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DESCRIPTION

Description

Technical Field

[0001] The present invention relates to a method for producing an antibody-drug conjugate
having an anti-HERS3 antibody and an antitumor drug conjugated to each other via a linker
structure moiety, the conjugate being useful as an antitumor drug.

Background Art

[0002] An antibody-drug conjugate (ADC) having a drug with cytotoxicity conjugated to an
antibody which binds to an antigen expressed on a surface of cancer cells and capable of
cellular internalization (the antibody which binds to the angtigen is also capable of cellular
internalization), can deliver the drug selectively to the cancer cells and is thus expected to
cause accumulation of the drug in the cancer cells and to kill the cancer cells (see, Non Patent
Literatures 1 to 3). As an ADC, Mylotarg (registered trademark; Gemtuzumab ozogamicin) in
which calicheamicin is conjugated to an anti-CD33 antibody is approved as a therapeutic agent
for acute myeloid leukemia. Further, Adcetris (registered trademark; Brentuximab vedotin), in
which auristatin E is conjugated to an anti-CD30 antibody, has recently been approved as a
therapeutic agent for Hodgkin's lymphoma and anaplastic large cell lymphoma (see, Non
Patent Literature 4). The drugs contained in ADCs which have been approved until now target
DNA or tubulin.

[0003] As an antitumor, low-molecular-weight compounds, camptothecin derivatives, which
inhibit topoisomerase | to exhibit an antitumor effect, are known. Among them, an antitumor
compound represented by the formula below (exatecan, chemical name: (1S,9S)-1-amino-9-
ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-benzo[de]pyrano[3',4":6,7]indolizino[1,2-
blquinolin-10,13(9H,15H)-dione) is a water soluble derivative of camptothecin (Patent

Literature 1 and 2).
[Chem. 1]
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[0004] Unlike irinotecan currently used in clinical settings, this compound does not require
activation by an enzyme for exerting its antitumor effect. Further, compared to SN-38 as a
main pharmaceutically active ingredient of irinotecan and topotecan also used in clinical
settings, it has higher inhibitory activity on topoisomerase | and has higher cytocidal activity in
vitro against various cancer cells. In particular, it exhibits the effect against cancer cells which
have resistance to SN-38 or the like due to expression of P-glycoprotein. Further, in a mouse
model with a human tumor subcutaneously transplanted, it exhibited a potent antitumor effect,
and thus has undergone the clinical studies, but has not been put on the market yet (see, Non
Patent Literatures 5 to 10). It remains unclear whether or not exatecan functions effectively as
an ADC.

[0005] DE-310 is a complex in which exatecan is conjugated to a biodegradable
carboxymethyldextran polyalcohol polymer via a GGFG peptide spacer (Patent Literature 3).
By making exatecan into a form of a polymer prodrug, a high blood retention property can be
maintained and also a high penetration property to a tumor area is passively increased by
utilizing the increased permeability of newly formed tumor vessels and retention property in
tumor tissues. With DE-310, the peptide spacer is cleaved by an enzyme to continuously
release exatecan as a main active ingredient and exatecan with glycine bonded to an amino
group, and as a result, the pharmacokinetics are improved. According to various tumor
evaluation models in non-clinical studies, it was found that higher effectiveness was obtained
by DE-310 than exatecan administered alone even though the total amount of exatecan
contained therein is lower than the case of administration of exatecan alone. A clinical study
was conducted for DE-310, and effective cases were confirmed. There is also a report
suggesting that the main active ingredient accumulates in a tumor than in normal tissues.
However, there is also a report indicating that the accumulation of DE-310 and the main active
ingredient in a tumor is not much different from the accumulation in normal tissues, and thus
no passive targeting is observed in humans (see, Non Patent Literatures 11 to 14). As a result,
DE-310 was not also commercialized, and it remains unclear whether or not exatecan
effectively functions as a drug oriented for such targeting.

[0006] As a compound relating to DE-310, a complex in which a structure moiety represented
by -NH-(CH»)4-C(=0)- is inserted between -GGFG -spacer and exatecan to form -GGFG-NH-
(CH»)4-C(=0)- used as a spacer structure is also known (Patent Literature 4). However, the

antitumor effect of the complex is not known at all.

[0007] The human epidermal growth factor receptor 3 (also known as HER3 and 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 HER1 (also known EGFR),
HER2, and HER4 (see Non Patent Literatures 15 to 17). As with the prototypical epidermal
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growth factor receptor, the transmembrane receptor HER3 consists of an extracellular ligand-
binding domain (ECD), a dimerization domain within the ECD, a transmembrane domain, and a
carboxyl-terminal phosphorylation domain. HER1, HER2, and HER4 carry an intracellular
protein tyrosine kinase domain (TKD) in addition to these domains, while HER3 lacks this
domain and is thus unable to be autophosphorylated.

[0008] The ligand Heregulin (HRG) binds to the extracellular domain of HER3 and activates
the receptor-mediated signaling pathway by promoting dimerization with other human
epidermal growth factor receptor (HER) family members and transphosphorylation of its
intracellular domain. The dimer formation of HER3 with other HER family members expands
the signaling potential of HER3 and serves as means not only for signal diversification but also
for signal amplification. For example, the HER2/ HERS3 heterodimer induces one of the most
important mitogenic signals among HER family members. HER3 is overexpressed in several
types of cancers such as breast, gastrointestinal, and pancreatic cancers. Interestingly, a
correlation between the expression of HER2/HER3 and the progression from a non-invasive
stage to an invasive stage has been shown (see Non Patent Literatures 18 to 20). Accordingly,
agents that interfere with HER3-mediated signaling are desirable. Anti-HER3 antibodies and
immunoconjugates thereof have been reported in, for example, Patent Literatures 5 to 11,
respectively.
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Summary of Invention

Technical Problem

[0011] With regard to the treatment of tumor using an antibody, an insufficient antitumor effect
may be observed even when the antibody recognizes an antigen and binds to tumor cells, and
thus a more effective antitumor antibody is sometimes needed. Further, many antitumor low-
molecular-weight compounds have a problem in safety like side effect and toxicity even the
compounds have an excellent antitumor effect. As such, it remains as a subject to achieve a
superior therapeutic effect by further enhancing the safety. Thus, an object of the present
invention is to provide a method for producing an antitumor drug having an excellent
therapeutic effect, which is excellent in terms of antitumor effect and safety.

Solution to Problem

[0012] The inventors thought that, since the anti-HER3 antibody is an antibody capable of
targeting tumor cells, that is, it is an antibody having a property of recognizing tumor cells, a
property of binding to tumor cells, a property of internalizing in tumor cells, a cytocidal activity
against tumor cells, or the like, when exatecan as an antitumor compound is converted into an
antibody-drug conjugate by conjugation to the antibody via a linker structure moiety, the
antitumor compound can be more surely delivered to tumor cells to specifically exhibit the
antitumor effect of the compound in tumor cells, and thus the antitumor effect can be surely
exhibited and also an enhanced cytocidal effect of the anti-HERS3 antibody is expected, and a
dose of the antitumor compound can be reduced compared to a case of administering the
compound alone, and thus an influence of the antitumor compound on normal cells can be
alleviated so that higher safety can be achieved.

[0013] In this connection, the inventors created a linker with a specific structure and
succeeded in obtaining an antibody-drug conjugate in which the anti-HER3 antibody and
exatecan are conjugated to each other via the linker, and confirmed an excellent antitumor
effect exhibited by the conjugate to thereby complete the present invention.

Advantageous Effects of Invention

[0014] With an anti-HER3 antibody-drug conjugate having an antitumor compound exatecan
conjugated via a linker with a specific structure, an excellent antitumor effect and safety can be
achieved.
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Brief Description of Drawings

[0015]

[Fig. 1]
Figure 1 shows the full-length amino acid sequence of a heavy chain of anti-HER3 human
antibody U1-59 (SEQ ID NO: 583).

[Fig. 2]
Figure 2 shows the full-length amino acid sequence of a light chain of anti-HER3 human
antibody U1-59 (SEQ ID NO: 584).

[Fig. 3]

Figure 3 shows the mean fluorescence intensity of HCC1569 treated with serial dilutions of U1-
59 or each antibody-drug conjugate. KD and Bmax values were calculated using GraphPad
Prism Software.

[Fig. 4]

A549 cells were cultured for 2 days with U1-59 or varied antibody-drug conjugates. HER3 or
phosphorylated HER3 was evaluated by Western blotting. pan-Actin was detected as an
electrophoresis control.

[Fig. 5]

Figure 5 shows an average value of reduction in HER3 expression on the surface of HCC1569
cells treated with U1-59 or each antibody-drug conjugate (37C ("C" represents "degrees
Celsius"), 1 hr).

[Fig. 6]

Figure 6 shows results of a test on the inhibition of mitogenic or survival signals by each HER3
antibody-drug conjugate in a human breast cancer line (HCC1569). Figure 6A shows cell
growth or survival derived from the antibody-drug conjugate in the presence of 10% FBS. The
data is indicated by mean +/- standard deviation of triplicates. The ordinate depicts a
luminescence value indicating the ATP activity of each sample. The abscissa depicts the
concentration of each antibody-drug conjugate. Figure 6B shows the rate of reduction in
luminescence caused by antibody-drug conjugate treatment when the luminescence of an
untreated group was defined as 100%.

[Fig. 7]

Figure 7 shows results of a test on the inhibition of mitogenic or survival signals by each HER3
antibody-drug conjugate in a human breast cancer line (MDA-MB 453). Figure 7A shows cell
growth or survival derived from the antibody-drug conjugate in the presence of 10% FBS. The
ordinate depicts a luminescence value indicating the ATP activity of each sample. The abscissa
depicts the concentration of each antibody-drug conjugate. The data is indicated by mean +/-
standard deviation of triplicates. Figure 7B shows the rate of reduction in luminescence caused
by antibody-drug conjugate treatment when the luminescence of an untreated group was
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defined as 100%.

[Fig. 8]

Figure 8 shows results of a test on the inhibition of mitogenic or survival signals by each HER3
antibody-drug conjugate in a human melanoma line (A375). Figure 8A shows cell growth or
survival derived from the antibody-drug conjugate in the presence of 10% FBS. The ordinate
depicts a luminescence value indicating the ATP activity of each sample. The abscissa depicts
the concentration of each antibody-drug conjugate. The data is indicated by mean +/- standard
deviation of triplicates. Figure 8B shows the rate of reduction in luminescence caused by
antibody-drug conjugate treatment when the luminescence of an untreated group was defined
as 100%.

[Fig. 9]

Figure 9 shows results of a test on the inhibition of mitogenic or survival signals by each HER3
antibody-drug conjugate in a human colorectal cancer line (HT29). Figure 9A shows cell
growth or survival derived from the antibody-drug conjugate in the presence of 10% FBS. The
ordinate depicts a luminescence value indicating the ATP activity of each sample. The abscissa
depicts the concentration of each antibody-drug conjugate. The data is indicated by mean +/-
standard deviation of triplicates. Figure 9B shows the rate of reduction in luminescence caused
by antibody-drug conjugate treatment when the luminescence of an untreated group was
defined as 100%.

[Fig. 10]

Figure 10 shows results of a test on the inhibition of mitogenic or survival signals by each
HER3 antibody-drug conjugate in a human lung cancer line (A549). Figure 10A shows cell
growth or survival derived from the antibody-drug conjugate in the presence of 10% FBS. The
ordinate depicts a luminescence value indicating the ATP activity of each sample. The abscissa
depicts the concentration of each antibody-drug conjugate. The data is indicated by mean +/-
standard deviation of triplicates. Figure 10B shows the rate of reduction in luminescence
caused by antibody-drug conjugate treatment when the luminescence of an untreated group
was defined as 100%.

[Fig. 11]

Figure 11 shows results of comparing the rate of inhibition of cell growth or survival between
the antibody-drug conjugate (3) and the antibody-drug conjugate (4). The left diagram shows
the rate of inhibition of cell growth or survival derived from the antibody-drug conjugate in the
presence of 10% FBS. The ordinate depicts luminescence indicating the ATP activity of each
sample. The abscissa depicts the concentration of each antibody-drug conjugate. The data is
indicated by mean +/standard deviation of triplicates. The right diagram shows the comparison
of the rate of reduction in luminescence caused by antibody-drug conjugate treatment between
high drug loading (HDL) and middle drug loading (MDL) when the luminescence of an
untreated group was defined as 100%.

[Fig. 12]
Figure 12 shows results of comparing the rate of inhibition of cell growth or survival between
the antibody-drug conjugate (10) and the antibody-drug conjugate (11). The left diagram
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shows the rate of inhibition of cell growth or survival derived from the antibody-drug conjugate
in the presence of 10% FBS. The ordinate depicts luminescence indicating the ATP activity of
each sample. The abscissa depicts the concentration of each antibody-drug conjugate. The
data is indicated by mean +/standard deviation of triplicates. The right diagram shows the
comparison of the rate of reduction in luminescence caused by antibody-drug conjugate
treatment between high drug loading (HDL) and middle drug loading (MDL) when the
luminescence of an untreated group was defined as 100%.

[Fig. 13]

Figure 13 shows results of comparing the rate of inhibition of cell growth or survival between
the antibody-drug conjugate (13) and the antibody-drug conjugate (14). The left diagram
shows the rate of inhibition of cell growth or survival derived from the antibody-drug conjugate
in the presence of 10% FBS. The ordinate depicts luminescence indicating the ATP activity of
each sample. The abscissa depicts the concentration of each antibody-drug conjugate. The
data is indicated by mean +/standard deviation of triplicates. The right diagram shows the
comparison of the rate of reduction in luminescence caused by antibody-drug conjugate
treatment between high drug loading (HDL) and middle drug loading (MDL) when the
luminescence of an untreated group was defined as 100%.

[Fig. 14]

Figure 14 shows results of a human breast cancer (HCC1569) antitumor test using the
antibody-drug conjugate (3), (10), or (13). The ordinate depicts an average tumor volume. The
abscissa depicts the number of days from cell transplantation. All values are indicated by mean
+/- standard deviation. The initial tumor volume and the initial mouse weight were analyzed on
the basis of descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 15]

Figure 15 shows results of a human melanoma (HT-144) antitumor test using the antibody-
drug conjugate (3), (10), or (13). The ordinate depicts an average tumor volume. The abscissa
depicts the number of days from cell transplantation. All values are indicated by mean +/-
standard deviation. The initial tumor volume and the initial mouse weight were analyzed on the
basis of descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 16]

Figure 16 shows results of a human breast cancer (MDA-MB-453) antitumor test using the
antibody-drug conjugate (3), (10), or (13). The ordinate depicts an average tumor volume. The
abscissa depicts the number of days from administration. All values are indicated by mean +/-
standard deviation. The initial tumor volume and the initial mouse weight were analyzed on the
basis of descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 17]

Figure 17 shows results of a human colorectal cancer line (HT-29) antitumor test using the
antibody-drug conjugate (3), (10), or (13). The ordinate depicts an average tumor volume. The
abscissa depicts the number of days from administration. All values are indicated by mean +/-
standard deviation. The initial tumor volume and the initial mouse weight were analyzed on the
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basis of descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 18]

Figure 18 shows results of a human lung cancer line (A549) antitumor test using the antibody-
drug conjugate (3), (10), or (13). The ordinate depicts an average tumor volume. The abscissa
depicts the number of days from cell transplantation. All values are indicated by mean +/-
standard deviation. The initial tumor volume and the initial mouse weight were analyzed on the
basis of descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 19]

Figure 19 shows results of a human triple-negative breast cancer line (MDA-MB-468)
antitumor test using the antibody-drug conjugate (13). The ordinate depicts an average tumor
volume. The abscissa depicts the number of days from cell transplantation. All values are
indicated by mean +/- standard deviation. The initial tumor volume and the initial mouse weight
were analyzed on the basis of descriptive data (mean and standard deviation) using Microsoft
Excel 2009.

[Fig. 20]

Figure 20 shows results of a human luminal breast cancer line (MCF-7) antitumor test using
the antibody-drug conjugate (16a). The ordinate depicts an average tumor volume. The
abscissa depicts the number of days from cell transplantation. All values are indicated by mean
+/- standard deviation. The initial tumor volume and the initial mouse weight were analyzed on
the basis of descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 21]

Figure 21 shows results of a human melanoma line (WM-266-4) antitumor test using the
antibody-drug conjugate (16a). The ordinate depicts an average tumor volume. The abscissa
depicts the number of days from cell transplantation. All values are indicated by mean +/-
standard deviation. The initial tumor volume and the initial mouse weight were analyzed on the
basis of descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 22]

Figure 22 shows results of a human ovarian cancer line (OVCAR-8) antitumor test using the
antibody-drug conjugate (16a). The ordinate depicts an average tumor volume. The abscissa
depicts the number of days from cell transplantation. All values are indicated by mean +/-
standard deviation. The initial tumor volume and the initial mouse weight were analyzed on the
basis of descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 23]

Figure 23 shows results of a human bladder cancer line (SW-780) antitumor test using the
antibody-drug conjugate (16a). The ordinate depicts an average tumor volume. The abscissa
depicts the number of days from cell transplantation. All values are indicated by mean +/-
standard deviation. The initial tumor volume and the initial mouse weight were analyzed on the
basis of descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 24]
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Figure 24 shows results of a human breast cancer line (MDA-MB-453) antitumor test using the
antibody-drug conjugate (16a). The ordinate depicts an average tumor volume. The abscissa
depicts the number of days from cell transplantation. All values are indicated by mean +/-
standard deviation. The initial tumor volume and the initial mouse weight were analyzed on the
basis of descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 25]

Figure 25 shows results of a human breast cancer line (MDA-MB-453) antitumor test using the
antibody-drug conjugate (16a). The ordinate depicts an average tumor volume. The abscissa
depicts the number of days from cell transplantation. All values are indicated by mean +/-
standard deviation. The initial tumor volume and the initial mouse weight were analyzed on the
basis of descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 26]

Figure 26 shows results of a human breast cancer line (JIMT-1) antitumor test using the
antibody-drug conjugate (15). The ordinate depicts an average tumor volume. The abscissa
depicts the number of days from cell transplantation. All values are indicated by mean +/-
standard deviation. The initial tumor volume and the initial mouse weight were analyzed on the
basis of descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 27]

Figure 27 shows results of a human lung cancer line (PC9) antitumor test using the antibody-
drug conjugate (16a). The ordinate depicts an average tumor volume. The abscissa depicts
the number of days from cell transplantation. All values are indicated by mean +/- standard
deviation. The initial tumor volume and the initial mouse weight were analyzed on the basis of
descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 28]

Figure 28 shows results of a human triple-negative breast cancer line (MDA-MB-468)
antitumor test using the antibody-drug conjugate (16a). The ordinate depicts an average tumor
volume. The abscissa depicts the number of days from cell transplantation. All values are
indicated by mean +/- standard deviation. The initial tumor volume and the initial mouse weight
were analyzed on the basis of descriptive data (mean and standard deviation) using Microsoft
Excel 2009.

[Fig. 29]

Figure 29 shows results of a human head and neck cancer line (Fadu) antitumor test using the
antibody-drug conjugate (16a). The ordinate depicts an average tumor volume. The abscissa
depicts the number of days from cell transplantation. All values are indicated by mean +/-
standard deviation. The initial tumor volume and the initial mouse weight were analyzed on the
basis of descriptive data (mean and standard deviation) using Microsoft Excel 2009.

[Fig. 30]

Figure 30 shows results of an antitumor test using a human stomach cancer patient-derived
tumor section (NIBIO-G016) and the antibody-drug conjugate (16a). The ordinate depicts an
average tumor volume. The abscissa depicts the number of days from cell transplantation. All
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values are indicated by mean +/- standard deviation. The initial tumor volume and the initial
mouse weight were analyzed on the basis of descriptive data (mean and standard deviation)
using Microsoft Excel 2009.

Description of Embodiments

[0016] Hereinbelow, the preferred embodiments for carrying out the present invention are
explained in view of the drawings. Meanwhile, the embodiments explained below are the
examples of the representative embodiments of the present invention.

[0017] The present invention provides a method for producing a HERS binding protein-drug
conjugate. Preferably, the HER3 binding protein of the invention is a scaffold protein having an
antibody like binding activity or an antibody, i.e. an anti-HER3 antibody.

[0018] The anti-HER3 antibody-drug conjugate produced by the method of the present
invention is an antitumor medicine in which an anti-HER3 antibody is conjugated to an
antitumor compound via a linker structure moiety and explained in detail hereinbelow.

[0019] Within the context of the present invention, the term "scaffold protein”, as 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 proteins, and human
fibronectin (reviewed in Binz and Pluckthun, Curr Opin Biotechnol, 16, 459-69). Engineering of
a scaffold protein can be regarded as grafting or integrating an affinity function onto or into the
structural framework of a stably folded protein. Affinity function means a protein binding affinity
according to the present invention. A scaffold can be 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 against HERS3, 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 region (CDR) of an
antibody, in particular an anti-HER3 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.
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{Antibody}

[0020] Moreover, the term "antibody” or "anti-HER3 antibody", as used herein, means a
monoclonal antibody, a polyclonal antibody, a recombinant antibody, a humanized antibody
(Jones et al., Nature 321 (1986), 522-525; Riechmann et al., Nature 332 (1988), 323-329; and
Presta, Curr. Op. Struct. Biol. 2 (1992), 593-596), a chimeric antibody (Morrison et al., Proc.
Natl. Acad. Sci. U.S.A. 81 (1984), 6851-6855), a human antibody and fully human antibody,
(Tomizuka, K. et al., Nature Genetics (1997) 16, p.133-143,; Kuroiwa, Y. et al., Nucl. Acids Res.
(1998) 26, p.3447-3448; Yoshida, H. et al., Animal Cell Technology: Basic and Applied Aspects
vol.10, p.69-73 (Kitagawa, Y., Matsuda, T. and lijima, S. eds.), Kluwer Academic Publishers,
1999.; Tomizuka, K. et al.,, Proc. Natl. Acad. Sci. USA (2000) 97, p.722-727, International
Publication No. WO 2007/077028, and so on), 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 aforementioned antibodies, preferably their
antigen binding region or variable regions. Examples of antibody fragments include Fab
fragments, Fab' fragments, F(ab'), fragments, Fv fragments, diabodies (Hollinger et al., Proc.

Natl. Acad. Sci. U.S.A. 90 (1993), 6444-6448), single chain antibody molecules (Pluckthun in:
The Pharmacology of Monoclonal Antibodies 113, Rosenburg and Moore, EDS, Springer
Verlag, N.Y. (1994), 269-315) and other fragments as long as they exhibit the desired
capability of binding to HERS.

[0021] In addition, the term "antibody" or "anti-HER3 antibody”, as used herein, may include
antibody-like molecules that contain engineered sub-domains of 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
display of libraries from humans, camelids or other species (Holt et al., Trends Biotechnol., 21,
484-90).

[0022] In accordance with the present invention, the "Fv fragment" is the minimum antibody
fragment that contains a complete antigen-recognition and -binding 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 Vy-V| dimer. Collectively, the six CDR's confer

antigen-binding specificity to the antibody. However, even a single 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.

[0023] 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'
fragment" by the addition of a few residues at the carboxy terminus of the heavy chain CH1
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domain including one or more cysteines from the antibody hinge region. The "F(ab')s

fragment" originally is produced as a pair of "Fab' fragments” which have hinge cysteines
between them. Methods of preparing such antibody fragments, such as papain or pepsin
digestion, are known to those skilled in the art.

[0024] In another preferred embodiment of the present invention, the anti-HER3 antibody of
the invention is an anti-HER3 antibody directed against the extracellular domain (ECD) of
HERS3.

[0025] The anti-HER3 antibody used in an anti-HER3 antibody-drug conjugate produced by
the method of the present invention may be derived from any species. Preferred examples of
the species can include humans, rats, mice, and rabbits. The anti-HER3 antibody derived from
other than human species is preferably chimerized or humanized using a well known
technique. The antibody of the present invention may be a polyclonal antibody or a monoclonal
antibody and is preferably a monoclonal antibody.

[0026] The anti-HER3 antibody is may be those which are capable of targeting tumor cells and
thus possesses the property of being capable of recognizing tumor cells, the property of being
capable of binding to tumor cells, the property of being internalized into tumor cells, and
cytocidal activity against tumor cells, etc. The anti-HERS3 antibody can be conjugated with a
compound having antitumor activity via a linker to form an antibody-drug conjugate.

[0027] The binding activity of the antibody against tumor cells can be confirmed using flow
cytometry. The internalization of the antibody into tumor cells can be confirmed using (1) an
assay of visualizing an antibody incorporated in cells under a fluorescence microscope using a
secondary antibody (fluorescently labeled) binding to the therapeutic antibody (Cell Death and
Differentiation (2008) 15, 751-761), (2) an assay of measuring the amount of fluorescence
incorporated in cells using a secondary antibody (fluorescently labeled) binding to the
therapeutic antibody (Molecular Biology of the Cell, Vol. 15, 5268-5282, December 2004), or
(3) a Mab-ZAP assay using an immunotoxin binding to the therapeutic antibody wherein the
toxin is released upon incorporation into cells to inhibit cell growth (Bio Techniques 28: 162-
165, January 2000). A recombinant complex protein of a diphtheria toxin catalytic domain and
protein G may be used as the immunotoxin.

[0028] The antitumor activity of the antibody can be confirmed in vitro by determining inhibitory
activity against cell growth. For example, a cancer cell line overexpressing a target protein for
the antibody is cultured, and the antibody is added at varying concentrations into the culture
system to determine inhibitory activity against focus formation, colony formation, and spheroid
growth. The antitumor activity can be confirmed in vivo, for example, by administering the
antibody to a nude mouse with a transplanted tumor cell line highly expressing the target
protein, and determining change in the cancer (tumor) cells.

[0029] Since the compound conjugated in the antibody-drug conjugate exerts an antitumor
effect, it is preferred but not essential that the antibody itself should have an antitumor effect.
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For the purpose of exerting the cytotoxicity of the antitumor compound specifically and
selectively for tumor cells, it is important and also preferred that the antibody should have the
property of being internalized to migrate into tumor cells.

[0030] The anti-HERS3 antibody can be obtained using a method usually carried out in the art,
which involves immunizing animals with an antigenic polypeptide and collecting and purifying
antibodies produced in vivo. The origin of the antigen is not limited to humans, and the animals
may be immunized with an antigen derived from a non-human animal such as a mouse or a rat
and the like. In this case, the cross-reactivity of antibodies binding to the obtained heterologous
antigen with human antigens can be tested to screen for an antibody applicable to a human
disease.

[0031] Alternatively, antibody-producing cells which produce antibodies against the antigen are
fused with myeloma cells according to a method known in the art (e.g., Kohler and Milstein,
Nature (1975) 256, p. 495-497; and Kennet, R. ed., Monoclonal Antibodies, p. 365-367,
Plenum Press, N.Y. (1980)) to establish hybridomas, from which monoclonal antibodies can in
turn be obtained.

[0032] The antigen can be obtained by genetically engineering host cells to produce a gene
encoding the antigenic protein. Specifically, vectors that permit expression of the antigen gene
are prepared and transferred to host cells so that the gene is expressed. The antigen thus
expressed can be purified. The antibody can also be obtained by use of a method which
involves immunizing animals with the genetically engineered antigen-expressing cells or a cell
line with an expressed antigen.

[0033] The anti-HERS3 antibody can be obtained by means known in the art.

[0034] The anti-HER3 antibody that can be used in the present invention is not particularly
limited.

[0035] Hereinafter, the anti-HER3 antibody used in the present invention will be described.
[0036] In the present specification, the terms "cancer" and "tumor” are used interchangeably.

[0037] In the present specification, the term "gene" includes not only DNA but its mMRNA, cDNA,
and cRNA thereof.

[0038] In the present specification, the term "polynucleotide” is used interchangeably with a
nucleic acid and also includes DNA, RNA, probes, oligonucleotides, and primers.

[0039] In the present specification, the terms "polypeptide" and "protein" are used
interchangeably.

[0040] In the present specification, the term "cell" also includes cells in animal individuals and
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cultured cells.

[0041] In the present specification, the term "HER3" is used interchangeably with HER3
protein.

[0042] In the present specification, the term "CDR" means a complementarity determining
region (CDR). An antibody molecule is known to have three CDRs in each of heavy and light
chains. CDRs, also called hypervariable domains, are located in the variable regions of the
antibody heavy and light chains. These sites have a particularly highly variable primary
structure and are separated at three positions on the respective primary structures of heavy
and light chain polypeptide strands. In the present specification, the antibody CDRs are
referred to as CDRH1, CDRH2, and CDRHS3 from the amino terminus of the heavy chain amino
acid sequence as to heavy chain CDRs and as CDRL1, CDRL2, and CDRL3 from the amino
terminus of the light chain amino acid sequence as to light chain CDRs. These sites are
proximal to each other on the three-dimensional structure and determine specificity for the
antigen to be bound.

[0043] In the present invention, the phrase "hybridizing under stringent conditions" refers to
hybridization at 68C in a commercially available hybridization solution ExpressHyb
Hybridization Solution (manufactured by Clontech Laboratories, Inc.), or identifiable
hybridization under conditions involving hybridization at 68C in the presence of 0.7 to 1.0 M
NaCl using a DNA-immobilized filter, followed by washing at 68C using 0.1 to 2 x SSC solution
(1 x SSC is composed of 150 mM NaCl and 15 mM sodium citrate), or hybridization under
conditions equivalent thereto.

1. HER3

[0044] The human epidermal growth factor receptor 3 (HERS3, also known as 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 HER1 (also known as
EGFR), HER2, and HER4. HERS is a transmembrane receptor and 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. HER3 has been found to be overexpressed in several types of cancer
such as breast, gastrointestinal and pancreatic cancers. A correlation between the expression
of HER2/HERS3 and the progression from a non-invasive to an invasive stage has been shown.

[0045] The HERS3 protein used in the present invention can be used after direct purification
from HERS3-expressing human or non-human mammalian (rat, mouse, etc.) cells or can be
used by preparing cell membrane fractions of the cells. Alternativelyy, HER3 may be
synthesized in vitro or may be produced from host cells by genetic engineering. In the genetic
engineering, specifically, HER3 cDNA is integrated into vectors that permit expression thereof,
and HERS3 can then be expressed by synthesis in a solution containing enzymes necessary for
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transcription and translation, substrates, and energy substances or by transformation of other
host prokaryotic cells or host eukaryotic cells to yield the protein. Alternatively, the genetically
engineered HERS3-expressing cells described above or a cell line with expressed HER3 may be
used as the HERS3 protein.

[0046] An RNA sequence, a cDNA sequence, and an amino acid sequence of HERS3 are
available in public database, and can be referred to by an accession number such as
AAA35979 (precursor including a signal sequence consisting of amino terminus 19 amino acid
residue), M34309 (NCBI), for example.

[0047] The above amino acid sequence of HER3 consists of an amino acid sequence which is
subjected to replacements, deletions, additions and/or insertions of at least one amino acid,
and proteins having a biological activity equivalent to that of the protein are also included in
HERS3.

2. Production of anti HER3 antibody

[0048] The antibody against HERS of the present invention can be obtained by immunizing an
animal with HER3 or an arbitrary polypeptide selected from the amino acid sequence of HERS,
and collecting and purifying the antibody produced in vivo according to a method usually
carried out in the art. The biological species of HER3 to be used as an antigen is not limited to
being human, and an animal can be immunized with HER3 derived from an animal other than
humans such as a mouse or a rat. In this case, by examining the cross-reactivity between an
antibody binding to the obtained heterologous HER3 and human HER3, an antibody applicable
to a human disease can be selected.

[0049] Further, a monoclonal antibody can be obtained from a hybridoma established by
fusing antibody-producing cells which produce an antibody against HER3 with myeloma cells
according to a known method (for example, Kohler and Milstein, Nature, (1975) 256, pp. 495-
497; Kennet, R. ed., Monoclonal Antibodies, pp. 365-367, Plenum Press, N.Y. (1980)).

[0050] HERS to be used as an antigen can be obtained by expressing HER3 gene in a host
cell using genetic engineering.

[0051] Specifically, a vector capable of expressing HER3 gene is produced, and the resulting
vector is transfected into a host cell to express the gene, and then, the expressed HERS is
purified.

[0052] It is also possible to use HER3 expressing cells obtained by the genetic engineering or
a cell line expressing HER3 as HERS3 protein. Hereinbelow, a method for obtaining an antibody
against HERS3 is explained specifically.

(1) Preparation of antigen
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[0053] Examples of the antigen to be used for producing the anti HER3 antibody include
HER3, a polypeptide consisting of a partial amino acid sequence comprising at least 6
consecutive amino acids of HER3, and a derivative obtained by adding a given amino acid
sequence or carrier thereto.

[0054] HER3 can be purified directly from human tumor tissues or tumor cells and used.
Further, HER3 can be obtained by synthesizing it in vitro or by producing it in a host cell by
genetic engineering.

[0055] With respect to the genetic engineering, specifically, after HER3 cDNA is integrated into
a vector capable of expressing HER3 cDNA, HER3 can be obtained by synthesizing it in a
solution containing an enzyme, a substrate and an energy substance required for transcription
and translation, or by expressing HER3 in another prokaryotic or eucaryotic transformed host
cell.

[0056] Further, the antigen can also be obtained as a secretory protein by expressing a fusion
protein obtained by ligating the extracellular domain of HER3, which is a membrane protein, to
the constant region of an antibody in an appropriate host-vector system.

[0057] HER3 cDNA can be obtained by, for example, a so-called PCR method in which a
polymerase chain reaction (referred to as "PCR"; see Saiki, R. K,, et al., Science, (1988) 239,
pp. 487-489) is performed using a cDNA library expressing HER3 cDNA as a template and
primers which specifically amplify HER3 cDNA.

[0058] As the in vitro synthesis of the polypeptide, for example, Rapid Translation System
(RTS) manufactured by Roche Diagnostics, Inc. can be exemplified, but it is not limited thereto.

[0059] Examples of the prokaryotic host cells include Escherichia coli and Bacillus subitilis. In
order to transform the host cells with a target gene, the host cells are transformed by a plasmid
vector comprising a replicon, i.e., a replication origin derived from a species compatible with
the host, and a regulatory sequence. Further, the vector preferably has a sequence capable of
imposing phenotypic selectivity on the transformed cell.

[0060] Examples of the eucaryotic host cells include vertebrate cells, insect cells, and yeast
cells. As the vertebrate cells, for example, simian COS cells (Gluzman, Y., Cell, (1981) 23, pp.
175-182, ATCC CRL-1650; ATCC: American Type Culture Collection), murine fibroblasts
NIH3T3 (ATCC No. CRL-1658), and dihydrofolate reductase-deficient strains (Urlaub, G. and
Chasin, L. A., Proc. Natl. Acad. Sci. USA (1980) 77, pp. 4126-4220) of Chinese hamster
ovarian cells (CHO cells; ATCC: CCL-61); and the like are often used, however, the cells are
not limited thereto.

[0061] The thus obtained transformant can be cultured according to a method usually carried
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out in the art, and by the culturing of the transformant, a target polypeptide is produced
intracellularly or extracellularly.

[0062] A suitable medium to be used for the culturing can be selected from various commonly
used culture media depending on the employed host cells. If Escherichia coli is employed, for
example, an LB medium supplemented with an antibiotic such as ampicillin or IPMG as needed
can be used.

[0063] A recombinant protein produced intracellularly or extracellularly by the transformant
through such culturing can be separated and purified by any of various known separation
methods utilizing the physical or chemical property of the protein.

[0064] Specific examples of the methods include treatment with a common protein precipitant,
ultrafiltration, various types of liquid chromatography such as molecular sieve chromatography
(gel filtration), adsorption chromatography, ion exchange chromatography, and affinity
chromatography, dialysis, and a combination thereof.

[0065] Further, by attaching a tag of six histidine residues to a recombinant protein to be
expressed, the protein can be efficiently purified with a nickel affinity column. Alternatively, by
attaching the 1gG Fc region to a recombinant protein to be expressed, the protein can be
efficiently purified with a protein A column.

[0066] By combining the above-described methods, a large amount of a target polypeptide can
be easily produced in high yield and high purity.

[0067] It is also possible to use the aforementioned transformant itself as an antigen. It is also
possible to use a cell line expressing HER3 as an antigen. Examples of the cell line include.
However, as long as HERS3 is expressed, it is not limited to those cell lines.

(2) Production of anti HER3 monoclonal antibody

[0068] Examples of the antibody specific binding to HERS3 include a monoclonal antibody
specific binding to HER3, and a method of obtaining the antibody is as described below.

[0069] The production of a monoclonal antibody generally requires the following operational
steps of:

1. (a) Purification of a biopolymer used as an antigen or preparation of cells expressing
antigen;

2. (b) preparing antibody-producing cells by immunizing an animal by injection of the
antigen, collecting the blood, assaying its antibody titer to determine when the spleen is
excised;

3. (c) preparing myeloma cells (hereinafter referred to as "myeloma");
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4. (d) fusing the antibody-producing cells with the myeloma;

5. (e) screening a group of hybridomas producing a desired antibody;

6. (f) dividing the hybridomas into single cell clones (cloning);

7. (g) optionally, culturing the hybridoma or rearing an animal implanted with the hybridoma
for producing a large amount of a monoclonal antibody;

8. (h) examining the thus produced monoclonal antibody for biological activity and binding
specificity, or assaying the same for properties as a labeled reagent; and the like.

[0070] Hereinafter, the method of producing a monoclonal antibody will be described in detail
following the above steps, however, the method is not limited thereto, and, for example,
antibody-producing cells other than spleen cells and myeloma can be used.

(a) Purification of antigen

[0071] As the antigen, HER3 prepared by the method as described above or a partial peptide
thereof can be used.

[0072] Further, a membrane fraction prepared from recombinant cells expressing HERS or the
recombinant cells expressing HER3 themselves, and also a partial peptide of the protein of the
invention chemically synthesized by a method known to those skilled in the art can also be
used as the antigen.

[0073] Further, a cell line expressing HER3 can be also used as an antigen.

(b) Preparation of antibody-producing cells

[0074] The antigen obtained in the step (a) is mixed with an adjuvant such as Freund's
complete or incomplete adjuvant or aluminum potassium sulfate and the resulting mixture is
used as an immunogen to immunize an experimental animal. In an alternative method, a test
animal is immunized with cells expressing antigen as an immunogen. As the experimental
animal, any animal used in a known hybridoma production method can be used without any
trouble. Specifically, for example, a mouse, a rat, a goat, sheep, cattle, a horse, or the like can
be used. However, from the viewpoint of ease of availability of myeloma cells to be fused with
the extracted antibody-producing cells, a mouse or a rat is preferably used as the animal to be
immunized.

[0075] Further, the strain of a mouse or a rat to be used is not particularly limited, and in the
case of a mouse, for example, various strains such as A, AKR, BALB/c, BDP, BA, CE, C3H,
57BL, C57BL, C57L, DBA, FL, HTH, HT1, LP, NZB, NZW, RF, R lll, SJL, SWR, WB, and 129
and the like can be used, and in the case of a rat, for example, Wistar, Low, Lewis, Sprague,
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Dawley, ACI, BN, Fischer and the like can be used.

[0076] These mice and rats are commercially available from breeders/distributors of
experimental animals, for example, CLEA Japan, Inc. and Charles River Laboratories Japan,
Inc.

[0077] As the animal to be immunized, in consideration of compatibility of fusing with myeloma
cells described below, in the case of a mouse, BALB/c strain, and in the case of a rat, Wistar
and Low strains are particularly preferred.

[0078] Further, in consideration of antigenic homology between humans and mice, it is also
preferred to use a mouse having decreased biological function to remove auto-antibodies, that
is, a mouse with an autoimmune disease.

[0079] The age of such mouse or rat at the time of immunization is preferably 5 to 12 weeks of
age, more preferably 6 to 8 weeks of age.

[0080] In order to immunize an animal with HER3 or a recombinant thereof, for example, a
known method described in detail in, for example, Weir, D. M., Handbook of Experimental
Immunology Vol. 1. Il. Ill., Blackwell Scientific Publications, Oxford (1987); Kabat, E. A. and
Mayer, M. M., Experimental Immunochemistry, Charles C Thomas Publisher Springfield, lllinois
(1964) or the like can be used.

[0081] Among these immunization methods, a preferred specific method in the invention is, for
example, as follows.

[0082] That is, first, a membrane protein fraction serving as the antigen or cells caused to
express the antigen is/are intradermally or intraperitoneally administrated to an animal.
However, the combination of both routes of administration is preferred for increasing the
immunization efficiency, and when intradermal administration is performed in the first half and
intraperitoneal administration is performed in the latter half or only at the last dosing, the
immunization efficiency can be particularly increased.

[0083] The administration schedule of the antigen varies depending on the type of animal to
be immunized, individual difference or the like. However, in general, an administration schedule
in which the frequency of administration of the antigen is 3 to 6 times and the dosing interval is
2 to 6 weeks is preferred, and an administration schedule in which the frequency of
administration of the antigen is 3 to 4 times and the dosing interval is 2 to 4 weeks is more
preferred.

[0084] Further, the dose of the antigen varies depending on the type of animal, individual
differences or the like, however, the dose is generally set to 0.05 to 5 mg, preferably about 0.1
to 0.5 mg.
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[0085] A booster immunization is performed 1 to 6 weeks, preferably 1 to 4 weeks, more
preferably 1 to 3 weeks after the administration of the antigen as described above. When the

immunogen is a cell, 1x10% to 1x107 cells are used.

[0086] The dose of the antigen at the time of performing the booster immunization varies
depending on the type or size of animal or the like, however, in the case of, for example, a
mouse, the dose is generally set to 0.05 to 5 mg, preferably 0.1 to 0.5 mg, more preferably

about 0.1 to 0.2 mg. When the immunogen is a cell, 1x108 to 1x107 cells are used.

[0087] Spleen cells or lymphocytes including antibody-producing cells are aseptically removed
from the immunized animal 1 to 10 days, preferably 2 to 5 days, more preferably 2 to 3 days
after the booster immunization. At this time, the antibody titer is measured, and if an animal
having a sufficiently increased antibody titer is used as a supply source of the antibody-
producing cells, the subsequent procedure can be carried out more efficiently.

[0088] Examples of the method of measuring the antibody titer to be used here include an RIA
method and an ELISA method, but the method is not limited thereto. For example, if an ELISA
method is employed, the measurement of the antibody titer in the invention can be carried out
according to the procedures as described below.

[0089] First, a purified or partially purified antigen is adsorbed to the surface of a solid phase
such as a 96-well plate for ELISA, and the surface of the solid phase having no antigen
adsorbed thereto is covered with a protein unrelated to the antigen such as bovine serum
albumin (hereinafter referred to as "BSA"). After washing the surface, the surface is brought
into contact with a serially-diluted sample (for example, mouse serum) as a primary antibody to
allow the antibody in the sample to bind to the antigen.

[0090] Further, as a secondary antibody, an antibody labeled with an enzyme against a mouse
antibody is added and is allowed to bind to the mouse antibody. After washing, a substrate for
the enzyme is added and a change in absorbance which occurs due to color development
induced by degradation of the substrate or the like is measured and the antibody titer is
calculated based on the measurement.

[0091] The separation of the antibody-producing cells from the spleen cells or lymphocytes of
the immunized animal can be carried out according to a known method (for example, Kohler et
al., Nature (1975), 256, p. 495; Kohler et al., Eur. J. Immunol. (1977), 6, p. 511; Milstein et al.,
Nature (1977), 266, p. 550; Walsh, Nature (1977), 266, p. 495). For example, in the case of
spleen cells, a general method in which the antibody-producing cells are separated by
homogenizing the spleen to yield the cells through filtration with a stainless steel mesh and
suspending the cells in Eagle's Minimum Essential Medium (MEM) can be employed.

(c) Preparation of myeloma cells (hereinafter referred to as "myeloma™)
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[0092] The myeloma cells to be used for cell fusion are not particularly limited and suitable
cells can be selected from known cell lines. However, in consideration of convenience when a
hybridoma is selected from fused cells, it is preferred to use an HGPRT (hypoxanthine-guanine
phosphoribosyl transferase) deficient strain whose selection procedure has been established.

[0093] More specifically, examples of the HGPRT-deficient strain include X63-Ag8(X63), NS1-
ANS/1(NS1), P3X63-Ag8.U1(P3U1), X63-Ag8.653(X63.653), SP2/0-Ag14(SP2/0), MPC11-
456TG1.7(45.6TG), FO, S149/5XX0O, and BU.1 derived from mice; 210.RSY3.Ag.1.2.3(Y3)
derived from rats; and U266AR(SKO-007), GM1500.GTG-A12(GM1500), UC729-6, LICR-
LOW-HMy2(HMy2) and 8226AR/NIP4-1(NP41) derived from humans. These HGPRT-deficient
strains are available from, for example, ATCC or the like.

[0094] These cell strains are subcultured in an appropriate medium such as an 8-azaguanine
medium [a medium obtained by adding 8-azaguanine to an RPMI 1640 medium supplemented
with glutamine, 2-mercaptoethanol, gentamicin, and fetal calf serum (hereinafter referred to as
"FBS")], Iscove's Modified Dulbecco's Medium; IMDM), or Dulbecco's Modified Eagle Medium
(hereinafter referred to as "DMEM"). In this case, 3 to 4 days before performing cell fusion, the
cells are subcultured in a normal medium [for example, an ASF104 medium (manufactured by

Ajinomoto Co., Ltd.) containing 10% FCS] to ensure not less than 2 x 107 cells on the day of
cell fusion.

(d) Cell fusion

[0095] Fusion between the antibody-producing cells and the myeloma cells can be
appropriately performed according to a known method (Weir, D. M. Handbook of Experimental
Immunology Vol. 1. Il. Ill., Blackwell Scientific Publications, Oxford (1987); Kabat, E. A. and
Mayer, M. M., Experimental Immunochemistry, Charles C Thomas Publisher, Springfield,
lllinois (1964), etc.), under conditions such that the survival rate of cells is not excessively
reduced.

