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Designed ankyrin repeat proteins binding to platelet-derived growth factor

Field of the invention

The present invention relates to designed ankyrin repeat proteins with binding specificity
for platelet-derived growth factor (PDGF), as well as nucleic acids encoding such PDGF
binding proteins, pharmaceutical compositions comprising such proteins and the use of

such proteins in the treatment of diseases.

Background of the invention

Platelet-derived growth factor (PDGF) was identified more than three decades ago as a
serum growth factor for fibroblasts, smooth muscle cells and glia cells. Its role in
physiology and medicine is extensively described in a recent review (Andrae, J., Gallini,
R. and Betsholtz, C., Genes Dev., 22, 1276-1312, 2008). Human PDGF was originally
identified as a disulfide-linked dimer of two different polypeptide chains, A (PDGF-A;
human PDGF-A has the UniProtKB/Swiss-Prot number P04085) and B (PDGF-B; human
PDGF-B has the UniProtKB/Swiss-Prot number P01127). Thereby, three protein dimers
can be formed: PDGF-AA, PDGF-AB and PDGF-BB. Recently, two additional PDGF
polypeptide chains, PDGF-C and PDGF-D, were identified. The currently known PDGF
genes and polypeptides belong to a family of structurally and functionally related growth
factors including also the vascular endothelial growth factors (VEGFs). PDGF/VEGF

growth factors are conserved throughout the animal kingdom.

PDGFs act via two receptor tyrosine kinases (RTKs), PDGF receptor (PDGFR) alpha
(PDGFRalpha) and beta (PDGFRbeta), with common domain structures, including five
extracellular immunoglobulin (Ig) loops and a split intracellular tyrosine kinase domain.
The VEGFs act through a distinct but structurally related subfamily of RTKs. Ligand
binding promotes receptor dimerization, which initiates signaling. Depending on ligand
configuration and the pattern of receptor expression, different receptor dimers may form.
However, only a few interactions seem to be relevant in vivo; i.e., those of PDGF-AA and
PDGF-CC via PDGFRalpha, and PDGF-BB via PDGFRbeta.

The PDGFs have crucial roles during development, but there is limited evidence for
normal physiological functions in the adult. Studies of PDGFs and PDGFRs in animal

development have revealed roles for PDGFRalpha signaling in gastrulation and in the
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development of the cranial and cardiac neural crest, gonads, lung, intestine, skin, CNS,
and skeleton. Similarly, roles for PDGFRbeta signaling have been established in blood
vessel formation and early hematopoiesis. PDGF signaling is implicated in a range of
diseases. Autocrine activation of PDGF signaling pathways is involved in certain gliomas,
sarcomas, and leukemias. Paracrine PDGF signaling is commonly observed in epithelial
cancers, where it triggers stromal recruitment and may be involved in epithelial—
mesenchymal transition, thereby affecting tumor growth, angiogenesis, invasion, and
metastasis. PDGFs drive pathological mesenchymal responses in vascular disorders
such as atherosclerosis, restenosis, pulmonary hypertension, and retinal diseases, as
well as in fibrotic diseases, including pulmonary fibrosis, liver cirrhosis, scleroderma,

glomerulosclerosis, and cardiac fibrosis.

Thus, increased PDGF activity has been linked with several diseases and pathological
conditions. Causal pathogenic roles of the PDGFs have been established for some
diseases, providing prospects for therapy using PDGF antagonists, such as PDGF
specific antibodies. In addition, it has been suggested that the combination of anti-VEGF
and anti-PDGF agents affords synergistic therapeutic benefits for treating certain ocular
neovascular diseases (WO 2005/020972; Jo, N., Mailhos, C., Ju, M., Cheung, E., Bradley,
J., Nishijima, K., Robinson, G.S., Adamis, A.P. and Shima, D.T., Am. J. Pathol., 168(6),
2036-2053, 2006).

There are, beside antibodies, novel binding proteins or binding domains that can be used
to specifically bind a target molecule (e.g. Binz, H.K., Amstutz, P. and Pliickthun, 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 Pliickthun, A., Nat.
Biotechnol. 22, 575-582, 2004; Stumpp, M.T., Binz, H.K and Amstutz, P., Drug Discov.
Today 13, 695-701, 2008). WO 2002/020565 describes how large libraries of repeat
proteins can be constructed and their general application. Nevertheless, WO 2002/020565
does neither disclose the selection of repeat domains with binding specificity for PDGF-BB
nor concrete repeat modules or repeat sequence motifs of repeat domains that specifically
bind to PDGF-BB. Furthermore, WO 2002/020565 does not suggest that repeat domains
with binding specificity for PDGF-BB could be used to regulate the PDGF-BB mediated
signaling pathways to successfully treat diseases. These designed repeat domains

harness the modular nature of repeat proteins and may possess N-terminal and C-
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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
Pluckthun, A., FEBS letters 5639, 2-6, 2003).

The technical problem underlying the present invention is identifying novel binding
proteins, such as ankyrin repeat proteins or domains, with binding specificity to PDGF-BB
to regulate PDGF-BB mediated signaling pathways for an improved treatment of certain
cancers, vascular disorders such as retinal diseases, fibrotic diseases and other
pathological conditions. The solution to this technical problem is achieved by providing the

embodiments characterized in the claims.

Summary of the invention

The present invention relates to a recombinant binding protein comprising at least one
ankyrin repeat domain, wherein said ankyrin repeat domain binds PDGF-BB in PBS with a
Kd below 10™"M.

More particularly, the invention relates to a recombinant binding protein comprising at
least one ankyrin repeat domain, wherein said ankyrin repeat domain competes for
binding to PDGF-BB with an ankyrin repeat domain selected from the group consisting of
SEQ ID NOs: 23 to 60, or wherein said ankyrin repeat domain is selected from the group
consisting of SEQ ID NOs:23 to 60 wherein G at position 1 and/or S at position 2 of said
ankyrin repeat domain are optionally missing; and L at the second last position and/or N at

the last position of said ankyrin repeat domain are optionally exchanged by A.

In a further embodiment, the invention relates to a recombinant PDGF-BB binding protein
comprising at least one ankyrin repeat domain, which comprises an ankyrin repeat
module having an amino acid sequence selected from the group consisting of SEQ ID
NO: 12, 14, 15, 17, 18 and 19 and sequences, wherein up to 9 amino acids in SEQ ID
NO: 12, 14, 15, 17, 18 and 19 are exchanged by any amino acid.

In particular the invention relates to a recombinant PDGF-BB binding protein comprising a
peptide of any one of the sequences SEQ ID NO: 12 to 19 and 23 to 61.
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The invention further relates to nucleic acid molecules encoding the binding proteins of
the present invention, and to a pharmaceutical composition comprising one or more of the

above mentioned binding proteins or nucleic acid molecules.

The invention further relates to a method of treatment of a pathological condition using the

binding proteins of the invention.

Brief Description of the Figures

Figure 1. Inhibition of NHI-3T3 fibroblast proliferation

Inhibition of proliferation of NIH-3T3 fibroblasts by various concentrations of a DARPIn
with specificity for PDGF-BB (exemplified by DARPin #49) and a corresponding fitted
inhibition curve are shown. The ICs, value was then calculated from the fitted inhibition
curve to be 1.9 nM for DARPiIn #49.

OD, optical density at 450 nm; C, concentration of DARPin #49 in nM; D1, DARPIn #49.

The X axis is shown in logarithmic scale. See below for the definition of DARPin #49.

Figure 2. PDGFRbeta competition assay.

The inhibition of the binding of PDGF-BB to PDGFRbeta by various concentrations of
DARPins with specificity for PDGF-BB and the corresponding fitted inhibition curves are
shown for a distinct single experiment. The 1Cs values were then calculated to be about
20 and 18 pM for the DARPins #50 (D1) and #28 (D2), respectively. OD, optical density at
450 nm; C, concentration of DARPins in pM. The X axis is shown in logarithmic scale. See
below for the definitions of DARPin #50 and 28.

Figure 3. Effects of an anti-PDGF-BB DARPIn vs vehicle on the development of choroidal
neovascularization.

Mice were daily injected intraperitoneal with vehicle or DARPin #61-PEGZ20 (i.e. DARPIn
#61 conjugated to PEGZ20 over its C-terminal Cys residues by standards means (e.g. as
described in WO 2011/135067)) from day 0 until day 14. At day 2 the laser burns were
applied to the eye to induce choroidal neovascularization (CNV) and at day 14 the extent
of CNV was measured. Symbols represent individual eyes and represent mean values of
three induced CNV spots each. Bars represent median values of the individual groups.

A, Area of CNV in mm?; V, vehicle (i.e. PBS); D1, DARPIn #61-PEG20 in PBS at a 10
mg/kg per dose injected; D2, DARPin #61-PEG20 in PBS at a 1 mg/kg per dose injected.
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Detailed description of the invention

The recombinant binding protein or domain according to the invention is specific for a
mammalian PDGF-BB. Preferably, the recombinant binding domain according to the
invention is specific for a PDGF-BB of mice, rat, dog, rabbit, monkey or human origin.
More preferably, the recombinant binding domain according to the invention is specific for
a PDGF-BB of human origin.

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 quaternary 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
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
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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:9), 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
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. An example of a glycine-serine-linker is provided in SEQ
ID NO:10 and an example of a proline-threonine-linker is provided in SEQ ID NO:11.
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 binding 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
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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 binding 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 binding 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. More
preferably, said binding protein comprises up to two binding domains. Most preferably,
said binding protein comprises only one binding domain. Furthermore, any such binding
protein may comprise additional protein domains that are 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 “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.
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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.

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 PDGF-BB.
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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
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 proteins" 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.
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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
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
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polypeptide backbone conformation as found in a-helices or B-sheets, or amino acid

stretches forming linear polypeptides or loops.

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"
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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
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 B-turn, followed by two antiparallel o-

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 bicinformatics, and are well known to the practitioner in the art. The step of

refining an initial repeat sequence motif may comprise an iterative process.
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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
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 to 3 and examples of ankyrin C-terminal

capping modules (i.e. C-terminal capping repeats) are SEQ ID NO:4 to 8, 13 and 16.
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For example, the N-terminal ankyrin capping module of SEQ ID NO:49 is encoded by the
amino acids from position 1 to 32 and the C-terminal capping module of SEQ ID NO:49 is

encoded by the amino acids form position 132 to 159.

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
PDGF-BB.

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.

Recombinant binding proteins comprising an ankyrin repeat domain with binding

specificity for PDGF-BB are shown in the Examples.

In particular, the invention relates to a recombinant binding protein as defined herein
comprising an ankyrin repeat domain with binding specificity for PDGF-BB, which binds
PDGF-BB in PBS with a dissociation constant (Kd) below 10°M. Preferably, said ankyrin
repeat domain binds PDGF-BB with a Kd in PBS below 10”'M, more preferably below
10%M, 10°M, 10™°M, or most preferably below 10™"M.

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.

Recombinant binding proteins comprising an ankyrin repeat domain binding PDGF-BB

with a Kd in PBS below 10°M are shown in Example 2.
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Preferred is a recombinant binding protein comprising an ankyrin repeat domain with

binding specificity for human PDGF-BB.

Further preferred is a recombinant binding protein comprising an ankyrin repeat domain
comprising between 70 and 300 amino acids, in particular between 90 and 200 amino

acids.

A binding domain of the invention is an ankyrin repeat domain or a designed ankyrin
repeat domain, preferably as described in WO 2002/020565. Examples of designed

ankyrin repeat domains with binding specificity for PDGF-BB are shown in the Examples.

In a further embodiment, the invention relates to a recombinant binding protein comprising
at least one ankyrin repeat domain with binding specificity for a mammalian PDGF-BB,
wherein the ankyrin repeat domain inhibits the binding of PDGF-BB to PDGFRbeta in PBS
with an ICs value below 10"M. Preferably, said ankyrin repeat domain inhibits the binding
of PDGF-BB to PDGFRbeta in PBS with an IC5, value below 10”M, more preferably
below 10°M, 10°M, 107'°M, or most preferably below 10™'M.

The half maximal inhibitory concentration (ICs) is @ measure of the effectiveness of a
compound, such as a binding domain of the invention, in inhibiting a biological,
biochemical or biophysical function. Methods to determine 1Cs, values of inhibition of
protein-protein interactions, such as competition ELISAs are well known to the person
skilled in the art. The measured ICso values of a particular inhibitor of a protein-protein
interaction can vary if measured under different conditions (e.g., salt concentration, pH).
Thus, measurements of ICso values are preferably made with standardized solutions of

protein and a standardized buffer, such as PBS.

Recombinant binding proteins comprising an ankyrin repeat domain inhibiting the binding
of PDGF-BB to PDGFRbeta in PBS with an I1Cs; value below 10M are shown in Example
4.

In a further embodiment, the invention relates to a recombinant binding protein comprising
at least one ankyrin repeat domain with binding specificity for PDGF-BB, which inhibits the
PDGF-BB stimulated proliferation of NIH-3T3 fibroblasts (ATCC, cat number: CRL-1658)
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with an ICs value below 10°M. Preferably, said repeat domain inhibits the PDGF-BB
stimulated proliferation of NIH-3T3 fibroblasts with an |Cs value below 10”M, more
preferably below 10M, 10°M, 107"°M, or most preferably 10™"'M.

NIH-3T3 cells are responsive to PDGF-BB for growth and as such can be used to
measure the functional inhibitory capability of the compounds of the invention. NIH-3T3
cells are grown in culture medium and then starved of nutrients for 7 hours prior to
addition of PDGF-BB and a titration of the anti-PDGF-BB DARPin. Assessment of the
ability of the compounds of the invention to inhibit PDGF-BB is determined by the
proliferative capacity of the NIH-3T3 cells as measured by standard measurements well
known to the person skilled in the art. Recombinant binding proteins comprising an
ankyrin repeat domain inhibiting the PDGF-BB stimulated proliferation of NIH-3T3

fibroblasts with an ICs value below 10°M are shown in Example 3.

The invention relates to a recombinant binding protein comprising at least one ankyrin
repeat domain with binding specificity for PDGF-BB, wherein said binding protein and/or
ankyrin repeat domain has a midpoint denaturation temperature (Tm) above 40°C upon
thermal unfolding in PBS and forms less than 5% (w/w) insoluble aggregates at

concentrations up to 10 g/L when incubated at 37°C for 1 day in PBS.

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

Preferably, the recombinant binding protein and/or binding 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 binding 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 binding domain upon thermal unfolding corresponds to
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
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temperature of a binding protein or binding 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 an ankyrin repeat domain, specifically binding to PDGF-BB and having the
indicated or preferred midpoint denaturation temperature and non-aggregating properties

as defined above.

In a further embodiment, the invention relates to a recombinant binding protein comprising
at least one ankyrin repeat domain with binding specificity for a mammalian PDGF-BB,
wherein the ankyrin repeat domain competes for binding to a mammalian PDGF-BB with
an ankyrin repeat domain selected from the group consisting of SEQ ID NOs: 23 to 60;
preferably SEQ ID NOs: 24, 45 and 50, in particular SEQ ID NO:24 and 50.

Also preferably said ankyrin repeat domain competes for binding to a mammalian PDGF-

BB with a binding protein selected from the group of DARPins #23 to 60. Preferably, said
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repeat domain competes for binding to a mammalian PDGF-BB with a binding protein
from the group of DARPIns #24, 45 and 50. More preferably, said ankyrin repeat domain
competes for binding to a mammalian PDGF-BB with binding protein DARPin #24 or 50.

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. For example, the ankyrin repeat
domain of SEQ ID No: #49 or SEQ ID No: #58 competes for binding to human PDGF with
the ankyrin repeat domain of SEQ ID No: #50.

The term “epitope” means the specific site on the surface of a target protein, such as
PDGF-BB, to which a binding domain of the invention, such as an ankyrin repeat domain,
attaches itself. This term is defined in analogy to epitopes of antibodies, which are well
known to the person skilled in the art. If two binding domains of the invention bind to the
same epitope, they will compete for binding for PDGF-BB. The exact molecular
arrangement of an epitope can be elucidated, for example, by protein X-ray
crystallography (a method well known to the person skilled in the art) of the binding

domain of the invention in complex with PDGF-BB.

In a further embodiment, the invention relates to a recombinant binding protein comprising
at least one ankyrin repeat domain with binding specificity for a mammalian PDGF-BB,
wherein said ankyrin 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: 23 to 60,

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

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

are optionally exchanged by A.

Preferably, such an ankyrin repeat domain in a recombinant binding protein of the

invention comprises an amino acid sequence that has at least 70% amino acid sequence



10

15

20

25

30

35

WO 2014/001442 PCT/EP2013/063488

19

identity with one ankyrin repeat domain selected from the group consisting of SEQ ID NO:
24, 45 and 50; more preferably, 24 and 50.

Preferably, such an ankyrin repeat domain in a recombinant binding protein of the
invention comprises an amino acid sequence with at least 70% amino acid sequence
identity, for example 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: 23 to 60.

Preferably, instead of 70% amino acid sequence identity, such an ankyrin repeat domain
or such one, two or three repeat modules present between the N-terminal and C-terminal
capping modules in an ankyrin repeat domain in a recombinant binding protein of the
invention comprises an amino acid sequence with at least 75%, more preferably at least
76%, more preferably at least 80%, more preferably at least 85%, more preferably at least
90%, or most preferred at least 95% amino acid sequence identity. Preferably, the

mentioned percentages of amino acid sequence identity is in the framework positions.

Preferably, up to 30 amino acids, for example 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20,
19,18, 17,16, 15,14, 13,12, 11,10, 9,8, 7, 6, 5, 4, 3, 2, 1, or no amino acid(s) in the
repeat domains SEQ ID NO:23 to 60 are exchanged by another amino acid. In particular,
up to 25 amino acids, more preferably up to 20 amino acids, more preferably up to 15
amino acids, even more preferably up to 11 amino acids, more preferably up to 8 amino
acids, more preferably up to 5 amino acids, more preferably up to 2 amino acid, and most

preferably no amino acid in SEQ ID NO: 23 to 60 is exchanged.

Preferably, when amino acids are exchanged in the capping modules of SEQ ID NO:13 or
16, the repeat modules of SEQ ID NO:12, 14, 15, 17, 18 and 19 or the repeat domains of
SEQ ID NO:23 to 60, these amino acids are selected from the group consisting of A, D, E,
FHLKLMN,QR,S,T,V, Wand Y; more preferably from the group consisting of A,
D,E,H, LK 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
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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.

In a further embodiment, the invention relates to a recombinant binding protein comprising
at least one ankyrin repeat domain with binding specificity for a mammalian PDGF-BB,
wherein said ankyrin repeat domain is selected from the group consisting of SEQ ID NOs:
23 1o 60,

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

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

are optionally exchanged by A.

Preferably, such an ankyrin repeat domain is selected from the group consisting of SEQ
ID NO: 24, 45 and 50; more preferably, 24 and 50.

In a further embodiment, the invention relates to a recombinant binding protein, wherein
the ankyrin repeat domain attaches to the same epitope as an ankyrin repeat domain
selected from the group consisting of SEQ ID NOs:23 to 60. Preferably, such an ankyrin
repeat domain is selected from the group consisting of SEQ ID NO: 24, 45 and 50; more
preferably, 24 and 50.

In a further embodiment, the invention relates to a recombinant binding protein comprising
at least one ankyrin repeat domain with binding specificity for a mammalian PDGF-BB,
wherein said ankyrin repeat domain comprises an ankyrin repeat module having an amino
acid sequence selected from the group consisting of SEQ ID NO:12, 14, 15, 17,18 and 19
and sequences, wherein up to 9 amino acids in SEQ ID NO:12, 14, 15, 17, 18 and 19 are

exchanged by any amino acid.

Preferably, such an ankyrin repeat module of said ankyrin repeat domain is selected from
the group consisting of SEQ ID NO: 12, 14 and 17; more preferably, 12 and 17.

Preferably, up to 8 amino acids in the repeat modules of SEQ ID NO:12, 14, 15, 17, 18
and 19 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, the mentioned exchanges of amino
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acid are in the framework positions. Accordingly, up to 8 amino acids in framework
positions of SEQ ID NO:12, 14, 15, 17, 18 and 19 are exchanged by any amino acid,

preferably upto 7, 6, 5, 4, 3 or 2 amino acids, and most preferably 1 amino acid.

In a further embodiment, the invention relates to a recombinant binding protein, wherein
the ankyrin repeat domain with binding specificity to PDGF-BB comprises a repeat module
with the ankyrin repeat sequence

KDEEGTTPLHYAAVWGHLEIVEVLLKAGADVNA (SEQ ID NO:12) and sequences,
wherein up to 9 amino acids in SEQ ID NO:11 are exchanged by any amino acid and
wherein

E at position 3 is optionally exchanged by an amino acid selected from the group
consisting of D, W, Q, | and Y, preferably of D and W;

E at position 4 is optionally exchanged by an amino acid selected from the group
consisting of T, D, Y, and S, preferably of T and D;

T at position 6 is optionally exchanged by an amino acid selected from the group
consisting of S and F, preferably by S;

Y at position 11 is optionally exchanged by F;

V at position 14 is optionally exchanged by an amino acid selected from the group
consisting of A, Y and T, preferably by A; and

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

consisting of F, K, V, and Y, preferably of F and Y.

In a further embodiment, the invention relates to a recombinant binding protein comprising
at least one ankyrin repeat domain with binding specificity for a mammalian PDGF-BB,
wherein said ankyrin repeat domain comprises a capping module having an amino acid
sequence selected from the group consisting of SEQ ID NO:13 and 16 and sequences,

wherein up to 9 amino acids in SEQ ID NO:13 and 16 are exchanged by any amino acid.

Preferably, up to 8 amino acids in the capping modules of SEQ ID NO:13 and 16
comprised in said ankyrin repeat domain are exchanged by an other 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, more preferably up to 1 amino acid,

and most preferably no amino acid in SEQ ID NO:13 and 16 is exchanged.
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In yet another embodiment, the invention relates to a recombinant binding protein,
wherein the ankyrin repeat domain with binding specificity to PDGF-BB comprises a C-
terminal capping module with the sequence

QDIYGATPADLAALVGHEDIAEVLQKLN (SEQ ID NO:13) and sequences, wherein up to
9 amino acids in SEQ ID NO:13 are exchanged by any amino acid

wherein

| at position 3 is optionally exchanged by an amino acid selected from the group
consisting of K, L, A and V, preferably L, A and V;

Y at position 4 is optionally exchanged by an amino acid selected from the group
consisting of W. F and S, preferably, of W and F;

A at position 6 is optionally exchanged by K;

L at position 14 is optionally exchanged by an amino acid selected from the group
consisting of F, Y and D, preferably of F and Y;

V at position 15 is optionally exchanged by an amino acid selected from the group
consisting of L, |, A and N, preferably, L and I; and

V at position 23 is exchanged by an amino acid selected from the group consisting of |
and L.

Preferred is a recombinant binding protein, wherein the ankyrin repeat domain comprises
the ankyrin repeat module of SEQ ID NO:12 and the C-terminal capping module SEQ ID
NO:13. Preferably, said C-terminal capping module directly follows said ankyrin repeat

module in said ankyrin repeat domain.

In yet another embodiment, the invention relates to a recombinant binding protein,
wherein the ankyrin repeat domain with binding specificity to PDGF-BB comprises a
repeat module with the ankyrin repeat sequence
KDQEGTTPLHFAASVGHLEIVEVLLKAGADVNA (SEQ ID NO:15) and sequences,
wherein up to 9 amino acids in SEQ ID NO:15 are exchanged by any amino acid and
wherein

Q at position 3 is optionally exchanged by A;

E at position 4 is optionally exchanged by D;

T at position 6 is optionally exchanged by E;

F at position 11 is optionally exchanged by Y;

S at position 14 is optionally exchanged by V; and

V at position 15 is optionally exchanged by W.
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In yet another embodiment, the invention relates to a recombinant binding protein,
wherein the ankyrin repeat domain with binding specificity to PDGF-BB comprises a C-

terminal capping module with the sequence

QDHYGATPADLAALIGHEDIAEVLQKLN (SEQ ID NO:16) and sequences, wherein up to

9 amino acids in SEQ ID NO:15 are exchanged by any amino acid and
wherein
H at position 3 is optionally exchanged by I; and

Y at position 4 is optionally exchanged by W.

In yet another embodiment, the invention relates to a recombinant binding protein,
wherein the ankyrin repeat domain with binding specificity to PDGF-BB comprises a
repeat module with the ankyrin repeat sequence
KDLNGQTPLHLAADIGHLEIVEVLLKAGADVNA (SEQ ID NO:17) and sequences,
wherein up to 9 amino acids in SEQ ID NO:17 are exchanged by any amino acid and
wherein

K at position 1 is optionally exchanged by Q or [;

L at position 3 is optionally exchanged by N; and

A at position 27 is optionally exchanged by H.

In yet another embodiment, the invention relates to a recombinant binding protein,
wherein the ankyrin repeat domain with binding specificity to PDGF-BB comprises a
repeat module with the ankyrin repeat sequence
KDYAGSTPLRLAAWAGHLEIVEVLLKAGADVNA (SEQ ID NO:18) and sequences,
wherein up to 9 amino acids in SEQ ID NO:18 are exchanged by any amino acid and
wherein

K at position 1 is optionally exchanged by Q;

W at position 14 is optionally exchanged by H;

A at position 15 is optionally exchanged by V; and

A at position 27 is optionally exchanged by N or Y.

In yet another embodiment, the invention relates to a recombinant binding protein,
wherein the ankyrin repeat domain with binding specificity to PDGF-BB comprises a
repeat module with the ankyrin repeat sequence
KDYFGYTPLHLAAYFGHLEIVEVLLKAGADVNA (SEQ ID NO:19) and sequences,
wherein up to 9 amino acids in SEQ ID NO:19 are exchanged by any amino acid and

wherein
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K at position 1 is optionally exchanged by N;

A at position 12 is optionally exchanged by T;

A at position 13 is optionally exchanged by T;

E at position 22 is optionally exchanged by D;

A at position 27 is optionally exchanged by H or Y.

