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Therapeutic Fusion Proteins

Sequence Listing

The instant application contains a Sequence Listing which has been submitted
electronically in ASCII format and is hereby incorporated by reference in its entirety. Said ASCII
copy, created on August 31, 2020, is named PAT058332_SL.txt and is 653,193 bytes in size.

Field of the Invention

The present invention relates to fusion proteins comprising both integrin binding and
phosphatidylserine binding capabilities. The fusion proteins can be used as therapeutics, in
particular for the prevention or treatment of acute or chronic inflammatory disorders and immune

system- or coagulation-driven organ and micro-vascular disorders.

Background

Acute inflammatory organ injuries (AOIls) are historically challenging diseases with high
morbidity, mortality and significant unmet medical need. Typical AOls include myocardial
infarction (MI) and stroke which occur in 32.4 million patients worldwide every year. Patients with
previous MI and stroke are considered by the World Health Organization as the highest risk group
for further coronary and cerebral events, which rank amongst the top causes of morbidity in the
developed world. Another AOI is acute kidney injury (AKI), which occurs in about 13.3 million
people per year. In high income countries, AKl incidence is 3-5/1000 and is associated with high
mortality (14-46%) (Metha et al., (2015) Lancet, 385(9987): 2616-43). Similar to Ml and stroke,
AKI survivors often fail to recover completely and are at increased risk of developing chronic
kidney disease or end-stage renal disease. There is to date no FDA-approved drug available to
prevent or treat AKI. Developing new treatments for AKI has proven challenging, with no
successful outcomes from clinical trials so far. This is likely due to the multifactorial and
multifaceted pathophysiology of AKI including inflammatory, microvascular dysfunction and
nephrotoxic pathomechanisms elicited by septic, ischemic/reperfusion and/or nephrotoxic insults.
These drivers can act simultaneously or consecutively to cause mostly tubular but also glomerular
cell damage, loss of renal functional reserve and eventually kidney failure.

One common denominator of AQls is increased cell death due to tissue injury, increased
generation of cell fragments and prothrombotic/proinflammatory microparticles which can enter
the circulation and injured tissue. After tissue infiltration of neutrophils to defend against infection,
neutrophils undergo apoptosis or other forms of cell death in the affected tissue. Neutrophils
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contain harmful substances, including proteolytic enzymes and danger-associated molecular
patterns (DAMPs) that can promote host tissue damage and propagate inflammation. Efficient
uptake of dying cells triggers signaling events that lead to the reprogramming of macrophages
(M®) towards a non-inflammatory, pro-resolving phenotype and the release of key mediators for
successful resolution and repair of the affected tissue. This reprograming has been recently
attributed to a metabolic signaling which activates phagocytic anti-inflammatory responses in
macrophages (Zhang et al., (2019) Cell Metabolism, 29(2): 443-56). This removal of debris, or
aged or dying cells in a non-inflammatory manner is termed ‘efferocytosis’.

However, in the case where efferocytosis is delayed, necrotic cells can accumulate and
cause, for example, inflammatory responses triggering of pro-inflammatory cytokines (TNF-a) or
immunosuppressive IL-10 by macrophages (Greenlee-Wacker (2016) Immunol. Reviews, 273:
357-370). Furthermore, if cell debris and particulates are not removed efficiently, they can cause
cell clumps and aggregates, such as neutrophil-platelet fragment clusters, micro-thrombi and/or
release danger-associated molecular patterns (DAMPS) such as ATP, DNA, histones or HMGB1.
The consequences can include microvasculature occlusion, dysfunction and pronounced sterile
inflammation resulting in progression of tissue injury, primary and secondary organ failure or
maladaptive repair.

In the acute phase of AOls, efferocytotic pathways appear significantly downregulated.
Inflammation or acute response to injury (mechanical cues, hypoxia, oxidative stress, radiation,
inflammation, and infection) suppress effective efferocytosis or phagocytosis by downregulation of
dedicated phosphatidylserine (PS) binding proteins which include bridging proteins and cell
surface efferocytosis/clearance receptors. An example for defunctionalization of an efferocytosis
receptor is the proteolytic shedding of TAM family receptors such as Mer tyrosine kinase (MerTK).
MerTK is an integral membrane protein preferentially expressed on phagocytic cells, where it acts
as signaling protein but also promotes efferocytosis (via proteins such as Gas6 or Protein S) and
inhibits inflammatory signaling. Proteolytic cleavage and release of the soluble ectodomain of
MerTK is induced by the metalloproteinase ADAM17. The shedding process can reduce
efferocytosis of phagocytic cells by deprivation of surface MerTK. In addition, the released
ectodomain can also inhibit efferocytosis in vitro (Zhang et al., (2015) J Mol Cell Cardiol., 87:171-
9; Miller et al., (2017) Clin Cancer Res., 23(3):623-629). Increased serum/ plasma soluble Mer
amounts are typically observed in inflammatory, malignant or autoimmune diseases such as
diabetic nephropathy or systemic lupus erythematosus (SLE) and can mark disease severity
(Ochodnicky P (2017) Am J Pathol., 187(9):1971-1983; Wu et al., (2011) Arthritis Res Ther.
13:R88). In addition, bridging proteins such as milk fat globule-EGF factor 8 protein (MFG-E8) are
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also downregulated during the most acute and chronic inflammatory diseases. Similar to soluble
Mer, reduced serum/plasma concentration of MFG-E8 can be found in patients with Ml or stable
angina patients (Dai et al., (2016) World J Cardiol., 8(1): 1-23) and can mark disease severity as
described for chronic obstructive pulmonary disease (COPD; Zhang et al., (2015) supra).

Phosphatidylserine (PS) exposure on dying cells is an evolutionarily conserved anti-
inflammatory and immunosuppressive signal to immune cells. A vast number of major
mammalian pathogens utilize PS mediated uptake as part of virulent cellular infection (Birge et
al., (2016) Cell Death Diff., 23(6): 962-78). Viruses for instance can bind to PS binding-receptors
directly or via proteins such as Gas6 (Morizono & Chen (2014) J Virol., 88(8):4275-90). It is
possible that inactivation of endogenous clearance pathways in response to injury presents an
evolutionary developed response to reduce the efficiency of an infectious agent to enter and
hijack cells after injury and thereby eluding the hosts immune response and defense. In
consequence, down-modulation of clearance pathways would improve the efficacy of innate and
adaptive immune effectors to fight infection. As a “friendly fire” consequence, efferocytosis can be
temporarily impacted during acute organ injury and the above mentioned complications in AOls
may occur. An accumulation of dying cells, debris and proinflammatory and prothrombotic MPs
are hallmarks of AOls and represent major triggers of inflammation and microvascular damage. It
is noteworthy, that such accumulation of proinflammatory and prothrombotic micropatrticles is
common in severe diseases with high medical need and may contribute to their morbidity.
Examples for such indications are sepsis and cancer (Yang et al., (2016) Tumour Biol., 37(6):
7881-91; Zhao et al., (2016) J Exp Clin Cancer Res., 35: 54; Muhsin-Sharafaldine et al., (2017)
Biochim Biophys Acta Gen Subj., 1861(2): 286-295; Ma et al., (2017) Sci Rep., 7(1): 4978; Souza
et al., (2015) Kidney Int. 87(6): 1100-8). Previous drug discovery efforts in this area have focused
on PS binding proteins, which can serve as basis for a drug candidate design as reviewed by (Li
et al., (2013) Exp Opin Ther Targets, 17(11): 1275-1285).

A subset of PS binding proteins also recognize and bind to integrins, such as avf3 and
avf5, which are expressed on many cell types including phagocytes. These proteins act to bridge
the PS exposing apoptotic/dying cells to integrins, resulting in efferocytosis (also termed
phagocytosis) by macrophages and non-professional phagocytes. Some bridging proteins are
also downregulated during the most acute and chronic inflammatory diseases. Therapeutic uses
for such bridging proteins or truncated versions thereof have been previously suggested
(WO2006122327 (sepsis), WO2009064448 (organ injury after ischemia/reperfusion),
WQ02012149254 (cerebral ischemia) The Feinstein Institute for Medical Research;
WQ02015025959 (myocardial infarction) Kyushu University & Tokyo Medical University;
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WO020150175512 (bone resorption) University of Pennsylvania; WO2017018698 (tissue fibrosis)
Korea University Research and Business Foundation and US20180334486 (tissue fibrosis) Nexel
Co., Ltd.); WO2020084344; however use of the wild-type or naturally occurring proteins is limited
by a number of problems. For example, the wild-type MFG-E8 (WtMFG-EB8) is considered to have
poor developability, low solubility and to express at a very low yield when cultured in cell
expression systems. Work by Castellanos et al., (2016) has shown that MFG-E8 expressed in
insect or CHO cells as Fc-IgG fusion is completely aggregated and could only be purified
efficiently by the addition of detergents such as Triton X-100 or CHAPS (Castellanos et al., (2016)
Protein Exp. Pur., 124: 10-22).