[0096] As such a method, for example, a chemical method in which the antibody-producing
cells and the myeloma cells are mixed in a solution containing a polymer such as polyethylene
glycol at a high concentration, a physical method using electric stimulation, or the like can be
used. Among these methods, a specific example of the chemical method is as described
below.

[0097] That is, in the case where polyethylene glycol is used in the solution containing a
polymer at a high concentration, the antibody-producing cells and the myeloma cells are mixed
in a solution of polyethylene glycol having a molecular weight of 1500 to 6000, more preferably
2000 to 4000 at a temperature of from 30 to 40C, preferably from 35 to 38C for 1 to 10
minutes, preferably 5 to 8 minutes.
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(e) Selection of a group of hybridomas

[0098] The method of selecting hybridomas obtained by the above-described cell fusion is not
particularly limited. Usually, an HAT (hypoxanthine, aminopterin, thymidine) selection method
(Kohler et al., Nature (1975), 256, p. 495; Milstein et al., Nature (1977), 266, p. 550) is used.

[0099] This method is effective when hybridomas are obtained using the myeloma cells of an
HGPRT-deficient strain which cannot survive in the presence of aminopterin. That is, by
culturing unfused cells and hybridomas in an HAT medium, only hybridomas resistant to
aminopterin are selectively allowed to survive and proliferate.

(f) Division into single cell clone (cloning)

[0100] As a cloning method for hybridomas, a known method such as a methylcellulose
method, a soft agarose method, or a limiting dilution method can be used (see, for example,
Barbara, B. M. and Stanley, M. S.. Selected Methods in Cellular Immunology, W. H. Freeman
and Company, San Francisco (1980)). Among these methods, particularly, a three-dimensional
culture method such as a methylcellulose method is preferred. For example, the group of
hybridomas produced by cell fusion are suspended in a methylcellulose medium such as
ClonaCell-HY Selection Medium D (manufactured by StemCell Technologies, inc., #03804) and
cultured. Then, the formed hybridoma colonies are collected, whereby monoclonal hybridomas
can be obtained. The collected respective hybridoma colonies are cultured, and a hybridoma
which has been confirmed to have a stable antibody titer in an obtained hybridoma culture
supernatant is selected as an anti-HER3 monoclonal antibody-producing hybridoma strain.

(g) Preparation of monoclonal antibody by culturing hybridoma

[0101] By culturing the thus selected hybridoma, a monoclonal antibody can be efficiently
obtained. However, prior to culturing, it is preferred to perform screening of a hybridoma which
produces a target monoclonal antibody.

[0102] In such screening, a known method can be employed.

[0103] The measurement of the antibody titer in the invention can be carried out by, for
example, an ELISA method explained in item (b) described above.

[0104] The hybridoma obtained by the method described above can be stored in a frozen
state in liquid nitrogen or in a freezer at -80C or below.

[0105] After completion of cloning, the medium is changed from an HT medium to a normal
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medium, and the hybridoma is cultured.

[0106] Large-scale culture is performed by rotation culture using a large culture bottle or by
spinner culture. From the supernatant obtained by the large-scale culture, a monoclonal
antibody which specifically binds to the protein of the invention can be obtained by purification
using a method known to those skilled in the art such as gel filtration.

[0107] Further, the hybridoma is injected into the abdominal cavity of a mouse of the same
strain as the hybridoma (for example, the above-described BALB/c) or a Nu/Nu mouse to
proliferate the hybridoma, whereby the ascites containing a large amount of the monoclonal
antibody of the invention can be obtained.

[0108] In the case where the hybridoma is administrated in the abdominal cavity, if a mineral
oil such as 2,6,10,14-tetramethyl pentadecane (pristane) is administrated 3 to 7 days prior
thereto, a larger amount of the ascites can be obtained.

[0109] For example, an immunosuppressant is previously injected into the abdominal cavity of
a mouse of the same strain as the hybridoma to inactivate T cells. 20 days thereafter, 10° to

107 hybridoma clone cells are suspended in a serum-free medium (0.5 mL), and the
suspension is administrated in the abdominal cavity of the mouse. In general, when the
abdomen is expanded and filled with the ascites, the ascites is collected from the mouse. By
this method, the monoclonal antibody can be obtained at a concentration which is about 100
times or much higher than that in the culture solution.

[0110] The monoclonal antibody obtained by the above-described method can be purified by a
method described in, for example, Weir, D. M.: Handbook of Experimental Immunology Vol. |,

I, 111, Blackwell Scientific Publications, Oxford (1978).

[0111] The thus obtained monoclonal antibody has high antigen specificity for HER3.

(h) Assay of monoclonal antibody

[0112] The isotype and subclass of the thus obtained monoclonal antibody can be determined
as follows.

[0113] First, examples of the identification method include an Ouchterlony method, an ELISA
method, and an RIA method.

[0114] An Ouchterlony method is simple, but when the concentration of the monoclonal
antibody is low, a condensation operation is required.

[0115] On the other hand, when an ELISA method or an RIA method is used, by directly
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reacting the culture supernatant with an antigen-adsorbed solid phase and using antibodies
corresponding to various types of immunoglobulin isotypes and subclasses as secondary
antibodies, the isotype and subclass of the monoclonal antibody can be identified.

[0116] In addition, as a simpler method, a commercially available identification kit (for example,
Mouse Typer Kit manufactured by Bio-Rad Laboratories, Inc.) or the like can also be used.

[0117] Further, the quantitative determination of a protein can be performed by the Folin Lowry
method and a method of calculation based on the absorbance at 280 nm [1.4 (OD 280) =
Immunoglobulin 1 mg/mL].

[0118] Further, even when the monoclonal antibody is separately and independently obtained
by performing again the steps of (a) to (h) in (2), it is possible to yield an antibody having a
cytotoxic activity equivalent to that of the anti-HER3 antibody. As one example of such an
antibody, an antibody which binds to the same epitope as the anti-HER3 antibody can be
exemplified. If a newly produced monoclonal antibody binds to a partial peptide or a partial
tertiary structure to which the anti-HER3 antibody binds, it can be determined that the
monoclonal antibody binds to the same epitope as the anti-HER3 antibody. Further, by
confirming the competition by the monoclonal antibody for binding of the anti-HER3 antibody to
HERS3 (binding between the anti-HERS3 antibody and HERS3 is interfered by the monoclonal
antibody), it can be determined that the monoclonal antibody binds to the same epitope as the
anti-HERS3 antibody even though a specific sequence or structure of the epitope has not been
identified. Once the epitope is confirmed to be the same, it is strongly expected that the
monoclonal antibody has the same antigen binding capacity or biological activity as the anti-
HERS3 antibody.

(3) Other antibodies

[0119] The antibody of the invention includes not only the above-described monoclonal
antibody against HER3 but also a recombinant antibody obtained by artificial modification for
the purpose of decreasing heterologous antigenicity to humans such as a chimeric antibody, a
humanized antibody and a human antibody. These antibodies can be produced using a known
method.

[0120] As the chimeric antibody, an antibody in which antibody variable and constant regions
are derived from different species, for example, a chimeric antibody in which a mouse- or rat-
derived antibody variable region is connected to a human-derived constant region can be
exemplified (see Proc. Natl. Acad. Sci. USA, 81, 6851-6855, (1984)).

[0121] As the humanized antibody, an antibody obtained by integrating only a complementarity
determining region (CDR) into a human-derived antibody (see Nature (1986) 321, pp. 522-
525), and an antibody obtained by grafting a part of the amino acid residues of the framework
as well as the CDR sequence to a human antibody by a CDR-grafting method (WO 90/07861)
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can be exemplified.

[0122] The term "several” as used herein refersto 1t0 10,1109, 1t08,1t07,11t06, 110 5,
1t04,1t03,0r1or2.

[0123] 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, Mass. (1991)). For example, the amino acids may include
sterecisomers (e.g. D-amino acids) of the twenty conventional amino acids, unnatural amino
acids such as alpha-,alpha-disubstituted amino acids, N-alkyl amino acids, lactic acid, and
other unconventional amino acids. Examples of unconventional amino acids, which may also
be suitable components for the binding protein of the invention, include: 4-hydroxyproline,
gamma-carboxyglutamate, epsilon-N,N,N-trimethyllysine, epsilon-N-acetyllysine, O-
phosphoserine, N-acetylserine, N-formylmethionine, 3-methylhistidine, 5-hydroxylysine, sigma-
N-methylarginine, and other similar amino acids and imino acids, e.g. 4-hydroxyproline.

[0124] As the amino acid substitution in this specification, a conservative amino acid
substitution is preferred. The conservative amino acid substitution refers to a substitution
occurring within a group of amino acids related to amino acid side chains. Preferred amino acid
groups are as follows: an acidic group (aspartic acid and glutamic acid); a basic group (lysine,
arginine, and histidine); a non-polar group (alanine, valine, leucine, isoleucine, proline,
phenylalanine, methionine, and tryptophan); and an uncharged polar family (glycine,
asparagine, glutamine, cysteine, serine, threonine, and tyrosine). More preferred amino acid
groups are as follows: an aliphatic hydroxy group (serine and threonine); an amide-containing
group (asparagine and glutamine); an aliphatic group (alanine, valine, leucine, and isoleucine);
and an aromatic group (phenylalanine, tryptophan, and tyrosine). Such an amino acid
substitution is preferably performed within a range which does not impair the properties of a
substance having the original amino acid sequence. When the heavy and light chains of the
antibody of the present invention have glutamate as the N-terminal amino acid, it may be
cyclized (in the form of pyroglutamate). In the present invention, such pyroglutamate is not
differentiated from normal glutamine on amino acid sequences. In the heavy and light chains of
the antibody of the present invention, cysteine may be in the form of cysteinyl. In the present
invention, such a cysteinyl form is not differentiated from normal cysteine on amino acid
sequences.

[0125] Further, the antibody of the invention includes a human antibody which binds to the
HERS3. An anti HER3 human antibody refers to a human antibody having only a gene sequence
of an antibody derived from a human chromosome. The anti HER3 human antibody can be
obtained by a method using a human antibody-producing mouse having a human
chromosome fragment comprising heavy and light chain genes of a human antibody (see
Tomizuka, K. et al., Nature Genetics (1997) 16, pp. 133-143; Kuroiwa, Y. et al., Nucl. Acids
Res. (1998) 26, pp. 3447-3448; Yoshida, H. et al., Animal Cell Technology: Basic and Applied
Aspects vol. 10, pp. 69-73 (Kitagawa, Y., Matuda, T. and lijima, S. eds.), Kluwer Academic
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Publishers, 1999; Tomizuka, K. et al., Proc. Natl. Acad. Sci. USA (2000) 97, pp. 722-727, etc.).

[0126] Such a human antibody-producing mouse can be created specifically as follows. A
genetically modified animal in which endogenous immunoglobulin heavy and light chain gene
loci have been disrupted, and instead, human immunoglobulin heavy and light chain gene loci
have been introduced via a yeast artificial chromosome (YAC) vector or the like is created by
producing a knockout animal and a transgenic animal and mating these animals.

[0127] Further, according to a recombinant DNA technique, by using cDNAs encoding each of
such a heavy chain and a light chain of a human antibody, and preferably a vector comprising
such cDNAs, eukaryotic cells are transformed, and a transformant cell which produces a
recombinant human monoclonal antibody is cultured, whereby the antibody can also be
obtained from the culture supernatant.

[0128] Here, as the host, for example, eukaryotic cells, preferably mammalian cells such as
CHO cells, lymphocytes, or myeloma cells can be used.

[0129] With regard to preparation of a human antibody, detailed descriptions are given in
International Publication No. WO 2007/077028. The contents of International Publication No.
WO 2007/077028 are incorporated herein by reference.

[0130] Further, a method of obtaining a phage display-derived human antibody selected from
a human antibody library (see Wormstone, |. M. et al., Investigative Ophthalmology & Visual
Science. (2002) 43 (7), pp. 2301-2308; Carmen, S. et al., Briefings in Functional Genomics
and Proteomics (2002), 1 (2), pp. 189-203; Siriwardena, D. et al., Ophthalmology (2002) 109
(3), pp. 427-431, etc.) is also known.

[0131] For example, a phage display method in which a variable region of a human antibody is
expressed on the surface of a phage as a single-chain antibody (scFv), and a phage which
binds to an antigen is selected (Nature Biotechnology (2005), 23, (9), pp. 1105-1116) can be
used.

[0132] By analyzing the gene of the phage selected based on the binding to an antigen, a DNA
sequence encoding the variable region of a human antibody which binds to an antigen can be
determined.

[0133] If the DNA sequence of scFv which binds to an antigen is determined, a human
antibody can be obtained by preparing an expression vector comprising the sequence and
introducing the vector into an appropriate host to express it (WO 92/01047, WO 92/20791, WO
93/06213, WO 93/11236, WO 93/19172, WO 95/01438, WO 95/15388; Annu. Rev. Immunol.
(1994) 12, pp. 433-455; Nature Biotechnology (2005) 23 (9), pp. 1105-1116).

[0134] One aspect of the present invention relates to an isolated protein that binds to HERS3. In
one embodiment of the present invention, an isolated HER3-binding protein of the invention
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comprises a heavy chain variable region amino acid sequence comprising: (a) CDRH1
comprised in the amino acid sequence represented by SEQ ID NO: 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 or 230, (b) CDRH2 comprised in the amino
acid sequence represented by SEQ ID NO: 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 or 230, and (c) CDRH3 comprised in the amino acid sequence
represented by SEQ ID NO: 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 or 230, and a light chain variable region amino acid sequence comprising: (d)
CDRL1 comprisedin the amino acid sequence represented by SEQ ID NO: 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 or 232, (e) CDRL2 comprised in the amino acid
sequence represented by SEQ ID NO: 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
or 232, and (f) CDRL3 comprisedin the amino acid sequence represented by SEQ ID NO: 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 or 232.

[0135] The isolated HER3-binding protein of the present invention preferably comprises a
heavy chain amino acid sequence comprising (a) CDRH1 comprising the amino acid sequence
represented by one selected from the group consisting of SEQ ID NOs: 236, 251, 252, and
256; (b) CDRH2 comprising the amino acid sequence represented by one selected from the
group consisting of SEQ ID NOs: 258, 278, 280, and 282; and (c) CDRH3 comprising the
amino acid sequence represented by one selected from the group consisting of SEQ ID NOs:
283, 285, 309, 313, and 315, and a light chain amino acid sequence comprising (d) CDRL1
cmprisingthe amino acid sequence represented by one selected from the group consisting of
SEQ ID NOs: 320, 334, 337, and 340; (e) CDRL2 comprising the amino acid sequence
represented by one selected from the group consisting of SEQ ID NOs: 343, 356, 351, and
344; and (f) CDRL3 comprising the amino acid sequence represented by one selected from
the group consisting of SEQ ID NOs: 360, 381, 385, and 387.

[0136] In another embodiment of the present invention, an isolated binding protein of the
invention comprises a heavy chain variable region 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, 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 variable region amino acid sequence selected from
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the group consisting of SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68,
72,76, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128, 132, 136, 140, 144, 148, 152,
156, 160, 164, 168, 172, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212, 216, 220, 224, 228
and 232.

[0137] In yet another embodiment of the present invention, an isolated binding protein of the
invention comprises a heavy chain variable region amino acid sequence and a light chain
variable region amino acid sequence represented by 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 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 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 or 230 and 232, or, a heavy chain variable region amino acid
sequence represented by SEQ ID NO: 34, 40, 60, 62 or 120 and a light chain variable region
amino acid sequence represented by SEQ ID NO: 58 or 64, respectively.

[0138] The isolated HER3-binding protein of the present invention more preferably comprises
a heavy chain variable region amino acid sequence represented by SEQ ID NO: 42, 54, 70, 92,
or 96 and a light chain variable region amino acid sequence represented by SEQ ID NO: 44,
56, 72, 94, or 98.

[0139] An antibody comprising a heavy chain variable region amino acid sequence and a light
chain variable region amino acid sequence represented by SEQ ID NOs: 2 and 4 is referred to
as "U1-39", an antibody comprising a heavy chain variable region amino acid sequence and a
light chain variable region amino acid sequence represented by SEQ ID NOs: 6 and 8 is
referred to as "U1-40", an antibody comprising a heavy chain variable region amino acid
sequence and a light chain variable region amino acid sequence represented by SEQ ID NOs:
10 and 12 is referred to as "U1-38", an antibody comprising a heavy chain variable region
amino acid sequence and a light chain variable region amino acid sequence represented by
SEQ ID NOs: 14 and 16 is referred to as "U1-41", an antibody comprising a heavy chain
variable region amino acid sequence and a light chain variable region amino acid sequence
represented by SEQ ID NOs: 18 and 20 is referred to as "U1-42", an antibody comprising a
heavy chain variable region amino acid sequence and a light chain variable region amino acid
sequence represented by SEQ ID NOs: 22 and 24 is referred to as "U1-43", an antibody
comprising a heavy chain variable region amino acid sequence and a light chain variable
region amino acid sequence represented by SEQ ID NOs: 26 and 28 is referred to as "U1-44",
an antibody comprising a heavy chain variable region amino acid sequence and a light chain
variable region amino acid sequence represented by SEQ ID NOs: 30 and 32 is referred to as
"U1-45", an antibody comprising a heavy chain variable region amino acid sequence and a
light chain variable region amino acid sequence represented by SEQ ID NOs: 36 and 38 is
referred to as "U1-47", an antibody comprising a heavy chain variable region amino acid
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sequence and a light chain variable region amino acid sequence represented by SEQ ID NOs:
42 and 44 is referred to as "U1-49", an antibody comprising a heavy chain variable region
amino acid sequence and a light chain variable region amino acid sequence represented by
SEQ ID NOs: 46 and 48 is referred to as "U1-50", an antibody comprising a heavy chain
variable region amino acid sequence and a light chain variable region amino acid sequence
represented by SEQ ID NOs: 50 and 52 is referred to as "U1-51", an antibody comprising a
heavy chain variable region amino acid sequence and a light chain variable region amino acid
sequence represented by SEQ ID NOs: 54 and 56 is referred to as "U1-53", an antibody
comprising a heavy chain variable region amino acid sequence and a light chain variable
region amino acid sequence represented by SEQ ID NOs: 60 and 58 is referred to as "U1-55",
an antibody comprising a heavy chain variable region amino acid sequence and a light chain
variable region amino acid sequence represented by SEQ ID NOs: 62 and 64 is referred to as
"U1-57", an antibody comprising a heavy chain variable region amino acid sequence and a
light chain variable region amino acid sequence represented by SEQ ID NOs: 66 and 68 is
referred to as "U1-58", an antibody comprising a heavy chain variable region amino acid
sequence and a light chain variable region amino acid sequence represented by SEQ ID NOs:
70 and 72 is referred to as "U1-59", an antibody comprising a heavy chain variable region
amino acid sequence and a light chain variable region amino acid sequence represented by
SEQ ID NOs: 74 and 76 is referred to as "U1-52", an antibody comprising a heavy chain
variable region amino acid sequence and a light chain variable region amino acid sequence
represented by SEQ ID NOs: 78 and 82 is referred to as "U1-61", an antibody comprising a
heavy chain variable region amino acid sequence and a light chain variable region amino acid
sequence represented by SEQ ID NOs: 80 and 82 is referred to as "U1-61.1", an antibody
comprising a heavy chain variable region amino acid sequence and a light chain variable
region amino acid sequence represented by SEQ ID NOs: 84 and 86 is referred to as "U1-62",
an antibody comprising a heavy chain variable region amino acid sequence and a light chain
variable region amino acid sequence represented by SEQ ID NOs: 88 and 90 is referred to as
"U1-2", an antibody comprising a heavy chain variable region amino acid sequence and a light
chain variable region amino acid sequence represented by SEQ ID NOs: 92 and 94 is referred
to as "U1-7", an antibody comprising a heavy chain variable region amino acid sequence and a
light chain variable region amino acid sequence represented by SEQ ID NOs: 96 and 98 is
referred to as "U1-9", an antibody comprising a heavy chain variable region amino acid
sequence and a light chain variable region amino acid sequence represented by SEQ ID NOs:
100 and 102 is referred to as "U1-10", an antibody comprising a heavy chain variable region
amino acid sequence and a light chain variable region amino acid sequence represented by
SEQ ID NOs: 104 and 106 is referred to as "U1-12", an antibody comprising a heavy chain
variable region amino acid sequence and a light chain variable region amino acid sequence
represented by SEQ ID NOs: 108 and 110 is referred to as "U1-13", an antibody comprising a
heavy chain variable region amino acid sequence and a light chain variable region amino acid
sequence represented by SEQ ID NOs: 112 and 114 is referred to as "U1-14", an antibody
comprising a heavy chain variable region amino acid sequence and a light chain variable
region amino acid sequence represented by SEQ ID NOs: 116 and 118 is referred to as "U1-
15", an antibody comprising a heavy chain variable region amino acid sequence and a light
chain variable region amino acid sequence represented by SEQ ID NOs: 122 and 124 is
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referred to as "U1-20", an antibody comprising a heavy chain variable region amino acid
sequence and a light chain variable region amino acid sequence represented by SEQ ID NOs:
126 and 128 is referred to as "U1-21", an antibody comprising a heavy chain variable region
amino acid sequence and a light chain variable region amino acid sequence represented by
SEQ ID NOs: 130 and 132 is referred to as "U1-22", an antibody comprising a heavy chain
variable region amino acid sequence and a light chain variable region amino acid sequence
represented by SEQ ID NOs: 134 and 136 is referred to as "U1-23", an antibody comprising a
heavy chain variable region amino acid sequence and a light chain variable region amino acid
sequence represented by SEQ ID NOs: 138 and 140 is referred to as "U1-24", an antibody
comprising a heavy chain variable region amino acid sequence and a light chain variable
region amino acid sequence represented by SEQ ID NOs: 142 and 144 is referred to as "U1-
25", an antibody comprising a heavy chain variable region amino acid sequence and a light
chain variable region amino acid sequence represented by SEQ ID NOs: 146 and 148 is
referred to as "U1-26", an antibody comprising a heavy chain variable region amino acid
sequence and a light chain variable region amino acid sequence represented by SEQ ID NOs:
150 and 152 is referred to as "U1-27", an antibody comprising a heavy chain variable region
amino acid sequence and a light chain variable region amino acid sequence represented by
SEQ ID NOs: 154 and 156 is referred to as "U1-28", an antibody comprising a heavy chain
variable region amino acid sequence and a light chain variable region amino acid sequence
represented by SEQ ID NOs: 158 and 160 is referred to as "U1-31", an antibody comprising a
heavy chain variable region amino acid sequence and a light chain variable region amino acid
sequence represented by SEQ ID NOs: 162 and 164 is referred to as "U1-32", an antibody
comprising a heavy chain variable region amino acid sequence and a light chain variable
region amino acid sequence represented by SEQ ID NOs: 166 and 168 is referred to as "U1-
35", an antibody comprising a heavy chain variable region amino acid sequence and a light
chain variable region amino acid sequence represented by SEQ ID NOs: 170 and 172 is
referred to as "U1-36", an antibody comprising a heavy chain variable region amino acid
sequence and a light chain variable region amino acid sequence represented by SEQ ID NOs:
174 and 176 is referred to as "U1-37", an antibody comprising a heavy chain variable region
amino acid sequence and a light chain variable region amino acid sequence represented by
SEQ ID NOs: 178 and 180 is referred to as "U1-34", an antibody comprising a heavy chain
variable region amino acid sequence and a light chain variable region amino acid sequence
represented by SEQ ID NOs: 182 and 184 is referred to as "U1-1", an antibody comprising a
heavy chain variable region amino acid sequence and a light chain variable region amino acid
sequence represented by SEQ ID NOs: 186 and 188 is referred to as "U1-3", an antibody
comprising a heavy chain variable region amino acid sequence and a light chain variable
region amino acid sequence represented by SEQ ID NOs: 190 and 192 is referred to as "U1-
4" an antibody comprising a heavy chain variable region amino acid sequence and a light
chain variable region amino acid sequence represented by SEQ ID NOs: 194 and 196 is
referred to as "U1-5", an antibody comprising a heavy chain variable region amino acid
sequence and a light chain variable region amino acid sequence represented by SEQ ID NOs:
198 and 200 is referred to as "U1-6", an antibody comprising a heavy chain variable region
amino acid sequence and a light chain variable region amino acid sequence represented by
SEQ ID NOs: 202 and 204 is referred to as "U1-8", an antibody comprising a heavy chain
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variable region amino acid sequence and a light chain variable region amino acid sequence
represented by SEQ ID NOs: 206 and 208 is referred to as "U1-11", an antibody comprising a
heavy chain variable region amino acid sequence and a light chain variable region amino acid
sequence represented by SEQ ID NOs: 210 and 212 is referred to as "U1-16", an antibody
comprising a heavy chain variable region amino acid sequence and a light chain variable
region amino acid sequence represented by SEQ ID NOs: 214 and 216 is referred to as "U1-
17", an antibody comprising a heavy chain variable region amino acid sequence and a light
chain variable region amino acid sequence represented by SEQ ID NOs: 218 and 220 is
referred to as "U1-18", an antibody comprising a heavy chain variable region amino acid
sequence and a light chain variable region amino acid sequence represented by SEQ ID NOs:
222 and 224 is referred to as "U1-33", an antibody comprising a heavy chain variable region
amino acid sequence and a light chain variable region amino acid sequence represented by
SEQ ID NOs: 226 and 228 is referred to as "U1-29", an antibody comprising a heavy chain
variable region amino acid sequence and a light chain variable region amino acid sequence
represented by SEQ ID NOs: 230 and 232 is referred to as "U1-30", an antibody comprising a
heavy chain variable region amino acid sequence represented by SEQ ID NO: 34 is referred to
as "U1-46", an antibody comprising a heavy chain variable region amino acid sequence
represented by SEQ ID NO: 40 is referred to as "U1-48", an antibody comprising a heavy chain
variable region amino acid sequence and a light chain variable region amino acid sequence
represented by SEQ ID NOs: 60 and 58 is referred to as "U1-55.1", an antibody comprising a
heavy chain variable region amino acid sequence represented by SEQ ID NO: 120 is referred
to as "U1-19", and an antibody comprising a heavy chain variable region amino acid sequence
and a light chain variable region amino acid sequence represented by SEQ ID NOs: 62 and 64
is referred to as "U1-57.1". These antibodies are described in detail in Examples.

[0140] The isolated HER3-binding protein of the present invention even more preferably
comprises a heavy chain variable region amino acid sequence and a light chain variable region
amino acid sequence represented by SEQ ID NOs: 42 and 44, respectively, a heavy chain
variable region amino acid sequence and a light chain variable region amino acid sequence
represented by SEQ ID NOs: 54 and 56, respectively, a heavy chain variable region amino acid
sequence and a light chain variable region amino acid sequence represented by SEQ ID NOs:
70 and 72, respectively, a heavy chain variable region amino acid sequence and a light chain
variable region amino acid sequence represented by SEQ ID NOs: 92 and 94, respectively, or
a heavy chain variable region amino acid sequence and a light chain variable region amino
acid sequence represented by SEQ ID NOs: 96 and 98, respectively, and still even more
preferably, the HER3-binding proteins is U1-49, U1-53, U1-59, U1-7, or U1-9, which are an
anti-HERS3 antibody.

[0141] [Chem. 14]

Sequence Listing

[0142]



Antibody U1-39

1. 1 Heavy Chain DNA:
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GAGGTGCAGCTEGTCCAGTCTCCAGGACGLTTEATCCAGCCTGGEGGETCCCTGAGACTC
TCLTGTGCAGCCPCTGGGETTCACCGTCAGTAGCAACTACATGAGCTGGGTCCGCCAGGLT
CCAGGGAAGGGGCTOCATTCCGTCTCACGTTATTTATAGCGGTCCTAGCACATACTACCCA
GACTCCGTGAAGGGCCOATTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTT
CAAATGAACAGCCTGAGAGCCGAGGACACGECCGTGTATTACTGTCCGAGAGEGCAGTGE
CTGGACGTCTEGEECCAAGGGACCACGGTCACCGTCTCCTCA

2. 2 Heavy Chain Protein:

EVQL&ESGGGLIQ?GGSLRLSCAASGFTVSSNYMSWVRQAPGKGLDWV$VIYSGGSTY?&
DEVEGRFTISRONSKNTLYLOMNSLRAEDTAVY YCARGQWLDVWEQGTTVTVSS

3. 3 Light Chain DNA:

GATATTGTCATGACTCAGTCTCCACTCTLCCTGCCCGTCACCCUTGGAGAGCCGGLLTCC
ATCPCCTGCAGGTCAAGTCAGAGCCTCCTGCATAGTAATGGATACAACTATTITGRBATTGE
TACCTGCAGAGGCCAGCGCAGTLCTCCACAACTCCTGTTCTATTTIGGG T TTTCATCGEGCC
TCCGEGETCCCTGACAGGTTCAGTGGCACTOGATCAGGCACAGATTTTACACTGAARATC
AGCAGAGTGGAGGCTGAGCGATCTTCCGETTTATTACTECAGGCARGCTCTACARACTLCG

CTCACTTTCGECGEAGGEACCAAGGTGCAGATCARA
4. 4 Light Chain Protein:

DIVMTQSPLSLPVTPGEPASISCRESOSLLHSNGYNYLRWYLORPGOSPOLLFYLGFERA

SGVPDRFSGSGSGIDFTLRISRVEAEDVGVYYCROALOTPLTFGCGETRVELK

Antibody U1-40

5 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCACGACTGETGAAGCCTTCACAGACCCTGTCCCTC
ACCTGTACTGTCTCTAGTCCCPCCATCAGCAGTERTGETTACTACTCEAGCTCCATCCGC
CRGCACCCAGGGARGGGCCTEGAGTGGATTCEGTACATCTATTCCAGTGEGAGCACCTAC
TACAACCCETCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC TARGAACCAGTTC
TCCCIGAAGTPEAGCTCTGTGACTECCGCECACACEOCCETETATTACTGTGCGACAGAT
AGCGGAACTGGAACTTTACTACTACTACTACGGTATCCACCTCTGEGECCAAGGGACCALE
GTCACCETCTCCTC

6 Heavy Chain Protein:

QVQLOESGRGLVKPSQTLILTCTVSGEI LE GGV YWSWIRQRPCRGLEWIGYIYSSESTY
YNPSLKSRUTISVDTSKNQFSLKLESSVTAADTAVY YCARDRELELY Y Y YYGHMDVNGQGTT
VIVS .

7 Light Chain DNA:
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCGGCCTCC
ATCTCCTGCAGGTCTAGTCAGAGCCTCCTGTATAGTAATGGATACAACTATTTGGATTGE
TACCTGCAGAAGCCAGGCCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTAATCEGECE
TCCGGGGTCCCTGACAGCTTCAGTGGCAGTGGATCAGGCACAGATTTTACACTGAMAATC
AGCAGAGTGGAGGCTCAGCATGTTCGCATTTATTACTGCATGCARGCTCTACAAACTCCE
CTCACTTTCGGCGGAGGGACCAAGGTGGAGATCARA

8 Light Chain Protein:
DIVMTQSPLSLPVTPGEPASTISCRESCSLLY SNGYNYLDWYLOKPGQS PQLLIYLGSNRA
SGVPDRFSGSGSGTDITLKISRVEAEDVEIYYCHQALOTPLT FGGGTRVEIK

Antibody U1-38

9 Heavy Chain DNA:

CAGATCACCTTGAAGGAGTCTCGTCCTACGCTGATGAAACCCACACAGACCCTCACGLTS
ACCTGCACCTTCTCTCGETTCTCACTCAGCACTAGTGGAGTGEGCTGTGEOCTCCATCCGT



CAGCCCCCAGGAAAGGCCCTGGACTLGCTTGCACTCATITATTECAATGATGATARGCGC

TACAGCCCATCTCTGAACAGCAGGCTCACCATCACCAAGGACACCTCCAARBACCAGGTS
GTCCTTACAATCACCAACATCCATCTTGTCOACACAGCCACATATTACTGTGTACACAGA
CACCAAGTTCGAGGGTTTGACTACTGGEGCCAGCGAACLCTGETCACCETCTLCTCA

10 Heavy Chain Protein:
QITLKESGPPLVEPTQPLTLICTFSCFSLETSGVEVEWIRQPPGKALDWLALI YUNDDKR
CEPSLKSRLTITKDTSKNQVVLIMTNMDLYDTATY YCVHRDEVRGFDYWEQGTLYTVSS

11 Light Chain DNA:
GATGTTGTGATGACTCAGTCTCCACTCTCCCTGCCCETCACCCTTGCACAGCCGGLCTCC
ATCTCCTGCAGGTCTAGTCAAAGCCTCGTATACAGTGATGGATACACCTACTTGCATTGG
TTTCAGCAGAGGCCAGGCCARTCTCCARGGCGCCTTATTTATAAGETITCTAACTEGGAC
TCTCGGETCCCAGACACATTCAGCCBCAGTGEETCAGGCACTCATTTCACACTGARAATC
AGCAGGGTGGAGGUTCAGGATGTTGCGGTTTATTACTGCATCCARCGTGCACACTGGLCE
ATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA

12 Light Chain Protein:
DVVMPQOSPLSLPVTLCQPASI SCRESOSLVY SDGYTYLHWFQORPCOSPRRLIYKVSNUD
SGVPDRISGSGSGTDFTLKISRVEAEDVEGVY YCMQGAERPINFCQGTRLELK

Antibody U1-41

13 Heavy Chain DNA:
CAGETGCAGCTIGCAGERAGTCOGGCCCAGGACTGGTEAAGCCTTCACAGACCOTETCCCTE
ACCTGCACTOTCTCTCETCOCTCCATCACCACTGETGGETAC TACTGGAGCTEGATCCGC
CAGCACCCAGGGAAGGGCCTGEABTGGATTGGE TACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGARGCTCGAGCTCTETGACTGCCHCEGACACGGCCGTGTATTTCTGTGCCAGAGAT
CGGEARCTTGAGGGTTACTCCAACTACTACGGTGTGGACGTCTGEGECCAAGGGACCACG
GICACCGTCTCCTC

14 Heavy Chain Protein:
QVOLORSGPGLVKPSO P LSLTCTVSGES IS SGEYYWEWIRQHPGKGLENIGY TYY SGETY
YNPSLKSRVTISVDTSKNOFSLXLESVTAADTAVY FCARDRELEGYSNYYGVDVWGQGTT
VIVS

15 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTECATCTGTAGGAGACAGAGTCACE
ATCACTTGCCGGGCAAGTCAGECCAT TAGCAACTAT TTAAATTGGTATCAGCAGARACCA
GGGRAAGCCCCTAAGCTCCTGATCTATGCTCCATCCAGTTIGCAAAGTCCCETCCCATCA
AGGTTCAGTGGCAGTGGATCTGCGACAGAT TTCACTCTCACCATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTICAACAGAATAATAGTCTCCCGATCACCTTCGGCCAA
GGGACACGACTGGAGATTAAA

16 Light Chain Protein:
DIQMTOSPSSLSASVGDRVIITCRASQATSNYLNWYQOKPGKAPKLL IYAASSLOSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCOONNS LPITFGQGTRLEIX

Antibody U1-42

17 Heavy Chain DNA:
GAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTCGAAAARCCCCCCGGAGTCTCTGARGATC
PCCTGTAAGGGTTCTOGATACAGCTTTACCAGCTACTGGATCGGCTGEGTGCGCCAGATE
CCCGGGAAAGGCCTGOAGTGGATGGGGATCATCTATCCTGGTGACTCTGATACCAGATAC
AGCCCOTCCTTCCAAGGCCAGETCACCATC TCAGCCGACAAGTCCATCAGCACCGLCTAC
CTGCAGTGGAGCAGCCTGAAGGCCTCCEACACCCCCATGTAT TACTETGCGAGACATGAA
AACTACGGTGACTACAACTACTGGGEGCCAGGGARCCCTGGTCACTGTCTCCTCA
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18 Heavy Chain Protein:
EVQLVQSGAEVKKPGESLKISCKGSGY SPTSYWICGWVROMPGKGLEWMGTIIYPGRSDTRY
SPSFQGOVTISADRSISTAYLOWS S LKASD TAMYYCARHENYGDYNYWEOGTLVTIVES

19 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCYGTCTCCATCTGTIGGRGACAGAGTCACS
ATCACTTGCCGGGCAAGTCAGAGCATTCCCAGCTATTTAAAPPGGTATCAGCAGAAACCA
GGGARAGCCCCTAAGCTCCTGATCTATGCTECTTCCAGTTTCCAAAGTGGGGTCCCATCA
AGGTTCAGTGGCAGTGGATCTGECACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCACTTTACTGCTG TCAACAGAGTAACCGTTCCCCGCTCACTTTCGGCGGA
GGGACCAAGGTGGAGATCAAA

20 Light Chain Protein:
DIOMPOSPSSLEASVGDRVTITCRASOSIRSYLIWYQOK POKAPKLLIYARS SLOSGVPS
RFSGSGSGTDRTLTISSLOPEDFALYCCOQENGSPLTPGCETRVELK

Antibody U1-43

21 Heavy Chain DNA:
CAGCTGCAGCTGCAGCAGTCOGGUCCAGGACTGETCAAGCCTTCACAGALCCTGTLCCTC
ACCTGCACTOTCTCTGETEECTCCATCAGCAGTEETIGETTACTACTCCAGCTCCATIOGC
CAGCACCCAGGGAAGCGCCTCCAGTGEATTCGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAGGAGTCGAGTTACCATATCAGTAGACACGTCTAAGARCCAGTTL
TCCCTEARGCTGAGCTCTGTEACTGCCRCGGACACGECCOTCTATTACTE TGCCAGAGAT
ACAGAGAGAGAGTGGGATGATTACGGTCACCCCCAAGGTATEEACCTCTGGECCAAGEE
ACCACGGTCACCGTCTCCTC

22 Heavy Chain Protein:

OVOLOESGPGLVKPSQTLELTCTVEGESTSSGEY YWSWIRQORPGKGLENIGYIYY SGSTY
YNPSLRERVTISVDTSKNOFSLKLSSVIAADTAVYYCARDREREWDDY GDPOGMDVWGHE
TTVIVS

23 Light Chain DNA:

GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATC TGTAGGAGACAGRGTCACC
ATCACTTGCCOGECAACTCAGAGCATTAGCAGCTAT T TACATTCGTATCAGCAGAAACCA
GGGAARGCCCCTAAGCTCCPEATCCATCCTGCATCCAGTTTACARAGTGGGGTCCCATCA
AGGTTCAGTGGCAGTGGATCTGECACAGATT TCACTCTCACCATCAGTAGTCTGCAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGT TACAGTAACCCGCTCACTTTCGGCGCA
GGGACCAAGGTGGAGATCCAA

24 Light Chain Protein:
DIOMTQSPSELSASVGDRVTITCRASOSISSYLHWYQQRPCGRAPRLLIHAASSLOSGVPS
RFSGSGSGTDFTLTISSLOPEDFATYYCOQSYSNPLTFGCETRVELY

Antibody U1-44

25 Heavy Chain DNA:
GAGETGCAGCTGGTCCAGTCTCCAGCAGAGETGAARAAGCCCGGEGAGTCTCTGAAGATC
TCCTGTAAGGETTCTGCATACAGCT TTACCAGCTACTGGATCCGCTECETCCGCCAGATE
CCCOGGARAGGCCIGCAGTGRATGCCEATLATC TCECCTCEPGACYCTCATACCATATAL
AGCCCGTCCTTCCAAGGCCAGGTCACCATCTCAGCCGACAAGTCCATCAGCACCGCCTAL
CTGCAGTGGAGCAGCCTGAABGCCTCGGACACCCCCATGTATTACTGTGCGAGACATGAA
AACTACCGTGACTACARCTACTOGGGCCAGEGAACCCTGGTCACCGTCTCCTCA

26 Heavy Chain Protein:
RVQLVOSGAEVKKPGESLKISCKGSGY S FT SYWICWVROMPGKCLEWMGI IWPGDSDTIY
SPSFQEOVTISADKSISTAY LOWSSLKASDIAMY YCARHENY GRYNYWCOGTLVTVSS

27 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTGGGAGACAGAGTCACE
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ATCACTTGCCCOBOCAAGTCAGAGCATTCCAAGTTATTTAAATTCGTATCAGCAGAAACLG
GGGAATGCCCCTAAACTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGETCCCATCA
AGGTTCAGTGGCAGCTGGATCTEGGACAGATTTCACTCTCACCATCAGCAGTCTGCARCCT
GAAGATTTTGCACTTTACTACTGTCARCAGAGTATCAGTTCCCCGCTCACTTTCGGLGGA
GGGACCAAGGTGGAGATCAAR

28 Light Chain Protein:
DIOMTQSPSSLSASVGDRVIITCRASQSIRSYLNWYQOKPGNAPKLLIYAASSLOSGVRS
RESGEGSCTDRTLTISSLOPEDFALYYCOOSISSPLTTGGGTKVEIK

Antibody (U1-45)

29 Heavy Chain DNA:
CAGGTGCAGCTGGTGCAGTCTCGGECTCAGGTCAAGAAGCCTBGCGCCTCAGTGAAGGTC
TCCTGCARGGCTTCTGGATACACCTTCACCAGTTATGATATCAACTGOGTGCGACAGGCE
ACTGGACARGGOUTTGAGTGRATGCCATCECATCAACCCTARCAGTGGTCACACTGGLTAT
GCACAGGTGTTCCAGGGCAGAGTCACCATGACCTGGAACACCPCCATAAGCACAGCOTAC
ATCGAACTGAGCAGCCTCAGATCTCAGCACACGECCETGTATTACTSTCCGAGATTICOG
GATCTCCCGTATGACTACAGITACTACGAATGGT TCGACCCUTGEEGCCAGGGAACCCTE
GTCACCGTCTCCTC

30 Heavy Chain Protein:
QUOLVQSGAEVKKPGASVEVSCRASGY PRI SYDINWVRQATGOGLEWMGHMN PNEGDTGY
AQVFQGRVTMTWNTSISTAYMELSSLRSEDTAVYYCARFGDLPYDY SYYEWFDPWGQGTL

VTVS

31 Light Chain DNA:
GRCATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTPGCCGGGCAAGCCAGAGCATTACGCAGCTATTTAART PGGTATCAGCAGAGACCA
GGEABAGCCCCTAAGCTCCTGATCTATGCAGCATCCAGT TTGCAAAGTGGGGTCCCATCA
AGGTTCAGTGGCAGTECATCTGGGACAGATTICACTCTCACCATCAGCAGTCTGCAACCT
GRAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCCCGCTCACTTTCGGCEGA
GGGACCAAGGTGGAGATCAAA

32 Light Chain Protein:
DIOMTQSPSSLEASVGEDRVTITCRAS(SISSYLANWYQQRPGKAPKLLIYAASSLQBGVPS
RFSGESGSGIDFTLTISILOPEDFATYYCQOSYSTPLIFGGETRVEIK

Antibody (U1-46

33 Heavy Chain DNA:

CAGGTACAGCTGCAGCAGTCAGGTCCAGCACTCATGAAGCCCTCGCAGACCCTCTCACTC
ACCTGTGCCATCTCCGEGCACAGTETCTCTAGCAACAGTGCTGCTTCCARC TGCGATCAGG
CAGTCCCCATCOAGAGECCTTGAGTGGCTGGGAAGCACATACTACAGGTCCAAGTGGTAT
AATCATTATGCAGTATCTCTCABAACTCCAATAACCATCAACCCAGACACATCCAAGALL
CAGTTCTCCOTECAGCTGAACTCTGTGACTCCCGAGGACACGECTGTGTATTACTGTGCA
AGAGATCTCTACCATTTTTGEAGTEGTTATCCCTACTACTACGGTATGGACETCTEGREC
CAAGGGACCACGGTCACCGTCTCCTC

34 Heavy Chain Protein:
QVOLOQBGPGLVKPSQTLSLTCAISGDSVEENS AAWNWIRGSPSRGLEWLEGRTY YRSKWY
NDYAVSVKSRITINPDTSKNQFSLOLNSVIPEDTAVY YCARDLYDFWSCYPYYYGMDVWG

QGUTVTVS
Antibody U1-47

35 Heavy Chain DNA:
CAGGTACAGCTGCAGCAGTCAGGTCCAGGACTGGTGAAGCCCTCRCAGACCCTCTCACTS
ACCTGTGCCATCTCCGEGCACAGTGTCTCTAGCAACAGTCCTGCTTGGAACTGGATCAGG
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CAGTCCCCATCGAGABCUUTTCAGTEEUTLUGAAGGACATTACTACAGUTUCAAGT G TAT
AATGATTATCCAGTATCTGTGAARAGTCCAATAACCATCRACCCAGACACATCCARGAAC
CAGTTCTCCCTGCAGCTGAACTCTGTGACTCCCGAGGACACGELTGTGTATTACTETGCA
AGAGATTACTATGGTTCGGGGAGTTTCTACTACTACTACGGTATGCACGTCTGGGGCCAA
GGEACCACGGTCACCETCTCCTC

36 Heavy Chain Protein:
OVOLOOBGRGLVKPSQTLSLPCAISGD SV SNSAARNWIRO S PSRGLEWLCRTY YRSIHY

NDYAVSBVKSRITINPDTSKNQESLQLNSVTPEDTAVY YCARDYYGEGEFT T T IGHDVWGY
GTTVTVE

37 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTACGAGRCAGRGTCACE
ATCACTTECCGGGCAAGTCAGAGCATTAGCAGCTATTTARATTGCTATCAGCAGAAACCA
GGGAAAGCCCCTAAGGTCCTGATCTATCCTGCATCCARTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGTGGCAGTGGATCTGGGACACATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCCCTCGGACETTCGGCCAA
GGGACCAAGGTGCAAATCAAA

