgoaaagtggggtcccatcaaggttcag
cggcagtggatctgggacagaattcactctcacaatcagcagoctgcagcctgaagattttg
caacttaLtactgtctacagcataatacttacccgtggacgttcggccaagggaccaaggtg
gaaatcaaacgaactgtggctgcaccatctgtottcatcttcccgccatotgatgagcagtt
gaaatotggaactgcctctgttgtgtgcctgctgaataacttctatcccagagaggccaaag
tacagtggaaggtggataacgc 196 Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRASOCIREDLGWYOQKPGKAPKRLIY
AASSLQSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLUNTYPNTFGNTKVEIK
Antibody U1-6 197 Heavy Chain DNA: H3_162_1N1G1
tggttottccttotgctggtggcagctcccagatgggtcctgtcccaggtgcagctgcagga
gtcgggoccaggactggtgaagccttcacagaccctgtccctcacctgcactgtctctggtg
gctccatcagcagtggtgattactactggagctggatccgccagoacccagggaagggcctg
gagtggattgggtacatctattacagtgggagcacctactacaacccgtocctcaagagtcg
agttaccatatcagtagacacgtctaagaaccagttctccctgaagctgagctctgtgactg
ccgoggacacggccgtgtatttctgtgcgagagccgattacgatttttggaatggttatttt
gactactggggccagggaaccctggtcaccgtctcctcagcctccaccaagggccc 198 Heavy
Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLE
WIGYIYYSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYFCARADYDFWNGYF
DYWGQCTLVTV SS 199 Light Chain DNA: H3_162_1141K
atgagggtcoccgctcagctcctggggctoctgctgctotggttcccaggtgccaggtgtga
catccagatgacccagtctccatcctccctgtotgcatctgtaggagacagagtcaccatca
cttgccgggcaagtcagggcattagaaatgatttaggctggtatcaggagaaaccagggaaa
gcccctaagcgcctgatctatgctgcttccagtttgcaaagtggggtcccatcaaggttcag
oggcagtggatctgggacagaattcactctcacaatcaggagoctgcagcctqaagattttg
caacttattactgtctacagcataatacttacccgtggacgttcggccaagggaccaaggtg
gaaatcaaacgaactgtggctgcaccatctgtottcatcticccgccatctgatgagcagtt
gaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagagaggccaaag
tacagtggaaggtggataacgcc 200 Light Chain Protein
DIQMTQSPSSLSASVCDRVTITCRASQGIRNOLGWYQQKPGKAPKRLIY
AASSLOSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNTYPWTPCQGTKVEIK
Antibody U1-8 201 Heavy Chain DNA: H3_174_1N1G1
ttggtggcagcagctacaggcacccacgcccaggtccagctggtacagtctggggctgaggt
gaagaagcctggggcctcagtgaaggtctoctgcaaggtttccggatacaccctcactgaat
tatccatgtactgggtgogacaggctociggaaaagggcttgageggatgggaggtttcgat  -108-