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, LK 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.

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 10 8, 13 and 16.

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 to 8, 13 and 16.

Amino acids G at position 1 and/or S at position 2 of SEQ ID NO:1 to 3 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
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33") in an ankyrin repeat domain as defined herein are adapted accordingly, resulting in a
number shift, e.g. “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:49 can be replaced by
the C-terminal capping repeat of SEQ ID NO:8 by (i) determination of the C-terminal
capping repeat of SEQ ID NO:49 (i.e. sequence position 132 to 159) by sequence
alignment with SEQ ID NO:8, (ii) replacing the sequence of the determined C-terminal
capping repeat of SEQ ID NO:49 with the sequence of SEQ ID NO:8, (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:49 can be replaced by the N-terminal capping
repeat of SEQ ID NO:2 by (i) determination of the N-terminal capping repeat of SEQ ID
NO:49 (i.e. sequence position 1 to 32) by sequence alignment with SEQ ID NO:2, (ii)
replacing the sequence of the determined N-terminal capping repeat of SEQ ID NO:49
with the sequence of SEQ ID NO:2, (iii) generation of a gene encoding the repeat domain
encoding the exchanged N-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.

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:2) followed by one or more repeat modules (e.g. the three ankyrin repeat
modules comprising the amino acid residues from position 33 to 131 of SEQ ID NO:49)
and a C-terminal capping module (e.g. the C-terminal capping repeat of SEQ ID NO:8) 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.
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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
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.

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
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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.

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.

In one particular embodiment the invention relates to a recombinant binding protein
comprising an ankyrin repeat domain specifically binding to PDGF-BB and further
comprising an ankyrin repeat domain specifically binding to vascular endothelial growth
factors A (VEGF-A). Examples of ankyrin repeat domains with specificity for PDGF-BB are
given herein and examples of ankyrin repeat domains with specificity to VEGF-A are
described in WO 2010/060748 (US 2011/0207668) and WO 2011/135067 (US



10

15

20

25

30

35

WO 2014/001442 PCT/EP2013/063488

28

2013/0116197), the entire disclosures of which are incorporated by reference herein.
Such two repeat domains can be linked by a polypeptide linker by genetic means by
methods known to the person skilled in the art. In one embodiment of the invention, a
recombinant binding protein comprising an ankyrin repeat domain specifically binding
PDGF-BB and an ankyrin repeat domain specifically binding VEGF-A may be used to
treat diseases of the retina and choroidal neovascular diseases, such as exudative age-
related macular degeneration, polypoidal choroidal neovascularization, and pathological

myopia.

Another preferred embodiment is a recombinant binding protein comprising an ankyrin
repeat domain with binding specificity for PDGF-BB comprising one, two, three or more
internal repeat modules that will participate in binding to PDGF-BB. Preferably, such an
ankyrin repeat domain comprises an N-terminal capping module, two 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
PDGF-BB.

Further preferred is a recombinant binding protein comprising two or more of said ankyrin
repeat domains with binding specificity for PDGF-BB. Preferably, said binding protein
comprises 2 or 3 of said repeat domains. Said two or more repeat domains have the same

or different amino acid sequence.

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, for example
29%, 28%, 27%, 26%, 25%, 24%, 23%, 22%, 21%, 20%, 19%, 18%, 17%, 16%, 15%,

14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, or 0% of the amino
acid residues are exchanged with amino acids which are not found in the corresponding

positions of repeat units. More preferably, up to 20%, and even more preferably, up to
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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 PDGF-BB 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
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 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 a further embodiment, the invention relates to nucleic acid molecules encoding the
particular recombinant binding proteins, the particular ankyrin repeat domains, the
particular ankyrin repeat modules and the particular capping modules. Further, a vector

comprising said nucleic acid molecule is considered.

Further, a pharmaceutical composition comprising one or more of the above mentioned

recombinant binding proteins, in particular binding proteins comprising repeat domains, or
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nucleic acid molecules encoding the particular binding proteins, and optionally a
pharmaceutical acceptable carrier and/or diluent is considered. 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 composition 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,
polysaccharides, polylactic acids, polyglycolic acids, polymeric amino acids and amino
acid copolymers. A pharmaceutical composition may also be a combination formulation,
comprising an additional active agent, such as an anti-cancer agent or an anti-angiogenic

agent.

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 composition may be administered by any suitable method within the

knowledge of the person skilled in the art.

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, that is, an amount that is sufficient to

produce a desired effect on a patient.
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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 of such pathological conditions are atherosclerosis, restenosis, pulmonary
hypertension, ocular and retinal diseases and fibrotic diseases, including pulmonary
fibrosis, liver cirrhosis, scleroderma, glomerulosclerosis and cardiac fibrosis. In addition,
anti-PDGF-BB therapy is useful for oncology pathological conditions, such as gliomas,

sarcomas, leukemias, lymphomas and epithelial cancers.

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 PDGF-BB 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 539, 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.

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.
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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 and murine PDGF-BB was purchased from Reliatech
(Germany; product numbers 200-055 and M10-125, respectively). Biotinylated PDGF-BB
was obtained chemically via coupling of the biotin moiety to primary amines of the protein

using standard biotinylation reagents and methods (Pierce, USA).

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).

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
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 SEQ ID NO: 64, one or more randomized repeat modules according to the
sequence motif of SEQ ID NO: 20, 62 or 63, and a fixed C-terminal capping module (e.g.
the C-terminal capping module of SEQ ID NO: 8) or a randomized C-terminal capping
module according to SEQ ID NO: 65. 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: 20, 62 or 63 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: 64 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:

65 could be further randomized at positions 10, 11 and/or 17.
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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:64) 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
by their Protein Data Bank (PDB) unique accession or identification codes (PDB-IDs), are
1WDY, 3V31, 3V30, 3V2X, 3V20, 3UXG, 3TWQ-3TWX, 1N11, 1870 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.
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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 an ankyrin repeat domain with
binding specificity for PDGF-BB

Using ribosome display (Hanes, J. and Pliickthun, A., PNAS 94, 4937-42, 1997) many
designed ankyrin repeat proteins (DARPins) with binding specificity for PDGF-BB were
selected from DARRPIn libraries as described by Binz et al. 2004 (loc. cit.). The binding of
the selected clones toward specific (PDGF-BB) and unspecific (MBP, E. coli maltose
binding protein) targets was assessed by crude extract ELISA indicating that hundreds
PDGF-BB binding proteins were successfully selected. For example, the ankyrin repeat
domains of SEQ ID NO: 23 to 61 constitute amino acid sequences of selected binding
proteins comprising an ankyrin repeat domain with binding specificity for PDGF-BB.
Individual ankyrin repeat modules from such ankyrin repeat domains with binding
specificity to PDGF-BB are provided in SEQ ID NO: 12, 14, 15, 17, 18 and 19. Individual
capping modules of such ankyrin repeat domains with binding specificity to PDGF-BB are
provided in SEQ ID NO: 13 and 16.

Selection of PDGF-BB specific ankyrin repeat proteins by ribosome display

The selection of PDGF-BB specific ankyrin repeat proteins was performed by ribosome
display (Hanes and Plickthun, loc. cit.) using human and mouse PDGF-BB 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 40 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-
PDGF-BB 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 PDGF-BB as shown by crude extract ELISA
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Individual selected DARPins specifically binding PDGF-BB were identified by an enzyme-
linked immunosorbent assay (ELISA) using crude Escherichia coli extracts of DARPIn
expression cells using standard protocols. DARPins 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 ug/ml ampicillin was inoculated with 100 yl 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 pl 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 pl of each lysed clone were applied to a well of a Neutravidin coated
MaxiSorp plate containing either PDGF-BB 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
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
PDGF-BB. These binding proteins were chosen for further analysis. Examples of amino
acid sequences of selected ankyrin repeat domains that specifically bind to PDGF-BB are
provided in SEQ ID NO:23 to 61.

These ankyrin repeat domains with binding specificity for PDGF-BB and negative control
DARPins with no binding specificity for PDGF-BB (i.e. DARPin #21 and #22) were cloned
into a pQE (QlAgen, 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 #21 (SEQ ID NO:21 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #22 (SEQ ID NO:22 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #23 (SEQ ID NO:23 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #24 (SEQ ID NO:24 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #25 (SEQ ID NO:25 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #26 (SEQ ID NO:26 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #27 (SEQ ID NO:27 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
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DARPIn #28 (SEQ ID NO:28 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #29 (SEQ ID NO:29 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #30 (SEQ ID NO:30 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #31 (SEQ ID NO:31 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #32 (SEQ ID NO:32 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #33 (SEQ ID NO:33 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #34 (SEQ ID NO:34 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #35 (SEQ ID NO:35 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #36 (SEQ ID NO:36 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #37 (SEQ ID NO:37 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #38 (SEQ ID NO:38 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #39 (SEQ ID NO:39 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #40 (SEQ ID NO:40 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #41 (SEQ ID NO:41 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #42 (SEQ ID NO:42 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #43 (SEQ ID NO:43 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #44 (SEQ ID NO:44 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #45 (SEQ ID NO:45 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #46 (SEQ ID NO:46 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #47 (SEQ ID NO:47 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #48 (SEQ ID NO:48 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #49 (SEQ ID NO:49 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #50 (SEQ ID NO:50 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #51 (SEQ ID NO:51 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #52 (SEQ ID NO:52 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #53 (SEQ ID NO:53 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #54 (SEQ ID NO:54 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #55 (SEQ ID NO:55 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #56 (SEQ ID NO:56 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #57 (SEQ ID NO:57 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #58 (SEQ ID NO:58 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #59 (SEQ ID NO:59 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #60 (SEQ ID NO:60 with a His-tag (SEQ ID NO:9) fused to its N-terminus);
DARPIn #61 (SEQ ID NO:61 with a His-tag (SEQ ID NO:9) fused to its N-terminus);

High level and soluble expression of DARPiIns
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For further analysis, the selected clones showing specific PDGF-BB binding in the crude
cell extract ELISA as described above were expressed in E. coli BL21 or XL1-Blue cells
and purified using their His-tag using standard protocols. 50 ml of stationary overnight
cultures (TB, 1% glucose, 100 mg/l of ampicillin; 37°C) were used to inoculate 1 | cultures
(same medium without glucose). At an absorbance of 0.7 (1 for BL21) 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 (QIAgen, 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 PDGF-BB 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.

Example 2: Characterization of the DARPiIns with binding for specificity for PDGF-BB by

Surface Plasmon Resonance Analysis

Biotinylated PDGF-BB molecules from human and mouse were 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 PDGF-BB on the neutravidin coated chip was then performed. The
interaction of DARPin PDGF-BB was then measured by injecting 100 ul running buffer
(PBS containing 0.005% Tween®) containing serial dilutions of DARPins of concentration
of 12.5, 6.26, 3.13 and 1.67 nM (on-rate measurement), followed by a running buffer flow
for between 10 minutes and up to to 3 hours at a constant flow rate of 30 pl/min (off-rate

measurement). The signals (i.e. resonance unit (RU) values) of an uncoated reference
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cell and a reference injection (i.e. injection of running buffer only) were subtracted from
the RU traces obtained after injection of PDGF-BB (double-referencing). From the SRP
traces obtained from the on-rate and off-rate measurements the on- and off-rate of the

corresponding DARPin PDGF-BB 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.



WO 2014/001442 PCT/EP2013/063488
39

Table 1: Dissociation constants of DARPin PDGF-BB interactions

(human and mouse) determined by SPR

DARPin# Kd [M] (human) Kd [M] (mouse)
23 2.14E-11 1.72E-11
24 3.01E-11 n.d.
25 1.47E-11 1.28E-11
26 1.77E-11 1.74E-11
28 1.71E-11 n.d.
29 1.05E-10 n.d.
30 1.10E-10 n.d.
31 1.09E-10 n.d.
32 6.38E-11 8.34E-11
33 8.06E-11 9.04E-11
34 7.75E-11 5.92E-11
35 9.56E-11 9.81E-11
36 2.42E-11 5.30E-11
37 1.52E-10 8.28E-11
38 9.41E-11 5.83E-11
39 1.72E-10 3.82E-10
40 3.44E-11 6.08E-11
42 8.05E-11 9.74E-11
43 1.29E-06 1.51E-06
44 7.68E-11 9.02E-11
45 1.08E-10 n.d.
46 1.12E-10 n.d.
47 9.37E-11 n.d.
48 1.13E-10 1.21E-10
49 7.69E-11 1.02E-10
50 1.15E-10 n.d.
51 1.21E-10 n.d.
53 1.28E-10 n.d.
54 2.45E-10 n.d.
55 5.55E-11 n.d.
56 1.50E-10 n.d.
57 1.23E-10 n.d.
58 2.57E-10 n.d.
59 1.71E-10 n.d.

n.d.: not determined.
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Example 3: Inhibition of fibroblast proliferation by DARPins with binding specificity for
PDGF-BB

NIH-3T3 fibroblast cells are a standard cell line used for assays involving PDGF-BB. On
day 1 at 70%-80% confluence, the cells were harvested and seeded in a 96-well culture
plate with density of 5000 cells/well in a growth medium, followed by starving of cells
around 7-8 hours later by changing of medium to assay medium and incubated for 24
hours. All incubation condition was 37°C with 5% CO, flow. Following the starving of cells,
on day 2 the media was changed into a fresh assay media containing the dilution series of
growth factor human PDGF-BB (for the proliferation assay) or a inhibition mixture of 20
ng/mL human PDGF-BB with a 2.5-fold dilution series of DARPins (200 nM to 0.05 nM) for
the inhibition assay. The cells were incubated for another 48h in this condition upon the
addition of 20 uL of WST-1 reagent (Roche product no. 11644807001). This reagent
enables a colorimetric assay that analyzes the number of viable cells. Readout of the
signals was done at Ass0 nm with a correction background at Ageo Nm at several time
points of 2, 4 and 6 hours after the addition of WST-1.

Example results are summarized in Table 2. ICsq values were calculated from the titration
curves obtained as described above using GraphPad Prism software and standard
procedures known to the person skilled in the art. An example titration curve is given for
DARPIn #49 in Figure 1.

Table 2: Inhibition potency by various DARPins of NIH-3T3 cell proliferation
induced by PDGF-BB

DARPin# ICs0 [NM]
24 1.4
28 1.6
30 3.2
49 1.9

59 20
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Example 4: Characterization of DARPiIns with binding specificity for PDGF-BB by receptor

competition assay

The potency of PEGylated anti-PDGF-BB DARPIns to inhibit the binding of human PDGF-
BB to its receptor PDGFRbeta was determined in a in a receptor competition ELISA
(based on PDGF-BB Quantikine, R&D Systems). PDGFRbeta/Fc chimera has been pre-
coated on a microplate. The DARPIns were preincubated in assay diluent from the PDGF-
BB Quantikine kit (R&D Systems) with a defined amount of PDGF-BB and incubated at

room temperature for 2 hours with shaking at 750 rpm. These preincubation mixtures

were then transferred into the precoated wells and any PDGF-BB that is not blocked by
the DARPins was bound by the immobilized receptor. After washing away any unbound
substances, a horse radish peroxidase-linked polyclonal antibody specific for PDGF-BB
was added to the wells. Following a wash to remove any unbound antibody-enzyme
reagent, a substrate solution was added to the wells and color was developing in
proportion to the amount of PDGF-BB bound. The color development was stopped and
the intensity of the color was measured at 405 nm. In this assay, the tested DARPins
showed high PDGF-BB inhibition potency as summarized in Table 3. Example titration
curves are given for a set of DARPins in Figure 2. IC5o values were calculated from such
titration curves obtained as described above using Graph Pad Prism software and

standard procedures known to the person skilled in the art.
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Table 3: Inhibition of the PDGF-BB interaction with its receptor PDGFRbeta by

DARPins (mean ICs values are given)

DARPIn# ICs0 [PM]
23 22
24 15
28 16
29 15
30 490
31 480
34 210
37 > 400
38 85
44 130
45 160
46 150
47 140
49 66
50 32
51 8
52 68
53 36
54 210
55 14
56 170
57 204

58 470
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Example 5: Inhibition of laser-induced choroidal neovascularization in mouse by DARPiIns
with binding specificity for PDGF-BB

The effect on the growth of neovessels was tested in vivo. A mouse laser choroidal
neovascularization model was chosen and performed as published described (Takahashi,
K., Saishin, Y., Saishin, Y., King, A.G., Levin, R. and Campochiaro, P.A., Arch.
Ophthalmol. 127(4), 494 - 499, 2009).

Choroidal neovascularization (CNV) was induced by laser photocoagulation-induced
rupture of Bruch’s membrane as previously described. On day 2, adult C57BL/6 mice
were anesthetized with ketamine hydrochloride (100 mg/kg body weight), and pupils were
dilated with 1% tropicamide. Three burns of 532 nm diode laser photocoagulation (75 ym
spot size, 0.1 seconds duration, 120 mW) were delivered to each retina with the slit lamp
delivery system of an OcuLight GL diode laser using a handheld cover slip as a contact
lens to view the retina. Burns were performed in the 9, 12, and 3 o’clock positions of the
posterior pole of the retina. Production of a bubble at the time of laser, which indicates
rupture of Bruch’s membrane, is an important factor in obtaining choroidal
neovascularization, and therefore, only burns in which a bubble was produced were
included in the study. DARPin #61-PEG20 was administered daily with a concentration of
10 or 1 mg/kg, respectively, as indicated in Figure 3. On day 14, mice were heart perfused
with fluorescein-labeled dextran, retinal flat-mounts were prepared as described
(Takahashi et al., loc cit) and the area of neovascularization was quantified by image
analysis. Statistical analysis was performed using 1-way ANOVA and Dunnett post-test to
compare all DARPIn groups to the vehicle group. These techniques are all known to

persons skilled in the art. The results are presented in Figure 3.
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Claims

1. A recombinant binding protein comprising at least one ankyrin repeat domain, wherein
said ankyrin repeat domain binds PDGF-BB in PBS with a Kd below 10”'M.

2. The binding protein of claim 1, wherein said ankyrin repeat domain inhibits the binding
of PDGF-BB to PDGFRbeta in PBS with an ICs, value below 10”"M.

3. The binding protein of claim 1 or 2, wherein said ankyrin repeat domain inhibits the
PDGF-BB stimulated proliferation of 3T3 fibroblasts with an 1Cs value below 107 M.

4. The binding protein of any one of claims 1 to 3, wherein said ankyrin repeat domain
competes for binding to PDGF-BB with an ankyrin repeat domain selected from the group
consisting of SEQ ID NOs: 23 to 60.

5. The binding protein of any one of claims 1 to 4, wherein said ankyrin 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: 23 to
60,

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

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

are optionally exchanged by A.

6. The binding protein of claim 5 , wherein said ankyrin repeat domain comprises an
amino acid sequence that has at least 76% amino acid sequence identity with one ankyrin
repeat domain selected from the group consisting of SEQ ID NOs: 23 to 60,

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

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

are optionally exchanged by A.

7. The binding protein of claim 5 , wherein said ankyrin repeat domain comprises an
amino acid sequence that has at least 70% amino acid sequence identity in its framework
positions with one ankyrin repeat domain selected from the group consisting of SEQ ID
NOs: 23 to 60,
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wherein G at position 1 and/or S at position 2 of said ankyrin repeat domain are optionally
missing; and
L at the second last position and/or N at the last position of said ankyrin repeat domain

are optionally exchanged by A.

8. The binding protein of claim 5 , wherein said ankyrin repeat domain is selected

from the group consisting of SEQ ID NOs:23 to 60

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

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

are optionally exchanged by A.

9. The binding protein of any one of claims 1 to 8, wherein said ankyrin repeat domain
attaches to the same epitope as an ankyrin repeat domain selected from the group
consisting of SEQ ID NOs:23 to 60.

10. The binding protein of any one of claims 1 to 7 or 9, wherein said ankyrin repeat
domain comprises an ankyrin repeat module having an amino acid sequence selected
from the group consisting of SEQ ID NO:12, 14, 15, 17, 18 and 19 and sequences,
wherein up to 9 amino acids in SEQ ID NO:12, 14, 15, 17, 18 and 19 are exchanged by

any amino acid.

11. The binding protein of claim 10, wherein said ankyrin repeat domain comprises an
ankyrin repeat module having an amino acid sequence selected from the group consisting
of SEQ ID NO:12, 14, 15, 17, 18 and 19 and sequences, wherein up to 2 amino acids in
SEQ ID NO:12, 14, 15, 17, 18 and 19 are exchanged by any amino acid.

12. The binding protein of claim 10, wherein said ankyrin repeat domain comprises an
ankyrin repeat module having an amino acid sequence selected from the group consisting
of SEQ ID NO:12, 14, 15, 17, 18 and 19 and sequences, wherein up to 8 amino acids in
the framework positions of SEQ ID NO:12, 14, 15, 17, 18 and 19 are exchanged by any

amino acid.

13. The binding protein of claim 10, wherein said ankyrin repeat module has the amino
acid sequence
KDEEGTTPLHYAAVWGHLEIVEVLLKAGADVNA (SEQ ID NO:12)
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and sequences, wherein up to 9 amino acids in SEQ ID NO:12 are exchanged by any
amino acid and wherein

E at position 3 is optionally exchanged by an amino acid selected from the group
consistingof D, W, Q, l and Y;

E at position 4 is optionally exchanged by an amino acid selected from the group
consistingof T, D, Y, and S;

T at position 6 is optionally exchanged by an amino acid selected from the group
consisting of S and F;

Y at position 11 is optionally exchanged by F;

V at position 14 is optionally exchanged by an amino acid selected from the group
consisting of A, Y and T;

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

consisting of F, K, V,and Y.

14. The binding protein of claim 13, wherein said ankyrin repeat module has the amino
acid sequence

KDEEGTTPLHYAAVWGHLEIVEVLLKAGADVNA (SEQ ID NO:12)

wherein up to 8 amino acids in framework positions of SEQ ID NO:12 are exchanged by
any amino acid and wherein

E at position 3 is optionally exchanged by an amino acid selected from the group
consistingof D, W, Q, l and Y;

E at position 4 is optionally exchanged by an amino acid selected from the group
consistingof T, D, Y, and S;

T at position 6 is optionally exchanged by an amino acid selected from the group
consisting of S and F;

Y at position 11 is optionally exchanged by F;

V at position 14 is optionally exchanged by an amino acid selected from the group
consisting of A, Y and T;

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

consisting of F, K, V,and Y.

15. The binding protein of any one of claims 1 to 14, wherein said ankyrin repeat domain
comprises a capping module having an amino acid sequence selected from the group
consisting of SEQ ID NO:13 and 16 and sequences, wherein up to 8-amino acids in SEQ

ID NO:13 and 16 are exchanged by any amino acid.
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16. The binding protein of claim 15, wherein said ankyrin repeat domain comprises a
capping module having an amino acid sequence selected from the group consisting of
SEQ ID NO:13 and 16 and sequences, wherein up to 7 amino acids in framework

positions of SEQ ID NO:13 and 16 are exchanged by any amino acid.

17. The binding protein of claim 15, wherein the ankyrin repeat domain with binding
specificity to PDGF-BB comprises a C-terminal capping module with the amino acid
sequence

QDIYGATPADLAALVGHEDIAEVLQKLN (SEQ ID NO:13)

and sequences, wherein up to 8 amino acids in SEQ ID NO:13 are exchanged by any
amino acid and wherein

| at position 3 is optionally exchanged by an amino acid selected from the group
consisting of K, L, Aand V;

Y at position 4 is optionally exchanged by an amino acid selected from the group
consisting of W. F and S;

A at position 6 is optionally exchanged by K;

L at position 14 is optionally exchanged by an amino acid selected from the group
consisting of F, Y and D;

V at position 15 is optionally exchanged by an amino acid selected from the group
consisting of L, | , Aand N; and

V at position 23 is exchanged by an amino acid selected from the group consisting of |
and L.

18. The binding protein of claim 15, wherein the ankyrin repeat domain with binding
specificity to PDGF-BB comprises a C-terminal capping module with the amino acid
sequence

QDIYGATPADLAALVGHEDIAEVLQKLN (SEQ ID NO:13)

wherein up to 7 amino acids in framework positions of SEQ ID NO:13 are exchanged by
any amino acid and wherein

| at position 3 is optionally exchanged by an amino acid selected from the group
consisting of K, L, Aand V;

Y at position 4 is optionally exchanged by an amino acid selected from the group
consisting of W. F and S;

A at position 6 is optionally exchanged by K;

L at position 14 is optionally exchanged by an amino acid selected from the group

consisting of F, Y and D;
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V at position 15 is optionally exchanged by an amino acid selected from the group
consisting of L, | , Aand N; and

V at position 23 is exchanged by an amino acid selected from the group consisting of |
and L.

19. The binding protein of any one of claims 1 to 4, wherein said ankyrin repeat domain
comprises the ankyrin repeat module of claim 13 and the C-terminal capping module of

claim 17.

20. The binding protein of claim 19 wherein said ankyrin repeat domain comprises the
ankyrin repeat module of SEQ ID NO:12 directly followed by the C-terminal capping
module of SEQ ID NO:13.

21. The binding protein of any one of claims 1 to 7 and 9 to 19, wherein one or more of
the amino acid residues of the ankyrin repeat modules of said ankyrin repeat domain are
exchanged by an amino acid residue found at the corresponding position on alignment of

an ankyrin repeat unit.

22. The binding protein of any one of claims 1 to 4, comprising a peptide of any one of the
sequences SEQ ID NO:12 to 19 and 23 to 61.