38 Light Chain Protein:

DIQMTQSPSSLSASVGDRUTKTCRASQSISSYLNWYQQKPGKAPKVLIYAASNLQSGV?S
RFSGSGSGTDFTLTESSLOPEDFATY Y CQQSYSTPRIFGOGTRVEIK

Antibody U1-48

39 Heavy Chain DNA:
CAGGTGCAGCTGCAGRAGTCGGECCCAGGACTCETGAAGCCTTUGGAGACCCTGTCCCTC
ACCTGCACPETCTCTEEPECCTCCATCASTAGT TACTACTGGABCTGGATCCGGLAGELC
GCCGGGAAGGRACTGEAGTCCATTCEGCATATCTATACCAGTGGEAGCACCARCTACAAL
CCCTCCCTCAAGAGTCEAGTCACCATGTCAGTAGACACGTCCAACAACCAGTTCTCCOTS
AAGCTGAGCTCTIGTCACCGCCGCECACACGGCCETETATTACTETGCGAGAGAAGCGATT
TTTGGAGTGGECCCCTACTACTACTACSGTATGCACCTCTGGGCCCAMCCGEACCACGETC
ACCGTCTCCTC

40 Heavy Chain Protein:

QVQLOESGPGLVEPSETLSLTCTVSGOSISSYYWSWIROPAGKCLEWIGHT YTSGETNYN
PSLEKSRVIMSYDTSKNQFSLELESVTAADTAVY YCAREATFGVGPY YYYCMDVHWGQETTY
TVS

Antibody U1-49

41 Heavy Chain DNA:
CAGGTGCAGCTCETGCAGTCTEGCECTGAGCTGAAGAAGCCTERGEGCCTCAGTGARGETC
TCCTECAAGGCTTCTCCATACACCTYCACCAGCTACTATATECACTGOGTECEACAGELT
CCTGGACAAGGGCTTEAGTEGATCECATGEATCAACCCTAATATTGGTCCCACAAACTET
GCACAGRAGTTTCAGGECAGGGTCACCATGACCAGGEACACGTCCATCAGCACAGCOTAC
ATGGAGCTGAGCAGGCTGACATCTCACGACACGECCATGTATTACTCTCCGAGAGEGGEA
COGTATAGCAGCAGCTGGTCCTACTACTACTACGETATGCACGTCTGGEGCCAAGGCALT
ACGGTCACCGPCTCCTC

42 Heavy Chain Protein:

QVQLYOSGAEVKXPGASVKVICKASGYTFIGY FMHWVRQAPGOGLEWMGWINENIGGTNG
AQKFQCGRYTMIRDTSISTAYMELSRLRSDDTAVYYCARGGRY S SSHSYYYYGMDVWGQET
TVIV3

43 Light Chain DNA:
GATATTCTGATGACCCAGACTCCACTCTCTCTGTCCGTCACCCCTGGACAGCCEECCTCC
APCTCCTGCAAGTCTAGTCAGAGCCTCCTGCTTAGTCATGGAGGCACCTAT TTGTATTGE
PACCPOCAGAAGCOAGROCAGCOTOOACRANTOOTEATCTATRRAAGTTTCC AR CGETTC
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C”GGAGTGCCAGATAGGTTCAGTGGCAGCGGG”CAGGGACAGBTTTCACACTGAAAATC
AGCCCGETGGAGGCTGAGGATGTTECECTTTATTACTGCATGCAMAGTATGCAGCTTCCG
ATCACCTTCOGCCAAGGGRCACGACTGGAAATTARA

44 Light Chain Protein:
DILMTQTPLSLSVIPGOPASISCES SOSLLLSDGETYLYWYLQRPGOPRQLLT YEVSNRE
SGVPDRFSGEGSGTDFTLRISRVEAEDVGVY YCHMOSMOQLRPITFGOGTRLETR

Antibody U1-50

45 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGECCCAGBACTEGTCARGCCTTCRGAGACLUIGTCCCTC
ACCTGCACTGTCTCTGGTGCLTCCGTCAGCAGTGETGETTACTACTGGAGLTGGATCCGG
CRGCCCCCAGGEARGRGACTGHAGTGGATTGGGTATATCTATTACAGTCGEAGCACCAAC
TRCAACCCOTCCCTCAAGAGTCOAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTEACCOGCTECGGACACGGCCETCTATTACTETGCEAGAGES
GOGGACAGTAACTACGAGGATTACTACTACTACTACCGTATGGACGTCTEEGCCCARGES
ACCACGGTCACCGICTCLTC

46 Heavy Chain Protein:

OVOLOESGPGLVKE SETLSLTCTVSGGS VS SE0YYWSWIRQPPGRGLEWIGY TV YSGETN
YNPSLEKSRVIISVDTSKNOFSLKLSSYTAADTAVYYCARGEDSNYEDYYYYLGHMDVWGQS
TTVTVS

47 Light Chain DNA:

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACE
ATCACTTGCCGGGCAAGTCAGAGCATTAGCATCTATTTACATTGETATCAGCAGAAACCA
GGCAAAGCCCCTAAGCTCTTGATCTCTIGCTGCATCCAGTTIGUARAGTGEGETCCLGTCA
AGGTTCAGTGGCAGTGGATCTGGEACAGATTTCACTCTCACCATCAGAAGTCTGCAALLT
GAAGATTTTGCAACTTACTACTYGTCAACAGAGTTACACTTCCCCGATCACCTTCGECCAA
GGGACACGACTGGAGATTARA

48 Light Chain Protein:
DINMTQSPSSLEASVGDRVIITCRASQSISIYIHWYQQRPCRAPKLLISAAS SLOSGVPS
RFBGSGSGTDFTLTIRSLOPEDFATY YCQQS YTE PITFGQGTRLEIK

49 Antibody U1-51

Heavy Chain DNA:
CAGGTGCAGCTECAGGAGTCEGGCCCAGGACTEGTGARGCCTTCGRAGACCCTGTCCOTC
ACCTGCACTETCTCTCGTCECTCCATCAGTAGTTACTACTECAGCTCGATCCAGCAGCCC
CCAGGGBAGGGACTGGAGTGGATIGGGTATATCTATTACAGTGCGAGCACCAACTACAAC
CCOTCCCTCAAGAGTPCGAGTCACCATATCAGTAGACACGTCCARGCACCAGTTCTCCOTG
AAGCPGAGCTCTETEACCECTCLEGACACGGCORTETATTACTG TGCGAGAGATTCEAGT
TACTATGATAGTAGTGGTTATTACTTATACTACTACGCTATGGACCTCTGEGGCCARGES
ACCACGETCACCGTCTCCIC

50 Heavy Chain Protein:

QVQLOESGPGLVKPSETLSLTCIVSGGS IS SYYWSWIRQPPEKGLEWIGY IYYSGSTNYN
PSLEKSRVTISVDTSKEQFSLKLEBVTAADTAVYYCARDSSYYDS SCYYLYYYAMBVWGEQG
TIVEVS

51 Light Chain DNA:
GACAPCGTGATGACCCAGTCTCCAGACTCCCTGGCTGIGTCTCTGEECGAGAGGGICACC
ATCAACTGCAAGTCCAGCCAGAGTCTTTTATACAGCTCCAACARTAAGAACTACTTAGCT
TGGTACCAGCAGAAACCAGGACAGCCTCCTAAGCTGCTCATTTCCTEGGCATCTACCCGE
GAATCCGGGGTCCCTGACCGATTCAGTGECACCGGETCTGGGACAGATTTCACTLTCACC
ATCAGCAGCCTGCAGGCTCAAGATGTGECAGT TTATTACTGTCAGCAATATTATACTACT
CCTCTCACTTTCGGCCCTGGGACCARAGTGGATATCARA
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52 Light Chain Protein:
DIVMTQSPRSLAVSLGERATINCKSSQSVLY SSNNKNYLAWYDOKPCOPPKLLISHWASTR
ESGVPDRFSCSGESCGTDITLIT SSLOARDVAVYYCQQYYTTPLTFGPGTKVDIK

Antibody U1-53

53 Heavy Chain DNA:

GAGGTGCAACTGLTECAGTCTGHGGEACGCTTCGTACABCCTCGOEGEGTCCCTGAGACTS
PCCTGTGCAGCCTCTGCATTCACCTTCAGTATC TATAGCATCAACTGGGTCCGCCAGGET
CCAGGEARGGEECTCCAGTGEGTTTCATACATTAGTAGTAGTAGTAGTACCATATACTAC
CCAGACTCIGTGAAGGGCCGATTCACCAT CTCCAGAGACAATGCCAAGAACTCACTGTAT
CTGCARATGAACAGCCTGAGAGACGAGCACACGECTETCTATT AT IGTGCGAGAGATAGG

GOTGACTTCCATGCTTTTGATATCTGCGECCAAGGEACANTCGICACCETCTCTTCA

54 Heavy Chain Protein:
EVQLVESGGGLVQPGGSLRLSCAASGFTFEIYSHNWVRQAPGKGLEWYSYISSESSTIYY
ADSVKGRFTISRDNAKNSLYLOMNSLRDEDTAVY YCARDRGDFDAFDINGQGTMVTVSS

55 Light Chain DNA:

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTG TAGGAGACAGAGTCACT
ATCACTTGCCACGCGAGTCAGGACATTACCAACTATTTGAATTGGTATCAGCAGARALCA
GEGAAAGCCCCTAAGCPCCTGATCTACCGATCCATCCARTTTGCARACAGGEGTCCCATCA
AGGTTCAGTGGAAGTGCATCTCCCACAGATTTTACTITCACCATCAGCAGCCTGCAGCCT
GAAGATATTGCRACATATAACTGTCAACAGTCTGAARATTPCCCGATCACCTTCGGCCAA
GGGACACCACTGOAGATTAAA

56 Light Chain Protein:

DIOMTRSPESLSASVGDRVTITCQASQDIINYLNWYQOKPGKAPKLLIYDASNLETGVPS
RFSGSGSGTDFTFIISSLOQPEDIATYNCQUCENFPITFGOGTRLETIK

Antibody U1-55

57 Light Chain DNA:
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCOTCACCCCTGOAGAGCCGRCCTCC
ATCTCCTGCAGGTCTAGTCAGAGCCTCCTGTATAGTAATGGATACAAGTATTTGEATTGS
TACCTGCAGAAGCCAGGGCAGTCTCCACRGCTCCTGATCTATTTGGGTTCTAATCGGGCC
TCCGRBGTCCCTGACAGGTTCAGTGGCAGTGEATCAGECACAGATTTTACACTGAAAATC
AGCAGAGTGGAGGCTGAGCATGTTGGECTTTATTATTGCATGCAGGCTCTACARACTCCG
ATCACCTTCGGCCAAGGGACACGACTGGAGATTARR

58 Light Chain Protein:
DIVMTQSPLSLPVTPGEPAST BCRESQSLLY SHGYRYLDWYLQKPGQSPQLLIVLGSNRA
SGVPDRFSGSGEGTRRTLKISRVEAEDVGVYYCMOATQTPITFGQGTRLEIK

Antibody (U1-55.1)

59 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGEECCCACGACTEGTEARGCC I PCEGAGACCCTGTCCOTE
ACCTGCACTGPCTCTEGTRECTCCETCAGCAGTGGTGETTACTACTGEAACTGEATCCCE
CAGCCCCCAGGGARGCGACTGEAGTEGATTGGETATATCAAT TACAGTEGGAGCACCAAL
TACRACCCCTCCCTCAAGAGTCHEAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACCGCTGCGEACACGECCETGTATTACTGTGCGAGAGAT
CCAGAACTGGAACTTTACTACTACTACTACCETATGGACGTCTGGGGCCARGGEACCACS
GTCACCGTCTCCTC

60 Heavy Chain Protein:
QVQLOESGPGLYRPSETLSLTCTVSGEEVESCCY YWNWIRQP PGKGLEWI GY INYS GSTH
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVY YCARDRELELY YV YYGMDVNGOGTT
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VTVS

Antibody (U1-57)

61 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCOEGCCCAGGACTGETCAAGCCTTCTGACACCOTGTCCOTC
ACCPECACTGTCTCTEGTGECTCCGTCAGCAGTGGTGOTTACTACTGGARCTGGATCCEG
CAGCCCCCAGGGARGGGACTGGAGTGOATTGEGTATATCARTTACAGTGGEAGCACCARC
TACAACCCCTCCCTCAAGAGTCGAGTCACCATATCACTAGACACGTCCAAGAACCAGTITC
TCCCTGARGCTGAGCTCTGTGACCGLTGCOEACACGECCGTGTATTACTG TGCGAGAGAT
CGAGAACTCGARCTTTACTACTACTACTACGETATGRACGTCTGEGGCCARGEGACCACG
GTCACCGTCTCCTS

62 Heavy Chain Protein:
QVOLOESGPGLVEPSETLSLTCTVSCES VS SGEY YWNWIRQPPGKGLEWIGY INYSGETN
YNPELESRVTISVDTSKNOF SLRLSSVTAADTAVY YCARDRELELY Y YYY GMDVWGOGTT

Antibody U1-57.1

63 Light Chain DNA:
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTEEAGAGCCGGLLTCC
ATCTCCTCCAGGTCTAGTCAGAGCCTCCTCTATAGTAATCCATACAAGTATTTGEGATTGG
TACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCALCATCTAT I TCAGTTCTIAATCLGECC
TCCGEGGTCCCTGACAGGTTCAGTGCCAGTGGATCAGCGCACAGATTTTACACTGAAAATC
AGCAGAGTGGAGGCTGAGCATGTTGGGCTTTATTATTCCATGCAGCCTCTACAAAQCTLCG
ATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA

64 Light Chain Protein:
DIVMTQSPLSLPVTPGEPASISCRSSQSLLYSNGYKYLBWYLQKPGQSPQLMIYLGSNRA
SBGVPDRFSGSGSGTDFTLRISRVEAEDVEVYYCHMOALQTPITFEQGTRLEIXR

Antibody.U1-S8

65 Heavy Chain DNA:

CAGGTGCAGCTGETGGACTCTGEGECAGCCETCETCCAGCUTCGGAGGTCCCTGAGALTC
TCCTETGCAGCETCTGGATTCACCTITCAGTAGCTATCGCATGCACTGEGTCCGCCAGGLT
CCAGCCAAGGGGLTEGAGTCCETGECAGTTATATGGTATGATCGAAGTAATARATACTAT
GCAGACTCCGTGAAGGGCCCATTCACCATCTCCAGAGACANTTCCAAGAACACGCTGTAT
CTGCABATGAACAGCCTGAGAGCCGAGGACACGECTGTCTATTACTGT GCGAGAGCAGCT
CGCCTTCACTACTACTACGGTATGGACGTCTGRGCCCAAGGGACCACCETCACCETCTCC
TCA

66 Heavy Chain Protein:
QVQLVESGGEVVQPGRELRLSCAASGETFSSYGHMEWVROAPGKGLEWVAV IWYDGSNKYY
ADSVKGRFTISRDNS KNTLY LOMNSLRAEDTAVY YCARAARLDY Y YGMDVWGQGTTVIVS
S

67 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCYCCLTGTCTGCATCTGTAGGAGACAGAGTCTCC
ATCACTTGCCCCECAAGTCAGAGCATTAACAGCTATTTAAATTGCTTTCAGCAGAAGLCA
GGGAARGCCCCYCAGCTCCTCATCTTTGGTECATCCGETT TEGCARAGTGCEETCCCATCA
AGGTTCAGTGECAGTGOATCTGGCGACAGATTTCALCTCTCACCATCAACAGTCTGCAACCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACACTTCCCCGCTCACCTTCGGCCAA
GGGACACGACTGGAGATTAAR

68 Light Chain Protein:
DIGMTQSPESLSASVEDRVS ITCRASQS INSY LNWFOOKPEKAPQLLI FGASCLOEGVPS
RFSGSCSGTDFTLTINSLOPEDFATYYCOOSYSSPLTFGQGTRLEIK
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Antibody U1-59

69 Heavy Chain DNA:
CAGGTGCAGCTACAGCAGTGGGECECAGGACTGTTGAAGCCTTCGGAGACCCTGTCLCTC
ACCTGCCCTCTCTATGETGGGTCCTICAGTCETTACTACTGGAGCTGGATCCGCCAGLCT
CCACGGAAGGGECTGEACTGGATTGCGEARATCAATCATAGTGRAAGCACCAACTACAAC
CCGTCCOTCAAGAGTCGAGTCACCATATCAGTAGAAACGTCCRAGRACCAGTTCTCCOTS
AAGCTGAGCTCTGTGACCECCACGOACACGGCTCTEGTATTACTEGTGCCAGAGATAAGTGS
ACCTGGTACTTCCATCTCTCOGECCGTEGCACCCTGETCACTGTCTICCTCA

70 Heavy Chain Protein:
QUOLOOWGAGLLK PSETLSLTCAVY GGS FSGY YWSWIRQP PGKGLEWIGE INHS GSTNYN
PSLESRVTISVETSKNQFSLELSSVIAADTAVY YCARDEWTWY FDLWGRGTLVTVSES

71 Light Chain DNA:

GACATCGAGATSACCCAGCTCTCCAGACTUCCTCGCTGTETCICTGRGCEAGAGGCECCACE
ATCARCTGCAGGTCCAGCCAGAGTGTTTTATACACCTCCAGCAATAGGARLTACTTAGCT
TYCGTACCAGCAGAACCCAGGACAGCCTCCTAAGCTGCTCATTTACTEEGCTTCTACCOGS

GAATCCGGGETCCCTGACCGATTCAGTCCCAGCGGGTCTGEGACAGATTTCACTCTLACT
ATCAGCAGCCTGCAGGCTCAAGATCTGGCAGTTTATTACTGTCACCAATATTATAGTALT
CCTCGGACGTTCOCCCAAGGGACCAAGGTGGAAATCAAA

72 Light Chain Protein:

DIﬁMTQSPDSLAVSLGERATINCRSSQSVLYSSSNRNYLAWYQQNPGQPPKLLIYWASTR
ESGVPDRFSGSGSGTDITLTISSLOAEDVAVYYCOOYY STPRTFGOGTKVELK

Antibody U1-52

73 Heavy Chain DNA:

CAGGTGCAGCTGCAGGAGTCOGGCCCAGBACTGGTCAAGCCTTCACAGACCCTGTCCCTE
ACCTGCACTGTOTCTGETEGCTCCATCAGCAGTEGTGCTTACTACTGGAGCTGGATCCGL
CAGCACCCAGGGAAGGGCCTOGAGTEGATCCCCAACATCTAT TACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGACTCGAGTTACCATATCAGTAGACACGTCTGAGAACCAGTTC
TCCCTCAAGCTGAACTCTETGACTGCCGCGBACACGECCETATATTACTGTECGAGAGEE
GGRACTGGAACCAATTACTACTACTACTACGGTATCCACGTCTEGEGCCARGGGACCALG
GTCACCGTCTCCTC

74 Heavy Chain Protein:

QVQLOESGPCLVKP SOTLSLTCTVSGES TS SGEY YWSWIRQH PGKGLEWMGNIYYSGSTY
YNPSLESRVTISVDTS ENQFSLEKLNSVTAADTAVY YCARGETCTNY YY Y Y GMDVWGQGTT
VpVS

75 Light Chain DNA:

CAAATTGTGTTGACCCAGTCTCCAGGCACCCTGTCTTTGTCICCAGGGGARAGAGCCACC
CTCTCCTGCAGGGCCAGTCAGAGTSTTAGCAGCAGCTACTTAGCCTGGTACCAGTAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGUTGGCCCACTGGCATCCCA
AACAGGTTCAGTGGCAGTGEGTCTCCGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTCTATTACTGTCAGCAGTATGETAGCTCACCGLTCACTTTCGGC
GGAGGGACCRAGGTGGAGATCARA

76 Light Chain Protein:

EIVL@QSPGTLSLSPGBRATLSCR&SQSVSSSYLAWYQQK?GQAPRLLIYGASSWATGIP
NRFSGSGESGTDF LTI SRLEPEDFAVYYCOQYES SPLIFGGGTRVEIK

Antibody U1-61

77 Heavy Chain DNA:
CAGGTGCAGCTGCAGHAGTCGEECCCAGGACTGETGABGCCTTCACAGACCCTGTCCCTC

DK/EP 3789042 T3



ACCTGCACTGTCTCTGCTETCTCCATCAGCAGTCOTGGTTACTACTGCAGCTEGGATCCGC
CAGCACCCAGGEATEGECCTCCARTCRATIGRCTACATC AT TACAGTGEGAGCACCTAC
PACAACCCGTCCCTCARGAGTCOAGTCACCATATCAGARGACACCTOTAAGAACCAGTTC
TCCCTGRAGCTGAGCTCTGTGACTGCCCGCEGACACGGCCETGTATTACTGTGCGAGAGAT
TCCGAGTCCGAGTATAGCAGCTCOTCGAACTACGGTATGGACGTCTCGGGLCARGGGALCT
ACGGTCACCETCTCCTC

78 Heavy Chain Protein:
QVOLQESGPGLVKPSQTLSLTCTVSGVS IS SGEY YWSWIRQHPGMGLEWIGYIYYSGSTY
YNPSLESRVIISEDTRKNOF SLELESVTAADTAVY YCARDSESEYS SSSNYGMDVWGQGT
TVIVS

Antibody U1-61.1

79 Heavy Chain DNA:

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTCCTGAAGCCTTCACAGACCCTETCOCTC
ACCTGCACTGTCTCTCCTETCTCCATCAGCAGTEETGGTTACTACTGGAGCTGGATLCGC
CAGCACCCAGGGATGGEGCCTGOAGTCEATIGGETACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCOTCARGAGTCOAGTCACCATATCAGARGACACGTCTAAGAACCAGTTC
TCCCTGAACCTGAGCTCTGTCGACTCLCGCCGACACGCCCETCTATTACTGTCCGAGAGAT
TCCEAGTCOGAGTATAGCAGCTCGTCGARCTACGGTATGGACGTCTEGEGCCAAGGEALT

ACGGTCACCGTCTCCTS

80 Heavy Chain Protein;
QUQLOESGPGLVKESOTLSLTCTVSGVE IS SGEYYWSWIROHPCMGLEWIGY TY Y SGSTY
TNPSLKSRVTISEDTSKNQFSLKLESVIAADTAVYYCARDSESEYSS 8 SNYCMDVWGQGT

TYIVS

81 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCLYGTCTGCATCTGTAGGAGACAGAATCALC
ATCACTTGCCGGGCRAGTCAGACCATTAGCAGCTATTTAMATTGGTATCAGCAGAARCCA
GGGARAGCCCCTAAGCTCCTCATCTATGCTGCATCCAGTTTGCAAGGTGGCCTCCCATCA
AGGTTCAGTGGCAGTIGTATCTGEGACAGATTTCACCCTCACCGTCAGCAGTCTGCARCCT
GAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTAACCCOCTCACTTTCCGCCGA
GGGACCAAGGTGGAGATCAMA

82 Light Chain Protein:
DIQMTQSPSSLIASVEDRITITCRASQTISS Y INWYQQKPGRAPKLLI YAAS SLOEGYPS
RFSGEVSGTDFTLTVSSLOPEDFATY YCOQSYSNPLTFGOGTKVEIK

Antibody U1-62 (2.9.1)

83 Heavy Chain DNA:
GAGGTECAGCTCGTCCAGTCTCGAGCAGAGGTCGARARAGCCCGGGGAGTCTLTRARGATC
TCCTGTAACGETTCTCGATACAGTTTTACCAGCTACTGCATCGGCTGGETGCGUCAGATE
CCCHEGAARAGGCCTCCACTGGATGGECATCATCTATCCTGETGACTCTIGATACCAGATAC
AGCCCGTCCTTCCARGGCCAGBTCACCATGTCAGCCGACARGTCCATCAGTACCGCLTAL
CTGCAGCTGAGCAGCCATGAAGGCCTCGGACACCGCCATGTATTACTGTGCEAGACAGAT
GGCTGGAAACTACGTACATCACGGGTGATCGAGACGTCCTGGGGCCAAGGLBACCALCCETC
ACCOTCTCOTC

84 Heavy Chain Protein:
EVQLYVQSCGAEVEKPCESLEKISCKGEGYSFTISYRTIGWVROMPGRGLEWMGI IY PGDSDTRY
SPEPQCQVTMEADKS ISTAYLOLSSHECLGHRAVLLCETDGWKLRT SRVI ETSWGQGT TV

TvE

85 Light Chain DNA:
GAARTTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTCTCTCCAGGGGAAAGAGCCACT
CTCPOCTACAGGGOCAGTCAGAGTE T TATCAGCATOTACT TAGCCTGGTACCAGCAGAAA
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CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGCAGGECCACTGGCATCCCA
GACAGGTTCAGTGGCAGTGGGTCTCGGACAGACTTCACTCUTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTCTCAGCAGTATGGTAGCTCACCGTGCAGTTITGEC
CAGGGGACCAAACTGGAGATCALA

86 Light Chain Protein:
EIVLTOSPGTLSLSPCERATLESCRASQSVISIVLAWYQOKPGOAPRLLIYGASSRATGIP
DRFSGSGSGTRFTLT I SRLEPEDFAVYYCOQYGISSPCEFGQGTHKLEIR

Antibody U1-2

87 Heavy Chain DNA:

CAGGTGCAGCTGCAGGAGTCERCCCCAGGACTGRTGAAGCCTTCACAGACCCTETOCOTC
ACCTGCACTGTCTCTORTEGCTCCATCAGCAGTGATGATTACTACTGGAGCTOBATCCGE
CAGCACCCAGGOAACGRCCTECAGTGEATTGEETACATCTATTACAGTEGCAGCACCTAL
TACAACCCOTCCCTCAGGAGTOGAGTTACCATATCAGTAGACACC TCTARGRACCAGTTC
TCCCTGAAGCTGAGCTCTGTSACTGCCGCGGACACGGCCGTETATTACTGTGCOAGAGLG
GATTACGATTTIIGGAGTCETTATTTTGACTACTGGEGCCAGGGAACCCTGGTCACCETE

TCCTCA

88 Heavy Chain Protein:
QVOLOESGPGLVKPSQPLSLICTYS GES L8 SGDY YWSWIROHPGKGLEWI GY IYYSGETY
YNPSLRSRVTISVDTSKNOFSLKLS SVIAADTAVY YCARADY DFWEGY FDYHGQGTLVTV
S8

89 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGRTATCAGCAGATACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTECATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCCECAGTCGATCTGGCACAGAATTCACTCTCACAATCAACAGCCTGCAGCLT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTGCACGTTCGECCAA

GGGACCAAGGTGGAAATCAAAT

90 Light Chain Protein:

DK/EP 3789042 T3

DIOMTQSPESLSASVGEDRVTITCRASQGIRNDLEGWY QQI PGKAPKRLIVARSSLOSGVPS

RFSGSGSGTEFTLTINSLOPEDFATY YCLOHNGY PRTFGQGTKVEIX
Antibody U1-7

91 Heavy Chain DNA:

CAGGTGCAGCTGCAGGAGT CEGCCCCAGGACTCETGAAGCCITCACAGACCCTETCCCTE
ACCTGCACTGTCTCTGGTGECTCCATCAGCRGTGGTCATTACTACTGBAGCTGGATCCGL
CAGCACCCAGGGAAGGECCTGEACTECATTGEATACATCTATTACAGTCGEAGCACCTAL
TACAACCCOTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCOCTORAAGCTEAGCTCTGTCACTCCCECEGACACRECCGTETAT PACTGTGCGAGAGCE
GATTACGATTPITGGAGTGETTATTT TGACTACTGGGECCAGGEAACCCTEETCACCGTC

TCCTCA

92 Heavy Chain Protein:
QVQLOESGPGLVKPSQTLE LTCTVEGG S ISSCDYYWAWIRQHPCKGLEWIGYTIYY SGSTY
YNPSLESRVTLSVDTSENQFSLKLSSVTAADTAYY YCARADYDENSGYFDYWEOGTLVTV

58

93 Light Chain DNA:

GACTTCCAGATGACCCAGTCTCCATCCTCCCTCTCTECATCTGTAGGAGACAGAGTCACC
ATCACTTGCCCEGCAAGTCAGGACATTCGAARTGATTTAGGCTGGTATCGGCAGAAACLT
GGGARAGCCCCTARGCGCCTGATCTATGCTGCATCCAGTITCCARAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTECAGCET
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCATGEACGTTCEGCCAR



GGGACCAAGGTGGAAATCARAC

94 Light Chain Protein:
DPQMTQEPESLEASVGDRVTITCRASODIRNDLOWYRQKPCKAFKRLIYAASSLQEGVDPS
RESGSGSGTEFTLTISSLOPEDFATYYCLOENSYPNTFGQGTRVEIK

Antibody U1-9

95 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGOTGARGCCTTCACAGACCCTGTCCOTC
ACCTGCACTGTCTOTGETGECTOCATCAGCAGTGGTGATTACTACTEGACCTGEGATCLGC
CAGCACCCAGGGAAGGGCCTGGAGTEGATTGGATACATCTATTACAGTGGGACCACCTAC
TACAACCCGTCCCTCARGAGTCGAGTTACCATATCAATAGACACGTCTAAGBACCAGTTC
TCCCTGARGCTGRGCTCTGTEACTGCCGCGGACACGECCGTETATTACTGTGCGABAGCG
GATTACGATTPITGGAATGETTATTTTGACTACTGGGGLCAGGGAACCLTGGTCACCETC
TCCTCA

96 Heavy Chain Protein:

QVQLQESGPGLVKPSQTLSLTCTVSGCS ISSGDYYWSHWIRQHPGKGLEWIGY IYYSGSTY
YRPSLESRVDISIDTSKNQFSLKLESVIARDTAVY YCARADY DFHNGY FDYWGQGTLVTY
88

37 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGCAGACAGAGTCACC
ATCACTTIGCCGCCCARGTCAGGACATTACGAAATGATT TAGGCTGGTAPCGGCAGRAACCT
GGGAAAGLCCCTARGCGCCTGATC TATGCTGCATCCAGTTTGCAARGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCOT

GAAGATTTTGCAACTTATTACTGTCTACAGCATRAATAGT TACCCGTEGACCTTCGGCCAA
GGGACCAAGGTGGARATCARA

98 Light Chain Protein:
DIGMTQSPSSLSASVEDRVTITCRASODIRNDLOWYROKPGKAPKRL IYAASSLOSGVPS
RFSGSGSETEFTLTISSLQPEDFATYYCLOHNSYPRTFGOGTKVEIK

Antibody U1-10

99 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCEGECCCAGGACTEGTGAAGCCTACACAGACCCTGTCCCTC
ACCTGCACTGTCICTGRTGGCTCCATCAGCAGTAGTEATTACTACTCCAGCTGEATC AR
CAGCACCCAGGGAAGGGCCTGGAGTCGATTGGCTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCARGAGTCGACT TACCATATCAGTAGACACGTC TARGAACCAGTTC
TCCCTGAAGCTCAGCTCTGTGACTGCCGCGCACACGGLCGTGTATTACTGTGCGAGAGCA
GATTACGATTTTTGGAGTGGTTACTPTGACTACTGGGGCCAGGGARCCCTGETCACCGTS
TCCTCA

100 Heavy Chain Protein:
OVOLORSGPOLVEPTOTLSLTCTVS GGS I8 SGDY YWSWIRCHPGKGLEWIGY IYY8G8TY
YNPSLESRLTISVD TS KNQFSLKLSSVTAADTAVY YCARADYDFWSGYFDYRCGQGTLYTV
58

101 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCIGTAGGAGACAGAGTCACC
ATCACTTGCCOGGCARGTCAGGCCATTAGAAATGATTTAGGCTGGTATCAGCAGAARCCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTITGCAAAGTGCCGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACARTCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGGACGTTCEGCCAR
GGCACCLAGGTGGARATCARA

102 Light Chain Protein:
NTOMTNEPSAT.SAGVOENRVT TTORAROIRNDLAWYONK PGKAPKRLTYAAGSTORGVPY
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RFSGSGEGTEFTLTISSLOPEDFATYYCLOHIMNY PYTFGQGTRVEIK

Antibody U1-12

103 Heavy Chain DNA
CAGGTGCAGCTGCAGGAGTCEEGCCCAGGALTGETGAAGCCTTCACAGACCCTGTICCCTC
ACCTGCACTGTCTCTEGTCOCTCCATCAGTAGTGGTGATTACTACTGEAGCTGEATCCEC
CAGCACCCAGGGAAGGGLCTECAGTGCATTGOGTACATCTATTACAGTBGEAGCACCTAL
TACAACCCGTCCCPCAAGAGTCOAGTTACCATATCAGTAGACACGTCTARGAACCAGTTC
TCCOTGAAGTTEAGCTOTATCACTGCOECEEACACGELCETGTATTACTGTGCGAGAGED
GATTACGATTTPTGGAGTGETTATTTTGACTACTGOGGCCAGGGAALCCTGETCACCGTC
TCCTCA

104 Heavy Chain Protein:

QVQLéESGPGLVKPSQTLSLTC?VQGGﬁISgGDYYWSWIRQHPGKGLEWIGYIYYSGSTY
YNPSLESRVTISVDTSKNQFSLELSSVTAADTAVY YCARADY DFWS GYFDYWCEQGTLVIY
88

105 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACE
ATCACTTGCCGGGCARGTCAGGECATTAGARATCAT TTAGGCTGGTATCAGCAGRAALCA
GGGAAAGCCCCTAAGCGCCTGATCTATCCPGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGGACGTTCGGCCAA
GGGACCAAGGTGGAARTCARA

106 Light Chain Protein:
DIQMTQSPYSLEASVEDRVTITCRASOGIRNDLGWY QOKPGKAPKRLIYAASSLOSGVPS
RFSGSGSGTEFTLTISSLOPEDFATY YCLOHNNY PHTFGOGTRKVELIK

Antibody U1- 13

107 Heavy Chain DNA:

CAGGTGCAGCTCCAGGAGTCGGGCCCAGCACTCEGTGAAGCCTTCACAGACCCTGTCLITC
ACCTGCACTGTCTCTGGTGGCTCCATCACCAGTCETCGTTACTACTGEAGCTGGATCLGC
CAGCACCCAGGGARGGCCCTGGAGTGCATTGGGTACATCTATTACAGTGCGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCEAGTTACCATATCAGTAGACACGTCTARCGAACCAGTTC
TCCCTGAAGCTGAGCTCTETCACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGAG
GACGACGGTATGGACGTCTGGGCCCAAGGGACCACGGTCACCGTCTCCTCA

108 Heavy Chain Protein:
OVOLQESGPGLYKPSQTLELTCTVSGES IS SCOYYWSWIRQHPGKGLEWIGYYY YSBSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAREDDGMDVWGQGTTVTVSS

109 Light Chain DNA:
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCGGCCTCT
ATTTCCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATACAACTATITGGAATGE
TACCTGCAGAAGCCAGGGCAGTCCCCACAGTTCATGATTTATTIGGGETCTAATCEGGCC
TCCGGGGTCCCTCACAGGTTCAGTCGCAGTGCATCAGGCACAGATTTTACACTGARAATC
AGCAGAGTGGAGGCTGAGGATGTTCCECT I TATTACTGCATGCAAGCTCTACAAACTCCS
ATCACCTTCGGCCARGGGACACCGACTGGAGATTARA

110 Light Chain Protein:

DIVMTQSPLESLPVTPGEPASISCREEQSLLEINGYNYLEWYLOKPGOS POFMIVLGSNRA
SGVPDRFSGESGSGTDFTLKISRVEAEDVGVYYCMOQALQTRPITFGQGTRLEIK

Antibody U1-14
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111 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCHEGCCCAGGACTGGTCAAGCCT TCACAGACCCTGTCCCTC
ACCTGCACTGTOTCTEETEGCTCCATCAGCAGTGGETGATTACTACTCEAGCTGEATCLEE
CAGTACCCAGGBAAGGECCTGEAGTCCATTGEGTACATCTAT TACAGTCECAGCACCTAL
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACCTCTAAGAACCAGTTC
TCCCTGAAGCIBAGETCTGTGACTECCOCGEACACGECCOTETATTACTGTCCCAGAGCE
GATTACCATTTTTGGAGTGGTTATTTTGACTACTGGCEGCCAGGGAACCCTGATCACCETC
TCCTCA

112 Heavy Chain Protein:

QVOLQESGPGLVKP SQTLSLTCTVEGGS IS SCDYYWEWIRQY PCKCLEWIGYIVYSGETY
YNPSLESRVTISVDTSKNQFSLKLRSVIAADTAVY YCARADYDFWSGY FDYWGQGTLVTV
58

113 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGCCCATTAGARATGATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTCATCTATCCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTCGCACAGAATTCACTCTCACAATCAGCAGCCTCCAGLCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATACTTACCCGTGGACGTTCOGCCAA
GGGACCAAGGTGGAAATCAAAC

114 Light Chain Protein:
DIQMTQSPSSLEASVGDRVIITCRABQGIRNDLOWY QUKPGRKAPKRLIYAASSLOEGVES
RFSGSGSGTERFTLTISSLOPEDFATY YCLQHNTY PWTFGOGTKVEIR

Antibody U1-15

115 Heavy Chain DNA:

CAGETGCAGCTGCAGGAGTCGCGCCCACCGACTGETGAAGCLTTCGCGAGACCLTGTCCLTC
ACCTGCACTETCTCTEGTGGCTCCGTCAGCAGTGETCETTACTACTGCAGCTGEATCCGE
CAGCCCCCAGCCAAGGGACTGGAGTGCATTGGGTATATCTATTACAGTGAGACCACCAAS
TACAACCCCTCCCTCARGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTIC

TCCCPGAAGCTCAGCTCTLTCACCEGCTCCECACACGGUCGTGTATTACTGTGCOAGAGAT
GGGOACGTGGATACAGCTATCCTCCATGCTITICATATCTGGGCCCAAGGGACAATLETC
ACCGTCTCCTCA

116 Heavy Chain Protein:
QVQLQESGPGLVKPSETLSLTCTVSGES VS SGCYYHSWIRQPPGRGLEWIGY IYYSGSTH
YNPSLKSRVTISVDTSKNOFSLKLESVIAADTAVY YCARDGDVDTAMVDAFDIWGOCTHV
TVES ’

117 Light Chain DNA:

GAAATTCTATTGACGCAGTCTCCAGGCACCCTGTCTPTETCTCCAGGGGAAAGAGCLALL
CTCTCCTGCAGGGCCAGTCAGAGTTTAAGCGGCAACTACTTAGCCIGGTACCAGCAGAAG
CCTGGCCAGGCTCCCAGCCTCATCATCTCTCETGCATCCAGCAGGECCACTGGCATCCCA
GACAGGTTCAGTGGCAGTGEGTCTOCCACAGACTTCACTCTCACCATCACAAGACTGGAG
CCTGAAGATTTTECAGTGTATTACTGTCAGCAGTATCATAGGTCACCGCTCACTTTCGGC
GGAGGGACCAAGETGCAGATCARMA

118 Light Chain Protein:

EIVLTQSPGTLSLSPGERATLSCRASQSLSGNYLAWYQQKPGQAPRLIICGASSRATGI?
DRFSGSGSGTOFTLTITRLEPEDFAVYYCQQYDREPLTIFGGGTKVEIK

Antibody U1-19

119 Heavy Chain DNA:
CAGGTGCACC TGCAGGAGTCCEGCCCAGGACTGGTCAAGCCTTCACAGACCLTRTLCCTC
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ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATPACTACTCEAGCTOGATECEE
CAGCACCCAGGGRAGEGCCTGGAGTGGATTGGETACATETATTACAGTCGCAGCACCTAL
TACAACCCGTCCCTCAAGAGTCCAGTTACCATATCAGTAGACACGTCTAAGARCCAGTTC
PCCCTCGAAGCTCGAGCTCTGTCACTECCGCGEACACGGCLGTETATTACTGTGCCAGAGGA
GATTACCATTTTTCCAGTCCAGAGTTTCGACTACTGECGGCCAGEGAACCCTGGTCALLGTC
TCCTCA

120 Heavy Chain Protein:
QVOLOESGPGLYKPSQTLSLICTVS G5 I8 S6DYYWSHIRQHPCKGLENIGY IVY 8GSTY
YHPSLKSRVTISVDTSKNQFSLELSSVTAADTAVY YCARGDYDFWSGEFDYWGQGTLYTV
35

Antibody U1-20

121 Heavy Chain DNA:
CAGGTOCAGCTGCAGGAGTCOGECCCAGEACTEOTCARGCCTTCACAGACCCTETCCCTC
ACCTGCACTGTCTCTRETECC TCCATCAGCAGTGETGETTACTACTGGAGCTEGATCCGE
CAGCACCCAGGGAAGGGCCTGGABTGCATTCCETACATCTATCACAGTCCGAGCACCTAC
TACAACCCGTCCCTCABGAGTCOAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTCARGCTGAGGTCTGTCACTGLCGCERACACGGCCETOTATTACTETGCGAGACAT
CACGEGCAGCACCGATACAGC TATGET TACGECTACTACTACGGTATEGACGTCTGGGGETC
CRAGGGACCACGETCACCETCTCCTC

122 Heavy Chain Protein:
QVOLOESGPGLVKPSOTLELTCTVS GG IS SCOYYWENIRQKBPCKGLEWIGYIYDSGSTY
YNPSLKSRVTISVDTSKNQFSLKLRSVIAADTAVY YCARDQEQDGY SYEYGY Y YEMDVWG
OGTTVIVS

123 Light Chain DNA:

GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTCCATCTGTAGGAGACAGAGTCACT
ATCACTTGCCAGGCGACTCAGGACATTAGCAATTATTTAAATTCCTATCAGCAGARACCA
GGGAAAGCCCCTAAACTCCTGATCTACCTTGCATCCAATTTGCARACAGGECTLCCATCA
AGGTTCAGTGRAAGTGGATCTGGCACACGATTTTACTTTCACCATCAGCAGCCTECAGCLT
GAAGATATTGCAACATATTACTGTCAACAGTGIGATARATCTCCCTCTCACTTYCEECGGA

GGGACCARGGTGGAGATCAAA

124 Light Chain Protein:

124 Light Chain Protein:

DIOMTOSPSSLSASVGDRVTIICRASODISNYLNWYQOKPGKAPKLLIYVASHLETGVPS
RFEGRGSCTDRFTPTISSLOPEDIATYYCOQCDNLPLTFGGGTRVEIK

Antibody U1-21

125 Heavy Chain DNA:
CAGGTGCAGCTGCAGEAGTCGGECCCAGGACTGETGARGCCTTCACAGACCCTGTCCLTS
ACCTGCACTGTCTCTEETCECTCCATCAGCAGTGGTCATTACTACTGGAGCTEGATCCEC
CAGCACCCAGGGAAGGGCCTCGAGTACATTEGATACATCTATTACAGTGGGAGCACCTAC
TACAACCORTCCCTCARGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTOAGCTCTGTCACTGCCGCGGACACCECOATGTATTACTG TECGAGAGEG
GATTACGATTTTITGGAGTCGTTATT TTGACTACTGGGGCCAGGGAACCCTHATCACCETC
TCCTC

126 Heavy Chain Protein:

QVQLOESGPCGLVKPSQTLSLTCTVSGGS I BCDY YWSWIRQHPGKGLEWIGYIVYSGSTY
YHPSLKSRVTISVDTSKNQF SLELSSVTAADTAVY YCARADYDFWAGY FRDYWCQGTLVTV
8

127 Light Chain DNA:
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GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCPGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCCCGGCAAGTCAGGACATTAGARATGATTIAGGCTGGTATCGCLAGAAACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCCOTTTGCARAGTCGGETCCCATCA
AGGTTCAGCGGCAGTGOATCTIGGCACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTCTCTACAGCATAATAGTTACCCGTCGACGTTEGGCCAR
GGGACCAAGGTGCAAATCAAAL

128 Light Chain Protein:
DIQMTQSPSSLSASVEORVIITCRASQDIRNDLGWYRORPGKAPKRLIYAASRLOSGVPS
RFSGSGSGTEFTLTISSLOPEDFATYYCLOHNSYPWIFGQGTKVELK

Antibody U1-22

129 Heavy Chain DNA:
CAGGTGCAGCTECAGEACTCOGGCCCAGEACTGGTGARGCCTTCACAGACCCTGTCCCTC
ACCTGLACTGTCTCTGGTEGLTCCATCACCAGTCOTCATTACTACTGOAGCTGEATCCAC
CAGCACCCACGEAAGEECCIGEAGTGCATTGOGTACATC PATTACAGTEGEAGCACCTAC
TACAACCOGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTRAAGCTGACCTCTGTGACTCCCERGEACACCECCOTETATTACTGTGCGAGAGCC
CATTACGATTTTTGGAGTGETTATTPTGACTACTECGGCCAGGEAACCCTCETCACCETC
TCCTCA

130 Heavy Chain Protein:
QVQLOESGPGLYKESQPLOLTCTVS GGS I8 SGDYYWSWIRCHPGKGLEWIGYIYYSESTY
YNESLRSRVITSVDTS KNOF SLKLS SVTAADTAVY Y CARADY DI WSGY FDYRGOGTLYTY
55

131 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTCCATCTGTAGGAGACAGAGTCACT
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGAARCCA
GGGRAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTCCAARATGGGGTCCCATCA
AGGTTCAGCGGCAGTGEATCTGGGACAGAATTCACTCTCACARTCAGCAGCCTGCAGCCT
GRAGATTTTGCAACTTATTACTGTCTACAGCATARTAGTTACCCGTCGACGTTCGGCCAA
GGGACCARGGTGGABRATCAAAC

132 Light Chain Protein:

DIéMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQK?GKAPKRLIYAASSLQNGVPS

RPSGEGSGTERTLTISSLOPEDFATY YCLOENSYPRTFGOGTKVEILK

Antibody U1-23
Antibody U1-23

133 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGCGCCCAGGACTGETGARGCCTTCACAGACCCTETLCCTC
ACCTGCACTGPCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTEGATCCEE
CAGCACCCAGGGAABCECCTGGAGTGEATTCCGTACATCTATTACAGTGGGAGCACLTAC
TACAACCCGTCCCTCAAGAGTCCAGTTACCATATCAGTACACACGTCTAAGALCCAGTTC
TCCCTGAAGCTOAGCTCTGTEACTGCCECGCACACCOCCOTGTATTACTETGCCAGAGLS
GATTACGATTITTGGAGTCSTTATTTTGACTACTGGGGCCAGEGAATCOTGGTCACCETC
TCETC

