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Binding proteins comprising at least two repeat domains against HER2.

Field of the invention

The present invention relates to binding proteins comprising at least two repeat domains
with binding specificity for human epidermal growth factor receptor 2 (HER?2), as well as
nucleic acids encoding such HERZ2 binding proteins, pharmaceutical compositions

comprising such proteins and the use of such proteins in the treatment of diseases.

Background of the invention

Human epidermal growth factor receptor 2 (HERZ2Z; human HERZ2Z has the
UniProtKB/Swiss-Prot number P04626) also known as ErbB2 is a protein that in humans
is encoded by the ERBBZ2 gene. Amplification or over-expression of this gene has been
shown to play an important role in the pathogenesis and progression of certain types of
cancer and in recent years it has evolved to become an important biomarker and target of
disease therapy. HERZ2 is a trans-membrane receptor tyrosine kinase (RTK) belonging to
the wider family of ErbB receptors (Bublil, E.M. and Yarden, Y. Curr. Opin. Cell Biol. 79(2),
124-34, 2007). The ErbB receptor family is conserved across vertebrates and also
includes the family founder ErbB1 (also named epidermal growth factor receptor (EGFR)
or HER1; P00533 number in UniProKB/Swiss-Prot for the human protein) and the more
recently identified receptors HER3 (also named ErbB3; P21860 number in
UniProKB/Swiss-Prot for the human protein) and HER4 (also named ErbB4; Q15303
number in UniProKB/Swiss-Prot for the human protein). All ErbB receptors share
extensive sequence and domain homologies, and form functional homodimers (e.g.
ErbB1-ErbB1, HER2-HER2Z and HER4-HERA4) and heterodimers in all combinations.
Receptor homo- and heterodimerization occurs upon ligand binding or receptor
overexpression, and in turn activates intracellular receptor kinase domains by
autophosphorylation. This then triggers downstream intracellular signaling and biological
responses. In contrast to the other ErbB-receptors, HER2 does not have any known
ligand and is able to dimerize, which is strongly pronounced after its overexpression and
is thereby activated without previous ligand binding. Importantly, HER3 has no active
intracellular kinase domain and is activated through heterodimerization with other ErbB
receptor family members leading to very potent downstream signaling. Such
heterodimerization and activation of HER3 occurs upon ligand binding to HERS or if a

partnering receptor, such as HERZ, is strongly overexpressed.
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HER2 as well as all the other ErbB receptor family members are composed of four
extracellular domains, which are sequentially named |, Il, Il and IV; where domain IV is
the closest to the extracellular cell membrane and domain | the most distal. In ligand-
deprived conditions, domains | and Ill in ErbB receptors share an intramolecular
interaction that occludes domain Il. This prevents receptor homo-/heterodimerization and
signaling, since interaction between domains Il of two neighboring ErbB receptors is
required for dimerization (Burguess A.W., et al., Mol. Cell 72(3), 541-552, 2003). Ligand
binding disrupts the interaction between domains | and Ill, which then causes a tethered-
to-extended receptor conformational change and leaves domain Il exposed. This makes
the receptor promiscuous to dimerize with other extended ErbB receptors and initiate
signaling. Interestingly, HERZ2 is the only ErbB receptor family member that is
constitutively found in an extended conformation; hence domain Il is continuously

exposed and accessible for homo- and heterodimerization.

ErbB receptor dimerization and autophosphorylation leads to the activation of a plethora
of key downstream signaling molecules involved in normal physiology as well as in
disease. The nature of such activated signaling molecules depends to some extend on the
composition of the active ErbB receptor dimers. For instance, HER1-HER1 and HER2-
HER2 homodimers preferentially activate downstream extracellular-signal-regulated
kinase (ERK) signaling and proliferation, whereas HER2-HERS heterodimers also activate
the PI3K-signaling pathway (including activation of the downstream kinase AKT) and
thereby cell survival. In fact, AKT activation by HER2-HERS3 signaling in tumor cells
promotes survival and makes tumor cells resistant to HER2 targeting drugs, such as the
monoclonal antibody trastuzumab (Berns K. et al., Cancer Cell 12, 395-402, 2007).
Interestingly, inhibition of HER2-HERS3 mediated PI3K-AKT signaling in these cells
becomes rate-limiting and results in cell death. Apart from cell proliferation and survival,
HER?Z2 signaling has been also causally involved in other processes such as angiogenesis

and migration.

HER2 is overexpressed in approximately 20% of all breast cancers. Due to its clinical
relevance, HER2 became the first RTK against which a targeted biological was
developed, namely trastuzumab (Herceptin®; Genentech). This antibody binds to domain
IV of HER2 and inhibits HERZ2 signaling by several mechanisms that are not yet
completely understood. These include induction of receptor internalization in tumor cells,

which results in reduced HERZ2 expression levels and signaling and leads to an attenuated



10

15

20

25

30

35

WO 2014/083208 PCT/EP2013/075290

3

tumorigenic phenotype. Trastuzumab has changed the life of tens of thousands of breast
cancer women, expanding their lifetime and quality of life. However, trastuzumab has
mainly an anti-proliferative effect and tumors may escape from such treatment in
advanced disease stages. In an attempt to develop more efficacious treatments, a new
antibody was generated that recognized domain Il or HER2, namely pertuzumab
(Omnitarg®, Perjeta®; Genentech). In contrast to trastuzumab, this antibody was not
developed to reduce the membrane expression levels of HER2, but to interfere with HER2
homo- and heterodimer formation by binding to and occluding the dimerization domain I
of the receptor. Pertuzumab treatment has an unexpected low therapeutic efficacy in vitro
and in vivo as single agent; nevertheless, its combination with trastuzumab shows
synergistic effects. Therefore, the combination of both antibodies may become a standard
of care therapy for breast cancer patients (Capelan M., et al., Ann. Oncol., 24, 273-82,
2013).

The preclinical and clinical success of the combination of trastuzumab and pertuzumab
has led to the concept that dual targeting of domains Il and IV in HER2 is required for
superior anti-tumor efficacy. This is aligned with other molecules more recently generated
to simultaneously target HER2 on domains Il and IV. For instance, the Danish company
Symphogen is developing antibody mixes against domains Il and IV of HER2 that have
shown some higher efficacy (i.e. superior to trastuzumab alone) in preclinical mouse

tumor models.

Similarly, US2011/033460 describes that the combination of antibodies that bind domain |
and domain IV of HERZ exhibits synergistic effects on DNA synthesis and viability of
BT474 cells. Furthermore, US2011/033460 also describes bispecific antibodies that bind
two different epitopes of HER2, one epitope located on domain | of HER2 and the other

epitope located on domain IV of HERZ.

WO 2009/068625 covers the development of biparatopic antibody constructs comprising a
first antibody domain, which competes with trastuzumab for binding to HER2, and a
second antibody domain, which binds to a different epitope or part of HER2. Interestingly,
some constructs had an antagonistic effect of SKBR3 cell proliferation, whereas others
had an agonistic effect. Especially, WO 2009/068625 covers the development of
biparatopic antibody constructs comprising a first antibody domain, which competes with
trastuzumab for binding to HERZ (i.e. binding domain IV of Her2) and a second antibody

domain, which competes with pertuzumab for binding to HERZ2 (i.e. binding domain II of
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HERZ2). Constructs where the domain |V binding antibody domain was cloned N-terminally
to the domain Il binding antibody domain showed blocking of map kinase activation,
whereas such a blocking was not observed with the other orientation (i.e., having the
domain |l binding antibbody domain at the N-terminus). Overall, WO 2009/068625
describes a variety of biparatopic antibody constructs targeting HER2, which have to
variable extends effects on SKBR3 cell proliferation (agonistic or antagonistic) or cell

signaling, but no cytotoxic nor apoptotic effects were described.

Bivalent binding proteins, such as bivalent diabody molecules or bivalent affibodies
targeting HER2, are described also (Nielsen, U.B., et al., Cancer Res., 60, 6434-6440,
2000; Steffen, A-C., Cancer Biother. Radiopharmaceut. 20, 239-248, 2005). Such
molecules combine two times the same binding domain and thus are different to
biparatopic molecules that comprise two binding domains each of which binds to a

different epitope on the same target molecule.

As an alternative to antibody-derived therapeutics and SMis, there are novel binding
proteins or binding domains that can be used to specifically bind a target molecule (e.g.
Binz, H.K., Amstutz, P. and Plickthun, A., Nat. Biotechnol. 23, 1257-1268, 2005) and
thereby act as an antagonist. One such novel class of binding proteins or binding domains
not possessing an Fc are based on designed repeat proteins or designed repeat domains
(WO 2002/020565; Binz, H.K., Amstutz, P., Kohl, A., Stumpp, M.T., Briand, C., Forrer, P.,
Gritter, M.G., and Plickthun, A., Nat. Biotechnol. 22, 575-582, 2004; Stumpp, M.T., Binz,
H.K and Amstutz, P., Drug Discov. Today 73, 695-701, 2008).

WO 2002/020565 describes how large libraries of repeat proteins can be constructed and
their general application. Such designed repeat domains harness the modular nature of
repeat proteins and may possess N-terminal and C-terminal capping modules to prevent
the designed repeat domains from aggregation by shielding the hydrophobic core of the
domain (Forrer, P., Stumpp, M.T., Binz, H.K. and Pliickthun, A., FEBS letters 539, 2-6,
2003). This novel class of binding proteins includes designed ankyrin repeat proteins
(DARPiIns). The generation of monospecific DARPins binding to HER2 were previously
described (e.g. Steiner, D., Forrer, P. and Plickthun, A., J. Mol. Biol. 382, 1211-1227,
2008; Zahnd, C., Pecorari, F., Straumann, N., Wyler, E. and Plickthun, A., J. Biol. Chem.
281(46), 35167-35175, 2006).
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Recently, a bispecific designed ankyrin repeat protein was described, which targets HER2
(Jost, Ch., et al., Structure 27, 1-13, 2013). The authors show that binding of two ankyrin
repeat domains connected by a short linker (longer linkers do not work as well), one
targeting domain | of Her2 and the other domain IV of Her2, causes stronger cytotoxic
effects on BT474 cells as compared to trastuzumab alone, which targets domain IV of
Her2. This biparatopic repeat protein works by intra-molecular cross-linking of two Her2
molecules; i.e., it connects two membrane-bound HERZ molecules, distorting them such
that they cannot form signaling-competent dimers with any EGFR family member,

preventing any kinase dimerization, and thus leading to the observed cytotoxic effects.
Even though the prior art indicates that targeting of HERZ is beneficial for the therapy of
diseases, such as cancer, there is a clear need to generate binding proteins targeting

HERZ2 with higher efficacy.

Object of the present invention

It is an object of the present invention to provide new antagonists to Her?2.

It is another object of the present invention to provide a new mechanism of inhibiting

HERZ2-related cell signaling.

It is another object of the present invention to provide a novel approach to inhibit HER2-
mediated cell proliferation and/or to induce apoptosis in a cell (e.g. tumor cell), tissue,

organ or patient.

It is another object of the present invention to provide a monotherapeutic approach that

addresses two domains of Her2 by using biparatopic repeat proteins.

It is another object of the present invention to provide new therapeutic options for cancer.

It is another object of the present invention to provide a treatment against a neoplastic

disease, which has good efficacy and/or little side effects.

It is another object of the present invention to provide an alternative treatment against
neoplastic diseases which do not (or only partially) respond, or are resistant, to, therapies

from the prior art.
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Summary of the invention

These objects are achieved by the subject matter of the independent claims, while the

dependent claims as well as the specification disclose further preferred embodiments.

While the invention has been illustrated and described in detail in the drawings and
foregoing description, such illustration and description are to be considered illustrative or
exemplary and not restrictive; the invention is not limited to the disclosed embodiments.
Other variations to the disclosed embodiments can be understood and effected by those
skilled in the art in practicing the claimed invention, from a study of the drawings, the
disclosure, and the appended claims. In the claims, the word “comprising” does not
exclude other elements or steps, and the indefinite article “a” or “an” does not exclude a
plurality. The mere fact that certain measures are recited in mutually different dependent
claims does not indicate that a combination of these measures cannot be used to
advantage. Any reference signs in the claims should not be construed as limiting the

scope.

Brief Description of the Figures

Figure 1. Binding of DARPin domains to HER2

The binding of monovalent DARPIns to the HERZ2 extra cellular domain (domain I-IV) was
tested by competition ELISA using purified HER2 domains (domain |, domain Ill-IV or
domain I-1ll) as competitors, as depicted in Figure 1A and 1B. In presence of 500nM of
Her2 domain |, the DARPin #51 and DARPin #52 cannot bind HERZ2 (domain I-1V)
anymore, indicating that they bind an epitope located on domain |. DARPin #7, DARPIn
#53 and DARPIn #54 are binding domain Il as neither 500nM of Her2 domain | nor 500nM
of Her2 domain IlI-IV can prevent their binding to the full length Her2 (domain I-1V). Figure
1.C shows that the monovalent DARPins can bind on the preformed HERZ2-pertuzumab
complex and are thus binding a different epitope than pertuzumab on the HER2 domain II.
See below for the definitions of the DARPins. OD, optical density at 450 nM minus OD at
620 nm; C, a control DARPIn, which is not binding HER2; d1, domain | of HERZ; d1-3;
domain I-ll of HER2; d3-4, domain llI-1V of HERZ2.

Figure 2. Inhibition of BT474 cell proliferation by monovalent and biparatopic binding

proteins
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The inhibition of BT474 proliferation by monovalent DARPins (i.e. DARPin # 1and DARPIn
#18), a non-covalent mixture of these monovalent DARPins and biparatopic binding
proteins comprising these monovalent DARPIns in different orientations (DARPiIn # 41 and
DARPin #49) was tested. Figure 2A shows the inhibition of proliferation by various
concentrations of biparatopic DARPins and the corresponding fitted inhibition curves are
shown for a distinct single experiment. The ICs, value for DARPin #41 was then calculated
to be about 2 nM. The ICs, values for distinct DARPins are listed in Table 2. The graph in
Figure 2A shows OD, optical density at 450 nm minus OD at 620 nm plotted against C,
concentration of DARPins in nM. The X axis is shown in logarithmic scale. Figure 2B
shows inhibition of proliferation at a concentration of 100nM for biparatopic DARPIns, a
mixture of both monovalent DARPins and the individual corresponding monovalent
DARPins. The OD is plotted on the Y-axis. Inhibition of proliferation is reflected by a low
OD. See below for the definitions of the DARPiIns. #41, DARPin #41; #49, DARPin #49;
#18, DARPIn #18; #1, DARPIn #1; n.c., negative control.

Figure 3. Inhibition of BT474 cell proliferation by various biparatopic DARPIns

Inhibition of BT474 proliferation by a subset of biparatopic DARPins (#23, #24, #33, #37,
#43, #44 and #41) comprising different N-terminal and/or C-terminal ankyrin repeat
domains is shown. The inhibition of proliferation by various concentrations of DARPins
and the corresponding fitted inhibition curves are shown for a distinct single experiment
each. The ICsy values for distinct DARPins are listed in Table 2. Figure 3A shows
inhibition of biparatopic DARPins having DARPin #15 and Figure 3B shows inhibition of
biparatopic DARPins having DARPin #18 at the C-terminus. Figure 3C and 3D show
inhibition of biparatopic DARPins having DARPin #51 at the N-terminus and DARPIn #18
on the C-terminus and Figure 3D shows inhibition of biparatopic DARPins having DARPiIn
#51 at the N-terminus and DARPin #21 at the C-terminus. Graph show OD, optical density
at 450nm minus OD at 620nm plotted against C, concentration of DARPins in nM. The X
axis is shown in logarithmic scale. See below for the definitions of the DARPins. #23,
DARPiIn #23; #24, DARPIn #24; #33, DARPIn #33; #37, DARPin #37; #41, DARPIn #41;
#43, DARPIn #43; #44, DARPIn #44.

Figure 4. Inhibition of cell proliferation by biparatopic DARPIn #41 in different cell lines

Inhibition of proliferation of NCI-N87 (Figure 4A) and ZR75-30 (Figure 4B) and MDA-
MB175 (Figure 4C) by DARPin #41 and trastuzumab was tested. The inhibition of
proliferation by various concentrations of DARPins and the corresponding fitted inhibition

curves are shown for a distinct single experiment each. The ICsy values for distinct cell
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lines are listed in Table 3. Graph shows OD, optical density at 450 nm minus OD at 620
nm plotted against C, concentration of DARPins in nM. The X axis is shown in logarithmic
scale. See below for the definitions of the DARPins and reference molecules. #41,
DARPIn #41; T, trastuzumab.

Figure 5. Induction of apoptosis by biparatopic DARPIn #41 in different cell lines

Induction of apoptosis in BT474 cells (Figure 5A) and NCI-N87 cells (Figure 5B) and
MDA-MB175 (Figure 5C) by DARPin #41 and trastuzumab was tested. The induction of
apoptosis by various concentrations of DARPins and the corresponding fitted inhibition
curves are shown for a distinct single experiment each. The ECsy values for distinct cell
lines are listed in Table 3. Graph in Figure 5A shows OD, optical density at at 450 nm
minus OD at 490 nm plotted against C, concentration of DARPins of trastuzumab in nM.
Graph in Figure 5B and 5C shows RLU, relative light units plotted against C,
concentration of DARPins or trastuzumab in nM. The X axis is shown in logarithmic scale.
See below for the definitions of DARPIns. T, trastuzumab; #41, DARPin #41.

Figure 6. Comparison of efficacy of DARPin #41 with benchmarks in inhibition of cell
proliferation and induction of apoptosis.

Inhibition of proliferation (Figure 6A) and induction of apoptosis (Figure 6B) in BT474 cells
was tested for DARPin #41 and the benchmarks trastuzumab and pertuzumab and a
combination of 100 nM trastuzumab and a titration of pertuzumab. Figure 6A shows
inhibition of proliferation by various concentrations of DARPIn, respectively benchmark
concentrations and the corresponding fitted inhibition curves are shown for a distinct
single experiment each. The ICs, values for distinct cell lines are listed in Table 3. The
Graph shows OD, optical density at at 450 nm minus OD at 620 nm plotted against C,
concentration of DARPin / benchmarks in nM. The X axis is shown in logarithmic scale.
Figure 6B shows induction of apoptosis by various concentrations of DARPIn, respectively
benchmark concentrations and the corresponding fitted activation curves are shown for a
distinct single experiment each. The ECsy values for distinct cell lines are listed in Table 3.
The Graph shows relative light units (RLU) plotted against C, concentration of DARPIn /
benchmarks in nM. The X axis is shown in logarithmic scale. See below for the definitions
of DARPins. T, trastuzumab; P, pertuzumab; #41, DARPIn #41.

Figure 7. Inhibition of BT474 cell proliferation by different formats of biparatopic binding

proteins
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The inhibition of BT474 proliferation by different formats of biparatopic DARPins
composed DARPin #1 at the N-terminus and DARPIin #18 at the C-terminus is shown.
Figure 7A shows the inhibition of proliferation by various concentrations of biparatopic
DARPins, which were engineered to have a long serum half live, and the corresponding
fitted inhibition curves are shown for a distinct single experiment. The biparatopic DARPIn
#63 is PEGylated at its C-terminal Cys residue, whereas the biparatopic DARPins #64
and #65 comprise an ankyrin repeat domain binding to serum albumin. Figure 7B shows
the inhibition of proliferation by various concentrations of biparatopic DARPins comprising
different linkers between the repeat domains binding HER2 and the corresponding fitted
inhibition curves are shown for a distinct single experiment. The ICs, values for DARPins
are listed in Table 2. Graph shows OD, optical density at 450 nm minus OD at 620 nm
plotted against C, concentration of DARPins in nM. The X axis is shown in logarithmic
scale. See below for the definitions of the DARPins. #66, DARPIn #66, which comprises a
short two amino acid long GS-linker between the two repeat domains; #67, DARPIn #67,
which comprises a five amino acid long GS-linker between the two repeat domains; #41,
DARPiIn #41, which comprises a ten amino acid long GS-linker between the two repeat
domains; #68, DARPIn #68, which comprises a 24 amino acid long PT-linker between the

two repeat domains.

Detailed description of the invention

According to one embodiment of the invention, a recombinant binding protein comprising
at least a first and a second repeat domain, wherein each of said two repeat domains
binds the extracellular region of HER2 and wherein said repeat domains are covalently
linked.

It has surprisingly turned out that binding of the extracellular part of HER2 with a
recombinant binding protein comprising at least two covalently linked repeat domains,
each with specificity for the extracellular region of HERZ2, has advantageous and
unexpected effects over prior art approaches as outlined above, which bind HER2 with
distinct and individual binders (e.g., a combination of trastuzumab and pertuzumab; Figure
6).

Human HER2 consists of 1255 amino acids with a 21 amino acid signal sequence, a 631
amino acid extracellular region (e.g. the ectodomain comprising domains | to IV), a 23

amino acid transmembrane region, and a 580 amino acid cytoplasmic domain.
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Preferably, said binding of the extracellular region of HER2 by said recombinant binding
protein is a simultaneous or concurrent binding of said repeat domains to said
extracellular region of HER2. Also preferably, said repeat domains bind to two different
epitopes of the extracellular region of HER2. Also preferably, said repeat domains bind to

two different and non-overlapping epitopes of the extracellular region of HERZ2.

One reason for this increased efficacy could be that a recombinant binding protein
according to the invention induces a so far not described tethered conformation of the
extracellular region of HER2, which seems to be the consequence of an intramolecular
interaction of the biparatopic binding protein of the invention with two different epitopes on
the extracellular region of HER2 (Example 8); i.e. both repeat domains of the binding
protein seem to bind simultaneously to different epitopes on the same HER2 molecule
and thereby forcing the extracellular region of HER2 in this new tethered conformation.
Such a tethered conformation is not described by the prior art. Importantly, these two
repeat domains need to be linked by being present in the same binding protein; i.e. a
simple mixture of the two repeat domains does not show efficacy (Fig. 2B). Furthermore,
the bivalent binding of such a binding protein to the extracellular region of HER2 could
develop synergistic binding effects by exhibiting increased avidity, i.e., a combined
strength of synchronous binding to different epitopes of the target. Avidity is distinct from
affinity, which corresponds to the strength of a single binding interaction. Overall, this
specific interaction of the binding protein with HERZ2 may explain the very effective
inhibition of proliferation and induction of apoptosis by such molecules as shown in the

examples.

According to this theory the two different repeat domains in the same protein
synergistically support each other in binding their respective epitope, thus leading to an

increase in overall affinity to the target.

Binding of the first repeat domain to its epitope on HER2 brings the second repeat domain
into an energetically and/or sterically favorable position which facilitates it's binding to its

respective epitope on HER2.

As shown in the examples the covalent linkage of the first and the second repeat domain

seems to potentiate their biological activity.
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In a preferred embodiment of the recombinant binding protein according to the invention a
first repeat domain binds domain Il of HER2 and a second repeat domain binds domain IV
of HER2.

It is important to understand that the term “binds domain II” means that the respective
repeat domain binds primarily domain Il of HER2. This definition, however, does not
exclude that the parts of said repeat domain can bind, or overlap, to other domains. The

same applies for the term “binds domain V.

A simultaneous targeting of domains Il and IV of HER2 by a biparatopic binding protein
according to the present invention has particular unexpected effects over what was known
from the prior art. Cell responses in terms of inhibition of proliferation and induction of cell
apoptosis by such binding proteins were much more dramatic when compared to effects
obtained by state of the art antibodies. For example, the extent of such responses has
proved to be superior to that induced by clinical antibody benchmarks, such as the
combination of trastuzumab and pertuzumab targeting domain IV and |l of HERZ2,
respectively (Fig. 4, 5 and 6). Interestingly, some biparatopic binding proteins binding to
domain | and domain IV of HER2 do not show such unexpected effects (Fig. 3C and 3D).

Methods to determine the domain of the extracellular region of HER2 to which a repeat
domain binds, e.g. as shown in Example 3, are well known to the person skilled in the art

(e.g. Jost et al., loc. cit.).

Applicant's findings have important implications for the treatment of HER2-driven human
cancers, in the sense that simultaneous targeting of domains Il and IV of HER2 with a
biparatopic binding protein according to the present invention could be a more efficacious

alternative to current antibody targeting approaches.

The binding protein according to the present invention is thus preferably a biparatopic
binding protein, i.e., it comprises two antigen repeat domains recognizing two different
epitopes, or domains (e.g. domains Il and 1V) on the same protein target (namely HER2).
However, polypeptides which are multiparatopic, i.e, containing antigen repeat domains
recognizing three, four or more epitopes on the same target protein, are encompassed
within the scope invention, as are polypeptides which are both bi- or multiparatopic and
multivalent, i.e,, having also antigen repeat domains recognizing one or more other target

proteins.
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HER2, as used herein, relates to Human Epidermal Growth Factor Receptor 2, also
known as Neu, ErbB-2, CD340 (cluster of differentiation 340) or p185. HERZ is a member
of the epidermal growth factor receptor (EGFR/ErbB) family. HERZ2 is, in humans,
encoded by ERBB2, a known proto-oncogene located at the long arm of human
chromosome 17 (17912). HER2 has the UniProtKB/Swiss-Prot number P04626.

According to a preferred embodiment of the invention, the first and second repeat
domains are located on the same polypeptide, while the repeat domain targeting domain Il

of HERZ is located N-terminally to the repeat domain targeting domain IV of HER2.

These embodiments are for example shown in Fig. 2A, and the corresponding description.
The inventors have, surprisingly, shown that a binding protein in which the repeat domain
targeting domain Il of HERZ2 is located C-terminally to the repeat domain targeting domain
IV of HERZ2 is significantly less efficacious than a binding protein in which the repeat
domain targeting domain |l of HER2 is located N-terminally to the repeat domain targeting
domain IV of HER2.

Preferably, said first repeat domain binding domain Il of HER2 is not competing for
binding to HER2 with pertuzumab. For example, Fig. 1C shows such repeat domains not
competing for binding to HER2 with pertuzumab. Likewise preferably, said second repeat
domain binding domain IV of HERZ2 is not competing for binding to HERZ2 with
trastuzumab. For example, the repeat domains of DARPins #18 to 20 do not compete for
binding to HER2 with trastuzumab. Methods to determine if a repeat domain does not
compete for binding to HER2 with trastuzumab or pertuzumab, e.g. as shown in Example

3, are well known to the person skilled in the art.

This means that, in the first preferred embodiment, the first repeat domain binds a
different epitope of domain Il of HER2 than pertuzumab. Likewise, in the second preferred
embodiment, the second repeat domain binds a different epitope of domain IV of HER2
than trastuzumab. Without being bound to theory, the inventors attribute at least some of

the effects shown in the experimental section to these facts.

According to another preferred embodiment of the invention said first repeat domain is an
ankyrin repeat domain, or a designed ankyrin repeat domain, and said second repeat

domain is an ankyrin repeat domain, or a designed ankyrin repeat domain.
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Preferably, said ankyrin repeat domains or designed ankyrin repeat domains comprise

between 70 and 300 amino acids, in particular between 90 and 200 amino acids.

Also preferably, a repeat domain of the invention is an ankyrin repeat domain or a
designed ankyrin repeat domain as described in WO 2002/020565. Examples of designed
ankyrin repeat domains with biparatopic binding specificity for different domains of Her2

are shown in the Examples.

According to a preferred embodiment of the invention, the first repeat domain binds the
extracellular region of HER2 in PBS with a Kd smaller than 10”"M and said second repeat

domain binds the extracellular region of HER2 in PBS with a Kd smaller than 107" M.

Kd is the dissociation constant and will further be defined in the text below. A Kd smaller
than 10'M is required to provide sufficient affinity of the repeat domain to its target.
Preferably, the repeat domains bind their target domains in PBS with a Kd smaller than
10.sM, 10°M, 107'°M, or, most preferably smaller than 107" M.

Recombinant binding proteins comprising proteins binding domain Il and/or domain IV of
Her2 with a Kd in PBS below 10”M are shown in Example 2.

According to a preferred embodiment, said binding protein inhibits stimulated proliferation
of BT474 cells with an half maximal inhibitory concentration (IC50) value of smaller than
100 nM. Preferably, said binding protein inhibits stimulated proliferation of BT474 cells
with an IC50 value of smaller than 90, 80, 70, 60, 50, 40, 30, 20 or 10 nM. Also preferably,
said binding protein inhibits stimulated proliferation of BT474 cells by at least 100%, 90%,
80%, 70%, 60%, 50%, 40%, 30%, 20% or 10%.

BT474 cells can be used to measure the functional capability of the binding proteins of the
invention to inhibit proliferation by standard means well known to the person skilled in the
art, e.g. as shown in Example 4. Preferably, BT474, SKBR-3, NCI-N87, ZR75-30,
HCC1419 or MDA-MB175 cells can be used to measure the functional capability of the

compounds of the invention to inhibit proliferation, e.g. as shown in Example 5.

Recombinant binding proteins which inhibit stimulated proliferation of BT474 cells with an

IC50 value of smaller than 100 nM are disclosed, and discussed, in Example 4.
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According to another preferred embodiment, said binding protein induces apoptosis in
BT474 cells with an half maximal effective concentration (EC50) value of smaller than 100
nM. Preferably, said binding protein induces apoptosis in BT474 cells with an EC50 value
of smaller than 90, 80, 70, 60, 50, 40, 30, 20 or 10 nM.

BT474 cells can be used to measure the functional capability of the binding proteins of the
invention to induce apoptosis by standard means well known to the person skilled in the
art, e.g. as shown in Example 5. Preferably, BT474, SKBR-3, NCI-N87, ZR75-30,
HCC1419 or MDA-MB175 cells can be used to measure the functional capability of the

compounds of the invention to induce apoptosis, e.g. as shown in Example 5.

Recombinant binding proteins which induce apoptosis in BT474 cells with an EC50 value

of smaller than 100 nM are disclosed, and discussed, in Examples 5.

According to a preferred embodiment, said first and second repeat domains are

connected by a polypeptide linker.

Such polypeptide linker may, for example, be accomplished by mere genetic fusion of the
encoding cDNAs of the respective domains to be fused. Such type of embodiment

qualifies as a fusion peptide protein with two different repeat domains.

The linker can for example consist of an oligopeptide comprising the amino acids G and
S, or P and T, respectively, as set forth in SEQ ID Nos: 7 to 12. According to another
preferred embodiment, a "multimerization moiety" as described below can be used.
Alternatively, the two repeat domains can be linked to one another, e.g., by means of non-

peptide based chemical linkers.

Preferably, the recombinant binding protein and/or repeat domain has a midpoint
denaturation temperature (Tm) above 45°C, more preferably above 50°C, more preferably
above 55°C, and most preferably above 60°C upon thermal unfolding in PBS at pH 7.4. A
binding protein or a repeat domain of the invention possesses a defined secondary and
tertiary structure under physiological conditions. Thermal unfolding of such a polypeptide
results in a loss of its tertiary and secondary structure, which can be followed, for
example, by circular dichroism (CD) measurements. The midpoint denaturation

temperature of a binding protein or repeat domain upon thermal unfolding corresponds to
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the temperature at the midpoint of the cooperative transition in physiological buffer upon
heat denaturation of said protein or domain by slowly increasing the temperature from
10°C to about 100°C. The determination of a midpoint denaturation temperature upon
thermal unfolding is well known to the person skilled in the art. This midpoint denaturation
temperature of a binding protein or repeat domain upon thermal unfolding is indicative of

the thermal stability of said polypeptide.

Also preferred is a recombinant binding protein and/or ankyrin repeat domain forming less
than 5% (w/w) insoluble aggregates at concentrations up to 20 g/L, preferably up 40 g/L,
more preferably up to 60 g/L, even more preferably up to 80 g/L, and most preferably up
to 100 g/L when incubated for over 5 days, preferably over 10 days, more preferably over
20 days, more preferably over 40 days, and most preferably over 100 days at 37°C in
PBS. The formation of insoluble aggregates can be detected by the appearance of visual
precipitations, gel filtration or dynamic light scattering, which strongly increases upon
formation of insoluble aggregates. Insoluble aggregates can be removed from a protein
sample by centrifugation at 10’000 x g for 10 minutes. Preferably, a recombinant binding
protein and/or ankyrin repeat domain forms less than 2%, more preferably less than 1%,
0.5%, 0.2%, 0.1%, or most preferably less than 0.05% (w/w) insoluble aggregates under
the mentioned incubation conditions at 37°C in PBS. Percentages of insoluble aggregates
can be determined by separation of the insoluble aggregates from soluble protein,
followed by determination of the protein amounts in the soluble and insoluble fraction by

standard quantification methods.

Also preferred is a recombinant binding protein and/or ankyrin repeat domain that does
not lose its native three-dimensional structure upon incubation in PBS containing 100 mM
dithiothreitol (DTT) for 1 or 10 hours at 37°C.

In one particular embodiment the invention relates to a recombinant binding protein
comprising two ankyrin repeat domains, specifically binding to HER2 and having the
indicated or preferred midpoint denaturation temperature and non-aggregating properties

as defined above.

According to other preferred embodiments of the invention, it is provided that
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e said first repeat domain competes for binding to HER2 with an ankyrin repeat
domain selected from the group consisting of SEQ ID NOs: 62 to 68, 72 and 114
to 121 and/or

e said second repeat domain competes for binding to HERZ2 with an ankyrin repeat

domain selected from the group consisting of SEQ ID NOs: 74 to 82.

The inventors have evidence that, out of these repeat domains, the first repeat domain

binds domain Il of HER2, whereas the second repeat domain binds domain IV of HER2

Preferably, said first repeat domain competes for binding to HER2 with an ankyrin repeat
domain selected from the group consisting of SEQ ID NOs: 62 to 67 and 115 to 121. More
preferably, said first repeat domain competes for binding to HER2 with an ankyrin repeat
domain selected from the group consisting of SEQ ID NOs: 62, 115, 120, and 121, in
particular SEQ ID NO: 115 and 120. Also preferably, said first repeat domain competes for
binding to HERZ2 with a binding protein selected from the group of DARPins #1 to 6 and 54
to 60; more preferably, with a binding protein from the group of DARPins #1, 54, 59 and
60; in particular, with a binding protein from the group of DARPins #54 and 60.

Further preferred, said second repeat domain competes for binding to HER2 with an
ankyrin repeat domain selected from the group consisting of SEQ ID NOs: 79 to 81, in
particular SEQ ID NO: 80 and 81. Also preferably, said second repeat domain competes
for binding to HERZ2 with a binding protein selected from the group of DARPins #18 to 20;
in particular, with a binding protein from the group of DARPins #19 and 20.

According to still other preferred embodiments of the invention, it is provided that

¢ a first repeat domain comprises an amino acid sequence that has at least 70%
amino acid sequence identity with one ankyrin repeat domain selected from the
group consisting of SEQ ID NOs: 62 to 68, 72 and 114 to 121,

¢ a second repeat domain comprises an amino acid sequence that has at least 70%
amino acid sequence identity with one ankyrin repeat domain selected from the
group consisting of SEQ ID NOs: 74 to 82,

and wherein further,

e G at position 1 and/or S at position 2 of said ankyrin repeat domain are optionally

missing; and
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e L at the second last position and/or N at the last position of said ankyrin repeat

domain are optionally exchanged by A.

Preferably, said first repeat domain comprises an amino acid sequence that has at least
70% amino acid sequence identity with one ankyrin repeat domain selected from the
group consisting of SEQ ID NOs: 62 to 67 and 115 to 121. More preferably, said first
repeat domain comprises an amino acid sequence that has at least 70% amino acid
sequence identity with one ankyrin repeat domain selected from the group consisting of
SEQ ID NOs: 62, 115, 120, and 121, in particular SEQ ID NO: 115 and 120. Also
preferably, said first repeat domain comprises an amino acid sequence that has at least
70% amino acid sequence identity with a binding protein selected from the group
consisting of DARPins #1 to 6 and 54 to 60; more preferably, with a binding protein from
the group of DARPins #1, 54, 59 and 60; in particular, with a binding protein from the
group of DARPins #54 and 60.

Further preferred, said second repeat domain comprises an amino acid sequence that has
at least 70% amino acid sequence identity with one ankyrin repeat domain selected from
the group consisting of SEQ ID NOs: 79 to 81, in particular SEQ ID NO: 80 and 81. Also
preferably, said second repeat domain comprises an amino acid sequence that has at
least 70% amino acid sequence identity with a binding protein from the group consisting of
of DARPins #18 to 20; in particular, with a binding protein from the group of DARPIns #19
and 20.

Preferably, the first ankyrin repeat domain comprises an amino acid sequence that has at
least 70, 71, 72,73, 74, 75,76, 77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91,
92, 93, 94, 95, 96, 97, 98, 99, or 100 % amino acid sequence identity with one ankyrin
repeat domain selected from the group consisting of SEQ ID NOs: 62 to 68, 72 and 114 to
121.

Preferably, the second ankyrin repeat domain comprises an amino acid sequence that
has at least 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89,
90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100 % amino acid sequence identity with one
ankyrin repeat domain selected from the group consisting of SEQ ID NOs: 74 to 82.

Also preferably, the first ankyrin repeat domain comprises an amino acid sequence that
has at least 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89,
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90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100 % amino acid sequence identity with one,
two or three ankyrin repeat modules present between the N-terminal and C-terminal
capping modules of an ankyrin repeat domain selected from the group consisting of SEQ
ID NOs: 62 to 68, 72 and 114 to 121.

Also preferably, the second ankyrin repeat domain comprises an amino acid sequence
that has at least 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88,
89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100 % amino acid sequence identity with
one, two or three ankyrin repeat modules present between the N-terminal and C-terminal
capping modules of an ankyrin repeat domain selected from the group consisting of SEQ
ID NOs: 74 to 82.

According to yet other preferred embodiments of the invention, it is provided that

e said first repeat domain is selected from the group consisting of SEQ ID NOs: 62 to
68, 72 and 114 to 121,

e said second repeat domain is selected from the group consisting of SEQ ID
NOs:74 to 82

and wherein further

e G at position 1 and/or S at position 2 of said ankyrin repeat domain are optionally
missing; and

e L at the second last position and/or N at the last position of said ankyrin repeat

domain are optionally exchanged by A.

Preferably, the first ankyrin repeat domain is selected from the group consisting of SEQ ID
NOs: 62 to 67 and 115 to 121; more preferably, 115, 120, and 121; in particular, SEQ ID
NO: 115 and 120.

Preferably, the second ankyrin repeat domain is selected from the group consisting of
SEQ ID NOs: 79 to 81, in particular SEQ ID NO: 80 and 81.

According to yet other preferred embodiments of the invention, it is provided that
e said first repeat domain comprises an ankyrin repeat module having an amino acid
sequence selected from the group consisting of SEQ ID NO: 15 to 18, 21 to 23,
37, 38, 125, 126, 129, 130, 133 and 134 and sequences, wherein up to 9 amino
acid residues in SEQ ID NO: 15 to 18, 21 to 23, 37, 38, 125, 126, 129, 130, 133

and 134 are replaced by any other amino acid residues, and/or
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¢ said second repeat domain comprises an ankyrin repeat module having an amino
acid sequence selected from the group consisting of SEQ ID NO: 46, 47, 51, 52,
55 and 56, and sequences, wherein up to 9 amino acid residues in SEQ ID NO:

46, 47,51, 52, 55 and 56 are replaced by any other amino acid residues.

Preferably, such an ankyrin repeat module of the first ankyrin repeat domain is selected
from the group consisting of SEQ ID NO: 15 to 18, 125, 126, 129, 130, 133 and 134; more
preferably, 15, 125, 129 and 133; and even more preferably, 125 and 133.

Preferably, such an ankyrin repeat module of the second ankyrin repeat domain is
selected from the group consisting of SEQ ID NO: 46, 47, 55 and 56; more preferably, 55
and 56.

Also preferably, up to 8 amino acids in the repeat modules of SEQ ID NO: 15 to 18, 21 to
23, 37, 38, 46, 47, 51, 52, 55, 56, 125, 126, 129, 130, 133 and 134 are exchanged by
another amino acid, more preferably up to 7 amino acids, more preferably up to 6 amino
acids, more preferably up to 5 amino acids, even more preferably up to 4 amino acids,
more preferably up to 3 amino acids, more preferably up to 2 amino acids, and most

preferably 1 amino acid.

Preferably, when amino acids are exchanged in capping modules, repeat modules or
repeat domains, repeat domains, or binding proteins, these amino acids are replaced by
an amino acid selected from the group consistingof A, D, E,F, H, L, K, L, M, N, Q, R, S, T,
V, W and Y; more preferably from the group consisting of A, D, E,H, [, K,L,Q,R, S, T, V,
and Y. Also preferably, an amino acid is exchanged by a homologous amino acid; i.e. an
amino acid is exchanged by an amino acid having a side chain with similar biophysical
properties. For example, the negative charged amino acid D may be replaced by the
negative charged amino acid E, or a hydrophobic amino acid such as L may be replaced
by A, | or V. The techniques of exchanging an amino acid by another amino acid in a

polypeptide are well known to the person skilled in the art.

Preferably, the repeat module according to the invention has an amino acid sequence
selected from the group consisting of KDFQGITPLHIAATSGHLEIVEVLLKAGADVNA
(SEQ ID NO: 16 and sequences, in which up to 9 amino acid residues in SEQ ID NO: 16
are replaced by any other amino acid residues, and wherein

e F at position 3 is optionally exchanged by A
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e Q at position 4 is optionally exchanged by E;

e G at position 5 is optionally exchanged by S;

e | at position 6 is optionally exchanged by V;

e | at position 11 is optionally exchanged by L;

e T at position 14 is optionally exchanged by Q; and/or

o N at position 15 is optionally exchanged by an amino acid selected from the group

consisting of S and W.

One very preferred repeat module of this group has an amino acid sequence consisting of
KDFQGVTPLHIAAQSGHLEIVEVLLKAGADVNA (SEQ ID NO: 125), SEQ ID NO: 129 or
SEQ ID NO: 133.

Also preferably, the ankyrin repeat module according to the invention has an amino acid
sequence selected from the group consisting of
KDITGETPLHHAADSGHLEIVEVLLKAGADVNA (SEQ ID NO: 18) and sequences, in
which up to 9 amino acid residues in SEQ ID NO: 18 are replaced by any other amino
acid residues, and wherein

e | at position 3 is optionally exchanged by V;

e E at position 6 is optionally exchanged by D;

e H at position 11 is optionally exchanged by L;

e D at position 14 is optionally exchanged by Q;

e S at position 15 is optionally exchanged by H; and/or

e E at position 19 is optionally exchanged by V.

One very preferred repeat module of this group has an amino acid sequence consisting of
KDVTGDTPLHLAAQHGHLEIVEVLLKAGADVNA (SEQ ID NO: 126), SEQ ID NO: 130 or
SEQ ID NO: 134.

Also preferably, the ankyrin repeat module according to the invention has an amino acid
sequence selected from the group consisting of
KDWEGTTPLHLAAHTGHLEIVEVLLKAGADVNA (SEQ ID NO: 21) and sequences, in
which up to 9 amino acid residues in SEQ ID NO: 21 are replaced by any other amino
acid residues, and wherein

e W at position 3 is optionally exchanged by F;

e W at position 4 is optionally exchanged by Q;
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e T at position 6 is optionally exchanged by an amino acid selected from the group
consisting of I, Y and V; preferably T;

o L at position 11 is optionally exchanged by an amino acid selected from the group
consisting of | and V; preferably | and V;

o H at position 14 is optionally exchanged by an amino acid selected from the group
consisting of H, Q, Y and W; preferably H; and/or

e T at position 15 is optionally deleted or exchanged by an amino acid selected from

the group consisting of A and D.

Also preferably, the ankyrin repeat module according to the invention has an amino acid
sequence selected from the group consisting of
KDTVGTTPLHYAAEDGHLEIVEVLLKAGADVNA (SEQ ID NO: 22) and sequences, in
which up to 9 amino acid residues in SEQ ID NO: 22 are replaced by any other amino
acid residues, and wherein
e T at position 3 is optionally exchanged by an amino acid selected from the group
consisting of S, K, E and I; equal amino acid distribution;
e V at position 4 is optionally exchanged by an amino acid selected from the group
consisting of Q, | and Y; preferably Y;
e T at position 6 is optionally exchanged by an amino acid selected from the group
consisting of Q, F, Rand W;
e Y at position 11 is optionally exchanged by an amino acid selected from the group
consisting of L, E and S; preferably S;
o E at position 14 is optionally exchanged by an amino acid selected from the group
consisting of S, Q, Y and V; and/or
o D at position 15 is optionally exchanged by an amino acid selected from the group
consistingof S, Fand Y.
e G at position 16 is optionally exchanged by D.

Also preferably, the ankyrin repeat module according to the invention has an amino acid
sequence selected from the group consisting of
KDVEGWTPLHYAASSGHLEIVEVLLKAGADVNA (SEQ ID NO: 38) and sequences, in
which up to 9 amino acid residues in SEQ ID NO: 38 are replaced by any other amino
acid residues, and wherein

e W at position 6 is optionally exchanged by Q;

e Y at position 11 is optionally exchanged by L; and/or
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e S at position 15 is optionally exchanged by Y.

Also preferably, the ankyrin repeat module according to the invention has an amino acid
sequence selected from the group consisting of
KDWRGFTPLHYAAYLGHLEIVEVLLKAGADVNA (SEQ ID NO: 46) and sequences, in
which up to 9 amino acid residues in SEQ ID NO: 46 are replaced by any other amino
acid residues, and wherein
o W at position 3 is optionally exchanged by an amino acid selected from the group
consisting of W, T, V and R; preferably, T and R;
¢ R at position 4 is optionally exchanged by an amino acid selected from the group
consisting of R, T and [; preferably, I;
o F at position 6 is optionally exchanged by F or H; preferably F;
e Y at position 11 is optionally exchanged by R;
e Y at position 14 is optionally exchanged by F;
o L at position 15 is optionally exchanged by V; and/or

e H at position 17 is optionally exchanged by Q.

Preferably, 9, 8, 7, 6, 5, 4, 3, 2, or 1 amino acid residues in SEQ ID NOs:16, 18, 28, 31.

21, 22, 38 and/or 46 are replaced by any other amino acid residues.