23. A nucleic acid encoding a binding protein of any one of claims 1 to 22 .

24. A pharmaceutical composition comprising the binding protein of any one of claims 1 to
22 or the nucleic acid of claim 23 , and optionally a pharmaceutical acceptable carrier

and/or diluent.

25. A method of treating a condition selected from exudative age-related macular
degeneration, polypoidal choroidal neovascularization, and pathological myopia, the
method comprising the step of administering, to a patient in need of such treatment, a

therapeutically effect amount of a binding protein of any one of claims 1 to 22 .

26. A method of treating a condition selected from exudative age-related macular
degeneration, polypoidal choroidal neovascularization, and pathological myopia, the

method comprising the step of administering, to a patient in need of such treatment, a
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therapeutically effect amount of a binding protein comprising an ankyrin repeat domain

specifically binding PDGF-BB and an ankyrin repeat domain specifically binding VEGF-A.
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LASE b MEAER GRS ELN S G ED, L irid s O =8 4 E
PBS #15 PDGF-BB 454 ) Kd /T 10 M.

2. RAEAUR B R 1 ik 1 &5 & 8 E, Hoh B ad i 5 B B 45 4 AR PBS o 1
PDGF-BB 5 PDGFR B 45411 1C, /T 10 M.

3 MRPEAURNEL K 1 82 Prik 456 8 8, Horp P i 28 15 5 5 45 1 S i) PDGF-BB
WAIK) 3T3 AT 4E 40 BT 1) 1C,fE/N T 10 M,

A FRIEBCREE R 1-3{E— T TR 45 & & A, b i s A E R S ESE B SEQ
1D NO :23-60 |15 85 1 85 45 M3 5 4 45 & PDGF-BB.

5. MMM E R 1-4 F—ITR 4 &EE, K rdsE o B84 MEa s 5% A
SEQ ID NO :23-60 [f]—Mfi 1 B 2 45 i3 2220 70 % & BT A R — MR R 751,

HAp TR EAER WA AE | 19 6RA/ S E 2 19 S RigHs gk, B

FTide R (I E R S P BIECE A B LR/ s 50 B I NAT kg A B,

6. IRAEACHE R 5 TR 4 G E A, K RO EE Wt & 5% H SEQ 1D
NO :23-60 [— Mt I E R A 20 76 % R BRI/ [F-— = ZE R 741,

HAp TR EAER WA AE | 196/ S E 2 19 S RigHsk, B

BT 88 A B R S5 PRI BCE B LA/ sl JE AL B R N AT A B,

TORPEBCRIE R 5 rik g &E A, Hh i 0 EE 4 & 51 A SEQ 1D
NO :23-60 [#¥)— Ml A 2 25 A I AESEHEZR A7 B iy 2220 70 % SR 741 R — M 2= 5%
BRIT5,

HA TR A ER WAL E |G/ B E 2 1 S Rk, B

BT Id el B 1 B R S5 I P RO A B LA/ sl JE AL B NAT g A B

8. MR AR B3k 5 Pridk 45 & s G, Hoh ik 5 1 B R 45/ ik B SEQ 1D NO -
23-60,

Hp T E A ER WP E LGRS E 2 1) S fLikHhE ok, H

BTl B 1 R S PRI BCE B LA/ s E R N ATl A B

9. IRIEACFIEL R 1-8(E— T TR 45 & & A, b i SR D E RS MESE B SEQ
ID NOs :23-60 (¥4t A =2 &M G AR ER AL .

10. MRFAANER 1-7T RO F— IR &s G E, K0 B8 4 aEas&h
& W AR R IR A R R A E R AR (SEQ 1D NO :12.14.15.17.18 #1119 Jz SEQ 1D
NO :12.14.15. 17 18 A1 19 % 9 ML T R R TR BT .

L1 MRFEARIER 10 iR g G n, Ko B84 5/ L T4
RIEB T A B I E SR (SEQ ID NO :12.14.15.17 18 F119 /2 SEQ ID NO :12.14.15.
1718 1 19 i 2 2 MR IERB AT B2 IR E H AT,

12 RIARINER 10 rid g G E, K irdsE 0 B84 5/ T TR
RIEBRT A & I E SR (SEQ ID NO :12.14.15.17 18 F119 /2 SEQ ID NO :12.14.15.
17,18 F1 19 FIAESEAT B A i % 8 MRS T B 2 LR B #1751 .

13, MRIRACREESK 10 Pk (9 454 8 1, o pr il i 8 SR B 2 55 1R 741 KDE
EGTTPLHYAAVWGHLEIVEVLLKAGADVNA (SEQ ID NO:12) F SEQ ID NO:12 i % 9 M i bl
TRALERT BT, L
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PrE 3 EfREHbBEE A DOWL QLT MY S LR E L

RIE 4 B EATEHB L H T DY AT S A R IR & #e

RrE 6 1 TAEIEHLB L B S F F 2 iR Bt

P 1LY AT F B

PLE 14 [ VAT E A ALY AT (R IR B

REE 15 [ WAL IE B POk VR Y HRFERR B e o

14, FRAR BN EEK 13 PRk G 254 R 8, Horb prid il o 1 B B A B 20 55 R )7 41) KDE
EGTTPLHYAAVWGHLEIVEVLLKAGADVNA (SEQ ID NO:12), H:rp SEQ ID NO: 12 HELEA B h %
8 MR LR AT B = SE R T B e, H A

P8 3 ERIEHEBEE A DOW. QLT A Y LR EH

PB4 B EATEHB L E T DY 1S s Rl & #e

P 6 [ TATIEHBBEIE B S F1F LR E e

PEE 1LY AR F B

B 14 [ VAT ERIBEIE B ALY AT ISR E e

RrE 15 (K WAL R E B FOKV I Y (LR S e o

15, FRABERCHIE SR 1-14 fFE— BT 455 & 0, K rid i E o B S s g
%A AR IER S RN :SEQ ID NO: 13 1 16 LA SEQ ID NO: 13 #1116 5% 8
MR B BRI BT .

16. FRABERANE R 16 Priki g G E 0, KO ER g s A e T4
() SR P25 (I INME AR B :SEQ 1D NO: 13 F1 16 LK SEQ 1D NO: 13 1 16 FIHELERAL & P i
Z T PN RERWAT AR T BRI T

L7, MRPEARNELR 15 Prik i gh& 8 8, K ik B 5 PDGF-BB ¥ 45 &4 v R (1) 4l iR
[ 55 45 M A, oA & JE #7541 QDT YGATPADLAALVGHED TAEVLQKLN (SEQ ID NO:13) BE SEQ
ID NO: 13 i % 8 NI ER AT B 2 5 1R I & i 1 P A1) I C— AR g s b, HLAH

RrE 3 T AREHbREE A KO L A TNV (K2 IR B i

PEE 4 [ Y Tk B WO F AT S R LR B e

I8 6 1) A (T H AR K B

PEE 14 11 LAT R IE B FLOY D IS5 IR E e

RrE 15 1 VAR L A Ly IO A FIN (RS E e UL

PO 23 1 VATZEH R B 1A L IR E R

18, FRAEAUREL K 16 Frik 45 & s E, K frid B 5 PDGF-BB [ 455 o T 1K 4
T AT G A B E 5T 5) QDIYGATPADLAALVGHEDTAEVLQKLN (SEQ 1D NO:13) [
C— AR g, Fodh SEQ 1D NO: 13 fIHEZf B i 2 7 MRERB T EEER T, B
Hrp

PE 3B TATEH AL [ K L A TV (s R R & e

PrE 4B Y ATIEHUB R B WoF A1 S R IR B ;

e 6 1 ATIEHLAY K B

PEE 14 1) LATERUPEIE B FLY D ISR E #e

RIE 15 ) VAR A Ly TVA BN LR E e s LA

3
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RLE 23 1 VATEHI R B 1R L IR E

19. RIEBCREE R 1-4 F— TR K 4568 A, Hrh rid 8 81 5 1 5 450 B 5 AU
TR 13 AR 0 B S BIHORIROR 223K 17 1 C— AR e AR b

20. MARBORELK 19 Jrik s & &0, Hh prid i e A =2 454 & SEQ 1D NO: 12
(48 85 1 B A, B SEQ 1D NO: 13 (¥ C— K nig i e,

21 ARYEACRIELSR 1-7 1 9-19 (- — ATk 1 &5 &8 (1, Horb Birid il a5 (1 55 5 45 /817
B T B [ — A B A SR R R A B B 1 5 B 0 B R B R A B A A AE Y
RIEIRRIE B o

22. RPFACREL K 1 -4 — TR 254 8 1, 5 /741 SEQ 1D NO :12-19 1 23-61 H1
= H K.

23. R AR RN EL R 1-22 (T — TR 45 & B LR

24. AL EARIERNEL SR 1-22 (T —TUITR 10 45 5 8 1 SRR BRI Bk 23 Tl (A% 1R I
LIk I 252 LT B2 (AR R/ SRR 2L &4

25. Y97 15 B 5 H YRS PH O T T B AR T L PRI ik 28 M A 9 A R0 L A PR IR
DU T3 325 T IR T3 V204 ) 7 B2 BT iR ¥ 7 1) A 3 P YA T A AR AR P BRI Bk 1-22 4T
— TR & A

26. YRIT Ik BB H AL AH S PE SR B AR T S PR IR R &% 25 37 2 R P ST R PR
DU T340 B 77 32 B0 4 1) 75 B PR v 7 I SR 3 i VA7 A AR B 5 PDGF-BB e = 1
G55 WA B 1 B S AR N S VEGR-A Ry e It 55 A B B B A 25 5 8 E
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Wit S IVMRITEE KEFSEmMeEREREFIIERE

B

[0001] AR K ¥eit IR S I/ MRATA LK T (PDGF) 145 Gk Mk (0 B R 1 5
&AL GISIX R PDGE 454 S A MR P4 A S X R B AR 25 AL & YA SRR
TR T I 3

EEREA

[0002]  ifi /N AR AT AR AR KR (PDGR) 8 = - £ 4F Al 4% 5 W\ b B 41 4 40 . SF 1 AL
S0 Jf 22 5T Al B i I VE AR K B . A [ &8 38 P (Andrae, J., Gallini, R.
Betsholtz, C., Genes Dev., 22, 1276-1312, 2008) | JZ ik T & LEAEF A B2 EI1EH
N PDGF s IR 8 A — i S e R My 4 A [RIIKRE (A (PDGF-A 5 A PDGF-A B UniProtKB/
Swiss—Prot % ‘5 P04085) Fl B(PDGF-B; A PDGF-B H. 4 UniProtKB/Swiss—Prot % ‘5
PO1127)) 284K, Kk, o] DATE Al =Fh 25 1 i — 28 /& :PDGF-AA.PDGF-AB F11 PDGF-BB. 5
T, %58 T WM AN PDGE £ iK%, PDGF-C M1 PDGF-D. H §i CL 4011 PDGF FEFAZ k)8 T
SERIFN TN REAH S 2B KK 7 e, ARG M o Bz 2B K K17 (VEGF) » PDGF/VEGF ZE K []
TAEBA B T2 R o

[0003]  PDGF i ik P it A7 3 [R] 458 25 #4) 1) 52 1K % 22 IR ¥ B (RTK) , PDGF % #& (PDGFR)
a (PDGFRa) 1 B (PDGFRB) , &1EH , FoALHE 5 DM Must e sk dr i (1g) FAANZr 24140 i
P P56 2 PR A 45 A6 35 o VEGE Tk AN [R] IR S5 R AH DG 1 RTK WK IR VR o BOAR S S22
R R AL, XA BNE 5T o B T EAR AR IE TN 52 PR Ak AR X, 7T DU AN [R] 11 52 48 —
AR SR, AEAR PABLT A ADE R AH BAE AT 2 AH G I B, £ H PDGFR @[] PDGF-AA
H1 PDGF-CC, & 28 1 PDGFR B () PDGF-BB [ AR AH H AR

[0004]  PDGF 7fER B FEHA CEAEN, (HAE A TP T IEF B e uEl A fR . sk
B H PDGF 11 PDGER [IRF 5T 7~ T PDGER a {5 4% S 1E J5 i W T il UL R AE i A Lo 22088 | A
BENR il B PR s R R Er R B TP IIER . AHACME, B2 T PDGFRB {5 514 %
FE M T R 5 B&E i AR I E o PDGF (55 & S22 T 29K« PDGF {5 516 S22 H
O3 VA 5 R i R YRR A AL A % o L AE L A0 M g W 2 31 55 43 WA ) PDGF {5
S G, Hrp g itk T 3054 (stromal recruitment) HR[HES 5 b7 - [BFEAR, AT
SR IR AL | I T B AR 28N R o PDGE IR ) VT Rt (5] an sl ik SR AR RsEAL. A A8 i
SN e i R R s ) UL AT YAk (LA i 4T 4 AL Ak il 5 g B /N Bk A4k,
RO HEETAEAL ) )95 B TR) 5RO

[0005]  [Klith, 4 &%) PDGF v M O 42 5 JLM i R BRI G TR o 6 T 485005 O 221 A
T PDGF Iy &Us HEAE FH, 8 H PDGF F BT 749 4 PDGE 5 5 e BT AR (6 7 2458 7 ATt Ik
4, AR BBt VEGE AT PDGF 71| I ZH G696 7 SO HR #0795 A P[RR 7 24zt (WO
2005/020972 ;Jo, N., Mailhos, C., Ju, M., Cheung, E. , Bradley, J.,Nishijima, K. , Robinson
,G. S., Adamis, A. P. 1 Shima, D. T., Am. J. Pathol., 168(6), 2036—-2053, 2006) .

[ooo6]  F& T Hitk, i v UL T4HE S k45 & H bR 4>+ (5 @1 Binz, H. K., Amstutz, P.

5
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F Pliuckthun, A. , Nat. Biotechnol. 23, 1257-1268, 2005) M 1 1 X & #i # K % 1E
HEHME SEaRgGadmEl. AHRAFM—IMRERHTESGSERNESS
gk TRt ERE & AT EER S B W0 2002/020565 ;Binz, H.
K., Amstutz, P., Kohl, A., Stumpp, M. T., Briand, C. , Forrer, P., Griitter, M. G. Fl
Pliickthun, A.,Nat.Biotechnol. 22, 575-582, 2004 ;Stumpp, M. T., Binz, H. K #0
Amstutz, P., Drug Discov. Today 13,695-701, 2008) , W02002/020565 ik T 7] LA ly1{a] 44
K ER EFAPEU L — BN . 2R, W02002/020565 BEAA 2~ H- 4T PDGF-BB [1) 45 &4
ST IR B A e B, R A TR S 1 45 5 PDGF-BB (1) 25 52 45 M3k 1 LA S5 5T A5 b
BEEPANEF. 3 H, W02002/020565 B JH 7~ B A X PDGF-BB [ 45 A e M 1) 52 45
F3A] UL T35 PDGF-BB A 3 (15 5 5 SR R LU IR T e » 1X 28V 1T 1 2 45 F 3,
FH B2 R i HLT LR N- R fl C- Rim fifE (capping) ik LdE I BE g
SER IR K RZ Lo 7 1 W T I B R A i SR R (Forrer, P, Stumpp, M. T., Binz, H. K. Al
Pliickthun, A. , FEBS letters 539, 2-6, 2003) .

[0007] A< B R A i i 268 i) e o e 1 45 & PDGF-BB SR 4% PDGF-BB /1 S 1E 515
SRR I SR L | S P LA X S ) 4T A Ak i R LAt s BECRR U ¥R 97
TR Es S E e (B E O ER E G o B SR IBOR) 2 Sk ih R AR (1) S5 77 5
PAF T IENEAR AR TT &

[0008] < HHMLIA

[0009] AU BEHW K —M & 2/ — MR ER BN EA LS & &0, L ks
8 45 MR AE PBS H5 PDGF-BB 25415 Kd /- 10 M,

[o010]  BEAREHIHL, AR W K—Fa G2 b MiEOERES W ELNLESGEA,
Hh R E A EESEME 516 A SEQ ID NO:23-60 i EAEL LM ERES
PDGF-BB, B i BTk i 85 1 R 45 /i H SEQ 1D NO :23-60, Hor prid 4l 85 1 55 4514
BURIAZE 1 G/ BUAE 2 1) S ARk 2%, HT il al 8 10 58 45 A s R (31500 — A
(1) LA/ B S AL E I N AR A B .

[oo11]  FERE— RS T S, AR W K — R & 20— MR O B R I E A
PDGF-BB 454 8 1, HAu &% [ SEQ ID NO :12.14.15.17. 18 F1 19 }z H:41 SEQ ID NO =12,
14,1517 18 M1 19 P | 2 9 MR E R B R R R BRI TH N ER TN E R ER
Bith,

[0012] RS, Ak I K —F A8 741 SEQ 1D NO :12-19 1 23-61 FAE—F )£ ALK
4[] PDCF-BB 4555 .

[0013] AU BRI e ibdh AR e W IR 25 5 B 1 KR 70 1, RD S0 & — Pl 2 il ok 45
GCEASE YA S ST/ Rt 7/

[0014] A BRI K A e B IR 256 B R 97 I BEROLIR 7 7 o

[o015]  Pff [ fi 2 i B

[0016] || 1. NHI-3T3 T 4k 40 i 15 5 1 41 il

[0017] WK T & P B i H A7 X PDGF-BB ¥R 5 1% %) DARPin ( LA DARPin#49 A5 ) Xf
NTH-3T3 FET 4 40 N S5 5 R A0 ) LA SAH N (RS 4 it 2o SR 5 MAZAOAG i) it 2 ot 5 1
DARPin#49 [] 1C,, {842 1. 9nM.
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[0018]  OD :#F 450nm F K25 RE ;C :DARPin#49 HIIKEE (nM) ;D1 :DARPin#49, X #liLIXI%k
Z P 57k, DARPin#49 [15E X,

[0019]  [&] 2. PDGFRB (1554 iR

[0020] X% T AURE 1) B — S G 7R T A5 AR B2 1K LA 6 PDGF-BB ()4 5 P [#) DARPin Xf
PDGF-BB 5 PDGFR B &5 & [y # il LA S AH R I 00 & ikl i 2 . SR 5 %5 T DARPin#50 (D1) A
#28 (D2) I TC, 18 43 Wl v+ A £ 20 1 18pMoe OD :7F 450nm T ({10625 ;C :DARPin Ik
(pM) o X B LIXT LA B/ o DARPin#50 Fl #28 (15 L1 F

[0021] & 3. $i PDGF-BB DARPin 55X ik i ifn 5 3 A= iV T

[0022] MO REFNEE 14 RERI /N SR IS PSS 8L DARPin#61-PEG20 ( R, A FR#E
T (B, @ wo2011/135067 A ik ) J8 i C oK Cy's 7% 55 PEG20 fH X 1) DARPin#61) .
FEER 2 R, ORI N IR LA S KA R M B A2 (CNV) HAESS 14 K& ONV (172
FE o FF5 AR BAANIREE AR E =ANE S ONV A7 5 & B IRPE A . SR A A A7
{H.

[0023] A :CNV FTEIAR (mm®) ;V 358 (BRI, PBS) ;D1 :PBS 77 ] DARPin#61-PEG20, V3 5t i) &
)& 10mg/kg ;D2 :PBS H1 (K] DARPin#61-PEG20, V5 5] 1mg/ke.

[0024] ﬁg HE i{‘ ﬂi N

[0025]  HR#iE A Ak BH 1) EE 2 45 G o B A SN TR L 3040 PDGE-BB & e e 1. AR Ik Hh,
HR R A B (R EE 2 45 A 25 A 3O /08 B KBRS 0 s B % BN RUE ) PDGF-BB 24 5 1 11T
SO, RS AR K W I B2 45 6 S5 R IO T AR IR ) PDGF-BB A2 2 1 1T o

[0026]  ARiBE“HE B 2182 K, HriiZ 2 Ik 208 7 HA 8 setil i il 76 2 IKRE W A
/ BN TG R ) = e s VU R S5 R IRAF € [ = 4EE 81 . an SR B B st A el S 24
Z IR R A2 JRBE T CLAESL I B M 452, 9 s i P A 2 TR 2 TR i o R 3
[ —3 7y (SLepophoh BT B RE 08 10 I T R — B = R A SR SR AT R 2 1 = e HE A ) BERR A
“HEREABAE . ARG AN TR S 8 A RS R

[0027]  {EFEZHHE A0 A4 (A Z A S b I IS R TR “ T4 2 $iZ 22 IO SR F A 2G4
AN TN EE 20 DNA H AR H 2117 4, 4w 2 IR F4H DNA 4 (4 i b 56 A
A RhleE ) AT LA o B4 R A BURL (40 pQE30, Qiagen) PERRR K JTURL BRI FLEI4)
FIKJRIA o A5, 24T FEAL) Fa (1% T 4 40 ) 0 18 JTORE A i N B 5 T8 At B (9 oK T B
(Escherichia coli)) A, iZ4H g n] UL fIX A~ 4 DNA 4l i 2 ik . AH R HE ™= A2 1) 2 1K
Wer o EHZ K.

[0028]  FEA R BIHIE OLH, RIG“ Z K7 W M — &8l Z 4 oAl ks 21 (41
unL, WA EEZ A ) BERMBELAURM . Rk, ZAKH2 T 8 MBI 2 5
R ik o

[0020] RiIB“ZIKFRE” BIgS 2K/ EOTUERNEER T, Lz s Z %7500 A
TAZZ MK/ O B AL RN B r), B AR 2 SRR AIME RE 2 Ik / B B B AL
e, UL ZEE R T AN T Ihie . 4 G R ANBEANZ IR/ BiEs W B
Fenll i 2 ARk HAHERE » iIXEE 2 IRPRAF 2 AR AN 51 2 R) H.58 4 m] H AR s
ARNRFRN. ZIARZERIH] 752 /N2 BF40, 040 His (440 SEQ ID NO =9 ¥ His Fr2E ) .
mycFLAG 5% Strep— fR&E ol & 3B 5r Wil () 4G e e i IR I ) (L A vriiiliZ 2 ik / &

7
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5 ) » B AT TR ) s (B an S ek dr sk R BE ) R/ BUE AR 5 o
[0030]  RTE “ 2 ikBk” 28 B B Wy A 88 B S5 M 38, 2 IRBR A B 25 R ek, i
HZ IR AEHEZ I 7 (NS & ) 8RS P IR 22 LR P91 o ARV AR N 572
CLATL BN ) 25 AR AE 2 G20 A% Sk o LR 19 W02002/020565 1 B 45 Hr 42
BET —RING o BEISEK R R 2 W] A R I H 2R — 22 2 B SL A il 24 R — 72
B, RIE PR Bk P R 2-24 DNEEETR s SEARIE ik kK R 2-16 N2 ER . SEQ
ID NO:10 $&45 T H2 iR - 2 MRSk 1)+, F1 SEQ ID NO : 11 $&45 T iz iR — 7r 2 B4
SLIE o ARIEHE, SEQ ID NO :11 (K2R — szl IR Bk T GS Ml / Bl #2 GS.

[0031] Rif “EHAEWEH” SfeE ARV SEdEEOEREYH S “EA
GRS 7 Ik WA T A =R 2 k. & 8BRS WH55 1 +2
XTEN® (Amunix [yEM AR sW02007/103515) £ ik, B4 W02008/ 155134 H Br ik (1) 4
AR N R RAN 2 A TR TR FE N Z Ik X FE I 3R 5tk 56400350 43 vl CLE i 8 FH AR v 1)
DNA we AR, B bR B A AL R A gt A k& 22 TR T 55401 40, A % BH IR 45 6 G5 ) Jett
Wi, “EEOTEREGWE S 7R AR Z M R Sy . SEERARER SRS
7S 3 L FEJER (HES) VB L (PRG) BN BB R AL . RiE “PEG AL 245
PEG &5 7 SL0 4 T, il un, AR BHII 2 K. A B S-G9 5y v LIFE 4> & b Se el
k. DLk, Frid SR AW T8 2 IS E BB 45 6 5

[0032]  ZENFEMISEHE T, PRG 34y sifT i Hofh 3R 28 1 R M SR AT B, 49, T ik 5
RBEV iz 3k 55 21 D 2 PR AR FEAR G, A0 2 Db 20 MR T8 ik IR 5k 55 AR SC Pk 19 &5 5 45 A )
N- 8} C- Kumfibk.