134 Heavy Chain Protein:
OVOLQESGPOLVKPSOTLSLPCTVSEGS IS SGDYYWSWIRQHPGKGLEWIGY IYYSGSTY

YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWS GYFDYWGQGI LV TV
g8

135 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACT
ATCACTTGCCGEGCAAGTCAGGGCATTAGAAATCATTTAGGCTCETATCAGCAGRARCCA
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GGOAAAGCCCCTAAGCGCCTCGATTTATGCTGCATCCAGTTTGCARAGTGCGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGCACAGARTTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTCTCTACAGCATAATAGTTACCCGTGOACGTTCGGCCAA
GOGACCAAGGTGGARATCAAMC

136 Light Chain Protein:
DIOMTQOSPSSLSASVGDRVTITCRASQOGIRNDLEGWYOQKPGKAPKRLIYAASSLQSGVES
RFSGSGSGTEFTLTISSLOPEDFATYYCLOENSYPRTFGQCTEVEIK

Antibody U1-24

137 Heavy Chain DNA:

CAGGTGCAGCTGCAGCGAGTCCECCCCAGGACTEGTCAAGCCTTCACAGACCCTETCCCTC
ACCTGCACTGETCTCTICETEECTCCATCAGTAGTCCTGATTACTACTGGAGCPTGGATCCGC
CAGCACCCAGEGAAGGGCCTGGAGTGGATTCGGTACATCTATTACAGTGGCAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTACGACALGT CTAAGARACCAGTTC
TCCCTERAGTTGAGCTCTCTGACTCCCGCGEACACGGCLETETATTACTETGCGAGAGCC
GATTACCGATTITTCCAATCETTATT TTGACTACTGCCGCCAGGGAACCCTGETCACCGTC
TCOTCA

138 Heavy Chain Protein:

OVOLOESGPGLVKPSQTLSLTCTVSGGS ISSADYYHSWIROHPGKGLEWIGYIYY SGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVIAADTAVY YCARADYDFWNGYFDYWEOGTL VTV
88

139 Light Chain DNA:

GACATCCAGATCACCCAGTCTCCATCCTCCCTGTCTECATCTGTAGGAGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGCCTGGTATCAGCAGRAACCA
GGGAAACGCCCCTAAGCGCLCTGATCTATGCTGCATCCAGTTTCCAAAGTGGEGTCCCATCA
AGGTTCAGCOGCAGTCGATCTGGEACAGAATTCACTCTCACARATCAGCAGCCTGCAGLCT
GAAGATTTTIGCAACTTATTACTGTCTACAGCATAATAATTACCLGTGCACGTTCGGCCAA
GGGACCAAGCTCGCAAATCAAA

140 Light Chain Protein:
DIQMTQSPSSLEASVODRVTITCRASOGIRNDLGWYQOKPGKAPKRLIVAASSLQSGVRS
RPSGEGSCTEFTLTISSLQPEDFATYYCLOENNYPRTFGQGTRVETK

Antibody U1-25

141 Heavy Chain DNA:

CAGGTGCACCTGCAGGAGTCGOGLCCAGGACTGGTGAAGCCTTCACACACCOTGTICCLTC
ACCTCCACTETCTCIGGTIGECTCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCAT
CAGCACCCABGGAAGGGCC TGGAGTGEATTGECTACATCTATTACAGTEAGAGCACCTAL

TACAACCCGTCCCTCAAGAGTCOAGTTACCATATCAGTAGACACGTCTAACRACCAGTTC
TCCCTGAAGCTCAGCTCTGTCACTGCCGCEGACACGECLETETATTACTGTGCGAGRGCC
GATTACGATTTTTCCGAGTCCTTATTTTCACTACTCCEGCCAGGGAACCCTRGTCACLETC
TCCTCA

142 Heavy Chain Protein:

QVQL&ESGPGLVK?SQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIYYSGSTY
YHPSLKSKVTISVDTSKNQFSLKLSSVTAADTAVY {CARADYDFWSGYTFDYHGQGTLVTV
s8

143 Light Chain DNA:

GACATCCAGCTGACCCAGTCTCCATCCTCCCIGTCTGCATC TG TAGGAGACAGAGTCALE
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGARACTA
GGGAAAGCCCCTARGCGCCTGATCTATGCTGCATCCAGTTTGCARARTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGCCACAGAATTCACTCTCACAATCAGCAGCCTGCAGCLT
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GCGGACCAAGGTGGAAATCAAAC

144 Light Chain Protein:
DIQLTQSPESLAASVEDRVTITCRASQGIRNDLEGWY QOKPGRAPKRLIVAASST.ONGYPS
RFSGSGEGTEFTLTISSLOPEDFATY YCLOHENSYPRT FGQOTKVEIK

Antibody U1-26

145 Heavy Chain DNA:
CAGGTCGCAGCTGCAGGAGTCGEGCCCAGGACTGGTCAAGCCTTCACAGACCOTETCLOTC
ACCTGCACTGTCTCTGOTCOCTCOATCAGCAGTEGTGATTACTALTCEAGCTCCATCCGE
CAGTACCCAGGGARGOGCCTEGAGTGGATTGGETACATCTATTACAGTGECAGCACCTAC
TACAACCCGTCCCTCARGAGTCCAGTTACCATATCAGTAGACACGTCTARGAACCAGTTC
TCCCPGAAGCTGOGCTCTGTCACTEUCGUGGACACGGCCETGTATTTCTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGPTATT TTCACTTCTCGCGLCAGGGAACCCTGGTCACLGTC
TCOTC

146 Heavy Chain Protein:

QVQL&ESGPGLVKPSQTLS&TCTVSGGSISSGDYYWSWIRQYPGKGLEWIGYIYYSGSTY
YNPSLESRVITISVDTSKNQFSLALGSVTAADTAVYFCARADYDFWEGYFDFWCQGTLVTV
g

147 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACT
ATCACTTGCCGGGCAAGTCAGGGCATTAGARATGATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTCATCYATGCTGCATCCAGTT TGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGEATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GRAGATTTTGCAACTTATTACTGTC TACAGCATAATGGTTACCCGTGGACGTTCGGCCAA
GGGACCAAGGTGGAMATCAAAC

148 Light Chain Protein:
DIQMTQSPSSLSASVEDRVTITCRASQGIRNDLGWYQOKPGKAPKRLIYAASSLQSGVPS
RFSGSGSGTEFTLTISSLOPEDFATY YCLOHNGYPRTFGQGTRVEIX

Antibody U1-27

149 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTEETGCAAGCCTTCACAGACCCTETCCCTC
ACCTGCACTETCTCTEGTGECTCCATCAGCAGTGGPGATTACTACTGGRAGCTCOATCCGE
CAGTACCCAGGGBAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCARGAGTCCAGTTACCATATCAGTAGACACGT CTAAGRACCAGTTC
TCCCTGAAGCTEEGCTCTGTCACTGCCGCGGACACGGCCOTETATTTC TG TECOAGAGET
GATTACGATTITTGGAGTCETTATTTTGACTTCTGEGGCCAGGGAACCCTAGTCACCETE
TCCTC

150 Heavy Chain Protein:
QVOLOESGPGLVEPSQTLSLTCTVSGGSISSGUY YWSWIRQY PGRGLEWIGY IYYSGSTY
YHESLKSRVYTISVDTSKNOFSLKLGSVIRALTAVY FCARADYDFWSCY FOFWCOGTLYTY
5

151 Light Chain DNA:
GACATCCAGATCACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACE
ATCACTTGCCGEGCARCGTCAGCGCATTAGAAATCATTTAGCCTGGTATCAGCAGAARLCA
GGGAARGCCCCTAAGCCCCTGATCTATACTGCATCCAGTT TGCARAGTGGGGTCCCATCA
AGGT'TCAGCGGCAGTGGATC TCGCACAGAATTCACTCTCACAATCAGCAGCCTGCAGCLT
GRAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCETCCALGTTCGGCCAA
GGGACCAAGGTGGARATCAAAL

152 Ligh_f(_ Chain F__’rote_ir_]: .



DIOMTQSPSSLSASVEDRVTITCRASQEIRNDLGWYOQKPGRAPKRLIVYAASSLOSGYPS

RFSGSCSGTEFTLTISSLOPEDFATYYCLOHNGY PHTFCGQGTRVEIK

Antibody U1-28

153 Heavy Chain DNA:
CAGGTGCAGCTIGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCIETCOCTC
ACCTGCACTETCTICTACTEGCTCCATCAGTAGTCGTGATTACTACTGGAGCTGGATCCAC
CAGCACCCAGGGAAGGGCCTCGAGTCGATTCCGTACATCTAT TACAGTCCGAGCACCTAL
TACAACCCGTCCCTCAAGAGTCCAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTCAAGCTCAGCTCTGTGACTGCCECGEACACGCCCETETATTACTGTGCGAGAGCG
GATTACCAPTTITGCAGTEETTATTTTCACTCCTGGGGCCAGGGAACCCTGETCACCGTC
TCCTCA

154 Heavy Chain Protein:

a———a

QVQLOESGPGLVKPSOTLALTCTVIGES ISSODYYWSWIROHPGKGLEWIGYIYYSGSTY
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YNPSLESRVTISVDTSKNQF SLELSSVIAADTAVY YCARADYDFHSGYFDEWGQGTLVIV

g8

155 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCOGEGCARGTCAGGGCATTAGAAATCATTTAGGCTCGTATCAGCAGATACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTIGCAAAGTCGEGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACARTCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTCEACGTTCEGCCAR
GGGACCARGGTGGAAATCARA

155 Light Chain Protein:
DIOMTOSPESLSASVEDRVTITCRASQGIRNDLGWYQOIPCKAPKRLIYARSSLOSGVRS
RFSGSGSCTERTLTISSLOPEDFATY YCLORNGY PHT FGQGTKVEIK

Antibody U1-31

157 Heavy Chain DNA:

CAGGTTCAGCTGGTCCAGTUTECAGCTGAGGTCAAGAAGCCTCGGGLCTCAGTGAAGETC
TCCTCCAAGGCTTCTIGGTTACACCTTTACCAACTATGGTATCAGCTGGGTGCGGCAGGLC
CCTGGACAAGCGCTTCAGTGCATCECATGEATCAGCGCTTACGATGCTTACAGAARACTAT
GCACAGAAGCTCCAGGGCAGAGTCACCATGACCACAGACACATCCACGACCACTGACCTAL
ATGGAGCTGAGCAGCCTGACATCTGACGACACGGCCEGTGTATTACTCTGCCAGAGATGETT
CARGACTACGUETCACTACCACTACTTTGACTACTGEGECCACGEAACCCTEETCACCGTC

TCCTCA

158 Heavy Chain Protein:

QVQLVQSGAEVKKPGASVKVSCKASGYTFTNYGISWVRQAPGQGLEWMGWISHYDGYRNY
AQKLQGRVTMTTDTSTTTAYMELRSLRSDDTAVYYCARDVODYGDYDY PDYWGQGTLVTV

58

159 Light Chain DNA:
CACATCCAGATCACCCAGTCTCCATCCTCCCTETCTGCATCTETAGGAGACAGAGTCALC

ATCACTTGCCGGGCAAGTCAGAGCATTAGCAGTTATTTARATTGCTATCAGCAGARACCA
GGGAAAGCCCCTRACCTCCTGATCTATCCTGCATCCACTTTGCARAGTCGCGTCCCATCA
AGATTCAGGGGCAGTGCATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTCCAACTTACTACTGTCAACAGAGTTACACTACCCCCATCACCTTCGGLCAA
GGGACACGACTGGAGATTAAA

160 Light Chain Protein:
DIOMTOSPSSLSASVGDRVTITCRASOS IS SYLNWYQOKPGRAPNLL I YARSSLOSGVPS
RERGSGSGTDITLPISSLOPEDPATY YCQQSYSTRPITFGQOGTRLELK



Antibody U1-32

161 Heavy Chain DNA:
CAGGTGCAGCTGCAGGACTCGGECCCAGGACTEETGAAGCCTTTACAGACCCTIGTLCCTC
ACCTGCACTETCTCTGGTGGCTCCATCAGCAGTGGTGAT TACTACTGGAGCTGGATCCEE
CAGCACCCAGGGAAGGGCCTGGAGTGOATTCECTACATCTATTACAGTGGGACCACCTAC
TACABCCCGTCCCTCARGAGTCOAGTTACCATATCAGTAGACACGTCTABGARCCAGTTC
GCCCTGAAGCTGAACTCTGTGACTECCGOGCACACGGCCOTETATTACTETGCGAGAGCC
GATTACCATTTTTGGAGTCETTATTTTCACTACTGGGGCCAGGEAACCCTGGTCACCGTC
TCCTCA

162 Heavy Chain Protein:

QVOLOESGPGLVKPLOTLSLICTVEGGE IS SODYYWEWIROEPGRKGLEWIGY IVYSGTTY
YNPSLESRVITISVDTSRNQFALRKLNSVTAADTAVYYCARADYDFWS GYFDYWEQGTLVTY
S8

163 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGLATCTGTAGGAGACAGAGTCACT
ATCACTTCCCGGGCACGTCAGCCCATTAGAAATGAT TTAGGCTGGTATCAGCAGAAACCA
GGGARAGCCCCTCAGCGCCTCATCTATGCTGCATCCAGTTTGCAAAGTGEGGTCCCATCA
AGGTTCAGCEGCAGTGEATCTGECACAGAATTCTCTCICACAATCTCCAGCCTECAGCCT
GAAGATTTTIGCAACTTATTACTGTCTACAGCATARTAGTTACCCGTGGACGTTCGGCCAA
GGGACCAAGGTGGAAATCARAC

164 Light Chain Protein:
DIQMTOSPSSLSASVGDRVTITCRAGOGIRNDLOWY QUKPCKAPORLIYAASSLQSGVPS
RFSGSGSGTERFSLTTSSLOPEDFATYYCLOHNSYPHTFGQGTKVETK

Antibody U1-35

1.65 Heavy Chain DNA:

CACGTGCAGCTGOTGEAGTCTEGGEEAGGL TTGETCAAGCCTGGAGGETCCCTEAGACTC
TCCTETCCAGCLICIGEATTCACCTTCAGTCACTACTACATGAGCTGEATCCECCAGELT
CCAGGGAAGGGGCTGEAGCTECCTTTCATATATTAGTAGTAGTGGTAATAACATATACCAL
GCAGACTCTGTGAAGGGCCGATTCACCATCTCCAGGGACAACGCCAAGAACTCACTGTAT
CTGCAARTGAACAGCCTCAGAGCCGACGACACGGLCETCTATTACTGTGCCAGAGAGAGA
TATAGTGGCTACGACGACCCTGATGGTT T TCATATCTGGGGCCARGGRACRATEGTCACT
GTCTCTICA

166 Heavy Chain Protein:
QVQLVESGCCLVKPGGSLRLSCAASGFTFSDYYMESWIRQAPCRGLEWVSY ISSSCNNIYH
ADSVEGRFTISRONAKNSLYLOMNS LRAEDTAVYYCARERY SGYDDPDAFD IWGOGTMVT
V55

167 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCCAGGCGAGTCAGGACATTAGCARCTATTTAAGT TGETTTCAGCAGARACCA
GGGAAAGCCCCTAAGCTCCTGATCCACGATCCATCCAAPTTGCARACAGGGGTCCCTTCA
AGGTTCAGTGGAAGTGGATCTGGGACAGATTTTACT TTCACCATCAGCAGCCTGCAGCCT
GAAGATATTGCAACATATTACTGTCAACAGTATCATAATCCCCCGTGCAGTTTITGGCCAG
GGGACCAAGCTGGAGATCARA

168 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCQASQDISHYLSWFQOKPGKAPKLLIHDASHL ETCYPS
RFSGSGSCGTDFTFTISSL)PEDIATYYCAQYDHPPCEFGOGTRKLELK

Antibody U1-36
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169 Heavy Chain DNA:

CAGGTGCAGCTGCAGGAGTCGGGCCCAGCGACTGATSAAGCCTTCACAGACCCTGTCCCTIC
ACCTGCACTOTCTCTGGTCGCTCCATCAGCAGTGGTTATTACTACTEGAGCTGGATCLGE
CAGCACCCAGGGAAGGGBCCTGRAGTCCATTCGETACATCTATTACAGCTGGGACCACCTAC
TACAATCCGTCLTTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTCAMACTOAGCTCTGTGACTGCCECCGACACGGCCGTETATTACTGTGCGAGAGCC
GATTACGATITTTGGAGTGETCACTTIGACTACTGGGGCCAGGAAACCCTGETCACCGTC
TCCTCA

170 Heavy Chain Protein:
QUOLOESGPELVKPSQTLSLTCTVS GG IESCYY YR SWIRQHPGROLEWIGY IYYSGPTY
YNBSFESRVTISVDTSKNOFSLKLESVIAADTAVY YCARADY DEWS GHEDYWGQGTLVTY
88

171 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCOCTGTCTGCATC TG TAGGAGACAGAGTCACC
ATCACTTGCCGGECAAGTCAGGECATTAGAARTGATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCARACTGGEGTCCCATCA
AGGTTCAGCGECAGTGEATCTGOGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGT TACCCGTGGACGTTCEGCCAR
GGGACCRAGGTGGAAATCAAA

172 Light Chain Protein:
DIOMTOSPSSLAASVGDRVIITCRABQCIRNDLGHWYQOKPGKAPKRLIYAASSLOSGVRS
RFSGEGSGTEFPLTISSIQPEDFATYY CLOHSYPWTFGQGTKVELK

Antibody U1-37

173 Heavy Chain DNA:

CAGGTTCACGCTGETGCACTCTEGAGCTGAGGTCAAGAAGCCTELEGCCTCAGTGAAGGTC
PCCTCCAAGGCTTCTGETTACACCTTTACCAGC TATCATATCAGCTGOGTCGCGACAGGLL
CCTGGACAAGGACTTGAGTGGATGGCATGGATCAGCGCTTACGATGGTCACACAAACTAT
GCACAGAAGCTCCAGGGCAGAGTCACCATGACCACAGACACATCCACCAACACAGCCTALC
ATGGAGCTGAGGAGCCTGACGATCTGACGACACGGCCGTTTATTACTGTGCCAGAGACCCE
CATGACTACAGTAACTACCAGCCTTTICACTTCTCGGELCAGECAACCCTEETCACCGTT
TCCTC

174 Heavy Chain Protein:
QVOLVOSGARVKEPGASVKVSCKASGY TRTE YEISWVROAPGQGL EWMGWI SAYDGHTNY
AQRIOGRVTMTTOTS TNTAYMELRSLRSDOTAVY YCARDPHDY SNYEAFDFWGQGTLYTV
s

175 Light Chain DNA
atgaggtoccctgeteagetectggggcteoctgectactotggetecgaggtgecagatgty
acatccaqatqacccaqtctccatcctccctgtctqcatctqtaqqaqacagagtcaccat
cacttgcegggcaagbcagageattagecagttatttaaattggtatecageagaaaccaggy
azagececctaacctoctgatetatgotgeatecagtitgecazaagtggggtececateaagat
tcagtggecagtggatotgugacagatteactocteaccateageagtetgoaaccigaaga
ttttgeaacttactactgtcaacagagttacagtacceecateaccticggecaagggaca
cgactggagattaaacgaactgtggetgcaccatetgtetteatetteccgecateotgatyg
ageagttgaaatobggaactgectetgtigtigtgectgctgaataactictateccagaga
ggrraaagtacagtygaaggtggataacgece

176 Light Chain Protein:

DIéMTQSPSSLSASVGDRVTITCRASQSISSYLNNYQQKPGKAPNLLIYAASSLQSGV?SR
FEGSGSCTDPTLPISSLOPEDPATYYCOQSYSTRITFGQGTRLELK

Antibody U1-34
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177 Heavy Chain DNA:
accatggactggacctggagggtecttttettggtggcageaqgeaacaggtgeecactecea
gglteagetggtycagtctggagclgaggtgaagaagectggggeckcagtgaaggtetent
qcaaqgcttctqgttacacctttaccaactatgqtatcagétggqtgcggcaqgcccctgga
caagggettgagtggatyggatggatcagegettacgatggttacagaaactatgracagaa
gctccagggeoagagteaccatgaccacagacacateeacgacecactgectacatggagectga
ggagectgagatctgacdgacacggeegtgtattactgtygcgagagatgttcaagactacggt
gactacgactactttgactacktggggecagggaaccctggicacegbetecteagettecan
caagggeccatecgtottececceetggiygecctgeteccaggagoaccecgagagcacageoyg
cectgggctgectggtcaaggactacttecoegaacoey

178 Heavy Chain Protein
QVOLVOSGAEVKKPGASVAVSCKASGY TFINY GI SWVROAPGQCLEWMEWISAYDGYRNYA
QRLOGRVIMTID TS I TTAYMELRSLRSDDTAVY YCARDVODYGDYDY FDYWGQGTLYTVSS

179 Light Chain DNA:
cagoteoctggggctectygctactetgygctecgaggtgocagatgbgacatecagatgacece
agtctocatectecctgtetgeatotgtaggagacagagtcaccatcactigecgggeaag
teagageoattageagtiatttaaatiggtatcagragaaaceagggaaageecctaaccte
ctgatctatgetgeatecagttitgeaaagtggggteccatcaagattcaglggeagtggat
ctgggacagatttcactcteoaccatecagragtectgeaacctgaagatttigeaacttacta
ctgtcaacagagtiacagtaceecoateaccticggecaagggacacygaciggagattaaa
cgaactgtggectgoaccatetgteticatettoeegecatctgatgageagt tgaaatetyg
gaacigectebgttgtgtgectgetgaataacttetateccagagaggecaaagtacagtg
gaaggtggataacgee

180 Light Chain Protein:

DIQMTQSPSSLSASVEDRVIITCRASOS IESYLUNWYQOKPCKAPNLLIYAASELOSGVPER
PEGSGSGTDFTLTISSLOPEDFATYYCOOSYSTRITFGOGTRLELK

Antibody U1-1

181 Heavy Chain DNA:

catctgtggttettoctectgetggtygcageteccagatgggtoectgiccecaggtgeage
tgcaggagtogagoccaggactggtgaageet tcacagacectgtoecteacctgeactgt
ctetggtggetecatecaacagtyggtgattactactggagetggatecgecageaccoaggg
aagggectggagtggattyggtacatctattacagtgggageacctactacaacecgtece
tcaagagtegaghbtaccatatcagtagacacgtetaagaaccagttetecctgaagetgag
ctotgtgactgeogcggacacggecgtgtattactgtgegagageagattacgattettgg
agtggttacttigactactggagecaggaaaccetggteacegtetectcageciiecacea
agggcecatcggtotteccectggeacectectecaagageaccetggyggracaacgge
cotyyg ’

182 Heavy Chain Protein
QUQLOESGPGLVKPSQTLSLTCTVSGGS INSGDY YWSYIROHPGKGLEWIGY IV YSGSTYY
NPBLKSRYTISVDTSKNOFPSLKLSSVTIAADTAVYYCARADYDFHEGY FDYWCOGTLVTVSS

103 Light Chain DNA:
atgaggglecctgotragetectggggetiectgeltgetectggtbeccaggtgecaggtgtga
catcrcagatgacccagtectecatectecctgbctgeatectgtaggagacagagtcaccateca
ctigecgggcaagteagggcattagaaatgattbaggetygtateagcagaaaccaggyasa
gececetaagegeetgatetatgotgeatecagtitgcaaagtggggtcecateaaggtiecay
cggcagtggatetgggacagaattcactcteacaatcagecagectgeagectgaagattttyg
caacttattactgtcetacageataatagttacccgtggacgttocggecaagggaccaaggty
gaaatcaaacgaactgtggctgeaccatetgicticatoettocegecatetgatgageagtt
gaaatctggaactgcetotgttgtgtgectgotgaataacttetateccagagaggccaaay
tacagtggaaggtggataacge

184 Light Chain Protein
DIOMTQSPSSLSASVGDRVTITCRASOGIRNDLGWYQOKPGKAPKRLIYAASSLOSGVPSR
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FSGSGSGTEFTLPISSLOPEDFATYYCLOHNSYPUTFGOGTKVEIK
Antibody U1-3

185 Heavy Chain DNA:
tgdgttctbecttetgetggtggcagetecccagatgygtoectgteccaggtgecagetgcagga
gtegggoccaggactggtyaagecttoacagacectgtcceteacctgeactgtetetyggty
getocatcageagtaggtggtractactggagetyggatecgocagcacccagggaagggecky
gagtggattgggtacatetattacagtgggagcacetactacaaccegtecctoaagagicyg
agttaccatatcagtagacacgtctaagaaccagtictocctgaagetgagetctgtgacty
cegecggacacggecgtgtattactgtgogagagatgyctatgatagtagtygttattaceac
ggotactttgactactggggecagggaaccetggtcacegtoctecteageetecaccaaggyg
ce

186 Heavy Chain Protein

OVQLOESGPGLVKPEQTLELTCTVEGCS TSSCEYYWSWIROHPCRCLENIGYTYYSGSTYY
NPSLRSRVITSVDTSKNOF SLKLS SVTAADTAVY Y CARDGY DS SGY Y HAYYDYWGRGTLYT
VsS

187 Light Chain DNA:

H3_130_1N1K
caggtctteattbchectgtigetotggatectetggtgectacggggacategkgatgacece
agtctcoeagactecctggetgtgbectoetgggegagagggccaccatcaactgraagtecayg
ccagagtgtittatacagetecaacaataagaactactiagetiggtaccageagaaacea
ggacagectectaagetgeteatttactgggeatctacecgggaat ceggggtecetgace
gatteagtageagegggictgggacagatitecactetecaccatcageagectgeaggeiga
agatgtggeagtttattactgtecageaatattatagtacteogcteactttcggeggaggyg
accaaggtggagatcaaacgaactgtggetgeaccatctgtettcatettceegecatety
atgagcagttgaaatclggaactgectetgttgtgtgectigetgaataactictatoccay
agaggccaaagtacagtggaaggtggataacge

188 Light Chain Protein:
DIVMTOSPDSLAVSLGERATINCKSSQEVLYS SNNENYLAWYQQKPGOP PRI LIYWASTRE
SGVPDRFSGSGSGTDFTLTISSLOAEDVAVY YCQQYYSTPLTFGGETRVEIK

Antibody U1-4
H3_133_1N1G1

189 Heavy Chain DNA
ctgtggttottecteetgetgytgyeagetcccagatgggtectgteccaggtgeagatgea
ggagtogggcocaggactggtdaagect teacagaceetgteactecacetgeactigtetetg
gtggetccatcagtagtggtgatiactactggagetggatecgecagracecagggaaggge
ctggagtggattgggtacatctattacagtgggageacctactacaacecgtococtcaagag
tegagtbaccatateagtagacacgtictaagaacecagttetecctgaagtbtgagetebgtga
ctgecgeggacacggecgtgtattactgbgegagagecgattacgatttitggagbggttat
tttgactactyggggcragggaaccetggteacegbetecteagectocaccaagggeeeatc
ggtcttececectggeacecte

190 Heavy Chain Protein

QVQLOESGPGLVKPSOTLESLTCTVECES ISSEDYYHESWIROHPGRGLEWIGY IYYSGSTYY
NPSLKSRVTISVDTGRNQFSLRLSSVTAALTAVYYCARADYDFWSGY FDYWGQGTLVTVSS

192 Light Chain DNA
H3_133_1N1K

gtgcocgeteagegeetyggggctectacigetetggtteccaggtgeccaggtgtgacatee
agatgacccagtoteocateoctecotgtetgeatetgtaggagacagagteaceateactiyg
cogggcaagtcagggecattagaaatgatttaggetggtatcagragaaaccagggaaageo
cctaagegectgatctatgetgeatecagttigrasagtggggteccatecaagyttoeagey

PRI VPP SR TR e T T VI EpnRy PRV WP DEN IS RSP T WE S S
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Gragiggarulyyddedydd i Uaciilidund tiaydiagitiguaguiiyaadygai Lt igo
aacttattactgtetacagecataataattaccegtggacqgticggccaagggaccaaggty
gaaatcaaacgaactgtggetgeaccatetgtettoatetteocgecateotgatgageagt
tgaaatctggaacty

192 Light Chain Protein

DIOMTQSPSSLEASVGDRVTLTCRASQGIRNDLGWYQOKPGKAPKRLIYAASSLOSGVESRE
SGSGSCTEFTLTIS SLOPEDFATYYCLOBNNY PUTFGOCTRVEIK

Antibody U1-5

193 Heavy Chain DNA:

H3_138_1N1G1
tggttottectictgetggtggeageteccagatyggtectytececaggtgeagetgcagga
gtcgggcccaggactggtgaagecttecacagacectgieoccteacctgeactghctetggtyg
gotocatcageagiggtgattactactggagetggatecgecageacecagggaagggccty
gagtggattgggtacatetattacagtgggageacetactacaacecgtocctecaagagtey
agttaccatatcagtagacacgtctaagaaccagttctecctgaagetgagetetgtgacty
cegoggacacggecgtgtatttetgigcyagageegattacgattittggagtggtiatott
gactactyggggeeagggaacectygteacegtetecteageotecaccaagyggee

194 Heavy Chain Protein
QVOLOESGPGLVKP SOTTLS LICTVSGGS IS SEDYYWSWIRQHPGKGLEWIGYIYYSGSTY YN
PELESRVTISVDTSENQFSLRLSSVIAADTAVY FCARADY DRWSCYFEYWEQGTLYTVES

195Light Chain DNA:

H3_138_1N1K
atgagggteccogeteagetoctggggetectigetyctetggticecaggtgecaggigtya
catccagatgacceagtotecatectcectgtetgeatetgtaggagacagagtecaceatca
cttgoeogggeaagteagggeattagaagatgatttagyctggtatcageagaasaccagggasa

geccotaagegectgatetatygotygeatecagitigcaaagtggggtoccatcaaggbtecag
cggeagtggatetgggacagaatteacteteacaatcagecagectgeagectgaagat bty
caacttattactgtctacageataatactiaceegiggacygtiogygceaagggaceaaggtyg
gaaatcaaacgaactgtggetgeaceatetgtettcaketccegecatetgatgagragtt
gaaatctygaactygoctetgtigtgtgoctgebygaataactictateccagagaggocaaag
tacagtggaaggtggataacgo

196 Light Chain Protein
DIOMTOSPSSLEASVGDRVTITCRASQGIRNDLGWYQQRPGKAPKRLIYAASSLQSGVPRS
RFSGRGSGTEFTLTISSLOPEDFATY YCLQHNTY PUTFGQGTKVETK

Antibody U1-6

197 Heavy Chain DNA:

H3_162_1N1G1
tggttcttectictgetggiggcagotoccagatgggtectgteccaggtgeagetgeagya
gtegggeccaggactggtgaageetteacagacectgteccteacetgractgtotetggtyg
geltecatcagecagtggtgatiactactggagetggatocgecageacecaggyaagggectyg
gagtggattgggtacatctattacagtgggagcacctactacaaccegteoctecaagagteyg
agttaccatatcagtagacacgtctaagaaccagttetecetgaagetgagetckgtgacty
cegeggacacggecgtgtatttetgtgegagageegattacgattitbggaatggtatttt
gactactggggccagggaacectggtecacaegteteeteagectocaccaagggece

198 Heavy Chain. Protein

QVQL@ESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQH?GKGLEWIGYIYYSGGTY
YNPSLESRVTISVDTSKNQFSLKLESVTAADTAVY FCARADYDFWNGY FDYWGQGTLVTV
88
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199 Light Chain DNA:

H3 162 1N1K
atgagggtceccegetcagetoctyggggetectgetgetctggtibteccraggtgecaggtgtga
Catccaqatgacccagtctccatcctccctqtctqqatctqtaqqagacaqagtcaccatca
cttgeegaggeasgteagggeattagaaatgatttaggotggtatcagcagaaaccaggygaaa
geeectaagogrotgatotatgotgettocagtt tgcaaagtggggtoccatcaaggt toag
cggcagtggatetgggacagaatteacteboaraatecageagectgecagoectgaagatttty
caacttattactgbctacageataatacttacccgtogacgttogyecaagggaccaaggty
gaaatcaaacgaactgtggctgeaccatetgtetteatettececogecatetgatgageagtt
gaaatcktggaactgecctetgtigigtgectgetgaataacttctateccagagaggocaaay
tacagtggraggtggataacgec

200 Light Chain Protein
DIQMTOSPSSLSASVGDRVTI TCRASOCIRNDLAWYQUKPCKAPKRLIYARSSLQSGVPS
RFSGSGSGTEFTLTISSLOPEDFATY YCLOHNTYPRTPGQGTRVEIK

Antibody U1-8

201 Heavy Chain DNA:
H3_174_1N1G1

Ltggtqqcagvaqcfacaggcacccacg”ccaggtccaqctqgtacagtctggqgctqaggt
gaagaagoctgggyecoteagtgaaggtoctectyoaaggtttecggatacacectecactgaat
tatcecatgtactgggtacgacaggetectygaaaaggoet tgagtggatgggaggttttgat

cctgaagatgygtgaaacaatcetacgcdcagaagtteccagggecagagteaccatgaccgagyga
cacatctacagacacagoetacatgygagetgageagectgagatetgaggacacggeegtgt
attactgtgcaactgggtggaactacgbetttgactactggggecagggaacectyggteace
gtotecteagecteccaccaagyggece

202 Heavy Chain Protein
QVQLVQSGAEVRKPGASVRKVSCKVSGY TLTEL SMYWVRQAPGKGLEWMGGFDPEDGETI YA
QKFQGRVTMTEDTSTDTAYMELS SLRIEDTAVY Y CATGHNY VEDYRGQGTLVTVSS

203 Light Chain DNA:

H3_174_1N1K
ggatcecagtggggatattgbgatgactcagtctecactcteectgeoegteacoectggaga
gocggeckecateteetgeaggtocagtcagagectoectgeatkagtaatggatacaactatt
tggattggtacctgoagaagecagggeagtectccacagctockgatetatitggaticteat
cgggecteoggggtecetgacaggtteagtggragtggateaggeacagatittacactgaa
aatcagcagagtggaggctgaggatgtiggggtttattactgeatycaagetctacaaacte
cgcteactticygcggaggyaceaaggtggagatcaaacgaactgtgygctgeaceatctgte
tteatettecegecat

204 Light Chain Protein
DIVMIQSPLSLPVIPGEPASISCRESOSLLHSNGYNYLDWYLOKPGOSPQLLIYLDSHRA
SGVPDRFSGEGSGTDFTLKLSRVEAEDVGVYYCHOALOTPLTFGEGTKVEIR

Antibody U1-11

205 Heavy Chain DNA:

H3 178__1N1G1

tggttettectictgetggiggeageteccagatgggtoctgticeccagygtgcagetgeagga
gtcgggcccaggactggtgaagecttcacagacectgtecctecacotgractgtetetggty
gctecatcageagtggbgattactactggagetggatocgccageacecagggaagyggectyg
gagtggattgggtacatctatiacagtgggageacctactacaaccogtecctcaagagtcg
agttaccatratcagtagacacgtctaagaaccagttetecctgaagetgagetectgtgactyg
ccgcggdcacngCutgtatLtctgtchagaqccqattacgatttttggagtgqctatttL

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L P A D
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QuULaligygyiiayyyddllleyLidliyLiLLielaiU e LLCallUddyyyluiatcgay
tetteecoetgy

206 Heavy Chain Protein
QVOLQESCGPGLVKPSQTLSLTCTVSGES T SSCDYYWSWIROHPGRGLEWIGY IYYSGSTY
YNPSLKSRVPISVDTSKNOFSLKLESVTAADTAVY FCARADYDENSGY FRYUGOGTLYTY
8s

207 Light Chain DNA:

H3_178_1N1K
atgagggtcecccgeteagetectyggggetectgetgetetggtteccaggtgecagygtgty
acabtccagatgacccagtetecatectecctghetgeatctgtaggagacagagteaceat
cacttgecgggeaagtoagggeatiagaaatgatitaggectggtatcagecagaaaccagyy
aaageecctaagegoctgatctatgeotgecatecagttigcaaagtygggygteccatcaaggt
tcagcggeagtggabotogyacaaaattcacteteactatcageageetgragectgaaga
tttigeaacttattactgtetacageataatacttacecgtyggacgttoggocaagggace
aaggtyggaaatcagacgaactgtggctgeaccatetgtettcatetbtecegecatotgaty
agcagttgaaatetggaactgcctetgtigtgtgectgctgaataactictatocecagaga
ggccraagtacagtggaaggtggataacgec

208 Light Chain Protein
DIOMTQSPSSLSASVGDRVTITCRASQGIRNDLEWYQQKPGKAPKRLIYAASSLOSGVP
SRFSGSGSCTKFTLTISSLOPEDFATYYCLQHRTY PWTFGQGTKVELR

Antibody U1-16

209 Heavy Chain DNA:

H3 221 1N1G1
accatgagacatetgtggticttcotoctyctggtggeageteccagatggygtectgtece
aggtgcagotgoagygagtogggeecaggactgygtgaagecttcacagaceetygteceteac
ctgeactgtetetygogtygetecatecaycagtygtgattactactggagetggateceyccay
cacceagggaagggectggagtggatigggtagatetattacagigggageacctactaca
acccgtocctcaagagtegagbtaccatatcagtagacacgtctaagaaccagtbectoect
gaagctgagetotgbgactgecgeggacacggecgtgtattactgtgcgagageggattac
gatttitggagtggttattttgactactggggecagggaatectggteacegtetecteag
cctocancaagggeccatoggtoticeecctggeaccetectecaagaacacetetygygy
cacageggecctygggctgoctggicaaggactacttooecgaaceggtyacyggtgtoctgy
aactcaggcgecaty

210 Heavy Chain Protein
QVQLOESGPGLYKPEQTLELTCTVEGES ISSGD Y YNSWIRQHPGRKGLEWIGYIYYSGSTYY
NPSLKSRVTISVDPSKNQPSLKLSSVTAADTAVYYCARADYDFWEGYFDYWGQGTLVIVSS

211 Light Chain DNA:

H3_ 221 1N1K
atgagggtccecgeteagetbectggggotoctgotgebectggtiteccaggtgecaggigt
gacatccagatgacccagbctecateeteeetgtetgeatctgtaggagacagagteace
atcactitgecgyggcaagtcagggcattagasatgatttaggectygtatcageagaaacea
gaggaaageecctaagegectgatctatgetgecateccagtitgecaaagtggggtcecatea
aggtteagoggeagtaggatctgggacagaattcactcteacaatcageagectgcagect
gaagatttigeaactiattactgictacageataatagttaceegtggacgtteggocas
goggaccaaggbggaaatcaaacgaactygtggetgeaccatetgtetteatettecegeca
tetgatgageagttgazatotggaactgoctetgttgtgtgectgotygaataacttetat
crocagagaggcecasagtacagtyggaaggtggataacgee

212 Light Chain Protein
DIOMTOSPSSLEASVGDRVTITCRASQGIRNDLGWYQQOK PGRAPKRLIY ARSSLOSGVPSR
FSGECSCTEFTLTISSLOPEDFATYYCLOHNS Y PHTFGOGTKVETK

Antibody U1-27



213 Heavy Chain DNA:

H3_ 224 1N1G1

tggttcttecttetgetggtggeageteccagatgggtectgteccaggtgeagetgeagy
agtcgggeccaggactggtgaagecttcagagaccectgteccetcacetgeactgictetgy
tggctcocatcageagtggtgattactactggagetyggatococgocagracoccagggaagygygc
ctggagtggatitggatacatctattacagtgggageacetactacaattogtecctcaaga
gtegagttaccatatcagtagacacgtetaagaaccagttoctdcctgaagetgagetotygt
gactgccgeggacacggecgtgtattactgtgegagageggat tacgat e ttgyagtyggt
tattttgactactguggocagggaaccciggtoacagtetocteagectccaccaaggyce
catcqg .