Major functions of MFG-ES8 reported so far are to enhance efferocytosis (Hanayama 2004
Science), to modulate lipid uptake/processing (Nat Med. 2014). rMFG-ES8 regulates enterocyte-
specific lipid storage by promoting enterocyte triglyceride hydrolase (TG) activity (JCI 2016).
Intracellular MFG-E8 was shown as suppressor of hepatic lipid accumulation and inflammation
acting through inhibition of the ASK1-JNK/p38 signaling cascade. (Zhang et al 2020). In addition,
antiinflammatory properties, promotion of angiogenesis, atherosclerosis, tissue remodeling, and
hemostasis regulation have been described for MFG-E8. Furthermore, MFG-E8 has been
reported to remove excessive collagen in lung tissues, by binding of collagen through its C1
domain. Interestingly, MFG-E8—/— macrophages exhibited defective collagen uptake that could be
rescued by recombinant MFG-E8 containing at least one discoidin domain (Atabai et al 2009)

In preclinical studies recombinant MFG-E8 has shown convincing protection in various,
mostly rodent models of acute inflammatory and organ diseases as well in disease models with
aberrant healing. Recombinant MFG-E8 has shown to accelerate wound healing of diabetic and
I/R-induced wounds/ulcers (Uchiyama et al 2015/2017); accelerated repair of intestinal epithelium
after colitis (Bu et al 2007) and acceleration of tendon repair after injury (Shi et al 2019);
Recombinant MFG-E8 reduced kidney damage and fibrosis in ureteral obstruction (UUO) model
(Brisette et al 2016). Besides, efficacy was attested in typical models of fibrosis where
recombinant MFG-E8 accelerated resolution of TAA and CCl4-induced liver fibrosis (An SY,
Gastroenterology 2016) and protected in a bleomycin-induced lung fibrosis model (Atabai et al
2009). Recently, a C2 depleted truncated version was published to exert similar or even better
efficacy in several preclinical fibrosis models including the TAA liver fibrosis model.
(W02020084344).

EDIL3 (EGF-like repeat and discoidin I-like domain-containing protein 3) was recently
reviewed by Hajishengallis and Chavakis 2019. EDIL3 (alias DEL-1) was shown to mediate
efferocytosis, regulate neutrophil recruitment and inflammation, can trigger as part of the
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hematopoietic stem cell niche emergency myelopoiesis (avb3-integrin dependent), restrains
osteoclastogenesis and inhibits inflammatory bone loss in rodents and non-human primates.
EDIL3 was found as to be an integral component of the immune privilege of the central nervous
system. The potential of EDIL3 as therapeutic protein was tested as an fusion protein with the Fc
fragment of human IgG (DEL-1-Fc). DEL-Fc administration inhibited neutrophil infiltration, blocked
IL-17 driven inflammatory bone loss in a mouse model of periodontitis (Eskan et al 2012
doi:10.1038/ni.2260;). In addition, DEL-1-Fc improved periodontal inflammation, tissue
destruction and bone loss in a non human primate periodontitis model (Shin et al 2015 DOI:
10.1126/scitransImed.aac5380). Besides, DEL-1-Fc ameliorated relapsing—remitting experimental
autoimmune encephalomyelitis (EAE), a translational multiple sclerosis model (Choi et al 2014
doi:10.1038/mp.2014.146); DEL-1-Fc furthermore decreased the incidence and severity of
postoperative peritoneal adhesions in a mouse model Fu et al 2018.

The removal of dying cells, debris and microparticles by the bridging proteins, for
example, MFG-E8, EDIL3, Gas6, could eliminate major causes of sterile inflammation and
microvascular dysfunction and thus prevent progression of tissue injury and enable the resolution
of inflammation. Therefore, a therapeutic approach to promote the clearance of dying cells during
the course of AOIs could be used to reduce or at least alleviate the pathology of AOIls and could
be meaningful in other disease settings where dying cells or PS exposing microparticles are
insufficiently cleared. As such, there is a need for a therapeutic agent that can be used to reduce
tissue injury and inflammation and which has desirable manufacturing properties to address the

unmet medical need in AQls.

Summary of the Disclosure

In the present disclosure, the applicants have generated recombinant, therapeutic fusion
proteins based on the structure of the naturally occurring bridging proteins (e.g. MFG-E8) without
the aforementioned undesirable properties and production issues of the wild-type protein. The
fusion proteins of the present disclosure comprise an integrin binding domain (for example EGF-
like domain), a solubilizing domain and a phosphatidylserine binding domain (for example C1
domain from MFG-E-8 or its paralogue EDIL3). The proteins of the invention are suitable for
prevention or treatment of acute or chronic inflammatory, immune system- or fibrosis-driven organ
disorders. The proteins of the invention may also find its application to enable, accelerate and

promote repair and regeneration.

The fusion proteins maintain the major biologic functions of the wild-type MFG-E8 or
EDIL3 protein, for example, by functioning to bridge PS-exposing dying cells, debris and



WO 2021/044361 PCT/1B2020/058251

microparticles to phagocytes and therefore triggering efferocytosis. In addition, the therapeutic
fusion proteins of the present disclosure have improved developability, in particular reduced
stickiness and improved solubility compared to the wild-type MFG-E8 protein (SEQ ID NO: 1), or
to recombinant MFG-E8 and C2-truncated MFG-E8 (EGF_C1). Furthermore, these therapeutic
fusion proteins have a longer plasma exposure and have a higher yield when expressed in cell
expression systems when compared to the wild-type MFG-E8 protein. The therapeutic fusion
proteins according to the invention have increased macrophage-selective activity (enhancement
of efferocytosis). Moreover, the therapeutic fusion proteins according to the invention have
improved safety compared to full length, wild-type MFG-EB8 or other full length functional variants.

Provided herein are therapeutic fusion proteins for enhancing efferocytosis comprising an
integrin binding domain, a phosphatidylserine (PS) binding domain and a solubilizing domain,
wherein the PS binding domain is a truncated variant of at least one PS binding domain listed in
Table 2.

In some embodiments, the therapeutic fusion protein comprises the C-terminus of an
integrin binding domain linked to the N-terminus of a solubilizing domain, and the C-terminus of
the solubilizing domain linked to a PS binding domain. In some embodiments, the therapeutic
fusion protein comprises the general structure EGF-S-C wherein EGF represents the integrin
binding domain, e.g. EGF-like domain of MFG-EB8, of EDIL3 or of any other protein comprising an
integrin binding domain as listed in Table 1; S represents a solubilizing domain; and C represents
a truncated PS binding domain, e.g. a truncated variant of the PS binding domain found in MFG-
E8, EDIL3 or in any other protein comprising any of C1 and/or C2 of a PS binding domain as
listed in Table 2. Examples of proteins comprising both an integrin binding domain and a PS
binding domain, for example, MFG-E8 (SEQ ID NO: 1) and EDIL3 (SEQ ID NO: 11), are listed in
Table 3.

In some embodiments, the PS binding domain comprises one of the two discoidin C1-C2
sub-domains, or a functional variant thereof. For example, the PS binding domain of human MFG-
E8 having an amino acid sequence as set forth in SEQ ID NO: 3 or an amino acid of at least 90%,
95%, 96%, 97%, 98% or 99% sequence identity thereto, or truncated variants thereof. In one
embodiment, the truncated PS binding domain comprises a truncated PS binding domain of
human MFG-ES8 or a functional variant thereof comprising one, two, three, four, five, up to 10
amino acid modifications. In one embodiment, the PS binding domain comprises a truncated PS
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binding domain of human EDIL3 or a functional variant thereof comprising one, two, three, four,
five, up to 10 amino acid modifications.

In certain aspects, provided herein is a fusion protein comprising an epidermal growth
factor (EGF)-like domain, a solubilizing domain, a C1 domain, but lacking a functional C2 domain.
In some embodiments, the fusion protein comprises an epidermal growth factor (EGF)-like
domain, a solubilizing domain, a C1 domain, but lacking a medin polypeptide or a fragment
thereof.

In some embodiments, the solubilizing domain of the fusion protein is linked to the integrin
binding domain. In some embodiments, the solubilizing domain is linked to the PS binding
domain. In some embodiments, the solubilizing domain is linked to both the integrin binding
domain and the PS binding domain, i.e. is located between the integrin binding domain and the
PS binding domain. In some embodiments, the solubilizing domain is inserted within the integrin
binding domain or is inserted within the PS binding domain. In one embodiment, the therapeutic
fusion protein has the structure from N- to C-terminal: integrin binding domain-solubilizing
domain-PS binding domain.

In some embodiments, the integrin binding domain of the therapeutic fusion protein
comprises an Arginine-Glycine-Aspartic acid (RGD) binding motif and binds to av@3 and/or av5
or a8B1 integrin(s).

In some embodiments, the solubilizing domain of the therapeutic fusion protein is linked
directly to the integrin binding domain and/or linked to the PS binding domain i.e. is inserted
between said domains. In an alternative embodiment, the solubilizing domain is linked indirectly
to the integrin binding domain and/or the PS binding domain by a linker, such as an external
linker. In some embodiments, the solubilizing domain comprises human serum albumin (HSA),
domain 3 of HSA (HSA D3) or the Fc region of an IgG (Fc-1gG), or a functional variant thereof.

In some embodiments, the integrin binding domain is an EGF-like domain, for example,
having an amino acid sequence as set forth in SEQ ID NO: 2 or an amino acid of at least 90%,
95%, 96%, 97%, 98% or 99% sequence identity thereto, or truncated variants thereof. In one
embodiment, the EGF-like domain comprises the EGF-like domain of human MFG-E8 or a
functional variant thereof comprising one, two, three, four, five, up to 10 amino acid modifications.
In one embodiment, the EGF-like domain comprises the EGF-like domain of human EDIL3 or a
functional variant thereof comprising one, two, three, four, five, up to 10 amino acid modifications.

In some embodiments, the solubilizing domain is HSA or a functional variant thereof, for
example, having an amino acid sequence as set forth in SEQ ID NO: 4 or an amino acid of at
least 90%, 95%, 96%, 97%, 98% or 99% sequence identity thereto, or truncated variants thereof.
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In one embodiment the HSA comprises the amino acid substitution C34S that functions to lower
the propensity of the protein to aggregation, and has the amino acid sequence as set forth in SEQ
ID NO: 5. In some embodiments, the solubilizing domain comprises human serum albumin (HSA)
or a functional variant thereof comprising one, two, three, four, five, up to 10 amino acid
modifications, for example, HSA C34S, or a truncated variant of HSA, for example, domain 3 of
HSA (HSA D3) or a functional variant thereof. In a preferred embodiment, the solubilizing domain
is HSA C34S.