[0033] RIE“HGHEA” Bifl TP IrAdB NS A — PG5 WL — DBk
NG SV — DR NSV ki, kg s ER S H£21a
VUG5 ghifil. AR, ik 45 & E A E5H 2 M S5 G il mitikhh, kg4
HARTH - MEEEME. W EEXRLEGEO T U EHSMIHES & 45 B &
RS R 2 AL 7 2 IKPREE  Z KBS / B — Cys BRIt 2 B 105 142
BeXT LA AL D REME S e Bk 8 A Fe Z5 M) Sz ik 8 1 A 1E 8 X Mz R s 7
PRS2 22 TR 2 B TE 180 - TR) B B PR Ui B A2 I 2 ik . BR— Cys BRI AT A T4 HoAth i 4
52 JIRAEIE, 0, 28 ack A ARSI AR N 5 BRI IR G SR B A 2R o pLide s, ik &5
HHEROSEHALGGEN. FFLEH, 56 & NS G 2 EEA AR R EEARE 7M.
[0034] i “AEME NG e e N H T A N R LB I R R v A S
Yo EVEENAY T AA RS R Re, Bl LR & AR AR YE ML A ) 8.
e AU AEE AL B o X E AT AE T AL A T LB L) FH BRUE RS DNA 5
HOR, B HobrvE R i A Ak UUAE seast AL fb-& 2 IKm 350 i e T, 0, A8 I 455 4514
o X AR SR AR AR AL ST DO I b 2E T B B T a0 A R B 25 A 45
S8, ) AN TE I 22 S SR B e Sk 5 2 W 2 B SR AE A e, A0 2 Dt 2 el i Tk e Sk B n AR S
FITIR IR 456 G5 U N- B C- Romi&E$e . 8 1 B AR YE PEAL S ) 049 - B BhvRe S8 AR
et g & gt Gl 5AEKEFgahaERRE ) 4EE - (Fla, 54 s
2)VERE T (i, NAEKEER ) HuiE IR B EE (B, GLP-1) FEATR] BE ) &
B . A58 B B A B 2 R (B, 5K B ImmunoGen ) DML) | 4
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7] GPCR HI/N o T P AE B AT ] eI AR S A M 259

[0035]  Rif “&i G5 RIRRIME 5 E A FEEHFIR “hr &7 ( =4840 ) HEA
T M B ) i R A AR BT X IR P A ST I A R, B A, 4 A
AR TRERAR (HO AU S BE ) (Binz 25, 2005, loc. cit.) K13, 0, AT
T & A a5 BT DU A B DU AP IR V3RS« () RS2 N
B SC AR I AR R 97 B 1 2 1 R EE IB 2 AR ALER & s (b) IR IE T iR Z AR AL SE5 F /
UM ITIR Z AL S A P e BE LASRAT 22 /b — > B i 100 R IR £ 1 T A5 A e R 1 LA,
PR Z RS A T DUE T BT G AT/ slIE P R gl il 2 Mg vE3 5t Honl A H8 48 A
AU AN 53 2N T332 0 An W B A e s B B A J 7R o AR B b, BTl 455 G 40 Sl
255 bk

[0036]  ATE“HR B AL At Fi iy H A ] s R 52 2 FE R A N B B R () 2R R AR T X
SRS B B AT T AR AR S BH ) 5 ) 5 e R B 1 0 S AR ) SE AR B pR S R B (n
HBE Py 8 Fab B ) Rk B &P M A BRE (Staphylococcus aureus) FIERE BT AR B
P (Pieris brassicae) WIARYT = 4igh & & 1 B AE 78 B 1 it Vi a1 1 25 R 2 1 sl HH
BEEEALNGEEH . AUEEARN GZRAE AT Binz 5, 2005, loc. cit. ;Binz
£ 2004, loc. cit.) o

[0037]  RiE “HEFR” TR A TR 73 2 IR EUE B 5 Sk AL S ) B 2 AR
RIAFAER 73 ¥, BFEX L BA G TR BN EE 2K RS FIEEY. S8R
A] LU e B 40 M s AL R, BB W] LR AR AR R AR 2 1 B 40 o DUE s, #EFR 2 RIRAF
TERI AR TR AR B 2 IR A A e () gl R AR I BRAE R AR I IR AL « S BAk B TP 25 4L
B4 ) BKIZ K. TEAR I EREER N H o, #8475 22 PDGF-BB.

[0038]  RTE“TE MR SEHa U 5 ¥EFR S 4  FHINTRERR FERR A 5 S 0 B 35 T 1
PEJT, BAH ORI FEAt P 0T o AR P 7 P B 2 20, Tl R N D RS UM AT I e R0/ B
TR RA T TR R 2 A S5 A AR BP IR . Ut Hh, BT IR TIOE 2 U2 T 5 HEAR 1)
b,

[0039] T [ X} FE &2 K ) MR EE T &R HIE W02002/020565 HH I REE . LR HIE
W02002/020565 &35 1 X 2 52 85 FRFAE B AR I — etk

[0040] RIB“EEEN” ZIFAT A EZANEEEHEMEA . Lk, 51k
MESEAGEZ AN EZLS W, BIE, 5F— MR ESEAAKEZ LW E
R, sk, B— MR ESEO L AFE N ERLWIER. I R EEEA
A BN HE R B R O A Z IR/ B IRk .

[0041] Rif “EE M 25N EEZ MESLE L B (BHR) /A - $ T
()8 g Rk, Hoh i S5 i s e A A AT 2, H R HES DU R A RS BK L 1
FRURTE L L) . Db, B S5 R 0Ua 1 & N- Rom Al / 8% C- Rum e se o (sl ) o L
SEOA R L, BTk N=- R Al / B8 C— A NME FR T (Bl ) 2mEES.

[0042] RiBF“EIFTMWEEEAD” MRt EZ LS MW 2028 g T F g
W02002/020565 1 BT ik i) & B BRI B B s E B 5 k. Witk ME S Ak
T E R G 0E A I T AN 2 REIRI o ‘A1 il 1l i R A N BT A IR R AT I N i
AP . L, RIS EAZ SR Z A0 (Elandn B an e ) el il A4S o g
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MRE RS e, I, it A E R & (B, DARPin) XN Fa8 2 /b— M
EESEMBRIA KR AN EALEEA.
[0043]  RIE“HiHE 707 248 2 IR JRA il 4, Hod i Py A~ B05E 24805 22 JIRBE A St 5E
I REERIX B [ = 4EAH B AR T e XA S5 M SR T RIS I o AT “ 4514
BT REFRAER D — NS BT AP AE I R A W ORI =S . ARSI RN T B
GERIFE T G5 R PR T BN RE SR R 2 1) = 4k S5 RS, (R AT RESEHES () andE
HEE RIS E R ) FEGHER R T B AR E » I 1T A R 08 e 25 44 o
[0044] ARiE“EEHRIL” BIRAS —PNERENRRFENEEEANES FIETFHIA
SR, ik “ER ou” U2 D7 7E, B S MJoe & A &0k &Er
HAHMRET BRI G TR ES R ITX T Forrer %, 2003, loc. Cit TR 1) &
HEAN“EGZ4MEx (EE)74))” 8 Binz 55, 2004, loc. cit TR ERHEAR
HELFRG AT (ERFA ) 7. EFFMER A AERRE N EAEH . X
KRELRIGHKB FANRELZ G E S RaBRELS Boc MERELS B o, MK
(tetratricopeptide) BEHE HIT, HEAT EE PoofilEg S oA R AR ELR oo, ML
BEANXEEG R ITHRIREAER S AU “ RARFEMER R 7. U EAH LR, &
HEANPEANES BT RER T ] A BEEE M5 VB A I/ BEk gk, {84
AR FRFE T EE R — R BE T .
[0045]  [Rlfb, RiE“H#iER O ELZEED” ZIRIENHIA Forrer 5%, 2003, loc. cit. R4
FAEEMELHIC. AV ARARBNEEAER. KB “WEAEESMWE 21
AL SN BUCE 2SN SR E R T (B ) VR Z5H 50T, ARk N- KAl / 8
C— R e R T (BldsEb ) B 455
[0046] AT “HEALHRIL” &8 5 HR T I 2 B IR VR S5 BN I (1Y) T B 1) 2 SRRk %, L
GRS ANG R, A TR E R R (B ) 3T S0 srskEoT SAHAR BT (B
o) AE EAE A sk XA DT T BE AR S A R0 (BB AR R AR AR A,
SO o —WBRESR B - T8 B T Lk T 2 TR B R SR IR A A A AE 1 2 IR R B S
ipsA T
[0047]  ARiFE “HEAH EAEFARIE” R 4e R 50 10 228 IR VR 5 SO0 M. 1Y) 3 57 A e 1 = S 1R
W, FOOT 5 BB S (A TR FH A DUk o X AR ok ml e A2 5 BEA T LA EAE A, BN
At BB AH FLAE FH B 2R R g, 49 o, AR e B AT (BRBEEL) (12 IR 5 DL A B
o LB BLAE FH (AR SE 5 TR REAR AH BVE R . ] DU I 2 Al ik 34k 2 07 vk (4ol X
2 fm RS2 NMR AT/ BY CD 6 ) BRI SR F SN INAE S AR 2E R/ BUE B A
(19 Ml 3523 S0 T SR G 45 A6 15 JE AT EL T SR A5 1) 45 AR B 0 1R A e HE 4R B AH B E
e
[oo48]  fLikih, H T EEFAEFHEFHNET RO REER B, KPR ESZ$c
A5 A TR] A 5 A 35 P EL S P Ik 8 5 B e R I 70 % OME SR R A0 U RV A . I3k,
BT S5 ST L 80 %6 MHEAR R I A2 RIVR 1K . Sefikhh, Frd E S s oo i 90 % IAE
HOBE L R RIVR A o AT AR 5 CL0 F T 0 2 Ik 2 0] RV M & 0 BE B S A LR e, 491
Ul Fasta, Blast 8¢ Gap. SEYLiLHL, H THES B R P55 P E S S oo ANER eS8 hs Bk
RN E B S5 AT R E S 0.
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[0049]  ARFE“EEFHNEF” 2R N — sl A R AU s R AR PUHERT I /AR 7 .
DLk, frik B2 el E RGOk B T BATXARRBLRR ) 45 545 R MR ER 45, iX
ol 552 9 3 P A B M SR A B R EAT FL AR SRS o P IRHE SR AT B o R
G (BB ) RINEASARIERIAE . [FIFER, BT SEAH B AR AR S A B N T R H 0 (5
BEHL ) PAEAH LA AR A B . RPN PR S B A EMBEHUL AL E . AT “ [ 5E
P e PN P A SRR A&, S ik A B W E TR E AR e LN
A XA R 5 A7 B B TAE SR IR L A/ O TR T AR AR R S 1 R SEAR ELAE AR
frE . ARIE“BALAL B 215 R P A P e SR AR, Hoh Brid o B A AA VA 808
ZARIEIR, B, Hoh VPR A A ORI N R B IR I A B, B R = AR
RAFAE MR TEIR IR B (BINER T 2 DERR LA R R IR BB T H 2R Bt
RN IR LIS TEIR ) o i H W2, XM BEALAL AL B0 Y T 4EAR ELAT AR AL
o (EIE, HEARBRIL (LU Bt n] AREALAL o

[0050] AR “IrBIAINEHA” 2 Pk R P ousE BP9 4. JrEindt 4
WA a - RS B - T8 7 BVER > R SRR T, 8RR 2 RSO I = AR
IEAH, B a - iBle. B - IrBAM/ ALK/ MEBHGHE. Hlin, MEaER S
Jo/ B B - B, A A RCHATIN o — RRENUA RN B R IT /R A A
o

[0051]  ARTE“HELLM 45 p R 0 sUE B AL R BT B U HES o BRI ER A
JRH, AR R AT 24, R 2 2-6 4N, Rl 202y 6 A, e 20 N ECEZ AN ER o (5]
b)) . ERZEMI N, R ER S0 (S ) RImERPHFE—E (£
Xt AL B RIAR R & R R A ) BUPFIARUME (SRR IEAN R, (2 B AU B 5 )
HIAC LG I IR PR W] BE A AR ST I SR B . H, ER MBI A R AT (i
Pe) Z 1A ok S B AR AR/ BRI AN/ R e 5 B v B P A1) AR e e T RE R, L AR
FFTEE T (SR ) ML BRI S

[0052]  ACGUHA AN S RN T3 BEAL T B0 X 4 2 it 142 ANVR 55 CD Dl H
SEEE EA TR SRR TIE, o HT R E B oo sl E 8 A P el T
S5 PR L5 I Al B R B T R P A R B 1 SRR T 8k BRI PE A 28 (BLAST 25 ),
FEEYE B AU 2 RAF ST, HOG AU AR A S B AT 0GR 7 1) 25 P 1
P TIRDECDES AWUN

[0053]  ARTE“E B ML B vH N R 45 B R LR, FRAKIR T RRAF
FENEREARNER $0, £ERIGMEH ST N EERIORIR T KRR ER E
HHEARFKIESERE (P EEEA s E A EERANEEK) P SZAER
BIC. BALIEH, R GHEH RS RS B R A & I R R A O HERT 1 R
FIFLFY, SRR R ousk AR e BB R Z B B syl 1 Pk, HAA
FH R I EAR R 7 1 o

[0054] AL, A4 BT (1 AR B 222 i IR RIS AR E Bl B R B Y
ERPUERB, AYUSEARN R A EREA.

[0055]  ““EAZALLR” n] AALE A5 X B [ AR BT AT 44 Db A7 A8 I = 25 IR Ak 1 A &
( “REERLE”) MUEAT AR RS RENLAL” 2 IR AL 1 SCHR ( “BEHALAZE”) o
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[0056]  AiE“ MBI R 55 B 45N N- B C- K S HEH & 1 2 Ik, Jod B
T e AR R b5 P O SRR Y S ) S A AR (B = RS AR BAE R ) AT 4
PEAE AN 5 3% 252 T 53 A5 R A 2 Al ) 41 P 3 B SR AR RS i K A% 00 S5 R BR O IO o T iR
N= 1/ B C— A MR ABTER AT LU, BT LSRR T, 5 B2 B IeAH AR RARFE R R
HAEAE N BT B A 2 A BT . ARTE S INME BT R R RARAFE T & 2 Ik, Hoh ik
ZIKRE T 5 ER 70 N- 80 C- Rimfl & (W e 850 e, rh ird Z2 Ik S Prid R $oc
TV 1358 25 1) — S 5 R AH B AR AT S AR AE — I P i ¥ 53 55 T IR Bt /K A 0 5 5 501 o T
[FIME o PUIEH, DiiE LR s g o2 MEER . AECMEER” 2% 5 rdAH4 0 &R
oo (BB ) BAAAPEAE R &M / 805 i AHA K R ot (Bt ) BRAJFAIHH
ABLE 0 I A R B AN 22T . W02002,/020565 F Interlandi 25, 2008 (loc. cit.) TR T
DB HHUINME 52 . N- SRomf 88 3 IniEBc b (4 N- Rum i 52 ) (194952 SEQ 1D
NO :1-3, FIAfi 85 11 C- A v A E (440 C- R IniE 2 ) 194772 SEQ 1D NO :4-8.13
Fl 16,

[0057]  #i40, SEQ 1D NO :49 [y N- ARyl 8 [ Mg iy 1-32 7 2 28 e gm i, H. SEQ
ID NO :49 ) C- Kumfi g i 132-159 {7 (K 2 FE B b o

[0058] AR EALGEACLT 2D MEAERS ML, Kb ridiE =S4
Fay IR LA W L 54 PDGE-BB (1145 &5 Sk o

[0059]  Aif “ AN AEARI S A RE 5 k7 R e Mt 25 A 40 bR 7 B “HEARRE 0 S R R
i A GG AT PBS AL AR & (A1 E. coli Z2 5 R4 A8 (MBP)) SAK
R B AL S MR G G o ARIEH, 75 PBS Aot SEAR (8 25 5055 60 MBP (1) AH R fifd 0 250HH B
fK&/b 10 %, Lk 2 /b 10°6%, R R A D 10 °6%, stk a /b 10 %,
[0060]  SIjffs R HE T A XS PDGF-BB (1) 25 45 e otk HLBL & i sk O EE R 4 Mk i A
“dEHEH.

[0061]  REHIML, Ak BH¥S K an et LA & B 5 PDGR-BB 45 A 55 5 Mk 1 B2 1 &
ST EE R L 456 B 1, JLAE PBS H LU 10°°M #2554 (Kd) 55 PDGF-BB &5 45« flLik
Hhy, BT R (B 25 IRAE PBS LU/ 10M ) Kd 4545 PDGF-BB, SEALZEHL/N T 107°M,
10°M. 107"M, B ik /T 10'M,

[0062]  AHMIAT AN G BN € B A — S5 FIAH B A B AR A O v a2 TR
LT AIAR (SPR) AR (0 SPR #7347 ) BUEHRT & EHGE (110) » RAEARF %
P CElan b fZ . pl) NN E, Pl & e E B - SR A EAEH R Kd (B R] RE 221k
I, Kd AR 8 A 4 AR HEAL 2 ) PO MR bR AL Sl ( 1 PBS) AT o

[0063]  SLjifsl] 2 /n T A A 7 PBS B HAT LA/ T 10°°M 19 Kd 454 PDGF-BB (4B I EE
SRR EA L G EA

[0064] il 2 & HA XS A PDGF-BB [ 45 &R M s A E R S MBI E A 4 A
c{SP

[0065]  SEALIEMHI RS & 70-300 M2l 5B, JLH 2 90-200 M AR RO E R 4
MBI EALSGEA.

[0066] A B 1) 455 &5 Fe) dsl e it B 1 B 09 4 A s s v ot ) Y B 1 B AR A A IR, Ak
W02002/020565 fridk. SEitife] s T HA X PCGF-BB 45 &% e st Al e A = R
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SERI 1

[0067]  FERE— DI 7 &b, AR W KA 22— R X FL 34 PDGF-BB 1) 45
ARREMHEAESEWENENALS GEA, LR s A BT 4WELNT 10
1) TC5 fEFMHI7E PBS ' PDGF-BB 5 PDGFR B 454G . ALIEHE, BT el i 1 2 &5 i LU/
T 10M (1) 1C4,fE #11| 7F PBS ' PDGF-BB 5 PDGFR B #1454, AL HE, /N T 10 *M.107°M,
107, B IEH /N T 107 Mo

[0068]  *P-i KIMHIA A (1Cs,) RALEW (UIA RS A 458k ) Jsl A9 A s
FLDYREMI O W B o ANSUTER N T # SN e # ) 2 1 — B2 AH BLAE G T, (R i
B0 4 ELISA. WIRAEARF&AF (b, pH) FlE, il & e - EE4HEAE
FH (R 5 30U 0 1C, M AT LAAS AL . Rl TC oo Il S 32 F AR VAL 2 (3 S0y F ATV
gz byl (an PBS) AT .

[0069]  sjEf 4 s T AL E LN T 107M (1) IC, fHF ] PBS ' PDGF-BB 5 PDGFR B 4
G EOES SN EALSGED.

[0070]  FERE— DRy &, AR BB A5 HAA X PDGE-BB 45 G Rtk 22—
M A =B F I EA S G O, HANH] PDGF-BB ¥ NTH-3T3 R4l 4E4i e (ATCC,
cat 5 :CRL-1658) MAFE I 1C,fE/NT 10 M. fRitHh, fTid T 45 /) 330H] PDGF-BB R )
NTH-3T3 i £F 4E 4N B IETE ) TCsfE /DT 10 M, BEAEZEH /N T 10°ML 10 ML 10 7'M, Bt Hy
10™"'M,

[0071]  NIH-3T3 4 it wig 5% T PDGF-BB 1y £ &, H.EE b m] LA F- 30 & A & WAL & 40 1 T
READ I BE J . NIH-3T3 40 i 7F 55 772 38 Hp A2 K, HARJS 78 i N PDGF-BB 1 [ T ~PDGF-BB
DARPin Ji% 58 Z BB FRYLIR 7 /NI o AR FH AR S AN 570 38 R0 AR D 2 22 11, Ak
AL Y04 PDGF-BB RS 7 (I VEAL 3k NTH-3T3 40 M iy 458 B8 i g « SEitifs) 3 st
TAFLLNT 1070 ) 1C, fEH0H] PDGF-BB HI 1 NTH-3T3 2T 4 40 B 7t (¢ it 2 1 R
SERI I EA S SEA .

[0072] AR B FoAL & B XF PDGF-BB () 45 44 S M) 22 /20 — ANl 8 B T B 45 B
HBAGEGEA, P PrRg G EAM / B & D B2 45 5AE PBS T A& T i b fi22 1
W (Tm) =T 40°C, H47E PBS 1 37TCFIFE 1 RIS LLSIE 10g/L KR EE T AR T 5%
(w/w) [IAEEVER R,

[0073]  ARiE“PBS” 2457 137mM NaCl.10mM MRS EEA0 2. 7mM KC1 H. pH & 7. 4 {EER
R P KIS

[0074]  fikth, BALEGEOM / GG AR pH 7. 4 1) PBS Fr & I i o s 2 1
WA (Tm) =T 45°C, BARIE M T 50°C, Btk A T 55°C, Hfmilikm T 60°Co AR ML
G ANE A EMEIE AT T BA e R =g X2 IkHVe T S50t
TN AR SR R R, AT DLIEAT R, o, R A (CD) IE. RIS AR A
Gh G G5 R R T R PEIR FE R Y T 0 I 27 18 MUK R FE A 10°C R R B4 100 °CAT ik 25
1 B F I AR PRI, 78 A2 BRGZ i T i [R5 AR R oh mi AL IR o AN SUIE AR N 53 2N
SE AT I s AR PR (R0 58 o S5 A EE 1 BRES G S AR FAR I X s AR L
FemZZ IR AR e T

[0075]  ILPLILEI) 2 94E PBS iR 37TC R E ML 5 R Lkl 10 K, Btk 20 K.
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S 40 R Hs ikt 100 K, BLEA 20g/L ik ik 40g/L AL Rk 60g/
L2 S ALk ik 80g/L Al Lk ik 100g/L MK ETE UK T 5% (w/w) ARk
MEMALAERAM /SR ES LMW, v DUE R WUTiE i I Bk s s ah &
B (FEANES T SR AR ARTE BN SURIEE 0 ) A AN M R AR R T Rl ANV SRR AR W] LLIE
LA 10000xg 250 10 2B MR IR S R 250 Uit Hh, AL G E A/ SR A ER 4 M
AR TR PBS v 3T CHIIF B &1 TR T 2%, SEALEME T 1%.0.5%.0.2%.0. 1%
SRR IEAR T 0.05% (w/w) BIAEPEREMR. nLUE L BB RER ST EEEA

Ji, R FH B 5 18075 T 5 P IR RNV 1 0 20 v 0 B 1 o R 8 AN TSR SR AR I
G

[0076]  IEPLIERIARTES A 100mM —h% 7 BEEE (DTT) 1 PBS H 3STCTFIFE 1 /MIFEL 10 /)
I, S e R LR GG = e S B S A AR/ B R A B A

[0077]  FE—AMRpE SEi T &b, AR W KA R AES S NN EAL &AL
Ry S5 M 455 PDGF-BB H A Edl B i R B 28 1 o s o 305 R A S A M T

[0078]  FERE— DS &, AR W K AE 2/ —A B XTI PDGF-BB )45
AREFUEREE O ESSHENEAS S EA, Hrh R O ES 4WESEH SEQ 1D
NO :23-60 {1k SEQ 1D NO :24.45 F1 50, JiH SEQ 1D NO :24 FI 50 {1145 8 [ 8 5 45 i1k
G B ALY PDGF-BB.,

[0079]  IARIE PR A 85 1 B R 45 M85 %6 H DARPins#23-60 45 & H A e 4 45 AL
BY) PDGF-BB. flLikHh, TR E 5 4543k 5 1% B DARPins#24.45 fl 50 (&5 &R ARF 4G
I L34 PDGF-BB. SEARLIEHE, Py 5 1 552 45 i1l 456 85 1) DARPins#24 B 50 354+ 4f
AR FL 304 PDGF-BB.