Furthermore, it is particularly preferred that said binding protein comprises a polypeptide,
wherein said polypeptide comprises said first and second ankyrin repeat domains and
wherein said polypeptide has at least 70% amino acid sequence identity with a
polypeptide selected from the group consisting of SEQ ID NO: 83 to 98, 102, 103, 122,
123 and 136 to 141.

Preferably, said polypeptide comprises an amino acid sequence that has at least 70, 71,
72,73,74,75,76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95,
96, 97, 98, 99, or 100 % amino acid sequence identity with a polypeptide selected from
the group consisting of SEQ ID NOs: 83 to 98, 102, 103, 122, 123 and 136 to 141.

Also preferably, such polypeptide is selected from the group consisting of SEQ ID NO: 84,
85, 86, 87, 90, 91, 92, 98, 102, 103, 122 and 123; more preferably, 85, 86, 87, 90, 91, 92,
102, 103, 122 and 123; even more preferably, 86, 87, 91 and 92; and most preferably, 86
and 87.
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According to yet other preferred embodiment, one or more of the amino acid residues of
the ankyrin repeat modules of said first and second ankyrin repeat domains are
exchanged by an amino acid residue found at the corresponding position on alignment of

an ankyrin repeat unit.

Another embodiment of the invention provides a nucleic acid molecule encoding at least
one binding protein or a particular ankyrin repeat domain according to the above

description. Further, a vector comprising said nucleic acid molecule is considered.

Not all binding compositions according to the present invention comprise polypeptides or
proteins. The latter embodiment only relates to those who do. For these, applicant refrains
from disclosing herein all nucleic acid molecules capable of encoding them because, due
to the Degeneracy of the genetic code, many nucleic acid molecules can encode for one

and the same polypeptide or protein.

However, it can unequivocally and unambiguously determined whether a given nucleic
acid encodes for a given polypeptide or protein. Thus, the present embodiment is clear for

the skilled person, and its scope is easily determined.

Another embodiment of the invention provides the use of a binding protein according to
the above description to inhibit at least one of

o HER2-receptor dimerization,

¢ HERZ2/HERS3-heterodimerization,

o HERZ2-receptor autophosphorylation

o HER-receptor mediated signal transduction

o HERS3-receptor ligand induced phosphorylation, and/or

o HERS3-receptor mediated signal transduction.

HERZ2-receptor dimerization (also called "homodimerization") occus in tissues
overexpressing HERZ2 independent of a ligand. Said homodimerization leads to an
intracellular autophosphrylation which can eventually lead, for example, to increased cell

proliferation.

Because HER3 lacks intrinsic kinase activity, HER3 is phosphorylated in HER2-
overexpressing breast cancer after formation of HER2/HERS heterodimers, which may

eventually result, for example, in apoptosis inhibition.
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Said use can either take place in vitro or in vivo. As set forth above, all these processes
can result in pathogenic consequences, namely by activating respective signal
transduction pathways. Signal transduction pathways activated by HER2 dimerization
and/or HER2/HERS-heterodimerization include mitogen-activated protein kinase (MAPK),
phosphoinositide 3-kinase (PI3K/Akt), phospholipase C vy, protein kinase C (PKC), Signal
transducer and activator of transcription (STAT), the Ras-Map kinase pathway and the

mTOR pathway.

The phosphoinositide 3-kinase (PI3K/Akt) pathway is for example considered to be one of
the critical pathways that is maintaining cell survival by blocking apoptosis. Pathologic
activation thereof, e.g., by HER2/HERS3-heterodimerization, may thus lead to malignant

proliferation (e.g. see Examples)

Pathologic activation of HER2, e.g. by HER2-homodimerization, may lead to malignant
cell migration, invasion or proliferation (e.g. see Examples; Hynes NE. and Lane HA., Nat.
Rev. Cancer., 5,341-54, 2005).

Yet another embodiment of the invention provides a pharmaceutical formulation
comprising a binding protein or a composition according to the above disclosure, and

optionally a pharmaceutical acceptable carrier and/or diluent.

Pharmaceutical acceptable carriers and/or diluents are known to the person skilled in the
art and are explained in more detail below. Even further, a diagnostic composition
comprising one or more of the above mentioned recombinant binding proteins, in

particular binding proteins comprising repeat domains, is considered.

A pharmaceutical formulation comprises recombinant binding proteins as described above
and a pharmaceutically acceptable carrier, excipient or stabilizer, for example as
described in Remington's Pharmaceutical Sciences 16™ edition, Osol, A. Ed. [1980].
Suitable carriers, excipients or stabilizers known to the skilled man are saline, Ringer's
solution, dextrose solution, Hank's solution, fixed oils, ethyl oleate, 5% dextrose in saline,
substances that enhance isotonicity and chemical stability, buffers and preservatives.
Other suitable carriers include any carrier that does not itself induce the production of

antibodies harmful to the individual receiving the composition such as proteins,
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polysaccharides, polylactic acids, polyglycolic acids, polymeric amino acids and amino

acid copolymers.

The formulations to be used for in vivo administration must be aseptic or sterile. This is
readily accomplished by filtration through sterile filtration membranes. The pharmaceutical
formulation may be administered by any suitable method within the knowledge of the

person skilled in the art.

Further, in another embodiment of the present invention the use of at least one binding
protein, composition or pharmaceutical formulation according to the above disclosure as a
medicament is provided. Likewise, a process comprising administering a binding protein,
composition or pharmaceutical formulation according to the aforementioned claims to a
patient is provided. In both cases, it is preferred that the disease to be treated is a

neoplastic disease, preferably cancer.

In each case, an effective amount of the binding protein, composition or pharmaceutical
formulation according to the aforementioned claims is preferably administered to a patient

for treating the disease.

The term "neoplastic disease", as used herein, refers to an abnormal state or condition of
cells or tissue characterized by rapidly proliferating cell growth or neoplasm. In a more

specific meaning, the term relates to cancerous processes, e.g., tumors and/or leukemias.

The binding proteins according to the invention demonstrated apoptotic and anti-
proliferative effects (see experimental section). As neoplastic diseases are often
characterized by suppression of apoptosis and/or increased proliferation, it is plausible to
deduce, from these experiments, that the binding proteins according to the present

invention can be used in the treatment of neoplastic diseases. .

Preferably, said neoplastic disease is a disease characterized by at least one selected
from the group consisting of

e Amplification of the HER2 encoding gene

e Overexpression of the HER2 encoding gene,

o Expression of a mutated form of the HER2 encoding gene, and/or

e Overexpression of the Her3 encoding gene in trastuzumab resistant tumors.
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In humans, HERZ2 is encoded by the ERBB2 gene. The above options can be ascribed to
mutations in the ERBB2 gene which can be detected by means of modern molecular

diagnostics, as are currently on the market.

As used herein, the term ,expression of the HER2 encoding gene” is related to cells,
tissues or organs which express the HER2 receptor protein, as for example detected by
immunohistochemistry (IHC). As used herein, the term "amplification or overexpression of
the HERZ2 encoding gene® is related to indicate an abnormal level of expression of the
HERZ2 receptor protein in a cell, tissue or organ, relative to the level of expression in a

normal cell, tissue or organ, as for example detected by Immunohistochemistry (IHC).

Such IHC detection assays are known in the art and include the Clinical Trial Assay
(CTA), the commercially available LabCorp 4D5 test, and the commercially available
DAKO HercepTest® (DAKO, Carpinteria, Calif.). The latter assay uses a specific score
range of 0 to 3+ cell staining (0 being normal expression, 3+ indicating the strongest
positive expression) to identify cancers having overexpression of the HER2 protein. Thus,
patients having a cancer characterized by overexpression of the HER2 protein in the
range of 1+, 2+, or 3+, preferably 2+ or 3+, more preferably 3+ would benefit from the

methods of therapy of the present invention.

Alternatively, Her2 expression and/or overexpression scores can also be detected by In
Situ hybridization (ISH), RT-PCT and other methods.

According to a particularly preferred embodiment, said neoplastic disease is at least one

selected from the group consisting

e breast cancers
e oOvarian cancer,
e gastric cancer,
e stomach cancer, and/or
e uterine cancer.

e colorectal cancer.

Furthermore, said use is preferably complemented, in a coordinated fashion, by the

administration of at least one active substance selected from the group consisting of
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e an antineoplastic agent
e an endocrine drug,

e a tumor vaccine,

¢ immunotherapy, and/or

e cellular therapy.

The term "complemented, in a coordinated fashion", as used herein, shall refer to a co-
administration, which is carried out under a given regimen. This includes synchronous
administration of the different compounds as well as time-shifted administration of the
different compounds (e.g., compound A is given once and compound B is given several
times thereafter, or vice versa, or both compounds are given synchronously and one of

the two is also given at later stages).

As used herein, the term "antineoplastic agent” relates to a drug, or a combination of
drugs, which have antineoplastic or anticancer effects. This applies, above all, to
chemotherapeutic agents, which work by impairing mitosis, effectively targeting fast-
dividing cells, or by causing cells to undergo apoptosis. The majority of chemotherapeutic
drugs can be divided into alkylating agents, antimetabolites, anthracyclines, plant

alkaloids, topoisomerase inhibitors, and other antitumour agents.

Preferred antineoplastic agents are 5-fluorouracil, actinomycin, adriamycin, amsacrine,
anthracyclines, azathioprine, bendamustine, bleomycin, carboplatin, chlorambucil,
cisplatin, cyclophosphamide, daunorubicin, docetaxel, doxorubicin, epirubicin, etoposide,
idarubicin, ifosfamide, irinotecan, mechlorethamine, mercaptopurine, methotrexate,
mitomycin, oxaliplatin, paclitaxel, plicamycin, podophyllotoxin, teniposide, topotecan.,

valrubicin, vinblastine, vincristine, vincristine, vindesine, and/or vinorelbine.

Immunotherapy involves the isolation of proteins from cancer cells and subsequent
immunization of cancer patients against those proteins, in the hope of stimulating an
immune reaction that would kill the cancer cells. Another approach to therapeutic anti-
cancer vaccination is to generate the immune response in situ in the patient. This
enhances the anti-tumor immune response to tumor antigens released following lytic virus
replication providing an in situ, patient specific anti-tumor vaccine as a result. Yet another
approach is to immunize the patient with a compound that plays a physiological role in

cancer genesis, so that the human body eliminates said compound.
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Targeted drugs are a type of medication that blocks the growth of cancer cells by
interfering with specific targeted molecules needed for carcinogenesis and tumor growth,
rather than by simply interfering with rapidly dividing cells (e.g. with traditional
chemotherapy). The main categories of targeted therapy are small molecules and

monoclonal antibodies.

Small molecules falling under this definition encompass, but are not limited, to Lapatinib,
Neratinib, Afatinib, Imatinib, Gefitinib, Erlotinib, Bortezomib, Bcl-2 inhibitors (e.g.
Obatoclax, ABT-263, and Gossypol), PARP inhibitors (e.g. Iniparib, Olaparib), Janus
kinase inhibitors, PI3K inhibitors, Apatinib, mTOR inhibitors (Everolimus), AN-152, AKT-
inhibitors, HDAC inhibitors, proteasome inhibitors, Doxorubicin linked to [D-Lys(6)]- LHRH,
Pegaptanib, Sunitinib, Sorafenib, Tivozanib and Pazopanib. Monoclonal antibodies falling
under this definition encompass, but are not limited, to Rituximab, trastuzumab,

trastuzumab-TDM1, pertuzumab, cetuximab and bevacizumab.

Endocrine drugs, as used herein, are drugs that are antagonistic to hormones or hormone
receptors and thus interfere with cancer types that require hormones to grow. One
example for such Endocrine drug is Tamoxifen, which is an antagonist of the estrogen

receptor in breast tissue.

The term "cellular therapy”, as used herein, shall relate to cell-based therapies such as

adoptive transfer of modified, or unmodified, cytotoxic lymphocytes or dendritic cells.

The term "tumor vaccine”, as used herein, refers to vaccines that either a) prevent
infections with cancer-causing viruses (mode of action is similar to other vaccines against
viral infections), b) treat existing cancer (therapeutic cancer vaccines) or c) prevent the

development of cancer, or ameliorate its effects (prophylactic cancer vaccines).

In addition or alternatively thereto, said use is preferably complemented, in a coordinated

fashion, by at least one other treatment selected from the group consisting of

¢ radiotherapy
e surgery, and/or

e laser ablation
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Furthermore, a method of treatment of a human or animal subject is provided which
method comprises the use according to the above disclosure. Preferably, said method of
treatment relates to an indication as set forth in the above disclosure. The method
comprises administering, to a human or animal in need thereof, a therapeutically effective

amount of a recombinant binding protein of the invention.

The recombinant binding protein or ankyrin repeat domain according to the invention may
be obtained and/or further evolved by several methods such as display on the surface of
bacteriophages (WO 1990/002809, WO 2007/006665) or bacterial cells (WO 1993/
010214), ribosomal display (WO 1998/048008), display on plasmids (WO 1993/008278)
or by using covalent RNA-repeat protein hybrid constructs (WO 2000/032823), or
intracellular expression and selection / screening such as by protein complementation
assay (WO 1998/341120). Such methods are known to the person skilled in the art.

A library of ankyrin repeat proteins used for the selection/screening of a recombinant
binding protein or ankyrin repeat domain according to the invention may be obtained
according to protocols known to the person skilled in the art (WO 2002/020565, Binz,
H.K., et al., J. Mol. Biol., 332, 489-503, 2003, and Binz et al., 2004, loc. cit). The use of
such libraries for the selection of ankyrin repeat domains with specificity for the
extracellular region of HERZ2 is exemplified in Example 1. Furthermore, ankyrin repeat
domains of the present invention may be modularly assembled from ankyrin repeat
modules according to the current invention and appropriate capping modules or capping
repeats (Forrer, P., et al., FEBS letters 5639, 2-6, 2003) using standard recombinant DNA
technologies (e.g. WO 2002/020565, Binz et al., 2003, loc. cit. and Binz et al., 2004, loc.
cit).

The invention is not restricted to the particular embodiments described in the Examples.

Other sources may be used and processed following the general outline described below.

Definitions

The term "protein” refers to a polypeptide, wherein at least part of the polypeptide has, or
is able to acquire a defined three-dimensional arrangement by forming secondary, tertiary,
or guaternary structures within and/or between its polypeptide chain(s). If a protein
comprises two or more polypeptides, the individual polypeptide chains may be linked non-

covalently or covalently, e.g. by a disulfide bond between two polypeptides. A part of a
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protein, which individually has, or is able to acquire, a defined three-dimensional
arrangement by forming secondary or tertiary structures, is termed "protein domain". Such

protein domains are well known to the practitioner skilled in the art.

The term “recombinant” as used in recombinant protein, recombinant protein domain,
recombinant binding protein and the like, means that said polypeptides are produced by
the use of recombinant DNA technologies well known by the practitioner skilled in the
relevant art. For example, a recombinant DNA molecule (e.g. produced by gene
synthesis) encoding a polypeptide can be cloned into a bacterial expression plasmid (e.g.
pQE30, Qiagen), yeast expression plasmid or mammalian expression plasmid. When, for
example, such a constructed recombinant bacterial expression plasmid is inserted into an
appropriate bacteria (e.g. Escherichia coli), this bacteria can produce the polypeptide
encoded by this recombinant DNA. The correspondingly produced polypeptide is called a

recombinant polypeptide.

In the context of the present invention, the term "polypeptide" relates to a molecule
consisting of one or more chains of multiple, i.e. two or more, amino acids linked via
peptide bonds. Preferably, a polypeptide consists of more than eight amino acids linked

via peptide bonds.

The term "polypeptide tag" refers to an amino acid sequence attached to a
polypeptide/protein, wherein said amino acid sequence is useful for the purification,
detection, or targeting of said polypeptide/protein, or wherein said amino acid sequence
improves the physicochemical behavior of the polypeptide/protein, or wherein said amino
acid sequence possesses an effector function. The individual polypeptide tags, moieties
and/or domains of a binding protein may be connected to each other directly or via
polypeptide linkers. These polypeptide tags are all well known in the art and are fully
available to the person skilled in the art. Examples of polypeptide tags are small
polypeptide sequences, for example, His (e.g. the His-tag of SEQ ID NO: 6), myc, FLAG,
or Strep-tags or moieties such as enzymes (for example enzymes like alkaline
phosphatase), which allow the detection of said polypeptide/protein, or moieties which can
be used for targeting (such as immunoglobulins or fragments thereof) and/or as effector

molecules.

The term "polypeptide linker" refers to an amino acid sequence, which is able to link, for

example, two protein domains, a polypeptide tag and a protein domain, a protein domain
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and a non-polypeptide moiety such as polyethylene glycol or two sequence tags. Such
additional domains, tags, non-polypeptide moieties and linkers are known to the person
skilled in the relevant art. A list of example is provided in the description of the patent
application WO 2002/020565. Particular examples of such linkers are glycine-serine-
linkers and proline-threonine-linkers of variable lengths; preferably, said linkers have a
length between 2 and 24 amino acids; more preferably, said linkers have a length
between 2 and 16 amino acids. Examples of glycine-serine-linkers are provided in SEQ ID
NO: 7 to 10 and examples of a proline-threonine-linkers are provided in SEQ ID NO: 11
and 12. Preferably, the proline-threonine-linker of SEQ ID NO: 11 is preceded by GS
and/or followed by GS.

The term “polymer moiety” refers to either a proteinaceous polymer moiety or a non-
proteinaceous polymer moiety. A “proteinaceous polymer moiety” preferably is a
polypeptide that does not form a stable tertiary structure. Examples of proteinaceous
polymer moieties are XTEN® (a registered trademark of Amunix; WO 2007/103515)
polypeptides, or polypeptides comprising proline, alanine and serine residues as
described in WO 2008/155134. Such proteinaceous polymer moieties can be covalently
attached to, for example, a repeat domain of the invention by the generation of genetic
fusion polypeptides using standard DNA cloning technologies, followed by their standard
expression and purification. A “non-proteinaceous polymer moiety” is a polymer moiety
not built from polypeptides. Examples of non-proteinaceous polymer moieties are
hydroxyethyl starch (HES), polyethylene glycol (PEG), polypropylene glycol, or
polyoxyalkylene. The term “PEGylated” means that a PEG moiety is covalently attached
to, for example, a polypeptide of the invention. A polymer moiety of the invention may vary
widely in molecular weight. Preferably, said polymer moiety is connected by a polypeptide

linker to a repeat domain.

In a specific embodiment, a PEG moiety or any other non-proteinaceous polymer can,
e.g., be coupled to a cysteine thiol via a maleimide linker with the cysteine being coupled

via a peptide linker to the N- or C-terminus of a repeat domain as described herein.

The term "binding protein" refers to a protein comprising one or more binding domains,
one or more bioactive compounds and one or more polymer moieties as further explained
below. Preferably, said binding protein comprises up to four binding domains.

Furthermore, any such binding protein may comprise additional protein domains that are
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not binding domains, multimerization moieties, polypeptide tags, polypeptide linkers

and/or a single Cys residue.

Examples of "multimerization moieties" are immunoglobulin heavy chain constant regions
which pair to provide functional immunoglobulin F¢c domains, and leucine zippers or
polypeptides comprising a free thiol which forms an intermolecular disulfide bond between
two such polypeptides. The single Cys residue may be used for conjugating other
moieties to the polypeptide, for example, by using the maleimide chemistry well known to
the person skilled in the art. Preferably, said binding protein is a recombinant binding
protein. Also preferably, the binding domains of binding protein possess different target

specificities.

The term “compete for binding” means the inability of two different binding domains of the
invention to bind simultaneously to the same target, while both are able to bind the same
target individually. Thus, such two binding domains compete for binding to said target.
Preferably, said two competing binding domains bind to an overlapping or the same
binding epitope on said target. Methods, such as competition Enzyme-Linked Immuno
Sorbent Assay (ELISA) or competition SPR measurements (e.g. by using the Proteon
instrument from BioRad), to determine if two binding domains compete for binding to a

target, are well known to the practitioner in the art.

The term “multiparatopic binding protein” means a binding protein directed against two or
mpre different epitopes located on the same target protein. For example, a multiparatopic
binding protein targeting HER2 comprises at least a first binding domain targeting a first
epitope on HER2, a second binding domain targeting a different second epitope on HER2,

and optionally further binding domain targeting further epitopes on HER2.

The term “biparatopic binding protein” means a binding protein directed against two
different epitopes located on the same target protein. For example, a biparatopic binding
protein targeting HER2 comprises at least a first binding domain targeting a first epitope
on HERZ2 and a second binding domain targeting a different second epitope on HERZ2.
Correspondingly, a “biparatopic DARPin” comprises a first binding domain against a first
epitope and a second binding domain against a different second epitope on the same

target molecule.
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The term “bioactive compound” refers to a compound that is disease modifying when
applied to a mammal having said disease. A bioactive compound may have antagonistic
or agonistic properties and can be a proteinaceous bioactive compound or a non-
proteinaceous bioactive compound. Such proteinaceous bioactive compounds can be
covalently attached to, for example, a binding domain of the invention by the generation of
genetic fusion polypeptides using standard DNA cloning technologies, followed by their
standard expression and purification. Such non-proteinaceous bioactive compounds can
be covalently attached to, for example, a binding domain of the invention by chemical
means, e.g., by coupling to a cysteine thiol via a maleimide linker with a cysteine being
coupled via a peptide linker to the N- or C-terminus of a binding domain as described
herein. Examples of proteinaceous bioactive compounds are binding domains having a
distinct target specificity (e.g. neutralizing a growth factor by binding to it), cytokines (e.g.
interleukins), growth factors (e.g. human growth hormone), antibodies and fragments
thereof, hormones (e.g. GLP-1) and any possible proteinaceous drug. Examples of non-
proteinaceous bioactive compounds are, toxins (e.g. DM1 from ImmunoGen), small

molecules targeting GPCRs, antibiotics and any possible non-proteinaceous drug.

The term “binding domain” means a protein domain exhibiting the same "fold" (three-
dimensional arrangement) as a protein scaffold and having a predetermined property, as
defined below. Such a binding domain may be obtained by rational, or most commonly,
combinatorial protein engineering techniques, skills which are known in the art (Binz et al.,
2005, loc. cit.). For example, a binding domain having a predetermined property can be
obtained by a method comprising the steps of (a) providing a diverse collection of protein
domains exhibiting the same fold as a protein scaffold as defined further below; and (b)
screening said diverse collection and/or selecting from said diverse collection to obtain at
least one protein domain having said predetermined property. The diverse collection of
protein domains may be provided by several methods in accordance with the screening
and/or selection system being used, and may comprise the use of methods well known to
the person skilled in the art, such as phage display or ribosome display. Preferably, said
binding domain is a recombinant binding domain. Also preferably, said binding domain is

a repeat protein or a designed repeat protein.

Accordingly, the term "binds", as used herein, relates to a binding domain that recognizes
and binds a given target, but does not substantially recognize or bind other targets.
Preferably, a dissociation constant in PBS of smaller than 10”M is required for a

candidate to qualify as a binding domain in the meaning of the present invention.
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The term "Kd" relates to the dissociation constant, which is a specific type of equilibrium
constant that measures the propensity of a larger object to separate (dissociate) reversibly
into smaller components, as when a complex falls apart into its component molecules.
Methods to determine dissociation constants of protein-protein interactions, such as
surface plasmon resonance (SPR) based technologies (e.g. SPR equilibrium analysis) or
isothermal titration calorimetry (ITC) are well known to the person skilled in the art. The
measured Kd values of a particular protein-protein interaction can vary if measured under
different conditions (e.g., salt concentration, pH). Thus, measurements of Kd values are
preferably made with standardized solutions of protein and a standardized buffer, such as
PBS.

The term “PBS” means a phosphate buffered water solution containing 137 mM NacCl,
10 mM phosphate and 2.7 mM KCI and having a pH of 7.4.

The term "protein scaffold" means a protein with exposed surface areas in which amino
acid insertions; substitutions or deletions are highly tolerable. Examples of protein
scaffolds that can be used to generate binding domains of the present invention are
antibodies or fragments thereof such as single-chain Fv or Fab fragments, protein A from
Staphylococcus aureus, the bilin binding protein from Pieris brassicae or other lipocalins,
ankyrin repeat proteins or other repeat proteins, and human fibronectin. Protein scaffolds
are known to the person skilled in the art (Binz et al., 2005, loc. cit.; Binz et al., 2004, loc.
cit.).

The term "target" refers to an individual molecule such as a nucleic acid molecule, a
polypeptide or protein, a carbohydrate, or any other naturally occurring molecule,
including any part of such individual molecule, or complexes of two or more of such
molecules. The target may be a whole cell or a tissue sample, or it may be any non-
natural molecule or moiety. Preferably, the target is a naturally occurring or non-natural
polypeptide or a polypeptide containing chemical modifications, for example modified by
natural or non-natural phosphorylation, acetylation, or methylation. In the particular

application of the present invention, the target is the extracellular region of HERZ2.

The term "predetermined property" refers to a property such as binding to a target,
blocking of a target, activation of a target-mediated reaction, enzymatic activity, and

related further properties. Depending on the type of desired property, one of ordinary skill
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will be able to identify format and necessary steps for performing screening and/or
selection of a binding domain with the desired property. Preferably, said predetermined

property is binding to a target.

The definitions hereinafter for repeat proteins are based on those in patent application
WO 2002/020565. Patent application WO 2002/020565 further contains a general

description of repeat protein features, techniques and applications.

The term "repeat protein™ refers to a protein comprising one or more repeat domains.
Preferably, each of said repeat proteins comprises up to four repeat domains. More
preferably, each of said repeat proteins comprises up to two repeat domains. Most
preferably, each of the repeat proteins comprises only one repeat domain. Furthermore,
said repeat protein may comprise additional non-repeat protein domains, polypeptide tags

and/or polypeptide linkers.

The term "repeat domain" refers to a protein domain comprising two or more consecutive
repeat units (modules) as structural units, wherein said structural units have the same
fold, and stack tightly to create a superhelical structure having a joint hydrophobic core.
Preferably, a repeat domain further comprises an N-terminal and/or a C-terminal capping
unit (or module). Even more preferably, said N-terminal and/or C-terminal capping units

(or modules) are capping repeats.

The term "designed repeat protein™ and “designed repeat domain” refer to a repeat protein
or repeat domain, respectively, obtained as the result of the inventive procedure explained
in patent application WO 2002/020565. Designed repeat proteins and designed repeat
domains are synthetic and not from nature. They are man-made proteins or domains,
respectively, obtained by expression of correspondingly designed nucleic acids.
Preferably, the expression is done in eukaryotic or prokaryotic cells, such as bacterial
cells, or by using a cell-free in vitro expression system. Accordingly, a designed ankyrin
repeat protein (i.e. a DARPIn) corresponds to a recombinant binding protein of the

invention comprising at least one ankyrin repeat domain.

The term "structural unit" refers to a locally ordered part of a polypeptide, formed by three-
dimensional interactions between two or more segments of secondary structure that are
near one another along the polypeptide chain. Such a structural unit exhibits a structural

motif. The term "structural motif" refers to a three-dimensional arrangement of secondary
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structure elements present in at least one structural unit. Structural motifs are well known
to the person skilled in the art. Structural units alone are not able to acquire a defined
three-dimensional arrangement; however, their consecutive arrangement, for example as
repeat modules in a repeat domain, leads to a mutual stabilization of neighboring units

resulting in a superhelical structure.

The term "repeat unit" refers to amino acid sequences comprising repeat sequence motifs
of one or more naturally occurring repeat proteins, wherein said "repeat units" are found in
multiple copies, and which exhibit a defined folding topology common to all said motifs
determining the fold of the protein. Such repeat units correspond to the “repeating
structural units (repeats)” of repeat proteins as described by Forrer et al., 2003, loc. cit. or
the “consecutive homologous structural units (repeats)” of repeat proteins as described by
Binz et al, 2004, loc. cit.. Such repeat units comprise framework residues and interaction
residues. Examples of such repeat units are armadillo repeat units, leucine-rich repeat
units, ankyrin repeat units, tetratricopeptide repeat units, HEAT repeat units, and leucine-
rich variant repeat units. Naturally occurring proteins containing two or more such repeat
units are referred to as "naturally occurring repeat proteins". The amino acid sequences of
the individual repeat units of a repeat protein may have a significant number of mutations,
substitutions, additions and/or deletions when compared to each other, while still

substantially retaining the general pattern, or motif, of the repeat units.

Accordingly, the term “ankyrin repeat unit” shall mean a repeat unit, which is an ankyrin
repeat as described, for example, by Forrer et al., 2003, loc. cit.. Ankyrin repeats are well
known to the person skilled in the art. The term "ankyrin repeat domain" refers to a repeat
domain comprising two or more consecutive ankyrin repeat units (modules) as structural

units, and, preferably, an N-terminal and/or a C-terminal capping unit (or module).

The term "framework residues" relates to amino acid residues of the repeat units, or the
corresponding amino acid residues of the repeat modules, which contribute to the folding
topology, i.e. which contribute to the fold of said repeat unit (or module) or which
contribute to the interaction with a neighboring unit (or module). Such contribution might
be the interaction with other residues in the repeat unit (or module), or the influence on the
polypeptide backbone conformation as found in a-helices or B-sheets, or amino acid

stretches forming linear polypeptides or loops.
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The term "target interaction residues” refers to amino acid residues of the repeat units, or
the corresponding amino acid residues of the repeat modules, which contribute to the
interaction with target substances. Such contribution might be the direct interaction with
the target substances, or the influence on other directly interacting residues, e.g. by
stabilizing the conformation of the polypeptide of a repeat unit (or module) to allow or
enhance the interaction of directly interacting residues with said target. Such framework
and target interaction residues may be identified by analysis of the structural data
obtained by physicochemical methods, such as X-ray crystallography, NMR and/or CD
spectroscopy, or by comparison with known and related structural information well known

to practitioners in structural biology and/or bioinformatics.

Preferably, the repeat units used for the deduction of a repeat sequence motif are
homologous repeat units, wherein the repeat units comprise the same structural motif and
wherein more than 70% of the framework residues of said repeat units are homologous to
each other. Preferably, more than 80% of the framework residues of said repeat units are
homologous. Most preferably, more than 90% of the framework residues of said repeat
units are homologous. Computer programs to determine the percentage of homology
between polypeptides, such as Fasta, Blast or Gap, are known to the person skilled in the
art. Further preferably, the repeat units used for the deduction of a repeat sequence motif

are homologous repeat units obtained from repeat domains selected on a defined target.

The term "repeat sequence motif" refers to an amino acid sequence, which is deduced
from one or more repeat units or repeat modules. Preferably, said repeat units or repeat
modules are from repeat domains having binding specificity for the same target. Such
repeat sequence motifs comprise framework residue positions and target interaction
residue positions. Said framework residue positions correspond to the positions of
framework residues of the repeat units (or modules). Likewise, said target interaction
residue positions correspond to the positions of target interaction residues of the repeat
units (or modules). Repeat sequence motifs comprise fixed positions and randomized
positions. The term "fixed position" refers to an amino acid position in a repeat sequence
motif, wherein said position is set to a particular amino acid. Most often, such fixed
positions correspond to the positions of framework residues and/or the positions of target
interaction residues that are specific for a certain target. The term "randomized position"
refers to an amino acid position in a repeat sequence motif, wherein two or more amino
acids are allowed at said amino acid position, for example, wherein any of the usual

twenty naturally occurring amino acids are allowed, or wherein most of the twenty
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naturally occurring amino acids are allowed, such as amino acids other than cysteine, or
amino acids other than glycine, cysteine and proline. Most often, such randomized
positions correspond to the positions of target interaction residues. However, some

positions of framework residues may also be randomized.

The term "folding topology" refers to the tertiary structure of said repeat units or repeat
modules. The folding topology will be determined by stretches of amino acids forming at
least parts of a-helices or B-sheets, or amino acid stretches forming linear polypeptides or
loops, or any combination of a-helices, B-sheets and/or linear polypeptides/loops. For
example, an ankyrin repeat unit/module consists of a 3-turn, followed by two antiparallel

a-helices and a loop that reaches the turn of the next repeat unit/module.

The term "consecutive" refers to an arrangement, wherein the repeat units or repeat
modules are arranged in tandem. In designed repeat proteins, there are at least 2, usually
about 2 to 6, in particular at least about 6, frequently 20 or more repeat units (or modules).
In most cases, repeat units (or modules) of a repeat domain will exhibit a high degree of
sequence identity (same amino acid residues at corresponding positions) or sequence
similarity (amino acid residues being different, but having similar physicochemical
properties), and some of the amino acid residues might be key residues being strongly
conserved. However, a high degree of sequence variability by amino acid insertions
and/or deletions, and/or substitutions between the different repeat units (or modules) of a
repeat domain may be possible as long as the common folding topology of the repeat

units (or modules) is maintained.

Methods for directly determining the folding topology of repeat proteins by physico-
chemical means such as X-ray crystallography, NMR or CD spectroscopy, are well known
to the practitioner skilled in the art. Methods for identifying and determining repeat units or
repeat sequence motifs or for identifying families of related proteins comprising such
repeat units or motifs, such as homology searches (BLAST etc.), are well established in
the field of bioinformatics, and are well known to the practitioner in the art. The step of

refining an initial repeat sequence motif may comprise an iterative process.

The term "repeat modules” refers to the repeated amino acid sequences of the designed
repeat domains, which are originally derived from the repeat units of naturally occurring
repeat proteins. Each repeat module comprised in a repeat domain is derived from one or

more repeat units of the family or subfamily of naturally occurring repeat proteins, e.g. the
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family of armadillo repeat proteins or ankyrin repeat proteins. Further preferably, each
repeat module comprised in a repeat domain comprises a repeat sequence motif deduced
from homologous repeat units obtained from repeat domains selected on a target, for

example as described in Example 1 and having the same target specificity.

Accordingly, the term “ankyrin repeat module” shall mean a repeat module, which is
originally derived from the repeat units of naturally occurring ankyrin repeat proteins.

Ankyrin repeat proteins are well known to the person skilled in the art.

"Repeat modules" may comprise positions with amino acid residues present in all copies
of corresponding repeat modules ("fixed positions") and positions with differing or

"randomized" amino acid residues ("randomized positions").

The term “capping module” refers to a polypeptide fused to the N- or C-terminal repeat
module of a repeat domain, wherein said capping module forms tight tertiary interactions
(i.e. tertiary structure interactions) with said repeat module thereby providing a cap that
shields the hydrophobic core of said repeat module at the side not in contact with the
consecutive repeat module from the solvent. Said N- and/or C-terminal capping module
may be, or may be derived from, a capping unit or other structural unit found in a naturally
occurring repeat protein adjacent to a repeat unit. The term “capping unit” refers to a
naturally occurring folded polypeptide, wherein said polypeptide defines a particular
structural unit which is N- or C-terminally fused to a repeat unit, wherein said polypeptide
forms tight tertiary structure interactions with said repeat unit thereby providing a cap that
shields the hydrophobic core of said repeat unit at one side from the solvent. Preferably,
capping modules or capping units are capping repeats. The term “capping repeat’ refers
to capping module or capping unit having a similar or the same fold as said adjacent
repeat unit (or module) and/or sequence similarities to said adjacent repeat unit (or
module). Capping modules and capping repeats are described in WO 2002/020565 and
by Interlandi et al., 2008 (loc. cit.).

Examples of N-terminal ankyrin capping modules (i.e. N-terminal capping repeats) are
SEQ ID NO: 1, 2, 3, 13, 14, 20, 26, 27 36, 40, 44, 45, 50, 54, 124, 128 and 132 and
examples of ankyrin C-terminal capping modules (i.e. C-terminal capping repeats) are
SEQ ID NO: 4, 5, 19, 24, 25, 33, 34, 35, 39, 43, 48, 49, 53 ,57, 127, 131 and 135.
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For example, the N-terminal ankyrin capping module of SEQ ID NO: 13 is encoded by the
amino acids from position 1 to 32 and the C-terminal capping module of SEQ ID NO: 19 is

encoded by the amino acids from position 99 to 126.

A recombinant binding protein according to the invention comprises at least one ankyrin
repeat domain, wherein said ankyrin repeat domain has binding specificity for mammalian
extracellular region of HER2.

The term “has binding specificity for a target”, “specifically binding to a target” or “target
specificity” and the like means that a binding protein or binding domain binds in PBS to a
target with a lower dissociation constant than to an unrelated protein such as the E. coli
maltose binding protein (MBP). Preferably, the dissociation constant in PBS for the target
is at least 10, more preferably at least 102 even more preferably at least 10°, or most

preferably at least 10* times lower than the corresponding dissociation constant for MBP.

The term "consensus sequence" refers to an amino acid sequence, wherein said
consensus sequence is obtained by structural and/or sequence aligning of multiple repeat
units. Using two or more structural and/or sequence aligned repeat units, and allowing for
gaps in the alignment, it is possible to determine the most frequent amino acid residue at
each position. The consensus sequence is that sequence which comprises the amino
acids which are most frequently represented at each position. In the event that two or
more amino acids are represented above-average at a single position, the consensus
sequence may include a subset of those amino acids. Said two or more repeat units may
be taken from the repeat units comprised in a single repeat protein, or from two or more

different repeat proteins.

Consensus sequences and methods to determine them are well known to the person
skilled in the art.

A “consensus amino acid residue” is the amino acid found at a certain position in a
consensus sequence. If two or more, e.g. three, four or five, amino acid residues are
found with a similar probability in said two or more repeat units, the consensus amino acid
may be one of the most frequently found amino acids or a combination of said two or

more amino acid residues.
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Further preferred are non-naturally occurring capping modules, repeat modules, binding

proteins or binding domains.

The term “non-naturally occurring” means synthetic or not from nature, more specifically,
the term means made from the hand of man. The term “non-naturally occurring binding
protein" or "non-naturally occurring binding domain” means that said binding protein or
said binding domain is synthetic (i.e. produced by chemical synthesis from amino acids) or
recombinant and not from nature. “Non-naturally occurring binding protein" or "non-
naturally occurring binding domain” is a man-made protein or domain, respectively,
obtained by expression of correspondingly designed nucleic acids. Preferably, the
expression is done in eukaryotic or bacterial cells, or by using a cell-free in vitro
expression system. Further, the term means that the sequence of said binding protein or
said binding domain is not present as a non-artificial sequence entry in a sequence
database, for example in GenBank, EMBL-Bank or Swiss-Prot. These databases and

other similar sequence databases are well known to the person skilled in the art.

General modifications and derivatives of the ankyrin repeat domains according to the
invention; particularly of the ankyrin repeat modules and capping modules according to

the invention:

Further preferred is a N-terminal or C-terminal ankyrin capping module comprising an N-
terminal or C-terminal ankyrin capping repeat, respectively, wherein one or more of the
amino acids residues in said capping repeat are replaced by an amino acid residue found
at the corresponding position on alignment of a corresponding ankyrin capping unit or

ankyrin repeat unit.

The replacement of amino acids can be by any of the 20 most often naturally occurring
amino acids, preferably by amino acids selected from the group consisting of A, D, E, F,
H,I,K,L, M,N,Q, R, S, T, V, W and Y; and more preferably from the group consisting of
A,D,E,H IK,L,Q R, S, T,V,and Y. Also preferably, the replacement of amino acids is
by a homologous amino acid; i.e. an amino acid is replaced by an amino acid having a
side chain with similar biophysical properties. For example, the negative charged amino
acid D may be replaced by the negative charged amino acid E, or a hydrophobic amino
acid such as L may be replaced by A, | or V. The replacement of an amino acid by a

homologous amino acid is well known to the person skilled in the art.
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Also preferred is a C-terminal ankyrin capping module comprising the amino acid A at
position 27 and 28 of any of the above C-terminal capping modules based on SEQ ID NO:
4,5,19, 24, 25, 33, 34, 35, 39, 43, 48, 49, 53, 57, 127,131 or 135

Also preferred is a C-terminal capping module comprising the amino acids from position 1
to 26 or from position 1 to 27 of any of the above C-terminal capping modules based on
SEQ ID NO: 4, 5, 19, 24, 25, 33, 34, 35, 39, 43, 48, 49, 53, 57, 127, 131 or 135.

Amino acids G at position 1 and/or S at position 2 of SEQ ID NO: 1, 2, 3, 13, 14, 20, 26,
27, 36, 40, 44, 45, 50, 54, 124, 128 or 132 can be removed from N-terminal ankyrin
capping modules without any apparent influence on the properties. These two amino
acids serve as linkers to connect the ankyrin repeat domain to further amino acids and
proteins. The invention also comprises such ankyrin repeat domains comprising N-
terminal ankyrin capping modules wherein G at position 1 and/or S at position 2 are
removed. It is understood that the amino acid positions (e.g. “position 33") in an ankyrin
repeat domain as defined herein are adapted accordingly, resulting in a number shift, e.qg.
“position 33” will become “position 327, if one amino acid is missing, or “position 33" will

become “position 317, if two amino acid are missing.

An ankyrin capping module of an ankyrin repeat domain of the invention can be
exchanged by an ankyrin capping module by combining techniques, such as alignment of
amino acid sequences, mutagenesis and gene synthesis, known to the person skilled in
the art. For example, the C-terminal capping repeat of SEQ ID NO: 79 can be replaced by
the C-terminal capping repeat of SEQ ID NO: 5 by (i) determination of the C-terminal
capping repeat of SEQ ID NO: 79 (i.e. sequence position 99 to 126) by sequence
alignment with SEQ ID NO: 5, (ii) replacing the sequence of the determined C-terminal
capping repeat of SEQ ID NO: 79 with the sequence of SEQ ID NO: 5, (iii) generation of a
gene encoding the repeat domain encoding the exchanged C-terminal capping module,
(iv) expressing of the modified repeat domain in the cytoplasm of E. coli and (v)
purification of the modified repeat domain by standard means. As a further example, the
N-terminal capping repeat of SEQ ID NO: 79 can be replaced by the N-terminal capping
repeat of SEQ ID NO: 3 by (i) determination of the N-terminal capping repeat of SEQ ID
NO: 79 (i.e. sequence position 1 to 32) by sequence alignment with SEQ ID NO: 3, (ii)
replacing the sequence of the determined N-terminal capping repeat of SEQ ID NO: 79
with the sequence of SEQ ID NO: 3, (iii) generation of a gene encoding the repeat domain

encoding the exchanged N-terminal capping module, (iv) expressing of the modified
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repeat domain in the cytoplasm of E. coli and (v) purification of the modified repeat

domain by standard means.

Furthermore, an ankyrin repeat domain of the invention can be constructed genetically by
assembling a N-terminal ankyrin capping module (e.g. the N-terminal capping repeat of
SEQ ID NO: 3) followed by one or more repeat modules (e.g. the two ankyrin repeat
modules comprising the amino acid residues from position 33 to 99 of SEQ ID NO: 79)
and a C-terminal capping module (e.g. the C-terminal capping repeat of SEQ ID NO: 5) by
means of gene synthesis. The genetically assembled repeat domain gene can then be

expressed in E. coli as described above.

Further preferred is a recombinant binding protein, repeat domain, repeat module, N-
terminal capping module or C-terminal capping module having an amino acid sequence

devoid of amino acids C, M or N.

Further preferred is a recombinant binding protein, repeat domain, repeat module, N-
terminal capping module or C-terminal capping module having an amino acid sequence

devoid of amino acid N followed by G.

Further preferred is a recombinant binding protein or repeat domain comprising any such

N-terminal or C-terminal capping module.

In a further preferred embodiment of a recombinant binding protein comprising an ankyrin
repeat domain according to the present invention, one or more of the amino acid residues
of the N-terminal capping module of said repeat domain is exchanged by an amino acid
residue found at the corresponding position on alignment of an N-terminal capping unit.
Preferably, up to 30% of the amino acid residues are exchanged, more preferably, up to
20%, and even more preferably, up to 10% of the amino acid residues are exchanged.
Most preferably, such an N-terminal capping unit is a naturally occurring N-terminal

capping unit.

In a further preferred embodiment of a recombinant binding protein comprising an ankyrin
repeat domain according to the present invention, one or more of the amino acid residues
of the C-terminal capping module of said repeat domain is exchanged by an amino acid
residue found at the corresponding position on alignment of a C-terminal capping unit.

Preferably, up to 30% of the amino acid residues are exchanged, more preferably, up to
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20%, and even more preferably, up to 10% of the amino acid residues are exchanged.
Most preferably, such a C-terminal capping unit is a naturally occurring C-terminal capping

unit.

In still another particular embodiment, up to 30% of the amino acid residues, more
preferably, up to 20%, and even more preferably, up to 10% of the amino acid residues
are exchanged with amino acids which are not found in the corresponding positions of

repeat units, N-terminal capping units or C-terminal capping units.

In a further preferred embodiment of a recombinant binding protein comprising an ankyrin
repeat domain according to the present invention, one or more of the amino acid residues
of the repeat modules of said ankyrin repeat domain are exchanged by an amino acid
residue found at the corresponding position on alignment of a repeat unit. Preferably, up
to 30% of the amino acid residues are exchanged, more preferably, up to 20%, and even
more preferably, up to 10% of the amino acid residues are exchanged. Most preferably,

such a repeat unit is a naturally occurring repeat unit.

In still another particular embodiment, up to 30% of the amino acid residues, more
preferably, up to 20%, and even more preferably, up to 10% of the amino acid residues
are exchanged with amino acids which are not found in the corresponding positions of

repeat units.

In further embodiments, any of the recombinant HER2Z binding proteins or domains
described herein may be covalently bound to one or more additional moieties, including,
for example, a moiety that binds to a different target to create a dual-specificity binding
agent, a bioactive compound, a labeling moiety (e.g. a fluorescent label such as
fluorescein, or a radioactive tracer), a moiety that facilitates protein purification (e.g. a
small peptide tag, such as a His- or strep-tag), a moiety that provides effector functions for
improved therapeutic efficacy (e.g. the Fc part of an antibody to provide antibody-
dependent cell-mediated cytotoxicity, a toxic protein moiety such as Pseudomonas
aeruginosa exotoxin A (ETA) or a small molecular toxic agent such as maytansinoids or
DNA alkylating agents) or a moiety that provides improved pharmacokinetics. Improved
pharmacokinetics may be assessed according to the perceived therapeutic need. Often it
is desirable to increase bioavailability and/or increase the time between doses, possibly
by increasing the time that a protein remains available in the serum after dosing. In some

instances, it is desirable to improve the continuity of the serum concentration of the
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protein over time (e.g., decrease the difference in serum concentration of the protein
between the concentration shortly after administration and the concentration shortly
before the next administration). Moieties that tend to slow clearance of a protein from the
blood include hydroxyethyl starch (HES), polyethylene glycol (PEG), sugars (e.g. sialic
acid), well-tolerated protein moieties (e.g. Fc fragments or serum albumin), and binding
domains or peptides with specificity and affinity for abundant serum proteins, such as
antibody Fc fragments or serum albumin. Examples of such binding domains or repeat
domains with affinity for serum albumin are provided in WO 2012/069654. The
recombinant binding protein of the invention may be attached to a moiety that reduces the
clearance rate of polypeptides in a mammal (e.g. in mouse, rat, or human) by greater than

three-fold relative to the unmodified polypeptides.