cctgaagatggtgaaacaatctacgcacagaagttccagggcagagtcaccaLgaccgagga
cacatctacagacacagcctacatggagctgagcagcctgagatotgaggacacggccgtgt
attactgtgcaactgggtggaactacgtotttgactactggggccagggaaccceggtcacc
gtctcctcagcctccaccaagggccc 202 Heavy Chain Protein
OVOLVQSGAEVKKPGASVICVSCKVSGYTLTELSMYWVRQAPGKGLE
WMGGFDPEDGETIYA
QKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYCATGWNYVFDYWG
QGTLVTVSS 203 Light Chain DNA: H3_174_1N1K
ggatccagtggggatattgtgatgactcagtctccactctocctgccogtcacccctggaga
gccggcctccatctcctgcaggtccagtcagagcctcctgcatagtaatggatacaactatt
tggattggtacctgcagaagccagggcagtctccacagotoctgatctatttggattctcat
cgggcctccggggtcoctgacaggttcagtggcagtggatcaggcacagattttacactgaa
aatcagcagagtggaggctgaggatgttggggtttattactgcatgcaagotctacaaacto
cgctcactttcggcggagggaccaaggtggagatcaaacgaactgtggctgcaccatctgtc
ttcatcttcccgccat 204 Light Chain Protein
DIVMTOSPLSLPVTPGEPASISCRSSULLHSNGYNYLDWYLQKPGOSPO
LLIYLDSHRA
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMOALQTPLTFGGGTK
VEIK Antibody U1-11 205 Heavy Chain DNA: 113_178_1N1G1
tggttcttecttctgCtggtggcagctcccagatgggtccLgtcccaggtgcagctgcagga
gtcgggcccaggactggtgaagccttcacagaccccgtccctcacctgcactgtctctggtg
gctccatcagcagtggtgattactactggagctggatccgccagcacccagggaagggcctg
gagtggattgggtacatctattacagtgggagcacctactacaacccgtccetcaagagtcg
agttaccatatcagtagacacgtetaagaaccagttctccotgaagotgagctctgtgactg
ccgcggacacggccgtgtatttctgtgcgagagccgattacgatttLtggagtggttatttt
gactactggggccagggaaccctggtcaccgtctcctcagcctccaccaagggcccatcgag
tettcccocLgg 206 Heavy Chain Protein
QVQLQESCPGLVKPSULSLTCTVSGGSISSGDYTKSWIROPGKGLEWIG
YIYYSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYFCARADYDEMSGYF
DYWGQGTLVTV SS 207 Light Chain DNA:   H3_178_1N1K
atgagggtocccgctcagctoctggggctectgctgctctggttoccaggtgccaggtgtg
acatccagatgacccagtetccatcctocctgtctgcatctgtaggagacagagtcaccat
cacttgccgggcaagtcagggcattagaaatgatttaggctggtatcagcagaaaccaggg
aaagcccctaagcgcctgatctatgctgcatccagtttgoaaagtggggtcccatcaaggt
tcagcggcagtggatctgggacaaaattcactctcactatcagcagcctgcagcctgaaga
ttttgcaacttattactgtctacagcataatacttacccgtggacgtteggccaagggacc
aaggtggaaatcagacgaactgtggctgcaccatctgtcttcatcttoccgccatctgatg
agcagtEgaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcocagaga
ggccaaagtacagtggaaggtggataacgcc  -109- 208 Light Chain Protein
DIOMTOSPSSLSASVGDRVTITCRASQGIRNDLGWYWKNKAPKRLIyAA
SSLOSDVP
SRFSGSGSGTKFTLTISSLUEDFATYYCLQHNTYPWTFGQGTKVEIR
Antibody U1-16 209 Heavy Chain DNA: H3_221_1N1G1
accatgaaacatctgtggttottcctoctgctggtggcagctcccagatgggtcctgtccc
aggtgcagotgcaggagtcgggcccaggactggtgaagccttcacagaccctgtccctcac
ctgcactgtctctggtggctccatcagcagtggtgattactactggagctggatccgccag
cacccagggaagggcctggagtggattgggtacatctattacagtgggagcacctactaca
acccgtccctcaagagtcgagttaccatatcagtagacacgtctaagaaccagttcLccct
gaagctgagetctgtgactgccgcggacacggccgtgLattactgtgcgagagcggattac
gatttttggagtggttattttgactactggggccagggaatectggtcaccgtotcctcag
cctccaccaagggcccatcggtettoccoctggcaccctcctccaagaacacctctggggg
cacagcggccotgggctgcctggtcaaggactacttccccgaaccggtgacggtg:cctgg
aactcaggcgccctg 210 Heavy Chain Protein
QVQLOESGPGLVKPSOTLSLTOTVSGGSISSGDYYNSWIRQHPGKGLE
WIGYIYYSGSTYY
NPSLKSRVTISVDTSKNOSLKLSSVTAADTAVYYCARADYDFWSGYFDY
WGOGILVTVSS 