[0080] AR “TEF LG RIRAK WM AF GG 2 A BRI 5 7] — 38 kR4 &,
LW 8 e s 5 R AERR S5 o RIL, IX AN G5 A G BT A S5 5 TR RE AR . Lk
i, BITIR P AN 58 4 (1) 45 G5 F 3 5 BT A b L 1 TS B[R] 65 5 R AT 45 B o AR A
TR T 2 PN 45 6 5 M0 15 56 40 5 A AR IR 7323, 18] 200 57, 46 IR 3 R B ) 2 32
(ELTSA) 3a4+ SPR & (Wit R Ak H BioRad [ Proteon 1X#5 ) » %1, SEQ 1D NO :
#49 B SEQ ID NO :#58 [t I H B £ /45855 SEQ ID NO :#50 [ 8 F BB S i 5 45
4 A\ PDGF.,

[0081]  AIE“ENr” EFeSEE [ (L1 PDGF-BB) F i AR ML S8 (s EAELE S
P ARG EBR AL o EADARTERLF ARGIRE AN R AN BRI R AL e L.
PR WA 65 G IS A [F— R A, WL 55 4 454 PDGF-BB. wJ LUE L, 1 W15 PDGF-BB
HA WA B 4G B 8 U X T2 iR 2E (— RS AR N BB 575 ) ki
AR AT PV 2 T HE)

[0082]  FERE— DI &, AR L AE 20— B XI5 PDGF-BB [ 45
ARREMEEOEEEMBNEALSGED X hdEoEE4MEa s 5% A
SEQ ID NO :23-60 [f]—Mfi 2 45 i3 2220 70 % = B R T4 Rl — MR 2 R P 41
[0083]  H:APATIAAN SR A E R L MIAIALE 1 G/ BALE 2 [ S R B L, H
[0084] Pkt £ 1) HE 45 45 R BB IKIRI 558 — A B IR LR/ B a6 B 1K N AT el e A B4
[0085]  fLiHh, AN K B 41 45 A B A P X Rl B Z 45 W& 5% B SEQ 1D
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NO :24.45 F1 50, FEALIE 24 F1 50 [— Ml 81 B B R G580 2220 70 % 2 ZE 1R 741 [7] —
(K2 SR 1) o

[o086]  fLizkth, Ak BHI LA 254 o A h IR 8 1 TR 4 iR B 5 AEE B SEQ 1D
NOs :23-60 FRI%if £ 5 52 45 M) I8 0) N- RS Al C— AR IR s e 2 ()47 AR — A I A B =
MEEAEESEWIRAHTZR D 70%, U 70%.71%.72% . 73% T4% 75 % 76 % 77 % .
78 % .79 %80 % 81 % .82 % .83 % .84 % .85 % .86 %6 .87 % .88 % .89 %6.90 % .91 % .92 % .
93%.94% .95% .96 %97 %98 % .99 % 5. 100 % ZF ML 741 [F]— Pk I FE R P 51

[0087]  fLuttl, A2 EA 70 % K2 FEIR 741 [F]— Pk, 1K PPt 1 2 45 i X f A ke
BHEE A 456 8 1 I Al a5 A s 1) N= R A C— R niE AsE ke 2 TR) PR — 4> L A B
“AEEEYA SR 2D 75 % AR A [FE 1, Bk R 76 % AR IE R D 80% (B
iz /b 85% FEALE R > 90 % S IR 2 /b 95 % MR EIRIT A . ik, Frid s 25
FPA R — PRI o B R AEAE AL B R

[o088]  fLith, SEQ ID NO :23-60 [KJE & &5l i % 30 P2 B8, U1 30.29.28.27,
26.25.24.23.22.21.20,19.18.17.16.15.14,13.12.11.10.9.8.7.6.5.4.3.2. 1 P sk & A
RIS Em IR E . KA, SEQ 1D NO :23-60 g% 25 MM . B kRZE 20
N BER EiE % 156 MR R kR E 11 M2 R BRIE R 2 8 N TR
Bk R % 5 MEERENERE 2 MEERMN R LA AR T

[0089]  fLikth, > SEQ ID NO :13 B 16 [ MMEAIER \SEQ ID NO :12,14.15.17.18 8K 19 [{]
HEREBHEE SEQ 1D NO :23-60 [ 2 45 I A 2 L B B # i, IX S 5 IR B ALD.
EvF H I K L M NJQURSVTW VAW AIY, 4Rk AV D EVH I K L Q RSV T. VAT Y,
LI, Z FERRA [FIVR 24 2L 1% B 4, R, S 4 B, 35 A AR LA O A B Joi ) 00 B ) 2 ik
R B I, 7 A7 AT ) 2 BRI D AT DA A7 FELAT ) 28 SRR BB, sl K Z 2R IR 40 L W]
DIBE AL T BV B #r . ARG ARN 723N 2 b ] — A2 SR B o) — D2 SR I
Ao

[0090]  FERE— DS R, AR W RS 20— A X FL )4 PDGF-BB [ 45
RN EAERSMBNEASGED, Kb rdfE O ES 4L SEQ 1D
NO :23-60,

[0091]  H:APATIAG R A E R L MAE 1 G/ oA E 2 1 S kB2, H.
[0092]  FTilEE 1 B2 A5 A I BIEOCE AL BB L/ B o A B I NAF e gl A B .
[0093]  ALIEHh, IX PP A E 5B B SEQ 1D NO 124,45 Fi1 50, B{LLL 24 F1 50,
[0094]  FERE— DS &rf, AW R EA LG ED, KA ER LM%
H SEQ ID NOs :23-60 [¥)4#i 5 [ 5 5 25 i 845 -5 AH R R AL . ik, X R tr A s B 454
53% A SEQ 1D NO :24.45 F1 50, SALIE 24 150,

[0095]  FERE— DSt &b, AR L AS 20— B X FL304) PDGF-BB [ 45
Gt EAERE MBI EALSGED, KPR EAERE B HaiEl
SEQ ID NO:12.14.15.17-18 F1 19 2 SEQ ID NO :12.14.15.17.18 F1 19 1 %% 9 ME KR
AT 2 L 1R B4 e 41 I = BE IR e A1) I Al ol VB A B

[0096]  fLiEh, Byt A B 5 M BRI A B O B BBt B SEQ 1D NO :12.14 Al
17, AR 12 F1 17,

15
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[0097]  {iGH, SEQ ID NO :12.14.15.17.18 FIl 19 B G Hit b i £ 8 M LG ik
®Z TPNRAER ERILERE 6 MER.HINIERE 5 MEAER EE2FMERLZ 414
B FNIERZ 3 MRER . FINIERZ 2 MRS RRE | NAERY ) — 2R E
oo PUEEHL, AT R FERR B B HEZRA B P o IR, SEQ 1D NO :12.14.15.17.18 F1 19 )
MELEAT B 5 2 8 NIRRT AT 2 SR B H, LI i 2 7.6.5.4.3 B 2 DM R, Hagih
%1 ANRAEERE

[0098]  FERE— D RISLHE T A, AR R EH L A& A, b HA X PDGF-BB (145 &
& M A E S S A S B AR 1 E R 41 KDEEGTTPLHYAAVWGHLE TVEVLLKAGADY
NA(SEQ ID NO:12) FH:A SEQ 1D NO: 12 i % 9 MR IR BT 2 FE IR & #1741 [ =
HEi, Hor

[0099]  f7E 3 1 EATZEHBAEIE EH DOW. QL T A1 Y, IRIEE B D A1 W IR TR B ;

[0100] f7E 4 K E fFkEHgt 8 T DY FI S, ALkie B T D A2 MR & e ;

[o101]  f°E 6 1) T /LM AR IE 1 S FIF (2R, s S B

[0102] {78 11 9 Y ARk hal F &,

[0103] {78 14 [ VAREHbHEE B ALY I T I IERG, fhk i A B4 ;UL K

[0104] {7 & 15 [ WAREHIAEE 3 FOK VAT Y, IR B F AT Y I SERE B e o

[0105]  FERE—DRScitir &b, AR W KAS 20— RAW I3 PDGF-BB 145 &
RS A EE S W EALSED, KPR EAEL S WA B A% A
SEQ ID NO :13 F 16 8% SEQ ID NO : 13 F1 16 "5 22 9 AN I 1 it ] o th S S 1% & #8011
JE 5 B2 BB 7 0 I i A e

[0106] Pk, Frid s (I E R L5851 SEQ 1D NO =13 il 16 st i £ 8
ML AL IR E e, BNk R 2 T MRER ERERE 6 MaER. FIMiERZ
bANRER E R TRILERE 4 NAKER . ERNLERE 3 NAER. EMERE 2 MR
TR | NEEEBRFEILE SEQ ID NO <13 1 16 P E Lyt 5. Lk, prig
B E SR AEHEALAL B

[0107]  ZETF 5 — AL 7 b, AR W R E 41 454 & 1, oo H A X PDGF-BB (1) 45
A MG B S 0 E R A R & B A JE 41 QDTYGATPADLAALVGHEDTAEVLQKLN (SEQ 1D
NO:13) B SEQ ID NO:13 H1ix % 9 el FEMRA AT 2 R MR B # K P 41 I C— R g s bk,
Hrp

[0108]  f7E 3K T ATFibHbptit 3 K L A FIV RIZ LR E #e, (0L LA TV,

[0100] {7 4 [ Y ATLEHikkt 3 W F F0 S, fREk B W FI F A2 R R B

[0110] £/ & 6 (K] A fFE Mgl K &

[0111] {78 14 [ LRk k3 FLY D, ARG F MY R LR B #0

[0112]  f7E 15 [V AFZEg e B Lo T A RN RO R B, ik LoF0 T ;L&

[0113]  f7E 23 [ VAEEHIAE L B T AL 2 5 IR A e

[o114]  PLIER 28 S A =R 456 & SEQ 1D NO: 12 4 8 1 88 R BT C- K
JfEAEEe SEQ 1D NO:13 BEALE G . Uk, ik C- AR e b B 845 b 4
O A5 ) P B 1 R

[01158]  FEF o —SEHETT &, A RWIW K —FrE A 455 58, 2 HA X PDGF-BB (1)
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SEERE e IR ) B 0 R AT A6 h L A i B B 55 741 KDQEGTTPLHFAASVGHLE TVEVLLKA
GADVNA (SEQ ID NO:15) Y SEQ ID NO:15 H# %2 9 Mo kB il (T 22 2 198 B e () ) 471 f) o
FEH, HHA

[o116] {7 E 3 [ Q (EiEHipl A B ;

[0117]  f7'E 4 %) E fE1EHuEE D Bk

[0118]  f7E 6 [ T (RikHigl B B ;

[0119] {7 & 11 [ FAFiEstgl v &,

[0120]  {'E 14 () S ATiEHYE V B3 ;LU

[0121] {7 & 15 [ VARl W B

[0122]  FEF O —NSEHE T T, ARWW K — R4 455 5 E, o HA X PDGF-BB (1)
SE AR S S B O E R A5 A & LA 7 41 QDHYGATPADLAALTGHEDTAEVLQKLN (SEQ 1D
NO:16) B} SEQ ID NO:16 F1ix % 9 2l SEMRAN AT 2 R MR B 8 K7 41 I C— R g s bk,
H

[0123]  Hp

[0124]  f7°F 3 (¥ H AR gk T & LLK

[0125]  f7E 4 (1Y Rkl W B .

[0126]  FEF O — SR R, AR K — R E A4S & E, 2 HA X PDGF-BB (1)
S5 AR R AN B R A e & B B (VR 741 KDLNGQTPLHLAADTGHLETVEVLLKA
GADVNA (SEQ 1D NO:17) B{ SEQ ID NO:17 H# % 9 Mo B il (T4 22 2 198 B e () P 471 f) o
SRR, HLrh

[0127]  f7E 1 [ KA Q Bk T &

[0128] {7 3 [¥) L fEikihk N E#r LK

[0120]  fi'E 27 ) A fRiL Mg H B,

[0130]  FEF o5 — STy i, AR W Kk — R4 455 & E, b A X PDGF-BB (1)
SEGRE R VR £ 0 R R A A L A G B B R 7 41 KDYAGSTPLRLAAWAGHLE TVEVLLKA
GADVNA (SEQ ID NO:18) B SEQ ID NO:18 % 9 el LM i (T G L e B 0 (1) 7 471 [ 1
SRR, H A

[0131] /& 1 [ K fEikihgl Q & #

[0132]  47°E 14 [ WAT P H & #

[0133] {7 & 15 [ A ATk gl V & s LA

[0134]  f7E 27 ) A fELEHAE N BL Y B .

[0135]  FEF O —NSEE T T, AR K — R E 4455 &0, 2 HA X PDGF-BB [¥)
SEETE e R O B R S A S A S A E 5741 KDYFGYTPLHLAAYFGHLETVEVLLKA
GADVNA (SEQ ID NO:19) X SEQ ID NO:19 Hi % 9 Mg B il (T4 22 2 198 B e () P 471 f o
SRR, HA

[0136]  f'E 1 ) K fEikihal N & #

[0137]  f7E 12 [ A2k gl T &4,

[0138] {7 13 [ A fF2Etigh T &4,

[0139]  fi'E 22 [ E LIk kgl D B4 ;DL
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[0140] £ 27 ) A (T3 H B8R Y B #e.

[0141] ORIk B2 43 A & N- Rk C— ARl g (A I0ieE 5 N- R sl C— R
B B P INEASE e, G o BT IR N AR ) — S BRE A 2 TR IR VR SR AT X B ) £ N
JC BN A 1 52 B T R I 0 AT B A AE [ 2 SR TR e SR AR

[0142] W LAA 20 Ffrdpe i L () R ARAF A0 I 2 2 18 v IAF i — P b AT 2 25 1R B 46, AR e

HEHADEF H VK. LWMUNVQWRVSV T VAW AT Y R B e, HARE & B ALDLELH.
IK\L QRS TV Y (R REER B #e . IOt ith, S L FR Ak [R) VR S L R B 4, B, B L ER ik

3550 AR AL AE D) P T IR B 1 U SR R e o B 1, A A7 LT (1) 2R IR D ] DA A 4
W EIEER B B, UK 2R L nT DA AL T 5V B, ARGUEH AN &2 H—14
[FlUR SR B o — MR

[0143]  IEARIEEAL S IE T SEQ ID NO :4-18.13 Fl 16 [I4E— bk C— AR hndE s () iz
B 27 FH 28 A LR A 1) C- R g A bR o

[0144]  EARIE AL FE T SEQ ID NO :4-18. 13 I 16 [I4E— bk C— AR hnlE s (1) iz
B 1-26 BUAE 1-27 EEEIRE C- A N,

[0145]  SEQ ID NO:1-3 FIALE 1 MUZERR G F / BRALE 2 19 S 1] LA N- SR & (A1 0
R AR R [ iy AN 6 HME S AT AT B B3 XA R R EIE R R A R 4 S
AR ERME k. ARABESILHBRAE | K6/ B E 2 1S EH
N— K s £ MR ASSE R X Rl e SR bt W] DABRA, et e SR BRI B R 45
B EERRALE (W A8 337) AT LAAE RN IS R, TS S T Im ks . 64, an Sk
KT —ANEIERE, “BrE 337 KA AT E 327, B BB R T AR IR, AL E 337 KA,
“PIE 317,

[0146] AN % BH IRV 5 1 B 52 45 A ) 8 2 1 eSS pe m] DUl I 41 & AR ST EE R L 2
AR Cnz B/ e H1) () LE XS V5 AR AR R 1 ) 4 2 1 e A e AR . 484, SEQ 1D
NO :49 f#) C— R hniE 252 7] L SEQ 1D NO 8 ) C— A s e & 8 B, Holid () @i
5 SEQ 1D NO :8 FI/F 5 L X #aE SEQ 1D NO :49 (BF, JFEAIAT B 132-159) [#) C— A i hniE &
52, (ii) H SEQ ID NO :8 /7 FI B A2 1) SEQ 1D NO :49 [y C- Rum g ER, (iii) &
G 5T 4 M 2R R, LG Ag AR C AR MR AR, (iv) 76 K aHT s i 4 g b &
B E T MR, UL (v) b ki (B E R g5 Wikim 24T . 1EAE—2
(#1459 F-, SEQ 1D NO :49 ¥y N- R g # &2 vl LA SEQ 1D NO =2 ) N— SR i i g 2 B A
Higak (1) @it SEQ 1D NO :2 HEATFFAI L i SEQ 1D NO <49 (B, FRAIALE 1-32) K
N- K iME e, (ii) A SEQ 1D NO :2 [P A E K SEQ D NO 49 (1) N- K g
HE, (1i1) F RS E T 4IRS R, FgRpB BRI N- R Inig b, (iv) 76 Kt i
0 M i KRB E R 5, LR (v) HRRHE T VA S B 1 2 45 M ik 4T .
[0147]  BRAb, A B 4N 8 1 88 52 45 M3k DAod ik 20 26 N- SR 8 1 g s Bl (2 SEQ
ID NO:2 [ N- RimNMEESE ), 5 — P2 EEA (W SEQ ID NO :49 &
33-131 W RN =Mt A E B A ) LU C- Rum fnfEBiEk (40 SEQ ID NO :8 1]
C— Ruig NME R ) SR T . iRt £h 2 3E (1) 5 52 25 M B AR i ml L b Ik 7E K
i Rk

[0148] - HARIERI RS HZ HEER C M BN NAER PN EALESED  EHL
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Fa I8 FE AR L N= AR S AR R C— RS n e AR B

[0149] b DILIERR & B2 2 M N 5 ¢ RPN EAS GHEA EE S
Fe I8 FE SRS L N= AR S AR R C— AR S I M A B

[0150] 32D LI -2 A& AT — 1M N- AU 5 C— A M AR B () B 25 5 2 1 B
Zikik.

(01511 FEMRHE A e B 10 A0 35 B A2 11 B R M V) B &5 5 il 1 Rt — D AR S 7 5
BT E AR S R N— A RS B ) — A B AN B R BRI AT N R B SR TC
EERT I 0 A B A7 R 2 B IR ke Ik B A IR, i % 3096 IR R IR IR T B A, AR A
% 20%, SR FRL R L 10% MR IERRIEE S mPLEH, X N- A e #oc /&R
SRAF ALK N= RS B .70 o

[0152]  (EARHE AR e B 10 A 25 i AT 11 B R A ol B 5 5 i 1 R 3 — D AR ST 7 5
o B B R C- AR RS B ) — A B AN R R IR SR AAE C- R e F e
B0 47 L Xof B 5% A7 A7 A ) S A R R I 0 o (I B, J5 22 30 96 IR S R i SR A e, SEAL
WhZ 20%, HEFNILERZ 10% NRASERAEPCE I S, X hl - Am i oo
FEFIRAFATR C— AR 3 il 2 C o

[0153] RS — AR E SEHE T R, % 30% A AEEMRIREE, LML RZE 20%, L2 H
W% 10% M E R BRTE AR AR AE 5 570 N- A I 5B C— A i I 5T IR AT
BRI IR E

[0154]  ARIE“IAT AN a5, Hoh Brid3ia s it 24~ A2 50 10 45 H R
/ BUF NIRRT AT A BCE 2 A ER AT/ 80751 B i R B eI E LEXS Hh Seiree
B, A ] BEIEAE RN E LR W RS R . S P A IR R B L H2 B
RIMBIERI P50 £ AL E B A & TP B B AS 8O 2 AN FE R 11 D
o ST A ] DR RIS A IR K T 5. TR I B2 AN B R T AR ER R
AR IER BT, SN BCE 2 A R B R H F 3R

[0155] AU AN S BENIEA P41 S HLAf 7€ T

[o156]  “IATRIEIRILIL "RAIA I H AL E AR AR . WRAEFTIE DI
BEANEE PouH RIA WA SCEZ A, = WA s A @ R IR BA AL, )
AT REIR T Ut el W R IR — BUTR W A B 2 R IR R AL o

[0157] 3D R AR RIRAFAE A DB AR B L B R AR L 25 5 2 1 sl 5 S Al
[0158] AR “HAERIRAFAE” IR G B E R B T BRI, RN, ZAREZ2AL
HER . RIE “AERIRAAER S G E 7 B AR AE S G 4T R TR 45 & 81
SFTIR G5 Ei R A ) (B, T AL A S s = R IR % ) SR A HAGE R A T H
IR “CAERIRAFAERI S G817 B ARRIRAFAE N 45 G S f 30”7 23 9]l AR B e v
% BR AR AT I NIE 0 8 1 s A e DB 1Y), 2R IKAE FA% A v 20 M s o A H 1 o
MM EERG T . Ti5h, UARTE AT TS & 8 ST 45 & S5 1 P A1 4E - 51151
i (41 GenBank EMBL-Bank B{ Swiss-Prot) AR NAE N TIPIIMFAE . AGUREARN
SRR LR P A AR AR AL S 27 S0 2

[0150]  fE—MRFE ISty S, AR WS & 55 PDGE-BB Ry MR 45 5 I R I R
SRR — DA E 5 I N B AR 7 AVEGE-A) R 7 M 45 R £ 1 T 53 45 A B

19
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FEHLEGEA . HA X PDGF-BB 45 55 PE (14 85 1 88 45 s i) FEASCh 45 1, B
AN VEGF-A IR S 1t Rt 1 35 52 4 A B 49 1 ik T e Gl 5 | FH 456 T i 1) WO
2010/060748 (US 2011/0207668) FI1WO 2011/135067 (US 2013/0116197) . XFEM N EE
SERIRT LI i AR AR 5 CL B AR 134 T Bl i 22 IR Sk 4 . TEAC R I
— AN T SR, AL 5 PDGF-BB R Stk 5 G (R B 1 TR 4 A SORN 5 LA P B AR TR 1
A (VEGF-A) "Ry 5 11 &5 & 10/t 25 11 B8 00 &5 M3k I B 2 o 6 8 (1 ] 98 400 T B AR ik 4%
FIELHT AR ML 79 05 » 95 HH PR R DG P o B AR M S AR i 8 e ot 75 3 2 RN BRI A
[0160] Y — NIk K Sl 7y S8 A0 & HLAA X PDGF-BB 1) 45 A4 5 ME A 2R (1 5 B 4544
M EMASGEA, TR EOEREEMEA 25 5 PDGF-BB 454 11— 4 =48k
FL2AWHER Y, ik, X E O 8T g N- R g A B, A3 PO A
P R AREEURT C— R INME AL ER . DLy, frid g si s 2 e B4 . Pk i, Birak i
ML 2 5 5 PDGF-BB 1454 -

[o161] 1 —BARIER A A BE 24N Bk HAA 6 PDGF-BB [ 45 & e ME ) i e
HESWBNEALE S ED. LR, iddG5E0085 2 el 3 MR EZ S M. I
R AN BYCE 22 AN 5 A5 B A H (R BAS [F] K 2 2 B 741

[o162] FEARIEA KA S M EOESGMBNEAS GEANTE DL T &
o BT B O B S MU R R — A B AR I IR VR IR A E B TP A LT I R
NAT BEAFE R IE IR IE B . kML, 52 30 % MR FE R I B e, Bk % 20%,
BERERIERL 0% NRAEREEGES . ROCEH, X ER S0 RIRFAENER
TG

[0163]  ZEF Y — MR ESLHE T R, % 30 % [ IRILIE, W1 29% .28 % .27% .26 % .
25 %24 %.23%.22% .21 %20 %19% .18 %17 % .16 %15 %14 % .13%.12% .11 % .
10%.9% 8% 7% 6% 5% 4% 3% 2% 1 % B 0% [) s KB vk FE 4l R 78 55 5 BR TC X B
PEE R IR E e, FIERZL 20%, B2 T 10% MR IERRFEMREEL H
TC R A B A R IR S R e

[0164]  ZERE— DS &, Wn{E LT IR /T B E 2 PDGF-BB 454 81 11 sk 45 f4 35 n] LA
MG —ADEE A F AR5, G, 45 A AN R HEER DA™= A2 DURR S 1 45 G 503 43
EYE AL G BRICE sy (B, ZEehRic i P R  BUBUR MRS ) R E SR A i L
oy (Alan, D IKFRZEU His— 8L strep— AR28 ) FRAE B A4 Ry 107 8093808 1 D BE I8 4
C4n, PUAAET Fe &7 LA BE DT AR MM 40 Mo /- 5 40 Mo 2 M 55 10 2 380 0 S 2 A o M g
(Pseudomonas aeruginosa) #hEEzs A (ETA) B3 55 P57 4038 8 AR 22 AL Pk Ek DNA et
7)) ARSI AR B 1 . Sk 2R ) 2T ORI AR B 96 9T 75 B P
filio R T EAE AR EER /B 050 2 TR RN TR], W] RETE 9 g 25 )5 A 1 TE
A SUREF AT IR o PEFELOE DL, 7 B4 iy 81 50 ) I V3 U R B I TR) IR e (A,
/DR 25 24 Jm RN 8] (R FE R B R IR 45 2 T IRV FE 2 TR 8 B BUMTE IR S ZE 57 ) o 1 Iw)
TIREE 55 1 TN LR (PIE BRI 30  F6 32 L3850 By (HES) VBB & % (PEG) M (49 4, e
%) « R4 52 8 50 oy (il , Fe 7 BEERINE AR ) FIR 35 13 & A R = 1
SRR ) 456 G5 M BB, Witk Fe v Bealiyg B e H . W02012/069654 FhEgfit 7 HA
XTI AR SRR BRI 45 G S5 A B+ o AR R B B 20 45 6 8 A ] DU 3 T4
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Lty Can/ R EER ) A0 22 RIS B 2 A T ARAS i 22 IR FRAEE L 3 it 77
[0165]  fEiE— DB 7 Zrh, AR W K mba s e mAL & E A e RO EE S
Py o i B 1 B SRR, i MR AL R 73 1 o BB A, 25 B 3 TR A% IR 77 1 1K 3
Ao

[ot66]  HE— D, B BB S — PN EREA LS ED, U EE S ER LM E
HE A, BgmbdRe e 4 6\ AR D T RATER 2525 ErT 852 R AT / 300 R 1
MG . 255 ERHESZ AR/ SR RERE ARSI N 52 LA, FRW LR
PR, E— D, ZRAS — A E AN EREAL A EA, TR ER MR
A EANEWAEY.

[0167]1 5 EW G W ERTIR I E A 456 0 R 2528 b nT 92 Mok B Bds e
F, 40, 41 Remington’ s Pharmaceutical Sciencesl6th edition, Osol, A. Ed. [1980] Ft
R . FIARN T2 U Aa 18 U R BB E SR R 7K Ringer WL i 250 BE VS VAL
Hank Y&V& A4 K1 B L B5 L Eh /K TR 5% 35 2800 L 12 m 2 B M AL 2 Fa s T ) 22
PSR B HoAhA 18 B2 AR G A B AR il S22 AL G MR F PR K
PR EAR, R AR 2R R IR B AR FAERANAERILEY . Z9WAs
VAR AT DL A 3 A0 Mg P ) a0 e R BB I AR ) R 4L i) o

[0168]  FH 114 A 25 24 (1) il 7] 0 200 i I T 1) 0K BT 1T o 3K W] AT e DG 1 i B s i B 2 &)
S o

[0169] WA G A AT LI It AU N R B BEVE N IR A 18 I T VR 45 24 6

[0170] 20l AEE EIRGYA SN H TP RRTT .

[0171] AR DARAEEYT ik %07 A4 ) 75 B 1) AR YR A AR 1, B2
WX A T AR T R AR R, AR EAL G EA.

[0172] 3D Hh, 25 FE R YT IR LB 0048 N e DR OO0 1R 7 2%, A4 ) 7 2 1 A 9 it T
AR ERAMHED .