In an alternative embodiment, the solubilizing domain comprises the Fc region of an IgG
(Fc-1gG), for example the Fc region of a human IgG1, 1gG2, 1IgG3 or IgG4 or a functional variant
thereof. In one embodiment the solubilizing domain comprises the Fc region of a human Fe-1gG1
having an amino acid sequence as set forth in SEQ ID NO: 7 or an amino acid of at least 90%,
95%, 96%, 97%, 98% or 99% sequence identity thereto, or truncated variants thereof. In one
embodiment, the Fc-lgG1 comprises the amino acid substitutions D265A and P329A to reduce Fc
effector function, and has the amino acid sequence as set forth in SEQ ID NO: 8. In another
embodiment, the Fc-lgG1 comprises the amino acid substitution T366W to create a ‘knob’ or it
may comprise the amino acid substitutions T366S, L368A, Y407V to create a ‘hole’. In addition,
the Fc-IgG1 knob may comprise the amino acid substitution S354C and the Fc-lgG1 hole may
comprise the amino acid substitution Y349C so that on pairing a cysteine bridge is formed. In
addition to the knob in hole modifications, the Fc-IgG1 may also comprise the D265A and P329A
substitutions to reduce Fc effector function. In one embodiment, the Fc-lgG1 has the amino acid
sequence as set forth in SEQ ID NO: 9 or 10.

In a preferred embodiment, the therapeutic fusion protein comprises milk fat globule-EGF
factor 8 protein (MFG-ES8) and a solubilizing domain, wherein MFG-E8 comprises an integrin
binding EGF-like domain (SEQ ID NO: 2) and a functional variant of the phosphatidylserine
binding C1-C2 domains (SEQ ID NO: 3 or SEQ ID NO: 76). The MFG-E8 may comprise naturally
occurring or wild-type human MFG-E8 (SEQ ID NO: 1), or MFGE-8 with SEQ ID NO: 75, or a
functional variant thereof. In one embodiment, the solubilizing domain is linked to the N or C-
terminal of MFG-ES8. In one embodiment, the solubilizing domain is inserted between the EGF-like
domain and C1 domain or between the EGF-like domain and the C2 domain. In a preferred
embodiment, the solubilizing domain is linked to the C-terminus of the EGF-like domain and
linked to the N-terminus of the C1 domain. The solubilizing domain may be linked directly or
indirectly to the C-terminal of the EGF-like domain and linked directly or indirectly to the N-
terminus of the C1 domain. In some embodiments, the indirect linkage is by means of an external
linker, for example a glycine-serine based linker.
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In some embodiments, and as described in the Examples section, the therapeutic fusion
proteins of the present disclosure function to promote efferocytosis by endothelial cells in a
human endothelial cell-Jurkat cell efferocytosis assay and restore impaired and boost basal
efferocytosis by macrophages in a human macrophage-neutrophil efferocytosis assay; the fusion
proteins function to reduce numbers of plasma microparticles by clearance in a human
endothelial-microparticle efferocytosis assay; and/or the fusion proteins provide protection against
multi-organ injury in an acute kidney ischaemia model.

Also disclosed herein are methods, uses, diagnostic reagents, pharmaceutical
compositions and kits utilizing or comprising these therapeutic fusion proteins. Also provided
herein are nucleic acids encoding the disclosed fusion proteins, cloning and expression vectors
comprising such nucleic acids, host cells comprising such nucleic acids, and processes of
producing the disclosed fusion proteins by culturing such host cells.

Brief Description of the Figures

Figure 1 shows a schematic representation of examples of therapeutic fusion proteins of
the present disclosure. A solubilizing domain (labelled ‘SD’) was linked at either the C-terminus,
the N-terminus, or between the EGF, C1 or C2 domains of MFG-ES8.

Figure 2 shows a number of SDS-PAGE protein gels of the fusion proteins expressed in
HEK cells. Fig 2A: EGF-HSA-C1-C2 protein (FP330; SEQ ID NO: 42); Fig 2B: EGF-HSA-C1-C2
of EDIL3 protein (FP050; SEQ ID NO: 12); Fig 2C: EGF-Fc(KiH) C1-C2 protein non-reduced and
reduced (this protein is a heterodimer of FP071 (EGF-Fc(knob)-C1-C2; SEQ ID NO: 18) with Fc-
IgG1 hole (SEQ ID NO: 10)); Fig 2D: EGF-HSA-C1 protein (FP260; SEQ ID NO: 34). For each of
Fig 2A, 2C and 2D, the first column shows a Precision Plus protein unstained standards marker
and the second column shows the respective fusion protein. For Fig 2B, the first column shows
the fusion protein and the second column shows a Precision Plus protein unstained standards
marker. Figure 2E shows further recombinant proteins which have been produced and purified.

Figure 3 exemplifies the effect of loss of wild type (wt) MFG-E8 versus the fusion protein
FP278 (EGF-HSA-C1-C2-His tag; SEQ ID NO: 44) protein during practical handling. Fig 3A
shows a loss of efficacy for wtMFG-ES8 in the L-a-phosphatidylserine competition assay when
protein dilutions were made in polypropylene plates (symbol: o) in comparison to dilutions made
in non-binding plates (symbol: e). In contrast, Fig 3B shows virtually no loss of efficacy for the
fusion protein FP278 (EGF-HSA-C1-C2-His tag; SEQ ID NO: 44) in the PS competition assay
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when protein dilutions were made in polypropylene plates (symbol: o) versus non-binding plates
(symbol: e).

Figure 4 shows binding of fusion proteins to L-a-phosphatidylserine. Fig 4A shows binding
of FP278 (EGF-HSA-C1-C2-His tag; SEQ ID NO: 44) to immobilized L-a-phosphatidylserine and
to a weaker extent to the phospholipid cardiolipin, in a concentration dependent manner. Fig 4B
shows binding of human wtMFG-E8 and a number of therapeutic fusion proteins: FP278 (EGF-
HSA-C1-C2-His tag; SEQ ID NO: 44), FP250 (EGF-HSA; SEQ ID NO: 32), FP260 (EGF-HSA-C1;
SEQ ID NO: 34), and FP270 (EGF-HSA-C2; SEQ ID NO: 36), to immobilized L-a-
phosphatidylserine in a concentration dependent manner in a competition assay format
(competition against binding of biotinylated mouse wtMFG-ES8 to L-a-phosphatidylserine).

Figure 5 shows av-integrin-dependent cell adhesion to fusion proteins. Fig 5A shows that
cell adhesion to FP330 (EGF-HSA-C1-C2; SEQ ID NO: 42) is completely blocked by the av
integrin inhibitor cilengitide or 10 mM EDTA. A single point mutation in the integrin binding motif
RGD (RGD > RGE) of the EGF-like domain (FP280; SEQ ID NO: 38) results in complete
abrogation of cell adhesion as shown in Fig 5B. Fig 5C shows that immobilized EGF-HSA protein
(FP250; SEQ ID NO: 32) does not or only moderately supports adhesion of BW5147.G.1.4 cells
despite an EGF-like domain. As shown in Fig 5D, a fusion protein of this disclosure (FP330; SEQ
ID NO: 42) promotes av-integrin-dependent cell adhesion similar to wtMFG-E8 when expressed
in CHO cells or in HEK cells.

Figure 6 shows the effect of the therapeutic fusion protein FP278 (EGF-HSA-C1-C2-His
tag; SEQ ID NO: 44) on the promotion of efferocytosis of dying neutrophils by human
macrophages. Concentration of the fusion protein is shown on the x-axis and efferocytosis [%] is
shown on the y-axis.

Figure 7 shows that the therapeutic fusion protein FP278 (EGF-HSA-C1-C2-His tag; SEQ
ID NO: 44) can rescue endotoxin (lipopolysaccharide)-impaired efferocytosis of dying neutrophils
by human macrophages. Fig 7A shows the impairment of macrophage efferocytosis of dying
human neutrophils by 100 pg/ml lipopolysaccharide (LPS) in three human donors. The left panel
shows the individual donor response, the right panel shows the mean impairment of efferocytosis
(%) of the three donors. Fig 7B shows the rescue of this endotoxin (LPS)- impaired efferocytosis
of dying neutrophils by human macrophages in the presence of the therapeutic fusion protein
FP278. Efferocytosis indices of 3 different human macrophage donors were normalized and
plotted as efferocytosis (%).

Figure 8 shows the rescue of S. aureus patrticle induced impairment of efferocytosis of
dying neutrophils by human macrophages with the therapeutic fusion protein FP278 (EGF-HSA-
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C1-C2-His tag; SEQ ID NO: 44). Fig 8A shows the effect of a concentration of 100 nM of FP278
on promoting efferocytosis over the base level (dotted line; left-hand part of figure) as well as the
effect of 100 nM FP278 in rescuing the impairment of efferocytosis caused by the administration
of S. aureus (right-hand part of figure). Figure 8B shows the effect of increasing concentrations of
fusion protein FP278 (ECso 8nM) on the rescue of impaired efferocytosis caused by the
administration of S. aureus, and on the promotion of efferocytosis once the base levels of
efferocytosis had been reached.

Figure 9 shows the effect of the therapeutic fusion protein FP278 (EGF-HSA-C1-C2-His
tag; SEQ ID NO: 44) on the promotion of efferocytosis of dying Jurkat cells by human endothelial
cells (HUVEQC). Efficiency of the fusion protein in the endothelial cell efferocytosis assay depends
on the presence of a C1-C2 or C1-C1 tandem domain since, as illustrated in Figure 9, a fusion
protein of structure EGF-HSA-C2 (FP270; SEQ ID NO: 36) is ineffective in this assay.