In one particular embodiment the invention relates to a recombinant binding protein
comprising the first repeat domain binding to HER2, the second repeat domain binding to
HERZ2 and further comprising one or more ankyrin repeat domains specifically binding to
human serum albumin. Examples of repeat domains with specificity for HER2 are given
herein and examples of ankyrin repeat domains with specificity to human serum albumin
are described in WO 2012/069654. Such domains can be linked by a polypeptide linker by

genetic means by methods known to the person skilled in the art.

Another preferred embodiment is a recombinant binding protein wherein the first repeat
domain and the second repeat domain are ankyrin repeat domains with binding specificity
for HER2 comprising one, two, three or more internal repeat modules that will participate
in binding to HER2. Preferably, such ankyrin repeat domains comprise an N-terminal
capping module, one to four internal repeat modules, and a C-terminal capping module.
Preferably, said capping modules are capping repeats. Also preferably, said capping

modules will participate in binding to HERZ2.

Further, any of the above mentioned pharmaceutical composition is considered for the

treatment of a disorder.

The invention further provides methods of treatment. The method comprises
administering, to a patient in need thereof, a therapeutically effective amount of a

recombinant binding protein of the invention.
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Further, a method of treating a pathological condition in a mammal including man,
comprising administering to a patient in need thereof an effective amount of the above

mentioned pharmaceutical composition is considered.

Examples

All of the starting materials and reagents disclosed below are known to those skilled in the

art, and are available commercially or can be prepared using well-known techniques.

Materials

Chemicals were purchased from Fluka (Switzerland). Oligonucleotides were from
Microsynth (Switzerland). Unless stated otherwise, DNA polymerases, restriction enzymes
and buffers were from New England Biolabs (USA) or Fermentas (Lithuania). The cloning
and protein production strain was E. coli XL1-blue (Stratagene, USA) or BL21 (Novagen,
USA). Recombinant human HERZ2 ectodomain (ErbB2 S22-N530-Flag and ErbB2 S22-
E645-Flag produced in CHO cells by standard means) was purchased from CSIRO
Enquiries (Australia). Biotinylated Her2 ectodomain was obtained chemically via coupling
of the biotin moiety to primary amines of the protein using standard biotinylation reagents
and methods (Pierce, USA). Cell lines were purchased from LGC/ATCC (France/USA,;
Cat. No: BT474 -HTB-20, SKBR-3 —HTB-30, NCI-N87 — CRL5822, ZR75-30 —CRL1504,
HCC1419 -CRL2326, MDA-MB175 VII-HTB-25). Cell culture media were from Invitrogen /
Lubio (Switzerland). Fetal calf serum was from PAA. Assay reagent for detection of cell
proliferation, Cell Proliferation ELISA, BrdU (colorimetric) (Cat. No. 1164722900) was from
Roche, Switzerland and the assay reagent for detection of apoptosis, Caspase Glo 3/7
(Cat. No. G8091) was from Promega and the Switzerland and the Cell Death Detection
ELISAPLUS system (11 774 425 001) from Roche, Switzerland. Cell transfection reagent,
Lipofectamin 2000 (11668027) was from Invitrogen Switzerland. FACS analyses were
performed using the FACS Canto Il System from Becton-Dickinson (Switzerland). The
binding of DARPins to Her2 was detected using an anti-Penta-His Alexa Fluor 647
conjugate (Cat. No. A21445; Lubio Switzerland). Accutase (Cat. No: L-11-007) was from
PAA. Trastuzumab was purchased from Kantonal Apotheke Zurich and pertuzumab was
synthesized by Evitra (Switzerland). The expression vector for GFP-tagged Her2 (Cat. No.
RG212583) was from Origene USA.



10

15

20

25

30

35

WO 2014/083208 PCT/EP2013/075290

47

Molecular Biology

Unless stated otherwise, methods are performed according to described protocols
(Sambrook J., Fritsch E.F. and Maniatis T., Molecular Cloning: A Laboratory Manual, Cold
Spring Harbor Laboratory 1989, New York).

Proliferation analysis

Effects of DARPins on cell proliferation were determined by measuring DNA synthesis
using BrdU-labeling (BrdU, Cell Proliferation ELISA, Roche). Briefly, 10000 BT474 cells
were seeded per well in a 96 well plate in 100 ul complete medium and incubated for 24h.
DARPins and benchmarks were added for an additional 72h. BrdU for cell labeling was
added for the last 24h. Labeled (proliferating) cells were detected according to the
manufactures protocol. The data were analyzed using the GraphPad prism software,
plotting log [c] on the x-axis against OD450-602 nm on the y-axis. Data were fitted using a

non-linear regression fit (log(antagonist) vs. response -- Variable slope (four parameters)).

Apoptosis analysis

Induction of apoptosis by DARPins was determined by measuring Caspase3/7 activation
using the Caspase 3/7-Glo systems (Promega, Switzerland). Briefly, 10000 BT474 cells
were seeded per well in a 96 well plate in100ul complete medium and incubated for 24h.
DARPins and benchmarks were added for an additional 24h. Caspase Glo reagent was
added according to the manufactures protocol for 1h. Caspase 3/7 activation was
monitored by measuring luciferase activity.

Alternatively induction of apoptosis was determined using the Cell Death Detection
ELISAPLUS system (Roche, Switzerland). The assay was performed according to the
manufactures protocol. Cell number and incubations times were similar to the Caspase

Glo readout.

The data were analyzed using the GraphPad prism software, plotting concentration on the
x-axis against OD405/490 nm or RLU on the y-axis. Data were fitted using a non-linear

regression fit (log(agonist) vs. response - Variable slope (four parameters)).

Designed ankyrin repeat protein libraries

Methods to generate designed ankyrin repeat protein libraries are described (WO
2002/020565; Binz et al. 2003, loc. cit.; Binz et al. 2004, loc. cit.). By such methods
designed ankyrin repeat protein libraries having randomized ankyrin repeat modules

and/or randomized capping modules can be constructed. For example, such libraries
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could accordingly be assembled based on a fixed N-terminal capping module (e.g. the N-
terminal capping module of SEQ ID NO: 2) or a randomized N-terminal capping module
according to the sequence motif of SEQ ID NO: 60, one or more randomized repeat
modules according to the sequence motif of SEQ ID NO: 58 or 59, and a fixed C-terminal
capping module (e.g. the C-terminal capping module of SEQ ID NO: 5) or a randomized
C-terminal capping module according to the sequence motif of SEQ ID NO: 61.
Preferably, such libraries are assembled to not have the amino acids C, G, M, N (in front
of a G residue) or P at randomized positions of repeat or capping modules. In addition,
randomized repeat modules according to the sequence motif of SEQ ID NO: 58 or 59
could be further randomized at position 10 and/or position 17; the randomized N-terminal
capping module according to the sequence motif of SEQ ID NO: 60 could be further
randomized at position 7 and/or position 9; and the randomized C-terminal capping
modules according to the sequence motif of SEQ ID NO: 61 could be further randomized

at positions 10, 11 and/or 17.

Furthermore, such randomized modules in such libraries may comprise additional
polypeptide loop insertions with randomized amino acid positions. Examples of such
polypeptide loop insertions are complement determining region (CDR) loop libraries of
antibodies or de novo generated peptide libraries. For example, such a loop insertion
could be designed using the structure of the N-terminal ankyrin repeat domain of human
ribonuclease L (Tanaka, N., Nakanishi, M, Kusakabe, Y, Goto, Y., Kitade, Y, Nakamura,
K.T., EMBO J. 23(30), 3929-3938, 2004) as guidance. In analogy to this ankyrin repeat
domain where ten amino acids are inserted in the beta-turn present close to the boarder
of two ankyrin repeats, ankyrin repeat proteins libraries may contain randomized loops
(with fixed and randomized positions) of variable length (e.g. 1 to 20 amino acids) inserted

in one or more beta-turns of an ankyrin repeat domain.

Any such N-terminal capping module of an ankyrin repeat protein library preferably
possesses the RELLKA or RILKAA motif instead of the RILLAA motif (e.g. present from
position 21 to 26 in SEQ ID NO: 65) and any such C-terminal capping module of an
ankyrin repeat protein library preferably possesses the KAA or KLA motif instead of the
KLN motif (e.g. the last three amino acids in SEQ ID NO: 65).

The design of such an ankyrin repeat protein library may be guided by known structures of

an ankyrin repeat domain interacting with a target. Examples of such structures, identified
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by their Protein Data Bank (PDB) unique accession or identification codes (PDB-IDs), are
1WDY, 3V31, 3V30, 3V2X, 3V20, 3UXG, 3TWQ-3TWX, 1N11, 1570 and 2ZGD.

Examples of designed ankyrin repeat protein libraries, such as the N2C and N3C
designed ankyrin repeat protein libraries, are described (WO 2002/020565; Binz et al.
2003, loc. cit.; Binz et al. 2004, loc. cit.). The digit in N2C and N3C describes the number
of randomized repeat modules present between the N-terminal and C-terminal capping

modules.

The nomenclature used to define the positions inside the repeat units and modules is
based on Binz et al. 2004, loc. cit. with the modification that borders of the ankyrin repeat
modules and ankyrin repeat units are shifted by one amino acid position. For example,
position 1 of an ankyrin repeat module of Binz et al. 2004 (loc. cit.) corresponds to position
2 of a ankyrin repeat module of the current disclosure and consequently position 33 of a
ankyrin repeat module of Binz et al. 2004, loc. cit. corresponds to position 1 of a following

ankyrin repeat module of the current disclosure.

All the DNA sequences were confirmed by sequencing, and the calculated molecular

weight of all described proteins was confirmed by mass spectrometry.

Example 1: Selection of binding proteins comprising ankyrin repeat domains with binding
specificity for HER2

Using ribosome display (Hanes, J. and Pluckthun, A.;, PNAS 94, 4937-42, 1997) many
designed ankyrin repeat proteins (DARPins) with binding specificity for the ectodomain of
HERZ2 were selected from DARPIn libraries as described by Binz et al. 2004 (loc. cit.).
Their binding specificity was assessed by crude extract ELISA (see below) indicating that
hundreds of HER2-specific binding proteins were selected. HER2-specififc inhibition of
proliferation and induction of apoptosis of the selected clones was measured by testing

biparatopic DARPins for their ability to inhibit proliferation of BT474 cells.

For example, the ankyrin repeat domains of SEQ ID NO: 62 to 82, 112 to 121 constitute
amino acid sequences of selected binding proteins comprising an ankyrin repeat domain
with binding specificity for HER2. Individual ankyrin repeat modules from such ankyrin
repeat domains with binding specificity to HER2 are provided in SEQ ID NO: 15 to 18, 21
to 23, 28 to 32, 37, 38, 41, 42, 46, 47, 51, 52, 55, 56, 125, 126, 129, 130, 133 and 134.
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Individual capping modules of such ankyrin repeat domains with binding specificity to
HER2 are provided in SEQ ID NO: 13, 14, 19, 20, 24 to 27, 33 to 36, 39, 40, 43 to 45, 48
to 50, 53, 54, 57, 124,127,128, 131, 132 and 135.

Selection of HERZ2 specific ankyrin repeat proteins by ribosome display

The selection of HER2 specific ankyrin repeat proteins was performed by ribosome
display (Hanes and Pllickthun, loc. cit.) using human HER?2 as target proteins, libraries of
designed ankyrin repeat proteins as described above and established protocols (Zahnd,
C., Amstutz, P. and Plickthun, A., Nat. Methods 4, 69-79, 2007). The number of reverse
transcription (RT)-PCR cycles after each selection round was constantly reduced from 45
to 30, adjusting to the yield due to enrichment of binders. The first four rounds of selection
employed standard ribosome display selection, using decreasing target concentration and
increasing washing stringency to increase selection pressure from round 1 to round 4
(Binz et al. 2004, loc. cit.). To enrich high affinity anti-HERZ DARPIns, the output from the
fourth round of standard ribosome display selection (above) was subjected to an off-rate
selection round with increased selection stringency (Zahnd, 2007, loc. cit.). A final
standard selection round was performed to amplify and recover the off-rate selected

binding proteins.

Selected clones bind specifically to HER2 as shown by crude extract ELISA

Individual selected DARPins specifically binding the ectodomain of HER2 were identified
by enzyme-linked immunosorbent assay (ELISA) using crude Escherichia coli extracts of
DARPiIn expression cells using standard protocols. DARPiIns selected by ribosome display
were cloned into the pQE30 (Qiagen) expression vector, transformed into E. coli XL1-Blue
(Stratagene) and then grown overnight at 37°C in a 96-deep-well plate (each clone in a
single well) containing 1 ml growth medium (2YT containing 1% glucose and 100 pg/ml
ampicillin). 1 ml of fresh 2YT containing 50 pg/ml ampicillin was inoculated with 100 pl of
the overnight culture in a fresh 96-deep-well plate. After incubation for 2 h at 37°C,
expression was induced with IPTG (1 mM final concentration) and continued for 3 h. Cells
were harvested, resuspended in 100 ul B-PERII (Pierce) and incubated for 15 min at room
temperature with shaking. Then, 900 ul PBS-TC (PBS supplemented with 0.25% Casein
hydrolysate, 0.1% Tween 20®, pH 7.4) were added and cell debris were removed by
centrifugation. 100 ul of each lysed clone were applied to a well of a Neutravidin coated
MaxiSorp plate containing either HERZ2 or the unrelated MBP immobilized via their biotin
moiety and incubated for 1 h at RT. After extensive washing with PBS-T (PBS
supplemented with 0.1% Tween 20®, pH 7.4) the plate was developed using standard
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ELISA procedures using the monoclonal horse-radish-labeled anti-RGS(His), antibody
(34650, Qiagen) Binding was then detected by POD substrate (Roche). The color
development was measured at 405 nm. Screening of several hundred clones by such a
crude cell extract ELISA revealed more than hundred different DARPins with specificity for
HERZ2. These binding proteins were chosen for further analysis. Examples of amino acid
sequences of selected ankyrin repeat domains that specifically bind to the ectodomain
HER2 are provided in SEQ ID NO: 62 to 82 and 112 to 121.

These ankyrin repeat domains with binding specificity for HER2 and a negative control
ankyrin repeat domain with no binding specificity for HER2 (i.e. SEQ ID NO: 111) were
cloned into a pQE (QIAgen, Germany) based expression vector providing an N-terminal
His-tag to facilitate simple protein purification as described below. Thus, expression

vectors encoding the following DARPins were constructed:

DARPin #1 (SEQ ID NO:
DARPIn #2 (SEQ ID NO:
DARPin #3 (SEQ ID NO:
DARPin #5 (SEQ ID NO:
DARPin #6 (SEQ ID NO:
DARPIn #7 (SEQ ID NO:
DARPin #8 (SEQ ID NO:
DARPin #9 (SEQ ID NO:

DARPin #10 (SEQ ID NO:
DARPin #11 (SEQ ID NO:
DARPin #12 (SEQ ID NO:
DARPin #13 (SEQ ID NO:
DARPIn #14 (SEQ ID NO:
DARPin #15 (SEQ ID NO:
DARPin #16 (SEQ ID NO:
DARPin #17 (SEQ ID NO:
DARPin #18 (SEQ ID NO:
DARPin #19 (SEQ ID NO:
DARPin #20 (SEQ ID NO:
DARPIn #21 (SEQ ID NO:

DARPin #50 (SEQ ID NO
DARPin #51 (SEQ ID NO

62 with a His-tag (SEQ ID NO:
63 with a His-tag (SEQ ID NO:
64 with a His-tag (SEQ ID NO:
66 with a His-tag (SEQ ID NO:
67 with a His-tag (SEQ ID NO:
68 with a His-tag (SEQ ID NO:
69 with a His-tag (SEQ ID NO:
70 with a His-tag (SEQ ID NO:

6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);

6) fused to its N-terminus);

71 with a His-tag (SEQ ID NO:
72 with a His-tag (SEQ ID NO:
73 with a His-tag (SEQ ID NO:
74 with a His-tag (SEQ ID NO:
75 with a His-tag (SEQ ID NO:
76 with a His-tag (SEQ ID NO:
77 with a His-tag (SEQ ID NO:
78 with a His-tag (SEQ ID NO:
79 with a His-tag (SEQ ID NO:
80 with a His-tag (SEQ ID NO:
81 with a His-tag (SEQ ID NO:
82 with a His-tag (SEQ ID NO:

6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);

6) fused to its N-terminus);

: 111 with a His-tag (SEQ ID NO: 6) fused to its N-terminus).
: 112 with a His-tag (SEQ ID NO: 6) fused to its N-terminus);
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DARPIn #52 (SEQ ID NO: 113 with a His-tag (SEQ ID NO:
DARPIn #53 (SEQ ID NO: 114 with a His-tag (SEQ ID NO:
DARPIn #54 (SEQ ID NO: 115 with a His-tag (SEQ ID NO:
DARPIn #55 (SEQ ID NO: 116 with a His-tag (SEQ ID NO:
DARPIn #56 (SEQ ID NO: 117 with a His-tag (SEQ ID NO:
DARPIn #57 (SEQ ID NO: 118 with a His-tag (SEQ ID NO:
DARPIn #58 (SEQ ID NO: 119 with a His-tag (SEQ ID NO:
DARPIn #59 (SEQ ID NO: 120 with a His-tag (SEQ ID NO:
DARPIn #60 (SEQ ID NO: 121 with a His-tag (SEQ ID NO:

6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);

6) fused to its N-terminus);

Examples of amino acid sequences of selected biparatopic ankyrin repeat proteins are
provided in SEQ ID NO: 83 to 110, 122, 123, and 136 to 141. These biparatopic DARPins
were cloned into a pQE (QIAgen, Germany) based expression vector providing an N-

terminal His-tag to facilitate simple protein purification as described below. Thus,
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expression vectors encoding the following DARPins were constructed:

DARPIn #22 (SEQ ID NO:
DARPin #23 (SEQ ID NO:
DARPIn #24 (SEQ ID NO:
DARPin #25 (SEQ ID NO:
DARPin #26 (SEQ ID NO:
DARPIn #27 (SEQ ID NO:
DARPin #28 (SEQ ID NO:
DARPin #29 (SEQ ID NO:
DARPin #30 (SEQ ID NO:
DARPin #31 (SEQ ID NO:
DARPIn #32 (SEQ ID NO:
DARPin #33 (SEQ ID NO:
DARPIn #34 (SEQ ID NO:
DARPIn #35 (SEQ ID NO:
DARPIn #36 (SEQ ID NO:
DARPIn #37 (SEQ ID NO:
DARPin #38 (SEQ ID NO:
DARPin #39 (SEQ ID NO:
DARPin #40 (SEQ ID NO:
DARPIn #41 (SEQ ID NO:

83 with a His-tag (SEQ ID NO:
84 with a His-tag (SEQ ID NO:
85 with a His-tag (SEQ ID NO:
86 with a His-tag (SEQ ID NO:
87 with a His-tag (SEQ ID NO:
88 with a His-tag (SEQ ID NO:
89 with a His-tag (SEQ ID NO:
90 with a His-tag (SEQ ID NO:
91 with a His-tag (SEQ ID NO:
92 with a His-tag (SEQ ID NO:
93 with a His-tag (SEQ ID NO:
94 with a His-tag (SEQ ID NO:
95 with a His-tag (SEQ ID NO:
96 with a His-tag (SEQ ID NO:
97 with a His-tag (SEQ ID NO:
98 with a His-tag (SEQ ID NO:
99 with a His-tag (SEQ ID NO:

6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);

6) fused to its N-terminus);

100 with a His-tag (SEQ ID NO: 6) fused to its N-terminus);
101 with a His-tag (SEQ ID NO: 6) fused to its N-terminus);
102 with a His-tag (SEQ ID NO: 6) fused to its N-terminus);
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DARPIn #42 (SEQ ID NO:
DARPIn #43 (SEQ ID NO:
DARPIn #44 (SEQ ID NO:
DARPIn #45 (SEQ ID NO:
DARPIn #46 (SEQ ID NO:
DARPIn #47 (SEQ ID NO:
DARPIn #48 (SEQ ID NO:
DARPIn #49 (SEQ ID NO:
DARPIn #61 (SEQ ID NO:
DARPIn #62 (SEQ ID NO:
DARPin #63 (SEQ ID NO:
DARPIn #64 (SEQ ID NO:
DARPIn #65 (SEQ ID NO:
DARPIn #66 (SEQ ID NO:
DARPIn #67 (SEQ ID NO:
DARPiIn #68 (SEQ ID NO:

53

103 with a His-tag (SEQ ID NO:
104 with a His-tag (SEQ ID NO:
105 with a His-tag (SEQ ID NO:
106 with a His-tag (SEQ ID NO:
107 with a His-tag (SEQ ID NO:
108 with a His-tag (SEQ ID NO:
109 with a His-tag (SEQ ID NO:
110 with a His-tag (SEQ ID NO:
122 with a His-tag (SEQ ID NO:
123 with a His-tag (SEQ ID NO:
136 with a His-tag (SEQ ID NO:
137 with a His-tag (SEQ ID NO:
138 with a His-tag (SEQ ID NO:
139 with a His-tag (SEQ ID NO:
140 with a His-tag (SEQ ID NO:
141 with a His-tag (SEQ ID NO:

PCT/EP2013/075290

6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus)
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);
6) fused to its N-terminus);

6) fused to its N-terminus).

High level and soluble expression of monovalent DARPins

For further analysis, DARPins #1 to 50 were expressed in E. coli BL21 or XL1-Blue cells
and purified using their His-tag using standard protocols. 25 ml of stationary overnight
cultures (LB, 1% glucose, 100 mg/l of ampicillin; 37°C) were used to inoculate 1 | cultures
(same medium). At an absorbance of 0.7 at 600 nm, the cultures were induced with 0.5
mM IPTG and incubated at 37°C for 4-5 h. The cultures were centrifuged and the resulting
pellets were resuspended in 40 ml of TBS500 (50 mM Tris—HCI, 500 mM NaCl, pH 8) and
sonicated. The lysate was recentrifuged, and glycerol (10% (v/v) final concentration) and
imidazole (20 mM final concentration) were added to the resulting supernatant. Proteins
were purified over a Ni-nitrilotriacetic acid column (2.5 ml column volume) according to the
manufacturer’s instructions (QlAgen, Germany). Alternatively, DARPIns or selected repeat
domains devoid of a 6xHis-tag were purified by anion exchange chromatography followed
by size exclusion chromatography according to standard resins and protocols known to
the person skilled in the art. Up to 200 mg of highly soluble DARPins with binding
specificity to HER2 can be purified from one liter of E. coli culture with a purity > 95% as
estimated from SDS-15% PAGE. Such purified DARPins are used for further

characterizations.
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Example 2: Characterization of the DARPIns with binding for specificity for HER2 by

Surface Plasmon Resonance Analysis

Protein binding kinetics of interesting purified HER2-binding DARPins were assayed by
Surface Plasmon Resonance (SPR) analysis with a ProteOn array system (BioRad) using
a setup, where biotinylated human HER2 was immobilized via neutravidin and the
interaction was measured by adding free monovalent DARPin. The determination of Kd

values was performed according to standard procedures.

Biotinylated ectodomain of human HER2 molecule was immobilized in a flow cell through
binding to coated Streptavidin and the interaction with various selected DARPins was

analyzed.

Surface Plasmon Resonance (SPR) analysis

SPR was measured using a ProteOn instrument (BioRad) and measurement was
performed according standard procedures known to the person skilled in the art. The
running buffer was PBS, pH 7.4, containing 0.005% Tween 20®. Neutravidin was
covalently immobilized on a GLC chip (BioRad) to a level of about 8000 resonance units
(RU). Immobilization of HER2 on the neutravidin coated chip was then performed. The
interaction of DARPin HER2 was then measured by injecting 100 ul running buffer (PBS
containing 0.005% Tween®) containing serial dilutions of DARPins of concentration of 50,
25,12.5, 6.25 and 3.125 nM (on-rate measurement), followed by a running buffer flow for
between 10 minutes and up to 3 hours at a constant flow rate of 100 yl/min (off-rate
measurement). The signals (i.e. resonance unit (RU) values) of an uncoated reference
cell and a reference injection (i.e. injection of running buffer only) were subtracted from
the RU traces obtained after injection of HER2 (double-referencing). From the SRP traces
obtained from the on-rate and off-rate measurements the on- and off-rate of the

corresponding DARPin HERZ interaction can be determined.

The results are summarized in Table 1. Dissociation constants (Kd) were calculated from
the estimated on- and off-rates using standard procedures known to the person skilled in
the art.
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Table 1: Dissociation constants of selected DARPins for human HER2

as determined by SPR

DARPiIn# Kd [M]
1 7.81E-11
2 8.75E-10
3 1.31E-11
4 1.86E-10
5 7.08E-11
6 2.92E-11
7 1.03E-09
8 4.83E-10
9 4.17E-10
10 1.03E-09
11 2.56E-10
12 1.41E-09
13 n.d.
14 1.88E-09
15 4.68E-10
16 2.67E-09
17 2.30E-09
18 3.35E-10
19 9.44E-10
20 2.58E-10
21 1.65E-09
51 1.3E-09
52 1.37E-10
53 1.46E-09
54 9.27E-12
55 8.73E-11
56 2.00E-09
57 6.04E-11
58 4.13E-11
59 3.33E-11
60 1.17E-11

n.d.: not determined.
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Example 3: Mapping repeat domain binding to specific extracellular HER2 epitopes

The interaction of the repeat domains with the extracellular HER2 domains was analyzed
by standard methods known to the person skilled in the art, such as quaternary structure
analysis of the complexes by X-ray crystallography or NMR spectroscopy, or epitope
mapping by using alanine mutagenesis of potential interaction residues or by using mass
spectrometry and covalent tagging. Furthermore, various competition assays, such as
competition enzyme-linked immunosorbent assays (ELISAs) know to the practitioner in
the art were performed to identify the extracellular domains to which selected repeat
protein bind or if they have overlapping epitopes on the extracellular domains of HER2

with other binding proteins, for example antibodies such as trastuzumab or pertuzumab.

The extracellular domains of HER2 were either purchased or produced as described (Jost

et. al., loc. cit.)

Competition of interesting purified HER2-binding DARPins was performed by Surface
Plasmon Resonance (SPR) analysis with a ProteOn array system (BioRad) using a setup,
where biotinylated human ErbB2 S22-N530 and ErbB2 S22-E645 was immobilized via
neutravidin and the competition was measured by adding the first monovalent DARPIn at
saturation (1 uM), followed by a 1:1 mixture of the first and the second DARPin (100 nM
each). If the second DARPIn bound, despite the presence of the first DARPin, the second

DARPiIn was considered to bind a different epitope.

For example, competition ELISA (Fig 1A and 1B) data suggest that DARPIn #54 binds to
domain Il in Her2 and DARPin #51 binds to domain | of HER2. Previously it was shown
that DARPin #18 binds to domain IV of HER2 (Jost et al., loc. cit.). The DARPins (20nM)
were preincubated with HER2 domain |, domain I-lll or domain llI-IV (in each case at a
domain concentration of 500nM) in PBS for 45min at room temperature. The mixture was
added to 20nM of full length Her2 coated on a F96 MaxiSorb Nunc (Cat. 442404) plate.
Bound DARPins were specifically detected using a monoclonal mouse anti RGS-His
antibody (Qiagen Cat.34650) as primary antibody and an anti-mouse antibody labeled
with horse radish peroxidase (Pierce, Cat.31438) as secondary antibody. The primary
antibody (mouse anti RGS-His antibody) was replaced by a monoclonal mouse anti-
DARPIn antibody for the ELISA depicted in Figure 1B.
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The read out was made at 450 nm. All the incubations steps were performed in PBS at pH
7.4 containing 0.1% Tween 20® and 0.25% Casein at room temperature for 2h on a
Heidolph Titramax 1000 shaker at 450 rpm except the plate coating, which was performed
over-night at 4°C using PBS at pH 7.4.

These findings were confirmed by competing binding of these DARPins to Her2
overexpressing cells (BT474) with recombinant domain I, domain I-ll-1ll and domain IlI-IV
of Her2 by Flow Cytometry (FACS). DARPins (100 nM) were preincubated with the
individual Her2 constructs (1 uM) at 25°C for 30 minutes. The mixture was applied to cells
(100.000 cells in 100 ul) for 20 minutes on ice. DARPIn binding to cells was monitored
using an Alexa 647 labeled anti-Penta-His antibody (Qiagen Cat. No: 35370). The
analyses confirmed the binding of DARPin #51 to domain | of HER2 and DARPin #1 to
domain Il in HER2 and DARPIin#18 to domain IV of HER2.

Competition of DARPin #1 with pertuzumab and DARPin #18 with trastuzumab was also
tested using Flow Cyotmetry. To this end BT474 cells were preincubated with
pertuzumab, respectively trastuzumab (both 1 uM) before incubation with the respective
DARPIn (1 uM). Binding of DARPIn to the cells was monitored using an Alexa 647 labeled
anti-Penta-His antibody (Qiagen Cat. No: 35370) and binding of pertuzumab or
trastuzumab was monitored using an Alexa 546 labeled anti-human-IgG antibody
(Invitrogen Cat. No: A-21089). The experiment showed that none of the DARPins

competes with binding of pertuzumab or trastuzumab to HER2 expressed by BT474 cells.

This finding was also observed by ELISA (Fig. 1C), where pertuzumab (coated on a F96
MaxiSorb Nunc (Cat. 442404) at 20nM) was preincubated with 20nM Her2 (domain I-1111)
before incubation with the respective DARPins (20nM). The specific binding of the
DARPin on the Her2-Pertuzumab complex was detected using a monoclonal mouse anti
RGS-His antibody (Qiagen, Cat.34650) and an anti-mouse antibody labeled with horse
radish peroxidase (Pierce, Cat.31438) (premixed for 45min at room temperature). All the
incubations steps were performed at room temperature for 2h on a Heidolph Titramax
1000 shaker at 450 rpm except the plate coating, performed over-night at 4°C. PBS, 0.1%
Tween 20® pH7.4, 0.25% Casein was used a blocking agent. All the N-terminal DARPins
tested in this assay (DARPin #7, DARPin #52, DARPin #53, and DARPin #54) are binding
Her2 in presence of pertuzumab, showing that they all bind a different epitope than the

antibody.
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Overall such experiments showed that the monovalent repeat domains encoded by SEQ
ID NO: 62 to 68, 72, and 114 to 121_bind to domain Il of HER2, the monovalent repeat
domains encoded by SEQ ID NO: 69-71, 73, 112 and 113 bind to domain | of HER2 and
the monovalent repeat domains encoded by SEQ ID NO: 74 to 82 bind to domain IV of
HER2. None of the monovalent repeat domains binding to domain Il of HER2 (SEQ ID
NO: 62 to 68, 72, and 114 to 121 compete with pertuzumab on binding to HER2. Among
the monovalent repeat domain binding to domain IV of HERZ2, the repeat domains
encoded by the SEQ ID NO: 77, 78 and 82 compete with trastuzumab for binding to HER2
whereas the repeat domains encoded by the SEC ID NO: 74 to 76 and 79 to 81 do not

compete with trastuzumab.

Example 4: Biparatopic Her2-binding DARPins block growth of Her2-overexpressing

tumor cells.

Monovalent DARPins, mixtures of DARPIns and biparatopic Her2-binding DARPins were
tested for inhibition of BT474 cell proliferation. Figure 2 shows that monovalent DARPins
and mixtures of monovalent DARPins are not capable to block BT474 proliferation. In
contrast, a subset of biparatopic DARPIns induce proliferation inhibition (Figure 2, and
Table 2). Interestingly, DARPins repeat domain IV of HER2 have to be located at the C-
terminus of the molecule (Figure 2). Multiple combinations of monovalent DARPins in a
biparatopic format resulted in proliferation inhibiting biparatopic DARPins. However, not all
combinations are capable to block BT474 proliferation to 90-100% (Figure 3), which
allows ranking of certain DARPin combinations. These findings indicate that targeting a
distinct subset of certain epitopes in HERZ2 in a biparatopic format is key for achieving
potency. Induction of HER2 receptor internalization and degradation as reported by
trastuzumab is not sufficient to induce potent inhibition of tumour cell proliferation (Figure
3 and 5). Both DARPin #41 and DARPin #43 induce degradation of Her2 similar to

trastuzumab, but only DARPins such as DARPin #41 inhibits tumour cell proliferation.

Experiments were performed as described in the Methods section. Example results are
summarized in Table 2. ICsy values were calculated from the titration curves obtained as
described above using standard procedures known to the person skilled in the art.

Example titration curves are given for DARPIn #41 in Figure 2 and 3.
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Table 2: Inhibition potency by various DARPins of BTB474 cell

proliferation

DARPIn # or antibody IC50[nM] % activity vs. DARPIn # 41
32 3.29 48.0
22 4.03 60.1
27 4.57 37.8
35 4.63 63.0
38 3.30 99.3
33 4.47 65.3
23 2.99 97.3
28 5.15 82.5
36 2.56 68.8
34 3.88 95.1
24 1.97 99.9
29 1.33 95.0
37 2.19 94.8
40 2.76 91.2
42 3.77 100
45 1.55 100
46 3.34 100
41 4.01 100
47 n.i. 6.8
43 n.i. n.i.
44 n.i. n.i.
48 n.i. n.i.
49 n.i n.i
21 n.i. n.i.
12 n.i. n.i.
1 n.i. n.i.
18 n.i. n.i.
64 2.31 100
65 4.07 100
63 1.77 100
68 5.35 100
67 4.87 100
66 4.06 100
64 2.31 100
trastuzumab 3.05 52

pertuzumab n.i n.i
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n.i.: no inhibition observed

Example 5: Biparatopic Her2-targeting DARPins inhibit proliferation of various Her2

overexpressing cell lines and induces apoptosis

The potency of the biparatopic DARPin #41 was tested The DARPIn inhibited proliferation
in cell lines overexpressing Her2 in the range from Her2 IHC 3+ to 1+ and not in cells
expressing wild type HERZ2 levels (Figure 4; Table 3). Moreover the DARPIn induces

robustly apoptosis within 24h of incubation in the listed cell lines (Figure 5, Table 3).

Experiments were performed as described in the Methods section. Example results are
summarized in Table 3. ICsy and ECs values were calculated from the titration curves
obtained as described above using standard procedures known to the person skilled in
the art. Example titration curves are given for DARPin #41 on three different cell lines in
Figure 4 and 5. The IC50 and EC50 values ranges between 0.2 — 10 nM, depending on
the tested DARPIn and the cell line. For example, it was shown that DARPin #41, #45 and
#46 induce apoptosis in BT474, MDA-MB175 and NCI-N87 cells (Table 3). Similar results

were obtained using other biparatopic binding proteins of the inventions.
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Table 3: Potency of DARPin #41 on various different cell lines

Cell line Her2 Inhibition of proliferation Induction of  apoptosis
status IC50[nM] EC50 [nM]

BT474 IHC 3+ 0.98 0.69

SKBR-3 IHC3+ 1.75 n.a.

NCI-N87 IHC2+ 0.94 0.26

ZR75-30 IHC3+ 0.60 n.a.

HCC1419 IHC 3+ 3.17 n.a.

MDA-MB175 IHC 1+ 3.42 5.94

MCF7 [HCO/wt n.i. n.i.

n.a.: not analyzed

n.i.: no inhibition

Example 6: Biparatopic Her2-targeting DARPiIns inhibit proliferation and induces apoptosis

in BT474 cells in contrast to the current standard of care therapies

The potency of the biparatopic DARPin #41 was compared to drugs approved for the
treatment of Her2 positive breast cancers, trastuzumab and pertuzumab. The DARPIn
efficiently inhibits proliferation and is inducing apoptosis in contrast to trastuzumab,

Pertuzumab or a combination of trastuzumab and pertuzumab (Figure 6).

Experiments were performed as described in the Methods section. Example results are
shown in Figure 6. ICso and ECs values (Table 3) were calculated from the titration curves
obtained as described above using standard procedures known to the person skilled in
the art. Similar results were obtained using other biparatopic binding proteins of the

inventions.

Example 7: Generation of various DARPiIn formats

As an example, the potency of different formats of the biparatopic DARPin #41 were
compared to DARPin #41 in inhibition of BT474 cell proliferation (Figure 7, Table 2).
PEGylation or fusion to a human serum albumin binding DARPin (DARPIn #41, #63, #64,
#65) to the N- or C-terminus did not affect potency (Figure 7A). Moreover variation of the

linkers between the DARPin moieties did not affect potency (Figure 7B). The IC50 values
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range between 1.5 — 5.5 nM. Corresponding results were obtained using corresponding
formats of the biparatopic DARPins #41, #66, #67, #68 was obtained. Overall, this clearly
suggests that the biparatopic DARPins can be modified (by methods known to the person
skilled in the art, such as PEGylation or fusion to serum albumin binding domains) to
increase their in vivo half-life without the loss of potency. Furthermore, these experiments
suggest that the linker between the two repeat domains binding to HERZ2 in a biparatopic
construct can be varied at least from two to 24 amino acids without significantly

influencing the efficacy of the biparatopic construct.

Example 8: DARPin/Her?2 interaction mapping

The interaction of the biparatopic DARPIns of the inventions with the HER2 ectodomain
was further analyzed by chemical crosslinking of the complex formed by these two
molecules in solution (i.e. in PBS pH 7.4), followed by a digest of the complex with a
protease, and analysis of the resulting peptides by mass spectroscopy. In such an
experiment regions of the DARPin can be covalently crosslinked to regions of HER2 only
if they are in close proximity to the latter. The detection of peptides from the DARPiIn that
are covalently crosslinked to a corresponding peptide of HER2 by such a mass
spectroscopy analysis indicates that those peptides are in close proximity in the
HERZ2/DRAPin complex. Such proximity analysis methods are well known to the person
skilled in the art (e.g., Birch, C., et al., Anal. Chem., 82, 172-179, 2010) and are offered

by various companies as a service (e.g., CovalX AG, Zirich, Switzerland).

For example, in such experiments it was found that the biparatopic DARPin #41, which
binds domain Il and domain IV of HER2, can form a 1 to 1 complex with HER2.
Surprisingly, covalent crosslinks between the C-terminal repeat domain (binding to
domain IV of HER2) and domain | of HER2 were observed, indicating close proximity of
this repeat domain with domain | of HERZ in the complex, even though it binds to domain
IV. Such crosslinks would not be expected to be seen if HER2 would be in a conformation
as described in the prior art (e.g., Bublil and Yarden, loc. cit). Importantly, when the HER2
ectodomain was analyzed in complex with this C-terminal repeat domain binding to
domain IV alone then no such crosslinks to domain | of HER2 could be observed,
indicating that in the case of the complex formed by HER2 and the monomeric repeat
domain binding to domain IV, no proximity of this repeat domain to domain | exists. Thus,

the three dimensional domain arrangements for HER2Z must be different in the complex
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formed with the biparatopic binding protein of the invention compared to the complex

formed with the individual repeat domain binding domain IV of HERZ2.

Interestingly, the known structures of the ectodomain of HERZ would not allow the
simultaneous binding of both repeat domains of a biparatopic binding protein of the
invention to the same HERZ2 molecule, when considering the short linkers in the range of 2
to 24 amino acids between two repeat domains. This indicates that HER2 may be in a yet

unknown conformation allowing the simultaneous binding of both repeat domains.

Overall, such experiments indicate that the biparatopic binding proteins of the invention
may be able to intramolecularly interact with the ectodomain of HER2, and that they
thereby fix the HER2 ectodomain in a novel conformation not known in the prior art,
namely by bringing domain | and domain IV in a steric arrangement that allows the
observed crosslink between the repeat domain (binding to domain IV of HERZ2) and
domain | to occur. Thus, this novel conformation of HER2 seems to be stabilized by a
biparatopic binding protein of the invention by simultaneously binding domain Il and

domain IV of HERZ2 in an intramolecular manner.



10

15

20

25

30

35

WO 2014/083208 PCT/EP2013/075290

64

What is claimed is:

1. A recombinant binding protein comprising at least a first and a second repeat
domain, wherein each of said two repeat domains binds the extracellular region of

HERZ2 and wherein said repeat domains are covalently linked.

2. The binding protein of claim 1, wherein said first repeat domain binds domain Il

of HER2 and said second repeat domain binds domain IV of HER2.

3. The binding protein according to any of claims 1 - 2, wherein the first and
second repeat domains are located on the same polypeptide and wherein the
repeat domain targeting domain Il of HER2 is located N-terminally to the repeat

domain targeting domain IV of HER2.

4. The binding protein according to any of the aforementioned claims, wherein said
first repeat domain binding domain Il of HER2 is not competing for binding to
HER2 with pertuzumab.

5. The binding protein according to any of the aforementioned claims, wherein said
second repeat domain binding domain IV of HERZ2 is not competing for binding to
HERZ2 with trastuzumab.

6. The binding protein according to any of the aforementioned claims, wherein said
first repeat domain is an ankyrin repeat domain and said second repeat domain is

an ankyrin repeat domain.

7. The binding protein according to any of the aforementioned claims, wherein said
first repeat domain binds the extracellular region HER2 in PBS with a Kd below 10
"M and said second repeat domain binds the extracellular region HER2 in PBS
with a Kd below 107"M.

8. The binding protein according to any of the aforementioned claims, wherein said
binding protein inhibits stimulated proliferation of BT474 cells with an 1C50 value of

smaller than 100 nM.
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9. The binding protein according to any of the aforementioned claims, wherein said
binding protein induces apoptosis in BT474 cells with an EC50 value below 100
nM.

10. The binding protein according to any of the aforementioned claims, wherein

said first and second repeat domains are connected by a polypeptide linker.

11. The binding protein of claim 10, wherein
¢ said first repeat domain competes for binding to HERZ with an ankyrin
repeat domain selected from the group consisting of SEQ ID NOs: 62 to 68,
72 and 114 to 121, and/or
¢ said second repeat domain competes for binding to HER2 with an ankyrin

repeat domain selected from the group consisting of SEQ ID NOs: 74 to 82.

12. The binding protein of claim 10, wherein

o said first repeat domain comprises an amino acid sequence that has at least
70% amino acid sequence identity with one ankyrin repeat domain selected
from the group consisting of SEQ ID NOs: 62 to 68, 72 and 114 to 121
and/or

o said second repeat domain comprises an amino acid sequence that has at
least 70% amino acid sequence identity with one ankyrin repeat domain
selected from the group consisting of SEQ ID NOs: 74 to 82,

and wherein further,

e G at position 1 and/or S at position 2 of said ankyrin repeat domains are
optionally missing; and

e L at the second last position and/or N at the last position of said ankyrin

repeat domains are optionally exchanged by A.

13. The binding protein according to any of claims 10 to 12, wherein
¢ said first repeat domain is selected from the group of ankyrin repeat
domains consisting of SEQ ID NOs: 62 to 68, 72 and 114 to 121 and/or
¢ said second repeat domain is selected from the group of ankyrin repeat
domains consisting of SEQ ID NOs: 74 to 82
and wherein further
o G at position 1 and/or S at position 2 of said ankyrin repeat domains are

optionally missing; and
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e L at the second last position and/or N at the last position of said ankyrin

repeat domains are optionally exchanged by A.

14. The binding protein according to any of claims 10 to 13 wherein

¢ said first repeat domain comprises an ankyrin repeat module having an
amino acid sequence selected from the group consisting of SEQ ID NOs:
1510 18, 21 t0 23, 37, 38, 125, 126, 129, 130, 133, 134 and sequences,
wherein up to 9 amino acid residues in SEQ ID NOs: 15 to 18, 21 to 23, 37,
38,125,126, 129, 130, 133, 134 are replaced by any other amino acid
residues, and/or

¢ said second repeat domain comprises an ankyrin repeat module having an
amino acid sequence selected from the group consisting of SEQ ID NO:
46, 47, 51, 52, 55 and 56 and sequences, wherein up to 9 amino acid
residues in SEQ ID NO: 46, 47, 51, 52, 55 and 56 are replaced by any

other amino acid residues.

15. The composition according to any of claims 10 to 14, wherein said ankyrin
repeat module has an amino acid sequence selected from the group consisting of
KDFQGITPLHIAATSGHLEIVEVLLKAGADVNA (SEQ ID NO: 16) and sequences,
in which up to 9 amino acid residues in SEQ ID NO: 16 are replaced by any other
amino acid residues, and wherein

e F at position 3 is optionally exchanged by A

e Q at position 4 is optionally exchanged by E;

o G at position 5 is optionally exchanged by S;

e | at position 6 is optionally exchanged by V;

e | at position 11 is optionally exchanged by L;

e T at position 14 is optionally exchanged by Q; and/or

¢ N at position 15 is optionally exchanged by an amino acid selected from the

group consisting of S and W; most preferably S.

16. The composition according to any of claims 10 to 14, wherein said ankyrin
repeat module has an amino acid sequence selected from the group consisting of
KDITGETPLHHAADSGHLEIVEVLLKAGADVNA (SEQ ID NO: 18) and sequences,
in which up to 9 amino acid residues in SEQ ID NO: 18 are replaced by any other
amino acid residues, and wherein

e | at position 3 is optionally exchanged by V;
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e E at position 6 is optionally exchanged by D;

e H at position 11 is optionally exchanged by L;

e D at position 14 is optionally exchanged by Q;

e S at position 15 is optionally exchanged by H; and/or
e E at position 19 is optionally exchanged by V.

17. The binding protein according to any of claims 10 to 15, wherein said binding
protein comprises a polypeptide, wherein said polypeptide has at least 70%,
preferably 90 % amino acid sequence identity with a polypeptide selected from the
group consisting of SEQ ID NO: 83 to 98, 102, 103, 122, 123 and 136 to 141. .