[0173] bS53 BEAR 00 1R 48] 2 B Uk A A Rl A P80 2 L il 50k v L s IR A0 94 I 2
FEF AL 590, 6045 il 0] 41 44k FFAE 40 L A8 52 8 B AN ER AL AL ULET Ak . i AT, $i
PDGF-BB 7 ¥2: 1] FH T g g BEOIR A0, 40 J5 B8  TAJ R 1 L35 bR 088 R b e 9

[0174] AR EA S G & A S E O B S S E0T CLE LA 723/ 8/ 8idk—
AL, ITEVER R (WO 1990/002809 WO 2007,/006665) BY4H B 40 (WO 1993/010214) K]
FH FJER R E R (WO 1998/048008) . Fuki FJE7m (WO 1993/008278) B it {# 3L
P RNA- B B (4 S AR (WO 2000/032823) (BN RIS LSS / fii ik i i 85 A i B
FMAZE (WO 1998/341120) o ANBILE AN F2 VIR T5 7

[0175] 1] LIARE AATIR 3 AR B VAN /7= (WO 2002/020565. Binz, H. K. 2, J. Mol.
Biol., 332, 489-503, 2003 1 Binz % , 2004, loc. cit) $ 13 H T 2L £ / 5 1k A &k 81 [ &
HeHEOREEAESS MBS EAESEOCE. Shf) 1 28608 7 s
SCJE IR FE B A PDGF-BB [ e E M SR D E R S, BE, AR EDER
GE R ICAT DA AR A R B ) A B R ORI 5 0 K N e B BN B B . (Forrer, P.
%, FEBS letters 539, 2-6, 2003) il it bl HE AL DNA £ ()40 WO 2002/020565.Binz
452003, loc. cit. FBinz %5, 2004, loc. cit) FEHAb 2%,
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(01761 A WIANBR il S i8] b BIrd () B ARSI 7 5 o ] AR LA i3 ) ] 22 KM A
FIANAL LAY o

SR
[0177] DA HEA R BTA JEORE R T AR 2 AU AR 5 240, HL= 165 (s mT A
RN HE AT 4

[o178]  #1kL

[0179]  4k2%fb M Fluka (Eid- ) WK, FEAZFFERK B Microsynth (3t ) o BRIE A UL
B, DNA 5851 PR ) 1 B A1 220 55) 58 H New England Biolabs ( Z£[H ) Bk Fermentas ( 37.Fd
0 ) o LR A AT AR KT XL1-blue (Stratagene, 3£ [E ) 8% BL21 (Novagen, 3£
) o T AN PDGF-BB M Reliatech (FE[H, /™ it 5 73 il & 200-055 H1 M10-125) 3%
=2 AL PDGE-BB At FIARAE A A Z AL IR R 77V (Pierce, 6 ) AR/ A
SR AR B 3 kA 2 77 A 3RAR

[o180]  7» T AEM

(01811  [RIAEB A VLA, FIERIE T HIAR ) )7 % (Sambrook J., Fritsch E.F.and Maniatis
T.,Molecular Cloning:A Laboratory Manual, Cold Spring Harbor Laboratory
1989, New York) #H4T.

[o182] Wit e B E B H SE

[o183]  Hli ik T 7= A& T vF W B R B R A SO I 5 A (W02002/020565. Binz 4
2003, loc. cit. fBinz % 2004, loc. Cit) » MiLIXEE 7 ykn] DM E A AMAIMLE SR A ER
BEYUR / sBEAAL e A Bt i sl e B R B A SO . 0, M3 SR AT DAAHE AR
T % [ N- A R e (Fltn SEQ ID NO =2 ) N- A itk ) s SEQ 1D NO .
64 FIREALAL N- R InfE ke — A R AR SEQ 1D NO :20.62 5 63 1415 I BEAL
A S BRI 22 1Y) C— R IR (40 4n SEQ 1D NO =8 ¥y C— Ry fE b ) mlid# i
SEQ ID NO :65 FIRENLAL C— AR MR AL & M . DRIk, 2R S0 E 20 2 0 71 B 5 s
AL BEALAL B E A 2 5. Cy Gy My N(AE G FRIEZ /T ) 8P, UhAk, 2 88 SEQ ID NO :
20,62 5 63 [P EE I BEALAL B ST R] LLE— 2B AR 8 10 F/ 87 & 17 JbREHLAL
2/ SEQ 1D NO :64 )7 #1557 B BENLAL N- Ko Dl Astem] DLIE— B A 8 7 A/ s &
9 AbREHLAL s LA S HE SEQ 1D NO :65 FIJF 412k - I BE LAY C— R D Aste m] DL — 45
A& 1011 A1/ B 17 AbREALAL .

[0184]  JHhAb, ATad ST P A i 3X Al AL B n] DUAS 5 840 i H A B AL 2 R R AL B 2
JEIE AN o 22 IR A 2 Bk 19 B AP X (CDR) BA S B Sk ™ A IR A SC
o o, nf LA ANAZBERZ ER R L 1 N- Rl 82 0 E R 45 I 4544 (Tanaka, N. , Nakani
shi, M, Kusakabe, Y, Goto, Y., Kitade, Y, Nakamura, K. T. , EMBO J. 23(30), 3929-3938, 2004)
TE TR TRt X M IE N o KT H ARSI P B B B IA AP AL B — B/ 4
AN AN IR B B A R A5 A, Bt B R B SR R DU S R R R A
B — A B - AR AR ARICE (F1an 1-20 A2 5K ) RBEHLALES (HA T
JE RIABEALAL IR E ) o

[0185] iz 1 o 55 ot I SC R HOATAT 62 N=- RS I A A 1 HL AT RELLKA B RILKAA Z&

22
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FET AN RILLAA 2555 (440, 76 SEQ 1D NO :64 [IA7E 21-26 1776 ) HAVEAEEEAX
JE (AT 12 C— AR s g R e A 2k ELA KAA B KLA JE 771 AN J2 KLN B2 (44, 7 SEQ 1D
NO :65 8 )id — MR ) -

[o186]  IX it 11 A2 £ (1 SO B v mT DUIE ik 5 S AR AH B4R FH I R 1 TR R 4 A
g M N Te 3. EREEME T (B e PR (PDB) Y URE 2 S sl AU
fig (PDB-ID) #fih ) 42& 1WDY.3V31.3V30.3V2X.3V20.3UXG. 3TWQ-3TWX. IN11.,1S70 Fl 2ZGD.
[0187] IR T W vh 1 B 1 855 25 11 SCPERI ] 1, Tn N2C Al N3C it (e 8E I E R &
SCEE (WO 2002/020565.Binz %5 . 2003, loc. cit. «Binz 2. 2004, loc. cit.) . N2C FN3C
(RIS HRAE N- SR FH C— Ry InME S He 2 [a) 47 76 I BE AL BB AL 140 H o

[o188]  FH T-5& L& v ML N (47 & 10 ey &1k 225 T Binz %5 2004, loc. cit. , B
AHEOEEBIAE RO ET LML TP — R E N EM. 441 Binz %
2004 (loc. cit.) HIHEEE AEEBRKAIE 1 XN AN RS EA EE MR E 2, H
45 5402 Binz %5 2004 (Loc. cit.) MG 0 EEARIEIALE 33 XN FAAF I — A4
HEHESBHRGME L

[0189]  Jir5 DNA /34134 cilll ik, ELPTA Pk £ 0 B b5 40 7 2 bl B A A

[o190]  Szjfifsi] 1. #EFEf0-E B G PDGE-BB [ 45 &4 5 1 (A 0 11 4 A M 45 & 1
H

[0191]  {# HEZFEARE R (Hanes, J. #Plickthun, A., PNAS 94, 4937-42, 1997) , M Binz 25
2004 (loc. cit.) BTk fr) DARPin SCEIEFEVE 2 HA A PDGF-BB (1) 4565 5 Ik 1 ¥ v () 2
HELHEA (DARPin) o DR FEEUY ELISA VPl 1 50 % S =k (PDGF-BB) FlHE4S: 5
PE (MBP, Kkt i 22 2k G e i ) SEARIN &S &, LR s Eh I #7405 4> PDGF-BB 45 &
H|H. 0, SEQ ID NO:23-61 (14t [ 552 45 A i) et 5 HLA X PDGF-BB 145 &
VIR B 1 T S A S I e R 45 S R B I 2 R BT A1) SEQ 1D NO 21214151718 Al
19 $24E T 2k B P A X PDGF-BB ¥4 2 (16 2 1 88 52 45 M3k I B /N B 1 EE BB
SEQ ID NO :13 Fl 16 $2HEixF HA X PDGF-BB 145 & 7 Mk B 8 1 38 8 25 M8 2
R ER .

[0192]  IEILAZBEAR R e HE PDGF-BB F I (R R

[0193] i b #% B 1A B 7~ (Hanes Fl Pliuickthun, loc. cit.) H) FH A F1 /) §, PDGF-BB &
PRET AW EPTR R E B B A T R R A SRR AL T % (Zahnd, C., Amstutz, P, Fl
Pluckthun, A. , Nat. Methods 4, 69-79, 2007) 4T PDGF-BB kR 14 s 1 R ST A 11k
o BE RS WS (RT) -PCR G EU 40 18 52 Hiyk /> B 30, Wi H T 455 W & 5%
PR B AT VYA I B R AR AL B A R 7R 1B 8, SR HH PRAIC ) BB oA B R e e % ™
FEMER NGRS 1A EIEE 4 338 ik $E R ) Binz 5 . 2004, loc. cit.) o N T & HEm AT
Pt ~PDGF-BBDARPin, 2 PUASARfEAZ B R B R B HE (UL B ) BIgs R B a8 ™%
PR B R4S (Zahnd, 2007, loc. cit.) o HEAT B A bRvEIEBEEE LIP3 1 (o] i fidd 5 ok
KRIEFEWNEAEA.

[0194] i FREN ELTSA Prosit #6105 % 5 PDGF-BB i w45 &

[0195]  RAIFRIE 7 248 FH DARP in 3R 40 i (1 RE K AT vad S 47 208 Jb A IEG 7 92 R B i) e ¥
(ELISA) k%55 5 PDGF-BB ' 7 M 45 & (1 SR AN e £E 1 DARPin. R i A% BE A4 JB /R e 1)

23
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DARPin vg [ 2 pQE30 (Qiagen) KILF AN, HAL B KT XL1-Blue (Stratagene) H1, H
RIGAEEA Iml KR FREE (BH L% M4 R 100w g/ml ZU R &R 2YT) 1) 96 FLIK
Lt (S wEER L ) 37TC I AEKE R .. R 96 LIRS H 100 v 1 Fyid A%
FEBFA Iml H KA 50 u g/ml 2R ER RN 2YT. 37TCHEE 2 /M JE, H IPTG (%%
WIE N ImM) 15 FRIEFFEREE 3 /it IR, EBVF T 100 u 1B-PERIT (Pierce) H1Jf
T T AEREIRIEITE 15 408h. SRJEMA 9001 1 PBS-TC( #M784 0. 25% B84 1 7K fd4) «
0.1% Tween 20® [¥] PBS, pH 7. 4) , Ml B0o KR40 BRRE Ao N 100 1 1 F 5 24 7o b 3
Bl LAY F A 3 [ 2 ¥ PDGF-BB B ANAH OC MBP (1) Neutravidin £4 MaxiSorp AR 1
L, FFESETIHE 1 /. EH PBS-T(#MAH 0. 1% Tween 20® [ PBS, pH 7.4) 7
AYVRIE S » BRUFH B v B R AR 2 (T RGS (His) itk (34650, Qiagen) JHidFrifl ELISA i 4
B, RIGHET POD JEY (Roche) RIIZE 4. 405nm Rl & B, I IXFE R 40 fu 4R
W) ELTSA i e 20 5 A~ v e B0 1 HA 6 PDGF-BB IRIRE 57 P () ik F A AN [A] DARPin. £+
e A O Tk . B FEI0 S PDCF-BB e S Mt 454 4l B O B2 4 B & 3L %
AR HE T SEQ 1D NO :23-61 1,
[0196]  fiXLL 5 B X PDGF-BB ()45 & 05 5 Itk 1 8 8 2 45 M BRI AS B 4T PDGF-BB
()45 G e PR B 10 DARPin ( R, DARPin#21 il 22) v 2IZE T pQE (QTAgen, FE[H ) 1
B, FR AL T W R PR e 2k i B d B AR ) N- K His— AR%s. PRk, 2 T 9w
BB LA DARPin FERIAZLAE
[0197]  DARPin#21 ( A 5 H: N Ru@h & ) His— br4% (SEQ ID NO:9) HJ SEQ ID NO:21) ;
[0198]  DARPin#22 ( HA 5 H: N Rust@h &) His— br4% (SEQ ID NO:9) FJ SEQ 1D NO:22) ;
[0199]  DARPin#23 ( A 5 H N R4 1 His— #1285 (SEQ 1D NO:9) ¥ SEQ ID NO:23) ;
[0200]  DARPin#24 ( HA 5 N Ruffl 4 1 His— #5%8 (SEQ 1D NO:9) [¥) SEQ 1D NO:24) ;
[0201]  DARPin#25 ( HA 53 N Kumfh &) His br2E (SEQ ID NO:9) ) SEQ ID NO:25) ;
[0202]  DARPin#26 ( A 5 H: N Rimfl& 1K) His Fr%5 (SEQ ID NO:9) i SEQ ID NO:26) ;
[0203]  DARPin#27 ( A 5 H: N K@l &1 His— br%5 (SEQ ID NO:9) ) SEQ ID NO:27) ;
[0204]  DARPin#28 ( HL A 5 H: N K@l &1 His— br%% (SEQ ID NO:9) ) SEQ ID NO:28) ;
[0205]  DARPin#29 ( B 5 H: N K@l &1 His— Hr45 (SEQ ID NO:9) [ SEQ ID NO:29) ;
[0206]  DARPin#30 ( A 5 H: N Rl & 1) His— b4 (SEQ ID NO:9) i SEQ ID NO:30) ;
[0207]  DARPin#31 ( A 5 H: N Rl & 1) His— br45 (SEQ ID NO:9) i SEQ ID NO:31) ;
[0208]  DARPin#32 ( HAH 5 H: N Rl &1 His— b4 (SEQ ID NO:9) i SEQ ID NO:32) ;
[0209]  DARPin#33 ( HA 5 H: N Rl &) His— br4% (SEQ ID NO:9) i SEQ ID NO:33) ;
[0210]  DARPin#34 ( A 5 H N Rl & 1) His— br4% (SEQ ID NO:9) HJ SEQ ID NO:34) ;
[0211]  DARPin#35( HA 5 H: N K@l & ) His— br4% (SEQ ID NO:9) i SEQ ID NO:35) ;
[0212]  DARPin#36 ( LA 5 H: N Rl & 1) His— br4% (SEQ ID NO:9) FJ SEQ ID NO:36) ;
[0213]  DARPin#37 ( A 5 H: N Rust@l & ) His— br4% (SEQ ID NO:9) HJ SEQ ID NO:37) ;
[0214]  DARPin#38 ( HA 5 H: N Rus@l & ) His— br4% (SEQ ID NO:9) K SEQ ID NO:38) ;
[0215]  DARPin#39 ( HA 5 H: N Rus@l & ) His— br4% (SEQ ID NO:9) K SEQ ID NO:39) ;
[0216]  DARPin#40 ( HA 5 H: N Ru@l & 1) His— br4% (SEQ ID NO:9) HJ SEQ ID NO:40) ;
[0217]  DARPin#41 ( HA 53 N Riffl4 1 His— #5485 (SEQ 1D NO:9) (¥ SEQ 1D NO:41) ;
24
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[0218]  DARPin#42 ( A 51 N K& ) His #8348 (SEQ 1D NO:9) ¥ SEQ ID NO:42) ;
[0219]  DARPin#43 ( HA 5 N Kimfl 4 1) His— #r2% (SEQ 1D NO:9) i SEQ ID NO:43) ;
[0220]  DARPin#44 ( B 5 N Kl & His— br25 (SEQ 1D NO:9) ff) SEQ ID NO:44) ;
[0221]  DARPin#45 ( B 5 N K umifl &1 His— br2% (SEQ 1D NO:9) ff) SEQ ID NO:45) ;
[0222]  DARPin#46 ( HA 5 H N Kimfl A& 1 His— Fr%Z5 (SEQ 1D NO:9) (¥ SEQ 1D NO:46) ;
[0223]  DARPin#47 ( B 5 N Kimfl & 1 His— Fr%Z5 (SEQ 1D NO:9) (¥ SEQ 1D NO:47) ;
[0224]  DARPin#48 ( B 5 N Kimfh & 1) His— Fr%% (SEQ ID NO:9) i SEQ ID NO:48) ;
[0225]  DARPin#49 ( B 5 H N Kimfh & ) His— Fr2% (SEQ 1D NO:9) i SEQ ID NO:49) ;
[0226]  DARPin#50 ( B A 5 N Kimfh & ) His— Fr2% (SEQ ID NO:9) i SEQ ID NO:50) ;
[0227]  DARPin#51 ( B A 5 N Kimfh & ) His— Fr2% (SEQ 1D NO:9) K SEQ ID NO:51) ;
[0228]  DARPin#52 ( B A 5 N Kimfh & ) His— Fr2% (SEQ ID NO:9) i SEQ ID NO:52) ;
[0229]  DARPin#53 ( HA 5 N Kimfh & ) His— Fr2% (SEQ ID NO:9) i SEQ ID NO:53) ;
[0230]  DARPin#54 ( A 5 N Kimfl & ) His— #r2% (SEQ ID NO:9) HJ SEQ ID NO:54) ;
[0231]  DARPin#55 ( HA 5 N Kimfl & 1) His— #r2% (SEQ 1D NO:9) K SEQ ID NO:55) ;
[0232]  DARPin#56 ( HA 5 N Kimfl & ) His— Fr2% (SEQ 1D NO:9) HJ SEQ ID NO:56) ;
[0233]  DARPin#57 ( HA 5 N Kimfl & ) His— #r2% (SEQ 1D NO:9) HJ SEQ ID NO:57) ;
[0234]  DARPin#58 ( B 5 H N Kl & 1) His— br25 (SEQ ID NO:9) f) SEQ ID NO:58) ;
[0235]  DARPin#59 ( HA 5 N Kimfl & 1) His— #r2% (SEQ 1D NO:9) i SEQ ID NO:59) ;
[0236]  DARPin#60 ( HA 5L N Kimfl 4 1) His— #r2% (SEQ 1D NO:9) i SEQ ID NO:60) ;
[0237]  DARPin#61 ( B 5 N Kl &1 His— #5285 (SEQ ID NO:9) f) SEQ ID NO:61) ;
[0238]  DARPin [ /K PRI m] ¥ Rk

[0230] 4 T 0 W, ¥ EdOMH AN o4 U ELTSA vh B R 7 1 PDGF-BB 454 (1) i 1%k
FE v B AR R A B BL21 B XL1-Blue 40 K8 IR I His— SR8 ARE T 2 4ift. M
50ml FRIfF ARG TR (TB, 1% HIZHE 100 b g/ml 2 NHF R ER :37°C) B 11 B (A
PIRAE PRI REFRIE ) o 78 600nm NGRS 0.7 CXFT BL2L J& 1) B, B3R A 0. 5mM
IPTGiE S I T 37°CHE T 4-5 /DI o B0 i 259, HTA3UTEELE 40ml TBS500 (50mM Tris -
HC1.500mM NaCl, pH 8) Wi ByZH @A AT, RAEY L, ¥ HM (m&WKE 10%
(v/v)) FKMe (B 2 EE 20mW) AN RS B3EWh o B E A Ni— IR AR = LA (2. 5ml
FERRL) # B4R (QTAgen, 5[ ) MFamaift. B, 5= 6xHis— bR DARPin Bk
FEIN 2 45 A R 4R A AT AR N 7 A bR T FH 7 218 I B s As S vk i s
JOSFHEBH (A 38R 4T 4li4k . M SDS—15% PAGE Ao i, AT BLAAEFE KT 95% 19 1L K AT B
B R P 44 i 2 200mg FLAA AT PDGF-BB 1) 45 & e M 1) 1) g B2 T 5 14 DARPin o 3XAE [ 40
1k DARPin FHFE—DRAE

[0240]  SCjfifs] 2. 3 i 5% 1] 55 B - ORI 4 BT %) 5 PDGE-BB ¢ 55 % 25 4 1) DARPin [ fE
[0241]  #k 3 ARUN R A Z AL PDGF-BB 4> 1 i 454 4% 1) Streptavidin [ & 78
wshit T, I A H S &R LR DARPin (RAHEAEA .

[0242] K% &1 AILR (SPR) 7347

[0243]  H ProteOn {X#% (BioRad) & SPR, HRHE ARGIRE AN 73 O bR i FEUEAT
& BTSSR &4 0. 005% Tween 20® (¥ PBS, pH 7. 4. K 35 F1 2 (Neutravidin)

25
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LM [E 2 4E GLC &5/ (BioRad) b LPAEFIZ) 8000 H4k#70 (RU) I7KF. 2R 5% PDGF-BB
[ 52 76 MR R R AR S A b AR VES 1000 1 FHIRE N 12, 5.6. 26.3. 13 il
1. 67nM ( 45 G355 ) [ DARPin RAVFRRIEITE M (& 0.005% Tween 20® ff
PBS) , ¥ LA 30 1 1/ 73 BRI E E IR H) 10 2020 B 2 3 /DINRISAT UK il (i s as
K& ) i DARPin PDGF-BB [IAH EAER « M PDGF-BB ¥ A J5 (1) RU JRZE 2 EUR G4 5
HE N Mo Fn S B BRI, ASUSAT SR e ) mfES (R, o0 (RU) {H) M PDGF-BB
S JESRATI RU Rk 2c (XS ) o AR ES A AR DL R i 2 T 4 5t 3R 75 1) SRP 152k,
A] LR 7 AH . DARPin PDGF-BB AH ELAE FH 1 25 5 3 A RN i B R

[0244] K 1 BETHEER, BEHE Kd) FARSIEAR A & O brvE S FE MG
(1) &5 5 3 R R SR

[0245] % 1. @it SPR #5219 DARPin PDGE-BB #HEAEFR ( AF/NERL ) BOUREES %k
[0246]

DARPin# Kd [M] (A) Kd [M] (s &)
23 2.14E-11 1.72E-11
24 3.01E-11 n.d.
25 1.47E-11 1.28E-11
26 1.77E-11 1.74E-11

[0247]

26
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[0248]

28
29
30
31
32
33
34
35
36
37
38
39
40
42
43
44
45
46
47
48
49
50
51
53
54
55
56
57
58
59

1.71E-11
1.05E-10
1.10E-10
1.09E-10
6.38E-11
8.06E-11
7.75E-11
9.56E-11
2.42E-11
1.52E-10
9.41E-11
1.72E-10
3.44E-11
8.05E-11
1.29E-06
7.68E-11
1.08E-10
1.12E-10
9.37E-11
1.13E-10
7.69E-11
1.15E-10
1.21E-10
1.28E-10
2.45E-10
5.55E-11
1.50E-10
1.23E-10
2.57E-10
1.71E-10

27

n.d.
n.d.
n.d.
n.d.
8.34E-11
9.04E-11
5.92E-11
9.81E-11
5.30E-11
8.28E-11
5.83E-11
3.82E-10
6.08E-11
9.74E-11
1.51E-06
9.02E-11
n.d.
n.d.
n.d.
1.21E-10
1.02E-10
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
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[0249]  n.d.: RIllE

[0250]  =Zjfe] 3. HAG %t PDGF-BB [ 4544 S 0 18 DARPin X Ji £ 4 4 B 288 % 1 400 4
[0251]  NIH-3T3 JREF 44k 41 i T4 % PDGF-BB [¥9 /3 7 (RIBRYEAI L R o 54 1 K 70-80%
I ISR BAZE KB 5 P 5000 41K / LI 5 BEREFIE) 96 FLES SRR, 25 UR
A2y T-8 /NN, B 5 SRR IR AR S MR SRR IR 24 /N A I 4 AR R 3T°C,
5% CO,¥Lo A UYL JT , 7058 2 K, SEHE IR & BB R AL KR 7 A PDGF-BB (J]
TH45E 50T ) B 20ng/mL A PDGF-BB 5 2. 5 £ # B¢ 52 41J1) DARPin (200nM 2] 0. 05nM) [
WA TN ) MR BEG /BT RRE . ZEMA 201 L WST-1 ) Roche 74
%' 11644807001) )i, ML A4 T E 48 /o A FIAE 23 B v 4 M 25 b 6
ST BE e FEMIN WST-1 J5 2.4 K16 /N LA ) 2, F A b EUE S, HA A g
(RIS IE TS 5t

[0252] ¢ 2 S & T St 45 R o R GraphPad Prism #: BL R ASTHREAR N 5 BN KIFR
HERT R AR BT 5T 10, M. [ 1 2 T DARPin#49 N5 thLhty bl 7.
[0253] 3 2. %k DARPin % PDGE-BB 7% S 1 NTH-3T3 i i 345 (1 30 il 2%

[0254]

DARPin# I1Cs [nM]

24 1.4
28 1.6
30 3.2
49 1.9
59 2.0

[0255]  sEjfidsl] 4. it A2 R 5w 4R 40 %t 5 PDGF-BB 4 55 PE 45 4 (1) DARPin )R 4E

[0256]  7F 52 & 3% 4+ ELISA ( % T PDGF-BB Quantikine, R&D % %t ) ™ #ff 52 PEG 4k 1
H1 —PDGF-BB DARPin 1] A PDGF-BB 454 H:52 4K PDGFR B [#%% }1» PDGFR B /Fc kA1 Ty,
e T . DARPin 7F B 752 &) PDGE-BB [ PDGF-BB Quankinine X7 £r (R&D F4E)
()53 B BV T B R AE =05 S 750rpm HREEFFE 2 /DI XTI B IR GV EH
BT L, HAA 8% DARPin PEWT IR AF /T PDGF-BB % [ & () 2 AR &5 & o (EVEFATATR
G54 B 5US » 6 PDGF-BB M M (R B A AL e e 1 2 e BRI AL o FEDRIR
CLBR AT AR 455 b Ak — BRI 7L A I AN RS, JF 5 455 1€ PDGF-BB (1) 2 il
fiHh 2. A7k B, HAE 405nm FIIEBIGEERA . XN RE D, Wk 3 th S g, ik
[*) DARPin %75 /5 PDGF-BB #2507 &l 2 Hrgs i 1A T—41 DARPin (K7 & #i k. H
H GraphPad Prism #AF LA KA AN 72 A0 PR HE I FE U B iR SRAS I3 Pl &
4 v 1C,fH.