211 Light Chain DNA: H3_221_1N11C
atgagggtocccgctcagctcctggggctoctgctgctctggttoccaggtgccaggtgt
gacatccagatgacccagtctccatcctocctgtCtgcatctgtaggagacagagtcacc
atcacttgcogggcaagtcagggcattagaaatgatttaggctggtatcagcagaaacca
gggaaagcccctaagcgcctgatctatgctgcatccagtttgcaaagtggggtcccatca
aggttcagcggcagtggatctgggacagaattcactctcacaatcagcagcctqcagcct
gaagattttgcaacttattactgtotacagcataatagttacccgtggacgttcggccaa
gggaccaaggtggaaatcaaacgaactgtggctgcaccatctgtottcatcttcccgcca
tctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctgaataacttctat
cccagagaggccaaagtacagtggaaggtggataacgcc 212 Light Chain Protein
DIONITQSPSSLSASVGDRVTITCRASOGIRNDLGWYQQKPOKAPKRLIY
AASSLOSGVPSR
FSGSGSGTEPTLTISSLOPEDFATYYCLOHNSYPWTFMGTKVEIK
Antibody U1-17 213 Heavy Chain DNA: H3_224_1N1G1
tggttcttocttctgctggtggcagctoccagatgggtoctgtcccaggcgcagctgcagg
agtcgggcccaggactggtgaagccttcacagaccctgtocctcacctgcactgtotctgg
tggctocatcagcagtggtgattactactggagutggatccgccagcaccCagiggaagggc
ctggagtggattggatacatctattacagtgggagoacctactacaattcgtecctcaaga
gtcgagttaccatatcagtagacacgtctaagaaccagttctocctgaagctgagctotgt
gactqccgcggacacggccgtgtatLactgtgogagagcggattacgatttttggagtggt
tattttgactactggggccagggaaccctggtcaccgtctcctcagcctccdccaagggcc catcq
-110- 214 Heavy Chain Protein
QVQLOESGPGLVKP5QTLSLTCTVSCGSISSODYYNSWIRQHPGKGLE
WICYTYYSGSTYY
NSSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFD
YWGQGTLVTVSS 215 Light Chain DNA: H3_224_1N1K
ggtgccaggtgtgacatccagatgacccagtotccatcotccotgtctgcatctgtaggag
acagagtcaccaLcacttgccgggcaagtcagggcattagaaatgatttaggctggtatca
gcagaaacctgggaaagccoctaagcgcctgatctatgctgcatccagtttgcaaagtggg
gtoccatcaaggttcagoggcagtggatctgggacagaattcactotcacaatcagcagcc
tgcagcotgaagattttgcaacttattactgtotacagcacaatagttacccgtggacgtt
cggccaagggaccaaggtggaaatcaaacgaactgtggctgoaccatctgtcttcatottc
CCgCCa 216 Light Chain Protein
DIQMWSPSSLSASVGDPVTITCRASOGIRNDLGWYNKPGKAPKRLIYAA
SSLOGVPS
RFSGSGSGTEFTLTISSLNEDFATYYCLONSYPWTFCCCTKVEIK
Antibody U1-18 217 Heavy Chain DNA: H3_227_1N1G1
aggttottccttctgctggtggcagcteccagatgggtoctgtoccaggtgcagctgcagg
agtogggcccaggactggtgaagccttcacagaccctgtccctcacctgcactgtctctgg
tggctccatcagcagtggtgattactactggagotggatccgccagcacccagggaagggc
ctggagtggattggatacatctattacagtgggagcacctactacaacccgtccctcaaga
gtcgagttaccatatcagtagacacgtotaagaaccagttctccotgaagctgagctctgt
gactgccgoggacacggccgtgtattactgtgcgagagccgattacgatttttggagtggt
tattttgactactggggccagggaaccctggtcaccgtctoctcagcctccaccaagggcc
catoggtcttecccctggcaccctcctccaagagcacctctgggggcacagoggccctggg
ctgcctggtcaaggactacttcoccgaaccggtgacggtgtogtggaactcaggcgcoct 218
Heavy Chain Protein
QVGLOESGPGLVKPSULSLTCTVSGCSISSGDYWSWIRUPGKOLEWIG
YIYYSGSTYY
NPSLICSRVTISVDTSKNOPSLKLSSVTAADTAVYYCARADYDEWSGYF
DYNGQCTLVTVGS 219 Light Chain DNA: H3_227_,1N1K
atgagggtcoccgctcagotcctggggctoctgotgctctggttcocaggtgccaggtgtga
catccagatgacccagtctocatcctccctgtotgcatctgtaggagacagagtcaccatca
cttgccgggcaagtcagggcattagaaatgatttaggctggtatcagcagaaaccagggaaa
gccectaagcgoctgatctatgctgcatccagtttgcaaagtggggtcccatcaaggttcag
cggcagtggatctgggacagaattcactotcacaatcaggagcctgcagcctgaagattttg
caacttattactgtctacagcacaatagttaccogtggacgttcggccaagggaccaaggtg
gaaatcaaacgaactgtggctgcaccatctgtottcatottcccgccatctgatgagcagtt
gaaatctggaactgcctctgttgtgtgoctgctgaataacttotatcccagagaggccaaag
tacagtggaaggtggataacg 