214 Heavy Chain Protein
QUOLOESGPGLVKPSOTLSLTCTVSGOSISSEDY YWSWIRQHPGKGLEWTGY TYYSGSTYY
NESLKSRVTISVDTSKNGPSLKLSSVTAADTAVY YCARADY DFWSGYFDYWGOGTEVTVSS

215 Light Chain DNA:

H3_224 1N1K
ggtgccagytgtgacatccagatgacceagtetecatecteectgtetgeatetgtaggag
avagagteaccatcactigeegygcaagtecagggeattagaaatygatitaggetygtatea
gragaaacctgggaaagecectaagegectgatetatgotgeatccagtttgraaagtygyg
gtceccatcaaggtbtoageggeagigoatctgggacagaattecactctcacaatcagecagee
tqcagcctqaagéttttgcaacttattactqtctacaqcacaataqttacccgtggacqtt
cogocadgggaccaaggtggaaatcaaacgaactgtgyetgeaccatetgteticatote
cogeca

216 Light Chain Protein
DIOMIQSPSELSASVGDRVTITCRASQGIRNDLGWYOOKPGKAPKRLIYAASSLQBGVPS
RFPSGSGSGTEFTLILSSLOPEDFATY YCLOHNSYPHT FGQGTRVETK

Antibody U1-18

217 Heavy Chain DNA:

H3_ 227 1N1G1
aggktcttecttetgetggtyggeagetececagatgggteotgteccaggtgragecigeagy
agtogggeccaggactygtgaagecttocacagaccetgtoectcacctgeactgtetetgg
tggctecateageagtggbgat tactactggagetggatecegecageaceccagggaaggge
crggagtggattggatacatctattacagtgggageacctactacaacceogteoctcaaga
gtogagttaccatatcagtagacacgtotaagaaceagttetecctgaagetgagetetgt
gactgocgeggacacggecgtgtattactgtgogagagecgattacgattittggagtggt
tattbtgactactgygggocagggaacactggtcacegkctoctecagectecaccaagggee
catcggtotictecciggeaccetoctocaagageacchetggggaeacageqggecctygy
ctgcctyggtcaaggactacttececcgaacceggtaacggtgtegtggaactcaggegeccet

218 Heavy Chain Protein
QVOLQESGPGLVKPSQTLSLTCTVSGGS IS SCDY YWSWIRQHPCKGLEWIGYIYYSGSTYY
NPSLRSRVTISVDTSKNQFSLKLSSVTAADTAVY YCARADYDFWSGYFDYWGQGTLVTVSS

219 Light Chain DNA:

H3_227 1N1K
atgagggteecegetecagetectgggyctectgetgetetggticccaggtgecaggtgtga
catecagatgacccagtotecateoteoctgtetgcatctgtagyagacagagecaccatea
attgecgggeaagtcagggcattagaaatgatttaggetggtatcagragaaaccagggaaa
geecctaagegectgatetatgctgeatecagtttgeazagtgyggteocatecaaggbteay
cggeagtggatctygggacagaattecactectecacaatcageagectgragectgaagattetg
caacttattactgtctacageataatagttacecgtggacgbicggecaagggaccaaggty
gaaatcaaacqaactgtggctgeaccatetgtettcatettcecgeocatotgatgageaget
gaaatctggaactgectctgtigtgtgeoctgetgaataacttctatoecagagaggecaaay
tacagtggaaggtggataacg
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220 Light Chain Protein
DIQMTOSPSSLEASVEDRVTITCRASQGIRNDLOWYOOKPGKAPKRLIYAASSIQSGVPS
RFEGSGSGTEFTLTISSLOPEDFATY Y CLOHNS Y PWTFGQGTRVEIK

Antibody U7.-33

221 Heavy Chain DNA:
H4 14 1N1G4

ctgtggttcttcotictgetggtggecagetececagatgggtecegteccaggigeagebgd
aggagtegggeccaggactggtgaagecttecacagaccctgtecctcaectgeactgtete
tggtggctecatcageagtggtgattactactyggagectiggatecgecageacccagggaay
ggectggagtyggattgggtacatotattacagtgggageacctactacaaccegteeetca
agagtcgagttaccatgteagtagacacgtetaagaaccagtctaecctgaagetgagete
tgtgactgoegeggacacggecgbgtattactgigegagageegattacgatitttggagt
ggtcactttgactgetggggecagggaacectggteacegtectectecagettecaccaagyg
gecceatecgicttceece

222 Heavy Chain Protein
QVOLQESGPGLVKPSQTLSLTCIVSGGEISSCDY YWEWIRQUPGKGLEN IGY IYYSGATYY
NPSLESRVTMSVD TS ENQF S LKLS SUTAADTAVYYCARADY DFHSGHEDCWGQGTLY TV SS

223 Light Chain DNA:

H4 14 1N1K
atgagggteccocgoteagetectggggetectgetgetotggtteccaggtgecaggtgtyga
catccagatgacccagtctecatecteoctgtetgeatctgtaggagacagagtcaccatea
cttgcogggeaagteagggeattagagatgatitaggetggtatcageagaaaccagggasa
geccctaagegechgatetatgetygaatecagtttgecaaagtyggg teccatcaaggttcay
cggcagtggatctgggacagaaticactctecacaateageagectgeagectgaagatt iy
czacttattactgtctacageatecatagtiaccegtggacgtteggecaagggaccaagygtag
gaaatcaaacgaactgiggctgeaccatctgtettcatetteccgee :

224 Light Chain Protein
DIOMTQSPSSLSASVEDRVTITCRASQGIRDDLGWYQQKPGKAPKRL IYARS SLQSGVPSR
FSGSGEETEFTLTISSLOPEDFATY YCLONHSY PHTFGOGTRVELK

Antibody U1-29

225 Heavy Chain DNA:

H4 107 1IN1G4

tggctgagetgggttitecctegtigetcttitaagaggtgtecagtgtecaggtgeagetgg
tggagtctqggggaqgcgtgqtccaqcctngagqtccctgaqactctgctgtgcaqaqtc
tggattcacctitcaatagetatgacatgeactgggteegocaggetecaggeaaggggetyg
gaglbtoggtggeagttatatggtatgatggaagtaataaatactatgragactecgtgaagy
gocgattcaccatctetagagacaattecaagaacacygctgtatebgezaatgaacagect
gagagecgaggacacggetgtgtattactgtgegagagacegettgtgtactaatggtgta
tgctatgaagactacggtatggacgtetggggecaagggaccacggtecacegtetecteay
cticeacgaagggoccatecgtottcceastyggogeoctgctecagdageacaeteogagag
cacageegeceetggyce

226 Heavy Chain Protein
QVOLVESGGGVVOPGRSLRLSCAASGRTFNSYDMENVROAPGKGLEWVAVIWYDEENKYYA
DSVRGRFTISRDNSKNTLYLOMNSLRAEDTAVY YCARDRLOCTNGVCYEDYGMDVWEQGTTV
TV88s

227 Light Chain DNA:

H4 107 1N1K
atgagggtcectgeteagetectggggetectgetygotetggetetcaggtgecagatgiga
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cttqccagchaqtcaggacattagcaactatttaaattqqtatcagqaqaaaccangaaa
goeccctaaggtoctgatetacgatgeateccaatitggaaacaggggieccatcaaggt beag
tggaagtggatctgggacagatibtactttdaccatcagcagentgcagectgaagatgtteg
caacatattactgtecaacactatgatacteteccgetecactttocgyeggagggaccaaggty
gagatcaaacgaactgtggetgeaccatetgtettcatctiecegecatetgatogageaget
gaaatctggaactgeetetgtigtgtgectgetgaataactictateccagagaggecaaag
tacagtgy

228 Light Chain Protein
DIOMPOSPSSLEASVEDRVLITCOASODISNYLNWYOQOKPGRAPKVLIYDASNLETGVESR
FSGSGEGTDFTFTI SSLOPEDVATYYCOHYDTLPLTFCEGTKVEIK

Antibody U1-30

229 Heavy Chain DNA:

H4 116_1_1N1G4
ggactgtgcaagaacatgaaacaccigtggttettectectgotggtggeagetecoccagaty
ggtectgteccaggtgeagetgecaggagtegggeecaggactggtgaagectttacagacee
tgtecotecacctgeactgtetetggtggetecatcageagtyggtgattactactggagetygg
atgcgeocageacceagygyaaqggectggagtggattgggtacatetattacagtgggaccac
ctactacaaccegteoctoaagagbegagtiaccatateagtagacacgtetaagaaceagt
tegocctgaagotgaactetgtgactgecgequacacygacgtgtattactgtgegagagec
gattacgatttttggaghggttattitgactactggggeeagggaaccctggtecacegtote
ctoageticcaccaaggycccatecgtotiecococtgy

230 Heavy Chain Protein
OVOLOESGPGLVK PLOTLELTCTVICGS IS SGDY YWSWIRQHPGKGLEWIGYIYYSGTTYY
NPSLKSRVTISVDTSKNQFALKLNSVTAADTAVY YCARADYDFWEGY FDYWGQGTLYTIVSS

231 Light Chain DNA:

H4 116_1_1N1K
atgagggtceceoctgeteagetectggggetectgotgctetggtteceaggtgeccaggtaty
acatccagatgacceagtciccecatectecetgtectgecatetygtaygagacagagbcaccat
cacttgccgggeaggtecagggeattagaaatgatibtaggectggtatcagecagaaaccaggy
aaageecctoagegoctgatectatgetygeatecagtitgcaaagtggggteccatcaagyt
Lcageggcagtggatetgggacagaaticictetcacaatctccagectgeagectgaaga

. tikttgeaacttattactgtctacageataatagtltaccegtygacgticggecaagggace
aaggtggaaatcaaacgaactgtggetgeaceatetgtetteateticeegecatctgatg
agecagttgaaatctggaactgectetgtigtgtgectgetgaataactictateccagaga
gaccaaagtacagtggaaggtggataacgeccktaecaategyy

232 Light Chain Protein
DIQMTQSPRSLSASVEDRVTITCRAGQGIRNDLGWYQQKPGRAPQRLIYAASSIOSGVPSR
FSGSGSGTEFSLTISSLOPEDFATYYCLOHNSYPWIFGQGTRVEIK

[Chem. 15]
[0143]
Bt Sequence List of ODR
Chain antibodies number  CDRA CDR2 COR3
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X H GO INSCDYYWS ADYDFHSGYFDY
eavy 11 Y IYYSGSTYYNPSLKS
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_ﬂg!ll AT L RNV LG D SLNS IASTIND LOWL
N GGSI55GDYYWS ADYDFWSGYFDY
eavy U1-2 YIYYSGSTYYNPSLRS
Light RAGOQGIRNDLG ARSSLCS LOHNGYPWT
GGEISSGGYYWS DGYDSSGYYHGYFDY
Heavy 1a YIYYEGSTYYNPSLKS
WASTRES QQYVSTPLYT
Light KSSOSVLY S ONNKNYLA
Hea GEEISSGDYTNS ADYDFWSGYFDY
vy U1-4 ¥IYYSGSTYYNPSLKS |
" Light RASQOGIRNDLG ARSSLOS LOHRNY PWT
GOSIS5SGDYYWS ADYDFWSGYEDY |
Heavy Y IYYSGSTYYNPSLES
Ut-5
Light RASOGIRNDLG AASSLOS LOENTYPWT
H GGSISSGDYYWS ADYDFWRGYEDY
eavy Ui-8 Y IYYSGETYYNPSLKS
Uight RABQGIRNDLG ARSSLOS LOHNTYPWE
GGSISEGDYYWS ADYDFWSGYFDY
Heavy YIYYSGSTYYNPSLKS
1.7
Light RASQDIRNDLG AASSLOS LOHNSY PWT
GYTLTRLSMY GWNYVFDY
Heavy GFDPEDGETIYAQKFOR
1-8
Lt LDSHRAS MOALQTPLT ’
9 RSSQSLLHSNGYNYLD
GGS 158CDYYWS BDYDFWNGYFDY
Heavy U1-9 Y TYYSGSTYYNPSLKS
Light RASQDIRNDLG AASSLOS LOANS Y PWT
" GGSISSGDYYWS ADYDFWSGY FDY
eavy 1-10 YIYYSGSTYYNPSLKS
Light RASQGIRNDLG AASSLOS LORRNYPWT
H GGSISSGLYYWS ADYDFWSGYFDY
savy U111 VLYY SESTYYNPSLKS
LlQ ht RASQGIRNDLG AASSLQS LOHNTYPWT
GGSISSCDYYWE ADYDFWSGYFDY
Heavy s Y IYYSGSTYYNPSLKS
Light RASQGIRNDLG ARSSLOB LOENNY PWT
H GGSIESGOYYWS EDDGMDY
eavy 13113 YIYYSGSTYYNPSLKS
LGSHRAS MOALQTFIT
Light RSSOSLLASNGYNYLE
H GOS8 I SSGDYYWS ADYDFWSGY FDY
eavy 141-14 Y IYYSGSTYYNPSLKS _
, RASQGIRNBLG ARSSLOS LOANTYEWT
Light
- GGSYSSEGYYHS DGOV TAMVDAFDE
Heavy YIYYSGSTNYNPSLKS
Ji-18
Light RASUSLEGHYLA GASSRAT OYDRSPLT
’ GGSISSGDYYWS ADYDEWSGYFDY
Heavy Ut-18 YIYYSGSTYYNPSLKS
Light RASQGIRNDLG AASSLOS LQHNSYPWT
GGSISSGDYYWS ADYDEWSGYFDY
Heavy YIYYSGETYYNSSLKS
U117
Light RASQGIRNDLG AASELOS LOENSYPWT
GGSISSGDYYWS ADYDFWSGYFDY
Heavy 4118 YIVYSGSTYYNPSLKS
Light RASQGIRNDLG AASSLOS LOHNSYPWT
o GGSISSDYYWE GOYDFRSGEFDY
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neavy U119 YIYYSCSTYYNPSLKS |
Light sequence not available
' GGSTBEGOYYNS ‘
Heavy YIYDSGSTYYNPSLKS |DOGODGYSYSYGYLYoM
{J1-20 DV
Cight OASODISNYLN VASNLET COCDNLELT
Heavy GGSISSGDYYWS ADYDEWSGYFDY
1i1-21 YIYYSGSTYYNPSLKS
Light RASQDIRNDLG AASRLOS LOHNSYPHT
Heavy GGSISSGRYYWS ' ADYDFWEGY FDY
Ut-22 VIYYSGSTYYNPSLKS
Light RASQGIRNDLG AASSLOY LOHNSYBHT
GGSIS50DYYWS ADYDFWSGYFDY
Heavy Y IYYSGSTYYNPSLKS
11-23
Light RASOGIRNDLG ARSSLOS TORNGYPWT
GGSTSSGDYYWS ADYDFWNGYFDY
Heavy 1-24 CIYYSGSTYYNPSLKS
Light RASOBIRNDLG AASSLOS LOHNNYPWT
GGSI5SGDYYWE BADYDFWSGYFDY
Heavy 1125 v TYYSGSTYYNPSLKS
Light RASQOIRNDLG AASSLON LQENSYPWT
i GGSISEGDYYWS ADYDFWSGYFDF
Heavy U1-26 Y IVYSGSTYYNPSLKS
Light i RASQGIRNDLG BASSLDS LOENGY PHT
GGS L5860 Y YWS ADYDFWSCYFDF
Heavy 127 1YY SGSTYYNPSLKS
Light RASQCIRNDLG AASSLOS LORNGYPWT
GGSISSGDYYWS ADYDFWSGYFDS
Heavy 1J1-28 Y1YYSGSTYYNPSLKS ~
Light RASQGIRNDLG AASSLOS LOUNGYPWT
GFTFNSYDME
Heavy VIWYDESNKYYADSVKG [DRLOTNGVCYEDYGHDY
J1-29
Light QASQDISNYLN DASNLET QHYDTLPLT
GGS15SGDYYWS ADYDFWSGYFDY
Heavy U4-30 YIVYSGTTYYNPSLKS
Light RAGGGIRNDLG AASSLOS LOHNSYPWT
GYTPTNYGIS DVODYGDYDYFDY
Heavy WISAYDGYRMYADKLOG
1J1-31
Light RAEQSISSYLA 2553008 COSYSTRIT i
Heavy GGSISSGDYYHS _ ADYDFWSGYFDY
141-32 : Y IYYSGTTYYHPSLKS
Light RAGOGIRNDLG ARSSLOS LOENSYENT
Heavy GGSIS5GDYYVS ADYDFWSGHEDC
J1-33 YIYYSGSTYYNPSLRS ]
Light RASQGIRDDLG AESSLQS LOHHSYPWT
GYTFTNYGLS DVODYGDYDYFDY
Heavy WISAYDGYRNYAQKLQG
U1-34
. RASQSISEYLN AASSLOS QOSYSTRIT
Light
GFTFSDYYMS , ERYSCYDDPDGFDI
Heavy YYSSSGNNIYHADSVKG
131-35
Light QASODISNYLS DASNLET CGYDNPPCS
CGSISSGYYYWS ADYDEWSGHFDY
Heavy YIYYSGTTYYNPSFKS
LU1-38
Light RASQGIRNDLG ARSSLOS L.OHNSYORT
o GYTETSYGIS DPHDYSNYEAFDF
Heavy WISAYDGHENYAQKLQG
1J1-37
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Light RASQSISSYLN AASSLOY QOSYSTPIT
i CPSLETSGVEVE RDEVRGFDY
Heavy LIYWNDDKRYSPSLKS
U1-33
KVSNWOS MOQGARWPIT
Light RESQSLVYSDGYTYLH
GPTVSSNYMS GQWLDY
Heavy VIYSGGSTYYADSVKG
1i1-39
LGFHRAS ROQALQTPLT
Light RESQSLLHSNGYNYLD
GGSISS6GYYVS DRELELYYYYYGMDV
Heavy ¥IYSSGSTYYNPSLKS
L1-40
Light LGSNRAS MOALOTPLT
9 RSSQSLLYSNEYNYLD
GGSTSSGEYYWS DRELEGYSNYYGVDV
Heavy 11 YLYYSGSTYYNPSLKS
1-4
Light RASQAISNYLN AASSLGS QONNSLPIT
GYSFTSYWIG HENYGDYNY
Heavy IIYPGDEDTRYSPSEQG
U1-42
- < sprenen
Light RASQSIRSYLN AASSLQS QOSNGSPLT
GESISSGRYYWS
Heavy YIYYSGSTYYNPSLRS (DRERENDDYGDPQGMOV
143
. ASOSISSYLH AASSLOS SYSNPLT
Light RASOS Q oR
GYSFTSYYIG HENYGDYNY
Heavy Utda TIWBCDEDTIVSPSENG
Light RASDSIREYLN RASSLQS QRSISSPLT
GYTFTSYDIN FGOLPYDYSYYEWFDP
Heavy WNPNEGDTCYAGVEQG
U145
. SI88Y L
Light RASQSISSYLN AASSLQS QQSYSTPLT
B GDSVS SNSAAWH
Heavy RTYYRSKWYNDYAVSVK [DLYDFWSGYPYYYGMDY
11-46 5
 Light sequence not available
GDSVS SHEARWN DYYGSGSPYYYVOMDY
Heavy RTYYRSKWYNDYAVSVK
U1-47 5
Light RASQSISSYIN AASNLQS QUEYSTPRT
GGSISSYYWS EAYPGVEPYYYYGHMDY
Heavy HIYTSGSTNYNPSLKS
U1-48
Light sequence not available
¥ GYPFTGY YMHE
Heavy WINENIGETNCAQKFQG {GGRYSSSWSYYYYGMDY
{]1-48
BVENRPS MOSMOLPIT
Light KSSQSLLLSDEGTYLY
] GOEVEEGGYYWS
Heavy YIYYSGSTHYNESLKS IGGDSNYEDYYYYYSMDV
{J1-50
Light RASGSISIYLHE AASSLOS QQSYTSPIT
GGSISSYYWS
Heavy Y TYYSGETNYNPSLKS |DSSYYDSSGYYLYYYAM
111-51 0y
WASTRES QRYYTTPLT
Light KSSQSVLYSSNNKNYLA
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W LoD L WD PQUWINI XL LIty
Heavy NIYYSGSTYYNPSLKS
U1-52
Light RASQOSVSSSYLA CAESBHAT QOYGSSPLYT
) CFTFSIYSMY DRGDFDAFDY
Heavy YISSSSSTIYYADSVKS
1J1-53
Light QASODITNYLY DASNLET QCCENFPIT
GGSVSSGRYYWN DRELELYYYYYGMDY
Heavy Y INYSGSTNYNPSLKS
L1-55.1
Light Identical with U1-55
Heavy 1J1-55 \ Identical with U1-55.1
LGSNRAS MQALQTPIT
Light RSSOSLLYSRGYKYLD
| Heavy U1-57.1 ldentical with U1-57
LGSNRAS MOALOTPIT
Light RSSOSLLYSNGYKYLD
CGSYSSEGY YN DRELELYYYYYCHMDY
Heavy U157 YINYSGSTNYNPSLKS
Light Identical with U1-57.1
GFTFSSYGHMI AARLDYYYGHMDV
Heavy YIWYDGSNKYYADSVKG
UU1-58 )
R . RASQSINEYLN GASGLOS QOSYS3PLT
Light
GGEFSCYYNS DRKWTWYFDL
Heavy EINHSGSTNYNPSLKS
111-59
WASTRES QOYYSTPRT
Light RSSQSVLYSSSHRRNY LA
i GVSIS3GCYYWS DSESEYSSSSNYGMDV
Heavy U1-61.1 YIYYSGSTYYNPSLKS
. RASQTISSYLY AASSLOG QUSYSBNPLT
Light .
GVBTISSGCYYWS DSESEYSSRENYGHMDV
Heavy 161 YIYYSOGSTYYHPSLKS
Light ldentical with U1-61.1
GYSFTEYWIG OMAGNYYYGNDY
Heavy IIYPCDSDTRYSPEIQG
1j1-682
Light RASQBEVISIYLA GASSRAT QOYGSSPCS
ig

[0144] When a newly produced monoclonal antibody binds to a partial peptide or a partial
tertiary structure to which the U1-49, 111-53, U1-59, U1-7, or U1-9 antibody binds, it can be
determined that the antibody binds to the same epitope as the U1-49, 111-53, U1-59, U1-7, or
U1-9 antibody. Further, by confirming that the antibody competes with the U1-49, 111-53, U1-
59, U1-7, or U1-9 antibody for binding to HER3 (that is, the antibody inhibits the binding
between the U1-49, 111-53, U1-59, U1-7, or U1-9 antibody and HER3), it can be determined
that the antibody binds to the same epitope as the U1-49, 111-53, U1-59, U1-7, or U1-9
antibody even when the specific sequence or structure of an epitope is not defined. Once the
epitope is confirmed to be the same, it is strongly expected that the antibody has a biological
activity equivalent to that of the U1-49, 111-53, U1-59, U1-7, or U1-9 antibody.
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[0145] According to the present invention, the binding protein of the invention interacts with at
least one epitope in the extracellular part of HER3. The epitopes are preferably located in
domain L1 (aa 19-184), which is the amino terminal domain, in domain S1 (aa 185-327) and
S2 (aa 500-632), which are the two Cysteine-rich domains, in domain L2 (328-499), which is
flanked by the two Cysteine-rich domains or in a combination of HER3 domains. The epitopes
may also be located in combinations of domains such as but not limited to an epitope
comprised by parts of L1 and S1. Moreover, the binding protein of the invention is further
characterized in that its binding to HER3 reduces HER3-mediated signal transduction. In
accordance with the present invention, a reduction of HER3-mediated signal transduction may,
e.g. be caused by a downregulation of HER3 resulting in an at least partial disappearance of
HER3 molecules from the cell surface or by a stabilization of HER3 on the cell surface in a
substantially inactive form, i.e. a form which exhibits a lower signal transduction compared to
the non-stabilized form. Alternatively, a reduction of HER3-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 HER3, of GRB2 to HER-2 or of GRB2 to SHC, by inhibiting
receptor tyrosine phosphorylation, AKT phosphorylation, PYK2 tyrosine phosphorylation or
ERK2 phosphorylation, or by decreasing tumor invasiveness. Alternatively, a reduction of HER3
mediated signal transduction may also be caused by influencing, e.g., decreasing or inhibiting,
the formation of HER3 containing dinners with other HER family members. One example
among others may be the decreasing or inhibiting of the HER3-EGFR protein complex
formation.

[0146] 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 even the variations in the amino acid sequence still 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 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 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); 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). Thus, those of skill in the art
can recognize sequence motifs and structural conformations that may be used to define
structural and functional domains in accordance with the invention. Among antibodies obtained
by combining heavy and light chains having variations in such an amino acid sequences, an
antibody equivalent to the original antibody (parent antibody) or more excellent than a parent
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antibody may be selected. As mentioned above, the HER3-binding protein, the anti-HER3
antibody, and the like of the present invention maintain the HER3-binding activity even if having
variations in their amino acid sequences.

[0147] In the present invention, the term "homology” has the same meaning as the "identity.
The homology between two amino acid sequences can be determined using default
parameters of Blast algorithm version 2.2.2 (Altschul, Stephen F., Thomas L. Madden,
Alejandro A. Schaeffer, Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman
(1997), "Gapped BLAST and PSI-BLAST. a new generation of protein database search
programs”, Nucleic Acids Res. 25: 3389-3402). The Blast algorithm can be used also through
the Internet by accessing the site www.ncbi.nlm.nih.gov/blast.

[0148] The chimeric antibody, humanized antibody, or human antibody obtained by the
aforementioned method can be subjected to a known method for evaluating the binding
property to an antigen for selecting preferable antibodies.

[0149] In the anti-HERS antibody of the present invention, MEHD-7945A (or duligotuzumab),
RG-7116, MM-111, MM-121 (or seribantumab, MM-141, LIM-716, huHERS-8, tri-specific anti-
EGFR/ErbB3 zybody, GSK-2849330, REGN-1400, KTN-3379, AV-203, monospecific surrobody

(ErbB3), lumretuzumab, MP-EV-20, ZW-9, Dimercept™ ,anti-Erb3 surrobody(SL-175 or SL-
176), SYM-013, variants, active fragments, modified products thereof, and the like are also
included.

[0150] As one example of another index for use in the comparison of the properties of
antibodies, the stability of antibodies can be exemplified. The differential scanning calorimetry
(DSC) is a device capable of quickly and accurately measuring a thermal denaturation midpoint
temperature (Tm) to be used as a favorable index of the relative conformational stability of
proteins. By measuring the Tm values using DSC and comparing the values, a difference in
thermal stability can be compared. It is known that the storage stability of antibodies shows
some correlation with the thermal stability of antibodies (Lori Burton, et. al., Pharmaceutical
Development and Technology (2007) 12, pp. 265-273), and a preferred antibody can be
selected by using thermal stability as an index. Examples of other indices for selecting
antibodies include the following features: the yield in an appropriate host cell is high; and the
aggregability in an aqueous solution is low. For example, an antibody which shows the highest
yield does not always show the highest thermal stability, and therefore, it is necessary to select
an antibody most suitable for the administration to humans by making comprehensive
evaluation based on the above-described indices.

[0151] The antibody of the present invention encompasses a modified product of the antibody.
The modified variant refers to a variant obtained by subjecting the antibody of the invention to
chemical or biological modification. Examples of the chemically modified variant include
variants chemically modified by linking a chemical moiety to an amino acid skeleton, variants
chemically modified with an N-linked or O-linked carbohydrate chain, etc. Examples of the
biologically modified variant include variants obtained by modification after translation (such as
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N-linked or O-linked glycosylation, N- or C-terminal processing, deamidation, isomerization of
aspartic acid, or oxidation of methionine), and variants in which a methionine residue has been
added to the N terminus by being expressed in a prokaryotic host cell. Further, an antibody
labeled so as to enable the detection or isolation of the antibody or an antigen of the invention,
for example, an enzyme-labeled antibody, a fluorescence-labeled antibody, and an affinity-
labeled antibody are also included in the meaning of the modified variant. Such a modified
variant of the antibody of the invention is useful for improving the stability and blood retention
of the antibody, reducing the antigenicity thereof, detecting or isolating the antibody or the
antigen, and so on.

[0152] Further, by regulating the modification of a glycan which is linked to the antibody of the
invention (glycosylation, defucosylation, etc.), it is possible to enhance an antibody-dependent
cellular cytotoxic activity. As the technique for regulating the modification of a glycan of
antibodies, International Publication WO 1999/54342, WO 2000/61739, WO 2002/31140, etc.
are known. However, the technique is not limited thereto. In the antibody of the invention, an
antibody in which the modification of a glycan is regulated is also included.

[0153] In the case where an antibody is produced by first isolating an antibody gene and then
introducing the gene into an appropriate host, a combination of an appropriate host and an
appropriate expression vector can be used. Specific examples of the antibody gene include a
combination of a gene encoding a heavy chain sequence of an antibody and a gene encoding
a light chain sequence thereof described in this specification. WWhen a host cell is transformed,
it is possible to insert the heavy chain sequence gene and the light chain sequence gene into
the same expression vector, and also into different expression vectors separately.

[0154] In the case where eukaryotic cells are used as the host, animal cells, plant cells, and
eukaryotic microorganisms can be used. As the animal cells, mammalian cells, for example,
simian COS cells (Gluzman, Y., Cell, (1981) 23, pp. 175-182, ATCC CRL-1650), murine
fibroblasts NIH3T3 (ATCC No. CRL-1658), and dihydrofolate reductase-deficient strains
(Urlaub, G. and Chasin, L. A., Proc. Natl. Acad. Sci. USA (1980) 77, pp. 4126-4220) of Chinese
hamster ovarian cells (CHO cells; ATCC: CCL-61) can be exemplified.

[0155] In the case where prokaryotic cells are used, for example, Escherichia coli and Bacillus
subtilis can be exempilified.

[0156] By introducing a desired antibody gene into these cells through transformation, and
culturing the thus transformed cells in vitro, the antibody can be obtained. In the above-
described culture method, the yield may sometimes vary depending on the sequence of the
antibody, and therefore, it is possible to select an antibody which is easily produced as a
pharmaceutical by using the yield as an index among the antibodies having an equivalent
binding activity. Therefore, in the antibody of the invention, an antibody obtained by a method
of producing an antibody, characterized by including a step of culturing the transformed host
cell and a step of collecting a desired antibody or a functional fragment of the antibody from a
cultured product obtained in the culturing step is also included.
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[0157] It is known that a lysine residue at the carboxyl terminus of the heavy chain of an
antibody produced in a cultured mammalian cell could be deleted/eliminated (Journal of
Chromatography A, 705: 129-134 (1995)), and it is also known that two amino acid residues
(glycine and lysine) at the carboxyl terminus of the heavy chain of an antibody produced in a
cultured mammalian cell could be deleted/eliminated and a proline residue newly located at the
carboxyl terminus could be amidated (Analytical Biochemistry, 360: 75-83 (2007)). However,
such deletion/elimination and modification of the heavy chain sequence do not affect the
antigen-binding affinity and the effector function (the activation of a complement, the antibody-
dependent cellular cytotoxicity, etc.) of the antibody. Therefore, in the antibody of the invention,
an antibody and a functional fragment of the antibody subjected to such modification are also
included, and a deletion variant in which one or two amino acids have been deleted at the
carboxyl terminus of the heavy chain, a variant obtained by amidation of the deletion variant
(for example, a heavy chain in which the carboxyl terminal proline residue has been amidated),
and the like are also included. The type of deletion variant having a deletion at the carboxyl
terminus of the heavy chain of the antibody according to the invention is not limited to the
above variants as long as the antigen-binding affinity and the effector function are conserved.
The two heavy chains constituting the antibody according to the invention may be of one type
selected from the group consisting of a full-length heavy chain and the above-described
deletion variant, or may be of two types in combination selected therefrom. The ratio of the
amount of each deletion variant can be affected by the type of cultured mammalian cells which
produce the antibody according to the invention and the culture conditions, however, a case
where one amino acid residue at the carboxyl terminus has been deleted in both of the two
heavy chains contained as main components in the antibody according to the invention can be
exemplified. The scope of the whole antibody (in the present invention, also simply referred to
as an "antibody") of the present invention also includes deletion variants thereof, mixtures
containing one or two or more deletion variants thereof, etc. The "antibody" of the present
invention includes an antibody comprising a heavy or light chain in which N-terminal glutamate
is in the form of pyroglutamate by cyclization and/or a heavy or light chain in which a portion of
cysteine residues are in the form of cysteinyl.

[0158] In a preferred embodiment of the present invention, the anti-HERS3 antibody of the
invention is of the IgA, IgD-, IgE4 IgG- or IgM-type, preferably of the 1gG-or IgM-type including,
but not limited to, the IgGl-, IgG2-, 1gG3-, IgG4-, IgMIl-and IgM2-type. In most preferred
embodiments, the antibody is of the IgGl-, IgG2- or IgG4- type.

[0159] As the biological activity of the antibody, generally, an antigen-binding activity, activity of
internalizing an antigen in cells expressing the antigen by binding with the antigen, an activity
of neutralizing the activity of an antigen, an activity of enhancing the activity of an antigen, an
antibody-dependent cellular cytotoxicity (ADCC) activity, a complement-dependent cytotoxicity
(CDC) activity, and an antibody-dependent cell-mediated phagocytosis (ADCP) can be
exemplified. The function of the antibody according to the invention is a binding activity to
HERS3, preferably, activity of internalizing HER3 in HER3 expressing cells by binding with HERS.
Further, the antibody of the invention may have an ADCC activity, a CDC activity and/or an
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ADCP activity in addition to the cell internalization acitivity.

[0160] In certain respects, e.g. in connection with the generation of antibodies as therapeutic
candidates against HERS, it may be desirable that the anti-HERS antibody of the invention is
capable of fixing complement and participating in complement-dependent cytotoxicity (CDC).
There are a number of isotypes of antibodies that are capable of the same including without
limitations the following: murine IgM, murine IgG2a, murine 1gG2b, murine 1gG3, human IgM,
human 1IgGIl, 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 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 variants (ldusogie 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 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-HER3 IgG4 antibody, that possesses the desired binding to the
HER3 antigen, could be readily isotype switched to generate a human IgM, human IgGl or
human 1gG3 isotype, while still possessing the same variable region (which defines the
antibody's specificity and some of its affinity). Such molecule might then be capable of fixing
complement and participating in CDC.

[0161] Moreover, it may also be desirable for the anti-HER3 antibody of the invention to be
capable of binding to Fc receptors on effector cells, such as 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 1gG2a, murine IgG2b, murine 1gG3, human IgGl and human 1gG3. 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 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 ADCC
over naturally occurring variants (Shields et al. J Biol Chem., 276, 6591-6604) 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
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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 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-HER3 1gG4
antibody, that possesses the desired binding to the HERS3 antigen, could be readily isotype
switched to generate a human IgGl 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 capable of binding to FcyR on effectors cells and participating in ADCC.

[0162] The obtained antibody can be purified to be homogeneous. The separation and
purification of the antibody may be performed employing a conventional protein separation and
purification method. For example, the antibody can be separated and purified by appropriately
selecting and combining column chromatography, filter filtration, ultrafiltration, salt precipitation,
dialysis, preparative polyacrylamide gel electrophoresis, isoelectric focusing electrophoresis,
and the like (Strategies for Protein Purification and Characterization: A Laboratory Course
Manual, Daniel R. Marshak et al. eds., Cold Spring Harbor Laboratory Press (1996);
Antibodies: A Laboratory Manual. Ed Harlow and David Lane, Cold Spring Harbor Laboratory
(1988)), but the method is not limited thereto.

[0163] Examples of such chromatography include affinity chromatography, ion exchange
chromatography, hydrophobic chromatography, gel filtration chromatography, reverse phase
chromatography, and adsorption chromatography.

[0164] Such chromatography can be performed employing liquid chromatography such as
HPLC or FPLC.

[0165] As a column to be used in affinity chromatography, a Protein A column and a Protein G
column can be exemplified. For example, as a column using a Protein A column, Hyper D,
POROS, Sepharose FF (Pharmacia Corp.) and the like can be exempilified.

[0166] Further, by using a carrier having an antigen immobilized thereon, the antibody can
also be purified utilizing the binding property of the antibody to the antigen.

{Antitumor compound}

[0167] The antitumor compound to be conjugated to the anti-HER3 antibody-drug conjugate
produced by the method of the present invention is explained. The antitumor compound used
in the present invention is not particularly limited if it is a compound having an antitumor effect
and a substituent or a partial structure allowing connecting to a linker structure. When a part or
whole linker of the antitumor compound is cleaved in tumor cells, the antitumor compound
moiety is released to exhibit the antitumor effect. As the linker is cleaved at a connecting
position with a drug, the antitumor compound is released in its unmodified structure to exhibit
its intrinsic antitumor effect.
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[0168] As an antitumor compound used in the present invention, exatecan, a camptothecin
derivative ((1S,95)-1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-
benzo[de]pyrano[3',4'-6,7]indolizino[1,2-b]quinolin-10, 13(9H,15H)-dione shown in the following
formula) can be preferably used.

[Chem. 16]

[0169] Although having an excellent antitumor effect, exatecan has not been commercialized
as an antitumor drug. The compound can be easily obtained by a known method and the
amino group at position 1 can be preferably used as a connecting position to the linker
structure. Further, exatecan can be also released in tumor cells while part of the linker is still
attached thereto. However, it is an excellent compound exhibiting an excellent antitumor effect
even in such structure.

[0170] Because exatecan has a camptothecin structure, it is known that the equilibrium shifts
to a structure with a closed lactone ring (closed ring) in an acidic aqueous medium (for
example, pH 3 or so) but it shifts to a structure with an open lactone ring (open ring) in a basic
aqueous medium (for example, pH 10 or so0). A drug conjugate being introduced with an
exatecan residue corresponding to the closed ring structure and the open ring structure is also
expected to have the same antitumor effect and it is needless to say that any of them is within
the scope of the present invention.

[0171] With regard to the antibody-drug conjugate, the number of conjugated drug molecules
per antibody molecule is a key factor having an influence on the efficacy and safety. Production
of the antibody-drug conjugate is performed by defining the reaction condition including the
amounts of use of raw materials and reagents for reaction so as to have a constant number of
conjugated drug molecules, a mixture containing different numbers of conjugated drug
molecules is generally obtained unlike the chemical reaction of a low-molecular-weight
compound. The number of drugs conjugated in an antibody molecule is expressed or specified
by the average value, that is, the average number of conjugated drug molecules. Unless
specifically described otherwise as a principle, the number of conjugated drug molecules
means an average value except in a case in which it represents an antibody-drug conjugate
having a specific number of conjugated drug molecules that is included in an antibody-drug
conjugate mixture having different number of conjugated drug molecules.
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[0172] The number of exatecan molecules conjugated to an antibody molecule is controllable,
and as an average number of conjugated drug molecules per antibody, about 1 to 10
exatecans can be bound. Preferably, it is 2 to 8, and more preferably 3 to 8. Meanwhile, a
person skilled in the art can design a reaction for conjugating a required number of drug
molecules to an antibody molecule based on the description of the Examples of the present
application and can obtain an antibody-drug conjugate with a controlled number of conjugated
exatecan molecules.

[0173] The antibody-drug conjugate produced by the method of the present invention is
unlikely to have an occurrence of aggregation, insolubility, fragmentation, or the like, even
when the number of conjugated drug molecules per antibody molecule is increased.

{Linker structure}

[0174] With regard to the anti-HERS antibody-drug conjugate produced by the method of the
present invention, the linker structure for conjugating an antitumor compound to the anti-HER3
antibody is explained. The linker has the following structure:

-L1-L2-LP-NH-(CH5)n'-L2-(CH5)n2-C(=0)- or -L1-L2-LP-,

the antibody is connected to the terminal of L' (opposite terminal to which L2 is connected),

and the antitumor compound is connected to the carbonyl group of -L&(CH5)n2-C(=0)- moiety

or the C terminal of LP,

n' represents an integer of 0 to 6, preferably, an integer of 1 to 5, and more preferably 1 to 3.

1. L1

[0175] L is represented by a structure shown below:

-(Succinimid-3-yl-N)-(CH,)n3-C(=0)-

[0176] In the above, n3 is an integer of 2 to 8, and "-(Succinimid-3-yI-N)-" has a structure

represented by the following formula:
[Chem. 17]

)

~A
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[0177] Position 3 of the above partial structure is the connecting position to the anti-HER3
antibody. The connection to the antibody at position 3 is characterized by forming a thioether
bond. The nitrogen atom at position 1 of the structure moiety is connected to the carbon atom
of methylene which is present within the linker including the structure. Specifically, -

(Succinimid-3-yI-N)-(CH,)n3-C(=0)-L2- is a structure represented by the following formula

(herein, "antibody -S-" is derived from an antibody).
[Chem. 18]

O
Antibody —S

N= (CH)n*-C(=0)-L2-

O

[0178] In the formula, n3 is an integer of 2 to 8, and preferably 2 to 5.

[0179] Specific examples of L' include the followings.
-(Succinimid-3-yl-N)-CH,CH,-C(=0)-,
-(Succinimid-3-yl-N)-CH,CH,CH,-C(=0)-,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,-C(=0)-,

-(Succinimid-3-yl-N)-CH>CH>CH>CHoCH»-C(=0)-

2.L2

[0180] L2 has a structure represented by the following formula:

-NH-(CH,CH,-0)n4-CH,CHo-C(=0)-
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[0181] L2 may not be present, and in such a case, L2 is a single bond. In the drug-linker
structure of the present invention, in particular, LP may be directly connected to a drug, and in
such a case, L2 is particularly preferably a single bond. n* is an integer of 1 to 6, and

preferably 2 to 4. L2 is connected to L' at its terminal amino group and is connected to LF at
the carbonyl group of the opposite terminal.

[0182] Specific examples of L2 include the followings.
-NH-CH,CH5,-O-CH,CH»-C(=0)-,
-NH-CH,CH»-O-CH,CH»>-O-CH,CH,-C(=0)-,
-NH-CH,CH,-0O-CH,CH»-0O-CH,CH,-O-CH,CH,-C(=0)-,
-NH-CH5CH2-O-CH,CHx-0O-CH,CH,-O-CHCH,-O-CH,CH»-C(=0)-,

“NH-CHCHy-0-CHyCHo-O-CHoCHy-0-CHoCHo-O-CHoCHy-0-CH,CHa-
C(=O)_1

~NH-CH,CHy-0-CHCHo-0-CH,CHy-0-CHoCHo-0-CH,CHyp-0-CHoCHo,-O-
CHoCHo-C(=0)-

3.LP

[0183] LP is a peptide residue consisting of 2 to 7 amino acids selected from phenylalanine
(Phe; F), glycine (Gly; G), valine (Val; V), lysine (Lys; K), citrulline (Cit), serine (Ser; S),
glutamic acid (Glu; E), and aspartic acid (Asp; D). Specifically, it consists of an oligopeptide

residue in which the 2 to 7 amino acids are linked by a peptide bond. L” is connected to L? at
N terminal and it is connected to the amino group of -NH-(CH,)n1-L2-(CH,)n?-C(=0)- moiety of
the linker at C terminal.

[0184] The amino acid constituting LP is, for example, an L- or a D-amino acid, preferably an
L-amino acid.

[0185] Depending on the type of the amino acid, drug release pattern can be controlled. The
number of the amino acid can be between 2 to 7.

[0186] Specific examples of LP include the followings.



DK/EP 3789042 T3

-GGF-,
-DGGF-,
-(D-)D-GGF-,
-EGGF-,
-GGFG-,
-SGGF-,
-KGGF-,
-DGGFG-,
-GGFGG-,
-DDGGFG-,
-KDGGFG-,

-GGFGGGF-

[0187] The "(D-)D" described above means D-aspartic acid. Examples of the particularly

preferred LP of the antibody-drug conjugate produced by the method of the present invention
include -GGFG- and -DGGFG- peptide residue. Further, in the drug-linker structure of the

present invention, LP may be directly connected to the drug, and for such a case, preferred

examples of LP include a pentapeptide residue of -DGGFG-.

4. L3(CH,)n?-C(=0)-

[0188] L2 in L2 (CH4)n2-C(=0)- is a structure of -O- or a single bond. n? is an integer of 0 to 5,
preferably, 0 to 3, and more preferably 0 or 1.

[0189] Examples of L2-(CH)n2-C(=0)- include the followings.

-O-CHy-C(=0)-,
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~O-CH,CH,-C(=0)-,
~O-CH,CH,CH,-C(=0)-,
~O-CHyCH,CH,CHo-C(=0)-,
~O-CHoCH,CH,CH,CHy-C(=0)-,
-CHp-C(=0)-,

~CHoCHy-C(=0)-,
~CHoCH,CH»-C(=0)-,
~CHoCH,CHyCHo-C(=0)-,

~-CH,CHoCH,CH,CHy-C(=0)-.

[0190] Among them, those with
-O-CH»-C(=0)-,

~O-CH,CH,-C(=0)-

or those in which L2 s a single bond and nZ is 0 are preferable.

[0191] Specific examples of the linker structure represented by -NH-(CHy)n'-L2-(CHy)n?-
C(=0)- include the followings.

-NH-CHy-C(=0)-,
~NH-CH,CH,-C(=0)-,
~NH-CHj,-0-CHy-C(=0)-,
~NH-CH,CHy-O-C(=0)-,

-NH-CH,CHy-0-CH,-C(=0)-,
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~NH-CHoCH4CHy-C(=0)-,
~NH-CH,CH,CH,CH,-C(=0)-,

-NH-CHyCH,CHyCHoCHy-C(=0)-

[0192] Among them, the examples are more preferably the followings.
-NH-CH,CH,CH»-C(=0)-,
-NH-CH,-O-CH»>-C(=0)-,

-NH-CH,CH-0-C(=0)-

[0193] As for the linker -NH-(CH5)n'-L2-(CH5)n2-C(=0)-, the chain length of 4 to 7 atoms is

preferable, and more preferably, are those having the chain length of 5 or 6 atoms.

[0194] With regard to the anti-HERS antibody-drug conjugate produced by the method of the
present invention, when it is transferred to the inside of tumor cells, it is thought that the linker

moiety is cleaved and the drug derivative having a structure represented by NHo-(CHo)n'-L2-

(CH5)n?-C(=0)-(NH-DX) is released to express an antitumor action. Examples of the antitumor

derivative exhibiting an antitumor effect by releasing from the antibody-drug conjugate
produced by the method of the present invention include an antitumor derivative having a

structure moiety in which the terminal of the structure represented by -NH-(CHy)n'-L2-(CH,)n?-

C(=0)- of the linker is an amino group, and the particularly preferred include the followings.
NH»>-CH>CH»-C(=0)-(NH-DX),
NH»>-CH,CH,CH,-C(=0)-(NH-DX),
NH»-CH»-O-CH»-C(=0)-(NH-DX),

NH,-CHoCH,-O-CH,-C(=0)-(NH-DX).

[0195] Meanwhile, in case of NH,-CH>-O-CH»>-C(=0)-(NH-DX), it was confirmed that, as the
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aminal structure in the molecule is unstable, it again undergoes a self-degradation to release
the following HO-CH»>-C(=0)-(NH-DX). Those compounds can be also preferably used as a

production intermediate of the antibody-drug conjugate produced by the method of the present
invention.

[0196] Further, in the drug-linker structure of the present invention, there arises a case in
which LP may be directly connected to the drug. In such a case, when the C terminal of L is
glycine, the antitumor drug to be released is exatecan itself or a compound having glycine
bonded to the amino group of exatecan.

[0197] For the antibody-drug conjugate produced by the method of the present invention in

which exatecan is used as a drug, the drug-linker structure moiety having the following
structure

-L1-L2-LP-NH-(CH,)n-L2(CH5)n?-C(=0)-(NH-DX) or

-L1-L2-LP-(NH-DX)
to which the antibody is connected is preferable. The conjugated number of these drug-linker
structure moiety may be from 1 to 10 as the average conjugated number per antibody,
preferably, 2 to 8, and more preferably 3 to 8.

-(Succinimid-3-yl-N)-CH>CH»>-C(=0)-GGF G-NH-CH,CH,-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH,CHa-C(=0)-GGF G-NH-CH,CHoCH,-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH,CH,CH,CHoCHo-C(=0)-GGF G-NH-CH,CHo-C(=0)-
(NH-DX),

-(Succinimid-3-yl-N)-CHoCH,CH,CHoCHo-C(=0)-GGF G-NH-CH,CHoCHap-
C(=0)-(NH-DX),

~(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGF G-NH-
CH,CH,CH,CH,CHy-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH,CH2CH,CHoCHo-C(=0)-DGGF G-NH-CHoCHa-
C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHoCH,CH,CHoCHo-C(=0)-DGGF G-NH-CHoCHoCHo-
C(=0)-(NH-DX),

~(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-DGGF G-NH-
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CH,CHoCH,CH,CH,-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHoCHoCH,CHoCHo-C(=0)-GGF G-NH-CH,-O-CHy-
C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHoCH2CH,CHoCHo-C(=0)-GGF G-NH-CH,CHy-O-CHap-
C(=0)-(NH-DX),

~(Succinimid-3-yl-N)-CH,CHy-C(=0)-NH-CH,CH,-O-CHoCH,-O-CH,CH,-
C(=0)-GGFG-NH-CH,CH,-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHoCHa-C(=0)-NH-CH,CHy-0-CHoCH,-O-CH,CHy-
C(=0)-GGF G-NH-CH,CH,CH,-C(=0)-(NH-DX),

~(Succinimid-3-yl-N)-CH,CHy-C(=0)-NH-CH,CH,-O-CHoCH,-O-CH,CH,-O-
CHoCH,-O-CH,CH,-C(=0)-GGF G-NH-CH,CH,-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHoCHa-C(=0)-NH-CH,CHy-0-CHoCH,-0-CH,CH0-
CHoCHy-0-CH,CHo-C(=0)-GGF G-NH-CHoCH,CH,-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH,CH,-C(=0)-GGF G-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH,-C(=0)-DGGF G-(NH-DX),
-(Succinimid-3-yl-N)-CHoCHoCH,CHoCHo-C(=0)-GGF G-(NH-DX),

-(Succinimid-3-yl-N)-CH,CH,CH,CHoCHo-C(=0)-DGGF G-(NH-DX).

[0198] Among them, the more preferred are the followings.
-(Succinimid-3-yl-N)-CH,CH»>-C(=0)-GGF G-NH-CH,CH,CH,-C(=0)-(NH-DX),

~(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGF G-NH-CH,CH,CH,-
C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHoCH,CH,CHoCHo-C(=0)-DGGF G-NH-CHoCHoCHo-
C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHoCHoCH,CHoCHo-C(=0)-GGF G-NH-CH,-O-CHy-
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C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHoCH2CH,CHoCHo-C(=0)-GGF G-NH-CH,CHy-O-CHap-
C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHoCHa-C(=0)-NH-CH,CHy-0-CHoCH,-O-CH,CHy-
C(=0)-GGF G-NH-CH,CH,CH,-C(=0)-(NH-DX),

~(Succinimid-3-yl-N)-CH,CHy-C(=0)-NH-CH,CH,-O-CHoCH,-O-CH,CH,-O-
CH,CH,-0-CH,CHy-C(=0)-GGF G-NH-CH,CH,CH,-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH,CH,-C(=0)-DGGF G-(NH-DX),

-(Succinimid-3-yl-N)-CH,CH,CH,CHoCHo-C(=0)-DGGF G-(NH-DX).

[0199] The still more preferred are the followings.

-(Succinimid-3-yl-N)-CHoCHoCH,CHoCHo-C(=0)-GGF G-NH-CH,-O-CHy-
C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHoCH2CH,CHoCHo-C(=0)-GGF G-NH-CH,CHy-O-CHap-
C(=0)-(NH-DX),

~(Succinimid-3-yl-N)-CH,CHy-C(=0)-NH-CH,CH,-O-CHoCH,-O-CH,CH,-
C(=0)-GGF G-NH-CH,CH,CH,-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH,CH,CH,CHoCHo-C(=0)-DGGF G-(NH-DX).

[0200] The particularly preferred are the followings.