[0257] 3 3. DARPin %f PDGF-BB 552k PDGFR B AH EAEH 1306 ( 45 H S 1C,1H)
[0258]

28
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DARPin# ICso [pM]
23 22
24 15
28 16
29 15
30 490
31 480
34 210
37 > 400
38 85
44 130
45 160

[0259]

46 150
47 140
49 66
50 32
51 8

52 68
53 36
54 210
55 14
56 170
57 204
58 470

[0260]  sjifafs] 5. H A X PDGF-BB 145 G4E 7 M 1 DARPin Xof /™ fR A1 S B Tk 4% 1 il

A A

[0261] 5 A P a0 8 A8 1 8 AR A I R R o 0 B /0y Bl SO bk 445 I i 87 S A= A AR O
¥ M & 3 Pr ik #F 47 (Takahashi, K., Saishin, Y., Saishin, Y., King, A. G., Levin, R. Fl
Campochiaro, P. A. , Arch. Ophthalmol. 127 (4), 494-499, 2009) .

[0262]  GnET AT, WL EOECERS S 1 Bruch TRAL TS S Ik IR L B 2E (CNV) . 7E58

29
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2 K, R EULE (100mg/kg A ) BRI A C57BL/6 /N, IR L% FEME R .
OcuLight GL AR BOGCHAR T IR BR 42T 8 18 ZR 40 0 /A0 I JiR 3 026 — IR 532nm — B Ik
et (75 0 m SGBE K/, FEEE 0. 1 FF, 120mW) %edl, AR50 55 7 78 Bl % 55 ok W8 40
WL o 7RI RS B2 R 912 T 3 sUBh Ty AT et o AEBOGIR [RIINE AE 1) =00 (R
% Bruch REATIEZE ) 23R4T ke i i A 87 AL 0 BB R 25, JF PRI GAE AN S 56 rh A i L =
AR . W 3 Prow, TR B R EE 4 10 8K Img/kg 1) DARPin#61-PEG20. 7E
514 K, /NR AP S AR ] R M RE RO, W ATHEIA T (Takahashi %%, loc cit) il
L P T % % (Flat-mounts) , FIE i BG40 BT e = M B A2 T AL, 1 JC ANOVA Al
Dunnett Jii % L T DARPin 2 SR BEALIEAT e it I3 M. AT B RN 53 B nix 26 4y
Ko B3R TER,
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[0001]

[0002]

<110

<120>

<130>

<150>
151>

<160>
<1702
210>
211>
212>

213>

<2207
223>

<400>

SEQUENCE LISTING

Molecular Partners AG
Baumann, Michael

BT S M AMRIEE KR TS e H m R EH

P2414

EP12174020
2012-06-28

65
PatentIn A 3.5
1
32

PRT
ANTFF

Fr i R

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly Gln

1

9 10

15

Asp Asp Glu Val Arg Tle Leu Met Ala Asn Gly Ala Asp Val Asn Ala

210>
211>
212>
213>

220>
223>

<400>

20 25

2
82

PRT
NTLFF5)

AL

31

30
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[0003]

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly Gln
1 5 10 15

Asp Asp Glu Val Arg Tle Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

<210> 3
211> 32
<212> PRT
213> ATLJFH]

<2205
223> AR

400> 3
Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly Gln

1 9 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> N4

220>
$223> Ak

<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 Gln Lys Leu Asn
20 25
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[0004]

<210>
211>
212>
213>

220>
<223

<4002

Gln Asp Lys Phe Gly Lys Thi Pro Phe Asp Leu Ala Ile Arg Glu Gly

1

His Glu Asp Ile Ala Glu Val Leu Gln Lys Ala Ala

<2105
2L
212>
213>

<2205
223>

<400>

Gln Asp Lys Phe Gly Lys Thr Pro Phe Asp Leu Ala Ile Asp Asn Gly

1

Asn Glu Asp Ile Ala Glu Val Leu Gln Lys Ala Ala

210>
211>
212>
213>

<2207
223>

5
28

PRT
NILFH

G R

i~

a

20

6
28

PRT
ANLFF5I

R

5

20

7
28

PRT
ATLF3

R

25

25

33
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10
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[0005]

400> 7

Gln 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 Glh Lys Ala Ala
20 25

210> 8

211> 28
212> PRT
213> AT

220>
223> B RREBK

400> 8
Glo Asp Lys Phe Gly Lys Thr Pro Ala Asp Tle Ala Ala Asp Asn Gly

L 9 10 15

His Glu Asp Ile Ala Glu Val Leu Glnh Lys Leill Asn
20 25

210> 9
211> 10
€212> PRT
213> ANLFH

49905
223> HRNES

400> 9
Met Arg Gly Ser His His His His Hig His

1 b 10

210> 10
211> 20

34
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[0006]

212>
213>

220>
223>

<400>

Gly Gly Gly Gly Ser Gly Gly Gly Gly Setr Gly Gly Gly Gly Ser Gly

1

PRT
ANTLFA

R0 ARSI

10

9

Gly Gly Gly Ser

210>
211>
<2122
213>

<2202
$223>

<400>

Pro Thr Pro Thr Pro Thr Thr Pro Thr Pro Thr Pro Thr Thr Pro Thr

1

20

11

20

PRT
AT

A

11

5

Pro Thr Pro Thr

210>
211>
212>
G13>

<220>
<223>

<400>

20

12
33
PRT

N LIF31

A R

12

35

10

10
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[0007]

Lys Asp Glu Glu Gly Thr Thr Pro Leu His Tyt Ala Ala Val Trp Gly
1 5 10 15

His Leu Glu Tle Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 25 30

Ala

210> 13
211> 28
<212> PRT
213> ALFH

220>
223> HRER

400> 13
Gln Asp Ile Tyr Gly Ala Thr Pro Ala Asp Leu Ala Ala Leu Val Gly

1 9 10 15

His Glu Asp Ile Ala Glu Val Leu Gln Lys Leu Asn
20 25

210> 14
211> 33
<2125 PRT
213> AL

220>
223> HRER

400> 14

Lys Asp Lys Ser Gly His Thr Pro Leu His Leu Ala Ala Tyr Ser Gly
1 5 10 15

36
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His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
20 20 30

Ala

210> 15

211> 33
<212> PRT
213> AL

920>
€223> BRIk

400> 15
Lys Asp Gln Glu Gly Thr Thr Pro Leu His Phe Ala Ala Ser Val 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> 16
211> 28

<212> PRT
213> ANILFH

220>
223> GBI

<400> 16

GIn Asp His Tyr Gly Ala Tht Pro Ala Asp Leti Ala Ala Leu Ile Gly
1 5 10 15

[0008]

37
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[0009]

His Glu Asp Ile Ala Glu Val Leu Gln Lys Leu Asn

<210>
211>
212>
213>

220>
223>

<400>

20

17

33

PRT
ANLFr3)

A

17

25

Lys Asp Leéu Asn Gly Gla Thi Pro Lew Hig Leu Ala Ala Asp Ilé Gly

1

9

16 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

Ala

210>
211>
212>
213>

<2202
223>

<400>

20

18

33

PRT
AL

R

18

25 30

Lys Asp Tyr Ala Gly Ser Thr Pro Leu Arg Leu Ala Ala Tip Ala Gly

1

)

10 15

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

20

25 30

38
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[0010]

Ala

<210>
211>
212>
213>

220>
€223>

400>

Lys Asp Tyr Phe Gly Tyr Thr Pro. Leu His Led Ala Ala Tyr Phe Gly

1

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

Ala

210>
<Z211>
212>
213>

2207
223>

L2200
€221>
2227
223>

220>
221>
222>
223>

19

33

PRT
AL

R

19

5 10

20 28

20

33

PRT
ALIFH

AR R

R IURHE
..
Xaa W LSRR IR AR R AR

F TR AE
3).. @
Xaa T UURAT ] FARAEFE R AR

39

30
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[0011]

220>
221>
222>
223>

220>
221>
2227
223>

L2202
221>
222>
223>

400>

HeTURF(E
(6). . (6)
Xaa B DL ATMT R IRTETERI R LR

A TR E
(14).. (15)
Xaa T LR AT RARAFAE I R AL TR

F TRE
27).. 27

Xaa ] LU AR AT R ORAAAE A SR

20

Xaa Asp Xaa Xaa Gly Xaa Thr Pro Leu His Leu Ala Ala Xaa Xaa Gly

1

5 10

15

His Leu Glu Tle Val Glu Val Leu Leu Lys Xaa Gly Ala Asp Val Asn

Ala

<210>
211>
212>
213>

L2202
223>

<400>

20 25

21
159
PRT
AL

A R A

21

30

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly Gln

1

2 16

40

15
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[0012]

Asp Asp Glu Val Arg

20

Thr Asp Asn Asp Gly

35

His Leu Glu Ile Val

50

Ala Ser Asp Leu Thr

65

Gly His Leu Glu Ile

85

Asn Ala Tyr Asp Asn

100

Tyr Gly His Leu Glu

115

Val Asn Ala Gln Asp
130

Ile

Tyr

Glu

Gly

70

Val

Asp

Ile

Lys

Asp Asn Gly Asn Glu Asp

145

210>
211>
212>
213>

220>
223>

22
126

PRT

AL

R

150

Leu Met Ala
25

Thr Pro Leu
40

Val Leu Leu
55

Ile Thr Pro

Glu Val Leu

Gly Hig Thr
105

Val Glu Val
120

Phe Gly Lys
1.35

Leu Ala Glu

41

Asn Gly Ala Asp Val Asn Ala
30

His Leu Ala Ala Ser Asn Gly
45

Lys Asn Gly Ala Asp Val Asn
60

Leu His Leu Ala Ala Ala Thr
75 80

Leu Lys His Gly Ala Asp Val
90 95

Pre Leu Hig Leu Ala Ala Lys
110

Leu Leu Lys His Gly Ala Asp
125

Thr Ala Phe Asp Ile Ser Ile
140

Ile Lew Gln Lys Leu Asn
155
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<400> 22
Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly Gln
1 5 10 15
Asp Asp Glu Val Arg Ile Leu Met Ala Asa 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 Tle Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60
Ala Lys Asp Lys Asp Gly Tyr Thr Pro Leuw 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 Gln Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile Asp
100 105 110
Asn Gly Asn Glu Asp Leti Ala Glu Ile Leu Gln Lys Leu Asn
115 120 125
<210> 23
<211> 93
<Z12> PRT
213> A LT
220>
223> BRI
<400> 23

[0013]

42
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Gly Ser Asp Let Gly Trp Lys Lei Leti Gln Ala Ala Lys Phe Gly Gln
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 Glu Gly Thr Thr Pro Leu His Tyr Ala Ala Val 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 Gln Asp Ile Tyr Gly Ala Thi Pro Ala Asp Leii Ala Ala Leu Val
65 70 75 80

Gly His Glu Asp Ile Ala Gli Val Leu Gln Lys Leu Asn
85 90

210> 24
211> 93

€212> PRT
213> ANTFH

£290>
223> SRMEE

<400> 24
Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly Gln

1 5 10 15

Asp Asp Glu Val Arg Glo Leuw Len Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Glu Glu Gly Thr Thr Pro Leu His Tyr Ala Ala Val Trp Gly
35 40 45

[0014]

43
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His Leu Glu Ile Val Glu Val Leu Leu Lys Ala GLy Ala Asp Val Asn
50 5h 60

Ala Gln Asp Ile Tyr Gly Ala Thr Pro Ala Asp Leu Ala Ala Leu Val
65 70 75 80

Gly His Glu Asp Ile Ala Glu Val Leu Gln Lys Leu Asn
85 90

210> 25

211> 93

212> PRT
213> ALY

<220>
<223>  GREHEA

<400> 25
Gly Ser Asp Leu Gly Lys Lys Leu Lett Glu Ala Ala Arg Ala Gly Gln

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 Glu Gly Thr Thr Pre Leu His Tyr Ala Ala Val 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 Gln Asp Ile Tyr Gly Ala Thr Pre Ala Asp Lett Ala Ala Leu Val
65 70 75 80

[0015]

44
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[0016]

Gly His Glu Asp Ile Ala Gli Tle Leu Gln Lys Leii Asn

210>
211>
212>
213>

220>
223>

400>

85 90

26

93

PRT
AL

SEF% (Fe S

26

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala

1

5 10

Asp Asp Glu Val Arg Tle Leu Leu Ala Ala Gly

20 25

Lys Asp Glu Glu Gly Thi Thy Pro Leu His Tyr

35 40

His Leu Glu Tle Val Glu Val Leu Leu Lys Ala

50

59

Ala Gln Asp Ile Tyr Gly Ala Thi Pro Ala Asp

65

210>
211>
212>

70 o

Gly His Glu Asp Tle Ala Glu Iie Len Gln Lys
85 90
27
93
PRT
ANTLI7%

213>

<220%

45

Ala Arg Ala Gly Gln
15

Ala Asp Val Asn Ala
30

Ala Ala Val Trp Gly
45

Gly Ala Asp Val Asn
60

Leu Ala Ala Leu Val
80

Leu Asn
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[0017]

223> BRI
400> 27
Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly Gln

1 ) 10 15

Asp Asp Glu Val Arg Tle Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Glu Glu Gly Thy Thr Pro Leu His Tyr Ala Ala Val Tep Gly
35 40 45

His Leii Glu Ile Val Glu Val Letd Leii Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Gln Asp Tle Tyr Gly Ala Thr Pro Ala Asp Leu Ala Ala Leu Val
65 70 () 80

Gly His Glu Asp Ile Ala Glu Val Leu Gln Lys Leu Asn
85 90

210> 28
211> 93
<212> PRT

@13>  ANTFH

<990>
€293> G RRER

400> 28
Gly Ser Asp Leii Gly Lys Lve Leii Ley Gli Ala Ala Ave Ala Gly Gln

1 5 10 15

Asp Asp Glu Val Arg Tle Leu Met Ala Asn Gly Ala Asp Val Asn Ala
20 25 30

46
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[0018]

Lys Asp Glu Glu Gly
35

His Leu Glu Ile Val
50

Ala Gln Asp ITle Tyr
65

Gly His Glu Asp Ile
85

210> 29
211> 93
212> PRT
213> AL

220>
223>

B R
400> 29

Gly Ser Asp Leu Gly
1 5

Asp Asp Glu Val Arg
20

Lys Asp Glu Glu Gly
35

His Leu Glu Ile Val
50

Thi

Glu

Gly

70

Kla

Lys

Ile

Thr

Glu

Thr

Val

56

Ala

Glu

Lys

Leu

Thr

Val
55

Pro Leiur His Tyr Ala Ala Val Trp Gly
40 45

Leu Leu Lys Ala Gly Ala Asp Val Asn

60

Thr Pro Ala Asp Leu Ala Ala Leu Val
75 80

Val Leu Gln Lys Leéu Asn
90

Leu Leu Glu Ala Ala Arg Ala Gly Gln
10 15

Leu Lys Ala Gly Ala Asp Val Asn Ala
25 30

Pro Leu His Tyr Ala Ala Val Trp Gly
40 45

Leu Leu Lys Ala Gly Ald Asp Val Asn
60

47
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[0019]

Ala Gln Asp Ile Tyr Gly Ala Tht Pro Ala Asp Leu Ala Ala Leu Val

65

70 5 30

Gly His Glu Asp Ile Ala Glu Val Leu Gln Lys Leu Asn

85 90
210> 30
<211> 93
€212> PRT
213> ATLF3
<220>
223> &R
400> 30
Gly Ser Asp Leu Gly Lvs Lys Leu Leu Glu Ala Ala Arg Ala Gly Gln
1 5 10 15
Asp Asp Glu Val Arg Glu Leu Leuw Lys Ala Gly Ala Asp Val Asn Ala

Lys Asp Glu

35

His Leu Glu

50

Ala Gln Asp

65

Gly His Glu

<2107
L2115

31
93

20 25 30

Glu Gly Thr Thr Pro Leu His Tyr Ala Ala Val Tyr Cly
40 45

Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
Ha 60

Tle Tyr Gly Ala Thr Pro Ala Asp Leuy Ala Ala Len Val
70 75 80

Asp Tle Ala Glu Val Len GlIn Lys Len Asn
85 90

48
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<2125 PRT
213> NI

220>
223> HREE

400> 31
Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly Gln

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 6lu Gly Thr Thr Pro Leu His Tyr Ala Ala Val Phe Gly
39 40 45

His Leu Glu Tle Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 55 60

Ala Gln Asp Ile Tyr Gly Ala Thr Pro Ala Asp Leu Ala Ala Leu Val
65 70 75 80

Gly His Glu Asp Tle Ala Glu Val Leu Gln Lys Leu Asn
85 90

210> 39
Q11> 93
¢212> PRT
Q13> ANLFY

290>
223> HRAMKEIK

<400> 32

Gly Ser Asp Leu Gly His Lys Leu Leu Gln Ala Ala Lys His Gly Gln
1 5 10 15

[0020]

49
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[0021]

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Asp Glu Gly Thr Thr Pro Leu His Tyr Ala Ala Val 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 GlIn Asp Ala Tyr Gly Ala Thr Pro Ala Asp Leu Ald Ala Phe Leu
65 70 75 80

Gly His Glu Asp Ile Ala Glu Val Leu Gln Lys Leu Asn
85 90

210> 33
211> 93

<212> PRT
Q213> ANILFFH

<2203
<223> ARk

<400> 33

Gly Ser Asp Leu Gly His Lys Let Lett Gln Ala Ala Glu Gln Gly Gln
1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leuw Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Glu Tyt Gly Thr Thr Pro Let His Phe Ala Ala Val Trp Gly
35 40 45

50
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[0022]

His Leu Glu Ile Val Glu Val Let Let Lys Ala Gly Ala Asp Val Asn

90

09

60

Ala Gln Asp Val Phe Gly Ala Thr Pro Ala Asp Leu Ala Ala Tyr Val

65

70

75

Gly His Glu Asp Ile Ala Glu Val Leu Gln Lys Leu Asn

210> 31
211> 102
£212> PRT
Q213> ANITFH

220>

83

223>  H AN

<400> 34

Gly Ser Asp Leu
1

Leu Leu His Ala
20

Leu Ala Ala Gly
35

Pro Leu His “Iyr
50

Leu Leu Lys Ala
65

Thr Pro Ala Asp

Gly Asp Lyvs

Ala Arg Ser

Ala Asp Val

Ala Ala Ala
55

Gly Ala Asp
it

Leu Ala Ala
85

Leu Leu Gln Ser Asp

Gly Gln Asp Asp Glu

25

Asn Ala Lys Asp Glu

40

Trp Gly Hig Leu Glu

Yal Agn Ala Gln Agp

Tyr Ile Gly His Glu

ol

90

10

90

75

60

Leu Gly

Val Arg
30

Asp Gly

45

Ile Val

Ile Tyr

Asp Ile

80

Arg Lys
15

Ile Leu

Thr Thi

Glu val

Gly Ala

80

Ala Glu
95
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[0023]

Val Leu Gln Lys Leu
100

210> 35

211> 93

<212> PRT
213> ANILF4

220>
<223> EREEE

400> 35

Gly Ser Asp Leu Gly
1 5

Asn

Gl Lys Leu Leu Tyr Ala Ala Glu His Gly Gln

10

15

Asp Asp Glu Val Arg Tle Leu Leu Ala Ala Gly Ala Asp Val Asn Ala

20

Lys Asp Gln Thy Gly
35

His Met Glu Ile Val
50

Ala Gln Asp Leu Trp
65

Gly His Glu Asp Ile
85

210> 36
211> 93
212> PRT

213> NI %)

25

30

Ser Thr Pro Leu His Tyr Ala Ala Val Trp Gly

40

45

Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

b

60

Gly Ala Thr Pro Ala Asp Leu Alda Ala Phe Leu

70

75 80

Ala Val Val Leu Gln Lys Leu Asn

52

90
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<220>
223> R AR

<400> 36
Gly Ser Asp Leuw Gly Ser Lys Leu Leu Thr Ala Ala Leu Asp Gly Gln

1 b 10 15

Asp Asp Glu Val Arg Tle Leu Leu Ala Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Glu Glu Gly Thr Thy Pro Leu His Tyr Ala Ala Val Val Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn
50 85 60

Ala Gln Asp Ile Trp Gly Ala Thr Pro Ala Asp Leu Ala Ala Leu Val
162 70 TH 80

Gly His Glu Asp Tle Ala Glu Val Leu GIn Lys Leu Asn
85 90

<210> 37

211> 93

<212> PRT
213> ATLFA

220>
223> &Rk

<400> 37

Gly Ser Asp Leu Gly Trp Lys Leu Leu Glu Ala Ala Arg Thr Gly Gln
1 5 10 15

[0024]

53
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[0025]

Asp Asp Glii Val
20

Lys Asp Ile Thr
35

His Met Glu Ile
50

Ala Gln Asp Leu
65

Gly His Glu Asp

<210> 38
211> 93
212>
213>

220>
223>

<400> 38
Gly Ser Asp Leu

1

Asp Asp Glu Val
20

Lys Asp Asp Glu
35

His Leu Glu Thr
50

Arg lle

Gly Thr

Val Glu

Tyr Gly

70

Ile Ala
85

A B

Gly Asp

5

Arg lle

Gly Ser

Val Glu

Leu

Thr

Val

55

Ala

Glu

Lys

Leu

Thr

Val
55

Let Ala

25

Pro. Leu

40

Leu Leu

Thr Pro

Val Len

Leu Leu

Leu Ala
25

Pro: Len
40

Leu Leu

54

Ala

His

Lys

Ala

Gln
90

10

Ala

Gly Ala

Tyr Ala

Thr Gly

60

Asp Leu
75

Lys Leu

Ala Ala

Gly Ala

Asp Val Asn Ala
30

Ala Ala Trp Gly
45

Ala Asp Val Asn

Ala Ala Leu Leu
80

Asn

Lys His Gly Gln
15

Asp Val Asn Ala

30

Hig Tyr Ala Ala Val Trp Gly

45

Lys Ala Gly Ala Asp Val Asn

60
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[0026]

Ala Gln Asp Ile Trp Gly Ala Thr Pro Ala Asp Leu Ala Ala Leu Leu

65

70 75 80

Gly His Glu Asp Ile Ala Glu Val Leu Gln Lys Leu Asn

210>
211>
212>
213>

220>
223>

<400>

85 90

39
93

PRT
AT

B R

39

Gly Ser Asp Leu Gly Asn Lys Leu Lew Ser Ala Ala Arg Leu Gly Gln

1

5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Ala Asp Val Asnh Ala

20 29 30

Lys Asp Trp Asp Gly Ser Thr Pro Leu His Tyr Ala Ala Val Trp Gly

35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

50

a9 60

Ala GIn Asp Leu Tyr Gly Ala Thr Pro Ala Asp Leu Ala Ala Leu Ile

65

70 75 80

Gly His Glu Asp Ile Ala Glu Val Leu Gln Lys Lett Asn

35 90

55
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[0027]

210> 40
@11> 93
€212> PRT
213> ANTLFF¥I

220>
223>

<400> 40
Gly Ser Asp Leu

1

Asp Asp Glu Val
20

Lys Asp Tyr Ser
35

His Leu Glu Ile
50

Ala Gln Asp Tle
65

Gly His Glu Asp

210> 41
211> 93
€212> PRT
213> N LFF

<2207
<223>

<4007 41

IR AfE

Gly

Arg

Gly

Val

Tyr

Ile
85

A R

Tyr

Ile

Thr

Glu

Gly

70

Ala

Lya Leu Len Ser Ala

Leu Leu Ala Ala Gly

26

Thr Pro Leu His Tyr

40

Val Leu Leu Lys Ala

ob

Ala Thr Pro Ala Asp

Glu Val Leu Gln Lys

56

10

90

75

Ala

Ala

Ala

Gly

60

Leu

Leu

Gln Tyr Gly Gln
15

Asp Val Asn Ala
30

Ala Thr Trp Gly
45

Ala Asp Val Asn

Ala Ala Leu Ile
80

Asn



F
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Gly Ser Asp Leu Gly Arg Lys Lei Leu Tyt Ala Ala Trp Ala Gly Gln
1 5 10 15
Asp Asp Glu Val Arg Ile Leu Leu Ala Ala Gly Val Asp Val Asn Ala

20 25 30

Lys Asp Trp Thr Gly Phe Thr Pre Lew His Tyr Ala Ala Tyr Lys Gly

35 40 45
His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

50 k) 60
Ala Gln Asp Ala Trp Gly Ala Thr Pro Ala Asp Leu Ala Ala Phe Val
65 70 75 80
Gly His Glu Asp Ile Ala Glu Val Leu Gln Lys Leu Asn
85 90

<210> 42
211> 127
€212> PRT
213> AT
220>
223> HRER
<400> 42
Gly Ser Asp Leu Gly Tyr Lys Leu Leu Phe Ala Ala Tyr Val Gly Gln
1 5 10 15

[0028]

Asp Asp Glit Val Arg Tle Leu

20

Lys Asp Arg His Gly Arg Thr

35

lew Ala Ala Gly Ala
25

Pro Leu His Leun Ala
40

57

Asp Val Asn Ala
30

Ala Trp Glu Gly
45
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[0029]

His Leu Glu Ile
50

Ala Lys Asp Asp

65

Glu Gly His Leu

Val Asn Ala Gln

Tvr Tle Gly His

210>
211>
212>
213>

220>
223>

<400>

85

100

115

43
126
PRT
AT

EERD A

43

70

55

Val Glu Val Leu Leu Lys Ala Gly Ala Asp Val Asn

60

Glu Gly Thr Thr Pro Leu His Leu Leu Ala Ala Trp

75 80

Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp

90 95

Asp Val Tyr Gly Ala Thr Pro Ala Asp Leu Ala Ala

105 110

Glu Asp Ile Ala Glu Val Leu GIn Lys Leu Asn

120 125

Gly Ser Asp Leu Gly Leu Lys Let Lett Glu Ala Ala Gln Arg Gly Gln

1

5

10 15

Asp Asp Glu Val Arg Ile Leu Leuw Ala Ala Gly Ala Asp Val Asn Ala

20

25 30

Lys Asp Arg Glu Gly Trp Thr Pre Leu His Val Ala Ala Tyr Glu Gly

35

40 45

58
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[0030]