220 Light Chain Protein
DIQMTQSPSSLSASVGDIWTITCRASOGIRNDLGWYQQKPGKAPKRLIY
AASSLGSGVPS
RFSGSGSGTEFTLTISSLOPEDFATYYCLQHNSYPWTFGQCTWEIK
Antibody U1-33 221 Heavy Chain DNA: H4_14_1N1G4
ctgtggttottccttctgctggtggcagetcccagatgggtcctgtcccaggt_gcagctgc
aggagtogggcccaggactggtgaagccttcacagaccotgtccetcacctgcactgtctc
tggtggctccatcagcagtggtgattactactggagctggatccgccagcacccagggaag
ggcctggagtggattgggtacatctattacagtgggagcacctactacaacccgtecctca
agagtcgagttaccatgtcagtagacacgtctaagaaccagttctccotgaagctgagctc
tgtgactgccgoggacacggccgtgtattactgtgcgagagccgattacgatttttggagt
ggtcactttgactgctggggccagggaaccctggtcaccgtctcctcagcttccaccaagg
gocccatccgtcttccccc 222 Heavy Chain Protein
QVQLQESUPGLVKPSQTLSLTCTVSGGSISSODYYWSWIRQHPGKCLE
WIGYIYYSGSTYY
NPSLKSRVTMSVDTSKNOF5LKLSSVTAADTAVYYCARADYDFWSGHF
DCWCWTLVTVSS 223 Light Chain DNA: H4_14_1N1K
atgagggtocccgotcagctoctggggctectgctgotctggttcccaggtgccaggtgtga
catccagatgacccagtotccatcctcoctgtctgcatctgtaggagacagagtcaccatca
cttgccgggcaagtcagggcattagagalgatttaggctggtatcagcagaaaccagggaaa
gcccctaagcgcctgatctatgctgaatccagtttgcaaagtggggtoccatcaaggttcag
cggcagtggatctgggacagaattcactctcacaatcagcagcctgcagcctgaagattctg
caacttattactgtctacagcatcatagttacccgtggacgttcggccaagggaccaaggtg
gaaatcaaacgaactgtggctgcaccatctgtcttcatettccogcc 224 Light Chan Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRDDLGWYQQKPGKAPKRLIY
AESSLOSGVPSR
FSGSGSGTEFTLTISSLOPEDFATYYCLOHHSYPNTFGOGTKVEIK
Antibody U1-29 225 Heavy Chain DNA: H4_107_1N1G4
tggctgagctgggttttcctcgttgctcttttaagaggtgtccagtgtcaggtgcagctgg
tggagtotgggggaggcgtggtccagoctgggaggtccctgagactctcctgtgcagcgtc
tggattcaccttcaatagotatgacatgcactgggtccgccaggctccaggcaaggggctg
gagtgggtggcagttatatqgtatgatggaagtaataaatactatgcagactccgtgaagg
gccgattcaccatctctagagacaattccaagaacacgctgtatctgcaaatgaacagcct
gagagccgaggacacggctgtgtattactgtgcgagagaccgcttgtgtactaatggtgta
tgctatgaagactacggtatggacgtotggggccaagggaccacggtcaccgtotcctcag
cttccaccaagggcccatccgtcttcccectggcgccctgctccaggagcacctccgagag
cacagccgccctgggc 226 Heavy Chain Protein
QVOLVESGGGVVQPGR5LRLSCAASGFTFNSYDMHWROAPGKGLEW
VAVIWYDGSNKYYA
DSVKGRFTTSRDNSKNTLYLOMNSLRAEDTAVYYCARDRLCTNGVCYE
DYGMDVWGQ:GTTV TVSS 227 Light Chain DNA:  H4_107_1N11C
atgagggtocctgctcagctcctggggctcctgctgctctggctctcaggtqccagatgtga
catccagatgacccagtctccatcciccctgtctgcatctgtaggagacagagtcaccatca  -112-
ctqccaggcgagtcaggacattagCaaCtatttaaatcggtatcagcagaaaccagggaaa
gccoctaaggtectgatctacgatgcatccaatttggaaacaggggtoccatcaaggttcag
tggaagtggatctgggacagattttactttcaccatcagcagcctgcagcctgaagatgttg
caacatattactgtcaacactatgatactctcccgctcactttcggcggagggaccaaggtg
gagatcaaacgaactgtggctgcaccatctgtottcatettoccgccatctgatgagcagtt
gaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagagaggccaaag
tacagtgg 228 Light Chain Protein
DIDITOSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKVLIYD
ASNLETWPSR
FSGSGSGTOFTFTISSLQPEDVATYYCOHYDTLPLTFGGGTKVEIK
Antibody U1-30 