18. A pharmaceutical formulation comprising a binding protein or a composition

according to the aforementioned claims.

19. Use of at least one binding protein, composition or pharmaceutical

formulation according to the aforementioned claims for the treatment of cancer

20. A process comprising administering a binding protein, composition or
pharmaceutical formulation according to the aforementioned claims to a patient for

treating cancer

21. Use or process according to claim 19 or 20, in which use or process the
disease is characterized by at least one feature selected from the group consisting
of

e Amplification of the HER2 encoding gene

e Overexpression of the HER2 encoding gene,

o Expression of a mutated form of the HER2 encoding gene, and/or

e Overexpression of the Her3 encoding gene in trastuzumab resistant

tumors.

22. Use or process according to any of claims 19 - 21, in which use or process the
disease is at least one selected from the group consisting of

e Breast cancer

e ovarian cancer

e gastric cancer

+ stomach cancer,
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¢ uterine cancer, and/or

¢ colorectal cancer.
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. —MEALEEED, HEERPE-ME HEE Py 48k, iz — M —H
7 AR R — AN 456 2 HER2 B M 4h X8, FF H I A pir i 56 5 )5 41 &5 4 3ad i
e EIES:

2. WREAUCRELR 1 frid 45 A 8, HARFIELE T, Frid 28 — B 57 41 45 /38045 & HER2
gE R 11 I B AR 238 — B 5 )7 5 45 M3 4 & HER2 25438 TV,

3 MRIEALRNELR 1-2 HAEE —IRTIR S & O, HEHMEAE T, frid s — M —ER
J7 5 S5 M3 A A TR G 22 Bk b, 9 B A 8 1m) HER2 B &5 M8 TT (1) 55 5 7 51 45 F o 1 e
7] HER2 FRI 45 4148, TV () 3 &7 51 45 R 30 N ity o

4. AR BTRAEATT— WUARI ZE R BT IR 45 & 8 1, HARHIELE T, 456 HER2 25 M3 1T 1Y
Bk 38— B 5 7 S S i S5 IR 2 Bk 5w 4+ 456 & HER2.

5. FRHE HT IR AT A — TR B R BTk ) &5 6 B 1, FURFIEAE T, 454 HER2 B S5 #4380 TV (1)
Bk 28 — BB AN S A 5 i 2Bk e 4 456 & HER2.

6. HRAE AT A — TUAUR) L SR BT ik 1) 45 & B 1, HUARRIEAE T, FriR S — B E 7 51451
WONE SR AT A S5 3 B TR 58 R A1 45 R 3o B B 1 B R A A A

7. R BT AT A — AR ZE SR Frid 1) &5 & S 1, HARREAE T, iR 56 — EE P 51451
UMK T 10 M [ Kd 254 HER2 HIRAMX 38, I B TR 25 — 58 7 S 45 M 3 LUK T 10 M 1)
Kd %54 HER2 F o 40 X 35k

8. MR F AT AT — WAL R ik 45 & B (1, HARETE T, Frid & & &= A L/ T
100nM ) TC, fELF0H BT4T4 )32 ¥ b .«

9. HRARE HT AT A — WUAUCR L SR PR I 456 2R 1, HAFRIEE T, TR 4 & Sl Hse LU T
100nM [ EC5ofH 75 5 BT474 AT,

10. AR BTR AT — DURRI ZER BT IR 45 G, HAHEE T, TR B — M —EHE P
F e 22 I Sk E

11 AR BR AT AT — TURURI ZE R BT IR I 45 & 1, HAFIEAE T -

FTiR 45— 5 7 45 3R 5 1% B SEQ 1D NOs:62-68.72 F1 114-121 H4%E A EE T4
SR E 4 456 & HER2 1/ BR

Frid s — E B A 5% SEQ ID NOs: 74-82 4 5 (A 5 5 5 1| 45 W) 4l 35 4 45
4 % HER2,

12. ARFEBCRE R 10 Frid g & & A, HAFEE T -

PR 25— B2 4 45 i 5 51k B SEQ 1D NOs:62-68.72 F1 114-121 B — M A
HE P YN EMISEA 2> 10% AR 75— SRR LR 7Y /1 / 5%

Jrid s —Em B FA AR A& 51k E SEQ 1D NOs:74-82 H—/Mili 1 B E P51 45 1y
WHEA 2D 10% AR T — BN E LR T 5, 3 HH kD,

TEFTR R AE R A SEMIRGAIE 1 G A/ B E 2 (1S ATk Hhsk 2k DL K

TE PR 8 R P A S5 I B AL B R LA/ Bl AL B R N ik Hb g A B
e

13, RIBHCFE R 10 2 12 FUEE— BTk GEE, HEFEE T -

Fridk 55— B P4 45 4855 [ SEQ ID NOs:62-68.72 F1 114-121 K4 55 11 B FE 445
Fa3, F1 /8%
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PR 58 — B 55 4 45 Fy 3k 19 SEQ 1D NOs:74-82 F4#i a5 1 5 & 41 45 /1,

I HH At —20

TERTIRE R B R P H M E 11 G AT/ BUALE 2 (1 S nl bk s B

TEFTR 8 R P A S5 I B AL B R LA/ Bl AL B R N ik Hb g A B
e

14, FRARBURIZER 10 2 13 HEE — DA I4 & & A, HAFEE T, H .

Pk 28— EE P A S A S E O HE P, s E O EE IR A AL H
SEQ ID NO:15-18.21-23.37.38.125.126.129.130.133.134 f)Z =l 751, H A 7E SEQ 1D
NO:15-18.21-23.37.38.125.126.129.130.133.134 1 £ ik 9 o FE R W AT A7 Ho & s FE 1R
BRI, A/ B

PR 28 —H G P S A S E O HE P, s E O EE IR A AL H
SEQ ID NO:46.47.51.52.55 1 56 [ 7 1], H A1 7E SEQ ID NO:46.47.51.52.55 Hl 56
W2k 9 AN IR AT H e IR HR I HUA

15, fRARBRIZER 10 2 14 FMER—BTR 4 G &, HAHEE T, ridfiE =S
JF AR B 1% H KDFQGITPLHIAATSGHLEIVEVLLKAGADVNA (SEQ ID NO:16) HIZEEEE 71,
HA7E SEQ ID NO: 16 Hh 23k 9 AN FE IR FE AT i) H B 2 SRR Ak I AR, I HHrh

TEAE 3 1 F nl eyl A B4 s

EALE 4 1Y) Q Al ihgl E Bk

TEAIE 5 1 G nl gl S B s

TEAE 6 1 1 nl eyl v 24 ;

EALE 11 1 T nldestigy L B dk

TEALE 14 1 T Alidkstny Q B i ;A0 / 8L

TEAE 15 [ N AT e B S AW IR, e ilik sl S, ik,

16, FRARBRIZE R 10 2 14 FMER—BTR g G E A, HAHEE T, ridfiE =S
JF AR 5 1% H KDITGETPLHHAADSGHLEIVEVLLKAGADVNA (SEQ ID NO:18) HIZEEEE 71,
HAR7E SEQ ID NO: 18 Fh 23k 9 AN FE IR FE AT i) H B 2 SRR Ak FE AR, I HHrp

FEAE 3 1 1 nl eyl v B4 ;

TEAIE 6 1 E nl iyl D 46

TEALE 11 1 H Al g L B dk

TEALE 14 1 D Rl kg Q Bk

TEALE 15 1 S ATty H B A0 / 8

TEAE 19 (1 E Al ikl v &k,

17, FRABERURIER 10 2 16 FER —WTiR 4 & & A, HEHEE T, rid g A EAE
HEk, iR £ ik 51 E SEQ ID N0:83-98.102.103.122.123 il 136-141 IZ ik G E /D
70%, LIk 90% , = BB T 41—k .

18. — P, HoAs & R4 iR AR Z R rid 1) 45 & S B B &4

19. FRAR HT R AR ZE 3R frids 1) 22 /b —Pp e & B 1 A S 25 W bR T 6 7 R e

g .
20. —FhIVE, AL ) E BEAT AR AR BN R ik i 25 & B 1 S P s 2 ) il 771

3
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[R125 25, LLIRYT i -

21, M4 BRI EESR 19 81 20 Frd g s 7%, A e TR g sk, m BA ik
H 4R 2D — PR -

HER2 % H5 PR Y43

HER2 % i & PRI 1 3t B R 08

HER2 2 i IR i R AR T A 0k, A/ B

FEAT -2 2R BB R b HERS 2L 58 IR A5 i 2k .

22. FRIFAUFNE R 19-21 ik () A& 5757, Herp e BTk F & sl 7 vk vy, P ik B
TR E PR

FLARE

P i,

A e,

o,

R, /B

4 i LA -

3/3 W
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BEZEDAEXT HER2 NEE RIS mE S EH

RARGUE

[0001] A B Kt &0 PSR NSRRI 75244 2 (HER2) B A 45 &5 PRI
7 PV AE R 45 5 8 5 DA S S X m &5  B A R AZIR , &5  IXRh R A R 29 4L 5
PRI b B 1 RAE DR VRT3

BEEEA

[0002] A3 EA KT 3244 2 (HER2 ; A HER2 [ UniProtKB/Swiss—Prot 4% 5 A P04626)
AR ErbB2, /& H N\ ERBB2 J [A 4 b5 1) 2 11 50 o 1225 (R () 7 34 Bt i 3R 08 SR It 71 5
S S TR (0] i 1D R A R R S EE AR ), O HE AR R, 22 R &k e N R YR T I
HEAYIFR LA H FR. HER2 2 25 JE 2 A T A TR B (RTK) , H )& T8 72 1 ErbB 32 f&
% J& (Bublil,E.M. A Yarden, Y. Curr.Opin. Cell Biol.19(2), 124-34, 2007) . ErbB 5%
T FEAE T MES Y AR T 1, FF B $E SR 2L ErbBL (AR N 3R 2 AR KR 752 4k
(EGFR) BY HERI ;1% A 2K A JJi 7£ UniProKB/Swiss—Prot 91 )4 5y P00533) LA & i 1K 5
[¥) 5% 44 HER3 ( 5 #K A ErbB3 ;% N & [ i £ UniProKB/Swiss—Prot H 1% 5 i P21860)
1 HER4 ( t4 8K 9 ErbB4 ; i% A\ & H Jii £ UniProKB/Swiss—Prot &1 ) 4% 5 & Q15303) . Ft
A 111 ErbB 52 4R 3 =772 1 7 H1 A 4+ 38 [R5 1, O B s Th R v RO — S Ak (4
ErbB1-ErbB1, HER2-HER2 #1 HER4-HER4) DA K i 2H & () e Vi — 5844 o 244 [R5 AN e Y — 5%
TAERCAAR 25 B2 A o B R I A I HLI T a1 B B IR A Ity 52 A Wl 25 A 3o X 42
Flk NG SESMEY RN . 5HE ErbB 5284 j, HER2 A BAG LA A1 AC
i, JFH R R, RS ERE 2 JG, ZRARIER R BAE 2 AT A AR A 1t
LW IS . B ELA)SE, HER3 A Vo A0 I B P i3 45 A 30 HLd i 5 e ErbB 32K ik
SR B YR R ABOE , SECEE G T IHE 5% . HER3 BYIX M 7R = SR AN BOE 78
Be A& 45 6 2 HER3 B BRUN SR A AF 15244, Ll HER2 Al K Mo FE SRk i & A2

[0003]  HER2 LA K H'& ErbB 24K S5 K it B 4 AP A A 20 i, 1% 4 A A 45 4 3t
W FE 448 T. T1. TTT A1 IV, Horb g5 #ydm TV 55 it A0 2 A i fe i I HL 45 A3 T 59 i 4 4 o
Nzt . FERCARBE 27 264~ ErbB 24K (S5 H3 T A0 11T SL2 0+ A AR, %
Gy (B AH BAE B PRSI 1. X By (k2R RE / R —RAAE 545, BV =R
B ANEBIT I ErbB S2AR IS5 3k 1T 2 [l FAH BEAE R (Burguess A.W., 5N, Mol. Cell
12(3), 541-552, 2003) » 5 S HECARBIR G543k T A1 11T 2 (A OAH B4R, S8 5 S 80l s
A - BUE SR GAGA I AT G538 1T 52 8% o 1X 38 B 32 R IR 4 T 5 e S 25 ErbB
AR T RAIE HIF IS 516 5. G2, HER2 A& ME— (K4 At T 80% S 410 ErbB 22
PRSI 51 , DRI, 53 1T B 4 1 2 - n] @R AT R A I = SRk

[0004]  ErbB 324k —RAK B SRR FE S5 IR A B DL S5 I3 2 11 L QBRI R Ui
G5 T IBOE XM R S S48 T R AR — e B AL B EGR THE LY ErbB
AR T RARI AW 140, HER1T-HER1 A1 HER2-HER2 [RIJR — AR % BT T 3% M A 51
U (BRK) 15546 SRS, 1 HER2-HER3 95 — BARHIGE PI3K 5 545 Sl (45

5
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NI AKT B0 ) » FF AR A A A7 o 955 b, 7EIMoRI 40 i AKT #% HER2-HER3 {5 5 1%
T AR 2 SRR A4 B A7 3 FE LA R A B KT HER2 BB [m) 2547, 40 B e BE P A i 2 BR L B0
(Berns K. Z5 A, Cancer Cell 12, 395-402, 2007) .45 #Rf) A% , 7E 1% LE4H Aty 47111 HER2-HER3
I3 1) PI3K-AKT 15 54% 2 A Od A B, -2 BAMIAET: . R 1 408 5E A A7, HER2 15
SESER RN 5 e R, i A AT .

[0005]  HER2 7E£ 20 % M BT A3 AL o B2 SR 08 . | T LI R AH 5G4, HER2 Bl 26 —
RTK, B XZ 58 — RTK BF & 1 ¥E A A= 9 55), B i -2z 2k # 4t ( Herceptin®; Genentech) » 1%
Puik 4G HER2 &5 M3k TV FFidad iR 58 4 1 M LR LI #Da) HER2 (5 546 T X4
E 983 40 P T 1% S 52 4k N 7R AL, S BRI HER2 Rk /K T FI{E 546 S, 3 5 B s 76 A4 ik
o M ZERPPLCEUA TR ALIRIE A LA TE, 5 R T AT A i R AR 3
o SR, M2 Bk pTE EEA UG TEAE A IE B AR5 W B B e T RE X R )R
IT o FERIE R SE A B0IE ST 2R, P2 AR T bR, HoRUJi HER2 B & #a 38 11, R Z 2R L4t
(Omnitarg®, Perjeta®; Genentech) . 15 # S ER FAHLALL, EHIRA ST K LA MK HER2
) 2 3k K, T S i 25 R ABEL T 52 4K — B Ak 45 M3 11 T3 HER2 [R) 35 — SR A4 A1 S Y5
TRARIITE o M2 Bk AR AR SN AR N AE B — R B A BN B R IA TT D s 2R
H5 2R P A A BRI RN . Rk, AU 4 A mT DLk oA FURRE 3 I bR v
PHVEYT (Capelan M., ZE A , Ann. Oncol. , 24, 273-82, 2013)

[0006] 12 BREEFFHMA 22 Bk BT IR 2E A PRI R JIT AR I PR R D SO R R A« R A (Rt
i 8 T A8 7 R A R B ) HER2 S5 M8, 1T AN TV, IX 55 i dfr 2 A= 1) [ Isf 8 7] HER2 (R &5 4438 11
ATV B >33 B, 122 4] Symphogen IELER A HIET X HER2 HZ5 #4420 TT AT TV
FIPTARTE A W0AE I R AT /D BRI AR DL B H — S8 o sy (K ph R ( RIER T Bt ) il 2 Bk
B ) o

[0007]  [AJA¥HE, US2011/033460 ik T 454 HER2 FLE I, T AN &5 #4038, TV PR &
7E DNA & B A BT474 AR A7 e /0 B B[R &8, h4k, US2011/033460 ibfHidk 1 45
A HER2 TP FPAS [R] 2 57 PR XURE S Ve oA, Horp— ANSRALA T HER2 B33 T I HL o —3%
RNIAL T HER2 45435k TV,

[0008] WO 2009/068625 il WUKf S puik (biparatopic antibody) FJEEAKIIE K, 1%
PUART AR AL &5 55 — PUAR S5 M 3ORN 28 Bk 5 M 380, 28 — oAk s i3 5 ih S ok B 0 58 4 45
4 A HER2, %58 R 5 I8 4s & HER2 BN FIERAI B —&B 5y . A, — iyt ih B
SKBR3 4 Hu 3 58 48 HLAE A, 1 — e B IE . REllAE, WO 2009/068625 % 18 XU 7+
PEDUAR AR I A, Z DU AR 75 28 — DR S5 M 3RN B8 — hudk s i3, iz 8 —
Prik g I M Z 2R B SE 4 456 HER2 (R, 456 HER2 M Z5 M3 TV) , %58 PR g il
22 Bk BT 58 S 45 A HER2 (I, 4545 HER2 (IS5 38 T1) o Mg AR, Hordp &5 5 S5 K38 TV bifk
SER I B B A A AR I TT BB AR S 38 N By, 527t EL DBy Pl JA g A » ) 7 JHL e B
) (BRI, G56 2500380 1T MPUIAR S M I8AE N By ) A WS BX FERE T . &2, WO 2009/068625
IR 7 B[R] HER2 1 22 T XUHRE S A P ) g 4, JLAE SKBR3 4 3 58 B4t 5 5 1% 5 o] A
A RS (BB EEE DT ), (H BT 20 B 25 A TR A T R

[0009] &R T A 45 G &, W WU A 4> BUEE ) HER2 /Y = A o A AR

6
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(Nielsen, U.B., Z A\, Cancer Res., 60, 6434-6440, 2000 ;Steffen, A-C., Cancer Biother.
Radiopharmaceut. 20, 239-248, 2005) » IXAE K445 & W AE A R 45 &, I 58 &
2NEEE S (AN E S & BRI R 701 ERARERAL ) BXURERE+A
]

[0010]  fE N PL 4R A7 A2 197 v A0 SML [ B AR, B 45 & & a4 & 45 M 38T
T ¥ % M4 & ¥ 4 1 (% W, Bing, H K., Amstutz, P. A1 Plickthun, A. , Nat.
Biotechnol. 23, 1257-1268, 2005) , FE K L 78 A5 HiH. —MARE Fe MIXRKH AL &
ARG A ST Rt EE )T & Qs E ST g (W0 2002/020565 ;
Binz, H. K., Amstutz, P., Kohl, A., Stumpp, M. T. , Briand, C. , Forrer, P., Griitter, M.
G., F Pliuckthun, A.,Nat.Biotechnol. 22, 575-582, 2004 ;Stumpp, M. T., Binz, H. K Al
Amstutz, P., Drug Discov. Today 13, 695-701, 2008) .

[0011]  WO02002/020565 f#fiih 1 fnfaf foy it 5 55 77 31 B W KSR R H — BV o IX 284k
TH I 5 7 21 45 8 OR824 B B AR v 5, IR BT DA N i A C g I A
B, LLB ik ¥ A1 Pluckthun, A. , FEBS letters 539, 2-6,2003) . %87 8 45 & & AL 35 &
T E B EE P HE E (DARPin) o Z TR T 456 % HER2 1§45 7 1% DARPin [#)™
4 (] i, Steiner,D., Forrer, P. #1 Plickthun, A., J.Mol. Biol. 382, 1211-1227, 2008 ;
Zahnd, C., Pecorari, F., Straumann, N., Wyler, E. A Pltckthun, A., J.Biol.
Chem. 281 (46), 35167-35175, 2006) «

[0012]  dgeilr, Fk 1 Wt BOBURE e B B B B e 81 BE ), A [A) HER2 (Jost, Ch., &%
N, Structure 21, 1-13,2013) . /E&F Fmild Sk (KESLARRA BRI FI8CR ) &
e AN A R A S5 R, (—ANERTA) HER2 B 45438 T 3 HL 55 — 8 [f) HER2 f &% ¥4k
1V) 456 AH EC B B8 [m) HER2 A £ A3 TV (1) il S22k i 7E BT474 40 I S B 5 i 40 A
TR . % R E S Y E A 2 AN HER2 4> T4 T N AS AT R /R, B, it
PN 4 & Y HER2 491, {87 04 i, AT A8 AN B8 S AT AR] EGFR SR % 7 T2 i Re iE AT 15 5 4%
T RAR, B (b AR AT 1) R A, PR T B A R B A0 B B AR A

[0013] RIS IA +2 R 3 B HER2 (¥ [m) A5 F) T2 , 91 Qs ik AR VR T, 3 PR 75 22 72 AR 3R
AR ) HER2 R4S &R .

b4

[0014] AR H B2 4E HER2 BIHris Pl

[0015]  AKRBHR) 7 —AN H P2 S A0 HER2 A5G40 iE 5 /% 3 B bLi .

[0016] AR — H B2 R4t —FfEguie (B, Momgnie ) L 8 5 8UE 2 il
il HER2 NS R4 34 75 A / B ST 008 ik

[0017] AR HBIH 73— B 2 SR AR OURE S 3 2 7 91 2 1 AL B HER2 1) P A2 4 33 1)
HB—YRIT ik

[0018]  ARHAMI S — B 2SR AU RE VA TT IRBNEFE

[0019] AR BIHI5 — H & SR ARE X R B AT, %3697 B R IR Dhacr / 5E)
YEF /I

[0020]  ARHIRI 53— H B TRAL— PP X rboig e i n] IR B VR 9T 12387 A S (8.

7
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A1) X B H AR T VA B, BeA Pk

[0021] R EHMEEL

[0022] X 4& H I8 SR B SR B 3 @SB, MR AR 23K DL U B i — 2D A TR
1% ) SE Tt A5 o

[0023]  EECHRBA PERNHG I 1) 5 1A SE VR A H R AR AN IR T AR B, X 28 g 7R AR o R 2
i GBS T AR FR ), A8 & BASBR T A FF B ST, 76 52 B AR K BN, A8 dss RN G2 m]
DA 2 A FBSCRI S SR (1) 2 20 A B 5 SR A AR (R SE e 5] (1) Fe e A8 T o FERUCR) LR A,
ARAE “BE7 AHER e B B, I BA E ] “—7 80— AHER 2 AN AR
SE Tt A 1O A AE AR ELAS [R] (1) AN B BRI L 3R vh I A R IX e 55t 1 2 A A Be A RS A
PR SR (AT AR B BB AN BE AR S B il 4 i BH RIS L

3 &35 A

[0024] & 1. DARPin 5 HER2 454

[0025] 40 1A 1 1B i, B FH AL ) HER2 454438, ( G5M93K T 450038 TT1-1V B4h i
I-111) VBN 3E4 &0t 554 ELISA X #4 DARPin 55 HER2 M AhahAts (G544 1-1V) 1)
ghh . A7AE 500nM Her2 25438 1 HI1% % T, DARPin#t51 A1 DARPin#52 A~ A] DA A HER2 ( 45
PR 1-1V) , R HE ARSI T F AR AL, DARPin#7. DARPin#53 Fll DARPin#54 454 45
R 1T, R A 500nM Her2 454435 T 8% 500nM Her2 S5 M8, TTT-1V #ARERT I HE S 2 oK
Her2 ( 5#y48, 1-1V) . & 1C JE7~ 7 84 DARPin W] DL4E & 76 i 5 T B ) HER2— W22 Bk PR F
SEk BIFH, SMZER R4S & HER2 5148 11 Mt, 456 HER2 ERIARIERN . =T
S DARPin )5 Mo OD, 7E 450nM [ 6% L& 2 620nm [ OD ;C X /& DARPin, FoA 45 A HER2 ;
d1, HER2 H£5 #4381 ;d1-3, HER2 (45 M4 1-111 ;d3-4, HER2 F&ERIE T11-1V,

[0026] &l 2. B FIRURE S PR 25 A B O BTA74 24 Mo 386 48 r 4 sl 46 FH

[0027] WX B4 DARPin ( B, DARPin#1 A1 DARPin#18) \iX & a4y DARPin )AL IR &4
AL B AEAS IR BR [7) (1) 3% L8 B4y DARPin F0URE S 1 455 8 1 (DARPin#41 A1 DARPin#49) Xt
BTA74 3EFE AN . B 2A JEoR T AN [FIVR FE (P 0URE 57 DARPin X 38458 il 4 FH 9 B AS
A (Y ER AN S0 e s 1 AH . A A it 28 . 255 1157 DARPin#t41 ) 1C5fE N2 2nM. 36 2

H12& 7 ASF ) DARPin 1] 1C5fH . Kl 2A FE7x 1 0D, 7 450nM 176 % B 2 620nm [ OD £ X

C. DARPin ¥ (nM) 22P. X FliLAXT BARE B . B 2B 7R T XURER 1% DARPin IV N
100nM R8RS 5514 DARPin. B DARPin 35 [ VR A 0 FH B RS AH . 1) B4/ DARPin X34 5
[P0 OD Zxhi7E Y Bl K OD S Bl BG %8 . 22 WL T 3K DARPins. #41.DARPin#41 ;#49,
DARPin#49 ;#18.DARPin#18 ;#1.DARPin#1 AJ5E X :n. c. HixHAE,

[0028] & 3. &P % DARPin % BT474 2 o4 5 ) 31 )

[0029] iZKE /R T B & A FE N Fl /8% C ufy 5 & 5 5P 81 45 0 88000 XURE =
DARPin (#23, #24, #33, #37, #43, #44 1 #41) 4y 205} BT474 $EHE A6 X T2 A [F 19 54
ISR 7 AN [V FE 1) DAPR 1 n S 34 58 A 7 FH DLSAE RLR 43L& 28 . 32 2 71148 T4
[ DAPRin [ 1C,fH. [ 3A J&7& 7 27 DARPin#t15 [19X04% 5 14% DARPin 30k 7 A 3 B &

3B &7~ T DARPin#18 7F C it () WUEE 5% DARPin (R4 . & 3C 1 3D &7~ T DARPin#51
7E N 3 F1 DARPin#18 7F C 3fis () BURF 55 P DARPin 4045 H, 35 H & 3D &7~ T DARPin#51
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7£ N 3 A DARPin#21 £E C i (0 XU 5 % DARPin f#IHIVEH . MiZk K R T 0D, 7£ 450nM
(1) )6 %5 £ 9k 2% 620nm [ OD, &1 Xt C. DARPin ¥R (nM) 22 1. X G LG Bhs E Bon. 21
N3 DARPins. #23. DARPin#23 ;#24. DARPin#24 ;#33. DARPin#33 ;#37. DARPin#37 ;#41.
DARPin#41 ;#43.DARPin#43 ;#44.DARPin#44 & L.

[0030] & 4. 7EAS[AIFI4H AR 2 AR 0URE S DARPIng#41 X 24 Pt 384 5 41

[00311 I X DARPin#41 1 ffi % Bk B $T X NCI-N87 ( &l 4A) 1 ZR75-30( & 4B) LA J
MDA-MB175 ( & 4C) HGHEBIFMHIEH o X T8 A R AN RES B s 1 A R EE1) DAPRin X
B HE A B DL B SRS 2R . 3R 3 4% TR R 1C,fH. Mk KR
70D, 7E 450nM HI 6% LR 2 620nm 1) OD, &%) C. DARPin 3R FE (nM) 22 P, X b LG Ebs
FERIR. 0L N 3K DARPin FIAH ST #41. DARPin#41 ;T 2Bk BAHTHI E o

[0032] [P 5. FEAN[RI4NAD A XU S DARPin#41 S T-H5E S

[0033] WX TE BT474 4HAf ( & 5A) FI NCI-N87 4 ( & 5B) LA Az MDA-MB175 ( & 5C)
DARPin#41 A1l ZER PO T- 15T o KT & A FE R AR B s 1 AR Z ) DAPRin
SHE T 1055 5 DS B A 2R 28 3 5148 7 AR 4038 2R 1) BCofE . & 5A [F) il 28 1]
JE R T 0D, 7E 450nM )25 FE ek 25 490nm f) OD, &1 C. i Z Bk 31 EE DARPin W (nM) %4
Kl &l 5B A1 5C i T2k K g7 1 RLU, AHX G EE S Ar XS C il 22 Bk HL 1B DARPin KL (nM)
22/, X DA B R . S L F 30X DARPin ;T H-Z Bk 841 s#41. DARPin#41 i 7E Y.
[0034] &1 6. LA DARPin#41 I X 24 o 384 5 340 sl 4 FH A 8 T2 (R0 05 5 I Bh %
[0035] X DARPin#41 FHFEHE i 22 Tk B HTANIE 22 2R BT DL A2 100nM i 22 Bk S50 A0 2 1
22 2R BT A 2 A X BT474 2 i p) 38 S H0 /B FH AR T2 1075 5. B 6A s T X T %A
[F) PR LA X0 B8 e R B 1) DARP 1, 5 35 7 VA< P55 0 38 B AR 40 4 ) DA S 2 () 4100 i 400 & it
2. T IHNHETREMM AN ICMH. ZMLEERT 0D, £E 450nM 1) 55 B f 25 620nm
f¥) OD, &1 %} C. DARPin/ FEHEWKE (nM) 221, X Bl LI BbRE Son. B 6B R T X T84
[i) P B AN RIS, AN [R] IR B [ DARPin, 2% J 3R FE X T 1075 55 DL SAH . IR 0E 400 & i 6
3 HIE T AR R ECofl . ZMh & @R T A EE B (RLU) %1% C\DARPin/ %
#E (M) IR X F A EhR BB~ . 2 WL SCKF DARPin T+ 2 BR T ;P22 2R
BT ;#41. DARPin#41 [15E Yo

[0036] W& 7. AN[EIFE A XURE S P 45 5 B (% BTA74 41 A48 5 s 30 1) 4

[0037]  ZKERE R T BHTE N 5 ) DARPin#t1 FI7E C 3 ) DARPin#t18 2H 5l A R 2 XU 5%
£ DARPin % BT474 S5 FIH0HI/EFH o« B TA J@7n 10 T-AS [F) B AN iR, 85 P ik B 1A AU
£ DARPin ( iZXUHF 7 M DARPin 8 50 B A7 K LI 1 58 11 ) 56 389 B A 410 1) L S AH 82 () 417
HHA 2R o XURE 5P DARPin#63 7E H: C ¥ Cys B IEHE 5 £ —WEAk, T XURF 72 1% DARPins#64
F#65 & e & R IME A E AN EAEE PSS B 7B ER 7T AR PR
5, fE 456 HER2 1B 52 5 A1 4 A 38 2 18] 35 A AS [R5 Sk IR A [R) R B 1) 0URE 53¢ 7% DARPin Xof 3
FE B LA R AR R4l & 2. 3R 2 51125 | DARPin [#) IC,fH . % MZEE @7 1 0D, 1E
450nM FO'6 %5 FE IR 25 620nm (1) 0D, #1506 CANEIHEE ) DARPin (nM) Z: . X Al UG Ebr i
7No Z2 WLF 3K DARPin ;#66DARPin#66 ( HAE AN 8 5 7 8l g itk 2 (AL 2 MR K
FEBIRE GS— 423k ) s#67. DARPin#67 ( HAEP /N E P A4 il i B 5 5 MR KR
GS— 23k ) ;#41.DARPin#41 ( HAEMANEE 7 A S MR MAH 10 MR KR 6GS- #%
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3k ) ;#68.DARPin#68 ( HAL AN HE P g5 Wil 2 [R5 24 DNEIER KB PT- 323k ) 1)
E X,

BASLHER

[0038] R AR & BH () — > SEaitif], AL 45 & S A& B/ — S T EH G T A S,
HrR TR AN 5 51 45 38 R A 45 A HER2 FI AR X, I HLH o BT id 3 2 41 45 44
S I AN R o

[0039] &4 Nl HER2 RSN 70 5 A8 2N E RN E S 75451
1 (AU E R R R P 5 S5 R 306 HER2 AR ANX B 4 21 ) RO &R AL
At B SCMERE A HR B U7 vk [ AR AR IR 25 &0 (lan, ih 222k s ARy 22 2
FARIIAE s 6) 454 HER2] H A A MR B,

[0040] A HER2 Hi 1255 NRIEMR A, H 21 NEFEFREIME 5 751631 N IERR H A Sk
X (i, B ah Ml T 2 1TV IS ) (23 MRS IEIX, DL A 580 NN ZE IR 1 2%
SER I

[0041]1 L, HER2 [ AM X 5 Frid E A 45 A 5 I 45 A R BT ik 58 55 7 4 46 My sk 4 &
HER2 [ H /X IR & AR BRI FAT R AR ) o [RIFEARR 1R b, BT ik B8 55 7 471 45 ¥ 3 45 6 2 HER2
HIAMX B 2 DA FERIRAL. [FIFEARIE L, Frd 85 8 7 51 25 #4345 & &2 HER2 Fu/hIX (1) 2 A
[) {78 G R R A

[0042] T2k I o) — > i (R AT R @ AR AR B (W B4 45 & B 15 S 12 4 R R IR 1) HER2
HAM X B HESE AR B, IX AT AR B B XU S M 45 A BE 5 HER2 BB AR X[ 2 NANTH
RISy T WA HAE 45 58 (S2itifl 8) (B, iZ4h & ) 2 AN & F 41 45 9 3L - 1
[F i 45 & 2 AH A 1) HER2 70+ B RS [RIZR A7, H HAIM 8 487 HER2 M 40 X Ak T 3X Fog i E
BUESHEH . MAHEREFEFBRXMHIEBIESHR . EEPE, X 2 NEEFHI45 85
TEREZRTEMANSSEAY, B, XA EE 7525 M3 0 W IR S AR 7% (F
2B) o BEAb, X Fh4E A B 5 HER2 UAMX [ A0 254 mT Ll il SR8 niisE & 4 (BP, [F25
SiERMPARRMWAGIE ) P AEMRS SRR BG5BT E, X R RA
s A M EAE R SR . 2, WLl fros, %45 A 8 5 HER2 e 5 1 AH B4 A AT LA
fif R B T X X B B A A S AR A R A R TS S

[0043]  RAEIXLEELIR, FEAH R EE E P Y 2 AN [F] ) 25 5P 510 46 40 8 R S RFAR I 45 &
F& B ERAL, M-S B0 BE A S8 A0 738

[0044] 55— EE 445K LE & 2 HER2 b (R ALEFS 55 — 5 & 5 41 45 Fy ek N AR AR A
/ B A R B, X R — EE P A48 HER2 FH MR A4 & .

[0045] 4N St B 7 12 56— FH B EL 5 A7 4 A e A A I AUl T 3 i L AR i
[0046]  TEMRHE A A& B 1) B4 45 6 8 1 ARG Sl 9l v, 28— B 55 7 51 45 A 345 & HER2
g fIs 11 I B 28 — 8 5 P 41 45 Mk 45 & HER2 [R5 F 38 TV,

[0047] B p L T RIS, RIE “E AW 117 BWE RN EE P AR EES S
HER2 P25 38 1T (HA2, IXAN € SCHFANHERR BT id 5 57 51 45 A 38010350 43 ] DA H e 25 33
b, B . X AR T RIE “45 & g5 1V,

[0048]  HRA4fE A 2 BH B XU S 1k 45 & B A [T #E ) HER2 A5 M3k 11 A1 1TV ELILE BR R
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PRI AR B R S AR B ROR . EIX e 25 A B (0 3G A AN 5 S 4t B s T s L R
(24 S22 A LI B R I HTARSRAS AR E R M B 2 . filin, XN & 2R O 4
TERIL T R Bt [ Hed, 43 SRR 1) HER2 fR 45 My 3a TV AT TT #1222k B AT 22 Bk 2
LG (B 4.5 #16) ] 5 RMIREE . A2, 5 HER2 FIL5 I8 T MR IV 4561
— R M A A R A R X B R AR B RO (1 3C A1 3D) .

[0049]  ABRIBEL AN G 50 € 5 B 5 7 51 S5 M a8 45 6 1 HER2 A0 X1 485 ) 38 1) 7 Vs
(i, Jost N, A L) .

[0050]  JH A W P XU 5 14 45 5 2 (1 R A #E ) HER2 25 #4935k TT A0 TV A BESE A 0%
ARG T HUAREE [ 7 3%, FE R S E, H9E N BB HER2 38 Rl ) N JaiE A B2 3L

[0051] PRtk IRIEA KBS & E B ENR g & E S, B, HAF RN FE S
#2 (HP,HER2) B 2 AMAFZRAT, seab s (B, Z5hg3s 1T A1 IV) 19 2 PR EE 7 o4
Pyt (E, FAREEEE & XU s 2 4 e 2 ik R 2 2 ik (BRI EAG AR R B — A Bk
HEANHEHEAMNPURREE TSR ZIK) FZK—F, 28520k B0, & f 6
% R A [ AR 1 B 3 A4 ADNECE 2 ARA PR B R P S 2 K, & AR
KRB BIFE I

[0052]  7EULfd Y HER2 5 Je N3R B2 AR KK 75244 2, HK A Neu, ErbB-2, CD340 ( /L
340) B¢ p185. HER2 A Fz K A7 34k (EGFR/ErbB) KMk 7. fE A, HER2 Hi ERBB2
Y, ERBB2 s&47 T NGtk 17 KB (17q12) BRI 24100 R LR . HER2 /) UniProtKB/
Swiss—Prot %45 N P04626 .,

[0053] AR AN & B B D036 STt 9], 12 56— RN 56 — 55 B P A 5 R S T A TR | 22 ik T
# W) HER2 PS5 #4038 1T B &7 51 25 ¥ 38007 T3 ) HER2 A £ 44138 TV 1 B 25 31 45 M3 )
N ¥t

[00541 54, & 2A DL K AH B I 7R 1 IX Besiffs] o & BN © 44 N ARt i J 7 B 1)
HER2 (&5 M3k 1T 15 52 7 41 45 My 3 AL % 1) HER2 PRI 45 A48 TV () EE 57 B 45 44458 C i )
ShA I ERBE ) HER2 [ Z5 M350 11 (38 &5 7 1 4 e 3o T4 ) HER2 &5 443k TV I E B 7
FI RN i ) 25 2R 1 I D R R/

[0055]  ffidedh, 454 HER2 (45 M3 1T TR SE — BB Py S5 IS A S0 Z Rk By 5
Sh6 2 HER2. il B 1C R 1 IR LL 8 5 7 51 25 M3 5 A 2 BR BT 35 4+ 45 & 2 HER2.. [A]
FEACIE L, 454 HER2 S5 TV B PFTid 28 — B P A g oA 5 i Z 2k bt e e 45 &
HER2. {541, DARPin#18 %2 20 () # & /7 5| S5t AN 5 il 22 Bk B P 5 S 45 28 HER2. ANAN,
AR N 53 JE A B A A A 380 15 5 i S Bk B U E A 2 Bk e 4 45 A &8 HER2 [T
2 i, nseEfsl 3 s

[0056] XA, 7R S — Rk St , S Z BRI, %28 — HE P S s &
L5 HER2 Z5 #4035k 11 ANFIIERAL. RIFEHL, 7558 AR Sl o, S5 ih 22k s hi b i, 56 —
HE YRS G5 HER2 G5M3k IV ANRIMERAL. fEASZIR T ER GO T, KN
I 3 T BT s B 2 /b — e R R Rl X S s

[0057] R A K BH 1) 75 — AR IR St fe], Bir il 25— B 3 A M IBON B L R T I 45
5, BRI A R D R T A AR, I TR B T E R T A S O R BT A 4
P38, BT )4 B 1 EEL T S A A

11
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[oo58] e, ik B B B 7 51 45 M IR B v ) i B B B P A A R e s 70 ~
300 NEIERR, KL 90 ~ 200 NEIER -

[00591  [F] W A0 32k M, A K BH (1) B2 52 17 471 45 A 3808 4 B 1 6 R 4 45 R Bk, BRI AE WO
2002/020565 H Bl 7~ I R B B R 7 A1) g M3k . S s 7R 7 X HER2 F A [ 45 4 3k
BT ORGP B A Bl B 1 B R 4 A A S 4

[0060]  AR¥EA K BH L S 9], %58 — R 7 4 S5 M3 AE PBS A LL/NT 10 M [ Kd 25
# HER2 f a4k X I H AR 56 — B 5 7 51 45 /3R AE PBS w1 LAZNTF 10 M ) Kd 454 HER2 i
HhIX .

[0061]  Kd M e 45, Hobg itk — B 1 N30 o Kd RE/NT 10 M A Refl 2 751 45
Feydsloxt FLAR B RS HISE RN 7 AR IR, B 5 5 51 45 /3R AE PBS R BAEE 10°M. 10 "ML 107 "M
N, B, AR EL 107 M /N Kd 25 & FLER g5 Rk

[0062] Sl 2 JEon 1AL & 7E PBS DMK 10 M ) Kd 454 HER2 Z5Fylek 11 1 / B 45 K1
IVIEAMNEASESEA,

[0063] AR HLIESLHER], AT 454 5 A LANF 100nM 1290 B (TIC,,) {E #MH| BT474
YU 2 . ik, BTk 454 & A LT 90.80.70.60.50.40.30.20 5K 10nM [ 1Cy,
EL A BTA74 40 1) 52 8 HE . RIFEARIE L, FTid 45 A& & A i 2220 100% .90 % .80 %
70%.60% .50% .40% .30% .20 % B 10% BT474 ZH M0 ) 52 830 54

[0064] AT LLIE I AATIER B AR N D38 S0 AR T BORKS BT474 41 A 00 & A R B R 45 &
E AP TE I Th e, B, WsLEEE] 4 fras. Piikih, BT474. SKBR-3. NCI-N87. ZR75-30.
HCC1419 55 MDA-MB175 4 il m] LA FH T+l 5 4 i B i A4 & P40 sft] 365 5 ) DI e, 491, 2 SEZ i A5
5 Fi7e

[0065]  FESEHERG] 4 A ATFHRIR T LLANT 100nM [ TC,, B F0 ] BT474 20 1) 52 35 144 5 1)
HALSEEA.

[0066] AR HE A< & B (9 Iy — DL ade SE A7, P ik 45 & g5 3 LA/ 100nM 1 2 B0R 20k B
(ECso) 7E BTAT4 MM i F T, Plikth, Prid 45 &8 H LA/NT 90.80.70.60.50.40+ 30,20
gl 10nM ) EC,7E BT474 4 h i ST,

[0067] AT LLIE I AATIER B AR N D38 S0 AR T BOKS BT474 41 A 00 8 A R B 45 &
EAFESHETHThEE, B, WsLiEfl 5 fras. Piikih, BT474. SKBR-3. NCI-N87. ZR75-30.
HCC1419 B MDA-MB175 4 il v] LA FH -l & 4% & B AL & 05 S T I DR, 491 4, 40 SE i)
5 7o

[0068]  FESLHEM] 5 1 ATFIFLIR T LA/NT 100nM fY EC,off 7E BT474 40 b5 S T- /) &
e EmEA.

[0069]  FRARALIE Sy, B i 25— FH 25 — H 55 7 4 A d o o 2 ik Sk 4.

[0070] 81 Ta1, 3K For 22 JOA 42 Sk mT LGB sk (SO0 A5 il A (90 25 &5 R 38 1) i B cDNA 3R AT 285 (R ik 5
S XSG A FAS O R 2 MR E R P MIRTE S 2 I E A

(00711 40, Z kv LA 43 00 & A R FE R G A1 S, B P A T () 3£ k4 i, 1 SEQ 1D Nos: 7
212 . RSPk L], T DT SO IR I “ 2 B4 7. T EACHE, % 2
AN AN SR AT LA, 1, i i 3 R 2 R Rtk sk, B R .

[0072] L, 7E PBS. pH7. 4 FE A L& EAM / BEHE 7Y L2+
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AR (Tm) & T 45°C, ARk T 50°C, Ekm T 55°C, 7 Him ik & T 60°CH .
TEARTRAM T, RARHMS G E A SE TSR A e R =R . XFh%
IR B SRR R WM =R 50, X538, filan, v] D47 [ — Rl . i E A
GG EEA/ BUE ST A S5 IR 2 3T B 1) AR R IR G IR A AR 3 e i R T
TN 10 C LB R 22 100°CAE AT I 81 [ B A5 M 3 EAR 1 B PR B A8 1 o SO o A0
WHARN R ES S M BRI E . 2456 & D EE PSSR AT
B 1 FR R AR R I B R B I 22 I R e

[0073]  IARIER) X FERIE A LA R AR / iR A EE P AL 2475 37°C, PBS H
Rt 5 K, kit 10 K, EARE#E 20 K, EAALEE 40 K, ikt 100 K, %
HALSEGEAM / B 0 BT SR SA 20g/L, ik ik 40g/L, AR &
ik 60g/L, B = F ALk Eik 80g/L, ik ik 100g/L B, /T 5% (w/w) BRI TR EE
Yo AT EDTTE ) H B B i i BBl A HUT ( ANV R s HK AR K b 3
) KR BEM IR . AHEE 107 000x g B0 10 208 MR ARE S IR AN AT
RN AEPBS37TC LIRS FRFAM THAL A EOM /B E A BRI 8> T 2%,
BARIEDT 1%6.0.5%.0.2%.0. 1%, 8Lk DT 0.05% (w/w) IABHEREY). 7L
T AT SR o SR M IR, 15 R AR A 7 VR DN 5E ATV I AN I P 43 R
) B AN T SR B A B

[0074]  IEHLIEHIRZ AESA 100mM —HR7APERE (DTT) [ PBS 1 37°CH55% 1 8¢ 10 /M )5,
AR RN =AM BAL G EOMN / 8 E A =TT A 4.

[0075]  FE—DRERIBISEHEEI T, AR LXFEREASGGED RO 2 MhEDE
57 B S5 A3, 5 S 45 A HER2 FF BAT 0 b5 SCR T 7 B BSOH k 1) A s 2 i 3 B AN B
EMR .