-(Succinimid-3-yl-N)-CHoCHoCH,CHoCHo-C(=0)-GGF G-NH-CH,-O-CHy-
C(=0)-(NH-DX),

~(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGF G-NH-CH,CH,-O-CH,-
C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHoCHa-C(=0)-NH-CH,CHy-0-CHoCH,-O-CH,CHy-
C(=0)-GGF G-NH-CH,CH,CH-C(=0)-(NH-DX).
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[0201] With regard to the linker structure for conjugating the anti-HER3 antibody and a drug in
the antibody-drug conjugate of the present application, the preferred linker can be constructed
by connecting preferred structures shown for each part of the linker explained above. As for
the linker structure, those with the following structure can be preferably used. Meanwhile, the
left terminal of the structure is a connecting position to the antibody and the right terminal is a
connecting position to the drug.

-(Succinimid-3-yl-N)-CHoCH,-C(=0)-GGF G-NH-CH,CHo-C(=0)-,
-(Succinimid-3-yl-N)-CHoCHy-C(=0)-GGF G-NH-CH,CHoCH,-C(=0)-,
-(Succinimid-3-yl-N)-CH,CH,CH,CHoCHo-C(=0)-GGF G-NH-CH,CHy-C(=0)-,

- (Succinimid-3-yl-N)-CHaCHoCH,CH,CH,-C(=0)-GGF G-NH-CHoCH,CH-
C(=O)_1

~(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGF G-NH-
CH,CH,CH,CH,CHy-C(=0)-,

- (Succinimid-3-yN)-CHaCHoCH,CHoCHy-C(=0)-DGGF G-NH-CHoCHs-
C(=O)_1

- (Succinimid-3-yl-N)-CHaCHoCH,CHoCH,-C(=0)-DGGF G-NH-CH,CH,CH-
C(=O)_1

-(Succinimid-3-yl-N)-CH,CH,CH,CHoCH,-C(=0)-DGGF G-NH-
CH,CHoCHoCH,CH,-C(=0)-,

- (Succinimid-3-yl-N)-CHoCH,CH,CH,CH,-C(=0)-GGF G-NH-CHy-O-CHa-
C(=O)_1

- (Succinimid-3-yl-N)-CHoCHoCH,CH,CH,-C(=0)-GGF G-NH-CH,CHo-O-CHa-
C(=O)_1

-(Succinimid-3-yl-N)-CHoCHa-C(=0)-NH-CH,CHy-0-CHoCH,-O-CH,CHy-
C(=0)-GGFG-NH-CHoCH,-C(=0)-,

~(Succinimid-3-yl-N)-CH,CHy-C(=0)-NH-CH,CH,-O-CHoCH,-O-CH,CH,-
C(=0)-GGFG-NH-CH,CH,CH,-C(=0)-,

-(Succinimid-3-yl-N)-CHoCHa-C(=0)-NH-CH,CHy-0-CHoCH,-O-CH,CHy-O-
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CHoCHy-0-CH,CHy-C(=0)-GGF G-NH-CHoCH,-C(=0)-,

~(Succinimid-3-yl-N)-CH,CHy-C(=0)-NH-CH,CH,-O-CHoCH,-O-CH,CH,-O-
CH,CH,-0-CH,CH,-C(=0)-GGF G-NH-CH,CH,CH,-C(=0)-,

-(Succinimid-3-yl-N)-CH,CH,-C(=0)-GGF G-,
-(Succinimid-3-yl-N)-CH,CH,-C(=0)-DGGF G-,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CHo-C(=0)-GGF G-,

-(Succinimid-3-yl-N)-CH,CH,CH,CHoCHo-C(=0)-DGGF G-.

[0202] Among them, more preferred are the followings.
-(Succinimid-3-yl-N)-CH,CH»-C(=0)-GGF G-NH-CH,CH>CH>-C(=0O)-,

-(Succinimid-3-yl-N)-CHoCH,CH,CHoCHo-C(=0)-GGF G-NH-CH,CHoCHap-

C(=O)_1

- (Succinimid-3-yN)-CHaCHoCH,CHoCHo-C(=0)-DGGF G-NH-CHoCHoCH,-
C(=O)_1

- (Succinimid-3-y-N)-CHaCH,CH,CHoCHo-C(=0)-GGF G-NH-CH»-O-CHo-
C(=O)_1

- (Succinimid-3-yl-N)-CHoCHoCH,CH,CH,-C(=0)-GGF G-NH-CH,CHo-O-CHa-
C(=O)_1

-(Succinimid-3-yl-N)-CHoCHa-C(=0)-NH-CH,CHy-0-CHoCH,-O-CH,CHy-
C(=0)-GGFG-NH-CH,CHoCH,-C(=0)-,

~(Succinimid-3-yl-N)-CH,CHy-C(=0)-NH-CH,CH,-O-CHoCH,-O-CH,CH,-O-
CH,CH,-0-CH,CH,-C(=0)-GGF G-NH-CH,CH,CH,-C(=0)-,

-(Succinimid-3-yl-N)-CH,CH,-C(=0)-DGGF G-

~(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-DGGF G-
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[0203] Still more preferred are the followings.

- (Succinimid-3-yl-N)-CHoCH,CH,CH,CH,-C(=0)-GGF G-NH-CHy-O-CHa-
C(=O)_1

- (Succinimid-3-y-N)-CHaCHoCH,CHoCHo-C(=0)-GGF G-NH-CH,CHo-O-CHy-
C(=O)_1
- (Succinimid-3-y-N)-CHaCHy-C(=0)-NH-CH,CHo-O-CHoCHy-O-CH,CHa-

C(=0)-GGFG-NH-CH,CHoCH,-C(=0)-,

~(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-DGGF G-

[0204] Particularly preferred are the followings.

- (Succinimid-3-y-N)-CHaCH,CH,CHoCHo-C(=0)-GGF G-NH-CH»-O-CHo-
C(=O)_1

- (Succinimid-3-y-N)-CHaCHoCH,CHoCHo-C(=0)-GGF G-NH-CH,CHo-O-CHy-
C(=O)_1

-(Succinimid-3-yl-N)-CHoCHa-C(=0)-NH-CH,CHy-0-CHoCH,-O-CH,CHy-
C(=0)-GGF G-NH-CH,CHoCH,-C(=0)-.

{Production method}

[0205] Next, explanations are given for the representative method for producing the antibody-
drug conjugate produced by the method of the present invention or a production intermediate
thereof. Meanwhile, the compounds are hereinbelow described with the number shown in each
reaction formula. Specifically, they are referred to as a "compound of the formula (1)", a
"compound (1)", or the like. The compounds with numbers other than those are also described
similarly.

1. Production method 1

[0206] The antibody-drug conjugate represented by the formula (1) in which the antibody is
conjugated to the drug-linker structure via thioether can be produced by the following method,
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for example.
[Chem. 19]
AB
LYLALENH-(CH 0L CH, -C (=0)-(NH-DX) 2a AB-LNLELPNHACH IN-L2{CH - C(=0)-(NH-DX)
or or
L L 2L NH-DX) AB-L L2 PNH-DX)
2 1

[in the formula, AB represents an antibody with a sulfhydryl group and L' corresponds to L'
having a structure in which the linker terminal is converted to a maleimidyl group (formula

shown below).
[Chem. 20]

(in the formula, the nitrogen atom is the connecting position)

[0207] Specifically, it represents a linker having a structure which, within the structure of L
represented as -(Succinimid-3-yl-N)-(CH2)n2-C(=0)-, said -(Succinimid-3-yl-N)-moiety is
converted into a maleimidyl group. Further, the -(NH-DX) represents a structure represented

by the following formula:
[Chem. 21]

and it represents a group that is derived by removing one hydrogen atom of the amino group
at position 1 of exatecan.]

[0208] Further, the compound of the formula (1) in the above reaction formula can be
interpreted as a structure in which one structure moiety from drug to the linker terminal is
connected to one antibody. However, it is only the description given for the sake of
convenience, and there are actually many cases in which a plurality of said structure moieties
is connected to one antibody molecule. The same applies to the explanation of the production
method described below.

[0209] Specifically, the antibody-drug conjugate (1) can be produced by reacting the
compound (2), which is obtainable by the method described below, with the antibody (3a)



DK/EP 3789042 T3

having a sulfhydryl group.

[0210] The antibody (3a) having a sulfhydryl group can be obtained by a method well known in
the art (Hermanson, G.T, Bioconjugate Techniques, pp. 56-136, pp. 456-493, Academic Press
(1996)). Examples include: Traut's reagent is reacted with the amino group of the antibody; N-
succinimidyl S-acetylthioalkanoates are reacted with the amino group of the antibody followed
by reaction with hydroxylamine; after reacting with N-succinimidyl 3-(pyridyldithio)propionate, it
is reacted with a reducing agent; the antibody is reacted with a reducing agent such as
dithiothreitol, 2-mercaptoethanol, and tris(2-carboxyethyl)phosphine hydrochloride (TCEP) to
reduce the disulfide bond at a hinge part in the antibody to form a sulfhydryl group, but it is not
limited thereto.

[0211] Specifically, using 0.3 to 3 molar equivalents of TCEP as a reducing agent per disulfide
bonds at hinge part in the antibody and reacting with the antibody in a buffer solution
containing a chelating agent, the antibody which the disulfide bonds at hinge part in the
antibody is partially or completely reduced can be obtained. Examples of the chelating agent
include ethylenediamine tetraacetic acid (EDTA) and diethylenetriamine pentaacetic acid
(DTPA). It can be used at concentration of 1 mM to 20 mM. Examples of the buffer solution
which may be used include a solution of sodium phosphate, sodium borate, or sodium acetate.
Specifically, by reacting the antibody with TCEP at 4C to 37C for 1 to 4 hours, the antibody (3a)
having partially or completely reduced sulfhydryl groups can be obtained.

[0212] Meanwhile, by performing an addition reaction of a sulfhydryl group to a drug-linker
moiety, the drug-linker moiety can be conjugated by a thioether bond.

[0213] Using 2 to 20 molar equivalents of the compound (2) per the antibody (3a) having a
sulfhydryl group, the antibody-drug conjugate (1) in which 2 to 8 drug molecules are
conjugated per antibody can be produced. Specifically, it is sufficient that the solution
containing the compound (2) dissolved therein is added to a buffer solution containing the
antibody (3a) having a sulfhydryl group for the reaction. Herein, examples of the buffer solution
which may be used include sodium acetate solution, sodium phosphate, and sodium borate.
pH for the reaction is 5 to 9, and more preferably the reaction is performed near pH 7.
Examples of the solvent for dissolving the compound (2) include an organic solvent such as
dimethyl sulfoxide (DMSO), dimethylformamide (DMF), dimethylacetamide (DMA), and N-
methyl-2-pyrrolidone (NMP).

[0214] The reaction may be carried out by adding the organic solvent solution containing the
compound (2) dissolved therein at 1 to 20% v/v to a buffer solution containing the antibody (3a)
having a sulfhydryl group. The reaction temperature is 0 to 37C, more preferably 10 to 25C,
and the reaction time is 0.5 to 2 hours. The reaction can be terminated by deactivating the
reactivity of unreacted compound (2) with a thiol-containing reagent. Examples of the thiol-
containing reagent include cysteine and N-acetyl-L-cysteine (NAC). More specifically, by
adding 1 to 2 molar equivalents of NAC to the compound (2) used and, by incubating at room
temperature for 10 to 30 minutes, the reaction can be terminated.
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[0215] The produced antibody-drug conjugate (1) can be subjected to, after concentration,
buffer exchange, purification, and measurement of antibody concentration and average
number of conjugated drug molecules per antibody molecule according to common procedures
described below, to make an identification of the antibody-drug conjugate (1).

Common procedure A: Concentration of aqueous solution of antibody or antibody-
drug conjugate

[0216] To a Amicon Ultra (50,000 MWCO, Millipore Corporation) container, a solution of
antibody or antibody-drug conjugate was added and the solution of the antibody or antibody-
drug conjugate was concentrated by centrifugation (centrifuge for 5 to 20 minutes at 2000 G to
3800 G) using a centrifuge (Allegra X-15R, Beckman Coulter, Inc.)

Common procedure B: Measurement of antibody concentration

[0217] Using a UV detector (Nanodrop 1000, Thermo Fisher Scientific Inc.), measurement of
the antibody concentration was performed according to the method defined by the
manufacturer. Here, 280 nm absorption coefficient can be estimated from the amino acid
sequence of an antibody using a known calculation method (Protein Science, 1995, vol. 4,
2411-2423), and 280 nm absorption coefficient different for each antibody was used (1.3

mLmg 'em™ to 1.8 mLmg 'em™). In the case of U1-59, 280 nm absorption coefficient of 1.768

mLmg - 'em™! was used as an estimated value according to its amino acid sequence.

Common procedure C: Buffer Exchange for antibody

[0218] NAP-25 column (Cat. No0.17-0852-02, GE Healthcare Japan Corporation) using
Sephadex G-25 carrier was equilibrated with phosphate buffer (10 mM, pH 6.0; it is referred to
as PBS6.0/EDTA in the specification) containing sodium chloride (137 mM) and ethylene
diamine tetraacetic acid (EDTA, 5 mM) according to the method defined by the manufacturer.
Aqueous solution of the antibody was applied in an amount of 2.5 mL to single NAP-25 column,
and then the fraction (3.5 mL) eluted with 3.5 mL of PBS6.0/EDTA was collected. The resulting
fraction was concentrated by the Common procedure A. After measuring the concentration of
the antibody using the Common procedure B, the antibody concentration was adjusted to 10
mg/mL using PBS6.0/EDTA.

Common procedure D: Purification of antibody-drug conjugate
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[0219] NAP-25 column was equilibrated with acetate buffer containing sorbitol (5%) (10 mM,
pH 5.5; it is referred to as ABS in the specification). Aqueous reaction solution of the antibody-
drug conjugate (about 2.5 mL) was applied to the NAP-25 column, and then eluted with the
buffer in an amount as defined by the manufacturer to collect the antibody fraction. By
conducting a gel filtration purification process, in which said collected fraction was again
applied to the NAP-25 column and eluted with buffer, was repeated 2 to 3 times in total, the
antibody-drug conjugate excluding non-conjugated drug linker and a low-molecular-weight
compound (tris(2-carboxyethyl)phosphine hydrochloride (TCEP), N-acetyl-L-cysteine (NAC),
and dimethyl sulfoxide) was obtained.

Common procedure E: Measurement of antibody concentration in antibody-drug
conjugate and average number of conjugated drug molecules per antibody molecule

(1)

[0220] The conjugated drug concentration in the antibody-drug conjugate can be calculated by
measuring UV absorbance of an aqueous solution of the antibody-drug conjugate at two
wavelengths of 280 nm and 370 nm, followed by performing the calculation shown below.

[0221] Because the total absorbance at any wavelength is equal to the sum of the absorbance
of every light-absorbing chemical species that are present in a system [additivity of
absorbance], when the molar absorption coefficients of the antibody and the drug remain the
same before and after conjugation between the antibody and the drug, the antibody
concentration and the drug concentration in the antibody-drug conjugate are expressed with

the following equations.
Azso = Ap2so + Aa2s0 = Ep.2s0Cp + Ea280Ca  Equation (1)

As70 = Ap370tAn 370 = Ep370Cp+Ea 370Ca Equation (2)

[0222] In the above, Axgg represents the absorbance of an aqueous solution of the antibody-
drug conjugate at 280 nm, Az7p represents the absorbance of an aqueous solution of the
antibody-drug conjugate at 370 nm, Ap 2go represents the absorbance of an antibody at 280
nm, Aa 370 represents the absorbance of an antibody at 370 nm, Apogg represents the
absorbance of a conjugate precursor at 280 nm, Ap 370 represents the absorbance of a
conjugate precursor at 370 nm, Ep 2go represents the molar absorption coefficient of an
antibody at 280 nm, Ep 370 represents the molar absorption coefficient of an antibody at 370
nm, Epogo represents the molar absorption coefficient of a conjugate precursor at 280 nm,
Ep 370 represents the molar absorption coefficient of a conjugate precursor at 370 nm, Cp
represents the antibody concentration in an antibody-drug conjugate, and Cp represent the

drug concentration in an antibody-drug conjugate.

[0223] As for Ea 280, Ea 370, Ep2so, and Eps7o in the above, previously prepared values



DK/EP 3789042 T3

(estimated value based on calculation or measurement value obtained by UV measurement of
the compound) are used. For example, Ep 259 can be estimated from the amino acid sequence
of an antibody using a known calculation method (Protein Science, 1995, vol. 4, 2411-2423).
Ea 370 is generally zero. In the case of U1-59, Ep 2g0 of 259400 was used as an estimated
value according to its amino acid sequence. Epogg and Ep 37 can be obtained based on

Lambert-Beer's law
(Absorbance = molar concentration x molar absorption coefficient x cell path length)
by measuring the absorbance of a solution in which the conjugate precursor to be used is

dissolved at a certain molar concentration. By measuring Apgg and As7g of an aqueous solution

of the antibody-drug conjugate and solving the simultaneous equations (1) and (2) using the
values, Cp and Cp can be obtained. Further, by diving Cp by Cp, the average drug binding

number per antibody can be obtained.

[0224] In the present invention, the method for determining the average number of conjugated
drug molecules per antibody as described above is referred to as a "UV method".

Common procedure F: Measurement of average number of conjugated drug molecules
per antibody molecule in antibody-drug conjugate - (2)

[0225] The average number of conjugated drug molecules per antibody molecule in the
antibody-drug conjugate can also be determined by high-performance liquid chromatography
(HPLC) analysis using the following method, in addition to the aforementioned Common
procedure E.

{F-1. Preparation of sample for HPLC analysis (Reduction of antibody-drug conjugate)}

[0226] An antibody-drug conjugate solution (about 1 mg/mL, 60 u ("u" represents "micro”)L) is
mixed with an aqueous solution of dithiothreitol (DTT) (100 mM, 15 ul). By incubating the
mixture at 37C for 30 minutes, the disulfide bond between the L and H chains of the antibody-
drug conjugate is cleaved. The resulting sample is used in HPLC analysis.

{F-2. HPLC analysis}

The HPLC analysis is carried out under the following measurement conditions.

[0227]

HPLC system: Agilent 1290 HPLC system (Agilent Technologies)



DK/EP 3789042 T3

Detector: Ultraviolet absorption spectrometer (measurement wavelength: 280 nm)

Column: PLRP-S (2.1x50 mm, 8 um, 1000 angstroms; Agilent Technologies, PIN PL1912-
1802)

Column temperature: 80C
Mobile phase A: 0.04% aqueous trifluoroacetic acid (TFA) solution
Mobile phase B: Acetonitrile solution containing 0.04% TFA

Gradient program: 29%-36% (0 min.-12.5 min.), 36%-42% (12.5-15 min.), 42%-29% (15
min.-15.1 min.), 29%-29% (15.1 min.-25 min.)

Sample injection: 15 uL

{F-3. Data analysis}

[0228] [F-3-1] Compared with non-conjugated antibody L (Lg) and H (Hg) chains, drug-
conjugated L (L chain bound to one drug molecule: L) and H (H chain bound to one drug
molecule: H4, H chain bound to two drug molecule: Hy, H chain bound to three drug molecules:
H3) chains exhibit higher hydrophobicity in proportion to the number of conjugated drug

molecules and thus have a larger retention time. These chains are therefore eluted in the
order of Lg and L{ or Hg, H4, Ho, and Hj. Detection peaks can be assigned to any of Ly, L1, Hp,

H4, Ho, and H3 by the comparison of retention times with Ly and Hyg.

[0229] [F-3-2] Since the drug linker has UV absorption, peak area values are corrected in
response to the number of conjugated drug linker molecules according to the following

expression using the molar absorption coefficients of the L or H chain and the drug linker.
[Math. 1]

Corrected value of the peak area of the L ehain {L7)
= Peak area

Malar absarption coefficient of the L chain

*
Molar absorption coefficient of the L chain +
The number of conjugated drug molecules x Moiar absorption coefficient of the drug linker

[Math. 2]
Corrected value of the peak area of the H chain (Hjj
= Peak area

Molar absorption coefficient of the H chain

Molar absorption ceefficient of the H chain +
The number of conjugated drug molecules x Molar absorption coefficient of the drug linker
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[0230] Here, a value estimated from the amino acid sequence of the L or H chain of each
antibody using a known calculation method (Protein Science, 1995, vol. 4, 2411-2423) can be
used as the molar absorption coefficient (280 nm) of the L or H chain of each antibody. In the
case of U1-59, a molar absorption coefficient of 34690 and a molar absorption coefficient of
95000 were used as estimated values for the L and H chains, respectively, according to its
amino acid sequence. The actually measured molar absorption coefficient (280 nm) of a
compound in which the maleimide group has been converted to succinimide thioether by the
reaction of each drug linker with mercaptoethanol or N-acetylcysteine was used as the molar
absorption coefficient (280 nm) of the drug linker.

[F-3-3] The peak area ratio (%) of each chain is calculated for the total of the corrected values
of peak areas.

[Math. 3]
Peak area ratio of the L chain = —A-zi— % 100
ApptALy
. . A
Peak area ratio of the Hchain = Hi ® 100

Agp tAg + Agz Az

Corrected values of respective peak areas of Ay, Ay;: L, H;

[0231] [F-3-4] The average number of conjugated drug molecules per antibody molecule in the
antibody-drug conjugate is calculated according to the following expression.

[0232] Average number of conjugated drug molecules = (Ly peak area ratio x 0 + Ly peak area
ratio x 1 + Hy peak area ratio x 0 + H{ peak area ratio x 1 + H, peak area ratio x 2 + H3 peak
arearatio x 3) /100 x 2

[0233] Hereinbelow, production intermediate compounds used in Production method 1 are
described. The compound represented by the formula (2) in the production method 1 is a
compound represented by the following formula:

(maleimid-N-yl)-(CH5)n3-C(=0)-L2-LP-NH-(CH5)n'-L3-(CH5)n2-C(=0)-(NH-
DX)

or
(maleimid-N-y1)-(CH5)n3-C(=0)-L2-LP-(NH-DX).

In the formula,
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n3 represents an integer of 2 to 8,
L2 represents -NH-(CH,CH>-0)n4-CH,CH,-C(=0)- or a single bond,
wherein n? represents an integer of 1 to 6,

LP represents a peptide residue consisting of 2 to 7 amino acids selected from phenylalanine,
glycine, valine, lysine, citrulline, serine, glutamic acid, and aspartic acid,

n' represents an integer of 0 to 6,
n? represents an integer of 0 to 5,

L@ represents -O- or a single bond,

(maleimid-N-yl)- is a maleimidyl group (2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl group)
represented by the following formula:
[Chem. 22]

G
—N I

C

wherein the nitrogen atom is the connecting position, and

-(NH-DX) is a group represented by the following formula:
[Chem. 23]

wherein the nitrogen atom of the amino group at position 1 is the connecting position.

[0234] As for the peptide residue LP, it consists of amino acids selected from phenylalanine,
glycine, valine, lysine, citrulline, serine, glutamic acid, and aspartic acid. Among the peptide

residue LP, those consisting of 4 or 5 amino acids is preferred as a production intermediate.



DK/EP 3789042 T3

More specifically, those in which LP is a tetrapeptide residue of -GGFG- or a pentapeptide of -
DGGFG- is preferred as a production intermediate, more preferably, -GGFG-.

[0235] Further, as for the -NH-(CHo)n'-L2-(CHo)n?-, those having -NH-CH,CH,-, -NH-
CH5CH,CHy-, -NH-CHoCH,CHoCHy-, -NH-CH,CH,CHoCH,CHo-, -NH-CH>-O-CHp-, or -NH-
CH>CH»-O-CH»- is preferred as a production intermediate. A compound of - NH-CH,CH>CH»-,
-NH-CH>-O-CH>-, or -NH-CH>CH»>-O-CH,5 is more preferred.

[0236] As for n3, those in which it is an integer of 2 to 8 is preferred as a production
intermediate.

[0237] As for L2, those in which it is a single bond or -NH-(CH,CH»-0)n4-CH>CH,-C(=0)- and

n%is an integer of 2 to 4 is preferred as a production intermediate.

[0238] Further, those in which n3 is an integer of 2 to 5, L2 is a single bond, and -NH-(CH)n'-

La-(CHo)nZ- is -NH-CH>CHo-, -NH-CH,CH>CHo-, -NH-CH,CH>CH>CHo-, -NH-
CH>CH>CHyCHCH»-, -NH-CH5>-O-CHs-, or -NH-CH,CH»>-O-CH»- is preferred as a production

intermediate. Further, more preferred among them is those in which - NH-(CHo)n'-L2-(CH,)n-
is -NH-CH,CH,-, -NH-CH,CH,CH,-, -NH-CH5-O-CH»-, or - NH-CH>,CH»>-O-CHo-. Further, those

in which n3is an integer of 2 or 5 is preferred.

[0239] Further, those in which n3 is an integer of 2 to 5, L2 is -NH-(CH>CH»-0)n*-CH,CH»-

C(=0)-, n* is an integer of 2 to 4, and -NH-(CHo)n'-L2-(CHo)n?- is -NH-CH,CH,-, -NH-
CH,CH,CHy-, -NH-CH,CH,CHoCHy-, -NH-CH,CH,CHoCHoCHo-, -NH-CH5-O-CHo-, or -NH-

CH-CH5-O-CH»- is preferred as a production intermediate. More preferred among them is

those in which n? is an integer of 2 or 4. Further, those in which -NH-(CHo)n'-L2- is -NH-
CH>CH5CH»-, -NH-CH»-O-CH>»-, or -NH-CH,CHo-O-CHo- is preferred.

[0240] Preferred examples of the intermediate that are useful for production of the compound
of the present invention include those exemplified below:

(maleimid-N-yl)-CHoCHa-C(=0)-GGF G-NH-CH,CH,-C(=0)-(NH-DX),
(maleimid-N-yl)-CH,CH,CH,-C(=0)-GGF G-NH-CHoCH,-C(=0)-(NH-DX),
(maleimid-N-yl)-CHo,CHoCHCHy-C(=0)-GGF G-NH-CHoCHo-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,CH,CH,CHo-C(=0)-GGF G-NH-CH,CHy-C(=0)-(NH-



DX),

DX),

(NH-DX),

DX),

(NH-DX),

C(=0)-(NH-DX),

DX),

(NH-DX),

C(=0)-(NH-DX),

C(=0)-(NH-DX),

C(=0)-(NH-DX),

C(=0)-(NH-DX),
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(maleimid-N-yl)-CHoCHa-C(=0)-GGF G-NH-CH,CHoCH,-C(=0)-(NH-DX),
(maleimid-N-yl)-CHoyCHoCH,-C(=0)-GGF G-NH-CH,CHoCHo-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,CH,CHy-C(=0)-GGF G-NH-CH,CH,CHy-C(=0)-(NH-

(maleimid-N-yl)-CH,CHoCH2CHoCHy-C(=0)-GGF G-NH-CHoCH,CH,-C(=0)-

(maleimid-N-yl)-CHoCHo-C(=0)-GGF G-NH-CH,CH,CHoCHo,-C(=0)-(NH-DX),

(maleimid-N-yl)-CHoCH,CHy,-C(=0)-GGF G-NH-CHoCHoCH,CHy-C(=0)-(NH-

(maleimid-N-yl)-CH,CH,CH,CH,-C(=0)-GGF G-NH-CH,CH,CH,CH,-C(=0)-

(maleimid-N-yl)-CH,CH,CH,CH,CHy-C(=0)-GGF G-NH-CH,CH,CH,CH,-

(maleimid-N-yl)-CHoCHa-C(=0)-GGF G-NH-CH,CHoCHoCH,CHy-C(=0)-(NH-

(maleimid-N-yl)-CH>CHoCH,-C(=0)-GGFG-NH-CH,CHoCHoCHoCHo-C(=0)-

(maleimid-N-yl)-CH,CH,CH,CH,-C(=0)-GGF G-NH-CH,CH,CH,CH,CH,-

(maleimid-N-yl)-CH,CH,CH,CH,CHy-C(=0)-GGF G-NH-CH,CH,CH,CH,CH,-

(maleimid-N-yl)-CH,CH,CH,CH,CHo-C(=0)-DGGF G-NH-CH,CHoCHo-

(maleimid-N-yl)-CHo,CH,CHoCH,CHy-C(=0)-DG GF G-NH-CH,CHoCHoCHo-

(maleimid-N-yl)-CH,CH,CH,CH,CH,-C(=0)-DGGF G-NH-
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CH,CHoCHoCH,CH,-C(=0)-(NH-DX),
(maleimid-N-yl)-CHoCHo-C(=0)-GGF G-NH-CH,-O-CHy-C(=0)-(NH-DX),
(maleimid-N-yl)-CHo,CH,CHo,-C(=0)-GGF G-NH-CHy-O-CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CHoCH,CHy-C(=0)-GGF G-NH-CH,-0-CHo,-C(=0)-(NH-

DX),
(maleimid-N-yl)-CH,CHoCH,CH,CHo-C(=0)-GGF G-NH-CH,-O-CHy-C(=0)-
(NH-DX),
(maleimid-N-yl)-CHoCHa-C(=0)-GGF G-NH-CH,CHy-O-CHa,-C(=0)-(NH-DX),
(maleimid-N-yl)-CH,CHoCHo-C(=0)-GGF G-NH-CH,CH,-0-CHo-C(=0)-(NH-
DX),
(maleimid-N-yl)-CHo,CH,CH,CHy-C(=0)-GGF G-NH-CH,CH,-O-CHy-C(=0)-
(NH-DX),

(maleimid-N-yl)-CHoyCHoCHoCH,CHy-C(=0)-GGF G-NH-CH,CH,-O-CHo-
C(=0)-(NH-DX),

(maleimid-N-yl)-CHoCHo-C(=0)-NH-CH,CHy-O-CHoCHa,-0-CH,CHo-C(=0)-
GGFG-NH-CH,CHoCH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CHoCHa-C(=0)-NH-CH,CHy-O-CHoCH,-0-CH,CHo-O-
CHoCHy-C(=0)-GGF G-NH-CH,CH,CHx-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,-C(=0)-NH-CH,CHy-0-CH,CH,-0-CH,CH,-O-
CH,CH,-0-CH,CHy-C(=0)-GGF G-NH-CH,CH,CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,-C(=0)-GGF G-(NH-DX),

(maleimid-N-yl)-CH,CH,CH,-C(=0)-GGF G-(NH-DX),

(maleimid-N-yl)-CH,CH,CH,CH,-C(=0)-GGF G-(NH-DX),

(maleimid-N-yl)-CH,CH,CH,CH,CHo-C(=0)-GGF G-(NH-DX),

(maleimid-N-yl)-CH,CH,-C(=0)-DGGF G-(NH-DX),
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(maleimid-N-yl)-CH,CH,CH,-C(=0)-DGGF G-(NH-DX),
(maleimid-N-yl)-CH,CH,CH,CH,-C(=0)-DGGF G-(NH-DX), or

(maleimid-N-yl)-CHo,CH,CH,CH,CHo-C(=0)-DGGF G-(NH-DX).

[0241] By the reaction of the drug-linker compound selected from the aforementioned group of
intermediate compounds with an anti-HER3 antibody or a reactive derivative thereof, a
thioether bond can be formed at a disulfide bond moiety present in a hinge part of the anti-
HERS3 antibody, and as a result, the anti-HER3 antibody-drug conjugate can be produced. In
this case, it is preferable to use a reactive derivative of an anti-HERS3 antibody. A reactive
derivative obtained by reducing an anti-HERS3 antibody is particularly preferred.

[0242] The followings are a compound which is more preferred as a production intermediate.
(maleimid-N-yl)-CH>;CHo-C(=0)-GGF G-NH-CH,CH,-C(=0)-(NH-DX),
(maleimid-N-yl)-CH>CH»-C(=0)-GGF G-NH-CH,CH,CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CHoCH,CH,CHo-C(=0)-GGF G-NH-CH,CHy-C(=0)-(NH-
DX),

(maleimid-N-yl)-CH>CHoCHoCHoCH5-C(=0)-GGFG-NH-CH,CHoCH-C(=0)-
(NH-DX),

(maleimid-N-yl)-CH,CH,CH,CH,CHy-C(=0)-GGF G-NH-CH,CH,CH,CH,CH,-
C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,CH,CH,CHo-C(=0)-DGGF G-NH-CH,CHoCHo-
C(=0)-(NH-DX),

(maleimid-N-yl)-CHo,CHoCH,CH,CHo-C(=0)-GGF G-NH-CH,-O-CHy-C(=0)-
(NH-DX),

(maleimid-N-yl)-CHoyCHoCHoCH,CHy-C(=0)-GGF G-NH-CH,CH,-O-CHo-
C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,-C(=0)-NH-CH,CH,-0-CH,CH,-0-CH,CH,-C(=0)-
GGFG-NH-CH,CH,-C(=0)-(NH-DX),
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(maleimid-N-yl)-CHoCHo-C(=0)-NH-CH,CHy-O-CHoCHa,-0-CH,CHo-C(=0)-
GGFG-NH-CH,CHoCH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,-C(=0)-NH-CH,CHy-0-CH,CH,-0-CH,CH,-O-
CH,CH,-0-CH,CHy-C(=0)-GGF G-NH-CH,CH,CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CHoCH,-C(=0)-DGGF G-(NH-DX),
(maleimid-N-yl)-CH,CH,CH,-C(=0)-DGGF G-(NH-DX),
(maleimid-N-yl)-CH,CH,CH,CH,-C(=0)-DGGF G-(NH-DX),

(maleimid-N-yl)-CHo,CH,CH,CH,CHo-C(=0)-DGGF G-(NH-DX).

[0243] Further, among the aforementioned intermediate compound group, the intermediates
represented by the following formula are a more preferred compound:

(maleimid-N-yl)-CHoCHo-C(=0)-NH-CH,CHy-O-CHoCHa,-0-CH,CHo-C(=0)-
GGFG-NH-CH,CHoCH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,CH,CH,CHy-C(=0)-GGF G-NH-CH,-O-CH,-C(=0)-
(NH-DX),

(maleimid-N-yl)-CH,CH,CH,CH,CHy-C(=0)-GGF G-NH-CH,CH,-O-CHy-
C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,CH,CH,CHo-C(=0)-DGGF G-NH-CH,CHoCHo-
C(=0)-(NH-DX),

or

(maleimid-N-yl)-CH,CH,CH,CH,CHo-C(=0)-DGGF G-(NH-DX).

[0244] Particularly preferred are the compounds that are represented by the following formula:

(maleimid-N-yl)-CH,CH,-C(=0)-NH-CH,CH,-0-CH,CH,-0-CH,CH,-C(=0)-
GGFG-NH-CH,CH,CH,-C(=0)-(NH-DX),
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(maleimid-N-yl)-CHo,CHoCH,CH,CHo-C(=0)-GGF G-NH-CH,-O-CHy-C(=0)-
(NH-DX), or

(maleimid-N-yl)-CHoyCHoCHoCH,CHy-C(=0)-GGF G-NH-CH,CH,-O-CHo-
C(=0)-(NH-DX).

2. Production method 2

[0245] The compound represented by the formula (2) or a pharmacologically acceptable salt
thereof used as an intermediate in the previous production method can be produced by the
following method, for example.

[Chem. 24]

NH,-DX
4
PINHHCH, L 3T H - CI=0y-OH
5

PLNHH{CH N L A{CH-C(=O}-NH-DX) NH,-({CH 0 -LA(CH,R-C(=0)-0P?
8 12
PELP.OH
8
NHA{CH A -LA-(CH,n2-C(=0)-(NH-DX
Ak e ?)? o ) P2LPNHHC Hn LA - 0)- 0P
, 13
PZLE-OH P
8 NH; DX e
PRLP-NH{CH I L 2(CH, - C=0)(NH-DX} e PLLANHUCH N LA (CH I C=03-OH
9 14
HALP-NFHHCHIN-LE{CH )R- C (= 05-0P3
185
LEL20H
HLP-NH-(CH, 1L 3O H - C(=O)-(NH-DX) 11
vazon 0 LT L2 P-NHHC Hy'-L2-(CH, -G (=0)-OPS
11 NH.,-DX. " 18

-

, 4 N e '
LT 2L PNHHCH ) -LACH, - CEO)NHHDX) == L L2 BNH-(CHIN' L2 CH i -C (=0)-OH
2 17

[in the formula, L' corresponds to L having a structure in which the terminal is converted to a

maleimidyl group and P', P2, and P3 represent a protecting group].

[0246] The compound (6) can be produced by derivatizing the carboxylic acid (5) into an active
ester, mixed acid anhydride, acid halide, or the like and, in the presense of base, reacting it
with  NH»-DX [indicating exatecan; chemical name: (1S,9S)-1-amino-9-ethyl-5-fluoro-2,3-
dihydro-9-hydroxy-4-methyl-1H,12H-benzo[de]pyrano[3',4".6,7]indolizino[1,2-b]quinolin-
10,13(9H,15H)-dione] (4) or a pharmacologically acceptable salt thereof.

[0247] Reaction reagents and conditions that are commonly used for peptide synthesis can be
employed for the reaction. There are various kinds of active ester,for example, it can be
produced by reacting phenols such as p-nitrophenol, N-hydroxy benzotriazole, N-hydroxy
succinimide, or the like, with the carboxylic acid (5) using a condensing agent such as N,N'-
dicyclohexylcarbodiimide or 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride;
further, the active ester can be also produced by a reaction of the carboxylic acid (5) with
pentafluorophenyl trifluoroacetate or the like; a reaction of the carboxylic acid (5) with 1-
benzotriazolyl oxytripyrrolidinophosphonium hexafluorophosphite; a reaction of the carboxylic



DK/EP 3789042 T3

acid (5) with diethyl cyanophosphonate (Shioiri method); a reaction of the carboxylic acid (5)
with triphenylphosphine and 2,2'-dipyridyl disulfide (Mukaiyama method); a reaction of the
carboxylic acid (5) with a triazine derivative such as 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-
methylmorpholinium chloride (DMTMM); or the like. Further, the reaction can be also
performed by, e.g., an acid halide method by which the carboxylic acid (5) is treated with acid
halide such as thionyl chloride and oxalyl chloride in the presence of a base.

[0248] By reacting the active ester, mixed acid anhydride, or acid halide of the carboxylic acid
(5) obtained as above with the compound (4) in the presence of a suitable base in an inert
solvent at a reaction temperature of -78C to 150C, the compound (6) can be produced.
Meanwhile, "inert solvent”" indicates a solvent which does not inhibit a desired reaction for
which the solvent is used.

[0249] Specific examples of the base used for each step described above include a carbonate,
an alkoxide, a hydroxide or a hydride of an alkali metal or an alkali earth metal such as sodium
carbonate, potassium carbonate, sodium ethoxide, potassium butoxide, sodium hydroxide,
potassium hydroxide, sodium hydride, or potassium hydride; organometallic base represented
by an alkyl lithium such as n-butyl lithium, or dialkylamino lithium such as lithium
diisopropylamide; organometallic base such as bissilylamine including lithium
bis(trimethylsily)amide; and organic base such as pyridine, 26-lutidine, collidine, 4-
dimethylaminopyridine, triethylamine, N-methyl morpholine, diisopropylethylamine, and
diazabicyclo[5.4.0Jundec-7-ene (DBU).

[0250] Examples of the inert solvent which is used for the reaction of the present invention
include a halogenated hydrocarbon solvent such as dichloromethane, chloroform, and carbon
tetrachloride; an ether solvent such as tetrahydrofuran, 1,2-dimethoxyethane, and dioxane; an
aromatic hydrocarbon solvent such as benzene and toluene; and an amide solvent such as
N,N-dimethylformamide, N,N-dimethylacetamide, and N-methylpyrrolidin-2-one. In addition to
them, a sulfoxide solvent such as dimethyl sulfoxide and sulfolane; a ketone solvent such as
acetone and methyl ethyl ketone; and an alcohol solvent such as methanol and ethanol may
be used in some case. Alternatively, these solvents may be used as a mixed solvent.

[0251] As for the protecting group P! for the terminal amino group of the compound (8), a
protecting group for an amino group which is generally used for peptide synthesis, for
example, tert-butyloxy carbonyl group, 9-fluorenylmethyloxy carbonyl group, and benzyloxy
carbonyl group, can be used. Examples of the other protecting group for an amino group
include an alkanoyl group such as acetyl group; an alkoxycarbonyl group such as
methoxycarbonyl group and ethoxycarbonyl group; an arylmethoxy carbonyl group such as
paramethoxybenzyloxy carbonyl group, and para (or ortho)nitroybenzyloxy carbonyl group; an
arylmethyl group such as benzyl group and triphenyl methyl group; an aroyl group such as
benzoyl group; and an aryl sulfonyl group such as 2 4-dinitrobenzene sulfonyl group and

orthonitrobenzene sulfonyl group. The protecting group P! can be selected depending on, e.g.,
properties of a compound having an amino group to be protected.
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[0252] By deprotecting the protecting group P! for the terminal amino group of the compound
(6) obtained, the compound (7) can be produced. In this deprotection, reagents and conditions
can be selected depending on the protecting group.

[0253] The compound (9) can be produced by derivatizing the peptide carboxylic acid (8)

having the N terminal protected with P2 into an active ester, mixed acid anhydride, or the like
and reacting it with the compound (7) obtained. The reaction conditions, reagents, base, and
inert solvent used for a peptide bond formation between the peptide carboxylic acid (8) and the
compound (7) can be suitably selected from those described for the synthesis of the

compound (6). The protecting group P2 can be suitably selected from those described for the
protecting group of the compound (6), and the selection can be made based on, e.g., the
properties of the compound having an amino group to be protected. As it is generally used for
peptide synthesis, by repeating sequentially the reaction and deprotection of the amino acid or
peptide constituting the peptide carboxylic acid (8) for elongation, the compound (9) can be
also produced.

[0254] By deprotecting P2 as the protecting group for the amino group of the compound (9)
obtained, the compound (10) can be produced. In this deprptection, reagents and conditions
can be selected depending on the protecting group.

[0255] It is possible to produce the compound (2) by derivatizing the carboxylic acid (11) into
an active ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound
(10) obtained. The reaction conditions, reagents, base, and inert solvent used for forming a
peptide bond between the carboxylic acid (11) and the compound (10) can be suitably selected
from those described for the synthesis of the compound (6).

[0256] The compound (9) can be also produced by the following method, for example.

[0257] The compound (13) can be produced by derivatizing the peptide carboxylic acid (8)
having the N terminal protected with P2 into active ester, mixed acid anhydride, or the like and

reacting it with the amine compound (12) having the carboxy group protected with P3 in the
presence of a base. The reaction conditions, reagents, base, and inert solvent used for
forming a peptide bond between the peptide carboxylic acid (8) and the compound (12) can be
suitably selected from those described for the synthesis of the compound (6).

[0258] The protecting group P2 for the amino group of the compound (13) is not particularly
limited if it is a protecting group which is commonly used. Specifically, examples of the
protecting group for a hydroxyl group include an alkoxymethyl group such as methoxymethyl
group; an arylmethyl group such as benzyl group, 4-methoxybenzyl group, and triphenylmethyl
group; an alkanoyl group such as acetyl group; an aroyl group such as benzoyl group; and a
silyl group such as tert-butyl diphenylsilyl group. Carboxy group can be protected by an ester
with an alkyl group such as methyl group, ethyl group, and tert-butyl group, an allyl group, or



DK/EP 3789042 T3

an arylmethyl group such as benzyl group. As for the amino group, an alkyloxy carbonyl group
such as tert-butyloxy carbonyl group, methoxycarbonyl group, and ethoxycarbonyl group; an
arylmethoxy carbonyl group such as allyloxycarbonyl group, 9-fluorenylmethyloxy carbonyl
group, benzyloxy carbonyl group, paramethoxybenzyloxy carbonyl group, and para (or
ortho)nitroybenzyloxy carbonyl group; an alkanoyl group such as acetyl group; an arylmethyl
group such as benzyl group and triphenyl methyl group; an aroyl group such as benzoyl group;
and an aryl sulfonyl group such as 2, 4-dinitrobenzene sulfonyl group or orthonitrobenzene
sulfonyl group can be mentioned.

[0259] As for the protecting group P3 for a carboxy group, a protecting group commonly used
as a protecting group for a carboxy group in organic synthetic chemistry, in particular, peptide
synthesis can be used. A carboxyl group can be protected as an ester with an alkyl group such
as a methyl group, an ethyl group, or a tert-butyl, an allyl group, and an arylmethyl group such
as a benzyl group.

[0260] In such case, it is preferable that the protecting group for an amino group and the
protecting group for a carboxy group can be removed by a different method or different

conditions. For example, a representative example includes a combination in which P2 is a tert-

butyloxy carbonyl group and P3 is a benzyl group. The protecting groups can be selected from
the aforementioned ones depending on, e.g., the properties of a compound having an amino
group and a carboxy group to be protected. For removal of the protecting groups, reagents
and conditions can be selected depending on the protecting group.

[0261] By deprotecting the protecting group P3 for the carboxy group of the compound (13)
obtained, the compound (14) can be produced. In this deprotection, reagents and conditions
are selected depending on the protecting group.

[0262] The compound (9) can be produced by derivatizing the compound (14) obtained into
active ester, mixed acid anhydride, acid halide, or the like and reacting with the compound (4)
in the presence of a base. For the reaction, reaction reagents and conditions that are generally
used for peptide synthesis can be also used, and the reaction conditions, reagents, base, and
inert solvent used for the reaction can be suitably selected from those described for the
synthesis of the compound (6).

[0263] The compound (2) can be also produced by the following method, for example.

[0264] By deprotecting the protecting group P2 for the amino group of the compound (13), the
compound (15) can be produced. In this deprotection, reagents and conditions can be selected
depending on the protecting group.

[0265] The compound (16) can be produced by derivatizing the carboxylic acid derivative (11)
into active ester, mixed acid anhydride, acid halide, or the like and reacting it with the
compound (15) obtained in the presence of a base. The reaction conditions, reagents, base,
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and inert solvent used for forming an amide bond between the peptide carboxylic acid (11) and
the compound (15) can be suitably selected from those described for the synthesis of the
compound (6).

[0266] By deprotecting the protecting group for the carboxy group of the compound (16)
obtained, the compound (17) can be produced. In this deprotection, it can be carried out
similar to deprotecting carboxy group for producing the compound (14).