229 Heavy Chain DNA: H4_116_1_1N1G4
ggactgtgcaagaacatgaaacacctgtggttottcctcctgctggtggcagctcccagatg
ggtectgtcccaggtgcagctgcaggagtcgggcccaggactggtgaagcctttacagaccc
tgtccetcacctgcactgtotctggtggctccatcagcagtggtgattactactggagctgg
atccgccagcacccagggaagggcctggagtggattgggtacatctattacagtgggaccac
ctactacaacccgtocctcaagagtcgagttaccatatcagtagacacgtctaagaaccagt
tcgccctgaagctgaactctgtgactgccgoggacacggccgtgtattactgtgcgagagcc
gattacgatttttggagtggttattttgactactggggccagggaaccctggtcaccgtotc
ctcagcttccaccaagggcccatccgtottccocctgg 230 Heavy Chain Protein
QVQLQESGPGLVKPLOTLSLTCPVSGGSISSODYYWSWIRQHPGKGLE
WICYIYYSGTTYY
NPSLICSRVTISVDTSKNQFALKLNSVTAADTAWYCARADYDFWSGYFD
YWGQGTLVTVSS 231 Light Chain DNA:  H4_116_1_111K
atgagggtccctgctcagctcctggggctoctgctgctctggttcccaggtgccaggtgtg
acatccagatgacccagtctccatcctccctgtotgcatctgtaggagacagagtcaccat
cacttgccgggcaggtcagggcattagaaatgatttaggctggtatcagcagaaaccaggg
aaagcccctcagcgcctgatctatgctgcatccagtttgcaaagtggggtcccatcaaggt
tcagcggcagtggatctgggacagaattctctotcacaatctccagcctgcagcctgaaga
ttttgcaacttattactgtctacagcataatagttacccgtggacgttoggccaagggacc
aaggtggaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccgccatctgatg
agcagttgaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagaga
ggccaaagtacagtggaaggtggataacgcccttccaatcggg 232 Light Chain Protein
DIQMTUPSSLSASVGDRVTITCRAGQGIRNDLGWYQQKPGKAPORLIYA
ASSLQSCVPSR
FSCSCSGTEFSLTISCLUEDFATYYCLONSYPWTFGQGTKVEIK  WO
2007/077028 -113- SEQUENCE LISTING S Primer (SEC) ID NO: 233):
OGGGATCCATGTOCTAGCCTAGGGGC ioPrimer (SEQ ID NO: 234):
GOTCTAGATTAATGATGATGATGATGATGTIGTCCTAAA
PCT/EP2006/012632  -114- Table of CDR Sequences R2CDR3 AD enam
U1-1 GGSINSGDYYNS YIYYSGSTYYNPSLKS ADYDFWSGYFDY heavy



light   RASQGIRNDLG AASSLQS LQHNSYPWT heavy U1-2
GGSISSGDYYNS YIYYSGSTYYNPSLRS ADYDFWSGYFDY
RASQGIRND G AASSLQS LQHNGYPWT light     heavy U1-3
GGSISSGGYYWS YIYYSGSTYYNPSLKS GYDSSGYYFIGYFDY light  



KSSQSVLYSSNNKNY A WASTRES QQYYST LT heavy U1-4
GGSISSGDYYWS Y YYSGSTYYNPSLKS ADYDFWSGYFDY light
RASOIRNDLG AASSLQS LOHNNYPWT heavy U1-5 GGSISSGDYYWS
YIYYSGSTYYNPSLKS ADYDRWSGYFDY light   RASQGIRNDLG
AASSLQS LQHNTYPWT heavy U1-6 GOSISSODVYWS
YIYYSGSTYYNPSLKS DYDFWNGYFDY 



light   RASQGIRNDLG AASSLQS LQHNTYPWT heavy MW
GGSISSGDYYWS YIYYSGSTYYNPSLKS ADYDFWSGYFDY light U 8
RASQDIRNDLG AASSLQS LQHNSYPWT   GYTLTELSMY
GFDPEDGETIYAQKFQG GWNYVFDY heavy     light U1-9
RSSQSLLHSNGYNYLD  



GGSISSGDYYWS   LDSHRAS YIYYSGSTYYNPS KS MQALQTPLT
ADYDFWMGYFDY heavy     light U1-10 RASQDIRNDLG AASSLQS
QSYPWT   GGSISSGDYYWS YIYYSGSTYYNPS KS ADYDFWSGYFDY
heavy     light   RASQGIRNDLG AASSLQS QHP T 



heavy Ui-il GGSISSGDYYWS YIYYSGSTYYNPSL S ADYDF SGYFDY
light  RASQGIRNDLG AASSLQS LQHNTYP T    YIYYSGSTYYNPSLKS
ADYDFWSGYFDY heavy  GSISSGDYYWS      SSLQS LQHNNYPWT
light  SQGIRNDLG 



heavy UI-13 GGSISSGGYYNS YIYYSGSTYYNPSLKS EDDGIOV light
RSSQSLLHSNGYNYL LGSNRAS MQALQTPIT heavy -pp-- flight U1-14
GGSISSGDYYWS YIYYSGSTYYNPSLKS pp ADYDEWSGYFDY
LQHNTYPWT   RASQGIRNDLG 



AASSLQS   WO 2007/077028PCT/EP2006/012632 -115- heavy U5
GGSViSGGYYWS IfIYYSGSTNYNPSLKS DCDVDTAMVDAFDI light
meiSQs0SGNiwA GASSRAT QQYDRSPLT heavy U6 GGSISSGDYYWS
YIYYSGSTYYNPSLKS ADYDFWSGYFDY light  RASQGIRNDLG
AASSLQS LQHNSYPWT heavy U7 GGSISSGDYYWS 