His Leu Glu Ile
50

Ala Lys Asp Tyr
65

Gly His Leu Glu

Asn Ala Gln Asp
100

Tle Gly His Glu
115

<210>
<21
212>
213>

£220%
223>

<400> 44
Gly Ser Asp Leu
1

Asp Asp Glu Val
20

Lys Asp Lys Ser
35

His Leu Glu Ile
50

Val

Thr

Tle

83

Tle

Asp

CEn Ak LN

Gly

5

Arg

Gly

Val

Glu

Gly

70

Val

Tyr

Ile

Ala

Ile

His

Glu

Val Lei

09

Leu Thr

Glu Val

Gly Ala

Ala Gla
120

Lys: Leu

Leu Leu

Tht Pro
40

Val Leu
55

Let Lys Ala

Pro Leu His
5

Leu Leu Lys
90

Thr Pro Ala
105

Val Leu Gln

Leu His Ala
10

Ala Ala Gly
25

Len His Len

Leu Lys Ala

59

Gly

60

Val

Ala

Asp

Lys

Ala

Ala

Ala

Gly
60

Ala Asp Val Asn

Ala Ala Val Trp
80

Gly Ala Asp Val
95

Leu Ala Ala Tyr
110

Leun Asn
125

Val Val Gly Gln
15

Asp Val Asn Ala
30

Ala Tyr Ser Gly
45

Ala Asp Val Asn
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[0031]

Ala Lys Asp Gln Glu
65

Gly His Leu Glu Ile
85

Asn Ala Gln Asp His
100

Ile &1y His Glu Asp
115

<210> 45
211> 126
<212> PRT
213> ANTLF%]

<220>
223>

B A AR
400> 45

Gly Ser Asp Leu Gly
1 5

Asp Asp Glu Val Arg
20

Lys Asp Lys Ser Gly
35

His Leu Glu Ile Val
50

Gly

70

Val

Tyr

Ile

Lys

Glu

His

Glu

Thr Thr

Glu Val

Pro Leu

Leut Leu
90

Gly Ala Thr Pro

Ala Glu
120

Lys Leu

Leu Leu

Thr Pro
40

Val Let
55

105

Val Leu

. Lew Glu
10

Lys Ala
25

Lew His

Leu. Lys

60

His Phe Ala Ala Ser Val

80

Lys Ala Gly Ala Asp Val

95

Ala Asp Leu Ala Ala Leu

110

Gln Lys Leu Asn

125

. Ala Ala Arg Ala Gly Gln

15

Gly Ala Asp Val Ash Ala

30

Leu Ala Ala Tyr Ser Gly

45

Ala. Gly Ala Asp Val Asn

60
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[0032]

Ala Lys Asp Glo Glu
65

Gly His Leu Glu Ile
85

Asn Ala Gln Asp His
100

Ile G6ly His 6lu Asp
115

210> 46
211> 126
<212> PRT
213> ANTLF

220>
223> EREE

<400> 46
Gly Ser Asp Leu Gly

1 9

Asp Asp Glu Val Arg
20

Lys Asp Lys Ser Gly
35

Hig Leti Glu Ile Val
50

Ala Lys Asp Gln Glu
65

Gly

70

Val

Tyr

Tle

Tle

His

Gl

Gly
70

Thi Thi

Glu Val

Gly Ala

Ala Glu
120

- Lys Leu

Leu Met

The Pro
40

Val Leu
55

Thr Thr

Pro Leti His Phe Ala Ala Ser Val
75 30

Lew Lew Lys Ala Gly Ala Asp Val
90 95

Tht Pro Ala Asp Leu Ala Ala Leu
105 110

Val Leu Gln Lys Leu Asn
125

Leu Glu Ala Ala Arg Ala Gly Gln

10 15

Ala Asn. Gly Ala Asp Val Asn Ala
25 30

Leu His Leu Ala Ala Tyr Ser Gly
45

Let Lyvs Ala Gly Ala Asp Val Asn
60

Pro Leu His Phe Ala Ala Ser Val
5 80

61
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[0033]

Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala

85 90

Asn Ala Gln Asp His Tyr Gly Ala Thy Pro Ala Asp Leu Ala

100 105 110

Tle Gly His Glu Asp Ile Ala Glu Val Leu Gln Lys Leu Asn

210>
211>
212>
213>

220>
223>

<400>

115 120 125

47
126
PRT
AT

A IR

47

Gly Ser Asp Leu Gly Lys Lys Leu Let Glu Ala Ala Arg Ala

1

5 10

Asp Asp Glu Val Arg Ile Leu Leu Lys Ala Gly Ala Asp Val

20 25 30

Lys Asp Lys Ser Gly His Thr Pre Leu His Let Ala Ala Tyr

35 40 45

His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp

50

55 60

Ala Lys Asp Gln Glu Gly Thr Thr Pre Leu His Phe Ala Ala

65

70 75

62

Asp Val
95

Ala Leu

Gly Gln

15

Asn Ala

Set Gly

Val Asn

Ser Val
80
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[0034]

Gly His Leu Glu Ile Val Glu Val Leu Let Lys Ala Gly Ala Asp Val

83

90 95

Asn Ala Gln Asp His Tyr Gly Ala Thr Pro Ala Asp Leu Ala Ala Leu

100

105 110

Ile Gly His Glu Asp Ile Ala Glu Val Leu Gln Lys Leu Asn

115

<210> 48

211> 93

212> PRT
213> AN L4

220>

223> HREE

<400> 48

Gly Ser Asp Leu
1

Asp Asp Glu Val
20

Lys Asp Ala Asp
35

His Leu Glu Ile
50

Ala Gln Asp Tle
65

Gly His Glu Asp

Gly

<

Arg

Gly

Val

Trn

Ile
85

Gln

Tle

Grlu

Glu

Gly

70

Ala

Lys

Leu. .

Thr

Val

o5

Ala

Glu

120 125

Leuw Leu Val Ala Ala Lys Glu Gly Gln
10 15

Leu Ala Ala Gly Ala Asp Val Asn Ala
25 30

Pro Leu His Tyr Ala Ala Val Trp Gly
40 45

Len Leu Lys Ala Gly Ala Asp Val Asn
60

Thi Pro Ala Asp lei Ala Ala Led Tle
75 80

Val Leu Gln Lys Leu Asn
40

63
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[0035]

<210> 49
<211> 159
<212> PRT
213> AT

220>

223> HRMEAR

<400> 49

Gly Ser Asp Leu
1

Asp Asp Glu Val
20

GIn Asp Leu Asn
35

His Leu Glu Ile
50

Ala Gln Asp Tyr
65

Gly His Leu Glu

Asn Ala Asn Asp
100

Phe Gly His Leu
115

Gly

Arg

Gly

Val

Ala

Tle

85

Tyr

Glu

Lys

Tle

Gln

Glu

Gly

70

Val

Phe

Tle

Lys

Leu

Thr

Val

a9

Ser

Glu

Gly

Val

Leu

Met

Pro

40

Leu

Thr

Val

Ty

Asp
120

Leu

Ala

Leu

Leu

Pro

Leu

Thr
105

Yal

64

Glu

10

Asi

His

Lys

Leu

Leu

90

Pro

Leu

Ala Ala Arg Ala Gly GIn
15

Gly Ala Asp Val Ash Ala
30

Leu Ala Ala Asp ITle Gly
45

His Gly Ala Asp Val Asn
60

Arg Leu Ala Ala Trp Ala
75 80

Lys Asn Gly Ala Asp Val
95

Leu His Leu Ala Ala Tyr
110

Lein Lys His Gly Ala Asp
125
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[0036]

Val Asn Ala Gln Asp Lys Phe Gly Lys Thi Ala Phe Asp Lle Set Ile

130

135

140

Asp Asn Gly Asn Glu Asp Leu Ala Glu Ile Leu Gln Lys Leu Asn

145

210> 50
211> 159
212> PRT

213> ANLF%|

223>  HRMEA

400> 50
Gly Ser Asp

1

Asp Asp Glu

Lys Asp Leu

35

His Leu Glu
50

Ala Lys Asp
65

Gly His Leu

Asn Ala Lys

Leu Gly

Val Arg
20

Asn Gly

1le Val

Tyr Ala

Glu JTle

85

Asp Tyr
160

150

Eys

Glu

Gln

Grlu

Gly

70

Val

Phe

Lys

Leu

The

Val

)

Ser

Glu

Gly

155

Leu Leu Glu Ala Ala Arg Ala
10

Leu Lys Ala Gly Ala Asp Yal
25 30

Pro Leu His Leu Ala Ala Asp

40 45

Leu Leu Lys Ala Gly Ala Asp
60

Thr Pro Len Arg Leu Ala Ala
75

Val Lo Lew lLys Ala Gly Ala
90

Tyr Thr Pro Leu His Leu Ala
106 110

65

Gly Gln
15

Asn Ala

Ile Gly

Val Asn

Trp Ala
80

Asp Val
95

Ala Tyr
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[0037]

Phe Gly

Val Asn
130

Asp Asn
145

210>
211>
212>
213>

220>
223>

<400>

Gly Ser
1

Asp Asp

Lys Asp

His Leu
50

Ala Lys
65

His Leu Glu Ile
115

Ala Gln Asp Lys

Gly Asn Glu Asp
150

51
159
PRT
NI 3
G R
51
Asp Leu Gly Lys

5

Glu Val Arg Ile
20

Leu Asnh Gly Gln
35

Glu Ile Val Glu

Asp Tyr Ala Gly
70

Val Glu Val Leu Leu Lys Ala Gly Ala Asp
120 1256

Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile
135 140

Leu Ala Glu Ile Leu Gln Lys Leu Asn
155

Lys Leu Lett Glu Ala Ala Arg Ala Gly Gln
10 15

Leu Met Ala Asn Gly Ala Asp Val Asn Ala
25 30

Thr Pro Lett His Leil Ala Ala Asp Ile Gly
40 45

Val Leu Lew Lys Ala Gly Ala Asp Val Asn
55 60

Ser Thr Pro Leu Arg Leti Ala Ala Trp Ala
7h 80

66
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[0038]

Gly His Leu Glu

Asn Ala Lys Asp
100

Phe Gly His Leu
115

Val Asn Ala Gln
130

Asp Asn Gly Asn
145

€2160>
211>
212>
213>

52
159
PRT
AT

220>
223>
400> 52

Gly Ser Asp
1

Leu

Asp Asp Glu Val

20

Gln Asp leit Asn

39

His Leu Glu
50

Ile Val

89

Tyr Phe

Glu Tle

Asp Lys

Glu Asp
150

B R

Gly Lys
5

Arg Ile

Gly Gln

Ile Val Glu Val

Glu Val Leu Leu
90

Thr Pro
105

Gly Tyr

Val Glu

120

Val Leu

Phe
135

Gly Lys The

Leti Ala Glu Ile

Lew Leuw Glu

10

Lys

Met Ala Asn

)

Leu

Tht Pro Lew His

40

Leu Leu Lys

55

67

Lys

Leu

Leu

Ala

Leu
155

Ala

Gly

a0

His

Ala

His

Lys

Phe

140

Gln

Ala

Ala

Ala

Gly
60

Gly Ala

Leu Ala
110

Ala Gly
125

Asp Tle

Lys Leu

Arg Ala

Agp Val
30

Ala Asp
45

Ala Asp

Asp Val

95

Ala Tyr

Ala Asp

Ser Ile

Asn

Gly Gln

1o

Asn Ala

Tle Gly

Val Asn
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[0039]

Ala Gln Asp Tyr Ala
65

Gly His Leu Glu Ile
85

Asn Ala Asn Asp Tyr
100

Phe Gly His Leu Glu
115

Val Asn Ala Gln Asp
130

Asp Asn Gly His Glu
145

<210> 53

211> 159
<212> PRT
213> ANTLFp#

290>
223> B RRIIEK

<400> 53

Gly

70

Val

Phe

Ile

Lys

Asp
150

Ser Thr Pro Leu Arg Leu Ala Ala Trp Ala
75 80

Glu Val Leu Let Lys Asn Gly Ala Asp Val

90 95

Gly Tyr Thr Pro Leu His Leu Ala Ala Tyr
105 110

Val Asp Val Leu Leu Lys His Gly Ala Asp
120 125

Phe Gly Lys Thr Pro Ala Asp Ile Ala Ala
135 140

Ile Ala Glu Val Leu Gln Lys Leu Asnh
155

Gly Ser Asp Leu Asp Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly Gln

1 5

10 15

Asp Asp Glu Val Arg lle Leu Met Ala Asn Gly Ala Asp Val Asn Ala

20

25 30

68
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[0040]

Lys Asp Letu Asn

35

His Leu Glu
50

Ile

Ala Lys Asp
65

Tyr

Gly His Leu Glu

Astt Ala Lys Asp

100

Phe Gly His
115

Leu

Val Asn Ala Gln
130

Asp Asn Gly His

145

L2100
e
212>
213>

54
159
PRT

NI

220>
223>

<400> 54

Gly

Val

Ala

Tle

83

Tyr

Glu

Asp

Glu

AR

Gln

Glu

Gly

70

Val

Phe

Ile

Lys

Asp
150

Thr

Val

55

Ser

Glu

Gly

Val

Phe

135

Ile

Pre Leu His

40

Leu

Thr

Val

Tyt

Glu

120

Gly

Ala

Leu

Pro

Leu

Thr

109

Val

Lys

Glu

Lys

Leu

Leu

90

Pro

Leu

Thr

Val

Leti Ala Ala Asp
45

Ala Gly Ala Asp
60

Arg Leu Ala Ala
75

Lys Ala Gly Ala

Lets His Leti Ala
116

Leéu Lys Ala Gly
125

Pro Ala Asp Ile
140

Leu Gln Lys Leu
155

Ile Gly

Val Asn

Trp Ala
80

Asp Val

<«
{57 5]

Ala Tyr

Ala Asp

Ala Ala

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly Gln

1

5

69

10

15
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[0041]

Asp

Lys

His

Ala

65

Gly

Asn

Phe

Val

Asp
145

Asp Glu

Asp Leu
35

Leu Glu
50

Lys Asp

His Leu

Ala Lys

Gly His
115

Asn Ala
130

Ala Gly

210> 55
211> 189
<212> PRT

213>

220>

Val

20

Asn

Tle

Tyr

Glu

Asp

100

Leu

Gln

His

NLIFH

Arg

Gly

Val

Ala

Tle

30

Tyr

Glu

Asp

Tle

Gln

Glu

Gly

70

Val

Phe

Tle

Lys

Glu Asp

150

Leu Met Ala Asn

Thr

Val

55

Ser

Glu

Gly

Val

Ser

136

Tle

Pro

40

Leu

Thr

Val

Tyr

Glu

120

Gly

Ala

25

Leu

Len

Pro

Len

Thr

105

Val

Lys

Glu

70

His

Lys

Leu

Leu

90

Pro

Leu

Thi

Val

Gly

Leu

Ala

Arg

78

Lys

Leu

Leu

Pro

Leu
155

Ala

Ala

Gly

60

Leu

Ala

His

Lys

Ala

140

Gln

Asp Val
30

Ala Asp

45

Ala Asp

Ala Ala

Gly Ala

Leu Ala

110

Ala Gly
125

Asp Leu

Lys Leu

Asn

Tle

Val

Trp

Asp

95

Ala

Ala

Ala

Asn

Ala

Gly

Asn

Ala

80

Val

Tyr

Asp

Ala



CN 104508129 A F % =* 41/52 T

223> B
400> 55
Gly Ser Asp Leu Gly Lys Lys Leu Lew Glu Ala Ala Arvg Ala Gly Gln

1 9 10 15

Asp Asp Glu Val Arg Ile Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 20 30

Lys Asp Leu Asn Gly Gln Thr Pro Leu Hig Leu Ala Ala Asp Ile Gly
35 40 45

His Leu Glu Ile Val Glu Val Leu Lew Lys Ala Gly Ala Asp Val Asnh
50 55 60

Ala Lys Asp Tyr Ala Gly Ser Thr Pro Leu Arg Letu Ala Ala Trp Ala
65 70 h 80

Gly His Leu Glu Ile Val Glu Val Leu Leti Lys Ala Gly Ala Asp Val
85 90 95

Asn Ala Lys Asp Tyr Phe Gly Tyr Thr Pro Leu His Leu Ala Ala Tyr
100 105 110

Phe Gly His Leu Glu Ile Val Glu Val Leu Leu Lys Ala Gly Ala Asp
115 120 125

Val Asn Ala Gln Asp Lys Phe Gly Lys Thr Ala Phe Asp Ile Ser Ile
130 135 140

Asp Asn Gly Asn Glu Asp Lew Ala Glu Ile Let Gln Lys Lew Asn
145 150 155

[0042]

71
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[0043]

<210>
211>
212>
213>

o6
159
PRT

<2207
£223>
400> 56
Gly Ser Asp
1

Asp Asp Glu

Lys Asp Leu
35

His Leu Glu

90

Ala Lys Asp
65

Gly His Leu

Asn Ala Lys

Phe Gly His
115

Val Asn Ala
130

ANLFP3)

B

Leu Asp

Val
20

Arg

Asn Gly

Ile Val

Tyr Ala

Glu Ile

85

Asp Tyr

100

Leu Glu

Gln Asp

Lys

Ile

Gln

Glu

Gly

70

Val

Phe

Tle

Lys

Lys

Leu

Thr

Val

55

Ser

Glu

Gly

Val

Phe
135

Leu

Leu

Pro

40

Leu

The

Val

Tyr

Glu

120

Gly

Len. Glu. Ala
10

Lys Ala Gly
25

Leu His Leu

Leu Lys Ala

Pro Leu Arg

79

Leu Leur Lys
90

Thr Pro
105

Leu

Val leii lLeu

Lys Thr Pro

72

Ala Arg Ala

Ma Asp Val
30

Ala Ala Asp
45

Gly Ala Asp
60

Leu Ala Ala

Ala Gly Ala

His Leny Ala
110

lys Ala Gly
125

Ala Asp Ile
140

Gly Gln

15

Asn Ala

Tle Gly

Val Asn

Ala
80

Asp Val

95

Ala Tyr

Ala

Asp

Ala Ala
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[0044]

Asp Asn Gly His Glu Asp Ile Ala Glu Val Leu Gln Lys Leu Asn
145 150 1566

210> 57

211> 159
<212> PRT
213> N4

€220>
<223y &R

<400> 57
Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly Gln

1 5 10 15

Asp Asp Glu Val Arg Ile Leu Leu Lys Ala Gly Ala Asp Val Asn Ala
20 25 30

Lys Asp Leu Asn Gly Gln Thr Pro Let His Leii Ala Ala Asp Ile 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 Tyr Ala Gly Ser Thi Pro Leu Arg Leti Ala Ala Trp Ala
65 70 Th 80

Gly His Leu Glu Tle Val Glu Val Leuw Leu Lys Ala Gly Ala Asp Val
85 90 95

Ash Ala Lys Asp Tyt Phe Gly Tyr Tht Pro Leil His Let Ala Ala Tyt
100 105 110

73



CN 104508129 A

ool %

44/52 1T

[0045]

Phe Gly His Leu Glu Ile

115

Val Asn Ala Gln Asp Lys
130

Asp Ala Gly His Glu Asp

145 150
£210> 58
<211> 159
212> PRT
213> N34
{220>
€223> AR
400> 58
Gly Ser Asp Leu Gly Lys
1 b
Asp Asp Glu Val Arg Glu
20
Lys Asp Leu Asn Gly Gln
35
His Leu Glu Ile Val Glu
50
Ala Lys Asp Tyvr Ala Gly

65

70

Gly His Leu Glu Ile Val

86

Val Glu Val Leu
120

Ser Gly Lys Thr
135

ITle Ala Glu Val

Leuw Leu Glu
10

Lys

Leu Leu Lys Ala

25

Thr Pro Leu His

40

Val
55

Leu Leun Lys

Ser Thr Pro leu

Glu. Val Leu Leu

90

74

Leu

Pro

Leu
155

Ala

Gly

Leti

Ala

Arg

7H

Lys

Lys

Ala

140

Gln

Ala

Ala

Ala

Gly

60

1.6y

Ala

Ala Gly Ala Asp
125

Asp Leu Ala Ala

Lys Leu Asn

Arg Ala Gly Gln
15

Asp Val Asn Ala
30

Ala Asp lle Gly
45

Ala Asp Val Asn

Ala Ala Trp Ala
30

Gly Ala Asp Val
95
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[0046]

Asn Ala Lys Asp Tyr
100

Phe Gly His Leu Glu
115

Val Asn Ala Gln Asp
130

Asp Ala Gly His Glu
145

<210> 59
<211» 159
<212> PRT
213> ANTLF%]

<220>
223>

B A AR
<400> 59

Gly Ser Asp Leu Gly
1 5

Gly Asp Glu Val His
20

GIn Asp Leu Asmn Gly
35

His Leu Glu Ile Val
50

Phe

Ile

Lys

Asp
150

Lys

Tle

Gln

Glu

Gly Tyr Thr Pro

Val

Ser

135

Tle

Lys

Leu

Thr

Val
55

105

Glu Val
120

Gly Lys

Ala Glu

Leu Leu

Met. Ala
25

Pro Leu
40

Leu. Leu

75

Leu

Thr

Val

Leu His Leu Ala Ala Tyr

110

Leu Lys Ala Gly Ala Asp

125

Pro Ala Asp Leu Ala Ala

140

Leu Gln Lys Leu Asn

Glu Ala Ala Arg Ala Gly Gln

10

Asn

His

Lys

15

Gly Ala Asp Val Ash Ala

30

Leu Ala Ala Asp ITle Gly

45

His Gly Ala Asp Val Asn

60
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[0047]

Ala Gln Asp Tyr
65

Gly His Leu Glu

Asn Ala Asn Asp
100

Phe Gly His Leu
115

Val Asn Ala Gln
130

Asp Asn Gly Asn
145

210> 60
211> 159
212> PRT
213> ANTLFH

220>
223>

400> 60

Gly Ser Asp Leu Gly Lys Lys

1

Ala

Ile

89

Tyr

Glu

Asp

Glu

B R

5

Gly

70

Val

Phe

Ile

Lys

150

Glu

Ser Tht Pro Letu

Val Leu Leu
90

Gly Tyr Thr Pro

105

Val Glu Val Leu

120

Phe
135

Gly Lvs Thr

Leu Ala Glu Ile

Lew Lew Glu
10

Asp Asp Gli Val His Tle Letl Met Ala Agn

20

Ile Asp Asn Asn Gly Gln Thr

35

28

Pro Leu His
40

76

Arg Let Ala Ala
75

Lys Asn Gly Ala

Leu His Leu Ala
110

Leu Lys His Gly
125

Ala Phe Asp lle
140

Leéu Gln Lys Leu
155

Ala Ala Arg Ala

Gly Ala Asp Val
30

Len Ala Ala Asp
45

Trp Ala
80

Asp Val

95

Ala Tyr

Ala Asp

Ser Ile

Asn

Gly 6ln

15

Asn Ala

Ile Gly
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[0048]

His Leu Glu Ile Val

o0

Ala Gln Asp Tyr Ala

65

Gly His Leu Glu Ile

85

Asni Ala Asn Asp Tyr

100

Phe Gly His Leu Glu

115

Val Asn Ala Gln Asp
130

Asp Asn Gly Asn Glu

145

<210>
211>
212>
213>

L2202
223>

<400>

61
167
PRT
ANTLFH

A R A

61

Glu

Gly

70

Val

Phe

Tle

Lys

Asp
150

Val Leu Leu
55

Ser Thr Pro

Glu Val Leu

Gly Phe Thr
105

Val Glu Val
120

Phe Gly Lys
135

Leu Ala Glu

Lys

Leu

Leu

90

Pro

Leu

Thr

Ile

His Gly
60

Arg Leu
75

Lys Tyr

Leu His

Leu Lys

Ala Phe

140

Leu Gln
155

Ala Asp

Ala Ala

Gly Ala

Leu Thr

110

Tyr Gly
125

Asp Ile

Lys Leu

Val Asn

His Val

80

Asp Val

95

Thr Tyr

Ala Asp

Ser Ile

Asn

Gly Ser Asp Leu Gly Lys Lys Leu Leu Glu Ala Ala Arg Ala Gly Gln

1

8

77

10

15
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[0049]

Asp Asp

Gln Asp

His Leu
50

Ala Gln

65

Glu Val Arg
20

Leu Asn Gly
35

Glu Ile Val

Asp Tyr Ala

Gly llis Leu Glu Ile

85

Asn Ala Asn Asp Tyr

Phe Gly

Val Asn

100

His Leu Glu
115

Ala Gln Asp

130

Asp Asn

145

Gly Asn Glu

Gly Ser Gly Gly Gly

€210>
211>
212>
213>

165

62
33

PRT
AT

Ile

Gln

Glu

Gly

70

Val

Phe

Lle

Lys

Asp

150

Ser

Let Met Ala Asi

Thy

Val

il

Ser

(rlu

Gly

Val

Phe

138

Leu

Cys

25

Pro Leu
40

Lieu Leu

Thr Pre

Val Leu

Tyr Th

105

Asp Val

120

Gly Lys

Ala Glu

78

His

Lys

Leu

Len

90

Pro

Let

Thr

Ile

Gly Ala Asp Val Asn

30

Leu Ala Ala Asp
45

His Gly Ala Asp
60

Arg Leu Ala Ala
75

Lys Asn Gly Ala

Leu His Leu Ala
110

Leu Lys His Gly
125

Ala Phe Asp Ile
140

Let Gln Lys Leu
155

Tle

Val

Trp

Asp

95

Ala

Ala

Ser

Gly

Ala

Gly

Asn

Ala

80

Val

Tyr

Asp

Tle
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