[0076] R A A BH 0 e DL de iy St g, $ L -

[0077] FTiRSE—EEFHIGEMIR 5% E EQ ID NOs:62 £ 68.72 A1 114 £ 121 IR A
G P YR 4 45 A 2 HER2 5 A1/ BY

[0078]  FFiREE —E B FAI 45 M 5% H SEQ 1D NOs:74 % 82 (4 E 1 5 8 7 51 45 k15
TEgret A 2 HER2,

[0079] KA N CEUESLIX L8 #5751 S5 I8, 55— B B 7 JI 45 M 3845 & HER2 1 45 14 35
11,156 —HE 7y 51384 & HER2 HIZ5 e 1V,

[oos0]  ffidktths, Fridk 28 —EE Fy| 45k 5%k H SEQ ID NOs:62 %2 67 1 115 2 121 K4
EAEE I E S 456 2 HER2 . EARIE Y, Tk 28— E R P A 45 51 H SEQ 1D
NOs:62.115.120 F1 121, #5152 SEQ ID NO:115 A1 120 [ &E A HEE P A S H 454
% HER2, [AIFEfLiEHh, Frid 26 — B2 7 5| 45 /485 1% B DARPins#l & 6 Fl1 54 2 60 45 &
EH, Bk, 5% 5 DARPins#1.54.59 F1 60 HI45& & A, 45 5y, 51% [ DARPins#54 Fll
60 M4 & | H w456 2 HER2,

[0081]  SAMRIEHN, Tk 3 — B 5 /7 H 4538 51 B SEQ 1D NOs:79 % 81, ¢l SEQ 1D
NO:80 181 W4t H EE T S MIe 4 456 2 HER2. [RIFEILde, iR s —H 5 /75145
FI8 51k B DARPins#18 % 20 4558 H, R, 5% H DARPins#19 120 K145 & HEH %
545 % HER2,
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[0082]  HRAME A A BH ) e il St sl , $2 L -

[0083] Hf—EE G S T E SEQ ID NOs:62 % 68, 72 A1 114 £ 121 11—
EHEL I SERIEEE ZE /D 10% @R T 5] — B R L ER 51,

[0084] 5 " EEFHEEHIEEE Tk E SEQ ID NOs:74 & 82 [)— M 11 B 5 75 45
FIBEA 2/ 70 % QIR 7 91 — B B R 7 1)

[0085]  Ff HHAdt— D

[0086]  TEFTIAEEE AEE FHIGEMIAIE 1 G A/ BAENLE 2 1 S nlkPEHh B L SF0
[0087]  TEFT A A B 7 HI 45 MBI E A B LA/ BRAE B 5 0 B N AT IR
ik A B,

[oos8]  ffidkttls, Fridk 28— EHE Fy| 45kt & 51 H SEQ ID NOs:62 %2 67 A 115 & 121
[ — ANl B A B2 A a5 M B B0 70 % | IR A B M R R A . Ak
Hi, Frik s — B Gy S A S 5% 3 SEQ ID NOs:62.115.120 F1 121, 4542 SEQ 1D
NO: 115 #1120 ) — M8 HH B P IR A A 20 70 %6 LR 7 51— BUE 2 2L R Y
Hlo [RIFEOLILHN, BT iR 25— 5 5 7 41| 25 #3800 7 55 1% B DARPins#l % 6 1 54 & 60 H45 &
EH, Bk, 5% 5 DARPins#1.54.59 F1 60 H145& & A, 45 5y, 51% [ DARPins#54 Fll
60 AR ARG 2D 10% AR TH]— B R IETR T .

[0089]  SAMILEHE, Ik s —EE )PS5 & 51k H SEQ 1D NOs:79 & 81, K2
SEQ 1D NO:80 A1 81 f—/ Mt 1 B &7 A S5 W38 LA 2 /0 70 % B IR T 41— B & 2
MR [FIFERIGE L, Bk 28 — E B o 45k id 0 & 51§ DARPins#18 %2 20 K145 & H,
Fenlls2 51k B DARPins#19 F1 20 () 45-& E A BA £/ 10 % @ AR 77— B = R 7
P

[0090] L, FriRsE —4h s I EH B /Py A & 5% H SEQ 1D NOs:62 & 68,72
114 2 121 F— M EEAEE S MIER ARG 2/ 70.71.72.73.74.75.76.77.78.79.80.
81.82.83.84.85.86.87.88.89.90.91.92.93.94.95.96.97.98.99, 5; 100 % & L L ¥ 41 —
EVQE e s 1|8

[0091]  fLideth, %28 —#i R A EE P A S E & 51 B SEQ ID NOs: 74 2 82 1) — M4
EHEE SR £/ 70.71.72.73.74.75.76.77.78.79.80.81.82.83.84.85.86.
87.88.89.90.91.92.93.94.95.96.97.98.99, B¢ 100 % S FEM2 7 41 — S0k = LR 41
[0092]  [FFEfLIEHL, ZE —HiE A B G PHSEHBEEE — N WA EAMENESR
AR B A &/ 70.71.72.73.74.75.76.77.78.79.80.81.82.83.84.85.86.87.88.89.
90.91.92.93.94.95.96.97.98.99, 8% 100 % &I 7 71— U = LR P51, Z— A A
B =AM A EE R AIRIEAE T [ SEQ 1D NOs:62 & 68.72 F1 114 £ 121 M E A=
27 5 45 K3k AR N S AT C g nig AR R 22 J)

[0093]  [FEfLIEH, %28 il A B E PHSGEHBEEE — N A EAMENESR
AR B A &/ 70.71.72.73.74.75.76.77.78.79.80.81.82.83.84.85.86.87.88.89.
90.91.92.93.94.95.96.97.98.99, 8% 100 % Z I 7 71— E = LR P51, Z— A A
=AM E A EE A BELE Tk [ SEQ 1D NOs: 74 & 82 WA (1 8 5 7 51 45 Myl i
N s A C S IE AR R 2 TH]

[0094] R A BH ) e il St , S L -
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[0095]  FTiASE— & P 545 #438i% B SEQ 1D NOs:62 % 68.72 Al 114 & 121,

[0096]  JTiAZE —EE FFAI4ifyIsik B SEQ ID NOs:74 % 82,

[0097]  FHHHAE—IEH

[0098] FEFTIAEEE AEEFHIGEMEAIE 11 G A/ BAENLE 2 1 S nlEPEb B L S F0
[00991  7E R &l B 1 BB 7 A1 G5 A 3 (B 80 28 — A B ) L AN/ BRPE S S A B I N ] e
ik A B,

[0100]  ffideths, Frdk 28— e I E B P P45/ 80k § SEQ ID NOs:62 % 67.72 fl1 115 &
121 ;5% SEQ ID NO:115.120, F1 121, %55 4%, SEQ ID NO: 115 Al 120

(01011 fidetts, %56 — @B O HE Py 45 M380% B SEQ ID NOs:79 % 81, ¢l SEQ ID
NO:80 F1 81,

[0102]  ARHEAK B B H e de Sertifs, 3t

[0103] PR —EE PGS WA S EAEE FAIES, 2 EAEE FysR AR
¥ SEQ ID NO:15 % 18.21 % 23.37.38.125.126.129.130.133 F1 134 [IE LR F 41, H
ti#E SEQ ID NO:15 % 18.21 % 23.37.38.125.126.129.130.133 F1 134 £k 9 MR HER
AT AR B AR B A A HUAR, A1/ B

[0104] FrRZE —EE PSS WA S EAEE FAIES, 2 EAEE FAIER AR
% F SEQ 1D N0:46.47.51.52.55 #1 56 &I 741, HH7E SEQ 1D N0:46.47.51.52.55
156 H1 22k 9 e EEBR AT ] H B BRI A AR

[0105]  fLiEHh, ik 55 — 4 5 1 B 7 HI 45 M3 i 4l B B 1 2 7 A Bt 5 SEQ 1D
NO:15 %2 18,125.126.129.130.133 A1 134, B4)Lik SEQ ID NO:15.125.129 A1 133, H HHEZ
TRk SEQ ID NO:125 11 133,

[0106]  PLIEHE, Bk 55 — 4% 5 1 B 52 7 41 45 M 3 i 4l B 1 B P AR B 5 SEQ 1D
NO0:46.47.55 F 56, 7 HE L%k SEQ ID NO:55 Al 56.

[0107]  [EIFEAL % Hh, 76 SEQ ID NO:15 % 18.21 & 23.37.38.46.47.51.52.55.56.125.
126.129.130.133 1 134 B HEE P A Bt 218 8 MR IERR W 7 — R R0 B ¥, BB #e
RAIERIRIENZIE T ANEIER, BMENLZIE 6 NEIER, BMIENZIE 5 NERER, B2
BN Z Ik 4 N, BARIE N2 IR 3 MR, HRIERNZIE 2 NMEER, Bk
1 NEHER

[0108]  fRadehh, e Mg B, B &P P el E 5 7 51| S5 /) 38, 35 7 51 45 138, 54
EEAT BRI, XL E AVDVELF H T K L M NL QRS T VAW ALY,
AL ANDVEVHV TVKS LV QRS TV, A Y R EIRHUAR . [FIAEPL e b , S JE I o [ Y 2 2
PR s e, BT, G2 J TR Ak 0tk LA RE DA P A A B I P S TR R B e o 910, 5 G P T ) R 3
P8 D AT LA Ay £7 FLAT () 2 PR E B, BRIEK PR 2 FE IR, 49140 L AT 4 A, T BV AR, AR 4iiE
FEARN 51 HHE 2 K R 2 R ) — R B 4 R

(01091 Afideths, FR4E A & B B 5 7 91 45 7 ek B A 3% H KDFQGITPLHIAATSGHLEIVEVLLKAG
ADVNA (SEQ ID NO:16) (R ILER %1, HA7E SEQ 1D NO: 16 £ ik 9 AN IE MR I W AT A
HE R FERR IR, FF HHA

[0110]  fEL7E 3 M F i A ATk 53t e

(01111 FEA7E 4 1Y Q #% E Al & 4
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[0112]  7EA7E 5 B G 4 S ATk P B 4

[0113]  {EL7E 6 [ T # V ATk £t e

[0114]  FEA7E 11 19 T 4 L Al B B 4

[0115]  FEA7EE 14 B9 T #% Q Al B &4 s A1 / BY

[0116]  FENALE 15 N HEIk B S AW SRR AT £ 3th 5 4

01171 ZAH—NEFERIE R EE 7 HI YA H KDFQGVTPLHIAAQSGHLEIVEVLLKAGADY
NA(SEQ ID NO:125).SEQ ID NO:129 8% SEQ ID NO:133 4= LR T4

[0118]  [FIAEAR I, FRHE AR & BH 4 B (1 BB 5 7 AR R B A 3% B KDITGETPLHHAADSGHLET
VEVLLKAGADVNA (SEQ ID NO:18) W2 FEi& 41, Horh7E SEQ ID NO: 18 th 23k 9 N IR YK
FEMAT Ao He e SR R AR IE AR, H H

(01191 FEA7E 3 9 I 4 V ATk P B 4

[0120]  {Ef7E 6 K E # D ATk £t e

[0121]  FEA7E 11 B9 H 4 L Al B B 4

[0122]  7EA7E 14 B D 4 Q ATk i B 4

[0123]  FEAZE 15 1S B H ol et B4 s A1/ 8L

[0124]  FEA7EE 19 B9 E #% V Al e B & 4

[0125]  ZHH— A HERERIE R EE 7 FI PR B KDVTGDTPLHLAAQHGHLETVEVLLKAGADV
NA(SEQ ID NO:126).SEQ ID NO:130 8% SEQ ID NO: 134 #H =L T4 .

[0126]  [AIFEMRIGEHE, #RHE A & B 4 2 1 BB 71 45 #3825 %8 . KDWEGTTPLHLAAHTGHL
EIVEVLLKAGADVNA (SEQ ID NO:21) (& Emef7%1, HA7E SEQ ID NO:21 H ik 9 MR
B IEPAT AT IR IR FEHUAR, FF H H

[0127]  {EL7E 3 M)W F Ay 53t e

[0128]  FEA7E 4 19 W B Q Al Beih B e

[0129] FEALE 6 I THUEHE 1.V MV (IR R AT IE R B 4, ARIE T

[0130]  7EAZE 11 ML Bk | [ A0V R IER il e #5246, A3k T ATV

[0131]  FEALE 14 19 H %k [ Hy QY AW S L B AT e 3560 2 e, A3k H A0 / B8

[0132]  FEAZE 15§ T Al FRib B st B A A1 D R IEIR B e

[0133]  [AIREMRIGEHE, #RHE A & B 4 2 1 B R 71 45 #3818 H KDTVGTTPLHYAAEDGHL
EIVEVLLKAGADVNA (SEQ ID NO:22) (@ Emef7%1, HA 78 SEQ ID NO:22 H ik 9 MR
B HEAAT AT H B SRR R AUAR, I H H A

[0134]  FEAZE 3HI Tk H SKVE A T FEIEIR TR 8 ¥ s LR 0 FiCAH 4%
[0135] FEALE AWM VHIER Q.1 MY RER TR B IRIE Y ;

[0136]  FEAZE 6 i T Ak Q. F R A1 W G 3 i vl e 3 1h 5 e

[0137]  FEACE 11 F Y $iEHE L E 1 S R IERR AT i B b B 3 R0k S 5

[0138] fEf7E 14 ) E Mk E S Q.Y A1V (RS FE e AT e 5t 5 e A0 / B

[0139]  FZEAZE 15 D #Eik SV F A Y A S FE R vl e b 5 4

[0140]  FEA7E 16 [ G 4% D Al e Beih & 4

(01411 [ L, AR S AR & B 4 2 1 B8 27 AR EE B KDVEGWTPLHYAASSGHLETVEVL
LKAGADVNA (SEQ ID NO:38) Wiz f:i& 41, Horh7E SEQ ID NO:38 th 21k 9 MR FE IR AT ]

16
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HE R FERR IR, FF HHA

[0142]  FEA7E 6 1 W Bl Q Al Beih B e

[0143]  7EAZEE 11 MY 8% L Tkt B4 ;A0 / 85

[0144]  FEA7EE 15 B9 S #% V Al B & 4

[0145]  [AIREDR e, FRAE A & I 48 B B B 5 P #1458k B KDWRGFTPLHYAAYLGHLEIVEVL
LKAGADVNA (SEQ ID NO:46) Wiz F:i& %1, Horh 78 SEQ ID NO:46 th 21k 9 N FE IR AT
HE R FERR IR, FF H A

[0146]  {ELZE 3 MW HLIEE W TV A R B IEEE Al e Bt B 4 ik T FI R

[0147]  FEALE A RBUEE RT M T (REBR T IEF B s IE 1

[0148] 7EfZE 6 ) F 4k B F B H Al Bt B4 ik F

[0149]  FEA7E 11 1Y 4 R Al B & 4

[0150]  FEA7E 14 1Y 4 F Al e B & 4

[0151]  7EAZE 15 M L # V T et B4 A0/ 21

[0152]  FEAZEE 17 B9 H #% Q Al e B & 4k

[0153]  fLikh, SEQ ID NOs:16.18.28.31.21.22.38 F1 / BR 46 [1] 9.8.7.6.5.4.3.2, 8% 1
A EE R IR I AT H B R AR R A HUAR

[0154] WG, REmlfidedth, prid &5 & E B a5 2 0K, Hod prid 22 e & Pk 28— F0 58 — 4
EHEE P S, FFHHE A Z K5 H SEQ 1D NO:83 £ 98.102.103.122.123 F
136 & 141 P2 KEA 2/ 1090 Z 7 51— 8k

[0155] ALk, Arid £ kA& 56 [ SEQ ID NO:83 % 98.102.103.122.123 #1136 & 141
2K EAEE D 70.71.72.73.74.75.76.77.78.79.80.81.82.83.84.85.86.87.88.89.90.
91.92.93.94.95.96.97.98.99, B{ 100 % & LW 41— M R BB 41

[0156] [ FE AR %6 H, B ik £ ik #%& 3 SEQ ID NO:84.85.86.87.90.91.92.98.102.103.
122and 123, B4 SEQ ID NO:85.86.87.90.91.92.102.103.122 A1 123, F & F L1k SEQ
ID NO:86.87.91 F1 92, 3 Higflti% SEQ 1D NO:86 Fl 87,

[0157]  FR4EILEMIEST R, ik s — M MR AR S F I E A EE 75
B — AN EE 2 NI TR VR R 75 8 B 1 E 57 41 L on i b B AE ST B AL ) 2 R R
R HE B 4t

[0158]  ARHIRI S — S BIIRAALIR 7 T, SR 4> F b LTk &2 b — A6
B A B B A B R P AN S . AN, R & IR IR 4 T AR

[0159]  JFEAEPTAMRIEA KBS G H -G MHEAL S 2 IREE E o Ja T SE e L
BEZREEANSESHEY. MTXEHEY), Bk NA LA TR T EA 1T 9
WS IR LR 5 X2 PRA, HH T 3845 26 R (1) 1] 7, V5 2 A% 18 20 BR 8 X — AN FAH [R] 1
Z KB AT Ymh

[0160]  {HJ&, ‘& ] LLEA B I H 22 R & B 1B 58 28 5 AL G A% 15 i 25 5 1 22 Ik B 2R
Fo BRI, AR N kU, A St 9 2 3 2 1, I H -G D & T e 1.

(01611 AR B 5 — S it ) A2 3 L AR 4 b SCRT IR (1 45 & &5 (1 ikl LA R &0 —Fh i
j<%. :

[0162]  HER2 %4k %Ak,
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[0163]  HER2/HER3 SJ§ — %1k,

[0164]  HER2 2k H SRk,

[0165]  HER Z4&A FHIGE 5165,

[0166]  HER3 SZARMCARTS T AR AL, A1 / BR

[0167]1  HER3 SZ24&A FHIE 515 S

[0168]  HER2 324k 54k (HFRA“FVR ) KAAEMAL T FifA 2 4ME HER2 it B 3%
KA TR RIVE R S EU N B SRR L, 1X AT LR 2 R B0 49, 39 in i 1E 5
[0169]  [KI>My HER3 %= PN 7E [l 1% 14k, HER2/HER3 i — B4R K %2 J& , 7F HER2 it 3¢
IK [P FLIR S HERS Bk, FLnT DA 2 T35, 9, e 4H P g

[0170] Pk IR T LLR A FEARAN AR P . a0 b Tk, i X 26 77 46 T DL 3 300 45 3
B, S OE &% E S 5 3@ % . 8t HER2 — 34K A1 / 5F HER2/HER3 S5 — SR AR Y
55 Sl M ARG 2 SR TR AL R (S (MAPK) , BB JULES 3- i (PI3K/Akt) , BEHEEEC Yy ,
B E B C (PKC) , (5 ‘T ¥ P A S S 1 (STAT) , Ras—Map I8 26 A mTOR 38 2% o
(01711 5, B LR 3— Wl (PI3K/AKt) I8 B& A DA g 20 ek B 0By 0 T 5 400 o 24 5 A 0
() @ M 2 — . R PS4, @it HER2/HERS S — 5844, AT R 5| Rk 38 hE (4
i, Z WLt ) o

[0172]  HER2 MR ERLE &, a0, @it HER2 [FJR — R4k, nTRE 5| R 4T . MR 8kii
W (0, 2 W.s2iitif] . Hynes NE. Al Lane HA.,Nat.Rev. Cancer. , 5, 341-54, 2005) .
[0173] AR B Iy — Ly, SR HE A0 & R e Fak A A i 46 & B 1 s &1 B 2515,
DA K W] 3 A it ] 42 52 2900 (R B AR D/ BSOR RE 7

[0174]  WJHESZ 25 (AR AT/ BSOR R80T A SISURE AR N DR SR i A2 TN 3 HLZE R SCh
BRI . Bt — D, BEAE —FEE 2 M E TR EAL S E A, Feal
THEEFHSEHENE S EAONH T2 RAEY.

[0175]  Z5Wif R0 & a1 o 20 45 A B 1 R ] A0 24 00 1A 28 A Tk 91 sl A e 7] 43 T
UNAE Remington’ s Pharmaceutical Sciences 16" edition, Osol, A. Ed. [1980] —3CH fif
o AR AR N TR TR 3 R AR TR 7 B8R e 751 A A B 7K AR DA L ] 2
TR IU5T (Hank' s) Y098 [ 58 I TS 20166 72 Sh/K R IR 5 % 6 ) 0 L G i 293 PE AL 22 A
T IR G PSRN R . A IS I B S AR B AN 0 4 2 B A A M A
B ERPRR = A AT AT EA, B, A 20 BAR R AR R &R IR &
R R

[0176]  FH T4 P Il FH A ot )0 2002 Y It BRI BROC T 1 o X 8 FH TG T I TSt I8 2 5 S0
2 245 30 P I S AR A AT AN G R ] P A AT A ) SR AR

[0177]  BhAh, FEA KR B ) 5 — St o) 4R (AR 3 SO A B — R G E A VA AW
BCAPIHRIFIE AL RIS A, SR AL HE B3 IR BRI & &0 AE e
HIFIRIT2. FEXPIRIEOL R, D0k, RRIRTT B0 2 R 5 , AR e i

[0178]  FEREAEN T, ik Al B H A A ME R LIRS G & A AW LA
TBIT W -

(01791 £ LA FH A ARATE B Pk 5 7 2 i 4 B B 2L 21 S o IR ZS B I, AR AAE AE T Rkt
B A 4E AR KB MR . B S BRI X b ARE B R AR AR, a0, S A/ B A IR
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[0180]  FRAEAKRAMLE A E AN TAPIEEER (S WSLifEs ) . BT

P90 PRI ARF IR I8 55 D ER R T2 S2 A AL/ B B 1 5, I 3K 6 St A51] - FER A BT HH AR R A B

[ 456 8 mT LU T I8 697

(01811  fLudeth, Frik Med B A B A I H DL R I 22— NRRAE B0

[0182]  HER2 Zwhd &[R4 1,

[0183]  HER2 Zmid kR id E R,

[0184]  HER2 #whs A () RAZ I U R4, F1 /B

[0185]  FEPL M Z TR ELHTI R HERS Sl B[R] (1)t B 3Rk

[0186] A HER2 FH ERBB2 J&:[Kgwt5. iRk n] LLY- K- ERBB2 H: (K €748, X ] LI o 2

oz ek, an B /i ids BRI 2 .

[0187]  FEULAE A IARLE “HER2 K B A HFIRIA” I KRk HER2 52448 1 I 41 Pl . 4H 2R Bk

AE LB, @i g A Rk (THC) Al H o 7 s AR TS “HER2 S22 (R i 4 14 B

T EERIE” W R G IEF 40 A R EE8 B P SRR /K LR, FR7RAE A M L AH 2E s B

HER2 SZ AR 8 11 14 570 SRR 7K, 4, Jl et e s 4l Sk 2238 (THC) Rl o .

[0188] AU AKX FE 1 THC Al 1056 , 045 I R 358 Il & (CTA) , i85 LabCorp4D5 |46

Fnmi# DAKOHercepTest® (DAKO, P45 B, N4 8 WA ) o J AR H 0 &

3+(0 s IR FRIK, 3+ RNt SR BT L ) 4 ff G o (1) e 1540 Y |, DA HER2 85 1 i B

FISHVEIE. Rk, HER2 B5 A3 BERIATE 1+.2+ B 3+, fR1% 2+ B 3+, FEARIE 3+ HIVE

REAE F e A 0K 52 2 T A R B RR 9T 7

(01891  AIACE Hh, tha] L@ JFAT 24 3532 (ISH) JRT-PC F1H & J7 246l HER2 A A1 / B,

ot EERIA AR HL

[0190] AR RN IE B SEHEAG] , BT I8 Fr e 152003 e B DA e AR i 22—

[01911 - FLAVEE,

[0192] - GPEE,

[0193] « HMJE (gastric cancer),

[0194] « BJ&E (stomach cancer), fil / 8%

[0195]  « FE I,

[0196] < S5l E ¥ -

(01971  tbAb, fRiEEE AR % B UL B9 20— Fhid a5 CLE 77 20kh 78 BTk FH & -

[0198] < /e kst

[0199] < N ihzs¥),

[0200] < JRg %y

[0201] = STV, M/ R

[0202] 4HfEIT V.

[0203]  FEULAE A HIALE“ LAPMETT AN B da 2 S FR A, AR 2 5 R AE L~

AT . XAFEFD IR A FGEY), UL B IR ARG (B0, (a9 A 4 25— kIt

HAEWZ JGh &Y B 4225 JLIR, BUR Z IRR, B PR AL G [R5 25 245 3 HLAEAH S5 B B R

He—WmEH) .,

[0204]  7EICAT FH AOARTE “Hoiosg 557 v K B AT P Js sl 7 2590, s 25 241
19
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Hro X EFeidH T A7), Hod i T 550 22502, A A5 A [m) PR J5 284 10 48 i B e ol s 4
MOBEAT R T EEAE FH o K287 250 7T 53 N Fe A7) LA A 245 AR A= il
PEFD S K B ] 751, A0 L e e e i

[0205] Lk T RE IR A 5 60K B IE | 2R B 2R BT 87 25 2 MY E L U SR 259 i e
RS RIR BER] VT VSR 2 R R T IREUT VAR B E IS R 405 3= 2 VU SAS I B
B RF AR TR OHA LR R IR IR AP S RE BT SRR IS | F RS | 22
HER WPOFH EPE. S RERVRASR . BT JERE R R E KEW. K
B KT KB, A/ B K B .

[0206] VR dT V0 Ko M S At A 40 25 A 1 o LI Jis A e e AR 3 ) X 8 B 1 o e, DA
AP [N, AR ICIE AN . o —FhyG 7 VBT 2 T e A 5 V2 R A RR A R Y B AL = A A
P25 N o IK BSOS IR LR R BT MR e I, I i R TR e B A AR, & SR AE A
A R R S BRI S W o P U Aol A N R R E R A R AR B A A
9% , TS N AR BR BT iR LS4

[0207] & {m) 254 /2 @ ik TP B0 AL R A K i 75 (AR S B [ 2, T AN 2 T B T o
SRRIANRE (B, AT ), BRI A B A AR K — 2R 2555, SR mIATT I E B R
/NGy R S R AR

[0208] P& AUk /N EHE, BARR T, R B e R B Bk et S e .
AR JE R P S N E A OK Be1-2 $dilsR) (50, B sk L ABT-263 FIAR M) ) \PARP ]I
i35 (@140, Iniparib BHMHJE ) \ Janus SN H] 7] PT3K #1571 Bl b £ JE& mTOR #1157
(R4EZEw] ) JAN-152 AKT 4155 HDAC #efil 571\ 2 3 Bl A 40 751) 74 &2 [D-Lys (6) J-LHRH
2 LR IR INAb B &7 Je 8 S . B HidEJe (Tivozanib FIMHMENEJE . T8 NI E SCHY B 7o
PUAREEE, (HAIR T, R 2 E sy i Z 2k T 22 2R Pt —TDML . A 22 Bk 5 pu . 7 2 3 it
AT ULAR BR BB

[0209]  7ELGAS FH AR P 70 0 24 0 2 o R BB 3R S AR 5 B E 9 PR T e AR K 75 253
R IE R A 25 . IXAEI N 2 WA 25D B — M0 2 B SR 2F, O A 23R
E & UNINEREARIP

[0210]  FEULAEH BIARIE “4HRRIGTT 7, NP R B T4 T, aie i, SR &8 1m 1), 44
75 A K L 4 o BRSSO A B P I 4k e A

[0211]  FEULAE A IARAE “ I % i 248 W T T o) B7 bR BUER S (MERBAEE
AT H PR SRR G ), b) WRITIVEREAE (VRIT IR E T ), 8C o) BiibEiE KR,
Bk LR (PR AR 1 ) o

[0212]  SAMEATAR B b, At ik i@t LR A 20 —F e eiayr PLEME 7 sSRAN R T i i -
[0213]  « JBUGHAYT

[0214] < FR, Al / B¢

[0215]  « ¥EiH R,

[0216] A, $2 4t 7IEIT NS 2l 71, &AL R R AR A g . ik
Hh, iR ¥6T7 715 K ECRTR TN . T IE AR T E A SES IRH I E
A R B EHSE S E A

[0217]1 W 8 i B W B 44 (WO 1990,/002809, WO 2007/006665) « BY 2 T 44 Al (WO
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1993/010214) F 1 B/~ ZHEA R (WO 1998/048008) , 5 ki &7~ (WO 1993/008278) J1.F
779, BGE R H A RNA R PRI H 8 Sk (WO 2000/032823) , B P 2148 Flidk
¥/ ik b B A HAMRIE (W0 1998/341120) 3R1FAN / it — 5 2 AR YE A< & B i) B 401
SEOEANEE AN ELS TG ARSI AR N BRI LT

[0218] A AR RSB AR N RO T EREBH TRIEBARALAWEAL S
EHERSEOEE TS WM IERE/ HEraE D EE T EANCE W
2002/020565, Binz, H. K., %% A, J. Mol. Biol., 332, 489-503, 2003 F Binz 4 A , 2004, [
) o SEHEH] 1 284510 B T IX B FEAE e R HER2 oAb X A R S A R B TS
gERIE B . A, T RLR A AR UE G EE 4L DNA R (140, W02002/020565, Binz 25 N,
2003, [A] EAI Binz &6 N, 2004, [A] ) BHARYEAS & B )48 B 1 3 55 7 Z1 RS HUR & 0 R i i
BRe e 2 AR L A2 ((Forrer, P. 25 AL, FEBS letters 539, 2-6,2003) A& HA
)4 B 1 EL 57 9 A A 3

[0219] A& BH AN PR T 75 S5 b i R B RE e S s . i m] DU A e BRI, R R i
WEFE B 77 V3 T Ab 2

[0220] & X

[0221]  RiF “EH 7 IR 2K, Hrh 2 /0305 Bk 2 K B A sl ae % 1o 78 H 2 ikaE i/
B A R 2 = 2 B U 2 45 5450 E I = 4EHER . R R AL A EUE £ 42 Ik, 1%
FOBR) 22 JIR B T DA AR LA B AN B B2, 91 40, @ I PR 2% 2 Ik R ) R . i
TR — B = R 45 ¥ B ph BT, BORE % 3RAS- 0 e 1 = 4EHES I B S0 0 B PR ON “ BR L 4544
70 A AR IS T XA ) i 1o 4 A

[0222] fFEHRMAEAEHEASME. EHSEEEAESHERHMARE “EH” L@
1] FH AR D 8455 M 535 ] S B 40 DNA B = A2 ik 22 )ik o 434, v DA 2 22 JIK %) 22 45 DNA
g (lan, @i F R G RO A ) b RE R R Rk R (510, pQE30, Qiagen) \EBEEERIA
JFRL B FLAN I ORI o 91 G, 2200 T A A S P B A 4 R 20 R A N B 5 Y A
(B, KRBT ) I, iZ 405 ] P4 % E 40 DNA G i 22 Bk . AH R P-4 1 22 Bk Fk B
HZ K

[0223]  FEASC, RiBE“L K785 K gl i, il i IREE B 24, B, 2 AN ECE 2 AN Z IR T
— R E SR I . DUE L, 22 K FH B IR B R 1) )\ AN DL ) S TR R A

[0224]  ARIE“Z IR IR IEZ R ZIK / EARNEIER 75, Hd ik @451 751
Tk 2 Ik / 8 35 Al kil sl ), B3 i BT iR 2 LR 7 51 Re i g Frid 2 Ik / &
1R B AT N, B R BT IR E R IR 7 51 LA SN 1 D e o BRI 2 KA 28, 456 R 1
(R 53 FH /B M3 nT B4 BB 22 IR Sk AR I 42 o IX 8 22 JTRPR B A A 403 1 A2 Jo]
(), I HOS ARSI AR N 532K 18 568 2 A2 7T LLSRAS I o 2 IKFRAE 1451 /N 2 Ik 41, 43
Ha g (His) (140, SEQ ID NO :6 JAHZIRIRZE ) v myc. FLAG. Strep FREEEH 73, 15140 , B
(A9 T, Btk R I ) , LR BTk 2 K / B BT, BT TR ) (b sk R L e B )
F/ BAE R BN 43 (R 43 B AT AN

[0225]  ARiE“ZhBEk” I AIERL T A1, H Ao &5, Bl anwiA~ & A 23, 2 Kb
T AL, & A MIRAEEZ B4, B, R 4 RSN AN P ARZE . MRS E AR A
T CANIX B g5 R I AR 25 JE 2 IR 0 Ak o AE HE 508 W02002/020565 1 & ] 135 14
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WAL T EIRE AR . RSB BRG] O BT AR R H R R - 2 R REE T &
2R — TR RSk, Lt , ik ek MK FEAE 2 1 24 DNEIERR 2 0] s BEAR G, prid$2
LK RELE 2 A1 16 NEIERR 2 ], SEQ ID NO:7 & 10 #RfitH 2 s — 22 @ B4 Sk ] A%
25 SEQ ID NO =11 A1 12 $R AL ZRE - SR RE L+ . ki, SEQ 1D NO :11 FIHE
iR - RS Z /A GS Al / 82 J5H GS.
[0226] ARG “HEWEA” B R EARMNE SV 7 TdEEO RN RS S, “&
HIR IR A7 Rk AT e I =R a5 2 K. SRR R A 7 1 =2
XTEN® (Amunix HI7EMEFR ;WO 2007/103515) £k, 540 WO 2008/155134 ik £ i
AR N RN 22 2 PR AR AR 1 22 K o 38R Bl DNA o [ R 7™ AR JE R il & 22 ik, B 5 3@
I bRAE R IAFNAEAY, B SRS YD v DA B &, i, A BRI EL T A1 45 4
. “EERARNEEWE S 7R H A Z AR R A 5. dEEA RIS 1
Bt oK Ve R (HES) VIR G I (PEG) BRI —RE, R A If . RE“E 4 B 724
PEG i SL sz 2, flan, AR K B Z k. R KBIREME 5 101 &nT LAz 2.
ikt BT id A0 55 th 2 KBk B R T S 453
[0227]  FEFFE HISCHtf o, PEG 34 BT Hoer AR B F i M SR G4 mT LA, 9l 4, Je et 5k
P . b4 S 2 42 2] 2 I R S 2k, I HL - b 2R d o k2 Sk e 42 2 A8 e ik 1) B 5 1) 4
P N BY, C 3 o
[0228] ARIB“ZEGHEA” RIBEE — NGS5, —MEiE FAYiE %L &Y
WIR T — PR — P ERZ MR GV R A i . ik, ik & Eaa & mis i
AEG AR BLAN AT SR S5 G 8 A 0] DU SRR N4 & S5 i3 55 A B 1 A A
Z RN Z AR EE L 2 KA/ B Cys Bk
[0229]  “Z TEALHL A BB T S e Bk B 1 EBETE E X, H R SR AL D REME R BRER (1 Fe
SR, M IR P R S B S, (1E 2 SR IXMEM 2 IR Z R B+ (B R ) 192
Ko BAS Cys BRIV T, 5 4, 8 a0 AR 0T AN B2 J) 2R ) 5 R IV fre £ 22 A A L
EEOS G R L. ik, fridg A EONEASEEER . BME, S5 EANS &4
Py 3k B AT AN [R] R S 2k
[0230]  ARIB“FEG4EE 7 R A I BTN AN [F] R 25 6 45 16 38R Bl S b 45 6 A 7] () 5
MAREFIR 456 2 AHF AL R, XN S G S Misce S 454 R AR e Rk, B
RPN TE I 45 A S5 M S 4 & 20 BT S8 0 31 8 BORH [R) (R &5 5 3R AL o ARSISH AR N R
FIE P 4B SO T SE a5 G AR R TV, W SE SRR S e W B2 (ELISA) BSE 4
SPR 5 (4, iEidAd K H BioRad A F] ] Proteon 41X ) .
[0231]  RiF“ZHRrriEd&EQ7 RIBH A THFRE S ERRADEEZ N A FRA T
SitEA. filn, #n HER2 M 2R w4 & E 0 a & 20— M HER2 F 15 —RAH
5 — S5 G G5 B R HER2 | AN R R 28 3R A 28 25 A a5 A 38, DA S AT e A L )
HER2 _L 1) 573 AN RAE 1) 73 AN 5 6 S5 KA 3
[0232]  RAE “XUG LSS E A7 BRI T A REEE A _ LKA AR E R4S &
H.o 40, ¥ m) HER2 FIXURE 45 & s B s 20— N8R HER2 28— R — 45545
PR AN ] HER2 LR R 28 3R AL 28 45 A ah k. AR, “ XU 4 5| A 7R
BT B — R A B — 45 B S M SR BT X AR RIS 4 7 B AN R 28 R A28 45 G 4
22
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AR

[0233]  RIB“HVNEMEAED” 181022 293& FH T B Bk 593 (1 LBl VI , 982 5093 1)
WaEY. EVEEAEY T LA RS PUEGEsh M5, IF 5T LU & B 5 B AEE &)
AR R I AEYE A S . XM ER B 5 A YA G 0aE I8 B DNA b FEROR
FEAE LR A 22 IR, B 5 B I AR v R R R alith vT A & B A, a0, AR B g A S5
W XMEEE AR A E GG Pt A 2 T VT LR A, W, ARG S
ghas, Bl an, s B S R e e B Sk B 2 R E IR IR AR O H R E IR Rk iE R R
TE ML PTIR B 45 6 S50 380 N 81 C S o 8 5T AR PR AL S P B 1 2 B AN [R] SRR S5
(i, @l S5EKEFSE M H W) MaadmE aiEr (manzx) EKET
(ltn, NAEKEER ) Puik L H v BBz (B0, GLP-1) MR ReI R 2. JE&E
H B AEYIE S EIB) T2 3R (B0, ImmunoGen f) DM1) #E [\ GPCR HI/NrTF Pk
R AT R AEE B ) .

[0234]  RiE “EEEME” AR AN ERIME AW “ra” ( =487 ) FHEAH
O TIE AR B B R S A8 XRS5 G G R IeonT L I A 3, B LA,
HEEE R TERARRG, TEARGIR I ER Binz 5N, 2005, [F &) . F40, 7] LUE
B T PR 73RS B A TUE RIS A 45130 : () IR A2 BR RS
S E BRI & PSS N (b) Tk Ik & P&/ BUNFTIR & ML & ik, LA
AT 2D — Pl B PR T MR R R A A . AR TR AR IR IR AN/ Bk R S, T LA
U T AR AR B B A R S AR A, IF BT DUALFE R A A S R N 5 L T
%, e, AR R R Bz B R R R . TRk, TR SE & B0 A S5 & At btk Fr
WG IR R E P E RSN EE T EE.

[0235]  [Rlitk, FESRAT FHIORIE “ 4567 ¥ SR FF 456 45 € R, (HE AR B AR BB &
HE SR & g i, it B ANk B 2 S 456 45 R I 0 A IR 1t 8 222 SR e 125 o 4
£ PBS H/NF 10 M.

[0236]  RiE“Kd” ¥ KA & H A, HONMIEBR BN RAT it & (EiE ) BN )
PR (U4 S-S0 I LA BTN ) B e S P B AR AR N 53 8
€ 5 5 — B U B R RO A 2 B v, b, TSR I SE B A SRR (SPR) BUHOR
(i, SPR P40 Hr ) sR&E IR R € E#IE (ITC) » W RAENFE KM (Flhn, ThikE, pH
B ) TIE, BARE R E B - &8 PO BEAE RIS Kd BT UA . B, ik H
FrEAL B ORI AR HE AL R 22 i, 451 an PBS 1E4T Kd E A & .

[0237]  ARiE“PBS” B ANEH 137mM NaCl.10mM BEFRERAN 2. 7mM KC1 3% H. pH A 7. 4 F16
PR 5 2% i K VTR

[0238]  RiE“H i S 487 s 5 2 A T DL sy B 8 A AR R A N AR B 2k 1) 2 s 2R 1 [X
BWHIEE B . 7T LU R A AR B 25 6 45 4800 B B o SR R 1 R B B v B T
WELEE Fv 8¢ Fab Fr Bk B S EEIAERE M E D AR E R (Pieris brassicae)
PR =maaEAsH el ERED  HEAEEPHEARLEEE FHEH, Al
NAEEH . RYUREARN G CPTREE LS Binz 5N, 2005, [A F ;Binz 58 A, 2004,
[H.L ).

[0239]  ORiE “HB” $5 002 A0 20 1, Bl AnAZ IR 43 ¥ 2 Ik B E T oK A& 40, AR AR

23
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HERIRFAER T, BFE X L B T R — 58 0, BN AN B N IR F IR A
BIAT DL AN B B SR i, B AT DUAAT A HE R SR o T B3 40« AR, BT IR 82 KR
AAEMIBAE R IR 2 IR B & B 1L A8 1, Bl a0, 3@ i R AR B IE R AR B IR 1b « L BE Ak B0 3
B 2 k. FEA K BRI B4R S A, BriR #E04 HER2 Y B4R X 35k

[0240]  ARAE “ Pl 14 Joi 7 AR PR, b, 456 20 0 B %) FELBBT 3 52 (00 OB RSB0 I
P, DL IR S AT o B T TR o3 i 2R 28, il R N TR RE 0% IR S iR AT I e A/ B
15 P B A O 5 1 25 e A S T SR BE 2P IR . DL, B T e VR PR 4G 6 2R B
[0241]  FOCHWEE A& ARE GeiE T HiES N W0 2002/020565 FE R HiE 2
o HIIESRHWO 2002/020565 LR HifdE— Dk as 1 8575 & AR BOR TR A
[0242] ARIB“HEEFIEN LBAET —MBZHESFHSHEMNEDR. Lk, 5
MR EEFIEASSEENUANEE FH SR, ERkth, SR ESFEAE
T EIE AN EE T YA sk, AN EE T E A AR AN EE TSR i
A, iR B 7 58 A T VAL AN AR B B T A R B H S 2 IR AT/ B2 Ik 4z
[0243] ARG “EEF AN a0 S E NG B n AN BCE 2 /N ELE N E R 74
Bt (B B8R S5 M3, Hodr, ik 45 44 51 0 B AH R 3T 8350 7 R 2 HE B T = A2
HA L E BB K O B 45 K . ik, B2 7 4 45 My A N S A1/ 5K C S inig
FoG (B ) o RGN, BTk N Al / 5% C v g soc (SR ) S RS 7
P

[0244] RiB“WIFtHMEE R E A M%) E S 548 7 4 515 1 =2
W02002/020565 [ H i i B I B 7 v ) 45 3R 18 I B 5 7 51 B B ] 7 1 4544
. W RIEE TS E A AR E ST S 0 AR, TR BRI R .. Hoar
NS B [ B M3, 8 S A B B T X R T 3RS o AR it , 23R FAZ B A
SR A, 20 B A0 B, SR AR SN C A R GE R gt it AT . BRI, WM E A EE P Y E
( B, DARPin) f M ALE /b — /M A E R P A SR A R W EHE S EA.

[0245]  ARIG“ZEMEIT” 248 2 KIS 7 158 2, HH s /i 2 IEE e 4R T
RIS SR 2 BEZ R = 4E M BEAE TR . IXFERISE e e R 7. KRB “ 45
W7 FR I RAFAE T 20— DN EE M BT I R TOE R = 4EHER . S5 K FE e 2 A AT
FEARN G H o BRI 5 04 FR T AN BE SR AT A 8 (1) = 4EHED, SR, e sk b by, il i, 7R 5
ST B\ S5 K3 BT T A AR, S B AR B T A ELARE Ak, AT = A R R S5

[0246] ARiBE“EREFHIHIL” ZRIBEEG DR N RAGENEZ I EANER T
B EIEIR T Y, AR “ EE ARG A 240 U, BT e E a2 e
A HTRIEST, Brid “HE 75 s ” RIH SL A 1) Fir SR E . XERNEE T
BICA M E TS E AN CER RS R (BEEFH) ” (4 Forrer %8N, 2003, [A I,
— TR ) BREE FHIE AR CELPFVRSEH ST (ERRFA) 7 (W Binz 2N\, 2004,
[F) b, — SCHTR ) o 3R I B 7 51 B e A S HE S R SR AN AH HLAE F )5k gk o X FhEE & 7 41 B
TCIEF AR EE PR IG. & & R R N E ST YR, R A mEE AL, =M
PUfik (tetratricopeptide) & 74 G, HEAT EE FA R IC, FIE & R@ RN E
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SIPHIHTG. A AN EGE 2 /N X FhE 7 51 B KRR B TR A “ RIRAFAE
B PHIE 7. A T b AT, 887 51 2 1 1 M ) B 7 31 SR I s R R T A1) T
AR ELH MR BRI IR / Bk, RIS 2E AR R R R 7 A1 R e ) — s
1795

[0247]  [A, RiB “Hi R A EE 5 BAL” 8 K2 B 5 P50, 2o Forrer 25 A,
2003, 7£_FiR 5] SCHp ATk (4 B A B R R 5 . B R A R AR AR AR R A . R
B R OB T R RS AN ECE 2 AN RSB NS RO R E A
FRA AL (B ) MBS PSR, 1 B, ki, 68 N am Al / 51 C b inig #oo (B
B MEE RS

[0248]  RIE“HEZLIRIL” W J B 7 51| B oG B IRk 3%, B3 B 53 17 H B (1) A R &
TR L, HooH i S IR IS KA TR, BN Bk R A B (B ) i S a
DURREH T AR BT (BUREEL ) ROAH A A Tk . X AR STk il e A STEE S P Hot
(EfEde ) W HE AR IE A BAE T, sRndE o d2)ieak B I8, R LM BOY gk It £ ik uk
R HR ORI 22 B 2R R SRR

[0249] R “HE ) AH ELAE AR 2L 7 48 102 55 5 7 41 B G (1) 2 S IR R 2 B B 5 7 A A B 1)
FH L R S BE R TR S, O 5 8040 i IR AH ELAE A DTk X P DT ik vT Rg A2 5 S04 o1 1) B4 1
FE AR, 8070 e BB A A F R AR 2 B R 52, 4, @ i fe e 31 27 1 ot (Bl
) 1% BRI S A B A A GRS A b SE RS % B oA B o IR R AEZL AN
B ELAE F AR S8 AT L@ o A F A ERAL 22 7%, LRl XSRS AR S L NMR AT/ B8 CD i 3k
RSB, g B 545 R A/ SRS B A NS 3 A R i L R RIAR 5 1
SERIE B R IR o

[0250]  Aftidkih, -4 T 5 B 7 413 P (0 2 5 7 41 B e 2 RN R ) R R 41 o, Hodiz
HE YR UE EHFE RS, JF B P RS 7550 70 % LA FIHESL 5 &4 R
PRI o ikt , #5751 50 80 % DAL IRAE SR TR 5L 1% b RIS o B ftif i, B2 75 #on
90 %6 LA | (R 2% S5 A2 48 1 [RIUR) o ASBUIE AR N 2 RN IDetif a2 Ik 2 1A i [RI98 B 40 bl i it
MRS , tohn FASTALBLAST BX[H] Gap. #E—3DALikth, FT-HEW B 5 7 518 7 (1) 5 5 741
BT M S IR _E e R 1) B 5 A1) 45 M SR AR 1 TR B P B G

[0251]  RiE“ER)JPHIHET” RIEH—ANBEANETFH R ICEE T 7 HI RIS 1)
REEMRITH. PRk, Frid 5 5 571§ 6B 5 7 FI Bk B0 A R R AT 45 6 4 = 1 1)
HEE P YN GERIE . X FE S 7 515 7 B FEAE SRR S A7 B R B AE AR B . FTIAAE
R BN BT N B P A ot (BB ) RUNESSSRIL AT B . RIFEHL, BTk $EAH B4R FH A%
B B R P A oG (S ) (REA BRI RE A B . ST AT A [
BB E . ARIE R AL B $8 1R R AERRTE EE F 557 0 B, A Brid o7 B 9 1t
TENFEE MR .. ZHMEILT, XL 2 A7 B 500 R5  #0A R 5 e A 2L iR B 1) o B
A1/ BEEAN BAE BRI AL B X N . RIE “BENLA B FE R B RE R E TR
AL E, Hor, fE TR G IR AL B Al LA AR VR AN B N EEIR, 9 G, Hodr o vF =R R 2R
FEAE 1R DL R P AT o] —Fofr, B rp R Bl R SRAEAE R R R K 2 4, e,
R R LA 2 A TR, B H 2R R IR A 2 IR 2 AP R . 28U, X
FEIBERLAL B S BEAH AR AR R B ALE o SR, HESLFR I (1) — S fip B 1 mT DU BEHLAL I .
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[0252]  RiG “Hr BRI IR IR E G 7 ¥ T B E B P FIR ) = 45 S
WG HTE R o BEEL B 18 M — B &R, BUY It 2 IKEIE, B o 15
WES B B A/ B2 K / P RE R A A PRI B e . 1, B I EE PSR IT /
Bt B %A, AW RCPATI o EHEFIEIA T —NEEF A0 / B A 1
A

[0253]  ARAB“IELEM” Fa 2y, K EE 74| RonsE & 7 s s s . 7R
MEEFIEAT, GEL 20, BHLA2E 6N, K EEDA 6, 25 20 M NREL/NEE
FPAERTe (B ) . FEZHIEOLT, EE YIS ES Py Foo (s ) K2
s FE P A — 8t (FEXT A B IR RR R IEAH A ) , BT FIAR L (@ IERR IR IEAN], (H
BB 22T ), B — SO s BRI i 2 ] B 2 v BE AR SF I QAR Ak . SR, 22
RFERFHRIC (B ) FIEFRIMIT S, B EA R EZ )T A o0 (5
Bu) ZIAFEAA /) BRI / BRI R , 5 B P A1) AR e 1t 2 AT RE IR

[0254] A4S AN D2 e ot W ER Ak 2 VA XSG R AR A, AR IR B CD Yl B 4
€ EE P AR AT SIS Tk IR IR 2 R 75 #oc ol E E P A 5P ek
FA T U0 A 53X R 1) B 55 1) B G BOHE P 1) R 26 B 11 0T I R (1) 92, il [RIR PR R 2R
(BLAST &) , CAWIME B A0 v 56 38 , FF H A ARSI AR N 72 . odk s v i 27
FIHE 7 D IR AR IE AT AR .