Y YYSGSTYYNSSLMS ADYDFWSGYFDY light  RASQGIRND G
AASSLQS LQHNSYPWT heavy U8 GGSISSGDYYWS Y
YYSGSTYYNPSLKS ADYDFWSGYFDY light  RASQGIRMDLG
AASSLQS LQHNSYPWT heavy  GGSISSGDYYWS
YIYYSGSTYYNPSLKS GDYDFWSGEFDY light  equence not available
heavy U1-20 GGSISSGGYYWS 



YIYDSGSTYYNPSLKS DQGQDGYSYGYGYYYGM mi light
QASQDISNYLN VASNLET QQCDNLP T heavy  GGSISSGDYYWS
YIYYSGSTYYNPS KS ADYDFWSGYFDY light  RASQDIRNDLG
AASRLQS LJQHNSYPWT heavy U1-22 GGSISSGDYYWS
YIYYSGSTYYNPSLKS ADYDFWSGYFDY light  RASOGIRNDLG
AASSLQN LQHNSYPWT heavy 



U1-23 GGSISSGDYYWS YIYYSGSTYYNPSLKS ADYDFWSGYFDY light
RASQGIRNDLG AASSLQS LQHNSYFWT heavy U1-24
GGSISSGDYYWS YnYSGSnYNPSLKS ADYDFWNGYFDY light
RASQGIRNDLG AASSLQS IJQHNNYPWT heavy U1-25
GGSISSGDYYWS Y YYSGSTYYNPSLKS ADYDFWSGYFDY light
RASQGIRNDLG AASSLQN 



LQHNSYPWT heavy U1-26 GGSISSGDYYWS Y YYSGSTYYNPSLKS
ADYDEWSGYFDF light  RASQGIRNDLG kASSLQS LQHNGYPWT
heavy 1-27 GGSISSGDYYWS Y YYSGSTYYNPSLKS ADYDFWSGYFDP
light  RASQGIRWDLG AASSLQS LQHNGYPWT heavy U1-28
GGSISSGDYYWS Y YYSGSTYYNPS KS ADYDFWSGYFDS light  



RASQGIRNDLG kASSLQS LQHNGYPWT heavy U29 GFTFNBYDMH
VIWYDGSNKYYADSVKG DRLCTNGVGYEDYGMDV light
QASQDISNYLN DASNL T QHYDTLPLJT heavy U30 GGSISSC-DYYWS
YIYYSGTTYYNPS KS ADYDFWSGYFDY light  RAGQGIR1DL AASSLQS
LQHNSYPWT  WO 2007/077028PCT/EP2006/012632 -116- ea y U1-31 



GYTFTNYGIS WISAYDGYRNYAQKLQG DVQDYGDYDYFDY light
RASQSISSYLN ?ASSLQS Q0SYST2IT heavy U1-32 GGSISSGDYflJS
YIYYSGTTYYNPSLKS ADYDFWSGYFDY light  RAGOGIRNDLG
AASSLQS OHNSY2WT heavy  GGSISSGDYYWS
YIYYSGSTYYNPSLKS ADYDFWSGHFDC light  RASQGIRDDLG
AESSLQS LQWHSYPWT 



heavy U1-34 GYTFTNYGIS WI SAYDGYRNYAQKG DVQDYGDYDYFDY
light  RASQSISSYLN AASSLQS NSYSTPIT heavy U1-35 GFTFSDYYMS
YISSSGNNIYHADSV G ERYSGYDDPDGFDI light  QASQDISNYLS
DASNLET QQYDNPPCS heavy  GGSISSGYYYWS II
YYSGTTYYNPSFKS ADYDEWSGHFDY light  RASQGIRNDLG 



AASSLQS LQHNSYPWT heavy U1-37 GYTFTSYGIS WI
SAYDGHTNYAQKLQG DPHDYS YEAFDF light  RASQSISSYLN
AASThQS QQSYST2 T heavy U1-38 GFSLSTSGVGVG
LIYWNDDKRYSPSLKS RDEVRGFIJY light  RSSULVYSDGYTYLN
KVSNWDS MQGAHWPIT heavy  GFTVSSNYMS VIYSGGSTYYADSVKG
GQWLDV light 



RSSQSLLHSNGYNYLD GFHRAS RQA QTPLT heavy U1-40
GGSISSGGYYWS YIYSSGSTYYNPSLKS DRELELYYYYYGMDV light
RSSQSLLYSNGYNYLD SNRAS MQALQTPLT heavy 111-41 GGS
SSGGYYWS YIYYSGSTYYNPSLKS DRELEGYSNYYGVDV light
QAISLN AASSLQS QQMNSLPIT heavy 1-42 GYSFTSYWIG
ITYPGDSDTRYSPSFQG 