Figure 10 shows that the location of a HSA domain in the therapeutic fusion protein,
namely in the N-or C-terminal position (FP220 (HSA-EGF-C1-C2; SEQ ID NO: 30) or FP110
(EGF-C1-C2-HSA; SEQ ID NO: 28), respectively), confers efferocytosis blocking function to the
MFG-E8 HSA fusion protein in the macrophage efferocytosis assay. Concentration of fusion
protein is shown on the x-axis, efferocytosis [%] is shown on the y-axis.

Figure 11 shows a comparison of the promotion of efferocytosis by various formats of
therapeutic fusion proteins comprising a HSA or Fc moiety. Concentration of the fusion protein is
shown on the x-axis (nM), efferocytosis [MFI] is shown on the y-axis. Fig 11A shows a
comparison of fusion proteins comprising HSA with the HSA positioned at the C-terminal or N-
terminal or between the EGF-like and C1 domains; FP110 (EGF-C1-C2-HSA; SEQ ID NO: 28),
FP220 (HSA-EGF-C1-C2; SEQ ID NO: 30) and FP278 (EGF-HSA-C1-C2-His tag; SEQ ID NO:
44), respectively. Fig 11B shows a comparison of fusion proteins comprising a Fc moiety with the
Fc positioned at the C-terminal (FP060 (EGF-C1-C2-Fc [S354C,T366W]; SEQ ID NO: 14) and
FP080 (EGF-C1-C2-Fc; SEQ ID NO: 22)) or between the EGF-like and C1 domains (FP070
(EGF-Fc-C1-C2; SEQ ID NO: 16)) compared to wild-type MFG-EG (SEQ ID NO: 1). Two formats
of Fc moiety are shown: wild-type Fc (FP080; SEQ ID NO: 22) and a Fc moiety with the
modifications S354C and T366W (EU numbering; FP060; SEQ ID NO: 14). Fig 11C shows a
comparison of three batches of the fusion protein FP090 (Fc-EGF-C1-C2; SEQ ID NO: 24)
comprising a Fc moiety positioned at the N-terminal, at three different concentrations (0.72, 7.2
and 72nM), compared to wt-MFG-E8 control. Fig 11D shows the promotion of efferocytosis by a
fusion protein construct FP050 comprising a HSA inserted between the EGF-like domain and the
C1-C2 domain of EDIL3 (EDIL3 based EGF-HSA-C1-C2; SEQ ID NO: 12). Figure 11E shows
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further examples of fusion proteins of the disclosure, for example chimeric variants (FP114 or
FP260; SEQ ID NO: 34, FP147 or FP1777; SEQ ID NO: 71, FP1149, FP1150, FP145; SEQ ID
NO: 80, FP1145; SEQ ID NO: 103, FP146; SEQ ID NO: 82, FP1146) and combinations of the
integrin binding domains of MFGES8 or EDIL3 and PS binding domains such as the IgSF V
domain of TIM4 or the GLA domain of the bridging protein GAS6 (FP1147 and FP1148).

Figure 12 shows the promotion of efferocytosis by HUVEC cells of the therapeutic fusion
protein FP278 (EGF-HSA-C1-C2-His tag; SEQ ID NO: 44) tested at 3 different concentrations up
to 30 nM. The promotion of efferocytosis was concentration-dependent with efferocytosis
increasing as the concentration of the fusion protein FP278 increased.

Figure 13 shows that the therapeutic fusion proteins FP330 (EGF-HSA-C1-C2; SEQ ID
NO: 42; Fig 13A), FP278 (EGF-HSA-C1-C2-His tag; SEQ ID NO: 44; Fig 13B) and FP776 (EGF-
HSA-C1-C2; SEQ ID NO: 48; Fig 13C) can rescue endotoxin (lipopolysaccharide)-impaired
efferocytosis of dying neutrophils by human macrophages. Concentration of fusion protein is
shown on the x-axis, efferocytosis [%] is shown on the y-axis.

Figure 14 shows the effect of the fusion proteins FP330 (EGF-HSA-C1-C2; SEQ ID NO:
42; Fig 14A), FP278 (EGF-HSA-C1-C2-His tag; SEQ ID NO: 44; Fig 14B) and FP776 (EGF-HSA-
C1-C2; SEQ ID NO: 48; Fig 14C) on the promotion of efferocytosis of dying Jurkat cells by human
endothelial cells (HUVEC). Concentration of fusion protein is shown on the x-axis, efferocytosis
[%] is shown on the y-axis.

Figure 15 shows that a single dose of the therapeutic fusion proteins FP278 (EGF-HSA-
C1-C2-His tag; SEQ ID NO: 44), FP330 (EGF-HSA-C1-C2; SEQ ID NO: 42) or FP776 (EGF-
HSA-C1-C2; SEQ ID NO: 48) protects kidney function in a model of ischemia-reperfusion injury-
induced acute kidney injury (AKI). Fig 15A shows that a raise in serum creatinine (sCr) (mg/dL; y-
axis) is reduced by intraperitoneal (i.p.) administration of 0.16mg/kg or 0.5mg/kg of FP278 (SEQ
ID NO: 44) (x-axis). As shown in Fig 15B, intravenous (i.v.) administration of 0.5mg/kg or
1.5mg/kg of the fusion protein FP330 (SEQ ID NO: 42) reduced serum creatinine levels
significantly. Fig 15C shows that i.v. administration of the fusion protein FP776 (SEQ ID NO: 48)
reduced serum creatinine in a dose-dependent manner.

Figure 16 shows that a single dose of the therapeutic fusion protein FP278 (EGF-HSA-
C1-C2-His tag; SEQ ID NO: 44) of either 0.16mg/kg or 0.5mg/kg, reduced blood urea nitrogen
(BUN) levels in a murine model of acute kidney injury.

Figure 17 shows that a single dose of the therapeutic fusion protein FP278 (EGF-HSA-
C1-C2-His tag; SEQ ID NO: 44) protects distant organs from acute phase response elicited by
ischemia reperfusion-induced AKI, based on gene expression of markers of injury. Fig 17A
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exemplifies such AKIl-induced response of serum amyloid protein (SAA) in the murine heart and
Fig 17B exemplifies such AKI-induced response (SAA) in the murine lung, both of which were
potently blocked after single i.p. injection of the MFG-E8-derived fusion protein FP278 (SEQ ID
NO: 44) at 0.16mg/kg or 0.5 mg/kg/i.p.

Figure 18 shows the uptake of superparamagnetic iron oxide (SPIO) contrast agent
(Endorem®) by the liver over time. Endorem® was injected intravenously as a bolus for 1.2 s into
animals with AKI (at 24h post disease induction) or after Sham operation (animals post 24h
nephrectomy). Animals with AKI showed significantly reduced uptake of the contrast agent by the
liver (target = Kupffer cells) compared to Sham animals. Treatment with the fusion protein FP776
(EGF-HSA-C1-C2; SEQ ID NO: 48) dosed prophylactically -30 min before AKI induction, or dosed
therapeutically +5 h post ischemia reperfusion injury induction, protected from the loss of contrast
agent accumulation in the liver of AKI mice.

Figure 19 The therapeutic fusion proteins FP114, also named herein FP260, (EGF-HSA-
C1 SEQ ID No: 34) was tested in the AKI model as described in the Examples at 1.5mg/kg/i.v.
For this study FP114 was administered 30 min hours before ischemia reperfusion injury onset.
Serum markers and kidney weight were assessed 24h post induction of disease. Reduced serum
creatinine and BUN as well as normal kidney weight suggest protection from AKI in this model.

Figure 20 The therapeutic fusion protein FP135, also named herein FP261, (EGF-HSA-
C1 SEQ ID No: 73) was tested in the CCL4 fibrosis model at 0.8mg/kg/i.p. Treatment started
either after 4 weeks of fibrosis induction (with CCL4) (total of 11 doses) or after 5 weeks of
fibrosis induction with CCL4 (total of 8 doses) with 3 weekly doses administered. The third group
of animals was dosed after 6 weeks at stop of disease induction with CCL4 (total of 4 doses). In
all groups, FP135 was dosed once daily during the last 3 days. Liver stiffness was assessed at
day of baseline (at start of experiment) at cessation of CCL4 and 3 days after cessation of CCL4.
The data suggest that in animals which were treated with FP135 (start at after week 4 and 5 of
CCl4) significant accelerated resolution of liver stiffness induced by CCL4 was achieved.

Figure 21. Fig 21A The therapeutic fusion protein FP135 (EGF-HSA-C1 SEQ ID No: 73)
was tested in the CCL4 fibrosis model at 0.8mg/kg/i.p. Treatment started either after 4 weeks of
fibrosis induction (with CCL4) (total of 11 doses) or after 5 weeks fibrosis induction with CCL4
(total of 8 doses) with 3 weekly doses administered or after 6 weeks at stop of disease induction
with CCL4 (total of 4 doses). In all groups, FP135 was dosed once daily during the last 3 days.
The reduction of serum ALT suggest that treatment with FP135 helped to accelerate the
resolution of liver damage caused by CCL4 in the groups in which treatment was started at week
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4 and 5 of CCl4.

Fig 21B The therapeutic fusion protein FP135 (EGF-HSA-C1 SEQ ID No: 73) was tested
in the CCL4 fibrosis model at 0.8mg/kg/i.p. as described for Fig21A The collagen content in livers
of sacrificed animals was quantified by hydroxyproline assay. The reduction observed in 8 and 11
times dosed animals suggest that treatment with FP135 helped to accelerate the resolution of
liver fibrosis caused by CCL4

Fig 21C The therapeutic fusion protein FP135 (EGF-HSA-C1 SEQ ID No: 73) was tested
in the CCL4 fibrosis model at 0.8mg/kg/i.p. as described for Fig21A. The collagen expression in
livers of sacrificed animals was quantified by hydroxyproline assay. The reduction observed in 8
and 11 times dosed animals suggest that treatment with FP135 helped to accelerate the
resolution of liver fibrosis caused by CCL4.