[0255]  ARAE“EE IR 15 158 BE T I B B 7 41 45 Mk 0 B 2 P 41 a2 2R R 1 4, B
BAIRIE T RN E S P A E AN ES T Rt S EREE PSS gNER
P AR T R RAFAE B B B 7 51 B KRB % (10, Pk =5 5 7 31 a1 Bl
EARESFIEANTE) M—ASZANEE FHRIT. d— Pk, &5 EEE 75
SEMI A E R YIS E R B RS, 1ZE S YT N LR E S T
NGRS I RVE R P B e (a0, el 1Ak ) 45 H IF 5 A A R SRy 7
iR

[0256]  [AUth, Rif “HiE 0 EE P FIBIL” fa ) H S R, Hg 1R I8 T RIRAEAE )
HEHHEE FHEONES TR I, ANEEARN A A EAEEFAEA.

[0257]1  “ELE P HIREER” AT DAL FE S IR BRIk A7 AE T A0 B2 B2 7 SR 1 Bl A 45 DL
AL E (“HEERE”) FIA R REC“BENL” R E ( “BENLMIE”)

[0258]  RiE “HOMEREER” Fi5 1) R ml & 22 5 57 41 5 /380 N i B C v B8 8 7 AR R 1 %2
JUR 5 A B IR AR B ) S A BAE A (RD, =R M B EAER ), I B e Rr
R EFy HIRRAEAN 5 18 22 1) 5 57 Z A P i i) — (U B At A i ik 3 5 SRR Hie 1) i 7K
O SSRGS RN . Frid N ui Al / 5% C s nmEREE ny Lok, 8] DORVET, 75 RARAFTER
HEJPHE A IR EE TS R n e s e S ot RS e s
TR 2 RIMFAE I FT B 1 2 K, oA Brid 22 Uk R e e e I 25 0 BT, 2R 8 I 45 A B 0 i N
5 C ftA R EE PRI, Hrh ik 2 I8 S % 1 =9 a5 A B, 3 B R prid 5
ST 5 B TR AT AE — U 1) BT IR EE T 51 R T ) B KA G 5 R B 2 T . AR th, it
B ECINIE ST e R A1, AR “IniE =R 21”7 dr )2 5 Frid A <8 5 5 51 Hot
() BAMUESAHERMIr B / SS5HE S P A (B ) BA 7 5IAEE T
HEFA 0 (B ) . WO 2002/020565 F1 Interlandi %5 A , 2008 ( [F] L) ik 1 g

26



CN 104918959 A Ww B B 93/38 T

BLHRANINME EE 751

[0259] N &5 (1 Mg A (RPN ot hniE 27 41) BI%1F 8 SEQ 1D NO:1.2.3.13.14,
20.26.27.36.40.44.45.50.54.124.128 F1 132, 3£ H. C s g & 2 a0 (B, C i g
HEHEFY)) W79 SEQ ID NO:4.5.19.24.25.33.34.35.39.43.48.49.53.57.127.131 FlI
135.

[0260] {54, SEQ ID NO :13 %) N vt B I INME AL ER AL B 1 22 32 2 2L IR %% A5 FF H. SEQ
ID NO :19 1) C iy g Ak i A7 B 99 2 126 PR LR IwID

[0261] MRFEARPHKELALESEART SV M EAREE Y 0E, o prid s
1 5 2 P 51 45 R W AL B ) HER2 b IX A 4 &5 e

[0262]  ARiG “XIHE RS SR IE 7 R & 2507 B R e M SR RONES B

B & 25 MIRAE PBS BLLLES & B AMOCE A, (K T w22 - 456 88 (MBP) IR
fiR BB A AR PUdeh, X TR, PBS H AR 25 B LT T MBP AH LA A B A A2
10 £, ERE E > 10°6%, HEEREE D 10 °6%, s fik =0 10 %,

[0263]  ARIG“IFGFH” R QIR T A, Hdisd 2 NEE T YR IT A / 80751
LEXT RGBT IR S 751 PN EEZ AN S5/ BT 41 O I B T 81 T, 78 B
W R VRIEI B, A AT R AL B E B R R, A RO B BRI %
AL E IR TS . WAECE 2 N IERR B B DL TP IER IS LT, 3h
J7 4 T HE AR L SRR 1 7 4 . FriR AN B 2 AN B 7 41 5 e v] DU A B G 7R B — 1Y
HE P HEAMNES AL, S A A SE ZNAFMES FHIEN.

[0264]  ARAUBHAR N G FNSLA 7 HI AR 2 2 7 50072

[0265]  “HAFEILIRIREL 7 AIEILA T A R SEAL B R I FE R . WAL BT IR A B
ZANEE P YT DABINEZE I 2 DB 2 A, #il40, 3 >4 AN Bl 5 AN IR TR, T8
A A IR IR I ] LA E I E IR 2 —, BT 2 ANEE 2 /N LR iR BE 1) 45

I
= o

[0266]  FAMRIEIERIRAAAE R INMEREEL | B 5 FAE R 4 5 B 1 B AS & S5 i3

[0267] ARG “HAERIRIFAE” 2 T8 G UM EAZE R B HAR T, 35 B AR, ZAE &8 N i
e RIE“AERRIEAEM GG EN” B AERRTEEN G & S e ik 45 & 5 18
LA AR A ) (R 2 SR Rl I 6 i AR ) BCE A, T AN &k H E 2R 5T
“CHERRIFAERIG A A7 B HE R R 5 A a5 R 37 43 ) o Ntk B (1 T Bl 4 #a 3k, i ik
FISHRRTH AL TR T 3RAS o PLe ), 123205 7E FAZ B B 40 i, 503 R A 1 Jo 4 g 2
ERGHAT . WAh EARTE B NITR 46 B E BITR 45 A G T SR P SV BRI (L
U1, GenBank, EMBL-Bank B, SWISS-PROT) HAEAE NIEN TIFFNMAFAE . 1% L HH A
B RACA ) P B B i e A A I AR N 51 R

[0268] R A & BH 14 B 1 B8 55 4 4 A 380 ) — MRAB IR AN T A2 400 » Rl AR AR A K BH )
8 B AR iE A e

[0269] i — B0k 40 A5 N B C v i 2 0 INE =5 2 PP A1) | N i C il 2 3 D ASE
e, oA e Fridk i 25 57 51 1 — AN B2 A S IR Bk 2k R ORH . 1 4 2 1 DD PR s B B
G T AT B b B AH AL B R I ) 2 IR R R AU

[0270]  ZIEIR AT LARE 20 R SRAFAE B B o L2l R 1 v AR ART — MR EAR, DRI B e B A

27




CN 104918959 A Ww B B 24/38 T

D EF H I K LM NJQ.RVSS TV WAL Y, AR kML H AV DVEVH. I K L. Q RV S TV,
MY AR I o 11y B G R, 28 J R 8 [ V05 28 i R A, B2 22 R e 0 5 EL A AL AE )
BRSPS R R AR . 9, s AR LR R TR D RT DA Y A H ) 2 R R B AR, Bl K
IR, L T DARE AT BV AR S R e (R 2 5 i A2 AR B AR N 73 ) Sy
(02711 i HARGE C v & N AR, A0 2 55T~ SEQ 1D N0:4.5.19.24.25.33.34.35.
39.43.48.49.53.57.127.131 B 135 ) IR C I iR B H (AL — AN A2 B 27 1 28 1y
R A

[0272] i HARGE C wef & E MM AR IR, A0 2 55T SEQ ID N0:4.5.19.24.25.33.34.35.
39.43.48.49.53.57.127.131 5{ 135 {3k C s bl e o (4R — RIS E 1 & 26 BT
B 1 & 27 28 M LR .

[0273]  FEASXT 15T A7 BH 2 () 2 () A 000 Rl A N sl 2 N AR S BRAE SEQ 1D NO
.1, 2,3, 13, 14, 20, 26, 27, 36, 40, 44, 45, 50, 54, 124, 128 8%, 132 FIF7E 1 () G B E 2 9 S.
X 2ANEIERNE N e B A B P A S B AN R IR AR A . AR A
EIXFE R R T A S B B N i R R, R RS R TR E 1 B G A
TEALE 2 1) Se POZERMRE, 76002 R8BI B R P S5 a2 AL E (Flan, “fr
B 337) WA H R, FECE RS, B, WERE R — N IER, “ALE 337 SRR B
327, B, WA R AN TR, “r B 337 AR “ALE 317,

[0274] 2% BH 4 £ 1 B8 52 7 41) 6 A 3 1Y) Al 1 e B B mT DLIE I AR AT R N B2 2
KA R, EEan g LR 5 41 EE o 75 28 RN R )l 686 2 P e A b B e, 499 2, S
W AER, SEQ 1D NO:79 ) C ¥ hnME B & 7 44k SEQ ID NO:5 ) C I hifE 2 &2 7 511 HUAX -
(i) i@t 5 SEQ ID NO:5 AT ELXT A€ SEQ ID NO:79 f C s hnie 5 & e 41 (B, 4]
ArE 99 % 126), (1) A SEQ ID NO:5 By FIHUARHA € 1) SEQ ID NO:79 [¥) C ¥ fniE 5= & 7
IR A, (111) 72 A Ymht B 55 7 41 S5 M3k K JE (R, i i B 550 471 6 ) el 1 355 480 1) C o
DOME R, (iv) 7K B A 40 i o Hh SRl A2 10 1 B B e A A i 380t B (v) sl i AnifE T B
A B ) S T A . AR AN, SEQ 1D NO: 79 ) N i i 3 & 5 41 ] LA
S AP R SEQ ID NO:3 [ N s hiiE # 2 P FI U dlid 5 SEQ ID NO:3 AT 741l L
X SEQ 1D NO:79 H N s i s 741 (B, JPAIALE 1 % 32) (ii) H SEQ ID NO:3 HX
A E B SEQ ID NO: 79 N JIME =B P HI P, (111) /A a3 57 71 45/ M B ]
JIr ik B 55y 20 A A g 6 5 05 1) N s IR AR, (iv) FE R AT B B 4 B o rh Rk A2 A 1)
HEFH GG H (v) @I AriEF B A B i R 7 5 45 Rk

[0275]  peAb, AT DL 3 R R AR A, ZH285 N st 2 e AR (43201, SEQ 1D NO:3 [N
i MR E T ), e — NEE 2N EE IR (Fl, 2 ML AR E SEQ ID NO:79 |y
A E 33 & 99 [ SRR FE 1 E B 1 P AR ) A C wip MW (440, SEQ 1D NO:5
() C 3 INMEE 7 1) ), N DR 7 TG S A B i 4 B 1 B B A A 38 3255 7T DAAE K
FFF R 2 18 0 g 3k R A 4 25 ol 1) B 5 7 A A SR A

[0276]  MEAMEIE R LB EE R C M BN I EAL S E A B . B8
FRAIREEE N S IS AR BB C I In e A .

[0277]  WCAMRIEZIEIR P A R AL G N (B4E 6) MEAS S ED  EEFAIS . E
SR HIEE N S g AL ER B C I InmE e .
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[0278] S AMILIE AL AT X AL ) N S B8 C S MBS B (1 B A 45 & B A B E B )P 51 451
15

[0279]  FEAL & AR A K B I 4 B 11 B8 R 7 1) 45 R ) L2 45 B 1 1) 1 AN A 28 S i
i v, BT 55 85 A0 S A 3B N S AT A B (1) — AN B 22 AN SRR TR R A AE N I N B T
) LSt A AL B Ak e 30 P R R R i B 46 A b, ik 30 % FO R LR R Il B 46, o
ik Hh, =ik 20%, 3 HE B ALY, =ik 10 % R IERR IR LA B . Aot ki, X RERY
N Sty I B G A R ARAFEAE ) N ity N o .

[0280]  7EA MR A K B I 4 B 11 B8 R 7 1) 45 R ) L 2E 45 6 B 1 1) 9 M A 2R S i
il b, BT 5585 5 A A5 A 38U C S AR AR B (1) — AN BRCE 2 AN R TR R A AE C I N BT
) LSt A AL B Ak e 30 P R R R i B 46 A b, ik 30 % FO R LR R Il B 46, o
ik Hh, =ik 20%, 3 HE B A VY, =ik 10 % R IERR IR LA B . Aot ki, IXRERY
C Uity INME BTN RIRAFELEN C i IO 576

[0281]  7E X 45 SLHE ], ik 30% MR BRI IL, TEAREM, =ik 20%, I HERTE
PRI I, =18 10 %6 2 R R R J 45 78 55 52 7 41 B e N S JINE B e 5 C ity T 52 7 RO R A
B HBA RIS R i

[0282]  FEAL AR A K B I 4 B 11 B8 R 7 1) 45 A ) L2 45 B 1 1) AN A 228 S i
e, BTk B 1 E R A S5 M) B T IR ) — AN R 2 AN R R IR R R A
F BTG EEXS b A R B AL R IR S R R A B e . Pk Hh, Sk 30 %6 IR SRR R FE M
B, TR, Bk 20% , 3F HAL EH ALk, w9k 10% FR LR IE o B e, Iefhidkst,
XFE M E R T AT N RIRFAE M E P H 5t .

[0283]  7E X —HF & SLHE ], ik 30% MR BRI IE, EAREM, =ik 20%, I HERTE
PRIEHE, =18 10 %6 1) Z FE TR TR I 7R 5 27 51 B e F A B AL B A A R I R R R e
[0284]  1E 534S o, 75 b BT (R A AT 45 & HER2 1) B 41 2 1 B 45 A 35k T DL 34 %
R —ANBEAF AN, AFE, B0, 256 2 AN [F) R DL A2 XURE 5 1 45 A 70 1030 0
VDI E YD FRIEEE 2 (B, 2 ehrid, Wwe e &, BB R BT ) E T E A4t
BBy (lan, ZNkARIC, bl His B Strep #3285 ) , NIE & 1R IT RUER R AL RN T ThRE I #0
gy (B, FUAR Fe 382 $2 HEHT A4 i v 40 i A 5 0 240 B 23 4E A 22 10 8 11350 29 bl 4
SRR AN EE R A (BTA) B/ F R85 Eh i 38 BOR K AEMIIR ek DNA Fifb il ) s it
2380 15 R 4. AT LIRS BN YR TT 75 BV B I 25W8h )% . 8%, AR 2
(5 mT gesd i G N R 24 )5 2R 1 0T DR AE TN A B TR) ) A= BE A/ B nsfl &2
() FRTESY ) o 7E S e 00 I, 3EAR (1) 2 040 i 1ol P L7 AR 8 i g ) R e stk (3, PRI 2R
15 37 76 R 5 AN A IR BEFRAE T — ORI A AR EE 2 TR IR FE 22 57 ) o it im] T4
I 7 B R 1 SR AR 18 S A S FR AR Ve (MES) VB 2 1 (PEG) JHE (54, ¥k
R ), i 52 1 R AT & AR 4 (B, Fe FrBEEkIE A& A ), X EEMNEE A LA
RSP SR AN ) I 256 25 R 3B, 54, JedR i) Fe rBesllifiliE B EH . WO 2012/069654
HRER AL T I T I AR B A SRR I 4 A S5 M B R A SR T o AR R B I
HEALEFEAWUEREEMEW AN (I, KRN, BN ) 32 KIS BR R AT R 18
R 2 KPR T 3 538y

[0285]  7E—MRFE M SLHa B o, AR AW R 45 & HER2 1SS — BB 7 4 S5 M3 45
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4% HER2 )58 —E R Py 458, 3 Bt — D SR R4 6 2 A s A& 0 — A Ek
HEANHEAER TS EASEGEA. kgt 7 X HER2 R R M EE T
IR HE I H W0 2012/069654 HHddR 10 NG A E A AR ERME O EE
JF B GRS o IX S S5 R e T DU i A AT R N R EL R O vl s TR R 2
Rk IE Sz

[0286] S — RGeSt i A 45 A B 1, A S — BB P A S /I F1 5 — 5 7 41| 45
P3RBT A S A I, 1 B B R T A A5 R HER2 B S5 G e, S 1
M2 DB AMEEZANSHZEG 2 HER2 N ETE S 7y, fikhh, XEeq s HE )T
FI IS N s IR, — 2 PUAS N E R AR, A0 C i iR AR R . ARk th, Frid
IME A A e SR 4. iy B, B iniE s 2 5 454 & HER2,

[0287] WAL, N TIRITWAETS L& HIR AR 25 AH G4

[0288]  AREHRE—BIRALIAIT 7k B E FENEE RARIT A MEN AR
I EHESEA.

[0289] b4, & RER YT CLHE N BN FL B4 (1) RS 1) 7532, B AR A 77 2200 B 3 iR
BHHEN LR GHEY.

[0290]  sEjafsl

[0291]  FICAFFHI A WG JFURE AR 2 A S RN 53 O 4N 9 HL A2 T & i Bl ]
DA FH 22 R0 R 5 A SR i) 46 74T o

[0292]  F1k}

[0293] Ak % ffill & W H Fluka( K + ). 3£ 4% & B K A Microsynth(Hi 1 ). FrIE
34 Ui B, DNA 5 & Bl BR i P N D) B A0 22 v K H New England Biolabs (USA) Bk
Fermentas ( 3. P& %8 ) » ¢ % F1 &8 A i 4E 77 8 Fk /2 E. coli XL1-blue (Stratagene, USA)
gt BL21 (Novagen, USA) . #H A HER2 g 4 3k (3@ i b f F BL 75 CHO 40 Jig 7= 4=
ff) ErbB2S22-N530-Flag fll ErbB2S22-E645-Flag) W) H CSIRO Enquiries( # K 7
M) o AR AL ) HER2 JO A8 A5 A A 1 A8 4 25 A X 551 R0 7 92 3 K AR 4 25350 00 0
2 E AR DAL 73518 (Pierce, USA) » 40 24 [ LGC/ATCC (¥ [H /USA ; B
i B 3 5 :BT474-HTB-20. SKBR-3 - HTB-30. NCI-N87 - CRL5822. ZR75-30 - CRL1504.
HCC1419-CRL2326. MDA-MB175VIT - HTB-25) . 4H g £ 7% #& >k H Invitrogen/Lubio ( i
1) o B4 MIE SR B PAA. AU 2 o 4 5 L 20 B B 5 ELTSA 1993 Al 77), BrdU( 05 ) (RS
i H %5 :G8091) 3K H Roche, iy == H HAG I 9 - 8 5> #1387, Caspase Glo 3/7( i fh
H 345 :1164722900) >k H Promega A%+ 3 H Cell Death Detection ELISAPLUS &%t
(11774425001) 2K H Roche, % 1:o 40 M %% 4k, Lipofectamin2000 (11668027) J& K H
Invitrogen Hi+t. {#iFk H Becton-Dickinson ( ¥+ ) i FACS Canto 11 FR%iiH4T FACS
58T . A anti-Penta-His Alexa Fluor 647 ¥i&% (i dh H xS :A21445 ;Lubio, Fi+)
fall DARPins 5 Her2 454G - Accutase (i sh H3K S :L-11-007) K H PAA. HiZER 4000
H Kantonal Apotheke 7322{H:, 3 HWZEE P Evitra(Ft ) & . GFP- #Rricff] Her2
[F)IEHAA (RS H S :R6212583) K H Origene USA.

[0294] AW

(02951 P dE B W W, 7 ¥ & #% W (Sambrook J.,Fritsch E.F. fl1 Maniatis
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T.,Molecular Cloning:A Laboratory Manual, Cold Spring Harbor Laboratory
1989, New York) FITIR 7 RiHEATH .

[0296] Proliferation analysis

[0297]  HEFE ST HT

[0298]  FJH BrdU #nic (BrdU, ZH Ut % ELISA, Roche) il & DNA & fHf i€ DARPin Xf
ARG A B S0 . fA] ZE LU, 7E 96 FLAR M BEFL AR 10000BT474 A M 7E 100ul 58455
FRIHEFFEREFE 24 /NEF. NN DARPin FUFEHE, 3G F% 72 /M. IO T4 fabric 9 Brdu,
R TR 24 /N o WA IE 7 SR bR G (BB ) 4. H GraphPad Prism #fF
ST B, DL x B E A Togle] XF v % F () 0D450-602nm HEAT 2 & A A £ B I &
(log (#EHH ) vs. RM—TERIZE (4 NM240)) WEIRFATUE .

[02991  JAT 4

[0300] ¥ Caspase 3/7-Glo &4t (Promega, Fiit) Ml&E Caspase3/7 HIi & € DARPin
YR Al 22, 78 96 FLAR K AEFLH % 10000BT474 40 i Fh £ 100ul 584k 77 5
HIEREFE 24 /NP I\ DARPin FUEEHE, TRIF 534 24 /NI RRAB G 77 M Caspase
Glo i), fR#F 1he HIL M E 2GR BG4 WS Caspase 3/7 &Pk,

[0301]  A[fC#EHh, {81 Cell Death Detection ELISAPLUS %%t (Roche, Bt ) e %)
TS MRS 5 R T % A5 . ik B AR5 FEnt A5 Caspase Glo BEEAHALL,
[0302]  f§FH GraphPad prism 3K M, LA x il B EEXT v #l_E ¥ 0D405/490nm 2%,
RLU #4722 B o AR RAIE (Log CEBNF ) vs. R —1]2ERIZE (4 M%) X4
PEATIE

[0303] &IV B B A SE

[0304] (WO 2002/020565 ;Binz &5 A\ . 2003, [A I :Binz 2 A . 2004, [A] F) ik 7774
BT R AE R Y E A SCER Tk @i x sk, i A AN E O B R T
FIREHRAN / B BEATL IR H i Al B ST AR SO . 9, AT DUE T N i 0
Bide (40, SEQ ID NO:2 By N s e ) BifiifE SEQ 1D NO:60 HIJF 4157 I RE LA N
U AR, A4 SEQ 1D NO: 58 BY 59 1) /7 41| 3% 7 i) — AN Bl BE 2 ANFENL I B & 7 51k, fi
[ 5E 1 C S IR AR LR (4, SEQ 1D NO:5 fY C s g ) sifR4E SEQ 1D NO:61 741
S IIBEATLRG C iy N ME A HR 2H 25 1 eSO e IR g, 1K S P 2 2% Rl 7 E T 1 B e A
B BENLA B A BA Z IR Cy G ML N(FE G FRIEHTH ) 8L P. b4k, 4% SEQ 1D NO:58 Bk
59 ) FF A J 7 O BE AL B 5 AR AE A7 B 10 A1/ 5067 B 17 W HE— 2B BENLAL R4S SEQ 1D
NO: 60 /7 51138 77 FIBE ALY N S iNME RS AE AL B 7 A1/ B B 9 it — P RabLAL s 9F HAR
5 SEQ ID NO:61 215 I BEALI C i INME A RAE A, B 10,11 A1/ B 17 A] 3 — B BEAL
1k

[0305]  HGAb, FEIX LS R v (IR LS AL T AT LA 2 72 BEHL I 20 5L R A7 B 1) 3 A 22 ik
WIEAY) o IXLL 2 R G AP BRI BN E X (CDR) 34 ST B = A R S - 49
n, mr AR NAZ PR AL FR G L 1 N 3 6 B (1 B8 51 7 4 S5 3K 4544 (Tanaka, N. |, Nakanishi,
M, Kusakabe, Y, Goto, Y., Kitade, Y, Nakamura, K. T., EMBO J. 23(30), 3929-3938, 2004) 1£X
G F WX PR o FABL 10 NIRRT A\ BIAAAE T 2 ANl IV EL 57 91 3 B 1
B F AR R O EE TS, MR A EE A E N SE LS AR E O EE TS
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SR — A EEZ A B A KERAE (B, 1 2 20 MEEERR ) MBELIE (BAE
SE M ABENLHRIAE )

[0306]  ARARTIX A 14 B 11 B8 B 7 F1 2R 1 SCHE ) N S IR AR B A 1%k B A5 RELLKA B, RTLKAA

FEFETTHE RILLAA B2 (5040, 7E4E T SEQ ID NO:65 fIA7 E 21 & 26) I HATIXFE A4 5
1 E 2 7 51 A SRR C v IniE At % 2 A KAA 3 KLA ZE 71 JE KLN £ 7 (5140, SEQ
ID NO:65 WIfJa 3 N ) -

[0307] XX R (B B A1 8 1 SO By ke vh ml DLt 5 80 AE B4R I B A B R T
ERNIE ) AN gE /R 5] 5 . X LE R (GBIt H Protein Data Bank (PDB) ME—% 3¢5 5 iR 7

AL (PDB-1Ds) R % ) A9 1WDY.3V31.3V30.3V2X.3V20.3UXG. 3TWQ-3TWX. IN11.1S70

A1 27GD.

[0308] (WO 2002/020565 ;Binz 25 A\ . 2003, [A F ;Binz Z£ A .2004, [& F) #iR 7%t
()4t 2 1 B 91 B A S B 1, BB N2C R NSC e R4 2R B L A AR A SO . N2C
AIN3C HH IR AE N o A C S DR A B 2 [B] A AE O BE AL 5 7 SR IR 3 H

[03091 AT & XEEPH| F oA B4 B My 52T Binz 6N . 2004, [A] L, &
M H E S A A, O HAR R O BB A ol — N R A B AL i,

Binz 55 N 2004 ([F]_F) B4 E A HE P AIAH A B 1N A & B )48 B 1 B B 7 A1 A
AL E 2, 3 BRI Binz 25N . 2004, [A] L, B8 8 1 B2 7SI AL B 33 X RA K B
HEEES P IIEIALE 1.

[0310] U5 8 BT 1 DNA 32 1), 9 HLad ish ol v e BT A BT i 2 1 IR S 40+

=

=ER

[0311]  SIjififsl 1 -3 3 % HER2 BAG 45 & m MM i s A B P A i 4 6 8 E
[0312] 40 Binz & A 2004( [A] ) B &, | H #% ¥ & & 7~ H R (Hanes, J. M
Pliickthun, A., PNAS 94, 4937-42, 1997) M DARPin 3 % fifii% 14 22 % HER2 ffl AMs B A5 45 & 4
SRR E A EE A E A (DARPin) » MBI FERiE R [ _ET () HER2 Kr R tEgs &
A FPHEIEY ELISA(Z W 30) W g & e alad a0y 5 1% DARPin 1] BT474
ST 38 B 1) e ) 3 S 1 v RN G B 1) HER2 R S PEF il ROGHRE T2 105 2

[0313]  f5iltm, SEQ ID NO:62 % 82.112 & 121 MIAH R A B 5 5 41 45 My 484 50 & % HER2
BA 256 R 7 0 B 1 B BT A 25 ik 8 45 6 R RS RR Y 41 . SEQ 1D NO: 15
%2 18.21 % 23,28 % 32.37.38.41.42.46.47.51.52.55.56.125.126.129.130. 133 1 134 4%
HEk B IX 2T HER2 B AT 45 G4 7 M 0 i B 10 32 52 1) 45 A 3k P B ) el 2 11 L R 1A
Hr, SEQ ID NO:13.14.19.20.24 % 27.33 % 36.39.40.43 & 45.48 % 50.53.54.57.124,
127,128,131 132 1 135 $2 X} HER2 FL A 45 & i e M X L84 2 1 26 55 s 471 435 g 3 1) F
fRmmE I

[0314]  JEITRCREMAR R BRI % HER2 45 S MR R A E R A& A

[0315] A N HER2 fE AR A, FRR&IFaE A EE P EA EMCE T L
(Zahnd, C. , Amstutz, P. Fl Pltuckthun, A., Nat. Methods 4, 69-79, 2007) BT Z AR RTE
AR (Hanes, J. #1Pluckthun, [{_[) 347 HER2 4% S ME4 BR (A B R P 5 R (A Tk . FHEC 0%
W2 5, Wi (RT) -PCR EFAELA 45 AW T 52 30, I G0 S SR = & . 1 PUAe o7
15K A B v FOOAZ W A R s 07 328 , ) P T 80 P BB 58 AR08 0 10 300 36 P2 A 82 DA B — e &2 2R DY
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BINTELE S, N T B S SR 1K HER2  DARPin, W3k A R bk B Rk ( Ik
) WS DUES = AT i B 2R 0 08 (8] 5 I Ho i e M 4&% . (Zahnd, 2007, [F] F) . i
A7 B e B AR IE IR G (o] & DAY 38 Ik B A B T R Tk 45 &8 .

[0316]  WIAHFEH) ELISA Fronimidedis = 4 45 A 22 HER2 (1) v %

[0317]  FRHE A% 7 22 R DARPin 21 4t B 1) K 0 AT T FH 52 47 388 ok 1 B0 9 28 PR e 0l s
(ELISA) iR n%r re M 45 HER2 Mo &M e i) b i i HH 1Y) DARPin. ¥ FHAZ AR AR R /n HOR Wi ik
H HJ DARPin 78 % 1) pQE30 (Qiagen) FKik#ikd, # L2 E. coli XL1-Blue(Stratagene),
FEASH Inl ARKEEFRE (5F 1% &AM 100 v g/nl ZFFHRN 2YT) 1) 96 IRSL
W (AT ) 3TCERAEK. #1000 1 SRIEFY S EH 50 ug/nl A EHE
F Y Iml e 2YT Behh BHT M 96 IRFLAR P K5 9%, 78 37°C 15 9% 2h 2 J5, F TPTG ( £3K
FE 1mM) 5 F5R0A F HEFSE 3he W R4, B2 7E 100 u 1 B-PERII (Pierce) H13f H1E
FiR IR IS 15min. B, IO\ 900 11 PBS-TC ( M 78 0. 25 % & /K f#YD , 0. 1%

Tween 20®, pH 7.4 [ PBS) Jf Hil i B LA BRI o 45 100 1 F5AN 22408 v 3 N H T
& HER2 i@t H A Y 23584y [ 52 B A FH 9% MBP B Neutravidin coated MaxiSorp #R i)
FLHIELE RT T 8555 1he FH PBS-T(#h%8 0. 1% Tween 20®, pH 7.4 ) PBS) #8022 )5,

PSR ARC T RGS (His) FAsapEdi4A (34650, Qiagen) LAFRUE ELISA FERF BT %A, 45
# H POD J&E¥ (Roche) &4 . 7E 405nm Il & B0, @I IX FhAH AR $E4 ELTSA ik )1
B ve B B B RS [E Y DARPins %f HER2 B KRR . kX ess & &AM Tk —
W orHT. SEQ 1D NO:62 &2 82 1 112 2 121 $24it [ 4r R 45 42 HER2 Ff /MU 1%k 18 1Y 4 2R
3 57 5 25 I8 AR Y 41 1

[0318] ¥ X 4e Xt HER2 B A 45 &4 F M4l & B B & %1 45 #4385 F0 XF HER2 ¥
BEGRRMEM AR E O E ST 4 (B, SEQ 1D NO:111) » F& 2 & F
pQE (QTAgen, Germany) FIFRIAEAR (407 Frids, #2453 His R25 DAME T fai b g i 2hifh )
W AT RE A GBS N THI ) DARPin [ IAE A

[0319]  DARPin#l (His— #5%% (SEQ ID NO:6) filié % N i) SEQ ID NO:62) ;

[0320]  DARPin#2 (His— #5%% (SEQ ID NO:6) filié % N Ui SEQ ID NO:63) ;

[0321]  DARPin#3 (His— #5%% (SEQ ID NO:6) filié % N Uit SEQ ID NO:64) ;

[0322]  DARPin#5 (His— #5%% (SEQ ID NO:6) filié % N Ui SEQ ID NO:66) ;

[0323]  DARPin#6 (His— #5%% (SEQ ID NO:6) filié % N i) SEQ ID NO:67) ;

[0324]  DARPin#7 (His— #5%% (SEQ ID NO:6) filié % N Ui SEQ ID NO:68) ;

[0325]  DARPin#8 (His— #5%% (SEQ ID NO:6) filié % N Uit SEQ ID NO:69) ;

[0326] DARPin#9 (His— #5%% (SEQ ID NO:6) filié % N Ui SEQ ID NO:70) ;

[0327]  DARPin#10 (His— ##%% (SEQ ID NO:6) filié& % H N ) SEQ ID NO:71) ;

[0328] DARPin#11 (His— ##%% (SEQ ID NO:6) filié % H N ) SEQ ID NO:72) ;

[0329]  DARPin#12 (His— ##%% (SEQ ID NO:6) fili& % H N ) SEQ ID NO:73) ;

[0330] DARPin#13 (His— ##%% (SEQ ID NO:6) filié& % H N i) SEQ ID NO:74) ;

[0331]  DARPin#14 (His— ##%% (SEQ ID NO:6) filié& % H N ) SEQ ID NO:75) ;

[0332]  DARPin#15 (His— ##%% (SEQ ID NO:6) fili& % H N i) SEQ ID NO:76) ;
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[0333]
[0334]
[0335]
[0336]
[0337]
[0338]
[0339]
[0340]
[0341]
[0342]
[0343]
[0344]
[0345]
[0346]
[0347]
[0348]
[0349]
[0350]

DARPin#16 (His— #5%% (SEQ
DARPin#17 (His— #5%% (SEQ
DARPin#18 (His— #5245 (SEQ
DARPin#19 (His— #5%% (SEQ
DARPin#20 (His— #5%% (SEQ
DARPin#21 (His— #5245 (SEQ
DARPin#50 (His— #5425 (SEQ
DARPin#51 (His— #5245 (SEQ
DARPin#52 (His— #5245 (SEQ
DARPin#53 (His— #5%% (SEQ
DARPin#54 (His— #7245 (SEQ
DARPin#55 (His— #5425 (SEQ
DARPin#56 (His— #5%% (SEQ
DARPin#57 (His— #5%% (SEQ
DARPin#58 (His— #5245 (SEQ
DARPin#59 (His— #5%% (SEQ
DARPin#60 (His— #5%% (SEQ

1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D

NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
:6) FlE 2N I ) SEQ
NO:
NO:
NO:
:6) FlE 2N I ) SEQ
NO:
NO:

NO

NO

6) Fili 5 2 N A SEQ
6) Fili 5 2 N A SEQ
6) Fili 5 2 N A SEQ
6) Fili 5 2 N A SEQ
6) Fili 5 2 N A SEQ
6) Fili 5 2 N A SEQ
6) Fili 5 2 N A SEQ
6) Fili 5 2 N A SEQ
6) Fili 5 2 N A SEQ
6) Fili 5 2 N A SEQ

6) Fili 5 2 N A SEQ
6) Fili 5 2 N A SEQ
6) Fili 5 2 N A SEQ

6) Fili 5 2 N A SEQ
6) Fili 5 2 N A SEQ

1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D

NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

77)
78) ;
79) ;
80) ;
81) ;
82) ;
111).
112) ;
113) ;
114) ;
115) ;
116) ;
117) ;
118) ;
119) ;
120) ;
121) .

SEQ ID NO:83 & 110,122,123 A1 136 = 141 $2 L0715 H U e E L EE T
Y8 A IR T A 1§ o 43X e 0URs 5 E DARPin b [ 21 3E T~ pQE (QTAgen, Germany)
PIZRIREAR (R Tk, F24E N I His S8 DME T RifbE A aite ) . MmiEgmis T

[HI ] DARPin (PR IR A4k

[0351]  DARPin#22 (His— ##%% (SEQ
[0352]  DARPin#23 (His— #5%% (SEQ
[0353]  DARPin#24 (His— ##%% (SEQ
[0354]  DARPin#25 (His— #3%% (SEQ
[0355]  DARPin#26 (His— ##%% (SEQ
[0356] DARPin#27 (His— ##%% (SEQ
[0357]  DARPin#28 (His— ##%% (SEQ
[0358]  DARPin#29 (His— ##%% (SEQ
[0359]  DARPin#30 (His— ##%% (SEQ
[0360]  DARPin#31 (His— ##%% (SEQ
[0361]  DARPin#32 (His— #5%% (SEQ
[0362]  DARPin#33 (His— ##%% (SEQ
[0363]  DARPin#34 (His— ##%% (SEQ
[0364]  DARPin#35 (His— #5%% (SEQ
[0365]  DARPin#36 (His— #5%% (SEQ
[0366] DARPin#37 (His— #5%% (SEQ
[0367]  DARPin#38 (His— #5%% (SEQ
[0368]  DARPin#39 (His— #5%% (SEQ

1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D

NO:
:6) FlE 2N I ) SEQ
NO:
NO:
NO:
:6) FlE 2N I ) SEQ
NO:
NO:
NO:
:6) FlE 2N I ) SEQ
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

NO

NO

NO

6) Fili 5 2 N A SEQ

6) Fili 5 2 N A SEQ
6) Fili 2 N A SEQ
6) Fili 2 N A SEQ

6) Fili 2 N A SEQ
6) Fili 2 N A SEQ
6) Fili 2 N A SEQ

6) Fili 2 N A SEQ
6) Fili 2 N A SEQ
6) Fili 2 N A SEQ
6) Fili 2 N A SEQ
6) Fili 2 N A SEQ
6) Fili 2 NI SEQ
6) Fili 2 NI SEQ
6) Fili 2 NI SEQ

34

1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D
1D

NO:
:84)
NO:
NO:
NO:
:88)
NO:
NO:
NO:
:92)
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

NO

NO

NO

83) ;

85) ;
86) ;
87) ;

89) ;
90) ;
91) ;

93) ;
94) ;
95) ;
96) ;
97) ;
98) ;
99) ;
100) ;
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[0369]1  DARPin#40 (His— ##%% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:101) ;

[0370]  DARPin#41 (His— ##% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:102) ;

[0371]1  DARPin#42 (His— ##%% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:103) ;

[0372]  DARPin#43 (His— ##%% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:104) ;

[0373]  DARPin#44 (His— ##%% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:105) ;

[0374]  DARPin#45 (His— ##%% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:106) ;

[0375]  DARPin#46 (His— ##%% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:107) ;

[0376] DARPin#47 (His— ##%% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:108) ;

[0377]  DARPin#48 (His— ##%% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:109) ;

[0378]  DARPin#49 (His— ##%% (SEQ ID NO:6) fibi& % H N 3 SEQ ID NO:110)

[0379]1  DARPin#61 (His— ##% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:122) ;

[0380]  DARPin#62 (His— ##% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:123) ;

[0381]  DARPin#63 (His— ##% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:136) ;

[0382]  DARPin#64 (His— ##% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:137) ;

[0383]  DARPin#65 (His— ##%% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:138) ;

[0384] DARPin#66 (His— ##% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:139) ;

[0385] DARPin#67 (His— ##%% (SEQ ID NO:6) fili& % H N 3 SEQ ID NO:140) ;

[0386] DARPin#68 (His— ##%% (SEQ ID NO:6) Fili& % H N i) SEQ ID NO:141).

[0387]  Hiffy DARPin FJ /K PRI A R 1A

[0388] N T HE—2P40#T, £ E. coli BL21 BX XL1-Blue ZHJfd 7 %k DARPins#1 & 50 J-F
FAARHETT S0 H His Fr2&4lifl . 44 25ml b %85 774 (LB, 1% i % 4%, 100mg/1 2%
HERMN37°C) HTEME 11 555 (HREIMEEFREE) F1. 7E 600nm, OLEH 0.7, H
0. 5mM IPTG 5 S5 32 HAE 37T°CHF% 4-5h. N4 RE 3-8 0 HAG 15 2 1 [ B S5 3 2R (e
40ml TBS500 (50mM Tris - HC1, 500mM NaCl, pH 8) wifkiTal s Abs ., 2L =M 03
FOBH M (Z9RE 10% (v/v)) FIDkmE (Z9REE 20mM) IO FTAS_EIE b o R4 i p
fFe7~ (QTAgen, fE[H ) E4R - IR R I =28k (2.5ml HEM ) EaifkEr. TAE
Hly, AR A AN D3 O RN bR AR T R 7 58, T8 B B A 4 (i, Al I AR AR HEFE
ik aifbEh = 6xHis bR i DARPin B%E & FIE & 7 5 45 /98, M\ SDS-15% PAGE fli i1, 1
Th R AT B 8 75T LA4iAL i is 200mg % HER2 ELA 4545 511 1 15 B AT 9% ) DARPin, Jf:
H A >95% . XA LR DARPin B T3 — B RAE .

[0389]  SZjitiff] 2 JfH ik 3 1 4 55 AR LR 7 MR AE XS HER2 AT 45545 5 V¥ DARPin
[0390] I F ML E TR (SPR) 4T A1 ProteOn F51 5248 (BioRad) Fia&lifh (). &5
4 HER2 1B R 1) DARPin B8R 45630 /15, Hod ProteOn FEAI R4 IX R B T
FZEAZ (neutravidin) [H gAY R ALK N HER2 F H 0I5 55 1) 47y DARPin W & AH E. A
H o WRIEFRAEFE 7€ Kd {E-

[0391]  JEI 4G B IR IR R R A B A 2 AL BN HER2 43— A M A/ Mg ] 7 78 it 3l it
o, B2 M 5 %R E € 1Y) DARPin A HAEH

[0392] RIS ES TR (SPR) 24T

[0393]  FIH ProteOn 1% (BioRad) il & SPR Ff HLHR #iE A AT 43 A N 54 0560 ) s vHE R e 3k

35
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AT E . BTSN PBS, pH 7. 4, 57 0. 0056% Tween 20®, 1 A7 A1 2380 1ok 47 4 ]
SELE GLC O (BioRad) b, IE32) 8000 ML HLAL (RU) BIKF. B, ¥ HER2 [ & 7R iRk
AR AR RIS b 2R)E, @i R 5 A& DARPin HER2 FAH BAEH 73 100 1 1
SRR DARPin (W BE N 50.25.12. 5.6. 25 A1 3. 125nM) FRiE4T42 i (54 0. 005%
Tween® ] PBS) (T HCRNE ), B2, (FE /TP LA 100 1 1/min fE E FUE RS 10
P ERZ 3N (ARESEFIME ) . MVEN HER2 2 J5 3R15H0 RU EBRiZE (XS ) rhERR AR
WA S M SZEANY) (I, SGENIBATE M) FIMES CEI, JEIR#AIT (RU) 18 ) .
35 T N i 5 R FR A5 SRP (2328 v LA 5 AH S FY) DARPin HER2 AH ELAE FH F
SEO R IR

[0394] R 1 4h 7458 . FIFHARSURE AR N T2 CANI bR AEFE 7 B T R 25 6 T8 26 A 29
WA E MR A Kd)

[0395] 5K 1: @i SPR #fiE ik & A T- A\ HER2 1 DARPin P 29 3 4L

[0396]

36
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DARPin# Kd [M]

1 7.81E-11
2 8.75E-10
3 1.31E-11
4 1.86E-10
5 7.08E-11
6 2.92E-11
7 1.03E-09
8 4.83E-10
9 4.17E-10
10 1.03E-09
11 2.56E-10
12 1.41E-09
13 n.d.

14 1.88E-09
15 4.68E-10
16 2.67E-09
17 2.30E-09
18 3.35E-10
19 9.44E-10
20 2.58E-10
21 1.65E-09
51 1.3E-09
52 1.37E-10
53 1.46E-09
54 9.27E-12
23 8.73E-11
56 2.00E-09
7 6.04E-11
58 4.13E-11
59 3.33E-11
60 1.17E-11

[0397] n.d.: REE.