HENYGDYNY light  RASQSIRSYLN SQS QQSNGSPLT heavy U13
GGSISSGGYYKS YIYYSGSTYYNPSLRS DRFREWDDYGDPQGMDV
WO 2007/077028PCT/EP2006/012632 -117- light  RASOSISSYLH
IAASSLQS QQSYSNPLT heavy U1-44 GYSFTSYWIG
IIWPCDSDTTYSPSFQG HEWYGDYNY light  RASOSIRSYLN AASSLQS 



QQSISSPtJT heavy U1-45 GYTFTSYDIN WMNPNSGDTGYAQVF G
FGDLPYDYSYYEWFDP light  RASUISSYLN AASSLQS QQSYSTPLT
heavy U1-46 GDSVSSNSAAWN RTYYRSKWYNDYAVSVK s
DLYDFWSGYPYYYGMDV light  eque ce not available  heavy U-47
GDSVSSNSAAWN RTYYRSKWYNDYAVSVK s DYYGSGS YYYYGMDV
light  RASQSISSYLN AASNLQS 



QQSYSTPRT heavy U1-48 GGSISSYYWS HIYTSGSTNYNPSLKS
EAIFGVGPYYYYGMDV light  sequence not available heavy U 49
GYTFTGYYMH WINPNIGGTNCAQKFQG GGRYSSSWSYYYYGMDV
light  KSSQSLLLSDGGTYLY EVSNRFS MQSMQLPIT heavy U1-50
GGSVSSGGYYWS YIYYSGSTNYNPSLKS 



GGDSNYEDYYYYYGMDV light  RASOSISIYLH aASSLQS QQSYTSPIT
heavy U1-51 GGSISSYYWS YIYYSGSTNYNPSLKS
DSSYYDSSGYYLYYYAM DV light  KSSQSVLYSSNNKNYLA WASTRES
QQYYTTPLT heavy U2 GGSISSGGYYWS IYYSGSTYYNPSLKS
GGTGTNYYYYYGMDV light  RASQSVSSSY A GASSWAT QQYGSSPLT
Leavy L11-53 



GFTFSIYSMN ISSSSSTIYYADSVKG DRGDFDAFDI light
QASQDITNYLN DASNLET QQCENFPIT heavy U1-55A
GGSVSSGGYYWN YINYSGSTNYNPSLKS DRELELYYYYYGMDV light
will be same as U1-55 heavy 131-55 will be same as Ul 55.1 light
RSSQSLLYSNGYKYLD LGSNRAS MQALQTPIT heavy 111-57A will be
same as 01-57  



WO 2007/077028PCT/ P2006/012632 -118- light .... LGSNRAS R
SQSLLYSNGYKYLD NQALQTPIT heavy U9-57 GGSVSSGGYYWN
YINYSGSTNYNPSLKS DRELELYYYYYGNDV light  will be same as
u57.1 heavy U58 GFTFSSYGMH VIWYDGSNKYYADSVKG
AARLDYYYGMDV light  RASQSINSYLN GASGLQS QQSYSSPLT heavy
U1-59 GGSFSGYYWS 



EINHSGSTNYNPSLKS DKWTWYFDL light  RSSQSVLYSSSNANY LA
WASTRES QQYYSTPRT heavy U1-61.1 GVSISSGGYYWS
YIYYSGSTYYNPSLKS DSESEYSSSSNYGMDV light  RASQTISSYLN
AASSLJQC QQSYSNPLT heavy U1-61 G'SISSGGYYWS
YIYYSGSTYYNPSLKS DSESEYSSSSNYGMDV light  will be the same as
U1-6 heavy U1-62 GYSFTSYWIG 



IIYPGDSDTRYSPSFQG QMAGNYYYGMDV light  RASQSVISIYLA
GASSRAT QQYGSSPCS  119 CLAIMS 51.An isolated binding protein
that binds to HER-3, comprising: a heavy chain amino acid sequence
selected from the group consisting of SEQ ID NOs: 42, 54 and 70;and a
light chain amino acid sequence selected from the group consisting of
SEQ ID NOs: 44, 56 and 72. 10  120                2. The isolated binding
protein according to claim 1 comprising the heavy chain amino acid
sequence of SEQ ID NO:42 and the light chain 5amino acid sequence of
SEQ ID NO:44.            3. The isolated binding protein according to claim 1
comprising the heavy chain amino acid sequence of SEQ ID NO:54 and
the light chain amino acid sequence of SEQ ID NO:56. 10            4. The
isolated binding protein according to Claim 1 comprising the heavy chain
amino acid sequence of SEQ ID NO:70 and the light chain amino acid
sequence of SEQ ID NO:72. 155. The isolated binding protein of any of
Claims 1-4, wherein the binding protein is directed against the
extracellular domain of HER-3.                6. The isolated binding protein of
any one of Claims 1-5, wherein the binding of the binding protein to
HER-3 reduces HER-3- mediated signal 20transduction,  121  reduces
HER-3 phosphorylation, reduces cell proliferation, or reduces cell
migration. 57. The isolated binding protein of any one of Claims 1- 5,
wherein the binding of the binding protein to HER-3 increases the
downregulation of HER-3. 