Figure 22 shows Integrin adhesion data for section of truncated proteins FP137, FP135
and FP147.

Figure 23 shows dynamic light scattering (DLS) of C2-truncated MFG-E8 (EGF-C1; SEQ
ID NO: 115) and HSA fusion (EGF-HSA-C1; SEQ ID NO: 73).

Detailed Description
Disclosed herein are therapeutic fusion proteins comprising an integrin binding domain, a

PS binding domain and a solubilizing domain. Also disclosed herein are methods of treatment
using the fusion proteins of the disclosure as well as assays, such as an efferocytosis assay,
useful for the characterization of the fusion proteins.

Definitions

In order that the present disclosure may be more readily understood, certain terms are
specifically defined throughout the detailed description. Unless defined otherwise, all technical
and scientific terms used herein have the same meaning as commonly understood by those of
ordinary skill in the art to which this disclosure pertains.

In all cases where the term ‘comprise’, ‘comprises’, ‘comprising’ or the like are used in
reference to a sequence (e.g., an amino acid sequence), it shall be understood that said
sequence may also be limited by the term ‘consist’, ‘consists’, ‘consisting’ or the like. As used
herein, the phrase ‘consisting essentially of refers to the genera or species of active
pharmaceutical agents included in a method or composition, as well as any excipients inactive for
the intended purpose of the methods or compositions. In some aspects, the phrase ‘consisting
essentially of expressly excludes the inclusion of one or more additional active agents other than
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a multi-specific binding molecule of the present disclosure. In some aspects, the phrase
‘consisting essentially of’ expressly excludes the inclusion of one or more additional active agents
other than a multi-specific binding molecule of the present disclosure and a second co-
administered agent.

The term ‘efferocytosis’ as used herein refers to a process in cell biology, wherein dying or
dead cells, such as apoptotic or necrotic or aged cells or highly activated cells or extracellular
cellular vesicles (microparticles) or cellullar debris- collectively called “prey” - are removed by
phagocytosis, i.e. are engulfed by a phagocytic cell and digested. During efferocytosis, the
phagocytic cells actively tether and engulf the prey, generating intracellular large fluid-filled
vesicles containing the prey called an efferosome, resulting in a lysosomal compartment where
degradation of prey is initiated. During apoptosis, efferocytosis ensures that the dying cells are
removed before their membrane integrity is compromised and their contents could leak into the
surrounding tissues preventing the exposure of the surrounding tissues to DAMPs such as toxic
enzymes, oxidants and other intracellular components such as DNA, histones, and proteases.
Professional phagocytic cells include cells of myeloid origin such as macrophages and dendritic
cells but other, e.g. stromal cells, can also perform efferocytosis such as epithelial and endothelial
cells and fibroblasts. Impaired efferocytosis has been linked to autoimmune diseases and tissue
damage and has been demonstrated in diseases such as cystic fibrosis, bronchiectasis, COPD,
asthma, idiopathic pulmonary fibrosis, rheumatoid arthritis, systemic lupus erythematosus,
glomerulonephritis and atherosclerosis (Vandivier RW et al (2006) Chest, 129(6): 1673-82). No
therapy that specifically promotes efferocytosis has entered clinics as of today.

The term ‘efferocytosis assay’ as used herein and as described in the Examples relates to
an assay system developed for the profiling of fusion proteins, which utilizes human macrophages
or human endothelial cells (HUVECSs) as phagocytic cells. Exemplified herein are a macrophage-
neutrophil efferocytosis assay, an endothelial cell-Jurkat cell efferocytosis assay or an
endothelial-cell microparticle efferocytosis assay. These assays, as described in more detail in
the Examples, can be used to demonstrate that MFG-E8-derived biotherapeutics such as the
fusion proteins of the present disclosure, effectively promote efferocytosis of dying cells and
microparticles by macrophages or endothelial cells. Furthermore, the described macrophage-
neutrophil assay is suitable to demonstrate that such compounds of this invention can even
rescue LPS or S.aureus impaired efferocytosis of dying cells.

The terms ‘polypeptide’ and ‘protein’ are used interchangeably herein to refer to a polymer
of amino acid residues. The phrases also apply to amino acid polymers in which one or more

amino acid residue is an artificial chemical mimetic of a corresponding naturally occurring amino
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acid, as well as to naturally occurring amino acid polymers and non-naturally occurring amino
acid polymer. Unless otherwise indicated, a particular polypeptide sequence also implicitly
encompasses conservatively modified variants thereof.

The term ‘stickiness’ as used herein in relation to proteins of the present disclosure refers
to a result of protein misfolding which promotes protein clumping or aggregation. These unwanted
and nonfunctional effects are a result of surface hydrophobic interactions.

As used herein, ‘C-terminus’ refers to the carboxyl terminal amino acid of a polypeptide
chain having a free carboxyl group (-COOH). As used herein, ‘N-terminus’ refers to the amino
terminal amino acid of a polypeptide chain having a free amine group (-NH2).

As used herein, the term ‘fusion protein’ refers to a protein comprising a number of
domains, which may not constitute an entire natural or wild-type protein but may be limited to an
active domain of the entire protein responsible for binding to a corresponding receptor on the
surface of a cell. The fusion proteins can be generated using recombinant protein design, where
the term ‘recombinant protein’ refers to a protein that has been prepared, expressed, created, or
isolated by recombinant DNA technology means. Tandem fusion, for example, refers to a
technique whereby the proteins or protein domains of interest are simply connected end-to-end
via fusion of N or C termini between the proteins. This provides a flexible bridge structure allowing
enough space between fusion partners to ensure proper folding. However, the N or C terminus of
the peptide are often crucial components in obtaining the desired folding pattern for the
recombinant protein, with the effect that simple end-to-end conjoining of domains can be
ineffective. Alternatively, the process of domain insertion involves the fusion of consecutive
protein domains by encoding desired structures into a single polypeptide chain and sometimes
the insertion of a domain within another domain. In both these afore mentioned processes the
domains are ‘directly linked’ or ‘linked directly’. Domain insertion is often more difficult to carry out
than tandem fusion due to the difficulty in finding an appropriate ligation site in the gene of
interest.

In addition to the aforementioned fusion techniques of direct linkage, an external linker
may be used to maintain the functionality of the protein domains in the fusion protein. Such a
linker, refers to a stretch of amino acids that connects a protein domain to another protein domain
and is referred to herein as an ‘indirect linker’. As such the domains are ‘indirectly linked’ or
‘linked indirectly’. For example, those of ordinary skill in the art appreciate that a polypeptide
whose structure includes two or more functional or organizational domains often includes a
stretch of amino acids between such domains that links them to one another. The linker permits
domain interactions, reinforces stability and can reduce steric hindrance, which often makes them
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preferred for use in engineered protein design even when N and C termini can be fused. In some
embodiments, a linker is characterized in that it tends not to adopt a rigid three-dimensional
structure but rather provides flexibility to the polypeptide. Various types of naturally occurring
linkers have been used in engineered proteins, for example, the immunoglobulin hinge region,
which functions as a linker in many recombinant therapeutic proteins, particularly in engineered
antibody constructs (Pack P et al., (1995) J. Mol. Biol.,246: 28-34). Besides natural linkers, a
multitude of artificial linkers have been devised, which can be subdivided into three categories:
flexible, rigid and in vivo cleavable linkers. (Yu K et al., (2015) Biotech. Advances, 33(1): 155-64;
Chen X et al., (2013) Ad. Drug Delivery Reviews, 65(10): 1357-69). The most widely used flexible
linker sequences are (Gly)n (Sabourin et al., (2007) Yeast, 24: 39-45) and (Gly+Ser)n (SEQ ID
NO: 64) (Huston et al., 1988, 85: 5879-83) where linker length can be adjusted by the copy
number “n”. In some embodiments, a polypeptide comprising a linker element has an overall
structure of the general form D1-linker-D2, wherein D1 and D2 may be the same or different and
represent two domains associated with one another by the linker. In some embodiments, a
polypeptide linker is at least 2, 3, 4, 5, 6,7, 8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100 or more
amino acids in length.

A ‘modification’ or ‘mutation’ of an amino acid residue/position, as used herein, refers to a
change of a primary amino acid sequence as compared to a starting amino acid sequence,
wherein the change results from a sequence alteration involving said amino acid
residue/positions. For example, typical modifications include substitution of the residue (or at said
position) with another amino acid (e.g., a conservative or non-conservative substitution), insertion
of one or more amino acids adjacent to said residue/position, and deletion of said
residue/position. An amino acid ‘substitution’ or variation thereof, refers to the replacement of an
existing amino acid residue in a predetermined (starting) amino acid sequence with a different
amino acid residue. Generally and preferably, the modification results in alteration in at least one
physicobiochemical activity of the variant polypeptide compared to a polypeptide comprising the
starting (or ‘wild-type’) amino acid sequence.

The term ‘conservatively modified variant’ applies to both amino acid and nucleic acid
sequences. With respect to particular nucleic acid sequences, conservatively modified variants
refers to those nucleic acids which encode identical or essentially identical amino acid
sequences, or where the nucleic acid does not encode an amino acid sequence, to essentially
identical sequences. Because of the degeneracy of the genetic code, a large number of
functionally identical nucleic acids encode any given protein. For instance, the codons GCA,
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GCC, GCG and GCU all encode the amino acid alanine. Thus, at every position where an
alanine is specified by a codon, the codon can be altered to any of the corresponding codons
described without altering the encoded polypeptide. Such nucleic acid variations are ‘silent
variations’, which are one species of conservatively modified variations. Every nucleic acid
sequence herein that encodes a polypeptide also describes every possible silent variation of the
nucleic acid. One of skill will recognize that each codon in a nucleic acid (except AUG, which is
ordinarily the only codon for methionine, and TGG, which is ordinarily the only codon for
tryptophan) can be modified to yield a functionally identical molecule. Accordingly, each silent
variation of a nucleic acid that encodes a polypeptide is implicit in each described sequence.