[0267] The compound (2) can be produced by derivatizing the compound (17) into active
ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound (4) in the
presence of a base. For the reaction, reaction reagents and conditions that are generally used
for peptide synthesis can be also used, and the reaction conditions, reagents, base, and inert
solvent used for the reaction can be suitably selected from those described for the synthesis of
the compound (6).

3. Production method 3

[0268] The compound represented by the formula (2) used as an intermediate can be also
produced by the following method.

[Chem. 25]

H-LP-OP*
18

L"-L2-OH
11

LY-L2-LP-OP*
19

LY-L2-L P-OH
20

NH,~(CH, )n*-La-(CH,)r?-C(=O)-(NH-DX)
7

L"-L2-LP-NH-(C Hz)n1 ~L3—(CH2}n2~C(=O}—(NH—DX)
2
[in the formula, L' corresponds to L having a structure in which the terminal is converted to a

maleimidyl group and P* represents a protecting group].

[0269] The compound (19) can be produced by derivatizing the compound (11) into active
ester, mixed acid anhydride, or the like and reacting it with the peptide carboxylic acid (18)
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having the C terminal protected with P# in the presence of a base. The reaction conditions,
reagents, base, and inert solvent used for forming a peptide bond between the peptide
carboxylic acid (18) and the compound (11) can be suitably selected from those described for

the synthesis of the compound (6). The protecting group P4 for the carboxy group of the
compound (18) can be suitably selected from the aforementioned protective groups.

[0270] By deprotecting the protecting group for the carboxy group of the compound (19)
obtained, the compound (20) can be produced. In this deprotecion, it can be performed similar
to the deprotection of the carboxy group for producing the compound (14).

[0271] The compound (2) can be produced by derivatizing the compound (20) obtained into
active ester, mixed acid anhydride, or the like and reacting it with the compound (7). For the
reaction, reaction reagents and conditions that are generally used for peptide synthesis can be
also used, and the reaction conditions, reagents, base, and inert solvent used for the reaction
can be suitably selected from those described for the synthesis of the compound (6).

4. Production method 4

[0272] Hereinbelow, within the production intermediate (10) described in production method 2,

the method for producing the compound (10b) having n' = 1 and L@ = 0 is described in detail.
The compound represented by the formula (10b), a salt or a solvate thereof can be produced
according to the following method, for example.

[Chem. 26]
HO-CH,C(=0)-0p®
PEXCNHCH,-O-L 22 PEXNH-C H,-O-C -G (= O- O o POXNH-CH-O-CH, C(=01-OH
24 23 24
HN-DX PY-OH
4 PA-X-NH-C Hy-O-CH,-C{=O}-{NH-DX} HXNH-C Hy-O-C H - C=O-{HNH-DX) 27
- e

e 25 _ 26
PPLP-NH-CH,-0-CH,-C(=OXNH-DX) o FELPNA-CH-O-CH,-C{=0)-(NH-DX)
ob 10b

[in the formula, LP is as defined above, L represents an acyl group including an alkanoyl! group
such as acetyl group or an aroyl group such as benzoyl group, or represents a hydrogen atom

or the like, X and Y represent an oligopeptide consisting of 1 to 3 amino acids, P° and P’

represent a protecting group for an amino group, and P° represents a protecting group for a
carboxy group].

[0273] A compound represented by the formula (21) can be produced by using or applying the
method described in Japanese Patent Laid-Open No. 2002-60351 or the literature (J. Org.
Chem., Vol. 51, page 3196, 1986), and if necessary, by removing the protecting groups or
modifying the functional groups. Alternatively, it can be also obtained by treating an amino acid
with a protected terminal amino group or acid amide of oligopeptide with protected amino
group with aldehyde or ketone.
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[0274] By reacting the compound (21) with the compound (22) having a hydroxyl group under
temperature conditions ranging from under cooling to room temperature in an inert solvent in
the presence of an acid or a base, the compound (23) can be produced.

[0275] Here, examples of the acid which may be used can include inorganic acid such as
hydrofluoric acid, hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, and boric acid; an
organic acid such as acetic acid, citric acid, paratoluene sulfonic acid, and methane sulfonic
acid; and a Lewis acid such as tetrafluoroborate, zinc chloride, tin chloride, aluminum chloride,
and iron chloride. Among them, sulfonic acids are preferable, and paratoluene sulfonic acid is
particularly preferable. As for the base, any one of the aforementioned base can be suitably
selected and used. Preferred examples thereof include an alkali metal alkoxide such as
potassium tert-butoxide, an alkali metal or alkaline earth metal hydroxide such as sodium
hydroxide and potassium hydroxide; alkali metal hydride such as sodium hydride and
potassium hydride; organometallic base represented by dialkylamino lithium such as lithium
diisopropylamide; and organometallic base of bissilylamine such as lithium
bis(trimethylsilyl)amide.

[0276] Examples of the solvent to be used for the reaction include an ether solvent such as
tetrahydrofuran and 1,4-dioxane; and an aromatic hydrocarbon solvent such as benzene and
toluene. Those solvents can be prepared as a mixture with water.

[0277] Further, the protecting group for an amino group as represented as P° is not
particularly limited if it is a group commonly used for protection of an amino group.
Representative examples can include the protecting groups for an amino group that are
described in Production method 2. However, the protecting group for an amino group as

drepresented as P® may be cleaved off within the course of the reaction. In such case, a
protecting group can be re-introduced by appropriately performing a reaction with a suitable
reagent for protecting an amino group as required.

[0278] The compound (24) can be derived by removing the protecting group P® of the
compound (23). Herein, although the representative examples of the protecting group for a

carboxy group as represented as PP are described in Production method 2, it can be
appropriately selected from these examples. In the compound (23), it is desirable that the

protecting group P for an amino group and the protecting group P° for a carboxy group are
the protecting groups that can be removed by a different method or different conditions. For

example, a representative example can include a combination in which P® is a 9-

fluorenylmethyloxy carbonyl group and P® is a benzyl group. The protecting groups can be
selected depending on, e.g., the properties of a compound having an amino group and a
carboxy group to be protected. For removal of the protecting groups, reagents and conditions
are selected depending on the protecting group.



DK/EP 3789042 T3

[0279] The compound (26) can be produced by derivatizing the compound (24) into active
ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound (4) or a
pharmacologically acceptable salt thereof in the presence of a base to produce the compound

(25) followed by removing the protecting group P° of the compound (25) obtained. For the
reaction between the compound (4) and the carboxylic acid (24) and the reaction for removing

the protecting group P8 the same reagents and reaction conditions as those described for
Production method 2 can be used.

[0280] The compound (10b) can be produced by reacting the compound (26) with an amino
acid with protected terminal amino group or the oligopeptide (27) with protected amino group

to produce the compound (9b) and removing the protective group P of the compound (9b)

obtained. The protective group for an amino group as represented as P’ is not particularly
limited if it is generally used for protection of an amino group. Representative examples thereof
include the protecting groups for an amino group that are described in Production method 2.
For removing the protective group, reagents and conditions are selected depending on the
protecting group. For the reaction between the compound (26) and the compound (27),
reaction reagents and conditions that are commonly used for peptide synthesis can be
employed. The compound (10b) produced by the aforementioned method can be derivatized
into the compound (1) of the present invention according to the method described above.

5. Production method §

[0281] The compound represented by the formula (2) as an intermediate can be also
produced by the method shown below.

[Chem. 27]
HN-{CH L O Hy -G (=03-OP 7
12
2]
PELPENH-{CH I L2 C H - C(=0)- 0P
HN-{CH I L2 (CHI-C(=0)-(NK-DX) 35
7o ,
i PELP2OH FELFNH-(CHIN -LA(C Hyr-C (=0)-OH e —";y
28 38 HALPENHHCH I L 3G H G (=0)-0P?
PP NH-{CH N L3 H ) C (20)-(NH-DX) 4 | 37

29 T
1

3 i

i ¥
¥ S5 Tl 0y 1 BN Cya e 2 eV
HA 2 NHACH, L {CH -G {=01(NH-DX) PELTHP ) LFENA-(CHpIn' L {CHon™ O (-0} OF*

30 38

l”‘g"‘h“gj‘”)‘o” PP RN AL CH A C(ROROH e ome «Jl
o ) , 39 H-LPA(P 5L NHHC Hp ) L 2 CH -G (=0)-OP
PR PP L NHHCH LG H - CEOINR-DX) 4 0

32 — ] i |
HLEH (P B NHACH T G H P C=OHNH-DX) L ALLPE O NG H LG Hr?-C =01 0P

33 41

LLOH
" 4 ¥

. ) e LTI NHHCH I LT I (FO)OH
LYLZLP P10 NG H N L (G -G (=0 (NH-DX) 4

34 30

t b
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P
LAL2LPPLLPZOH UL 2L Ryprey s op e 48 LILEL PP O
a8 47 45

F o !

HL(PI L. 0Ptz =m PLPPT P LELALPIRE-0PT
50 43
LI ? 11
HL.0pT? FHLF(F)-0P"!
43

45

L2 PNHAC H L2 CH N CH{=OR (NH-DX)
2

[in the formula, L' corresponds to L' having a structure in which the terminal is converted to a
maleimidyl group, LP represents a structure consisting of -LP'-LP2-, and P3, P8, P9, P10 p11,

and P'2 represent a protecting group].

[0282] Because LP is formed by connecting LP! to LP2, the hydrophilic amino acid at N terminal
of LP is derived from LP1, and thus, those that having a hydrophilic amino acid at the N terminal
are suitably employed as LP'. Meanwhile, plural hydrophilic amino acids may be present
therein. Further, when LP? with hydrophilic amino acid is employed, LP having plural hydrophilic

amino acids at the N terminal of LP or at the N terminal and at other positions can be produced
depending on the location of the hydrophilic amino acid.

[0283] The compound (29) can be produced by derivatizing the peptide or amino acid (28)

having the N terminal protected with P2 into active ester, mixed acid anhydride, or the like and
reacting it with the compound (7) obtained. The reaction conditions, reagents, base, and
solvent used for forming an amide bond between the peptide or amino acid (28) and the
compound (7) can be suitably selected from those described for the synthesis of the

compound (6). The protecting group P8 for an amino group can be suitably selected from
those described for the protecting group of the compound (6), and the selection can be made
based on the properties of the compound or the like. As it is generally used for peptide
synthesis, by repeating sequentially the reaction and deprotection of the amino acid or peptide
constituting the peptide or amino acid (28) for elongation, the compound (29) can be also
produced.

[0284] By deprotection of P8 as a protecting group of the amino group of the compound (29)
obtained, the compound (23) can be produced. In this deprotection, reagents and conditions
can be selected depending on the protecting group.

[0285] The compound (32) can be produced by derivatizing the amino acid or peptide (31)

having the N terminal protected with P® and the protected carboxy group, hydroxy group, or
amino group in side chain protected into active ester, mixed acid anhydride, or the like and
reacting it with the compound (30) obtained. The reaction conditions, reagents, base, and inert
solvent used for forming a peptide bond between the amino acid or peptide (31) and the
compound (30) can be suitably selected from those described for the synthesis of the

compound (6). As for the protecting groups P8 and P9, the protecting groups can be suitably
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selected from those described as protecting group for an amino group, carboxy group, or
hydroxy group of the compound (6). However, in such case, it is necessary that the protecting

group P for an amino group and the protecting group P10 for a functional group in side chain
can be removed by a different method or different conditions. For example, a representative

example includes a combination in case P9 is a 9-fluorenylmethyloxy carbonyl group and P10 is
a tert-butyl group or the like as a protecting group for a carboxy group, a methoxymethyl group
or the like as a protecting group for a hydroxy group, or a tert-butyloxycarbonyl group or the

like as a protecting group for an amino group. The protective group P for a functional group
in a side chain is preferably a protecting group which can be deprotected by a treatment under
acidic conditions. However, it is not limited thereto, and it can be selected from the
aforementioned ones depending on, e.g., the properties of amino group, carboxy group, or a
hydroxy group of a compound to be protected. For removal of the protecting groups, reagents
and conditions are selected depending on the protecting group. As it is generally used for
peptide synthesis, by repeating sequentially the reaction and deprotection of the constituting
amino acid or peptide for elongation, the compound (32) can be also produced.

[0286] By deprotection of P° as a protecting group of the terminal amino group of the
compound (32) obtained, the compound (33) can be produced. In this deprotection, reagents
and conditions can be selected depending on the protecting group.

[0287] It is possible to produce the compound (34) by derivatizing the carboxylic acid
derivative (11) into active ester, mixed acid anhydride, acid halide, or the like and reacting it
with the compound (33) obtained. Herein, the carboxylic acid derivative (11) is a compound

with a structure in which the linker terminal of L has a maleimidyl group.

[0288] The reaction conditions, reagents, base, and solvent used for forming a peptide bond
between the carboxylic acid derivative (11) and the compound (33) can be suitably selected
from those described for the synthesis of the compound (6).

[0289] By deprotecting the protecting group P'0 for the carboxy group, hydroxy group, or
amino group in the amino acid side chain of the peptide moiety of the compound (34) obtained,
the compound (2) can be produced. Reagents and conditions can be selected depending on
the protecting group.

[0290] The compound (29) can be also produced by the following method, for example.

[0291] The compound (35) can be produced by derivatizing the peptide or amino acid (28)
having the N terminal protected with P8 into active ester, mixed acid anhydride, or the like and

reacting it with the amine compound (12) having the terminal carboxy group protected with P3
in the presence of a base. The reaction conditions, reagents, base, and solvent used for
forming a peptide bond between the peptide or amino acid (28) and the compound (12) can be
suitably selected from those described for the synthesis of the compound (6). The protecting
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group P8 for an amino group of the compound (35) can be suitably selected and used from

those described as a protecting group for the compound (6). As for the protecting group P3 for
a carboxy group, a protecting group commonly used as a protecting group for a carboxy group
in organic synthetic chemistry, in particular, peptide synthesis can be used. Specific examples
include alkyl ester such as methyl group, ethyl group, and tert-butyl, allyl ester, and benzyl
ester, and it can be suitably selected and used from the protecting groups that are described

for the compound (6). In such case, it is necessary that the protecting group P8 for an amino

group and the protecting group P3 for a carboxy group can be removed by a different method
or different conditions. For example, a representative example includes a combination in which

P8 is a tert-butyloxy carbonyl group and P3 is a benzyl group. The protecting groups can be
selected from the aforementioned ones depending on, e.g., the properties of a compound
having an amino group and a carboxy group to be protected. For removal of the protecting
groups, reagents and conditions are selected depending on the protecting group.

[0292] By deprotecting the protecting group P3 for the carboxy group of the compound (35)
obtained, the compound (36) can be produced. In this deprotection, reagents and conditions
are selected depending on the protecting group.

[0293] The compound (29) can be produced by derivatizing the compound (36) obtained into
active ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound
(4) in the presence of a base. For the reaction, reaction reagents and conditions that are
generally used for peptide synthesis can be also used, and the reaction conditions, reagents,
base, and solvent used for the reaction can be suitably selected from those described for the
synthesis of the compound (6).

[0294] The compound (32) can be also produced by the following method, for example.

[0295] By deprotecting the protecting group P2 for the amino group of the compound (35), the
compound (37) can be produced. In this deprotection, reagents and conditions can be selected
depending on the protecting group.

[0296] The compound (38) can be produced by derivatizing the amino acid or peptide (31) into
active ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound
(37) obtained in the presence of a base. The reaction conditions, reagents, base, and solvent
used for forming an amide bond between the amino acid or peptide (31) and the compound
(37) can be suitably selected from those described for the synthesis of the compound (6). In

such case, it is necessary that the protecting group P° and P10 for the amino acid or peptide

(31) and the protecting group P3 for the compound (37) can be removed by a different method
or different conditions. For example, a representative example includes a combination in which

P9 is a 9-fluorenylmethyloxy carbonyl group, P10 is a tert-butyloxy carbonyl group, tert-butyl

group, or a methoxymethyl group, and P3 is a benzyl group. Further, the protective group P10
for a functional group in a side chain is preferably a protecting group which can be deprotected
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by a treatment under acidic conditions as described above. However, it is not limited thereto,
and it can be selected from the aforementioned ones depending on, e.g., the properties of
amino group, carboxy group, or a hydroxy group of a compound to be protected. For removal
of the protecting groups, reagents and conditions are selected depending on the protecting

group.

[0297] By deprotecting the protecting group P3 for the carboxy group of the compound (38)
obtained, the compound (39) can be produced. In this deprotection, reagents and conditions
can be selected depending on the protecting group.

[0298] The compound (32) can be produced by derivatizing the compound (39) into active
ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound (4) in the
presence of a base. For the reaction, reaction reagents and conditions that are generally used
for peptide synthesis can be also used, and the reaction conditions, reagents, base, and
solvent used for the reaction can be suitably selected from those described for the synthesis of
the compound (6).

[0299] The compound (34) can be also produced by the following method, for example.

[0300] By deprotecting the protecting group P for the amino group of the compound (38), the
compound (40) can be produced. In this deprotection, reagents and conditions can be selected
depending on the protecting group.

[0301] The compound (41) can be produced by derivatizing the carboxylic acid derivative (11)
into active ester, mixed acid anhydride, acid halide, or the like and reacting it with the
compound (40) obtained in the presence of a base. The reaction conditions, reagents, base,
and solvent used for forming an amide bond between the carboxylic acid derivative (11) and
the compound (40) can be suitably selected from those described for the synthesis of the
compound (6).

[0302] By deprotecting the protecting group P3 for the carboxy group of the compound (41)
obtained, the compound (42) can be produced. In this deprotection, reagents and conditions
can be selected depending on the protecting group.

[0303] The compound (34) can be produced by derivatizing the compound (42) into active
ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound (4) in the
presence of a base. For the reaction, reaction reagents and conditions that are generally used
for peptide synthesis can be also used, and the reaction conditions, reagents, base, and
solvent used for the reaction can be suitably selected from those described for the synthesis of
the compound (6).

[0304] The compound (34) can be also produced by the following method, for example.
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[0305] The compound (44) can be produced by derivatizing the carboxylic acid derivative (11)
into active ester, mixed acid anhydride, acid halide, or the like and reacting it with the amino

acid or peptide (43) having the carboxy group protected with P'! and the carboxy group,

hydroxy group, or amino group in side chain protected with P10 in the presence of a base. The
reaction conditions, reagents, base, and solvent used for forming an amide bond between the
carboxylic acid derivative (11) and the compound (43) can be suitably selected from those

described for the synthesis of the compound (6). As for the protecting groups P'% and P! of
the compound (44), the protecting groups can be suitably selected from those described as
protecting group for a carboxy group, hydroxy group, or amino group of the compound (6).

Meanwhile, in such case, it is necessary that the protecting group P! for a carboxy group and

the protecting group P10 for a functional group in side chain can be removed by a different
method or different conditions. For example, a representative example includes a combination

in which P'" is a benzyl group and P19 is a tert-butyl group or the like as a protecting group for
a carboxy group, a methoxymethyl group or the like as a protecting group for a hydroxy group,
or a tert-butyloxycarbonyl group or the like as a protecting group for an amino group. The

protective group P'0 for a functional group in a side chain is preferably a protecting group
which can be deprotected by a treatment under acidic conditions. However, it is not limited
thereto, and it can be selected from the aforementioned ones depending on, e.g., the
properties of amino group, carboxy group, or a hydroxy group of a compound to be protected.
For removing the protecting group, the reagents and conditions can be selected depending on
the protecting group.

[0306] By deprotecting the protecting group P! for the carboxy group of the compound (44)
obtained, the compound (45) can be produced. In this deprotection, reagents and conditions
can be selected depending on the protecting group.

[0307] The compound (34) can be produced by derivatizing the compound (45) into active
ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound (30) in
the presence of a base. For the reaction, reaction reagents and conditions that are generally
used for peptide synthesis can be also used, and the reaction conditions, reagents, base, and
solvent used for the reaction can be suitably selected from those described for the synthesis of
the compound (6).

[0308] The compound (47) can be produced by derivatizing the compound (45) into active
ester, mixed acid anhydride, acid halide or the like and reacting it with the amino acid or

peptide (46) having the carboxy group protected with P12 in the presence of a base. For the
reaction, the reaction reagents and conditions commonly used for peptide synthesis can be
used and the reaction conditions, reagents, base, and solvent can be suitably selected from

those described for the synthesis of the compound (6). As for the protecting groups P1% and

P12 of the compound (47), the protecting groups can be suitably selected and used from those
described as protecting group for a carboxy group, hydroxy group, or amino group of the
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compound (6). Meanwhile, in such case, it is necessary that the protecting group P'2 for a

carboxy group and the protecting group P'0 for a functional group in side chain can be
removed by a different method or different conditions. For example, a representative example

includes a combination in which P12 is a benzyl group and P'% is a tert-butyl group or the like
as a protecting group for a carboxy group, a methoxymethyl group or the like as a protecting
group for a hydroxy group, or a tert-butyloxycarbonyl group or the like as a protecting group for

an amino group. The protective group P10 for a functional group in a side chain is preferably a
protecting group which can be deprotected by a treatment under acidic conditions. However, it
is not limited thereto, and it can be selected from the aforementioned ones depending on, e.g.,
the properties of amino group, carboxy group, or a hydroxy group of a compound to be
protected. For removing the protecting group, the reagents and conditions can be selected
depending on the protecting group. Further, the compound (47) can be also produced by
repeating sequentially the reaction and deprotection of constituting amino acid or peptide for
elongation.

[0309] By deprotecting the protecting group P2 for the carboxy group of the compound (47)
obtained, the compound (48) can be produced. Reagents and conditions can be selected
depending on the protecting group.

[0310] The compound (34) can be produced by derivatizing the compound (48) into active
ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound (7) in the
presence of a base. For the reaction, reaction reagents and conditions that are generally used
for peptide synthesis can be also used, and the reaction conditions, reagents, base, and
solvent used for the reaction can be suitably selected from those described for the synthesis of
the compound (6).

[0311] The compound (47) can be also produced by the following method, for example.

[0312] The peptide (49) can be produced by derivatizing the amino acid or peptide (46) into
active ester, mixed acid anhydride, acid halide, or the like and reacting it with the amino acid or

peptide (31) having the N terminal protected with P® and the carboxy group, hydroxy group, or

amino group in side chain protected with P'0 in the presence of a base. The reaction
conditions, reagents, base, and solvent used for forming a peptide bond between the amino
acid or peptide (46) and the amino acid or peptide (31) can be suitably selected from those
described for the synthesis of the compound (6). Meanwhile, in this case, it is necessary that

the protecting group P'2 for a carboxy group of the amino acid or peptide (46) and the

protecting group P® and P10 for the amino acid or peptide (31) can be removed in the same
manner as described above but by a different method or different conditions. For example, a

representative example includes a combination in which P9 is a 9-fluorenylmethyloxy carbonyl

group, P10 is a tert-butyl group or the like as a protecting group for a carboxy group, a
methoxymethyl group or the like as a protecting group for a hydroxy group, or a tert-
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butyloxycarbonyl group as a protecting group or the like for an amino group, and P'? is a

benzyl group. The protective group P'0 for a functional group in a side chain is preferably a
protecting group which can be deprotected by a treatment under acidic conditions. However, it
is not limited thereto, and it can be selected from the aforementioned ones depending on, e.g.,
the properties of amino group, carboxy group, or a hydroxy group of a compound to be
protected. For removing the protecting group, the reagents and conditions can be selected
depending on the protecting group.

[0313] By deprotecting the protecting group P? for the N terminal of the peptide (49) obtained,
the compound (50) can be produced. Reagents and conditions can be selected depending on
the protecting group.

[0314] The compound (47) can be produced by derivatizing the carboxylic acid derivative (11)
into active ester, mixed acid anhydride, acid halide, or the like and reacting it with the peptide
(50) obtained in the presence of a base. The reaction conditions, reagents, base, and solvent
used for forming an amide bond between the carboxylic acid derivative (11) and the peptide
(50) can be suitably selected from those described for the synthesis of the compound (6).

6. Production method 6

[0315] Within the production intermediate (2), those inwhich the linker has a structure

represented by -L'-L2-LP-, and said LP is the peptide residue containing a hydrophilic amino
acid at the N terminal and said hydrophilic amino acid located at the N terminal is other than
glycine, can be also produced by the following method.

[Chem. 28]
NH,-DX
4
P8-Lr2-OH
28
P8 p2-(NH-DX)
51
H-LP2-(NH-DX) P9-Lp(P10)-Lp2-OP12
52 49
PO-Lp1(P10)-OH l
31
P9-LP1(P10)- P2-(NH-DX) - 4 PO-LPT(P10)LP2-OH
53 56

i

H-LP1(P10)-L p2-(NH-DX)
54
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LT-L2-OH
11 4 L "L 2L P1(P10)L P2.OH
x P 48
L1-L2-LPT(P10)-L P2 (NH-DX)
55 -~ L*-L2-LPY(P10)-OH
l H-LP2-(NH-DX) 45
52

LY-L2-LP-(NH-DX)
2
[in the formula, L' corresponds to L' having a structure in which the terminal is modified to

maleimidyl group, LP represents a structure consisting of -LP'-LP2-, and P8, P®, P10, and P12
represent a protecting group].

[0316] Because LP is formed by connecting LP! to LP2, the hydrophilic amino acid at N terminal
of LP is derived from LP', and thus, those that having a hydrophilic amino acid at the N terminal
are suitably employed as LP!. Meanwhile, plural hydrophilic amino acids may present therein.
Further, when LP2 with hydrophilic amino acid is employed, LP having plural hydrophilic amino

acids at the N terminal of LP or at the N terminal and at other positions can be produced
depending on its location of hydrophilic amino acid.

[0317] The compound (51) can be produced by derivatizing the peptide or amino acid (28)

described in Production method 5, which has the N terminal protected with PS, into active ester,
mixed acid anhydride, or the like, and reacting with the compound (4) and a salt thereof. The
reaction conditions, reagents, base, and solvent used for forming a peptide bond between the
peptide or amino acid (28) and the compound (4) can be suitably selected from those

described for the synthesis of the compound (6). The protective group P® can be suitably
selected and used from those described as the protecting group for the compound (6), and it
can be selected depending on, e.g., a property of the compound having an amino group to be
protected. Further, as it is generally used for peptide synthesis, by repeating sequentially the
reaction and deprotection of the amino acid or peptide constituting the peptide or amino acid
(28) for elongation, the compound (51) can be also produced.

[0318] By deprotecting the protecting group P2 for the amino group of the compound (51)
obtained, the compound (52) can be produced. In this deprotection, reagents and conditions
can be selected depending on the protecting group.

[0319] The compound (53) can be produced by derivatizing the amino acid or peptide (31)
having the N terminal protected with P® and the carboxy group, hydroxy group, or amino group

in side chain protected with P10 as described in Production method 4 into active ester, mixed
acid anhydride, or the like and reacting it with the compound (52) obtained. The reaction
conditions, reagents, base, and solvent used for forming a peptide bond between the amino
acid or peptide (31) and the compound (52) can be suitably selected from those described for
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the synthesis of the compound (6). The protecting group P° and P10 are the same as those
described in Production method 5. Further, as it is generally used for peptide synthesis, by
repeating sequentially the reaction and deprotection of the constituting amino acid or peptide
for elongation, the compound (53) can be also produced.

[0320] By deprotection of P9 as the protecting group of the amino group of the compound (53)
obtained, the compound (54) can be produced. In this deprotection, reagents and conditions
can be selected depending on the protecting group.

[0321] It is possible to produce the compound (55) by derivatizing the carboxylic acid
derivative (11) into active ester, mixed acid anhydride, acid halide, or the like and reacting it
with the compound (54) obtained. The reaction conditions, reagents, base, and solvent used
for forming a peptide bond between the carboxylic acid derivative (11) and the compound (54)
can be suitably selected from those described for the synthesis of the compound (6).

[0322] By deprotecting the protecting group P'0 for the carboxy group, hydroxy group, or
amino group of the compound (55) obtained, the compound (2) can be produced. In this
deprotection, reagents and conditions can be selected depending on the protecting group.

[0323] The compound (53) can be also produced by the following method, for example.

[0324] By deprotecting the protecting group P12 for the carboxy group of the compound (49)
described in Production method 5, the peptide (56) can be produced. In this deprotection,
reagents and conditions can be selected depending on the protecting group.

[0325] The compound (53) can be produced by derivatizing the peptide (56) obtained into
active ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound
(4) or a salt thereof. The reaction conditions, reagents, base, and solvent used for forming a
peptide bond between the compound (56) and the compound (4) can be suitably selected from
those described for the synthesis of the compound (6).

[0326] The compound (55) can be also produced by the following method, for example.

[0327] The compound (55) can be produced by derivatizing the compound (48) described in
Production method 5 into active ester, mixed acid anhydride, or the like, and reacting it with the
compound (4) in the presence of a base, or derivatizing the amino acid or peptide (45)
described in Production method 5 into active ester, mixed acid anhydride, or the like, and
reacting it with the compound (52) in the presence of a base. The reaction conditions,
reagents, base, and solvent used for forming each peptide bond can be suitably selected from
those described for the synthesis of the compound (6).

7. Production method 7
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[0328] Within the production intermediate represented by the formula (2), those having the
linker structure of -L1-L2-LP-NH-(CHy)n'-L2-NH-(CH5)n?-C(=0)-, and said L" is the peptide
residue having a hydrophilic amino acid at the N terminal, and said hydrophilic amino acid

located at N terminal is other than glycine can be also produced by the following method.
[Chem. 29]

PELPUP L PLNHHCH N -LA{CH,In?-C(=OF(NH-DX)  PS-LP1(P13)-LP2-(NH-DX)

57 59
H-LP-NH-(C Ha)ﬂ1-La-(CH2)n2"C(=O)-(NH-DX) H—LP*(NH~D.X)
58 60
L"-L2-OH L7-L2-0H
11 11
L4 24 P-NHHC H ) -L2~(C H,)n2-C (=O)(NH-DX) LYL2LP(NH-DX)
2 2

[in the formula, L! corresponds to L' having a structure in which the terminal is modified to

maleimidyl group, LP represents a structure consisting of -LP'-LP2- and P? and P'3 represent a
protecting group].

[0329] The production intermediate represented by the formula (2) includes the following two

modes, that is, a structure in which the linker is represented by -L'-L%-LP-NH-(CHy)n-L2-NH-

(CH5)n?-C(=0)- and a structure in which the linker is represented by -L1-L2-LP-.

[0330] The compound (2) with a structure in which the linker is represented by -L1-L2-LP-NH-
(CH2)n1-L3-NH-(CH5)n?-C(=0)- can be produced as follows.

[0331] The compound (57) can be synthesized in the same manner as the compound (32)
described in Production method 5. However, unlike the compound (32), it is not necessary that

the protecting group P for the amino group and the protecting group P'3 for the functional
group in side chain can be removed by a different method or different conditions. The
functional group in side chain is a carboxy group or a hydroxy group, and the protecting group

P for the amino group and the protecting group P13 for the carboxy group or hydroxy group in
side chain can be simultaneously deprotected. For example, a representative example

includes a combination in which P is a tert-butyloxy carbonyl group and P13 is a tert-butyl

group or a trityl group, or P3 is a benzyloxy carbonyl group and P'3 is a benzyl group. The
protecting groups can be suitably selected from the aforementioned ones with regard to the
protecting groups for the compound (6) depending on, e.g., the properties of an amino group,
a carboxy group, or a hydroxy group of the compound to be protected. For removal of the
protecting groups, reagents and conditions are selected depending on the protecting group. By
using the protected amino acid or peptide satisfying above properties, the compound (57) can
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be synthesized in the same manner as Production method 5.

[0332] By sequential or simultaneous deprotection of the protecting group P° and P'3 of the
compound (57), the compound (51) can be produced. Reagents and conditions can be
selected depending on the protecting group.

[0333] A functional group in hydrophilic side chain of LP in the compound (58) is not
particularly protected, however, by reaction with the compound (11) derivatized into active
ester, mixed acid anhydride, or the like in the presence of a base, the compound (2) can be
produced. The reaction conditions, reagents, base, and solvent used for forming each peptide
bond can be suitably selected from those described for the synthesis of the compound (6).

[0334] The compound (2) with a structure in which the linker is represented by -L'-L2-LP- can
be produced as follows.

[0335] The compound (59) can be also synthesized in the same manner as the compound
(53) described in Production method 6. However, unlike the compound (53), it may not be

necessary that the protecting group P3 for the amino group and the protecting group P38 for the
functional group in side chain can be removed by a different method or different conditions.
The functional group in side chain is a carboxy group or a hydroxy group, and the protecting

group P? for the amino group and the protecting group P'3 for the carboxy group or hydroxy
group in side chain can be simultaneously deprotected. For example, a representative

example includes a combination in which P is a tert-butyloxy carbonyl group and P13 is a tert-

butyl group or a trityl group, or P3 is a benzyloxy carbonyl group and P'3is a benzyl group. The
protecting groups can be suitably selected from the aforementioned ones with regard to the
protecting groups for the compound (6) depending on, e.g., the properties of an amino group,
a carboxy group, or a hydroxy group of the compound to be protected. For removal of the
protecting groups, reagents and conditions are selected depending on the protecting group. By
using the protected amino acid or peptide satisfying above properties, the compound (59) can
be synthesized in the same manner as Production method 6.

[0336] By sequential or simultaneous deprotection of the protecting group P° and P'3 of the
compound (59), the compound (53) can be produced. Reagents and conditions can be
selected depending on the protecting group.

[0337] A functional group in hydrophilic side chain of LP in the compound (60) is not
particularly protected. However, by reaction with the compound (11) derivatized into active
ester, mixed acid anhydride, or the like in the presence of a base, the compound (2) can be
produced. The reaction conditions, reagents, base, and solvent used for forming each peptide
bond can be suitably selected from those described for the synthesis of the compound (6).

8. Production method 8
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[0338] The compound (43) shown in Production method 5 in which the linker -LP- has a
structure of -LP1-Gly-Gly-Phe-Gly- can be also produced by the following method.

[Chem. 30]

H-Gly-Gly-Phe-Gly-(NH-DX)
61

PS-LP1(P10)-OH
31

P9.LP1(P10)-Gly-Gly-Phe -Gly-(NH-DX)
62

[in the formula, P® and P10 represent a protecting group].

[0339] The compound (62) can be produced by derivatizing the amino acid or peptide (31)
described in Production method 5 into active ester, mixed acid anhydride, acid halide, or the
like and reacting it with glycylglycyl-L-phenylalanyl-N-[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-
methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro-1H,12H-

benzo[de]pyrano[3',4':6,7]indolizino[1,2-b]quinolin-1-yl]glycinamide (that is, free form of the
pharmaceutical compound disclosed in International Publication No. WO 1997/46260) (61) or a
salt thereof in the presence of a base. The reaction conditions, reagents, base, and solvent
used for forming a peptide bond between the amino acid or peptide (31) and the compound
(61) can be suitably selected from those described for the synthesis of the compound (6). The

protecting group P3 for N terminal and the protecting group P10 for the functional group in side
chain are the same as those described in Production method 5. Meanwhile, the protecting

group P10 for the functional group in side chain may not be present, and by performing the
reaction using the amino acid or peptide (31) with N terminal protected only, the compound
(62) can be obtained.

9. Production method 9

[0340] Among the compounds represented by the formula (2), a compound, in which the linker

has a structure represented by -L'-L%-LP-, and said LP is the oligopeptide in which the C
terminal is composed of 2 or 3 or more glycines and is connected to a drug, and the N terminal
of said peptide residue is glycine in case a hydrophilic amino acid is present at N terminal, can

be also produced according to the following method.
[Chem. 31]

PH-LP-OH
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63
H-LP2-(NH-DX) l NH, DX
52 4 LI-L2LP-OH
P1-LP1-OH w  PHLP(NH-DX) 67
85 I l H-LP2.OP12
l 46 | rizon
H-LP-(NH-DX) . 11 PP
\ 1y 24 PORI2 H-LP-OP12
o5 LT (;; -OP oo
L1-L2OH
X l
H-LP2-{NH-DX) NHy-DX
LY-L2LPLOH 52 L¥-L2LP-(NH-DX) 4 LTL2LP-OH
. -
67 2 70

[in the formula, L' corresponds to L' having a structure in which the terminal is converted to

maleimidyl group, LP represents a structure consisting of LP1-LP2, and P'2 and P'4 represent a
protecting group].

[0341] Because LP is formed by connecting LP! to LP2, the number of glycines for constituting
the C terminal of LP contained therein can be designed in consideration of the number of

glycines at C terminal in LP and the number of repeated use thereof during the reaction.

[0342] The peptide (63) is an oligopeptide in which the C terminal is composed of 2 or 3 or
more glycines, and the N terminal is glycine in case the N terminal of said peptide residue is a

hydrophilic amino acid, and further, said N terminal is protected with P'4. As commonly
employed for peptide synthesis, the peptide (63) can be synthesized by repeating sequentially
the condensation reaction of the constituting amino acid or peptide and deprotection.

[0343] The compound (64) can be produced by derivatizing the peptide (63) into active ester,
mixed acid anhydride, or the like and reacting it with the compound (4) or a salt thereof. The
reaction conditions, reagents, base, and solvent used for forming a peptide bond between
peptide (63) and the compound (4) can be suitably selected from those described for the

synthesis of the compound (6). The protecting group P'# can be suitably selected and used
from those described for synthesis of the compound (6).

[0344] The compound (64) can be also produced by derivatizing the amino acid or peptide

(65) with the N terminal protected with P14 into active ester, mixed acid anhydride, or the like
and reacting it with the compound (52) described in Production method 6. The reaction
conditions, reagents, base, and solvent used for forming a peptide bond between amino acid
or peptide (65) and the compound (52) can be suitably selected from those described for the

synthesis of the compound (6). The protecting group P'* can be suitably selected and used
from those described for synthesis of the compound (6).

[0345] By deprotecting the protecting group P'4 for the amino group of the compound (64)
obtained, the compound (66) can be produced. Reagents and conditions can be selected
depending on the protecting group.
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[0346] The compound (2) can be produced by derivatizing the carboxylic acid derivative (11)
into active ester, mixed acid anhydride, acid halide, or the like and reacting it with the
compound (66) obtained. The reaction conditions, reagents, base, and solvent used for
forming an amide bond between the carboxylic acid derivative (11) and the compound (66) can
be suitably selected from those described for the synthesis of the compound (6).

[0347] The compound (2) can be also produced by the following method.

[0348] In the compound (67), of which glycine at N terminal of LP! is connected to L2, and it
can be produced in the same manner as the compound (45) described in Production method
5. The compound (68) can be produced by derivatizing the amino acid or peptide (46)
described in Production method 5 into active ester, mixed acid anhydride, acid halide, or the
like and reacting it with the compound (67). Herein, the amino acid or peptide (46) is an
oligopeptide consisting of glycine or having C terminal consisting of 2 or 3 or more glycines, in

which the C terminal is protected with P12. The reaction conditions, reagents, base, and solvent
used for forming an amide bond between amino acid or peptide (46) and the compound (67)
can be suitably selected from those described for the synthesis of the compound (6).

[0349] The compound (68) can be also produced by derivatizing the compound (11) into active
ester, mixed acid anhydride, or the like and reacting it with the peptide (69) having the C

terminal protected with P'2. Herein, the peptide (69) is an oligopeptide in which the C terminal
is composed of 2 or 3 or more glycines and the N terminal is glycine in case the N terminal of
said peptide residue is a hydrophilic amino acid. As commonly employed for peptide synthesis,
the peptide (69) can be produced by repeating sequentially the condensation reaction of the
constituting amino acid or peptide and deprotection. The reaction conditions, reagents, base,
and solvent used for forming a peptide bond between the peptide (69) and the compound (11)
can be suitably selected from those described for the synthesis of the compound (6). The

protecting group P'2 is preferably a protecting group which can be deprotected under acidic
conditions but it is not limited thereto, and can be suitably selected and used from those
described for synthesis of the compound (6).

[0350] By deprotecting the protecting group P2 for the carboxy group of the compound (68)
obtained, the compound (70) can be produced. In this deprotection, reagents and conditions
can be selected depending on the protecting group.

[0351] The compound (2) can be produced by derivatizing the compound (70) into active
ester, mixed acid anhydride, or the like and reacting it with the compound (4) or a salt thereof.
The reaction conditions, reagents, base, and solvent used for forming a peptide bond between
the compound (70) and the compound (4) can be suitably selected from those described for
the synthesis of the compound (6).

[0352] In addition to above, the compound (2) can be also produced according to the following
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method.

[0353] The compound (2) can be produced by derivatizing the compound (52) described in
Production method 6 into active ester, mixed acid anhydride, or the like and reacting it with the
compound (67) in the presence of a base. The reaction conditions, reagents, base, and
solvent used for forming a peptide bond between the compound (67) and the compound (52)
can be suitably selected from those described for the synthesis of the compound (6).

[0354] Meanwhile, it is also possible that all of the intermediate compounds of Production
method 1 to Production method 9 may be present as in form of salt and/or hydrate.

[0355] The antibody-drug conjugate produced by the method of the present invention may
absorb moisture to have adsorption water, for example, or turn into a hydrate when it is left in
air or subjected to purification procedures such as recrystallization. Such a compound or a salt
containing water are also included in the present invention.

[0356] A compound labeled with various radioactive or non-radioactive isotopes is also
included in the present invention. One or more atoms constituting the antibody-drug conjugate
produced by the method of the present invention may contain an atomic isotope at non-natural

ratio. Examples of the atomic isotope can include deuterium (2H), tritium (3H), iodine-125 (121),
and carbon-14 ('4C). Further, the compound of the present invention may be radioactive-
labeled with a radioactive isotope such as tritum (°H), iodine-125 (1291), carbon-14 (14C),
copper-64 (84Cu), zirconium-89 (89zr), iodine-124 (124), fluorine-18 ('8F), indium-111 (1),
carbon-11 (11C), or iodine-131 (*3'). The compound labeled with a radioactive isotope is
useful as a therapeutic or prophylactic agent, a reagent for research such as an assay reagent
and an agent for diagnosis such as an in vivo diagnostic imaging agent. Without being related

to radioactivity, any isotope variant type of the antibody-drug conjugate produced by the
method of the present invention is within the scope of the present invention.

{Pharmaceuticals/Medicines}

[0357] The anti-HER3 antibody-drug conjugate produced by the method of the present
invention exhibits a cytotoxic activity against cancer cells, and thus, as a medicine, it can be
particularly used as a therapeutic agent and/or prophylactic agent for cancer.

[0358] Specifically, the anti-HER3 antibody-drug conjugate produced by the method of the
present invention can be selectively used as a medicine for chemotherapy, which is a major
method for treating cancer, and as a result, can delay development of cancer cells, inhibit
growth thereof, and further destroy the cancer cells. This can allow cancer patients to be free
from symptoms caused by cancer or achieve improvement in QOL of cancer patients and
attains a therapeutic effect by sustaining the lives of the cancer patients. Even if the anti-HER3
antibody-drug conjugate produced by the method of the present invention does not reach to
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destroying cancer cells, it can achieve higher QOL of cancer patients while achieving long-term
survival, by inhibiting or controlling the growth of cancer cells.

[0359] The anti-HER3 antibody-drug conjugate produced by the method of the present
invention can be used as a medicine alone in such medicinal therapy. In addition, the anti-
HERS3 antibody-drug conjugate produced by the method of the present invention can be used
as a medicine in combination with an additional therapy in adjuvant therapy and can be
combined with surgical operation, radiotherapy, hormone therapy, or the like. Furthermore, the
anti-HERS3 antibody-drug conjugate produced by the method of the present invention can also
be used as a medicine for drug therapy in neoadjuvant therapy.

[0360] In addition to the therapeutic use as described above, the effect of suppressing the
growth of tiny metastatic cancer cells and further destroying them can also be expected.
Particularly, when the expression of HERS is confirmed in primary cancer cells, inhibition of
cancer metastasis or a prophylactic effect can be expected by administering the anti-HER3
antibody-drug conjugate produced by the method of the present invention. For example, the
effect of inhibiting and destroying cancer cells in a body fluid in the course of metastasis or the
effect of, for example, inhibiting and destroying tiny cancer cells immediately after implantation
in any tissue can be expected. Accordingly, inhibition of cancer metastasis or a prophylactic
effect can be expected, particularly, after surgical removal of cancer.

[0361] The anti-HER3 antibody-drug conjugate produced by the method of the present
invention can be expected to produce a therapeutic effect by administration as systemic
therapy to patients as well as by local administration to cancer tissues.

[0362] The antibody-drug conjugate (1) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, and anti-melanoma effects in
vitro.

[0363] The antibody-drug conjugate (2) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, anti-colorectal cancer, and anti-
melanoma effects in vitro and stronger anti-breast cancer and anti-melanoma effects in vivo
than those of U1-59.

[0364] The antibody-drug conjugate (3) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, anti-ovarian, anti-colorectal
cancer, and anti-melanoma effects in vitro and stronger anti-breast cancer, anti-lung cancer,
anti-stomach cancer, and anti-melanoma effects in vivo than those of U1-59.

[0365] The antibody-drug conjugate (4) had excellent antitumor activity, safety, and physical
properties and exhibited an anti-breast cancer effect in vitro.

[0366] The antibody-drug conjugate (5) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, and anti-melanoma effects in
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vitro.

[0367] The antibody-drug conjugate (6) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, and anti-melanoma effects in
vitro and a stronger anti-breast cancer effect in vivo than that of U1-59.

[0368] The antibody-drug conjugate (7) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, and anti-melanoma effects in
vitro.

[0369] The antibody-drug conjugate (8) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, and anti-melanoma effects in
vitro and a stronger anti-breast cancer effect in vivo than that of U1-59.

[0370] The antibody-drug conjugate (9) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, anti-ovarian cancer, anti-
colorectal cancer, and anti-melanoma effects in vitro.

[0371] The antibody-drug conjugate (10) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, anti-colorectal cancer, and anti-
melanoma effects in vitro and stronger anti-breast cancer, anti-lung cancer, anti-colorectal
cancer, anti-stomach cancer, and anti-melanoma effects in vivo than those of U1-59.