8. The isolated binding protein of any one of Claims 1- 7 which is 10an
antibody.              9. The isolated binding protein of Claims 8, wherein the
antibody is a monoclonal antibody, a polyclonal antibody, a recombinant
antibody, a humanized antibody, a human antibody, a chimeric antibody, a
multispecific 15antibody, or an antibody fragment thereof.              10. The
isolated binding protein of Claim 9, 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. 20              11. The isolated binding
protein of any one of Claims 1-10, wherein said isolated binding protein is
of the IgGI-, IgG2-, IgG3- or IgG4- type.                      12. The isolated
binding protein of any one of Claims 1-  122 11, wherein the binding
protein is coupled to a labelling group.                     13. The isolated
binding protein of Claim 12, wherein the labelling 5group is a radioisotope
or radionuclide, a fluorescent group, an enzymatic group, a
chemiluminescent group, a biotinyl group, or a predetermined polypeptide
epitope.                      14. The isolated binding protein of any one of
Claims 1- 11, 10wherein the binding protein is coupled to an effector
group.              15. The isolated binding protein of Claim 14, wherein the
effector group is a radioisotope or radionuclide, a toxin, or a therapeutic or
chemotherapeutic group. 15              16. The isolated binding protein of
Claim 15, wherein the therapeutic or chemotherapeutic group is selected
from the group consisting of calicheamicin, auristatin-PE, geldanamycin,
maytansine and derivatives thereof. 2017. An isolated nucleic acid
molecule encoding an binding protein of any one of Claims 1-16.
18. The isolated nucleic acid molecule of Claim 17, wherein the nucleic
acid molecule is operably linked to a control sequence. 25             19. A
vector comprising the nucleic acid molecule of Claim 17.                      20.
A vector comprising the nucleic acid molecule of of Claim 18. 3021. A host
cell transformed with  the vector of Claim 19 or 20.  



123             22. A process for preparing the isolated binding protein of any
one of Claims 1-16, comprising the step of isolating said binding protein
from a host cell             23. The process of Claim 22, wherein the host cell
is a mammalian cell, a plant cell, a fungal cell, or a prokaryotic cell.
24. A pharmaceutical composition comprising as an active agent 10at
least one isolated binding protein of any one of Claims 1-16, and a
pharmaceutically acceptable carrier, diluent or adjuvant.                      25.
The composition of Claim 23 or 24 for therapeutic use. 1526. The
composition of Claim 23 or 24 for diagnostic use.             27. Use of a
pharmaceutically effective amount of a pharmaceutical composition of
Claim 24 or 25 in the manufacture of a medicament for treating or
preventing a disease associated with HER-3 in a 20patient in need
thereof.             28. The use of Claim 27, wherein the disease is a
hyperproliferative disease. 2529. The use of Claim 28, 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
cancer, kidney cancer, colon cancer, colorectal cancer, thyroid cancer,
bladder cancer, glioma, melanoma, 30testis cancer, soft tissue sarcoma,
head and neck cancer, other HER-3 expressing or overexpressing
cancers, and formation of tumor metastases.  124             30. The use of
Claim 28 or 29, wherein said hyperproliferative disease is associated with
increased HER-3 phosphorylation, increased HER2/HER-3
heterodimerization or an increased activity of P13-kinase, c-jun- 5terminal
kinase, AKT, ERK2 and/or PYK2.             31. A method for diagnosing a
disease associated with HER-3, comprising:            (a) contacting a
sample with the binding protein of any one of Claims 101-13, under
conditions suitable to allow binding of said binding protein to HER-3; and (
b ) identifying binding of said binding protein to HER-3.                      32.
The method of Claim 31, wherein the disease is a 15hyperproliferative
disease.              33. The method of Claim 32, wherein said
hyperproliferative disease is selected from the group consisting of breast
cancer, gastrointestinal cancer, pancreas cancer, prostate cancer, ovarian
cancer,  20 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             34. The method of Claim 31 or 32, wherein said
hyperproliferative disease is associated with increased HER-3
phosphorylation, increased HER-2/HER-3 heterodimerization or an
increased activity of PI3-kinase, c-jun-terminal kinase, AKT, ERK2 and/or
PYK2. 30              35. A kit comprising the isolated binding protein of any
one of Claims 1-15.  125              36. The kit of Claim 35, comprising a
further therapeutic agent.              37. The kit of Claim 36 wherein the
further therapeutic agent is an antineoplastic agent.               38. The kit of
Claim 37, wherein the anti-neoplastic agent is an anti-tumor antibody or a
chemotherapeutic agent 