[0398]  SEjifsl 3 i 45 & 2 € I ML HER2 Fo A7 1 3 52 s 1) 435 g 3 i ] i

(03991 @I ANAIRFE AN 51 O A BIARHETT V2%, 0 B B BT H1 S5 A0 18 5 i 1 HER2 45 #4) 33
(RIAE LA, b, 3 X B2k 45 S R B NMR Y6t v 20 81 55 S WU 2 45 4, 85 R A 78 78 1
FH LA FH B 5 22 1) A 2 PR 2R A8 B R s v AN AR L AT SR 25 ] A, 1EAT AR Ik
M TN & e el A8, b AN 58 S+ BRI S 2 W Bt s: (ELISA) BLIR Jide iE i 5 7 51
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EAEAHRIG RS REBEASHedE6En (Flan, prik, b h 22k e
2 Bk BT ) H B IFE HER2 MM AR 55 M3 - R 247
[0400]  HER2 [P ~h b paisim it i L5 2 s (Jost SN, [A 1) Fridl 152,
[0401] i i 3R 11 %5 B8 ¥ AR 3L R (SPR) 43 #r Al ProteOn B #1] 52 48 (BioRad) HEAT 45 &
HER2 f . J8 M 8K ) 454k i) DARPin ) 354, ProteOn (G4 R GF N Nk & AW HEALA
ErbB2S22-N530 #1 ErbB2S22-E645 il id ISR A ZR [ 7€ , I B s in AMBEATIRAS (TuM) HI5S
—HAf DARPin, #25 IMNSE —F155 — DARPin ( #% 100uM) [ 1:1 &Y, MBS, W
EAFAESE — DARPin, 5 — DARPin 5454, WHZEE — DARPin B NS & A FIHIERLAL .
[0402] 11, &4+ ELISA ( 8] 1A 1 1B) % #i=% B DARPin#54 454G HER2 M5 #9311 FF H.
DARPin#51 454 HER2 L5 K35k 1. Jo il ©L & B DARPin#18 454 & HER2 FIZ5 #4381V (Jost Z5
N, [Al_L) o T3k DARPins (20nM) 5 HER2 48 T, &5 #435k 1-111 B3k 1T1-1V (ZERERE L T 4544
A E 4 500nm) {E PBS FR 2 I TS 5% 45 70 B IR A Y0 N R A 7E F96MaxiSorb Nunc ( &
i H 5K'5 442404) AP 20nM 42K HER2 Hr o Af /MR 4T RGS-His H g fEPUAR (Qiagen, B fin
H %5 34650) 1E N —PiikH H BRI S AR bR i BTN R PUE (Pierce, fih H %
5 31438) 1ENEE —Hii gy SRS I 45 4 () DARPins. 7E & 1B $i& i) ELISA 1, 58 —Hifk
(/NPT RGS-His HIEREPTAR ) #/NFR Pt DARPin HLow FEHTIARIRE .
[0403]  7£ 450nm FRATIEL. BR T iRt (FIFH PBS,pH 7.4 7£ 4 CIIWIHEAT ) 240,
KR 77 P BAE S 0. 1% Tween 20®1 0. 25% B84 1, pH7. 4 ) PBS #1.450rpm Heidolph
Titramax 1000 $EPR_F =R T AT 2h.
[0404]  IXELHFFLLE RAFE] T HHIA @R AR (FACS) #i g, IX L DARPin e 456
% H A HER2 EE 20 45y dak T, 45 M3l T-T1-111 FngsFydel TTT1-1V [ HER2 i A 40 1 (BT474) .
DARPins (100nM) 5 H ) Her2 # 4R (1uM) 7E 25°C TiR; 77 30 0 8h . FH1E A Yt In e 41
g (100ul Hr 100. 000 41 ) H, FEUK EARSE 20 20 8h. FIFH Alexa 647 FRid 9Pt 5-His
Ak (Qiagen B H 5 :35370) Wil DARPin 540 RIZE 4. %R0 & DARPin#51 45
A% HER2 HI45 #3581, 5 H DARPin#t1 454 %22 HER2 [ 11, DARPin#18 45442 HER2 [ IV,
[0405] & FH I =04t B A3 I8 DARPin#t1 5 WA 2 2R S HT AT DARPin#t18 5 il ZER BT 3%
o NI, 7E5 % DARPin (1uM) — #2855 7% 01, F BT474 40 HE 530 5 10 2 Bk e« il 22 B
o (WE N 1uM) —#28555. FIH Alexa 647 bric 4t 5-His Fifk (Qiagen 7 HFS -
35370) Wi DARPin S54RSS A, 7 HAIH Alexa 546 Fric iIPT AN —1gG HifA (Invitrogen
il H 35 :A-21089) HaiA 22 2k e pi el dh 22k Pt S MM 4G o i%SL58 7R T DARPin
AN P22 Bk BB it 2 Bk B SE S 45 6 & BT474 414 (1) HER2.
[0406] i ELISA( B 1C) W2 Z 0 57 45 3, Ho P 7E 5 %% DARPin (20nM) — 215 7% 2
H B Z B Bht (LA 20nM &A1 £E F96 MaxiSorb Nunc ( & fh H 35 442404) F) 5 20nM
Her2 (£5MJ3k T-1111) — 575, FIH/NRPURCGS-His RigpEHIIA (Qiagen, s HFXS
34650) FIBAR LA NIBERR PN R P (Pierce, i H3'S 31438) (1E = T HUR
& 45min) £l DARPin 7£ HER2- MHZER P E &Y EWRr 4G . B TRtk (f£4°Cid
BGHAT ) 281, BT A 13555 37 5 BRAE 450rpm Heidolph Titramax 1000 #&pK 2 iE T i##4T 2h.
PBS, 0. 1% Tween 20® pH7. 4.0. 25 % P& & [ FHAEFELITH . 7EM S22k P T AR B O T, 1%k
35 rH R B BT N 3 DARPin (DARPin#7. DARPin#52. DARPin#53, 1l DARPin#54) 44 HER2,
38
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B N i DARPin # 45 & 5Pk AR R AL .

[0407]  BAHISRL, X LLSEG K B SEQ 1D NO:62 % 68.72, F1 114 % 121 Zwbd [ Heih & 5 7
FGE RIS A %5 HER2 ()45 R8s 11, SEQ 1D NO:69-71.73.112 F1 113 Zihdh i 4 55 52 ¢ )
GERIR S5 & %5 HER2 FO45 K938, T, I H SEQ 1D NO:74 % 82 Zwht i) Sty 8 45 5 41 45 M 45
£ HER2 HIZERIIE TV, 454 3 HER2 FUZEAER 1T ()5 SR #4593k (SEQ 1D NO:62 &
68,72, Fl1 114 & 121) A S ZER BT H LG 2 HER2. 7ES5 G 2 HER2 I Z5 M3k TV (1)
BN E A G5, SEQ 1D NO:77.78 H1 82 4 it i) 5 55 5 771 45 My ek 5 o 22 Bk B 35 4
454 % HER2, 1fif SEC ID NO:74 % 76 A1 79 % 81 4w () B & 41 45 MR 5 #h 2 Bk B 3%
G,

[0408] S5l 4 454 HER2 XU 54 DARPin BELIKT BF 2834 HER2 f4 fiy3d 4 At i) A= K
[0409] X HA/ DARPin DARPin FVR -G WIFI4E & HER2 XRS5 14 DARPin X BT474 41
SEH KA. B 2 FEoR 1S4 DARPin AL DARPin HIR &4 AN HE BELIGT BT474 A0 5 -
FH, XURE 7 1% DARPin 4 41175 S0 BEBE (140 (1 2,3 2) . A&, DARPin HER2 [ H
HFHN R IV AT 711 C o (B 2) o XURE R N A DARPIn (2 N &
T BO TR AT P45 FH ¥ DARPino {H & IR BT (K 20 75 4l BEKe BELIST 9010096 1 BT474 3
FA (FE 3) , iX A HEEE DARPin H 445 LAUA 2 o S SR ATE 5T 4 S 3% B SOURE S M =X A R sL LR
[F) AN R 43 2H P 2 28 HER2 R A7 i DG B . I8 il Z 2k B U5 3 HER2 A2 AR N TEAL R AR ( HE 4R
T8 ) A2 D500 e 40 B 24 5 () A 8] (B 3 /1 6) o Sl Bk B PR, DARPin#41
FI DARPin#43 #RREFS T HER2 [ R4, (2 {45 DARPin, Lbiut DARPin#t4 1 0 s 40 384 7 .
[0410] QN3 or iRk AT SE86 . R 2 Bah T seag g . R ARSI H AN 51 2T AR
HEAE PP E AN bk SRAG IR € i Ze it 5 ICMH . &1 2 A1 3 vh 25 th T DARPin#41 )35 & i 45
(T

[0411] 3 2: &P DARPin Xt BTBA74 4 M3 5 (1 4k 2
[0412]
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DARPin # S Iutk IC50[nM] % 7 vs. DARPin # 41
32 3.29 48.0
22 4.03 60.1
27 4.57 37.8
35 4.63 63.0
38 3.30 99.3
33 4.47 65.3
23 2.99 97.3
28 5.15 82.5
36 2.56 68.8
34 3.88 95.1
24 1.97 99.9
29 1.33 95.0
37 2.19 94.8
40 2.76 91.2
42 3.77 100
45 1.55 100
46 3.34 100
41 4.01 100
47 n.i 6.8
43 n.i n.i.
44 n.i. n.i.
48 n.i. n.i.
49 n.i n.i
21 n.i n.i.
12 n.i. n.i.
1 n.i n.i.
18 n.i n.i.
64 2.31 100
65 4.07 100
63 1.77 100
68 5.35 100
67 4.87 100
66 4.06 100
64 231 100
H IR 3.05 52
) -Z IR E n.i n.i

[0413]  n.i.: AWEF|HH]
[0414]  SEHEM 5 1A HER2 FXURF P DARPin $H6 #5-Fl HER2 3o 5 3 i 40 i 28 1) 48 4
T
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[0415] MR XURE 5P DARPin#t41 (1207 - 721 B 31K HER2 (1) 410 g 2% 1T JE R4k B £E B HER2
KB40 LA, 1% DARPin X 34 5E A HNHITE N Her2THC 3+ & 1+( B 4 53 3) o B4k, 7EFT
FIZE 40 2 7, i% DARPin 7 24h {855 st ST (B 5% 3) .

[0416]  WNJT VLR TR i AT 5256 . 3R 3 g T Sl 4 . A ASIRE AR N R S A
PRERE A b Bk 3R A5 () R 255 TC,0 M EC 5of . &l 4 A1 5 45t | DARPin#41 ££
AN E AN R i 2R . BT DARPin FIGHAE 5, 1C;, M1 EC of 135
7£0.2 - 10nM 2 [A] . 1540, 5256 % B DARPin#t41.#45 FI #46 7£ BT474 MDA-MB175 I NCI-N87
IR ST (R 3) o R AR I 1) H B XU 45 & & TSRS AL 45 2R

[0417] 3 3 ::DARPin#41 7E SRR K40 & _E IR

[0418]
Her2 K
I % n Fp 438 78 1Cso[nM] %% AT ECso [nM]
BT474 IHC 3+ 0.98 0.69
SKBR-3 [HC3+  1.75 n.a.
NCI-N87 [HC2+  0.94 0.26
ZR75-30 [HC3+  0.60 n.a.
HCC1419 [HC 3+ 3.17 n.a.
MDA-MB175 IHC 1+ 3.42 5.94
MCF7 [HC 0 / ni. n.i.
wt

[0419] n.a.: KOHr

[0420]  n.i.: JoHdl

[0421] S5 6 <5 AT FRAES IR T 0T L, #E M) HER2 B9 8URs 7 4 DARPin #li] BT474 4
P () 3 5 S S T

[0422] LRI RURR S 1% DARPin#41 (R Sty A VAT HER2 BH 1 FLARIE 19 259 | ih 2 2k
P Z BRGNS M2 BRI 2 BR R U IR ST 2 Bk R B A
FHLEE, 1% DARPin A 24§35 I HiE T,

[0423] 45k Ar TR AT 5250 . 1B 6 Jon 1 Seitifi 25 . IR AR SUSEAR N R C R
PRAERE Y B b IR RAT (0030 52 #2871 55 TCs M1 EC oofH (3R 3) o A A (1 e XUEF
S A B E WIS AR 2

[0424] S5l 7 & Fh DARPin JE U™ A4

[0425] 1k M5l ¥, EEBCAS [\ 200 XU 5 1% DARPin#41 A1 DARPin#41 1 #] BT474 44
MO FE R 3k 71 (B 7, 3 2) o N sl C o R & R B & 2456 N iE A& E W
DARPin (DARPin#41. #63. #64. #65) AT AW (B 7TA) . Ak, DARPin #i53 Z [A] ]
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P WA A T3 ] (B TB) o 1Cs fEYERITE 1. 5 - 5. 5nM Z (8] o I FHAH BT 2 XURE 5+
4 DARPin#41. #66 . #67 . #68 IRAFAH N LG R . S HRUL, IXTE R R AT LL (@IS A4 I
FARN G RIE 7%k, R 2 AL s & 2 45 5 S AR ARSI ) 1B Z R R
P DARPin DAY N HAA P 3 B AN R 8007 . A, 1K Ee SEIG 3R B, 78 XURR 53 14 44 2k o
456 % HER2 WA EL 5 7 A A b3 TR 323k T DAE B8/ 2 28 24 DN REIR 2 A ARk T A
B 302 55 A 12 XU S 1 A AR PRI D) R

[0426]  SEZJifif5l 8 241 DARPin/Her2 #H E.{F FH &3

[0427]  JEIEVEW (EP,PBS,pH 7.4) X WM F I E ARS8k, 5 i E
B R G, FF H I8 B E 2 015 2R 2 0K, 3t — 20 20 B 28 & B 0 0URE 57 1% DARPin
5 HER2 Ml /MS A BAEH . 7EIXFERY LSS, DARPin [X 185 HER2 [X 8] DL i I g A2
B, R H BT 5 . 3B R/ M Xt 5k B 5 HER2 1R N 22 ik 3@ i 34748 28 R ) DARPin
1) 2 JIK (PR DU 55 B 7E HER2/DRAPin &)X 6 22 IR BT o AR AR AN 53 ] i1 e 28
AT 53 (i, Bireh, C., %8 A, Anal. Chem. , 82, 172 - 179, 2010) 3 H. /& & Fh A 7 2
HEIARSS (I, CovalX AG, Zirich, Bt ).

[0428] 5, 76X S 0G oh R BIL, BURF S ME DARPin#41 ( Hi45 & HER2 (453 11 A4k 44
B IV) WTLAS HER2 JERK 1 :1 EE. 2 NI UFHE, W82 C i B o gkl (4546
HER2 f 25938, 1V) A HER2 f 254380 T 2 [a] ) 34N S8 Bk, SR BH RIS 45 B 45038 TV, (H1i%
HEEFHNEIESTEZE AP HER2 Z5F38, T B2 Wil HER2 IR S I £ ({1
U1, Bublil # Yarden, [ | ) Brik, WITEAASGEE WX Lexg k. BEEME, 40 HT HER2 M4t
W5 S G 2 A TV 1 C b B BT A MR 2 A, AR M Z2 21X F 5 HER2 4544
1, 1 IAC Bk, SR IHI{E HER2 FNE5 & 2 a5 i3 TV 1) AR E B P S S5 i 808 B G IIE oL T,
ZEE T SEMIRA BT S5 1o [RI0L, AH G SR ) 55 5 7 51 5 M 3 45 5 HER2 1) 45 Ry 5k
VI E A, SA KA 46 E AR RN E Y, HER2 1 = 4E &5 /38451
WIRANIF]

[0429]  HERIZE, BREEIE 2 NEEF A [P EESLTE RN 2 2 24 MR
1%, HER2 1 B 4N ) 6 R0 45 #4151 A i BRI UK e 1 45 6 B L IR B R 7 21 45 i S AN R [
i 456 2 AH R ) HER2 43 ¥ IX 3B HER2 W REAL TR ENFIA G b, AT E [FI B 45 & A~
2B S5 R

[0430]  LFISR I, X BL S8 3% B A &k BH B XRS5 5 8 A1 AT LLS HER2 [ B AN TE 7
T WA EAER , IF B AR & B 00 0URR 5 14 45 A 25 (14 HER2 g #M sk Ak I AR R A1
B, B[S 5038 T FNSE A3 TV b T3XFE ) M HE < Re e W2 31 8 57 51 g5 M3 (45
4 % HER2 [ &5 #3k TV) FZEHI8 T Z (M 5Bk, [RIHG, 3X R HER2 i RE LR 2 A K
B R 00U 7 1 45 6 8 1 DA 41 9 8 7 Xl 0l (R B &5 A HER2 P25 R 3 1T g 3 TV Sk &
JE o
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[0001]

[0002]

Fr 5l &

<110> HTFAHENTH

<120> AEZE/PDHNET HER2 K EEFHG 45 & HE H
<130> MD41080

<160> 141

<170> PatentIn itA& 3.5

<210> 1

<211> 126

<212> PRT

<213> Artificial

<220>
<223> Capping module

<400> 1
Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Lys Asp Gly Tyr Thr Pro Leu His Leu Ala Ala Arg Glu Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Lys Asp Gly Tyr Thr Pro Leu His Leu Ala Ala Arg Glu
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Asp
100 105 110

Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Asn
115 120 125
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[0003]

<210> 2
<211> 32
<212> PRT
<213> Artificial

<220>
<223> Capping module

<400> 2

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

<210> 3
<211> 32
<212> PRT
<213> Artificial

<220>
<223> Capping module

<400> 3

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

<210> 4
<211> 28
<212> PRT
<213> Artificial

<220>
<223> Capping module

<400> 4
GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Asp Asn Gly
1 5 10 15

Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Asn
20 25
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<210> 5
<211> 28
<212> PRT
<213> Artificial

<220>
<223> Capping module

<400> 5

GIn Asp Lys Ser Gly Lys Thr Pro Ala Asp Leu Ala Ala Asp Ala Gly
1 5 10 15

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
20 25

<210> 6
<211> 10
<212> PRT
<213> Artificial

<220>
<223> His-tag

<400> 6
Met Arg Gly Ser His His His His His His
1 5 10

<210> 7
<211> 2
<212> PRT
<213> Artificial

<220>
<223> GS-linker

<400> 7

Gly Ser

<210> 8
<211> 5
<212> PRT
<213> Artificial
<220>

[0004]
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[0005]

<223>

<400>

GS-linker

8

Gly Gly Gly Gly Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

9

10

PRT
Artificial

GS-linker

9

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly

1

5 10

10

20

PRT
Artificial
GS-linker

10

5 10

Gly Gly Gly Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20

11

5

PRT
Artificial

PT-linker

11

Pro Thr Pro Thr Pro

1

5

46
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[0006]

<210> 12
<211> 20
<212> PRT
<213> Artificial

<220>
<223> PT-linker

<400> 12
Pro Thr Pro Thr Pro Thr Thr Pro Thr Pro Thr Pro Thr Thr Pro Thr
1 5 10 15

Pro Thr Pro Thr
20

<210> 13
<211> 32
<212> PRT
<213> Artificial

<220>
<223> N-Cap module (Nr)

<400> 13
Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ala Lys Ser GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

<210> 14
<211> 32
<212> PRT
<213> Artificial

<220>
<223> N-Cap module (Nr)

<400> 14
Gly Ser Asp Leu Gly Val Asn Leu Leu Trp Ala Ala Thr Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30
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[0007]

<210>
<211>
<212>
<213>

<220>
<223>

<400>

15

33

PRT
Artificial

AR module (M1.1b)

15

Lys Asp Phe GIn Ser Val Thr Pro Leu His Ile Ala Ala GIn Ser Gly

1

His Leu

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5 10 15

Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

16

33

PRT
Artificial

AR module (M1.1b)

16

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala Thr Ser Gly

1

His Leu

Ala

<210>
<211>
<212>
<213>

<220>
<223>

5 10 15

Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

17

33

PRT
Artificial

AR module (M1.1b)
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[0008]

<400> 17
Lys Asp Phe Glu Gly Val Thr Pro Leu His Leu Ala Ala GIn Trp Gly
1 5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

Ala

<210> 18
<211> 33
<212> PRT
<213> Artificial

<220>
<223> AR module (M1.1b)

<400> 18
Lys Asp Ile Thr Gly Glu Thr Pro Leu His His Ala Ala Asp Ser Gly
1 5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

Ala

<210> 19
<211> 28
<212> PRT
<213> Artificial

<220>
<223> C-Cap module (Cr)

<400> 19
GIn Asp Lys Ala Gly Val Thr Pro Ala Asp Leu Ala Ala Ala Trp Gly
1 5 10 15

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
20 25
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[0009]

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20

32

PRT
Artificial

N-Cap module (Nr)

20

Gly Ser Asp Leu Gly Trp Lys Leu Leu Trp Ala Ala Ala His Gly GIn

1

5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20 25 30

21

33

PRT
Artificial

AR module (M1.1b)

21

Lys Asp Trp Glu Gly Thr Thr Pro Leu His Leu Ala Ala His Thr Gly

1

5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20 25 30

22

33

PRT
Artificial

AR module (M1.1b)

22

Lys Asp Thr Val Gly Thr Thr Pro Leu His Tyr Ala Ala Glu Asp Gly

1

5 10 15
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[0010]

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20 25 30

23

33

PRT
Artificial

AR module (M1.1b)

23

Lys Asp Glu Tyr Gly Phe Thr Pro Leu His Leu Ala Ala GIn Phe Asp

1

5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20 25 30

24

28

PRT
Artificial

C-Cap module (Cr)

24

GIn Asp Trp Val Gly GIn Thr Pro Ala Asp Leu Ala Ala Ala Trp Gly

1

5 10 15

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn

<210>
<211>
<212>

20 25

25
28
PRT

51



CN 104918959 A F 5 * 10/109 B

[0011]

<213> Artificial

<220>
<223> C-Cap module (Cr)

<400> 25
GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly
1 5 10 15

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
20 25

<210> 26
<211> 32
<212> PRT
<213> Artificial

<220>
<223> N-Cap module (Nr)

<400> 26
Gly Ser Asp Leu Gly His Lys Leu Leu Glu Ala Ala Val Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

<210> 27
<211> 32
<212> PRT
<213> Artificial

<220>
<223> N-Cap module (Nr)

<400> 27
Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ser His Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

<210> 28
<211> 33
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[0012]

<212> PRT
<213> Artificial

<220>
<223> AR module (M1.1b)

<400> 28
Lys Asp Trp Tyr Gly Lys Thr Pro Leu His Phe Ala Ala Gly Leu Gly
1 5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

Ala

<210> 29
<211> 32
<212> PRT
<213> Artificial

<220>
<223> AR module (M1.1b)

<400> 29
Lys Asp Phe Phe Gly Ile Thr Pro Leu His GIn Ala Ala Trp Gly His
1 5 10 15

Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

<210> 30
<211> 33
<212> PRT
<213> Artificial

<220>
<223> AR module (M1.1b)

<400> 30
Lys Asp Asp Phe Gly Thr Thr Pro Leu His Ala Ala Ala Asp Tyr Gly
1 5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

53



CN 104918959 A

F 5 * 12/109 T

[0013]

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

31

33

PRT
Artificial

AR module (M1.1b)

31

Lys Asp Glu Asp Gly GIn Thr Pro Leu His Leu Ala Ala Ala Tyr Gly

1

5 10 1&

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20 25 30

32

33

PRT
Artificial

AR module (M1.1b)

32

Lys Glu Glu Asp Gly Thr Thr Pro Leu His Leu Ala Ala Thr His Gly

1

5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

Ala

<210>
<211>
<212>

20 25 30

33
28
PRT
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[0014]

<213> Artificial

<220>
<223> C-Cap module (Cr)

<400> 33
GIn Asp Tyr Thr Gly His Thr Pro Ala Asp Leu Ala Ala Val Tyr Gly
1 5 10 15

His Glu Asp Ile Ala Ala Val Leu GIn Lys Leu Asn
20 25

<210> 34
<211> 28
<212> PRT
<213> Artificial

<220>
<223> C-Cap module (Cr)

<400> 34
GIn Asp Asn Asp Gly Phe Thr Pro Ala Asp Leu Ala Ala Asp Ser Gly
1 5 10 15

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
20 25

<210> 35
<211> 28
<212> PRT
<213> Artificial

<220>
<223> C-Cap module (Cr)

<400> 35
GIn Asp Trp Tyr Gly Thr Thr Pro Ala Asp Leu Ala Ala Trp Trp Gly
1 5 10 15

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
20 25

<210> 36
<211> 32
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[0015]

<212> PRT
<213> Artificial

<220>
<223> N-Cap module (Nr)

<400> 36
Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ser Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

<210> 37
<211> 33
<212> PRT
<213> Artificial

<220>
<223> AR module (M1.1b)

<400> 37
Lys Asp Phe Glu Gly Ile Thr Pro Leu His Ala Ala Ala Arg Ser Gly
1 5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

Ala

<210> 38
<211> 33
<212> PRT
<213> Artificial

<220>
<223> AR module (M1.1b)

<400> 38
Lys Asp Val Glu Gly Trp Thr Pro Leu His Tyr Ala Ala Ser Ser Gly
1 5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30
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[0016]

Ala

<210> 39
<211> 28
<212> PRT
<213> Artificial

<220>
<223> C-Cap module (Cr)

<400> 39
GIn Asp Asn His Gly Ala Thr Pro Ala Asp Leu Ala Ala GIn Trp Gly
1 5 10 15

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
20 25

<210> 40
<211> 32
<212> PRT
<213> Artificial

<220>
<223> N-Cap module (Nr)

<400> 40
Gly Ser Asp Leu Gly Asn Lys Leu Leu Ile Ala Ala Ser Val Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asnh Ala
20 25 30

<210> 41
<211> 33
<212> PRT
<213> Artificial

<220>
<223> AR module (M1.1b)

<400> 41

Lys Asp Glu Thr Gly Trp Thr Pro Leu His Leu Ala Ala Ala Trp Gly
1 5 10 15
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[0017]

His Leu

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

42

33

PRT

Artificial

AR module (M1.1b)

42

Lys Asp Val Lys Gly GIn Thr Pro Leu His Leu Ala Ala Ala Tyr Gly

1

His Leu

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5 10 15

Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

43

28

PRT
Artificial

C-Cap module (Cr)

43

GIn Asp Asn Asp Gly Tyr Thr Pro Ala Asp Leu Ala Ala Arg Tyr Gly

1

5 10 15

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn

<210>
<211>
<212>

20 25

44
32
PRT
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[0018]

<213> Artificial

<220>
<223> N-Cap module (Nr)

<400> 44
Gly Ser Asp Leu Gly Lys Lys Leu Leu Asn Ala Ala Val Cys Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Val Ala Gly Ala Asp Val Asn Ala
20 25 30

<210> 45
<211> 32
<212> PRT
<213> Artificial

<220>
<223> N-Cap module (Nr)

<400> 45
Gly Ser Asp Leu Gly Thr Lys Leu Leu Asp Ala Ala Thr Tyr Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

<210> 46
<211> 33
<212> PRT
<213> Artificial

<220>
<223> AR module (M1.1b)

<400> 46

Lys Asp Trp Arg Gly Phe Thr Pro Leu His Tyr Ala Ala Tyr Leu Gly
1 5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

Ala
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[0019]

<210> 47
<211> 33
<212> PRT
<213> Artificial

<220>
<223> AR module (M1.1b)

<400> 47
Lys Asp Thr Ile Gly His Thr Pro Leu His Arg Ala Ala Phe Val Gly
1 5 10 15

GIn Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

Ala

<210> 48
<211> 28
<212> PRT
<213> Artificial

<220>
<223> C-Cap module (Cr)

<400> 48
GIn Asp Thr Ala Gly Tyr Thr Pro Ala Asp Leu Ala Ala Trp Thr Gly
1 5 10 15

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
20 25

<210> 49
<211> 28
<212> PRT
<213> Artificial

<220>
<223> C-Cap module (Cr)

<400> 49

GIn Asp Asp Tyr Gly Trp Thr Pro Ala Asp Leu Ala Ala Asn Ser Gly
1 5 10 15
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[0020]

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
20 25

<210> 50
<211> 32
<212> PRT
<213> Artificial

<220>
<223> N-Cap module (Nr)

<400> 50
Gly Ser Asp Leu Gly Ile Lys Leu Leu GIn Ala Ala Asn Leu Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Thr Gly Ala Asp Val Asn Ala
20 25 30

<210> 51
<211> 33
<212> PRT
<213> Artificial

<220>
<223> AR module (M1.1b)

<400> 51
Lys Asp Ser Ile Gly GIn Thr Pro Leu His Trp Ala Ala Arg Arg Gly
1 5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

Ala

<210> 52
<211> 33
<212> PRT
<213> Artificial

<220>
<223> AR module (M1.1b)
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[0021]

<400> 52
Lys Asp Glu Tyr Gly Val Thr Pro Leu His Leu Ala Ala Ser Leu Gly
1 5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

Ala

<210> 53
<211> 28
<212> PRT
<213> Artificial

<220>
<223> C-Cap module (Cr)

<400> 53
GIn Asp Thr Ala Gly GIn Thr Pro Ala Asp Leu Ala Ala Asp Asp Gly
1 5 10 15

His Glu Asp Ile Ala Val Val Leu GIn Lys Leu Asn
20 25

<210> 54
<211> 32
<212> PRT
<213> Artificial

<220>
<223> N-Cap module (old)

<400> 54
Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

<210> 55
<211> 33
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[0022]

<212>
<213>

<220>
<223>

<400>

PRT
Artificial

AR module (old)

55

Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala His Gly

1

5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20 25 30

56

33

PRT
Artificial

AR module (old)

56

Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala Phe Ile Gly

1

5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20 25 30

57

28

PRT
Artificial

C-Cap module (old)

57

GIn Asp Lys Ser Gly Lys Thr Pro Ala Asp Leu Ala Ala Gly Ala Gly

1

5 10 15

63



CN 104918959 A

F 5 =&

22/109 BT

[0023]

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Xaa Asp Xaa Xaa Gly Xaa Thr Pro Leu His Leu Ala Ala Xaa Xaa Gly

1

His Leu Glu Ile Val Glu Val Leu Leu Lys Xaa Gly Ala Asp Val Asn
20 25 30

Ala

20 25

58

33

PRT
Artificial

AR sequence motif

misc_feature

(1)..(2)

Xaa can be any naturally occurring amino acid

misc_feature

(3)..(4)

Xaa can be any naturally occurring amino acid

misc_feature

(6)..(6)

Xaa can be any naturally occurring amino acid

misc_feature
(14)..(15)
Xaa can be any naturally occurring amino acid

misc_feature
(27)..(27)
Xaa can be any naturally occurring amino acid

58

5 10
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[0024]

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

59

33

PRT
Artificial

AR sequence motif

misc_feature

(3)..(4)

Xaa can be any naturally occurring amino acid

misc_feature

(6)..(6)

Xaa can be any naturally occurring amino acid

misc_feature

(11)..(11)

Xaa can be any naturally occurring amino acid

misc_feature
(14)..(15)
Xaa can be any naturally occurring amino acid

59

Lys Asp Xaa Xaa Gly Xaa Thr Pro Leu His Xaa Ala Ala Xaa Xaa Gly

1

5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<220>

20 25 30

60

32

PRT
Artificial

AR sequence motif
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[0025]

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Gly Ser Asp Leu Gly Xaa Lys Leu Leu Xaa Ala Ala Xaa Xaa Gly GIn

1

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

GIn Asp Xaa Xaa Gly Xaa Thr Pro Ala Asp Leu Ala Ala Xaa Xaa Gly

1

misc_feature

(6)..(6)

Xaa can be any naturally occurring amino acid

misc_feature
(10)..(10)
Xaa can be any naturally occurring amino acid

misc_feature
(13)..(14)
Xaa can be any naturally occurring amino acid

60

2 10

20 25 30

61

28

PRT
Artificial

AR sequence motif

misc_feature

(3)..(4)

Xaa can be any naturally occurring amino acid

misc_feature

(6)..(6)

Xaa can be any naturally occurring amino acid

misc_feature
(14)..(15)
Xaa can be any naturally occurring amino acid

61

5 10
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[0026]

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
20 25

<210> 62
<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 62
Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala GIn Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His
65 70 75 80

Gly His Leu Val Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 63
<211> 126
<212> PRT
<213> Artificial

<220>
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<223> AR domain (one-domain)

<400> 63

Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala Thr Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Ile Thr Gly Glu Thr Pro Leu His His Ala Ala Asp Ser
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Ala Gly Val Thr Pro Ala Asp Leu Ala Ala Ala
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 64
<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 64

Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ala Lys Ser GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30
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[0028]

Lys Asp Phe GIn Ser Val Thr Pro Leu His Ile Ala Ala GIn Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 65
<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 65
Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala Gln Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His
65 70 75 80
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[0029]

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Arg Gly Lys Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 66

<211> 126

<212> PRT

<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 66
Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala Thr Asn Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Ile Thr Gly Glu Thr Pro Leu His His Ala Ala Asp Ser
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Ala Gly Val Thr Pro Ala Asp Leu Ala Ala Ala
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125
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<210> 67
<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 67

Gly Ser Asp Leu Gly Val Asn Leu Leu Trp Ala Ala Thr Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe Glu Gly Val Thr Pro Leu His Leu Ala Ala GIn Trp Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 68
<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 68
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[0031]

Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ala Lys Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe Glu Gly Tyr Thr Pro Leu His Val Ala Ala Tyr Asp Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Ser GIn Gly Arg Thr Pro Leu His Glu Ala Ala Tyr Ser
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Asp Ala Gly Glu Thr Pro Ala Asp Leu Ala Ala Ala
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 69
<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 69
Gly Ser Asp Leu Gly Ile Lys Leu Leu Trp Ala Ala Ala His Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Asp Ala Asp Val Asnh Ala
20 25 30

Lys Asp Trp Tyr Gly Thr Thr Pro Leu His Ile Ala Ala Val Ala Gly
35 40 45
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[0032]

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Asp Phe Gly Thr Thr Pro Leu His Leu Ala Ala Tyr His
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Trp GIn Gly GIn Thr Pro Ala Asp Leu Ala Ala GIn
100 105 110

Asp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 70
<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 70
Gly Ser Asp Leu Gly His Lys Leu Leu Glu Ala Ala Val Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Trp Tyr Gly Lys Thr Pro Leu His Phe Ala Ala Gly Leu Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Glu Asp Gly GIn Thr Pro Leu His Leu Ala Ala Ala Tyr
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95
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[0033]

Asn Ala GIn Asp Asn Asp Gly Phe Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Ser Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 71
<211> 125
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 71

Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ser His Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe Phe Gly Ile Thr Pro Leu His GIn Ala Ala Trp Gly His
35 40 45

Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
50 55 60

Lys Glu Glu Asp Gly Thr Thr Pro Leu His Leu Ala Ala Thr His Gly
65 70 75 80

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
85 90 95

Ala GIn Asp Trp Tyr Gly Thr Thr Pro Ala Asp Leu Ala Ala Trp Trp
100 105 110

Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 72
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<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 72
Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ser Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe Glu Gly Ile Thr Pro Leu His Ala Ala Ala Arg Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Glu Gly Trp Thr Pro Leu His Tyr Ala Ala Ser Tyr
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Asn His Gly Ala Thr Pro Ala Asp Leu Ala Ala GIn
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 73
<211> 159
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 73

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15
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[0035]

Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe Tyr Gly Ile Thr Pro Leu His Leu Ala Ala Ala Tyr Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys His Gly Ala Asp Val Asn
50 55 60

Ala His Asp Trp Asn Gly Trp Thr Pro Leu His Leu Ala Ala Lys Tyr
65 70 Fi 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys His Gly Ala Asp Val
85 90 95

Asn Ala Ile Asp Asn Ala Gly Lys Thr Pro Leu His Leu Ala Ala Ala
100 105 110

His Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Tyr Gly Ala Asp
115 120 125

Val Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile
130 135 140

Asp Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Asn
145 150 155

<210> 74
<211> 93
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 74

Gly Ser Asp Leu Gly Lys Lys Leu Leu Asn Ala Ala Val Cys Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Val Ala Gly Ala Asp Val Asn Ala
20 25 30
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[0036]

Lys Asp Trp Arg Gly Phe Thr Pro Leu His Tyr Ala Ala Tyr Leu Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala GIn Asp Thr Ala Gly Tyr Thr Pro Ala Asp Leu Ala Ala Trp Thr
65 70 75 80

Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
85 90

<210> 75
<211> 93
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 75

Gly Ser Asp Leu Gly Ala Lys Leu Leu Ile Ala Ala Thr Val Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Thr Ile Gly His Thr Pro Leu His Arg Ala Ala Phe Val Gly
35 40 45

GIn Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala GIn Asp Asp Tyr Gly Trp Thr Pro Ala Asp Leu Ala Ala Asn Ser
65 70 75 80

Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
85 90

<210> 76
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<211> 93
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 76
Gly Ser Asp Leu Gly Ala Lys Leu Leu Val Ala Ala Thr Ser Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Arg Ile Gly Phe Thr Pro Leu His Arg Ala Ala Phe Val Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala GIn Asp Asp Phe Gly His Thr Pro Ala Asp Leu Ala Ala Ser Leu
65 70 75 80

Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
85 90

<210> 77
<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 77
Gly Ser Asp Leu Gly Ile Lys Leu Leu GIn Ala Ala Asn Leu Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Ser Ile Gly GIn Thr Pro Leu His Trp Ala Ala Arg Arg Gly
35 40 45
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His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Glu Tyr Gly Val Thr Pro Leu His Leu Ala Ala Ser Leu
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Ser Gly Glu Thr Pro Ala Asp Leu Ala Ala Leu
100 105 110

His Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 78
<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 78
Gly Ser Asp Leu Gly Leu Lys Leu Leu GIn Ala Ala Asn Leu Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Ser Ile Gly GIn Thr Pro Leu His Trp Ala Ala Arg Arg Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Glu Tyr Gly Val Thr Pro Leu His Leu Ala Ala Ser Leu
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95
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[0039]

Asn Ala GIn Asp Thr Ala Gly GIn Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Asp Gly His Glu Asp Ile Ala Val Val Leu GIn Lys Leu Asn
115 120 125

<210> 79
<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 79

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala His Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn
50 55 60

Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala Phe Ile
65 70 75 80

Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys His Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Gly
100 105 110

Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Asn
115 120 125

<210> 80
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<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 80

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala His Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn
50 55 60

Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala Phe Ile
65 70 75 80

Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys His Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Ser Gly Lys Thr Pro Ala Asp Leu Ala Ala Gly
100 105 110

Ala Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 81
<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 81

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15
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Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala His Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala Phe Ile
65 70 75 80

Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Phe Gly Lys Thr Pro Ala Asp Ile Ala Ala Gly
100 105 110

Ala Gly Asn Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 82
<211> 159
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain)

<400> 82

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala
20 25 30

Thr Asp Ile His Gly His Thr Pro Leu His Leu Ala Ala Ala Met Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn
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50 55 60

Ala Asn Asp Trp Arg Gly Phe Thr Pro Leu His Leu Ala Ala Leu Asn
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val
85 90 95

Asn Ala Thr Asp Thr Ala Gly Asn Thr Pro Leu His Leu Ala Ala Trp
100 105 110

Phe Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp
115 120 125

Val Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile
130 135 140

Asp Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Asn
145 150 155

<210> 83
<211> 270
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 83

Gly Ser Asp Leu Gly Asp Lys Leu Leu GIn Ser Asp Leu Gly Ile Lys
1 5 10 15

Leu Leu Phe Ala Ala Ala Lys Ser GIn Asp Asp Glu Val Arg Ile Leu
20 25 30

Leu Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Phe GIn Ser Val Thr
35 40 45

Pro Leu His Ile Ala Ala GIn Ser Gly His Leu Glu Ile Val Glu Val
50 55 60
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Leu Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Thr Gly Asp
65 70 75 80

Thr Pro Leu His Leu Ala Ala GIn His Gly His Leu Glu Ile Val Glu
85 90 95

Val Leu Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Arg Gly
100 105 110

Trp Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly His Glu Asp Ile Ala
115 120 125

Glu Val Leu GIn Lys Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
130 135 140

Arg Ser Asp Leu Gly Ile Lys Leu Leu GIn Ala Ala Asn Leu Gly GIn
145 150 155 160

Asp Asp Glu Val Arg Ile Leu Leu Ala Thr Gly Ala Asp Val Asn Ala
165 170 175

Lys Asp Ser Ile Gly GIn Thr Pro Leu His Trp Ala Ala Arg Arg Gly
180 185 190

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
195 200 205

Ala Lys Asp Glu Tyr Gly Val Thr Pro Leu His Leu Ala Ala Ser Leu
210 215 220

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
225 230 235 240

Asn Ala GIn Asp Glu Ser Gly Glu Thr Pro Ala Asp Leu Ala Ala Leu
245 250 255

His Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
260 265 270

<210> 84
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<211> 237
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 84
Gly Ser Asp Leu Gly Asp Lys Leu Leu GIn Ser Asp Leu Gly Ile Lys
1 5 10 15

Leu Leu Phe Ala Ala Ala Lys Ser Gln Asp Asp Glu Val Arg Ile Leu
20 25 30

Leu Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Phe GIn Ser Val Thr
35 40 45

Pro Leu His Ile Ala Ala GIn Ser Gly His Leu Glu Ile Val Glu Val
50 55 60

Leu Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Thr Gly Asp
65 70 75 80

Thr Pro Leu His Leu Ala Ala GIn His Gly His Leu Glu Ile Val Glu
85 90 95

Val Leu Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Arg Gly
100 105 110

Trp Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly His Glu Asp Ile Ala
115 120 125

Glu Val Leu GIn Lys Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
130 135 140

Arg Ser Asp Leu Gly Ala Lys Leu Leu Val Ala Ala Thr Ser Gly GIn
145 150 155 160

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
165 170 175
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Lys Asp Arg Ile Gly Phe Thr Pro Leu His Arg Ala Ala Phe Val Gly
180 185 190

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
195 200 205

Ala GIn Asp Asp Phe Gly His Thr Pro Ala Asp Leu Ala Ala Ser Leu
210 215 220

Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
225 230 235

<210> 85
<211> 270
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 85
Gly Ser Asp Leu Gly Asp Lys Leu Leu GIn Ser Asp Leu Gly Ile Lys
1 5 10 15

Leu Leu Phe Ala Ala Ala Lys Ser GIn Asp Asp Glu Val Arg Ile Leu
20 25 30

Leu Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Phe GIn Ser Val Thr
35 40 45

Pro Leu His Ile Ala Ala GIn Ser Gly His Leu Glu Ile Val Glu Val
50 55 60

Leu Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Thr Gly Asp
65 70 75 80

Thr Pro Leu His Leu Ala Ala GIn His Gly His Leu Glu Ile Val Glu
85 90 95

Val Leu Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Arg Gly
100 105 110
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Trp Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly His Glu Asp Ile Ala
115 120 125

Glu Val Leu GIn Lys Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
130 135 140

Arg Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
145 150 155 160

Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala
165 170 175

Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala His Gly
180 185 190

His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn
195 200 205

Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala Phe Ile
210 215 220

Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys His Gly Ala Asp Val
225 230 235 240

Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Gly
245 250 255

Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Asn
260 265 270

<210> 86
<211> 272
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 86

Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ala Lys Gly GIn
1 5 10 15
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Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Val Thr Pro Leu His Ile Ala Ala GIn Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Ala Ala Gly Gly
115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
130 135 140

Gly Ser Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala

145 150 155 160

Gly GIn Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val
165 170 175

Asn Ala Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala
180 185 190

His Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp
195 200 205

Val Asn Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala
210 215 220
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Phe Ile Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys Ala Gly Ala
225 230 235 240

Asp Val Asn Ala GIn Asp Lys Phe Gly Lys Thr Pro Ala Asp Ile Ala
245 250 255

Ala Gly Ala Gly Asn Glu Asp Ile Ala Glu Val Leu GIn Lys Ala Ala
260 265 270

<210> 87
<211> 274
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 87
Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ala Lys Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Val Thr Pro Leu His Ile Ala Ala GIn Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Ala Ala Gly Ser
115 120 125
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Pro Thr Pro Thr Pro Thr Thr Pro Thr Pro Thr Pro Thr Thr Pro Thr
130 135 140

Pro Thr Pro Thr Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala
145 150 155 160

Arg Ala Gly GIn Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala
165 170 175

Asp Val Asn Ala Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala
180 185 190

Thr Ala His Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly
195 200 205

Ala Asp Val Asn Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu
210 215 220

Ala Ala Phe Ile Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys Ala
225 230 235 240

Gly Ala Asp Val Asn Ala GIn Asp Lys Phe Gly Lys Thr Pro Ala Asp
245 250 255

Ile Ala Ala Gly Ala Gly Asn Glu Asp Ile Ala Glu Val Leu GIn Lys
260 265 270

Ala Ala

<210> 88
<211> 261
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 88

Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
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[0050]

1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala Thr Asn Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Ile Thr Gly Glu Thr Pro Leu His His Ala Ala Asp Ser
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Ala Gly Val Thr Pro Ala Asp Leu Ala Ala Ala
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Ile Lys Leu Leu
130 135 140

GIn Ala Ala Asn Leu Gly GIn Asp Asp Glu Val Arg Ile Leu Leu Ala
145 150 155 160

Thr Gly Ala Asp Val Asn Ala Lys Asp Ser Ile Gly GIn Thr Pro Leu
165 170 175

His Trp Ala Ala Arg Arg Gly His Leu Glu Ile Val Glu Val Leu Leu
180 185 190

Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Glu Tyr Gly Val Thr Pro
195 200 205

Leu His Leu Ala Ala Ser Leu Gly His Leu Glu Ile Val Glu Val Leu
210 215 220

91



CN 104918959 A F % F*

50/109 BT

[0051]

Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Ser Gly Glu Thr
225 230 235 240

Pro Ala Asp Leu Ala Ala Leu His Gly His Glu Asp Ile Ala Glu Val
245 250 255

Leu GIn Lys Leu Asn
260

<210> 89
<211> 228
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 89

Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala Thr Asn Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Ile Thr Gly Glu Thr Pro Leu His His Ala Ala Asp Ser
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Ala Gly Val Thr Pro Ala Asp Leu Ala Ala Ala
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Gly Gly Gly
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[0052]

115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Ala Lys Leu Leu
130 135 140