For polypeptide sequences, ‘conservatively modified variants’ include individual
substitutions, deletions or additions to a polypeptide sequence which result in the substitution of
an amino acid with a chemically similar amino acid. Conservative substitution tables providing
functionally similar amino acids are known in the art. Such conservatively modified variants are in
addition to and do not exclude polymorphic variants, interspecies homologs, and alleles. The
following eight groups contain amino acids that are conservative substitutions for one another: 1)
Alanine (A), Glycine (G); 2) Aspartic acid (D), Glutamic acid (E); 3) Asparagine (N), Glutamine
(Q); 4) Arginine (R), Lysine (K); 5) Isoleucine (1), Leucine (L), Methionine (M), Valine (V); 6)
Phenylalanine (F), Tyrosine (Y), Tryptophan (W); 7) Serine (S), Threonine (T); and 8) Cysteine
(C), Methionine (M) (see, e.g., Creighton, Proteins (1984)). In some embodiments, the phrase
‘conservative sequence modifications’ are used to refer to amino acid modifications that do not
significantly affect or alter the binding characteristics of the binding domains of the engineered
proteins of the present disclosure.

A ‘protein variant’ or ‘variant of a protein’ as referred to herein, relates to a protein
comprising a variation in which one or more, for example, 2, 3, 4, 5, 6, 7, 8, 9, 10 amino acids
have been modified. A ‘functional variant’ of a protein as referred to herein, relates to a protein
variant comprising a modification that results in a change to the amino acid sequence but there is
no change to the overall property of the protein or to its function. A ‘truncated variant’ of a protein,
or of a domain of a protein, as referred to herein, relates to a shortened version of a protein, or of
the protein domain, but the shortened version of the protein retains the function of the parent
protein. To determine whether a functional variant or truncated variant has no change in the
overall property or function, these variant proteins can be tested against a full length or
unmodified parent protein for their effect in a number os assays as described in the present
disclosure. For example, promoting efferocytosis by endothelial cells in a human endothelial cell-
Jurkat cell efferocytosis assay, restoring impaired efferocytosis by macrophages in a human
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macrophage-neutrophil efferocytosis assay, reducing the number of plasma microparticles by
clearance in a human endothelial-microparticle efferocytosis assay, and/or providing protection
against multi-organ injury in an acute kidney ischaemia model.

The terms ‘percentage identity’ or ‘percentage sequence identity’ in the context of two or
more nucleic acids or polypeptide sequences, refers to two or more sequences or subsequences
that are the same. Two sequences are ‘substantially identical’ and show ‘sequence identity’ if two
sequences have a specified percentage of amino acid residues or nucleotides that are the same
(i.e., at least 60% identity, optionally at least 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98% or 99% identity over a specified region, or, when not specified, over the entire sequence),
when compared and aligned for maximum correspondence over a comparison window, or
designated region, e.g. as measured using one of the following sequence comparison algorithms
or by manual alignment and visual inspection. Optionally, the identity exists over a region that is
at least about 50 nucleotides (or 10 amino acids) in length, or over a region that is 100 to 500 or
1000, or 2000 or 3000 or more nucleotides in length, or alternatively, 30 to 200, or 300, or 500, or
700 or 800 or 900 or 1000 or more amino acids in length.

For sequence comparison, typically one sequence acts as a reference sequence, to which
test sequences are compared. When using a sequence comparison algorithm, test and reference
sequences are entered into a computer, subsequence coordinates are designated, if necessary,
and sequence algorithm program parameters are designated. Default program parameters can
be used, or alternative parameters can be designated. The sequence comparison algorithm then
calculates the percent sequence identities for the test sequences relative to the reference
sequence, based on the program parameters.

The term ‘comparison window’ as used herein includes reference to a segment of any one
of the number of contiguous nucleic acid or amino acid positions selected from the group
comprising of from 20 to 600, usually about 50 to about 200, more usually about 100 to about 150
in which a sequence may be compared to a reference sequence of the same number of
contiguous positions after the two sequences are optimally aligned. Methods of alignment of
sequences for comparison are known in the art. Optimal alignment of sequences for comparison
can be conducted, e.g., by the local homology algorithm of Smith and Waterman (1970) Adv.
Appl. Math. 2:482¢, by the homology alignment algorithm of Needleman & Wunsch (1970) J. Mol.
Biol., 48: 443, by the search for similarity method of Pearson & Lipman (1988) PNAS USA, 85:
2444, by computerized implementations of these algorithms (GAP, BESTFIT, FASTA, and
TFASTA in the Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science
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Dr., Madison, WI), or by manual alignment and visual inspection (see, e.g., Brent et al., (2003)
Current Protocols in Molecular Biology).

Two examples of algorithms that are suitable for determining percent sequence identity
and sequence similarity are the BLAST and BLAST 2.0 algorithms, which are described in
Altschul et al., (1977) Nuc. Acids Res,. 25: 3389-3402; and Altschul et al., (1990) J. Mol. Biol.,
215: 403-410, respectively. Software for performing BLAST analyses is publicly available through
the National Center for Biotechnology Information.

The BLAST algorithm also performs a statistical analysis of the similarity between two
sequences (see, e.g., Karlin & Altschul (1993) PNAS. USA, 90: 5873-5787). One measure of
similarity provided by the BLAST algorithm is the smallest sum probability (P(N)), which provides
an indication of the probability by which a match between two nucleotide or amino acid
sequences would occur by chance. For example, a nucleic acid is considered similar to a
reference sequence if the smallest sum probability in a comparison of the test nucleic acid to the
reference nucleic acid is less than about 0.2, more preferably less than about 0.01, and most
preferably less than about 0.001.

The percent identity between two amino acid sequences can also be determined using the
algorithm of E. Meyers and W. Miller (Comput. Appl. Biosci. 4:11-17 (1988)) which has been
incorporated into the ALIGN program (version 2.0), using a PAM120 weight residue table, a gap
length penalty of 12 and a gap penalty of 4. In addition, the percent identity between two amino
acid sequences can be determined using the Needleman & Wunsch (supra) algorithm which has
been incorporated into the GAP program in the GCG software package (available at
www.gcg.com), using either a Blossom 62 matrix or a PAM250 matrix, and a gap weight of 16,
14,12,10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6.

A polypeptide is typically substantially identical to a second polypeptide, for example,
where the two peptides differ only by conservative substitutions. Another indication that two
nucleic acid sequences are substantially identical is that the two molecules or their complements
hybridize to each other under stringent conditions.

The term ‘nucleic acid’ is used herein interchangeably with the term ‘polynuclectide’ and
refers to deoxyribonucleotides or ribonucleotides and polymers thereof in either single- or double-
stranded form. The term encompasses nucleic acids containing known nucleotide analogs or
modified backbone residues or linkages, which are synthetic, naturally occurring, and non-
naturally occurring, which have similar binding properties as the reference nucleic acid, and which

are metabolized in a manner similar to the reference nucleotides. Examples of such analogs
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include, without limitation, phosphorothioates, phosphoramidates, methyl phosphonates, chiral-
methyl phosphonates, 2-O-methyl ribonucleotides, peptide-nucleic acids (PNAs).

Unless otherwise indicated, a particular nucleic acid sequence also implicitly
encompasses conservatively modified variants thereof (e.g., degenerate codon substitutions) and
complementary sequences, as well as the sequence explicitly indicated. Specifically, degenerate
codon substitutions may be achieved by generating sequences in which the third position of one
or more selected (or all) codons is substituted with mixed-base and/or deoxyinosine residues
(Batzer et al., (1991) Nucleic Acid Res., 19: 5081; Ohtsuka et al., (1985) J Biol Chem., 260: 2605-
2608; and Rossolini et al., (1994) Mol Cell Probes, 8: 91-98). As used herein, the term, ‘optimized
nucleotide sequence’ means that the nucleotide sequence has been altered to encode an amino
acid sequence using codons that are preferred in the production cell, e.g. a Chinese Hamster
Ovary cell (CHO). The optimized nucleotide sequence is engineered to retain completely the
amino acid sequence originally encoded by the starting nucleotide sequence, which is also known
as the ‘parental’ sequence. In particular embodiments, the optimized sequences herein have
been engineered to have codons that are preferred in CHO mammalian cells.

Therapeutic Fusion Proteins
Integrin binding domains

Integrins are transmembrane receptors that facilitate cell-extracellular matrix (ECM)
adhesion. Upon ligand binding, integrins activate signal transduction pathways that mediate
cellular signals such as regulation of the cell cycle, organization of the intracellular cytoskeleton,
and movement of new receptors to the cell membrane (Giancotti & Ruoslahti (1999) Science, 285
(5430): 1028-32). The presence of integrins allows rapid and flexible responses to events at the
cell surface. Several types of integrins exist, and one cell may have multiple different types on its
surface. Integrins have two subunits: a (alpha) and B (beta), which each penetrate the plasma
membrane and possess several cytoplasmic domains (Nermut MV et a/ (1988). EMBO J., 7 (13):
4093-9). An acidic amino acid features in the integrin-interaction site of many ECM proteins, for
example as part of the amino acid sequence Arginine-Glycine-Aspartic acid (‘RGD’ in the one-
letter amino acid code). The RGD motif has been found in numerous matrix proteins such as
fibronectin, fibrinogen, vitronectin and osteopontin and aids in cell adhesion. The RGD motif is
found in a number of proteins in a conserved protein domain known as an EGF-like domain,
which derived its name from epidermal growth factor where it was first described. The EGF-like
domain is one of most common domains found in extracellular proteins (Hidai C (2018) Open
Access J Trans Med Res., 2(2): 67-71) and some examples of EGF-like domains which contain
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an RGD binding motif are listed below in Table 1.