[0372] The antibody-drug conjugate (11) had excellent antitumor activity, safety, and physical
properties and exhibited an anti-breast cancer effect in vitro.

[0373] The antibody-drug conjugate (12) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, anti-ovarian cancer, anti-
colorectal cancer, and anti-melanoma effects in vitro.

[0374] The antibody-drug conjugate (13) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, anti-colorectal cancer, and anti-
melanoma effects in vitro and stronger anti-breast cancer (including triple-negative breast
cancer), anti-lung cancer, anti-stomach cancer, anti-pancreatic cancer, and anti-melanoma
effects in vivo than those of U1-59.

[0375] The antibody-drug conjugate (14) had excellent antitumor activity, safety, and physical
properties and exhibited an anti-breast cancer effect in vitro.

[0376] The antibody-drug conjugate (16a) had excellent antitumor activity, safety, and physical
properties and exhibited an anti-breast cancer (including luminal and triple negative), anti-
melanoma, anti-ovarian cancer, anti-bladder cancer, anti-lung cancer, anti-head and neck
cancer, and anti-gastric cancer effects in vivo when it was administered alone or in combination
with trastuzumab, gefinitib, cetuximab, panitumumab or pertuzumab.
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[0377] Examples of the cancer type to which the anti-HER3 antibody-drug conjugate produced
by the method of the present invention is applied include lung cancer, kidney cancer, urothelial
cancer, colorectal cancer, prostate cancer, glioblastoma multiforme, ovarian cancer, pancreatic
cancer, breast cancer, metastatic breast cancer, luminal breast cancer, melanoma, liver
cancer, bladder cancer, gastric (stomach) cancer, gastrointestinal stromal tumor, cervical
cancer, head and neck cancer, esophageal cancer, epidermoid cancer, peritoneal cancer, adult
glioblastoma multiforme, hepatic cancer, hepatocellular carcinoma, colon cancer, rectal cancer,
colon and rectal cancer, endometrial cancer, uterus cancer, salivary cancer, renal cancer,
vulval cancer, thyroid cancer, hepatic carcinoma, anus carcinoma, penis cancer.
Chemotherapy is the only current treatment indicated for particularly triple negative breast
cancer (that lacks the expression of HER2, estrogen, and progesteron receptors) among
breast cancers, which is said to have a poor prognosis. There have been almost no reports of
HERS3 expression in triple negative breast cancer. However if HER3 expression is observed in
patients with triple negative breast cancer, then the anti-HERS3 antibody-drug conjugate
produced by the method of the present invention can be used as a therapeutic agent and/or a
preventive agent. However, it is not limited to them as long as it is a cancer cell expressing, in
a cancer cell as a treatment subject, a protein which the antibody of the antibody-drug
conjugate can recognize.

[0378] The treatment using the anti-HER3 antibody-drug conjugate produced by the method of
the present invention can target a cancer cell expressing, in a cancer cell as a treatment
subject, HER3 protein which the antibody of the antibody-drug conjugate can recognize. In the
present specification, the "cancer expressing HERS protein” is cancer comprising cells having
HERS3 protein on their surface or cancer secreting HER3 protein into blood. The HER3 protein
is overexpressed in various human tumors and can be evaluated using a method usually
carried out, such as immunohistochemical staining method (IHC) for evaluating the
overexpression of the HERS3 protein in tumor (primary, metastatic) specimens, fluorescence in
situ hybridization method (FISH) for evaluating the amplification of the HER3 gene, or enzyme-
linked immunosorbent assay (ELISA) for evaluating the overexpression of the HER3 protein in
blood specimens.

[0379] The anti-HER3 antibody-drug conjugate produced by the method of the present
invention exhibits an antitumor effect by recognizing and further internalizing HER3 protein
expressed on cancer cell surface. Thus, the treatment subject of the anti-HERS3 antibody-drug
conjugate produced by the method of the present invention is not limited to the "cancer
expressing HER3 protein” and can also be, for example, leukemia, malignant lymphoma,
plasmacytoma, myeloma, or sarcoma.

[0380] The anti-HER3 antibody-drug conjugate produced by the method of the present
invention can be preferably administered to a mammal, but it is more preferably administered

to a human.

[0381] Substances used in a pharmaceutical composition comprising the anti-HER3 antibody-
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drug conjugate produced by the method of the present invention can be suitably selected and
applied from formulation additives or the like that are generally used in the art, in view of the
dosage or administration concentration.

[0382] The anti-HER3 antibody-drug conjugate produced by the method of the present
invention can be administered as a pharmaceutical composition comprising at least one
pharmaceutically compatible ingredient. For example, the pharmaceutical composition typically
comprises at least one pharmaceutical carrier (for example, sterilized liquid). As described
herein, examples of the liquid include water and oil (petroleum oil and oil of animal origin, plant
origin, or synthetic origin). The oil may be, for example, peanut oil, soybean oil, mineral oll,
sesame oil or the like. Water is a more typical carrier when the pharmaceutical composition is
intravenously administered. Saline solution, an aqueous dextrose solution, and an aqueous
glycerol solution can be also used as a liquid carrier, in particular, for an injection solution. A
suitable pharmaceutical vehicle can be appropriately selected from those known in the art. If
desired, the composition may also comprise a trace amount of a moisturizing agent, an
emulsifying agent, or a pH buffering agent. Examples of suitable pharmaceutical carrier are
disclosed in "Remington's Pharmaceutical Sciences" by E. W. Martin. The formulations
correspond to an administration mode.

[0383] Various delivery systems are known and they can be used for administering the anti-
HERS3 antibody-drug conjugate produced by the method of the present invention. Examples of
the administration route can include intradermal, intramuscular, intraperitoneal, intravenous,
and subcutaneous routes, but not limited thereto. The administration can be made by injection
or bolus injection, for example. According to a specific preferred embodiment, the
administration of the ligand- drug conjugate is performed by injection. Parenteral administration
is a preferred administration route.

[0384] According to a representative embodiment, the pharmaceutical composition is
prescribed, as a pharmaceutical composition suitable for intravenous administration to human,
according to the conventional procedures. The composition for intravenous administration is
typically a solution in a sterile and isotonic aqueous buffer solution. If necessary, the drug may
contain a solubilizing agent and local anesthetics to alleviate pain at injection area (for
example, lignocaine). Generally, the ingredient is provided individually as any one of lyophilized
powder or an anhydrous concentrate contained in a container which is obtained by sealing in
an ampoule or a sachet having an amount of the active agent or as a mixture in a unit dosage
form. When the pharmaceutical is the form to be administered by injection, it may be
administered from an injection bottle containing water or saline of sterile pharmaceutical grade.
When the pharmaceutical is administered by injection, an ampoule of sterile water or saline for
injection may be provided such that the aforementioned ingredients are admixed with each
other before administration.

[0385] The pharmaceutical composition of the present invention may comprise only the anti-
HER3 antibody-drug conjugate of the present application as an active ingredient or may
comprise the anti-HERS3 antibody-drug conjugate and at least one medicine (e.g., cancer-
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treating agent) other than the conjugate. The anti-HER3 antibody-drug conjugate produced by
the method of the present invention can be administered with another cancer-treating agent,
and the anti-cancer effect may be enhanced accordingly. For example, another medicine such
as an anti-cancer agent used for such purpose may be administered before administration of
the pharmaceutical composition comprising the anti-HER3 antibody-drug conjugate produced
by the method of the present invention as an active ingredient or after administration of the
pharmaceutical composition comprising the anti-HER3 antibody-drug conjugate as an active
ingredient, or may be administered simultaneously with, separately (individually) from, or
subsequently to the antibody-drug conjugate, and it may be administered while varying the
administration interval for each. In the present invention, the case where the anti-HER3
antibody-drug conjugate produced by the method of the present invention is administered
simultaneously with another medicine as a single formulation containing the antibody-drug
conjugate and the medicine and the case where the anti-HER3 antibody-drug conjugate
produced by the method of the present invention and another medicine are administered
simultaneously or subsequently as separate formulations or administered while varying the
administration interval for each are both included in the scope of the "pharmaceutical
composition comprising the antibody-drug conjugate and another medicine". Examples of the
cancer-treating agent include 5-FU, trastuzumab, trastuzumabb emtansine (T-DM1),
cetuximab, gefitinib, panitumumab, pertuzumab, abraxane, erlotinib, carboplatin, cisplatin,
gemcitabine, capecitabine, irinotecan (CPT-11), paclitaxel, docetaxel, pemetrexed, sorafenib,
vinblastine, vinorelbine, vermurafenib, medicines described in International Publication No. WO
2003/038043, LH-RH analogues (leuprorelin, goserelin, or the like), estramustine phosphate,
estrogen antagonist (tamoxifen, raloxifene, or the like), and an aromatase inhibitor
(anastrozole, letrozole, exemestane, or the like), but it is not limited as long as it is a medicine
having an antitumor activity. These cancer-treating agents can be classified, according to their
targets, into: anti-FGER agents such as cetuximab, gefitinib, and panitumumab; anti-HER2
agents such as trastuzumab, T-DM1, and pertuzumab; anti-HER3 agents such as patritumab,
MM-121, and MM-111; anti-VEGF agents such as infliximab and adalimumab; etc. Further,
they can be classified into: anti-EGFR antibodies such as cetuximab and panitumumab; anti-
HER2 antibodies such as trastuzumab and pertuzumab; anti-HER3 antibodies such as
patritumab, MM-121, and MM-111; anti-VEGF antibodies such as infliximab and adalimumab;
etc. The anti-HERS antibody-drug conjugate produced by the method of the present invention
exerts an excellent therapeutic effect when administered in combination with an anti-HER2
agent or an anti-HER2 antibody in i) the treatment of stomach cancer, breast cancer, triple-
negative breast cancer, or the like or when administered in combination with an anti-EGFR
agent or an anti-EGFR antibody in ii) the treatment of lung cancer, head and neck cancer,
stomach cancer, breast cancer, triple-negative breast cancer, or the like. One or two or more
medicines other than the conjugate can be used, and these medicines may be anti-cancer
agents or may be medicines for alleviating side effect caused by companion medicines.

[0386] In the present invention, the "pharmaceutical composition comprising the anti-HER3
antibody-drug conjugate and another medicine" has the same meaning as a "pharmaceutical
composition in which the anti-HER3 antibody-drug conjugate is to be administered in
combination with another medicine". In the present invention, the phrase "administered in
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combination" used for the anti-HER3 antibody-drug conjugate and another medicine means
that the anti-HERS3 antibody-drug conjugate and another medicine are incorporated in the body
of a recipient within a certain period. A single formulation containing the anti-HER3 antibody-
drug conjugate and another medicine may be administered, or the anti-HER3 antibody-drug
conjugate and another medicine may be separately formulated and administered as separate
formulations. In the case of the separate formulations, the timings of administration thereof are
not particularly limited, and the formulations may be administered at the same time or may be
administered at different times or different days in a staggered manner. In the case where the
anti-HER3 antibody-drug conjugate and another medicine are separately administered at
different times or different days, the order of administration thereof is not particularly limited.
Since separate formulations are usually administered according to their respective
administration methods, the frequency of administration thereof may be the same or may be
different. Further, such separate formulations may be administered by the same administration
method (administration route) or different administration methods (administration routes). It is
not necessary that the anti-HER3 antibody-drug conjugate and another medicine exist in the
body at the same time, and it is sufficient that the anti-HER3 antibody-drug conjugate and
another medicine are incorporated in the body within a certain period (e.g., 1 month, preferably
1 week, more preferably several days, even more preferably 1 day). Alternatively, when one of
the active ingredients is administered, the other active ingredient may have already
disappeared from the body.

[0387] Examples of the dosage form of the "pharmaceutical composition in which the anti-
HER3 antibody-drug conjugate is to be administered in combination with another medicine"
can include: 1) the administration of a single formulation comprising the anti-HER3 antibody-
drug conjugate and another medicine, 2) the simultaneous administration through the same
administration route of two formulations obtained by separately formulating the anti-HER3
antibody-drug conjugate and another medicine, 3) the administration in a staggered manner
through the same administration route of two formulations obtained by separately formulating
the anti-HER3 antibody-drug conjugate and another medicine, 4) the simultaneous
administration through different administration routes of two formulations obtained by
separately formulating the anti-HER3 antibody-drug conjugate and another medicine, and 5)
the administration in a staggered manner through different administration routes of two
formulations obtained by separately formulating the anti-HER3 antibody-drug conjugate and
another medicine. The dose, dosing interval, dosage form, formulation, etc., of the
"pharmaceutical composition in which the anti-HER3 antibody-drug conjugate is to be
administered in combination with another medicine" abide by those of the pharmaceutical
composition containing the anti-HER3 antibody-drug conjugate produced by the method of the
present invention, but are not limited thereto.

[0388] Such a pharmaceutical composition formulated in two different formulations may be in
the form of a kit containing them.

[0389] In the present invention, the "combination” of the anti-HER3 antibody-drug conjugate
and another medicine means that the anti-HER3 antibody-drug conjugate and the medicine
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are "administered in combination".

[0390] The pharmaceutical composition can be formulated into a lyophilization formulation or a
liquid formulation as a formulation having desired composition and required purity. When
formulated as a lyophilization formulation, it may be a formulation containing suitable
formulation additives that are used in the art. Also for a liquid formulation, it can be formulated
as a liquid formulation containing various formulation additives that are used in the art.

[0391] Constituents and concentration of the pharmaceutical composition may vary depending
on administration method. However, the anti-HERS3 antibody-drug conjugate comprised in the
pharmaceutical composition of the present invention can exhibit the pharmaceutical effect even
at a small dosage when the antibody-drug conjugate has higher affinity for an antigen, that is,
higher affinity (= lower Kd value) in terms of the dissociation constant (that is, Kd value) for the
antigen. Thus, for determining dosage of the antibody-drug conjugate, the dosage can be
determined in view of a situation relating to the affinity between the antibody-drug conjugate
and antigen. When the antibody-drug conjugate produced by the method of the present
invention is administered to a human, for example, about 0.001 to 100 mg/kg can be
administered once or administered several times with an interval of one time for 1 to 180 days.

Examples

[0392] The present invention is specifically described in view of the examples shown below.
However, the present invention is not limited to them. Further, it is by no means interpreted in a
limited sense. Further, unless specifically described otherwise, the reagent, solvent, and
starting material described in the specification can be easily obtained from a commercial
supplier.

Reference Example 1 Production of U1-59

[0393] U1-59 was produced on the basis of the method described in International Publication
No. WO 2007/077028.

Example 1 Antibody-drug conjugate (1)

[0394]
[Chem. 32]
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Process 1: tert-Butyl (4-{[(1S,9S5)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-
2,3,9,10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-
yllJamino}-4-oxobutyl)carbamate

[0395] 4-(tert-Butoxycarbonylamino)butanoic acid (0.237 g, 1.13 mmol) was dissolved in
dichloromethane (10 mL), charged with N-hydroxysuccinimide (0.130 g, 1.13 mmol) and 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.216 g, 1.13 mmol), and stirred
for 1 hour. The reaction solution was added dropwise to an N,N-dimethylformamide solution
(10 mL) charged with exatecan mesylate (0.500 g, 0.94 mmol) and triethylamine (0.157 mL,
1.13 mmol), and stirred at room temperature for 1 day. The solvent was removed under
reduced pressure and the obtained residues were purified by silica gel column
chromatography [chloroform - chloroform : methanol = 8 : 2 (v/v)] to vield the titled compound
(0.595 g, quantitative).

TH-NMR (400 MHz, DMSO-dg) delta: 0.87 (3H, t, J = 7.2 Hz), 1.31 (9H, s), 1.58 (1H, t, J = 7.2
Hz), 1.66 (2H, t, J = 7.2 Hz), 1.89-1.82 (2H, m), 2.12-2.21 (3H, m), 2.39 (3H, s), 2.92 (2H, 1, J =
6.5 Hz), 3.17 (2H, s), 5.16 (1H, d, J = 19.2 Hz), 5.24 (1H, d, J = 18.8 Hz), 5.42 (2H, s), 5.59-
5.55 (1H, m), 6.53 (1H, s), 6.78 (1H, t, J = 6.3 Hz), 7.30 (1H, s), 7.79 (1H, d, J = 11.0 Hz), 8.40
(1H, d, J = 8.6 Hz).

MS (APCI) miz: 621 (M+H)*.
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Process 2: 4-Amino-N-[(1S,98)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-
2,3,9,10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-
yl]butanamide trifluoroacetate

[0396] The compound (0.388 g, 0.61 mmol) obtained in above Process 1 was dissolved in
dichloromethane (9 mL). After adding trifluoroacetic acid (9 mL), it was stirred for 4 hours. The
solvent was removed under reduced pressure and the obtained residues were purified by silica
gel column chromatography [chloroform - partitioned organic layer of chloroform : methanol :
water =7 : 3 : 1 (v/v/V)] to yield the titled compound (0.343 g, quantitative).

TH-NMR (400 MHz, DMSO-dg) 0.87 (3H, t, J=7.2 Hz), 1.79-1.92 (4H, m), 2.10-2.17 (2H, m),
2.27 (2H, t, J=7.0 Hz), 2.40 (3H, s), 2.80-2.86 (2H, m), 3.15-3.20 (2H, m), 5.15 (1H, d, J=18.8
Hz), 5.26 (1H, d, J=18.8 Hz), 5.42 (2H, s), 5.54-5.61 (1H, m), 6.55 (1H, s), 7.32 (1H, ), 7.72
(3H, brs), 7.82 (1H, d, J=11.0 Hz), 8.54 (1H, d, J=8.6 Hz).

MS (APCI) m/z: 521 (M+H)*.

Process 3: N-(tert-butoxycarbonyl)glycylglycyl-L-phenylalanyl-N-(4-{[(1S,9S)-9-ethyl-5-
fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro-1H,12H-
benzo[de]pyrano[3',4':6,7]indolizino[1,2-b]quinolin-1-ylJamino}-4-oxobutyl)glycinamide

[0397] N-(tert-butoxycarbonyl)glycylglycyl-L-phenylalanylglycine (0.081 g, 0.19 mmol) was
dissolved in dichloromethane (3 mL), charged with N-hydroxysuccinimide (0.021 g, 0.19 mmol)
and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.036 g, 0.19 mmol), and
stirred for 3.5 hours. The reaction solution was added dropwise to an N,N-dimethylformamide
solution (1.5 mL) charged with the compound (0.080 g, 0.15 mmol) which has been obtained in
above Process 2 and stirred at room temperature for 4 hours. The solvent was removed under
reduced pressure and the obtained residues were purified by silica gel column
chromatography [chloroform - chloroform : methanol = 8 : 2 (v/v)] to vield the titled compound
(0.106 g, 73%).

TH-NMR (400 MHz, DMSO-dg) delta: 0.87 (3H, t, J = 7.4 Hz), 1.36 (9H, s), 1.71 (2H, m), 1.86
(2H, t, J = 7.8 Hz), 2.15-2.19 (4H, m), 2.40 (3H, s), 2.77 (1H, dd, J = 12.7, 8.8 Hz), 3.02 (1H,
dd, J = 14.1, 4.7 Hz), 3.08-3.11 (2H, m), 3.16-3.19 (2H, m), 3.54 (2H, d, J = 5.9 Hz), 3.57-3.77
(4H, m), 4.46-4.48 (1H, m), 5.16 (1H, d, J = 19.2 Hz), 5.25 (1H, d, J = 18.8 Hz), 5.42 (2H, s),
5.55-5.60 (1H, m), 6.53 (1H, s), 7.00 (1H, t, J = 6.3 Hz), 7.17-7.26 (5H, m), 7.31 (1H, s), 7.71
(1H, t, J = 5.7 Hz), 7.80 (1H, d, J = 11.0 Hz), 7.92 (1H, t, J = 5.7 Hz), 8.15 (1H, d, J = 8.2 Hz),
8.27 (1H, t, J = 5.5 Hz), 8.46 (1H, d, J = 8.2 Hz).
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MS (APCI) m/z: 939 (M+H)*.

Process 4: Glycylglycyl-L-phenylalanyl-N-(4-{[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-
methyl-10,13-diox0-2,3,9,10,13,15-hexahydro-1H,12H-
benzo[de]pyrano[3',4':6,7]indolizino[1,2-b]quinolin-1-ylJamino}-4-oxobutyl)glycinamide
trifluoroacetate

[0398] The compound (1.97 g, 2.10 mmol) obtained in above Process 3 was dissolved in
dichloromethane (7 mL). After adding trifluoroacetic acid (7 mL), it was stirred for 1 hour. The
solvent was removed under reduced pressure, and it was charged with toluene for azeotropic
distillation. The obtained residues were purified by silica gel column chromatography
[chloroform - partitioned organic layer of chloroform : methanol : water =7 : 3 : 1 (v/iviv)] to
yield the titled compound (1.97 g, 99%).

TH-NMR (400 MHz, DMSO-dg) delta: 0.87 (3H, t, J = 7.4 Hz), 1.71-1.73 (2H, m), 1.82-1.90 (2H,
m), 2.12-2.20 (4H, m), 2.40 (3H, s), 2.75 (1H, dd, J = 13.7, 9.4 Hz), 3.03-3.09 (3H, m), 3.18-
3.19 (2H, m), 3.58-3.60 (2H, m), 3.64 (1H, d, J = 5.9 Hz), 3.69 (1H, d, J = 5.9 Hz), 3.72 (1H, d,
J =55 Hz), 3.87 (1H, dd, J = 16.8, 5.9 Hz), 4.50-4.56 (1H, m), 5.16 (1H, d, J = 19.2 Hz), 5.25
(1H, d, J = 18.8 Hz), 5.42 (2H, s), 5.55-5.60 (1H, m), 7.17-7.27 (5H, m), 7.32 (1H, s), 7.78-7.81
(2H, m), 7.95-7.97 (3H, m), 8.33-8.35 (2H, m), 8.48-8.51 (2H, m).

MS (APCI) m/z: 839 (M+H)*.

Process 5: N-[6-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-yl)hexanoyl]glycylglycyl-L-
phenylalanyl-N-(4-{[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-
2,3,9,10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-
yllJamino}-4-oxobutyl)glycinamide

[0399] To an N,N-dimethylformamide (1.2 mL) solution of the compound (337 mg, 0.353
mmol) obtained in above Process 4, triethylamine (44.3 mL, 0.318 mmol) and N-succinimidyl
6-maleimidehexanoate (119.7 mg, 0.388 mmol) were added and stirred at room temperature
for 1 hour. The solvent was removed under reduced pressure and the obtained residues were
purified by silica gel column chromatography [chloroform - chloroform : methanol = 5:1 (v/v)] to
yield the titled compound as a pale yellow solid (278.0 mg, 76%).

TH-NMR (400 MHz, DMSO-dg) delta: 0.87 (3H, t, J=7.3 Hz), 1.12-1.22 (2H, m), 1.40-1.51 (4H,
m), 1.66-1.76 (2H, m), 1.80-1.91 (2H, m), 2.05-2.21 (6H, m), 2.39 (3H, s), 2.79 (1H, dd,
J=14.0, 9.8 Hz), 2.98-3.21 (5H, m), 3.55-3.77 (8H, m), 4.41-4.48 (1H, m), 5.15 (1H, d, J=18.9
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Hz), 5.24 (1H, d, J=18.9 Hz), 5.40 (1H, d, J=17.1 Hz), 5.44 (1H, d, J=17.1 Hz), 5.54-5.60 (1H,
m), 6.53 (1H, ), 6.99 (2H, s), 7.20-7.27 (5H, m), 7.30 (1H, s), 7.70 (1H, t, J=5.5 Hz), 7.80 (1H,
d, J=11.0 Hz), 8.03 (1H, t, J=5.8 Hz), 8.08 (1H, t, J=5.5 Hz), 8.14 (1H, d, J=7.9 Hz), 8.25 (1H, t,
J=6.1 Hz), 8.46 (1H, d, J=8.5 Hz).

MS (APCI) m/z: 1032 (M+H)*.

Process 6: Antibody-drug conjugate (1)

[0400] Reducing the antibody: U1-59 produced in Reference Example 1 was prepared to have
antibody concentration of 10 mg/mL by replacing the medium with PBS6.0/EDTA by using the
Common procedure B and Common procedure C described in Production method 1. The
solution (1.00 mL) was added to a 2.0 mL polypropylene tube and charged with an aqueous
solution of 10 mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.0307 mL; 4.6 equivalents per
antibody molecule) and a 1 M aqueous solution of dipotassium hydrogen phosphate (Nacalai
Tesque, Inc.; 0.050 mL). After confirming that the solution has pH of 7.4 +/- 0.1, the disulfide
bond at hinge part in the antibody was reduced by incubating at 37C for 1 hour.

[0401] Conjugation between antibody and drug linker: After incubating the solution in a water
bath at 22C for 10 minutes, dimethyl sulfoxide (Sigma-Aldrich Co. LLC; 0.0586 mL) and a
dimethyl sulfoxide solution (0.0615 mL; 9.2 equivalents per antibody molecule) containing 10
mM of the compound obtained in above Process 5 were added thereto and incubated in a
water bath at 22C for 40 minutes for conjugating the drug linker to the antibody. Next, an
aqueous solution (0.0123 mL) of 100 mM NAC (Sigma-Aldrich Co. LLC) was added thereto
and stirred by using a tube rotator (MTR-103, manufactured by AS ONE Corporation) at room
temperature for 20 minutes to terminate reaction of the drug linker.

[0402] Purification: The above solution was subjected to purification using the Common
procedure D (ABS is used as buffer solution) described in Production method 1 to yield 6 mL of
a solution containing the titled antibody-drug conjugate.

[0403] Physicochemical characterization: By using the Common procedure E described in
Production method 1 (as molar absorption coefficient of the drug linker, Ep2gg = 7280 and

Ep 370 = 23400 were used), the following characteristic values were obtained.

[0404] Antibody concentration: 1.29 mg/mL, antibody vyield: 7.74 mg (77%), and average
number of conjugated drug molecules (n) per antibody molecule measured by Common
procedure E: 4.9.

Example 2 Antibody-drug conjugate (2)
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Process 1: Antibody-drug conjugate (2)

[0406] By using U1-59 produced in Reference Example 1 and the compound obtained in
above Process 5 of Example 1, the titled antibody-drug conjugate was obtained in the same
manner as Process 6 of Example 1.

[0407] Antibody concentration: 12.0 mg/mL, antibody yield: 226.8 mg (91%), and average
number of conjugated drug molecules (n) per antibody molecule measured by Common
procedure E: 4.9.

Example 3 Antibody-drug conjugate (3)
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Process 1: Antibody-drug conjugate (3)
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[0409] By using U1-59 produced in Reference Example 1 and the compound obtained in
Process 5 of Example 1, the titled antibody-drug conjugate was obtained in the same manner

as Process 6 of Example 1.

[0410] Antibody concentration: 16.9 mg/mL, antibody yield: 219.7 mg (88%), and average
number of conjugated drug molecules (n) per antibody molecule measured by Common

procedure E: 4.9.

Example 4 Antibody-drug conjugate (4)

[0411]
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Process 1: Antibody-drug conjugate (4)

[0412] Reducing the antibody: U1-59 produced in Reference Example 1 was prepared to have
antibody concentration of 10 mg/mL by replacing the medium with PBS6.0/EDTA by using the
Common procedure B and Common procedure C described in Production method 1. The
solution (1.00 mL) was added to a 1.5 mL polypropylene tube and charged with an aqueous
solution of 10 mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.0187 mL; 2.8 equivalents per



DK/EP 3789042 T3

antibody molecule) and a 1 M aqueous solution of dipotassium hydrogen phosphate (Nacalai
Tesque, Inc.; 0.0170 mL). After confirming that the solution has pH of 7.0 +/- 0.1, the disulfide
bond at hinge part in the antibody was reduced by incubating at 37C for 1 hour.

[0413] Conjugation between antibody and drug linker: After adding a dimethyl sulfoxide
solution (0.0314 mL; 4.7 equivalents per antibody molecule) containing 10 mM of the
compound obtained in above Process 5 to the solution at room temperature, it was incubated
at 15C for 1 hour for conjugating the drug linker to the antibody. Next, an aqueous solution
(0.0123 mL; 18.4 equivalents per antibody molecule) of 100 mM NAC (Sigma-Aldrich Co. LLC)
was added thereto and incubatedat room temperature for another 20 minutes to terminate

reaction of the drug linker.

[0414] Purification: The above solution was subjected to purification using the Common
procedure D (ABS is used as buffer solution) described in Production method 1 to yield 6 mL of
a solution containing the titled antibody-drug conjugate. After that, the solution was

concentrated by the Common procedure A.

[0415] Physicochemical characterization: By using the Common procedure E described in
Production method 1 (as molar absorption coefficient of the drug linker, Ep2g9 = 5000, and

Ep 370 = 19000 were used), the following characteristic values were obtained.

[0416] Antibody concentration: 1.02 mg/mL, antibody yield: 6.1 mg (61%), and average
number of conjugated drug molecules (n) per antibody molecule measured by Common
procedure E: 2.9; and average number of conjugated drug molecules (n) per antibody
molecule measured by Common procedure F (as molar absorption coefficient of the drug

linker, Ep 2gg = 5000 were used): 3.2.

Example 5 Antibody-drug conjugate (5)
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Process 1: tert-Butyl (5S,14S)-5-benzyl-1-{[(1S,9S5)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-
10,13-diox0-2,3,9,10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4':6,7]indolizino[1,2-
b]quinolin-1-ylJamino}-14-{[(9H-fluoren-9-yImethoxy)carbonyllJamino}-1,4,7,10,13-
pentaoxo-3,6,9,12-tetraazahexadecan-16-oate

[0418] Under ice cooling, to an N,N-dimethylformamide (10.0 mL) solution of glycylglycyl-L-
phenylalanyl-N-[(1S,95)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-diox0-2,3,9,10,13,15-
hexahydro-1H,12H-benzo[de]pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-yl]glycinamide (free
form of the pharmaceutical compound described in International Publication No. WO
1997/46260; 0.250 g, 0.332 mmol), N-hydroxysuccinimide (57.2 mg, 0.497 mmol), and 4-tert-
butyl N-[(9H-fluoren-9-ylmethoxy)carbonyl]-L-aspartic acid (0.205 g, 0.497 mmol), N,N'-
dicyclohexylcarbodiimide (0.123 g, 0.497 mmol) was added and stirred at room temperature
for 2 days. The solvent was removed under reduced pressure and the obtained residues were
purified by silica gel column chromatography [chloroform - chloroform : methanol =9 : 1 (v/v)]
to yield the titled compound as a pale yellow solid (0.278 g, 73%).

TH-NMR (400 MHz, DMSO-dg) delta: 0.86 (3H, t, J = 7.1 Hz), 1.35 (9H, s), 1.79-1.90 (2H, m),
2.03-2.25 (2H, m), 2.40 (3H, s), 2.40-2.51 (2H, m), 2.64-2.82 (2H, m), 2.98 (1H, dd, J = 13.7,
4.6 Hz), 3.16 (2H, brs), 3.55 (1H, dd, J = 16.7, 5.7 Hz), 3.63-3.80 (4H, m), 4.16-4.34 (3H, m),
4.36-4.50 (2H, m), 5.23 (2H, s), 5.37 (1H, d, J = 16.5 Hz), 5.43 (1H, d, J = 16.5 Hz), 5.51-5.62
(1H, m), 6.52 (1H, s), 7.10-7.25 (5H, m), 7.26-7.33 (3H, m), 7.39 (2H, t, J = 7.3 Hz), 7.65-7.72
(3H, m), 7.80 (1H, d, J = 11.0 Hz), 7.86 (2H, d, J = 7.3 Hz), 7.98 (1H, t, J = 5.5 Hz), 8.07 (1H,
d,J =7.8 Hz), 8.15 (1H, t, J = 5.5 Hz), 8.31 (1H, t, J = 5.5 Hz), 8.41 (1H, d, J = 8.7 Hz).

MS (ESI) m/z; 1147 (M+H)*.
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Process 2: tert-Butyl (5S,14S)-14-amino-5-benzyl-1-{[(1S,9S5)-9-ethyl-5-fluoro-9-hydroxy-
4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro-1H,12H-
benzo[de]pyrano[3',4'.6,7]indolizino[1,2-b]quinolin-1-ylJamino}-1,4,7,10,13-pentaoxo-
3,6,9,12-tetraazahexadecan-16-oate

[0419] To an N,N-dimethylformamide (2.00 mL) solution of the compound (0.279 g, 0.242
mmol) obtained in above Process 1, piperidine (0.240 mL, 2.42 mmol) was added and stirred
at room temperature for 1 hour. The solvent was removed under reduced pressure and the
obtained residues were purified by silica gel column chromatography [chloroform - chloroform :
methanol = 2 : 1 (v/v)] to yield the titled compound as a pale yellow solid (0.265 g,
quantitative).

TH-NMR (400 MHz, DMSO-dg) delta: 0.88 (3H, t, J = 7.2 Hz), 1.39 (9H, s), 1.81-1.94 (1H, m),
2.07-2.28 (2H, m), 2.37 (1H, dd, J = 15.8, 8.0 Hz), 2.43 (3H, s), 2.60 (1H, dd, J = 15.8, 4.9 Hz),
2.75-2.82 (1H, m), 3.00 (1H, dd, J = 13.9, 4.5 Hz), 3.16-3.25 (2H, m), 3.50-3.61 (2H, m), 3.65-
3.81 (5H, m), 4.40-4.51 (1H, m), 5.27 (2H, dd, J = 24.1, 19.0 Hz), 5.43 (2H, dd, J = 21.3, 16.2
Hz), 5.56-5.65 (1H, m), 6.55 (1H, s), 7.15-7.28 (5H, m), 7.33 (1H, s), 7.83 (1H, d, J = 11.0 Hz),
8.04 (1H, t, J = 5.7 Hz), 8.09 (1H, d,

J = 8.2 Hz), 8.26-8.39 (2H, m), 8.44 (1H, d, J = 8.2 Hz).

Process 3: tert-Butyl (5S,14S)-5-benzyl-14-{[6-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-
yl)hexanoyllamino}-1-{[(1S,9S5)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-1 0, 13-dioxo-
2,3,9,10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-
yllJamino}-1,4,7,10,13-pentaoxo-3,6,9,12-tetraazahexadecan-16-oate

[0420] To an N,N-dimethylformamide (2.00 mL) solution of the compound (0.100 g, 0.108
mmol) obtained in above Process 2, N-succinimidyl 6-maleimide hexanoate (40.0 mg, 0.130
mmol) was added and stirred at room temperature for 2 days. The solvent was removed under
reduced pressure and the obtained residues were purified by silica gel column
chromatography [chloroform - chloroform : methanol = 9 : 1 (v/v)] to vield the titled compound
as a pale yellow solid (80.0 mg, 66%).

TH-NMR (400 MHz, DMSO-dg) delta: 0.88 (3H, t, J = 7.2 Hz), 1.13-1.23 (2H, m), 1.37 (9H, s),
1.42-1.54 (4H, m), 1.80-1.96 (2H, m), 2.08-2.25 (4H, m), 2.35-3.76 (15H, m), 2.43 (3H, s),
4.39-4.49 (1H, m), 4.55-4.67 (1H, m), 5.21-5.34 (2H, m), 5.43 (2H, dd, J = 21.1, 16.4 Hz),
5.56-5.64 (1H, m), 6.55 (1H, s), 7.01 (2H, d, J = 0.8 Hz), 7.16-7.26 (5H, m), 7.33 (1H, s), 7.83
(1H, d, J = 11.3 Hz), 8.04-8.18 (3H, m), 8.30-8.37 (1H, m), 8.43 (1H, d, J = 8.6 Hz).

MS (ESI) m/z: 1118 (M+H)*.
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Process 4: N-[6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanoyl]-L-alpha-
aspartylglycylglycyl-L-phenylalanyl-N-[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-
10,13-diox0-2,3,9,10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4':6,7]indolizino[1,2-
b]quinolin-1-yl]glycinamide

[0421] Under ice cooling, trifluoroacetic acid (4.00 mL) was added to the compound (70.0 mg,
62.6 u mol) obtained in above Process 3 and stirred at room temperature for 1 hour. The
solvent was removed under reduced pressure to yield the titled compound as a pale yellow
solid (55.0 mg, 83%)).

TH-NMR (400 MHz, DMSO-dg) delta: 0.88 (3H, t, J = 7.4 Hz), 1.14-1.24 (2H, m), 1.41-1.53 (4H,
m), 1.79-1.95 (2H, m), 2.08-2.28 (4H, m), 2.37-2.60 (2H, m), 2.42 (3H, s), 2.63-2.82 (2H, m),
2.99 (1H, dd, J = 14.1, 5.1 Hz), 3.12-3.25 (2H, m), 3.29-3.44 (1H, m), 3.52-3.80 (6H, m), 4.38-
4.48 (1H, m), 4.56 (1H, dd, J = 13.7, 7.4 Hz), 5.27 (2H, dd, J = 24.3, 18.8 Hz), 5.43 (2H, dd, J
=21.5, 16.4 Hz), 5.57-5.62 (1H, m), 6.55 (1H, s), 7.01 (2H, s), 7.15-7.26 (5H, m), 7.33 (1H, s),
7.82 (1H, d, J = 11.0 Hz), 7.98 (1H, brs), 8.08 (1H, d, J = 6.7 Hz), 8.15 (1H, d, J = 7.8 Hz), 8.34
(1H, brs), 8.44 (1H, d, J = 8.6 Hz), 12.26 (1H, brs).

MS (ESI) m/z: 1062 (M+H)*.

Process 5: Antibody-drug conjugate (5)

[0422] By using U1-59 produced in Reference Example 1 and the compound obtained in
above Process 4, the titled antibody-drug conjugate was obtained in the same manner as
Process 6 of Example 1.

[0423] Antibody concentration: 1.36 mg/mL, antibody yield: 8.16 mg (82%), and average
number of conjugated drug molecules (n) per antibody molecule measured by Common
procedure E (as molar absorption coefficient of the drug linker, Ep 250 = 7620, Ep 370 = 23700

were used): 5.0.

Example 6 Antibody-drug conjugate (6)

[0424]
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[0425] By using U1-59 produced in Reference Example 1 and the compound obtained in
above Process 4 of Example 5, the titled antibody-drug conjugate was obtained in the same

manner as Process 6 of Example 1.

[0426] Antibody concentration: 11.5 mg/mL, antibody yield: 224.2 mg (90%), and average
number of conjugated drug molecules (n) per antibody molecule measured by Common
procedure E (as molar absorption coefficient of the drug linker, Ep 20 = 7620, Ep 379 = 23700

were used): 4.6.

Example 7 Antibody-drug conjugate (7)
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Process 1: tert-Butyl (3S5,12S)-12-benzyl-21-{[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-
methyl-10,13-diox0-2,3,9,10,13,15-hexahydro-1H,12H-
benzo[de]pyrano[3',4':6,7]indolizino[1,2-b]quinolin-1-ylJamino}-3-{[(9H-fluoren-9-
ylmethoxy)carbonyllamino}-4,7,10,13,16,21-hexaoxo-5, 8,11,14,17-pentaazahenicosan-
1-oate

[0428] (2S)-4-tert-Butoxy-2-{[(9H-fluoren-9-yImethoxy)carbonyllJamino}-4-oxobutanoic acid
(0625 g, 1.52 mmol) was dissolved in dichloromethane (10.0 mL), charged with N-
hydroxysuccinimide (0.175 g, 1.52 mol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (0.291 g, 1.52 mmol), and stirred for 1 hour. The reaction solution was added
dropwise to an N,N-dimethylformamide solution (10.0 mL) charged with the compound (1.00 g,
1.01 mmol) obtained in above Process 4 of Example 1 and stirred at room temperature for 20
hours. The solvent was removed under reduced pressure and the obtained residues were
purified by silica gel column chromatography [chloroform - chloroform : methanol = 8 : 2 (v/v)]
to yield the titled compound as a pale yellow solid (0.873 g, 70%).

TH-NMR (400 MHz, DMSO-dg) delta: 0.88 (3H, t, J=7.4 Hz), 1.37 (9H, s), 1.68-1.78 (2H, m),
1.81-1.93 (2H, m), 2.10-2.23 (4H, m), 2.41 (3H, s), 2.68-2.85 (3H, m), 2.99-3.22 (5H, m), 3.58-
3.81 (6H, m), 4.19-4.36 (3H, m), 4.38-4.52 (2H, m), 5.17 (1H, d, J=19.2 Hz), 5.25 (1H, d,
J=19.2 Hz), 5.43 (2H, s), 5.54-5.62 (1H, m), 6.55 (1H, s), 7.15-7.34 (8H, m), 7.41 (2H, t, J=7.2
Hz), 7.66-7.75 (4H, m), 7.81 (1H, d, J=11.0 Hz), 7.88 (2H, d, J=7.4 Hz), 8.01-8.06 (1H, m),
8.14 (1H, d, J=8.2 Hz), 8.17-8.22 (1H, m), 8.25-8.30 (1H, m), 8.47 (1H, d, J=8.6 Hz).

MS (APCI) m/z: 1232 (M+H)*.

Process 2: tert-Butyl (3S5,12S)-12-benzyl-3-{[6-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-
yl)hexanoyllamino}-21-{[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-
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2,3,9,10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-
yllamino}-4,7,10,13,16,21-hexaoxo-5,8,11,14,17-pentaazahenicosan-1-oate

[0429] The compound (0.800 g, 0.649 mmol) obtained in above Process 1 was dissolved in
N,N-dimethylformamide (3.00 mL), charged with piperidine (0.643 mL, 6.49 mmol), and stirred
for 1 hour. The solvent was removed to driness under reduced pressure and the obtained
residues were dissolved in N,N-dimethylformamide (10 mL). After adding N-succinimidyl 6-
maleimide hexanoate (0.300 g, 0.974 mmol), it was stirred for 20 hours. The solvent was
removed under reduced pressure and the obtained residues were purified by silica gel column
chromatography [chloroform - chloroform : methanol = 8 : 2 (v/v)] to vield the titled compound
as a pale yellow solid (0.224 g, 29%).

TH-NMR (400 MHz, DMSO-dg) delta: 0.87 (3H, t, J = 7.6 Hz), 1.15-1.22 (2H, m), 1.35 (9H, s),
1.44-1.47 (4H, m), 1.71-1.73 (2H, m), 1.80-1.91 (2H, m), 2.08 (2H, t, J = 7.6 Hz), 2.13-2.20
(4H, m), 2.40 (3H, s), 2.67 (1H, dt, J = 11.1, 4.8 Hz), 2.78 (1H, dd, J = 13.6, 9.4 Hz), 2.99-3.17
(6H, m), 3.31-3.36 (2H, m), 3.57-3.76 (6H, m), 4.45-4.47 (1H, m), 4.57-4.60 (1H, m), 5.16 (1H,
d, J = 18.7 Hz), 5.25 (1H, d, J = 18.7 Hz), 5.42 (2H, s), 5.55-5.60 (1H, m), 6.53 (1H, s), 6.99
(2H, s), 7.15-7.27 (5H, m), 7.31 (1H, s), 7.70 (1H, t, J = 5.4 Hz), 7.80 (1H, d, J = 10.9 Hz), 7.99
(1H, t, J = 5.7 Hz), 8.09-8.12 (3H, m), 8.25 (1H, t, J = 6.0 Hz), 8.45 (1H, d, J = 9.1 Hz).

MS (APCI) m/z: 1203 (M+H)*.

Process 3: N-[6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanoyl]-L-alpha-
aspartylglycylglycyl-L-phenylalanyl-N-(4-{[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-
10,13-diox0-2,3,9,10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4':6,7]indolizino[1,2-
b]quinolin-1-ylJamino}-4-oxobutyl)glycinamide

[0430] The compound (0.224 g, 0.186 mmol) obtained in above Process 2 was reacted in the
same manner as Process 2 of Example 1 to yield the titled compound as a pale yellow solid
(21.2 mg, 10%).

TH-NMR (400 MHz, DMSO-dg) delta: 0.87 (3H, t, J = 7.2 Hz), 1.13-1.21 (2H, m), 1.42-1.45 (6H,
m), 1.70-1.72 (2H, m), 1.85-1.88 (2H, m), 2.06-2.20 (6H, m), 2.39 (3H, s), 2.63-2.67 (1H, m),
2.78-2.81 (1H, m), 3.04-3.12 (6H, m), 3.63-3.70 (6H, m), 4.46-4.52 (2H, m), 5.16 (1H, d, J =
19.2 Hz), 5.25 (1H, d, J = 18.8 Hz), 5.42 (2H, s), 5.55-5.58 (1H, m), 6.53 (1H, s), 6.99 (2H, s),
7.18-7.23 (6H, m), 7.30 (1H, s), 7.71 (1H, t, J = 5.5 Hz), 7.79 (1H, d, J = 10.9 Hz), 7.99-8.02
(1H, m), 8.10-8.11 (3H, m), 8.27-8.30 (1H, m), 8.47-8.50 (1H, m).

MS (APCI) miz: 1147 (M+H)*.
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[0431] By using U1-59 produced in Reference Example 1 and the compound obtained in
above Process 3, the titled antibody-drug conjugate was obtained in the same manner as

Process 6 of Example 1.

[0432] Antibody concentration: 1.39 mg/mL, antibody vyield: 8.34 mg (83%), and average
number of conjugated drug molecules (n) per antibody molecule measured by Common
procedure E (as molar absorption coefficient of the drug linker, Ep 280 = 7670, Ep 379 = 24800

were used): 4.7.

Example 8 Antibody-drug conjugate (8)

[0433]
[Chem. 39]
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Process 1: Antibody-drug conjugate (8)

[0434] By using U1-59 produced in Reference Example 1 and the compound obtained in
above Process 3 of Example 7, the titled antibody-drug conjugate was obtained in the same

manner as Process 6 of Example 1.
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[0435] Antibody concentration: 11.2 mg/mL, antibody yield: 228.5 mg (91%), and average
number of conjugated drug molecules (n) per antibody molecule measured by Common
procedure E (as molar absorption coefficient of the drug linker, Ep 280 = 7670, Ep 370 = 24800

were used): 4.7.

Example 9 Antibody-drug conjugate (9)

[0436]
[Chem. 40]
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