Val Ala Ala Thr Ser Gly GIn Asp Asp Glu Val Arg Ile Leu Leu Ala
145 150 155 160

Ala Gly Ala Asp Val Asn Ala Lys Asp Arg Ile Gly Phe Thr Pro Leu
165 170 175

His Arg Ala Ala Phe Val Gly His Leu Glu Ile Val Glu Val Leu Leu
180 185 190

Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Asp Phe Gly His Thr Pro
195 200 205

Ala Asp Leu Ala Ala Ser Leu Gly His Glu Asp Ile Ala Glu Val Leu
210 215 220

GIn Lys Leu Asn
225

<210> 90
<211> 261
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 90
Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala Thr Asn Gly
35 40 45
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[0053]

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Ile Thr Gly Glu Thr Pro Leu His His Ala Ala Asp Ser
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Ala Gly Val Thr Pro Ala Asp Leu Ala Ala Ala
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Lys Lys Leu Leu
130 135 140

Glu Ala Ala Arg Ala Gly GIn Asp Asp Glu Val Arg Ile Leu Met Ala
145 150 155 160

Asn Gly Ala Asp Val Asn Ala Lys Asp Glu Tyr Gly Leu Thr Pro Leu
165 170 175

Tyr Leu Ala Thr Ala His Gly His Leu Glu Ile Val Glu Val Leu Leu
180 185 190

Lys Asn Gly Ala Asp Val Asn Ala Val Asp Ala Ile Gly Phe Thr Pro
195 200 205

Leu His Leu Ala Ala Phe Ile Gly His Leu Glu Ile Ala Glu Val Leu
210 215 220

Leu Lys His Gly Ala Asp Val Asn Ala GIn Asp Lys Phe Gly Lys Thr
225 230 235 240

Ala Phe Asp Ile Ser Ile Gly Asn Gly Asn Glu Asp Leu Ala Glu Ile
245 250 255

Leu GIn Lys Leu Asn
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[0054]

260

<210> 91
<211> 272
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 91
Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala Thr Asn Gly
S5 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Ile Thr Gly Glu Thr Pro Leu His His Ala Ala Asp Ser
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Ala Gly Val Thr Pro Ala Asp Leu Ala Ala Ala
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Ala Ala Gly Gly
115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
130 135 140

Gly Ser Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala

145 150 155 160
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Gly GIn Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val
165 170 175

Asn Ala Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala
180 185 190

His Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp
195 200 205

Val Asn Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala
210 215 220

Phe Ile Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys Ala Gly Ala
225 230 235 240

Asp Val Asn Ala GIn Asp Lys Phe Gly Lys Thr Pro Ala Asp Ile Ala
245 250 255

Ala Gly Ala Gly Asn Glu Asp Ile Ala Glu Val Leu GIn Lys Ala Ala
260 265 270

<210> 92
<211> 274
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 92
Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala Thr Asn Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60
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Ala Lys Asp Ile Thr Gly Glu Thr Pro Leu His His Ala Ala Asp Ser
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Ala Gly Val Thr Pro Ala Asp Leu Ala Ala Ala
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Ala Ala Gly Ser
115 120 125

Pro Thr Pro Thr Pro Thr Thr Pro Thr Pro Thr Pro Thr Thr Pro Thr
130 135 140

Pro Thr Pro Thr Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala
145 150 155 160

Arg Ala Gly GIn Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala
165 170 175

Asp Val Asn Ala Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala
180 185 190

Thr Ala His Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly
195 200 205

Ala Asp Val Asn Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu
210 215 220

Ala Ala Phe Ile Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys Ala
225 230 235 240

Gly Ala Asp Val Asn Ala GIn Asp Lys Phe Gly Lys Thr Pro Ala Asp
245 250 255

Ile Ala Ala Gly Ala Gly Asn Glu Asp Ile Ala Glu Val Leu GIn Lys
260 265 270
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Ala Ala

<210> 93
<211> 261
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 93
Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ser Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe Glu Gly Ile Thr Pro Leu His Ala Ala Ala Arg Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Glu Gly Trp Thr Pro Leu His Tyr Ala Ala Ser Tyr
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Asn His Gly Ala Thr Pro Ala Asp Leu Ala Ala GIn
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Ile Lys Leu Leu
130 135 140

GIn Ala Ala Asn Leu Gly GIn Asp Asp Glu Val Arg Ile Leu Leu Ala

145 150 155 160
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Thr Gly Ala Asp Val Asn Ala Lys Asp Ser Ile Gly Gln Thr Pro Leu
165 170 175

His Trp Ala Ala Arg Arg Gly His Leu Glu Ile Val Glu Val Leu Leu
180 185 190

Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Glu Tyr Gly Val Thr Pro
195 200 205

Leu His Leu Ala Ala Ser Leu Gly His Leu Glu Ile Val Glu Val Leu
210 215 220

Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Ser Gly Glu Thr
225 230 235 240

Pro Ala Asp Leu Ala Ala Leu His Gly His Glu Asp Ile Ala Glu Val
245 250 255

Leu GIn Lys Leu Asn
260

<210> 94
<211> 228
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 94
Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ser Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe Glu Gly Ile Thr Pro Leu His Ala Ala Ala Arg Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60
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[0059]

Ala Lys Asp Val Glu Gly Trp Thr Pro Leu His Tyr Ala Ala Ser Tyr
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Asn His Gly Ala Thr Pro Ala Asp Leu Ala Ala GIn
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Ala Lys Leu Leu
130 135 140

Val Ala Ala Thr Ser Gly GIn Asp Asp Glu Val Arg Ile Leu Leu Ala
145 150 155 160

Ala Gly Ala Asp Val Asn Ala Lys Asp Arg Ile Gly Phe Thr Pro Leu
165 170 175

His Arg Ala Ala Phe Val Gly His Leu Glu Ile Val Glu Val Leu Leu
180 185 190

Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Asp Phe Gly His Thr Pro
195 200 205

Ala Asp Leu Ala Ala Ser Leu Gly His Glu Asp Ile Ala Glu Val Leu
210 215 220

GIn Lys Leu Asn
225

<210> 95
<211> 261
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)
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<400> 95

Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ser Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe Glu Gly Ile Thr Pro Leu His Ala Ala Ala Arg Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Glu Gly Trp Thr Pro Leu His Tyr Ala Ala Ser Tyr
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Asn His Gly Ala Thr Pro Ala Asp Leu Ala Ala GIn
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Lys Lys Leu Leu
130 135 140

Glu Ala Ala Arg Ala Gly GIn Asp Asp Glu Val Arg Ile Leu Met Ala
145 150 155 160

Asn Gly Ala Asp Val Asn Ala Lys Asp Glu Tyr Gly Leu Thr Pro Leu
165 170 175

Tyr Leu Ala Thr Ala His Gly His Leu Glu Ile Val Glu Val Leu Leu
180 185 190

Lys Asn Gly Ala Asp Val Asn Ala Val Asp Ala Ile Gly Phe Thr Pro
195 200 205
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Leu His Leu Ala Ala Phe Ile Gly His Leu Glu Ile Ala Glu Val Leu
210 215 220

Leu Lys His Gly Ala Asp Val Asn Ala GIn Asp Lys Phe Gly Lys Thr

225 230 235 240

Ala Phe Asp Ile Ser Ile Gly Asn Gly Asn Glu Asp Leu Ala Glu Ile
245 250 255

Leu GIn Lys Leu Asn
260

<210> 96
<211> 261
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 96

Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ala Lys Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe Glu Gly Tyr Thr Pro Leu His Val Ala Ala Tyr Asp Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Ser GIn Gly Arg Thr Pro Leu His Glu Ala Ala Tyr Ser
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 g5

Asn Ala GIn Asp Asp Ala Gly Glu Thr Pro Ala Asp Leu Ala Ala Ala
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100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Ile Lys Leu Leu
130 135 140

GIn Ala Ala Asn Leu Gly GIn Asp Asp Glu Val Arg Ile Leu Leu Ala
145 150 155 160

Thr Gly Ala Asp Val Asn Ala Lys Asp Ser Ile Gly GIn Thr Pro Leu
165 170 175

His Trp Ala Ala Arg Arg Gly His Leu Glu Ile Val Glu Val Leu Leu
180 185 190

Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Glu Tyr Gly Val Thr Pro
195 200 205

Leu His Leu Ala Ala Ser Leu Gly His Leu Glu Ile Val Glu Val Leu
210 215 220

Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Ser Gly Glu Thr
225 230 235 240

Pro Ala Asp Leu Ala Ala Leu His Gly His Glu Asp Ile Ala Glu Val
245 250 255

Leu GIn Lys Leu Asn
260

<210> 97
<211> 228
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 97
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Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ala Lys Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe Glu Gly Tyr Thr Pro Leu His Val Ala Ala Tyr Asp Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Ser GIn Gly Arg Thr Pro Leu His Glu Ala Ala Tyr Ser
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Asp Ala Gly Glu Thr Pro Ala Asp Leu Ala Ala Ala
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Ala Lys Leu Leu
130 135 140

Val Ala Ala Thr Ser Gly GIn Asp Asp Glu Val Arg Ile Leu Leu Ala
145 150 155 160

Ala Gly Ala Asp Val Asn Ala Lys Asp Arg Ile Gly Phe Thr Pro Leu
165 170 175

His Arg Ala Ala Phe Val Gly His Leu Glu Ile Val Glu Val Leu Leu
180 185 190

Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Asp Phe Gly His Thr Pro
195 200 205

Ala Asp Leu Ala Ala Ser Leu Gly His Glu Asp Ile Ala Glu Val Leu
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[0064]

210 215 220

GIn Lys Leu Asn
225

<210> 98
<211> 261
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 98
Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ala Lys Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe Glu Gly Tyr Thr Pro Leu His Val Ala Ala Tyr Asp Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Ser GIn Gly Arg Thr Pro Leu His Glu Ala Ala Tyr Ser
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Asp Ala Gly Glu Thr Pro Ala Asp Leu Ala Ala Ala
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Lys Lys Leu Leu
130 135 140
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[0065]

Glu Ala Ala Arg Ala Gly GIn Asp Asp Glu Val Arg Ile Leu Met Ala
145 150 155 160

Asn Gly Ala Asp Val Asn Ala Lys Asp Glu Tyr Gly Leu Thr Pro Leu
165 170 175

Tyr Leu Ala Thr Ala His Gly His Leu Glu Ile Val Glu Val Leu Leu
180 185 190

Lys Asn Gly Ala Asp Val Asn Ala Val Asp Ala Ile Gly Phe Thr Pro
195 200 205

Leu His Leu Ala Ala Phe Ile Gly His Leu Glu Ile Ala Glu Val Leu
210 215 220

Leu Lys His Gly Ala Asp Val Asn Ala GIn Asp Lys Phe Gly Lys Thr
225 230 235 240

Ala Phe Asp Ile Ser Ile Gly Asn Gly Asn Glu Asp Leu Ala Glu Ile
245 250 255

Leu GIn Lys Leu Asn
260

<210> 99
<211> 261
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 99
Gly Ser Asp Leu Gly His Lys Leu Leu Glu Ala Ala Val Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Trp Tyr Gly Lys Thr Pro Leu His Phe Ala Ala Gly Leu Gly
35 40 45
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His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Glu Asp Gly GIn Thr Pro Leu His Leu Ala Ala Ala Tyr
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Asn Asp Gly Phe Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Ser Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Ile Lys Leu Leu
130 135 140

GIn Ala Ala Asn Leu Gly GIn Asp Asp Glu Val Arg Ile Leu Leu Ala
145 150 155 160

Thr Gly Ala Asp Val Asn Ala Lys Asp Ser Ile Gly GIn Thr Pro Leu
165 170 175

His Trp Ala Ala Arg Arg Gly His Leu Glu Ile Val Glu Val Leu Leu
180 185 190

Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Glu Tyr Gly Val Thr Pro
195 200 205

Leu His Leu Ala Ala Ser Leu Gly His Leu Glu Ile Val Glu Val Leu
210 215 220

Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Ser Gly Glu Thr
225 230 235 240

Pro Ala Asp Leu Ala Ala Leu His Gly His Glu Asp Ile Ala Glu Val
245 250 255
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[0067]

Leu GIn Lys Leu Asn
260

<210> 100
<211> 228
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 100
Gly Ser Asp Leu Gly His Lys Leu Leu Glu Ala Ala Val Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Trp Tyr Gly Lys Thr Pro Leu His Phe Ala Ala Gly Leu Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Glu Asp Gly GIn Thr Pro Leu His Leu Ala Ala Ala Tyr
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Asn Asp Gly Phe Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Ser Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Ala Lys Leu Leu
130 135 140

Val Ala Ala Thr Ser Gly Gln Asp Asp Glu Val Arg Ile Leu Leu Ala
145 150 155 160
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Ala Gly Ala Asp Val Asn Ala Lys Asp Arg Ile Gly Phe Thr Pro Leu
165 170 175

His Arg Ala Ala Phe Val Gly His Leu Glu Ile Val Glu Val Leu Leu
180 185 190

Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Asp Phe Gly His Thr Pro
195 200 205

Ala Asp Leu Ala Ala Ser Leu Gly His Glu Asp Ile Ala Glu Val Leu
210 215 220

GIn Lys Leu Asn
225

<210> 101
<211> 261
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 101
Gly Ser Asp Leu Gly His Lys Leu Leu Glu Ala Ala Val Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Trp Tyr Gly Lys Thr Pro Leu His Phe Ala Ala Gly Leu Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Glu Asp Gly GIn Thr Pro Leu His Leu Ala Ala Ala Tyr
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95
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[0069]

Asn Ala GIn Asp Asn Asp Gly Phe Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Ser Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Lys Lys Leu Leu
130 135 140

Glu Ala Ala Arg Ala Gly GIn Asp Asp Glu Val Arg Ile Leu Met Ala
145 150 155 160

Asn Gly Ala Asp Val Asn Ala Lys Asp Glu Tyr Gly Leu Thr Pro Leu
165 170 175

Tyr Leu Ala Thr Ala His Gly His Leu Glu Ile Val Glu Val Leu Leu
180 185 190

Lys Asn Gly Ala Asp Val Asn Ala Val Asp Ala Ile Gly Phe Thr Pro
195 200 205

Leu His Leu Ala Ala Phe Ile Gly His Leu Glu Ile Ala Glu Val Leu
210 215 220

Leu Lys His Gly Ala Asp Val Asn Ala GIn Asp Lys Phe Gly Lys Thr
225 230 235 240

Ala Phe Asp Ile Ser Ile Gly Asn Gly Asn Glu Asp Leu Ala Glu Ile
245 250 255

Leu GIn Lys Leu Asn
260

<210> 102
<211> 269
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)
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[0070]

<400> 102

Gly Ser Asp Leu Gly Ala Lys Leu Leu Ser Asp Leu Gly Val Lys Leu
1 5 10 15

Leu Trp Ala Ala Ala Arg Gly GIn Asp Asp Glu Val Arg Ile Leu Leu
20 25 30

Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Phe GIn Gly Ile Thr Pro
35 40 45

Leu His Ile Ala Ala GIn Ser Gly His Leu Glu Ile Val Glu Val Leu
50 55 60

Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Thr Gly Asp Thr
65 70 75 80

Pro Leu His Leu Ala Ala GIn His Gly His Leu Val Ile Val Glu Val
85 90 95

Leu Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Arg Gly Trp
100 105 110

Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly His Glu Asp Ile Ala Glu
115 120 125

Val Leu GIn Lys Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Arg
130 135 140

Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn Asp
145 150 155 160

Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala Lys
165 170 175

Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala His Gly His
180 185 190

Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn Ala
195 200 205
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[0071]

Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala Phe Ile Gly
210 215 220

His Leu Glu Ile Ala Glu Val Leu Leu Lys His Gly Ala Asp Val Asn
225 230 235 240

Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Gly Asn
245 250 255

Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Asn
260 265

<210> 103
<211> 302
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 103

Gly Ser Asp Leu Gly Ala Lys Leu Leu Ser Asp Leu Gly Val Lys Leu
1 5 10 15

Leu Trp Ala Ala Ala Arg Gly GIn Asp Asp Glu Val Arg Ile Leu Leu
20 25 30

Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Phe GIn Gly Ile Thr Pro
35 40 45

Leu His Ile Ala Ala GIn Ser Gly His Leu Glu Ile Val Glu Val Leu
50 55 60

Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Thr Gly Asp Thr
65 70 75 80

Pro Leu His Leu Ala Ala GIn His Gly His Leu Val Ile Val Glu Val
85 90 95

Leu Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Arg Gly Trp

112



CN 104918959 A F % F*

71/109 BT

[0072]

100 105 110

Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly His Glu Asp Ile Ala Glu
115 120 125

Val Leu GIn Lys Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Arg
130 135 140

Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn Asp
145 150 155 160

Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala Thr
165 170 175

Asp Ile His Gly His Thr Pro Leu His Leu Ala Ala Ala Met Gly His
180 185 190

Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn Ala
195 200 205

Asn Asp Trp Arg Gly Phe Thr Pro Leu His Leu Ala Ala Leu Asn Gly
210 215 220

His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn
225 230 235 240

Ala Thr Asp Thr Ala Gly Asn Thr Pro Leu His Leu Ala Ala Trp Phe
245 250 255

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val
260 265 270

Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Asp
275 280 285

Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Asn
290 295 300

<210> 104
<211> 270
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<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 104

Gly Ser Asp Leu Gly Asp Lys Leu Leu GIn Ser Asp Leu Gly Asn Lys

1 5 10 15

Leu Leu Ile Ala Ala Ser Val Gly Gln Asp Asp Glu Val Arg Ile Leu
20 25 30

Leu Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Glu Thr Gly Trp Thr
35 40 45

Pro Leu His Leu Ala Ala Ala Trp Gly His Leu Glu Ile Val Glu Val
50 55 60

Leu Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Lys Gly GIn
65 70 75 80

Thr Pro Leu His Leu Ala Ala Ala Tyr Gly His Leu Glu Ile Val Glu
85 90 95

Val Leu Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Asn Asp Gly
100 105 110

Tyr Thr Pro Ala Asp Leu Ala Ala Arg Tyr Gly His Glu Asp Ile Ala
115 120 125

Glu Val Leu GIn Lys Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
130 135 140

Arg Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn

145 150 155 160

Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala
165 170 175

Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala His Gly
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180 185 190

His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn
195 200 205

Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala Phe Ile
210 215 220

Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys His Gly Ala Asp Val
225 230 235 240

Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Gly
245 250 255

Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Asn
260 265 270

<210> 105
<211> 303
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 105
Gly Ser Asp Leu Gly Asp Lys Leu Leu GIn Ser Asp Leu Gly Asn Lys
1 5 10 15

Leu Leu Ile Ala Ala Ser Val Gly GIn Asp Asp Glu Val Arg Ile Leu
20 25 30

Leu Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Glu Thr Gly Trp Thr
35 40 45

Pro Leu His Leu Ala Ala Ala Trp Gly His Leu Glu Ile Val Glu Val
50 55 60

Leu Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Lys Gly GIn
65 70 75 80
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Thr Pro Leu His Leu Ala Ala Ala Tyr Gly His Leu Glu Ile Val Glu
85 90 95

Val Leu Leu Lys Ala Gly Ala Asp Val Asn Ala Gln Asp Asn Asp Gly
100 105 110

Tyr Thr Pro Ala Asp Leu Ala Ala Arg Tyr Gly His Glu Asp Ile Ala
115 120 125

Glu Val Leu GIn Lys Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
130 135 140

Arg Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
145 150 155 160

Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala
165 170 175

Thr Asp Ile His Gly His Thr Pro Leu His Leu Ala Ala Ala Met Gly
180 185 190

His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn
195 200 205

Ala Asn Asp Trp Arg Gly Phe Thr Pro Leu His Leu Ala Ala Leu Asn
210 215 220

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val
225 230 235 240

Asn Ala Thr Asp Thr Ala Gly Asn Thr Pro Leu His Leu Ala Ala Trp
245 250 255

Phe Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp
260 265 270

Val Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile
275 280 285

Asp Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Asn
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290 295 300

<210> 106
<211> 294
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 106
Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe Tyr Gly Ile Thr Pro Leu His Leu Ala Ala Ala Tyr Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys His Gly Ala Asp Val Asn
50 55 60

Ala His Asp Trp Asn Gly Trp Thr Pro Leu His Leu Ala Ala Lys Tyr
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys His Gly Ala Asp Val
85 90 95

Asn Ala Ile Asp Asn Ala Gly Lys Thr Pro Leu His Leu Ala Ala Ala
100 105 110

His Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Tyr Gly Ala Asp
115 120 125

Val Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile
130 135 140

Asp Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Gly Gly
145 150 155 160
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Gly Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Lys Lys Leu
165 170 175

Leu Glu Ala Ala Arg Ala Gly GIn Asp Asp Glu Val Arg Ile Leu Met
180 185 190

Ala Asn Gly Ala Asp Val Asn Ala Lys Asp Glu Tyr Gly Leu Thr Pro
195 200 205

Leu Tyr Leu Ala Thr Ala His Gly His Leu Glu Ile Val Glu Val Leu
210 215 220

Leu Lys Asn Gly Ala Asp Val Asn Ala Val Asp Ala Ile Gly Phe Thr
225 230 235 240

Pro Leu His Leu Ala Ala Phe Ile Gly His Leu Glu Ile Ala Glu Val
245 250 255

Leu Leu Lys His Gly Ala Asp Val Asn Ala GIn Asp Lys Phe Gly Lys
260 265 270

Thr Ala Phe Asp Ile Ser Ile Gly Asn Gly Asn Glu Asp Leu Ala Glu
275 280 285

Ile Leu GIn Lys Leu Asn
290

<210> 107
<211> 327
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 107
Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala
20 25 30
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Lys Asp Phe Tyr Gly Ile Thr Pro Leu His Leu Ala Ala Ala Tyr Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys His Gly Ala Asp Val Asn
50 55 60

Ala His Asp Trp Asn Gly Trp Thr Pro Leu His Leu Ala Ala Lys Tyr
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys His Gly Ala Asp Val
85 90 95

Asn Ala Ile Asp Asn Ala Gly Lys Thr Pro Leu His Leu Ala Ala Ala
100 105 110

His Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Tyr Gly Ala Asp
115 120 125

Val Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp lle Ser Ile
130 135 140

Asp Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Gly Gly
145 150 155 160

Gly Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Lys Lys Leu
165 170 175

Leu Glu Ala Ala Arg Ala Gly GIn Asp Asp Glu Val Arg Ile Leu Met
180 185 190

Ala Asn Gly Ala Asp Val Asn Ala Thr Asp Ile His Gly His Thr Pro
195 200 205

Leu His Leu Ala Ala Ala Met Gly His Leu Glu Ile Val Glu Val Leu
210 215 220

Leu Lys Asn Gly Ala Asp Val Asn Ala Asn Asp Trp Arg Gly Phe Thr
225 230 235 240
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Pro Leu His Leu Ala Ala Leu Asn Gly His Leu Glu Ile Val Glu Val
245 250 255

Leu Leu Lys Asn Gly Ala Asp Val Asn Ala Thr Asp Thr Ala Gly Asn
260 265 270

Thr Pro Leu His Leu Ala Ala Trp Phe Gly His Leu Glu Ile Val Glu
275 280 285

Val Leu Leu Lys Asn Gly Ala Asp Val Asn Ala GIn Asp Lys Phe Gly
290 295 300

Lys Thr Ala Phe Asp Ile Ser Ile Asp Asn Gly Asn Glu Asp Leu Ala

305 310 315 320

Glu Ile Leu GIn Lys Leu Asn
325

<210> 108
<211> 270
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 108

Gly Ser Asp Leu Gly Asp Lys Leu Leu GIn Ser Asp Leu Gly Ile Lys
1 5 10 15

Leu Leu Phe Ala Ala Ala Lys Ser GIn Asp Asp Glu Val Arg Ile Leu
20 25 30

Leu Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Phe GIn Ser Val Thr
35 40 45

Pro Leu His Ile Ala Ala GIn Ser Gly His Leu Glu Ile Val Glu Val
50 55 60

Leu Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Thr Gly Asp
65 70 75 80
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Thr Pro Leu His Leu Ala Ala GIn His Gly His Leu Glu Ile Val Glu
85 90 95

Val Leu Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Arg Gly
100 105 110

Trp Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly His Glu Asp Ile Ala
115 120 125

Glu Val Leu GIn Lys Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
130 135 140

Arg Ser Asp Leu Gly Ile Lys Leu Leu Val Ala Ala Ala GIn Gly GIn
145 150 155 160

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
165 170 175

Lys Asp GIn GIn Gly Ala Thr Pro Leu His Leu Ala Ala Trp Lys Gly
180 185 190

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
195 200 205

Ala Lys Asp Leu Ser Gly Asp Thr Pro Leu His Ile Ala Ala Trp Phe
210 215 220

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
225 230 235 240

Asn Ala GIn Asp Thr Glu Gly Tyr Thr Pro Ala Asp Leu Ala Ala Leu
245 250 255

Tyr Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
260 265 270

<210> 109
<211> 294
<212> PRT
<213> Artificial
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<220>
<223> AR domain (two-domain)

<400> 109
Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala His Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn
50 55 60

Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala Phe Ile
65 70 75 80

Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys His Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Gly
100 105 110

Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Lys Lys Leu Leu
130 135 140

Glu Ala Ala Arg Ala Gly GIn Asp Asp Glu Val Arg Ile Leu Met Ala

145 150 155 160

Asn Gly Ala Asp Val Asn Ala Lys Asp Phe Tyr Gly Ile Thr Pro Leu
165 170 175

His Leu Ala Ala Ala Tyr Gly His Leu Glu Ile Val Glu Val Leu Leu
180 185 190
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Lys His Gly Ala Asp Val Asn Ala His Asp Trp Asn Gly Trp Thr Pro
195 200 205

Leu His Leu Ala Ala Lys Tyr Gly His Leu Glu Ile Val Glu Val Leu
210 215 220

Leu Lys His Gly Ala Asp Val Asn Ala Ile Asp Asn Ala Gly Lys Thr

225 230 235 240

Pro Leu His Leu Ala Ala Ala His Gly His Leu Glu Ile Val Glu Val
245 250 255

Leu Leu Lys Tyr Gly Ala Asp Val Asn Ala GIn Asp Lys Phe Gly Lys
260 265 270

Thr Ala Phe Asp Ile Ser Ile Asp Ash Gly Asn Glu Asp Leu Ala Glu
275 280 285

Ile Leu GIn Lys Leu Asn
290

<210> 110
<211> 269
<212> PRT
<213> Artificial

<220>
<223> AR domain (two-domain)

<400> 110
Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Met Ala Asnh Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala His Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn
50 55 60
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Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala Phe Ile
65 70 75 80

Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys His Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Gly
100 105 110

Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Arg Ser Asp Leu Gly Ala Lys Leu Leu
130 135 140

Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn Asp
145 150 155 160

Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala Lys
165 170 175

Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala GIn Ser Gly His
180 185 190

Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
195 200 205

Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His Gly
210 215 220

His Leu Val Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
225 230 235 240

Ala GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp Trp
245 250 255

Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
260 265
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<210> 111
<211> 126
<212> PRT
<213> Artificial

<220>
<223> AR domain (one-domain) Negative Control

<400> 111

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Lys Asp Gly Tyr Thr Pro Leu His Leu Ala Ala Arg Glu Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Lys Asp Gly Tyr Thr Pro Leu His Leu Ala Ala Arg Glu
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Asp
100 105 110

Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Asn
115 120 125

<210> 112
<211> 126
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (one-domain)

<400> 112
[0084]
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Gly Ser Asp Leu Gly Asn Lys Leu Leu Ile Ala Ala Ser Val Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Glu Thr Gly Trp Thr Pro Leu His Leu Ala Ala Ala Trp Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Lys Gly GIn Thr Pro Leu His Leu Ala Ala Ala Tyr
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Asn Asp Gly Tyr Thr Pro Ala Asp Leu Ala Ala Arg
100 105 110

Tyr Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 113
<211> 126
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (one-domain)

<400> 113
Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala His Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Asp Ala Asp Val Asn Ala
20 25 30

Lys Asp Trp Tyr Gly Thr Thr Pro Leu His Ile Ala Ala Val Ala Gly
35 40 45
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His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Asp Phe Gly Thr Thr Pro Leu His Ala Ala Ala Asp Tyr
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Tyr Thr Gly His Thr Pro Ala Asp Leu Ala Ala Val
100 105 110

Tyr Gly His Glu Asp Ile Ala Ala Val Leu GIn Lys Leu Asn
115 120 125

<210> 114
<211> 126
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (one-domain)

<400> 114
Gly Ser Asp Leu Gly Ala Lys Leu Leu Trp Ala Ala Ala Lys Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Trp Glu Gly Val Thr Pro Leu His Ile Ala Ala His Ala Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Ile Ile Gly Trp Thr Pro Leu His Ser Ala Ala Val Tyr
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95
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Asn Ala GIn Asp Trp Tyr Gly Thr Thr Pro Ala Asp Leu Ala Ala Trp
100 105 110

Trp Gly His Glu Asp Ile Ala Val Val Leu GIn Lys Leu Asn
115 120 125

<210> 115
<211> 126
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (one-domain)

<400> 115

Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ala Lys Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Val Thr Pro Leu His Ile Ala Ala GIn Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 116
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<211> 126
<212> PRT
<213> Artificial Sequence

<220>
<223> AR doamin (one-domain)

<400> 116

Gly Ser Asp Leu Gly Ile Lys Leu Leu Ile Ala Ala Ser His Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asn Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Val Thr Pro Leu His Ile Ala Ala GIn Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 117
<211> 126
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (one-domain)

<400> 117

Gly Ser Asp Leu Gly GIn Lys Leu Leu Ile Ala Ala Ser Arg Gly GIn
1 5 10 15
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Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Val Thr Pro Leu His Ile Ala Ala GIn Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Arg Gly Trp Thr Pro Thr Asp Leu Ala Ala Asp
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 118
<211> 126
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (one-domain)

<400> 118

Gly Ser Asp Leu Gly Ile Lys Leu Leu Trp Ala Ala Ala GIn Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Val Thr Pro Leu His Ile Ala Ala GIn Ser Gly
35 40 45

His Leu Glu Val Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
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50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala Gln His
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 119
<211> 126
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (one-domain)

<400> 119
Gly Ser Asp Leu Gly Phe Lys Leu Leu Phe Ala Ala Ala Lys Ser GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Val Thr Ser Leu His Ile Ala Ala GIn Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95
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Asn Ala GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 120
<211> 126
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (one-domain)

<400> 120
Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala Thr Asn Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Ile Thr Gly Glu Thr Pro Leu His His Ala Ala Asp Ser
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Lys Ala Gly Val Thr Pro Ala Asp Leu Ala Ala Ala
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 121
<211> 126
<212> PRT
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<213> Artificial Sequence

<220>
<223> AR domain (one-domain)

<400> 121

Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala GIn Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
115 120 125

<210> 122
<211> 274
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (two-domain)

<400> 122

Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15
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Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala GIn Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Ala Ala Gly Ser
115 120 125

Pro Thr Pro Thr Pro Thr Thr Pro Thr Pro Thr Pro Thr Thr Pro Thr
130 135 140

Pro Thr Pro Thr Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala
145 150 155 160

Arg Ala Gly GIn Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala
165 170 175

Asp Val Asn Ala Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala
180 185 190

Thr Ala His Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly
195 200 205

Ala Asp Val Asn Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu
210 215 220

Ala Ala Phe Ile Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys Ala
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[0094]

225 230 235 240

Gly Ala Asp Val Asn Ala GIn Asp Lys Phe Gly Lys Thr Pro Ala Asp
245 250 255

Ile Ala Ala Gly Ala Gly Asn Glu Asp Ile Ala Glu Val Leu GIn Lys
260 265 270

Ala Ala

<210> 123
<211> 274
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (two-domain)

<400> 123
Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala GIn Ser Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Glu Arg Gly Lys Thr Pro Ala Asp Leu Ala Ala Asp
100 105 110
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[0095]

Trp Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Ala Ala Gly Ser
115 120 125

Pro Thr Pro Thr Pro Thr Thr Pro Thr Pro Thr Pro Thr Thr Pro Thr
130 135 140

Pro Thr Pro Thr Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala
145 150 155 160

Arg Ala Gly GIn Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala
165 170 175

Asp Val Asn Ala Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala
180 185 190

Thr Ala His Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly
195 200 205

Ala Asp Val Asn Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu
210 215 220

Ala Ala Phe Ile Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys Ala
225 230 235 240

Gly Ala Asp Val Asn Ala GIn Asp Lys Phe Gly Lys Thr Pro Ala Asp
245 250 255

Ile Ala Ala Gly Ala Gly Asn Glu Asp Ile Ala Glu Val Leu GIn Lys
260 265 270

Ala Ala

<210> 124

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> N-Cap module (Nr)

<400> 124
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[0096]

Gly Ser Asp Leu Gly Ile Lys Leu Leu Phe Ala Ala Ala Lys Gly GIn

1

5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20 25 30

125

33

PRT

Artificial Sequence

AR module (M1.1b)

125

Lys Asp Phe GIn Gly Val Thr Pro Leu His Ile Ala Ala GIn Ser Gly

1

His Leu

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5 10 15

Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

126

33

PRT

Artificial Sequence

AR module (M1.1b)

126

Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His Gly

1

His Leu

Ala

5 10 15

Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30
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[0097]

<210> 127

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> C-Cap module (Cr)

<400> 127

GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly
1 5 10 15

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
20 25

<210> 128

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> N-Cap module (Nr)

<400> 128
Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

<210> 129

<211> 33

<212> PRT

<213> Artificial Sequence

<220>
<223> AR module (M1.1b)

<400> 129
Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala Thr Asn Gly
1 5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30
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[0098]

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

130

33

PRT

Artificial Sequence

AR module (M1.1b)

130

Lys Asp Ile Thr Gly Glu Thr Pro Leu His His Ala Ala Asp Ser Gly

1

His Leu

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5 10 15

Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

131

28

PRT

Artificial Sequence

C-Cap module (Cr)

131

GIn Asp Lys Ala Gly Val Thr Pro Ala Asp Leu Ala Ala Ala Trp Gly

1

5 10 15

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn

<210>
<211>
<212>
<213>

<220>
<223>

20 25

132

32

PRT

Artificial Sequence

N-Cap module (Nr)

139



CN 104918959 A F 5 * 98,109 T

[0099]

<400> 132

Gly Ser Asp Leu Gly Val Lys Leu Leu Trp Ala Ala Ala Arg Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Glu Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

<210> 133

<211> 33

<212> PRT

<213> Artificial Sequence

<220>
<223> AR module (M1.1b)

<400> 133
Lys Asp Phe GIn Gly Ile Thr Pro Leu His Ile Ala Ala GIn Ser Gly
1 5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

Ala

<210> 134

<211> 33

<212> PRT

<213> Artificial Sequence

<220>
<223> AR module (M1.1b)

<400> 134

Lys Asp Val Thr Gly Asp Thr Pro Leu His Leu Ala Ala GIn His Gly
1 5 10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

Ala
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[0100]

<210> 135

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> C-Cap module (Cr)

<400> 135
GIn Asp Glu Arg Gly Trp Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly
1 5 10 15

His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn
20 25

<210> 136
<211> 278
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (two-domain)

<400> 136

Gly Ser Asp Leu Gly Ala Lys Leu Leu Ser Asp Leu Gly Val Lys Leu
1 5 10 15

Leu Trp Ala Ala Ala Arg Gly GIn Asp Asp Glu Val Arg Ile Leu Leu
20 25 30

Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Phe GIn Gly Ile Thr Pro
35 40 45

Leu His Ile Ala Ala GIn Ser Gly His Leu Glu Ile Val Glu Val Leu
50 55 60

Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Thr Gly Asp Thr
65 70 75 80

Pro Leu His Leu Ala Ala GIn His Gly His Leu Val Ile Val Glu Val
85 90 95
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[0101]

Leu Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Arg Gly Trp
100 105 110

Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly His Glu Asp Ile Ala Glu
115 120 125

Val Leu GIn Lys Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Arg
130 135 140

Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn Asp
145 150 155 160

Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala Lys
165 170 175

Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala His Gly His
180 185 190

Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn Ala
195 200 205

Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala Phe Ile Gly
210 215 220

His Leu Glu Ile Ala Glu Val Leu Leu Lys His Gly Ala Asp Val Asn
225 230 235 240

Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Gly Asn
245 250 255

Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Ala Ala Gly Gly Gly
260 265 270

Ser Gly Gly Gly Ser Cys
275

<210> 137
<211> 414
<212> PRT
<213> Artificial Sequence
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[0102]

<220>
<223> AR domain (three-domain)

<400> 137
Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Tyr Phe Ser His Thr Pro Leu His Leu Ala Ala Arg Asn Gly
35 40 45

His Leu Lys Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Lys Asp Phe Ala Gly Lys Thr Pro Leu His Leu Ala Ala Asn Asp
65 70 75 80

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys His Gly Ala Asp Val
85 90 95

Asn Ala GIn Asp Ile Phe Gly Lys Thr Pro Ala Asp Ile Ala Ala Asp
100 105 110

Ala Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
130 135 140

Ser Arg Ser Asp Leu Gly Ala Lys Leu Leu Ser Asp Leu Gly Val Lys
145 150 155 160

Leu Leu Trp Ala Ala Ala Arg Gly GIn Asp Asp Glu Val Arg lle Leu
165 170 175

Leu Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Phe GIn Gly Ile Thr
180 185 190
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[0103]

Pro Leu His Ile Ala Ala GIn Ser Gly His Leu Glu Ile Val Glu Val
195 200 205

Leu Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Thr Gly Asp
210 215 220

Thr Pro Leu His Leu Ala Ala GIn His Gly His Leu Val Ile Val Glu
225 230 235 240

Val Leu Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Arg Gly
245 250 255

Trp Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly His Glu Asp Ile Ala
260 265 270

Glu Val Leu GIn Lys Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
275 280 285

Arg Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn
290 295 300

Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala
305 310 315 320

Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala His Gly
325 330 335

His Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn
340 345 350

Ala Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala Phe Ile
355 360 365

Gly His Leu Glu Ile Ala Glu Val Leu Leu Lys His Gly Ala Asp Val
370 375 380

Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Gly
385 390 395 400

Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Asn
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[0104]

405 410

<210> 138
<211> 417
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (three-domain)

<400> 138
Gly Ser Asp Leu Gly Ala Lys Leu Leu Ser Asp Leu Gly Val Lys Leu
1 5 10 15

Leu Trp Ala Ala Ala Arg Gly GIn Asp Asp Glu Val Arg Ile Leu Leu
20 25 30

Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Phe GIn Gly Ile Thr Pro
35 40 45

Leu His Ile Ala Ala GIn Ser Gly His Leu Glu Ile Val Glu Val Leu
50 55 60

Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Thr Gly Asp Thr
65 70 75 80

Pro Leu His Leu Ala Ala GIn His Gly His Leu Val Ile Val Glu Val
85 90 g5

Leu Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Arg Gly Trp
100 105 110

Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly His Glu Asp Ile Ala Glu
115 120 125

Val Leu GIn Lys Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Arg
130 135 140

Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn Asp
145 150 155 160
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Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala Lys
165 170 175

Asp Glu Tyr Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala His Gly His
180 185 190

Leu Glu Ile Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn Ala
195 200 205

Val Asp Ala Ile Gly Phe Thr Pro Leu His Leu Ala Ala Phe Ile Gly
210 215 220

His Leu Glu Ile Ala Glu Val Leu Leu Lys His Gly Ala Asp Val Asn

225 230 235 240

Ala GIn Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Gly Asn
245 250 255

Gly Asn Glu Asp Leu Ala Glu Ile Leu GIn Lys Leu Asn Lys Leu Gly
260 265 270

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
275 280 285

Gly Gly Ser Arg Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg
290 295 300

Ala Gly GIn Asp Asp Glu Val Arg Ile Leu Met Ala Asn Gly Ala Asp

305 310 315 320

Val Asn Ala Lys Asp Tyr Phe Ser His Thr Pro Leu His Leu Ala Ala
325 330 335

Arg Asn Gly His Leu Lys Ile Val Glu Val Leu Leu Lys Ala Gly Ala
340 345 350

Asp Val Asn Ala Lys Asp Phe Ala Gly Lys Thr Pro Leu His Leu Ala
355 360 365

Ala Asn Asp Gly His Leu Glu Ile Val Glu Val Leu Leu Lys His Gly
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[0106]

370 375 380

Ala Asp Val Asn Ala GIn Asp Ile Phe Gly Lys Thr Pro Ala Asp Ile
385 390 395 400

Ala Ala Asp Ala Gly His Glu Asp Ile Ala Glu Val Leu GIn Lys Leu
405 410 415

Asn

<210> 139
<211> 260
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (two-domain)

<400> 139

Gly Ser Asp Leu Gly Ala Lys Leu Leu Ser Asp Leu Gly Val Lys Leu
1 5 10 15

Leu Trp Ala Ala Ala Arg Gly GIn Asp Asp Glu Val Arg Ile Leu Leu
20 25 30

Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Phe GIn Gly Ile Thr Pro
35 40 45

Leu His Ile Ala Ala GIn Ser Gly His Leu Glu Ile Val Glu Val Leu
50 55 60

Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Thr Gly Asp Thr
65 70 75 80

Pro Leu His Leu Ala Ala GIn His Gly His Leu Val Ile Val Glu Val
85 90 95

Leu Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Arg Gly Trp
100 105 110
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Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly His Glu Asp Ile Ala Glu
115 120 125

Val Leu GIn Lys Ala Ala Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu
130 135 140

Ala Ala Arg Ala Gly GIn Asp Asp Glu Val Arg Ile Leu Met Ala Asn
145 150 155 160

Gly Ala Asp Val Asn Ala Lys Asp Glu Tyr Gly Leu Thr Pro Leu Tyr
165 170 175

Leu Ala Thr Ala His Gly His Leu Glu Ile Val Glu Val Leu Leu Lys
180 185 190

Asn Gly Ala Asp Val Asn Ala Val Asp Ala Ile Gly Phe Thr Pro Leu
195 200 205

His Leu Ala Ala Phe Ile Gly His Leu Glu Ile Ala Glu Val Leu Leu
210 215 220

Lys His Gly Ala Asp Val Asn Ala GIn Asp Lys Phe Gly Lys Thr Ala
225 230 235 240

Phe Asp Ile Ser Ile Gly Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu
245 250 255

GIn Lys Ala Ala
260

<210> 140
<211> 263
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (two-domain)

<400> 140

Gly Ser Asp Leu Gly Ala Lys Leu Leu Ser Asp Leu Gly Val Lys Leu
1 5 10 15
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[0108]

Leu Trp Ala Ala Ala Arg Gly GIn Asp Asp Glu Val Arg Ile Leu Leu
20 25 30

Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Phe GIn Gly Ile Thr Pro
35 40 45

Leu His Ile Ala Ala GIn Ser Gly His Leu Glu Ile Val Glu Val Leu
50 55 60

Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Thr Gly Asp Thr
65 70 75 80

Pro Leu His Leu Ala Ala GIn His Gly His Leu Val Ile Val Glu Val
85 a0 95

Leu Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Arg Gly Trp
100 105 110

Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly His Glu Asp Ile Ala Glu
115 120 125

Val Leu GIn Lys Ala Ala Gly Gly Gly Gly Ser Asp Leu Gly Lys Lys
130 135 140

Leu Leu Glu Ala Ala Arg Ala Gly GIn Asp Asp Glu Val Arg Ile Leu
145 150 155 160

Met Ala Asn Gly Ala Asp Val Asn Ala Lys Asp Glu Tyr Gly Leu Thr
165 170 175

Pro Leu Tyr Leu Ala Thr Ala His Gly His Leu Glu Ile Val Glu Val
180 185 190

Leu Leu Lys Asn Gly Ala Asp Val Asn Ala Val Asp Ala Ile Gly Phe
195 200 205

Thr Pro Leu His Leu Ala Ala Phe Ile Gly His Leu Glu Ile Ala Glu
210 215 220
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Val Leu Leu Lys His Gly Ala Asp Val Asn Ala GIn Asp Lys Phe Gly

225 230 235 240

Lys Thr Ala Phe Asp Ile Ser Ile Gly Asn Gly Asn Glu Asp Leu Ala
245 250 255

Glu Ile Leu GIn Lys Ala Ala
260

<210> 141
<211> 282
<212> PRT
<213> Artificial Sequence

<220>
<223> AR domain (two-domain)

<400> 141

Gly Ser Asp Leu Gly Ala Lys Leu Leu Ser Asp Leu Gly Val Lys Leu
1 5 10 15

Leu Trp Ala Ala Ala Arg Gly GIn Asp Asp Glu Val Arg Ile Leu Leu
20 25 30

Ala Ala Gly Ala Asp Val Asn Ala Lys Asp Phe GIn Gly Ile Thr Pro
35 40 45

Leu His Ile Ala Ala GIn Ser Gly His Leu Glu Ile Val Glu Val Leu
50 55 60

Leu Lys Ala Gly Ala Asp Val Asn Ala Lys Asp Val Thr Gly Asp Thr
65 70 75 80

Pro Leu His Leu Ala Ala GIn His Gly His Leu Val Ile Val Glu Val
85 90 95

Leu Leu Lys Ala Gly Ala Asp Val Asn Ala GIn Asp Glu Arg Gly Trp
100 105 110

Thr Pro Ala Asp Leu Ala Ala Asp Trp Gly His Glu Asp Ile Ala Glu
115 120 125
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Val Leu GIn Lys Ala Ala Gly Ser Pro Thr Pro Thr Pro Thr Thr Pro
130 135 140

Thr Pro Thr Pro Thr Thr Pro Thr Pro Thr Pro Thr Gly Ser Asp Leu
145 150 155 160

Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly GIn Asp Asp Glu Val
165 170 175

Arg Ile Leu Met Ala Asn Gly Ala Asp Val Asn Ala Lys Asp Glu Tyr
180 185 190

Gly Leu Thr Pro Leu Tyr Leu Ala Thr Ala His Gly His Leu Glu Ile
195 200 205

Val Glu Val Leu Leu Lys Asn Gly Ala Asp Val Asn Ala Val Asp Ala
210 215 220

Ile Gly Phe Thr Pro Leu His Leu Ala Ala Phe Ile Gly His Leu Glu
225 230 235 240

Ile Ala Glu Val Leu Leu Lys His Gly Ala Asp Val Asn Ala GIn Asp
245 250 255

Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Gly Asn Gly Ash Glu
260 265 270

Asp Leu Ala Glu Ile Leu GIn Lys Ala Ala
275 280
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Abstract

The present mnvention relates to a recombinant binding protein
comprising at least a first and a second repeat domain, wherein each of
said two repeat domains binds the extracellular region of HER2 and

wherein said repeat domains are covalently linked.
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