Table 1: Examples of proteins comprising EGF-like domain proteins containing an RGD integrin

binding motif
"EDIL3 043854 EGF like repeat and discoidin | Scharpf T et al., (2012) |
domain 3
MFG-E8 Q08431 Milk Fat Globule-EGF Factor 8 Taylor MR et al., (1997)
Protein
NRG1 Q02297 Neuregulin-1 Leguchi K et al., (2010)
IGFBP-1 P08833 Insulin-like growth factor binding Haywood NJ et al.,
protein 1 (2017)
P2Y2R P41231 P2Y2 nucleotide receptor Erb L et al., (2001)

The term ‘integrin binding domain’ as used herein refers to a stretch of amino acids, or
protein domain, that has the function of binding to integrins In an embodiment of the present
disclosure, ‘integrin binding domain’ as used herein refers to a stretch of amino acids, or protein
domain, that has the function of binding to integrins and comprising a RGD motif. In an
embodiment of the present disclosure, the integrin binding domain is an EGF-like domain from
human MFG-E8 having the amino acid sequence as set forth in SEQ ID NO: 2. In an alternative
embodiment of the present disclosure, the integrin binding domain is an EGF-like domain from
human EDIL3 (any one of the following sequences: SEQ ID NO: 11, SEQ ID NO: 77, SEQ ID NO:
96, SEQ ID NO: 97, SEQ ID NO: 98, SEQ ID NO: 99, SEQ ID NO: 100, or SEQ ID NO: 101); e,g.,
where the EGF-like domains can be found within the stretch of amino acids 1-132 of SEQ ID NO:
11.

The term ‘binds to integrins’ as used herein refers to an integrin binding activity. Integrin
binding activity can be determined by methods well known in the art. For example, an integrin
adhesion assay is described in the Examples, section 3.2 in which the adherence of fluorescently
labelled avB3 integrin-expressing lymphoma cells to therapeutic fusion proteins of the present
disclosure was determined. An integrin binding domain is considered to have integrin binding
activity if it has at least 10%, such as e.g. at least 25%, at least 50%, at least 75%, more
preferably at least 80%, such as at least 90%, at least 95%, at least 96%, at least 97%, at least
98% of the integrin binding activity as observed for the human MFG-ES8 protein (SEQ ID NO:1)

22



WO 2021/044361 PCT/1B2020/058251

when tested by the same method of determining the respective activity, preferably when tested
using the assay described in the Examples, section 3.2.

Phosphatidylserine binding domains

‘Phosphatidylserine’ (PS), as used herein, relates to the phospholipid, which is a
component of the cell membrane. PS is mostly confined to the inner leaflet of the cell membrane,
while phosphatidylcholine and sphingomyelin are localized largely to the outer leaflet. The
asymmetric distribution of phospholipids is maintained by the action of flippases (P4-ATPases
such as ATP11A and 11C) in the plasma membrane to actively translocate PS from the outer
leaflet to the inner leaflet. Cell surface exposure of PS is observed not only in apoptotic cells, but
also in activated lymphocytes, activated platelets, aged erythrocytes, and some cancer cells and
the respective microparticles (Sakuragi et al., (2019) PNAS USA, 116(8): 2907-12). PS exposure
can be a biomarker for a prothrombotic, inflammatory or ischemic disease state (Pasalic et al.,
(2018) J Thromb Haemost., 16(6): 1198-2010; Ma et al., (2017) supra; Zhao et al., (2016) supra.
PS has a function in a multitude of cell signaling pathways and as essential phospholipid in
coagulation where it can act as enhancer formation of the tenase (factors IXa, Vllla and X) and
prothrombinase (factors Xa, Va and prothrombin) complexes (Spronk et al., (2014) Thromb Res.
133 (Suppl 1): S54-6). Possibly the most understood function of externalized PS is still the ‘eat-
me’ marker for phagocytic cells such as macrophages to engulf apoptotic cells, cell debris or PS-
exposing activated cells. The term ‘phosphatidylserine binding domain’ or ‘PS binding domain’ as
used herein refers to a stretch of amino acids, or protein domain, that has the function of binding
to PS. Examples of endogenous proteins with PS binding domains can be found in Table 2 below.

Table 2: Examples of receptors/proteins with phosphatidylserine binding domains

EDIL3 043854 EGF like repeats and C1-C2 discoidin Dasgupta et al.,
discoidin domains 3 domains (2012)

MFG-ES8 Q08431 milk fat globule-EGF factor | C1-C2 discoidin Andersen et al.,
8 protein, lactadherin domains (2000)

BAI1 014514 Brain-specific thrombospondin Park et al.,
angiogenesis inhibitor 1 type 1 repeats (2007)

TIMA1 QoeD42 T-cell immunoglobulin IgSF-V domain Kobayashi et al.,
and mucin domain- (2007)
containing protein 1

23



WO 2021/044361 PCT/IB2020/058251
TIM3 Q8TDQO | T-cellimmunoglobulin IgSF-V domain Cao et al.,
and mucin domain- (2007)
containing protein 3
TIM4 Q96H15 T-cell immunoglobulin IgSF-V domain Kobayashi et al.,
and mucin domain- (2007)
containing protein 4
Stab1/Stab2 | Q9NY15/ | Stabilin-1 and -2 EGF-like domain Park SY et al.,
Q8WWQ8 repeats (EGFrps) (2009)
in the extracellular
region
TLT2 Q5T2D2 Triggering receptor IgSF domain de Freitas et al.,
expressed on myeloid (2012)
cells-like protein 2
TREM2 QONZC2 | Triggering receptor IgSF-V domain Takahashi et al.,
expressed on myeloid {(2005)
cells 2
CD300a QOUBN4 | CD300a molecule IgSF-V domain Simhadri et al.,
(2012)
RAGE Q15109 Receptor for advanced He et al., (2011)
glycation end products
AxV P08758 Annexin V Ravanat et al.,
(1992)
PSR Phosphatidylserine Mo et al., (2003)
receptor
CD36 P16671 Platelet glycoprotein 4, Banesh et al.,
(2018)
CD68 P34810 Scavenger Receptor Chistiakov et al.,

Class D

(2017)

In an embodiment of the present disclosure, the PS domain is derived from human MFG-

E8 having the amino acid sequence as set forth in SEQ ID NO: 3. In an alternative embodiment of

the present disclosure, the integrin binding domain is a PS binding domain from human EDIL3
(SEQ ID NO: 11), where the PS binding domain comprises amino acids 135-453 of SEQ ID NO:

11.

PS binding activity can be determined by methods well known in the art. For example, a

PS binding assay is described in the Examples, section 3.1, wherein the binding of fusion proteins

of the present disclosure to PS coated on microtiter plates was assessed by competing against
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the binding of biotinylated murine MFG-EB8. In accordance with the present disclosure, a PS

binding domain is considered to have PS binding activity if it has at least 10%, such as e.g. at
least 25%, at least 50%, at least 75%, at least 80%, preferably at least 90%, at least 95%, at least
96%, at least 97%, at least 98% of the PS binding activity as observed for the human MFG-E8
protein shown in SEQ ID NO:1 when tested by the same method of determining the respective

activity, preferably when tested using the assay described in the Examples, section 3.1.

Bridging proteins

There are a number of endogenous proteins that comprise both an integrin binding

domain and a PS binding domain. Examples of such ‘bridging proteins’ are shown in Table 3

below.

Table 3: Bridging proteins containing both integrin and phosphatidylserine binding domains

EDIL3 043854 EGF like repeats | C1-C2 discoidin integrins Dasgupta et

(DEL-1) and discoidin domains (av- B2) al., (2012)
domains 3

MFG-E8 Q08431 milk fat globule- | C1-C2 discoidin integrins Andersen et
EGF factor 8 domains (avb3/b5 a8b1) | al., (2000)
protein,
lactadherin

Pros1 P07225 Protein S y-carboxyglutamic | Tyro3 and Mer | Stitt et al.,

acid (Gla) domain "anticoagulation | (1995)
factor"

Gas6 Q14393 Growth arrest Gla domain Tyro3, Mer and | Stitt et al.,

specific protein 6 AXL (1995)

To be of therapeutic value, it is useful if the bridging protein comprises an integrin binding

domain that recognizes integrins on phagocytes that are typically not sensitive to proteolytic
cleavage or shedding as has been observed in TAM family members or other PS binding
receptors. A protein with a PS binding domain and an integrin binding domain, for example, MFG-
E8 or its paralogue EDIL3/DEL1, have been shown to induce efferocytosis in vitro and therefore
could be of therapeutic value as efferocytosis inductors in AOIs. In contrast, the GAS6 protein for

example, may not be particularly effective in promoting efferocytosis in AOls because its receptor
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on phagocytes (MerTK) is proteolytically cleaved during inflammation and infection as outline
above.

One example of a bridging protein, as listed in Table 3 above, is MFG-ES8, which is one of
the major proteins found in the milk fat globule membrane (MFGM). MFG-E8 is expressed and
secreted by several different types of cells (e.g. mammary epithelial cells, vascular cells,
epididymal epithelial cells, aortic smooth muscle cells, activated macrophages, stimulated
endometrium, and immature dendritic cells) and tissues (e.g. Heart, lungs, mammary glands,
spleen, intestines, liver, kidney, brain, blood, and endothelium). The MFG-E8 protein is also
known by several different names such as, lactadherin, BP47, components 15/16, MFGM,
MGP57/53, PAS-6/PAS-7glycoprotein, cell wall protein SED1, sperm surface protein SP47,
breast epithelial antigen BA46, and O-acetyl GD3 ganglioside synthase (AGS). The MFG-E8
gene is located on chromosome 1 in rats, chromosome 7 in mice, and chromosome 15 in
humans. Alternative splicing of the pre-mRNA of MFG-ES8 results in three isoforms of the human
protein and two forms of mMRNA, long and short variants are expressed in mouse mammary
glands. The human MFG-E8 gene (UniProtKB - Q08431) encodes a protein that is 387 residues
long that is processed to form multiple protein products. The amino acid sequence of human
MFG-E8, which comprises the signal peptide (residues 1-23; underlined), EGF-like domain
(residues 24-67; italicized), C1 domain (residues 70-225; bold), and C2 domain (residues 230-
387; bold and underlined), is provided below:
MPRPRLLAAL CGALLCAPSL LVALDICSKN PCHNGGLCEE ISQEVRGDVF PSYTCTCLKG
YAGNHCETKC VEPLGLENGN IANSQIAASS VRVTFLGLQH WVPELARLNR AGMVNAWTPS
SNDDNPWIQV NLLRRMWVTG VVTQGASRLA SHEYLKAFKV AYSLNGHEFD FIHDVNKKHK
EFVGNWNKNA VHVNLFETPV EAQYVRLYPT SCHTACTLRF ELLGCELNGC ANPLGLKNNS
IPDKQITASS SYKTWGLHLF SWNPSYARLD KOGNFNAWVA GSYGNDQWLQ VDLGSSKEVT
GIITQGARNF GSVQFVASYK VAYSNDSANW TEYQDPRTGS SKIFPGNWDN
HSHKKNLFET PILARYVRIL PVAWHNRIAL RLELLGC (SEQ ID NO: 1).

MFG-E8 lacks the transmembrane function that MFGM has and therefore serves as a

peripheral membrane protein. Human MFG-E8 consists of one N-terminal EGF-like domain (SEQ
ID NO: 2) that binds to avB3 and avp5 integrins expressed on phagocytes and a PS binding
domain (SEQ ID NO: 3) comprising two F5/8-discoidin sub-domains (C1 and C2) that bind with
high affinity to anionic phospholipids. The integrin-binding is a result of the RGD motif located in
residues 46-48 of human MFG-E8 (SEQ ID NO: 1). Apoptotic cells, cell debris, hyperactivated
cells and the majority of microparticles (MPs) expose PS and are targets of MFG-EB8 that, acting

as a bridging molecule, opsonizes these cells and microparticles and links them to avp3 and avp5
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integrins on phagocytes. This bridging action triggers an efficient engulfment program leading to
internalization of the cells, debris and microparticles. The proteins found in MFGM are highly
conserved throughout species. MFG-E8 protein structure varies by species; all species currently
known contain two C domains but differ on the number of EGF-like domains. For example, human
MFG-E8 protein contains one EGF-like domain, whereas bovine MFG-E8 and murine MFG-E8
(SEQ ID NO: 68) have two EGF-like domains, and chicken, frog, and zebrafish have three EGF-
like domains. Domains of MFG-E8, have been proposed previously as constituents of
therapeutics, in particular the PS-binding domains (Kooijmans et al., (2018) Nanoscale, 10(5):
2413-2426) and fragments of MFG-E8 have been described to act in models of fibrosis (US
patent application US2018/0334486).

The non-phlogistic uptake of dying cells, debris and microparticles by professional and
nonprofessional phagocytes plays a critical role in homeostasis after tissue injury (Greenlee-
Wacker (2016) supra). The importance of appropriate clearance became furthermore evident in
genetic models where MFG-E8 knockout mice showed, for example, increased numbers of
(uncleared) dying cells in tissues, exaggerated inflammatory response in disease models such as
neonatal sepsis, autoimmunity, poor angiogenesis and impaired wound healing (Hanayama et al.,
(2004) Science, 204(5474): 1147-50; Das et al., (2016) J Immunol., 196(12): 5089-5100; Hansen
etal., (2017) J Pediatr Surg., 52(9): 1520-7).

In addition, MFG-E8 has been shown to generate a tolerogenic environment by
suppression of T cell activation and proliferation, inhibition of Th1, Th2, and Th17 subpopulations
while increasing regulatory T cell subsets (Tregs). Interestingly, Tregs contribute in return to the
resolution of inflammation by inducing efferocytosis by macrophages (Proto et al., (2018)
Immunity, 49(4): 666-77). MFG-ES8 has been described to promote allogeneic engraftment of
embryonic stem cell-derived tissues across the MHC barrier (Tan et al., (2015) Stem Cell
Reports, 5(5): 741-752). MFG-E8 also has multiple nutritional uses, which aid in promoting tissue
development and protection against infectious agents. Glycoproteins such as MFG-E8 are
potential health enhancing nutraceuticals for food and pharmaceutical applications. MFG-E8 can
also be combined with other nutrients (e.g. probiotics, whey protein micelles, alpha-
hyroxyisocaproic acid, citrulline, and branched chain fatty acids).

Solubilizing domain

As described herein, the therapeutic fusion proteins of the present disclosure comprise an
integrin binding domain and a PS binding domain. In addition, the fusion proteins also comprise
an additional domain that confers a number of desirable properties on the fusion protein. This
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additional domain, which has been termed a ‘solubilizing domain’ for the purposes of this
application, confers improved biological properties such as increased solubility, reduced
aggregation and increased bioactivity. As a result, the fusion protein shows desirable
pharmacokinetic profiles. Furthermore the presence of a solubilizing domain improves the stability
of the therapeutic fusion protein and results in improved expression of the fusion protein
compared to wild-type protein in cell expression systems as shown by an increase in yield
following purification.

The presence of a solubilizing domain may also confer an extended half-life on the
therapeutic fusion protein. For example, many protein drugs are linked to polyethylene glycol
(PEG), reCODE PEG, antibody scaffold, polysialic acid (PSA), hydroxyethyl starch (HES), and
serum proteins, such as albumin, IgG and FcRn, to extend their plasma half-lives and to achieve
enhanced therapeutic effects (Kim et al., (2010) J Pharmacol Exp Ther., 334: 682-92; Weimer et
al., (2008) Thromb Haemost. 99: 659-67; Dumont et al., (2006) BioDrugs, 20: 151-60;
Schellenberger et al., (2009) Nat Biotechnol., 27: 1186-90).

In some embodiments the solubilizing domain is an albumin protein such as human serum
albumin (HSA; SEQ ID NO: 4) or variants thereof. For example, HSA comprising the amino acid
substitution C34S to lower aggregation propensity (SEQ ID NO: 5), or domains of HSA such as
HSA D3; (SEQ ID NO: 6). HSA has a very long serum half-life due to a number of factors
including its relatively large size that reduces renal filtration and its neonatal Fc receptor (FcRn)
binding feature thereby evading intracellular degradation. The use of N-terminal fragments of
HSA for fusions to polypeptides has also been proposed (e.g. Patent application EP399666).
Accordingly, genetically or chemically fusing or conjugating molecules to albumin can stabilize or
extend the shelf-life, and/or retain a molecule’s activity for extended periods of time in solution, in
vitro and/or in vivo. Additional methods relating to HSA fusions can be found, for example, in
international patent applications WO2001/077137 and WO2003/060071.

In some embodiments, the solubilizing domain comprises an antibody Fc domain such as
human Fc-immunoglobulin G1 (Fc-IgG1; SEQ ID NO: 7). The Fc domain may also be modified,
for example, by using knob-into-hole (KiH) based modifications to improve heterodimerization of
Fc by introducing complementary amino acid substitutions in the CH3 domain of the Fc. For
example, the substitution T366W to create a ‘knob’ on one CH3 domain and the substitutions
T366S, L368A and Y407V to create a ‘hole’ on the other CH3 domain (Merchant et a/ (1998) Nat.
Biotechnol., 16(7): 677-81; EU numbering IgG1). Additional modifications that can be included in
the Fc domain either alone or combined with modifications to improve heterodimerization may
comprise, for example, amino acid substitutions to cysteine to create an additional cysteine bond,
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for example S354C and/or Y349C, and amino acid substitutions to reduce or eliminate binding to
Fcy receptors and complement protein C1q, to ‘silence’ immune effector function. The so-called
‘LALA’ double mutation (L234A together with L235A; EU numbering) results in diminished effector
functions (Lund et al., (1992) Mol Immunol., 29: 53-9). Alternatively, the ‘DAPA’ double mutation
(D265A together with P329A; EU numbering) results in diminished effector functions. In an
embodiment of the present disclosure, the Fc domain may comprise the amino acid substitutions
D265A, P329A for Fc silencing and/or the KiH amino acid substitutions T366W (knob) or T366S,
L368A and Y407V (hole). In one embodiment, the Fc domain is derived from human IgG1 and
comprises the amino acid substitutions D265A, P329A (SEQ ID NO: 8). In another embodiment,
the Fc domain is derived from human IgG1 and comprises the amino acid substitutions D265A,
P329A, S354C and the amino acid substitutionT366W (Fc-lgG1-knob; SEQ ID NO: 9). In another
embodiment, the Fc domain is derived from human IgG1 and comprises the amino acid
substitutions D265A, P329A, Y349C and the amino acid substitutions T366S, L368A and Y407V
(Fc-1gG1-hole; SEQ ID NO: 10).

In some embodiments, the the solubilizing domain comprises an antibody Fc domain
derived from human IgA, IgD, IgE or IgM.

In some embodiments, the solubilizing domain comprises SUMO (Small Ubiquitin-like
Modifier), Ubiquitin, GST (Glutathion S-transferase), or variants thereof.

Linkage and Orientation of Domains of Therapeutic Fusion Proteins

The integrin binding domain, PS binding domain and solubilizing domain of the fusion
proteins of the present disclosure are linked. As used herein, the term ‘linked’ or ‘linking’ refers to
one domain of the fusion protein being attached, directly or indirectly, to another domain of the
fusion protein. Direct attachment is a form of linkage, and is referred to herein as ‘fused’ or
‘fusion’. Using a molecule having the form A-B-C as an example: domain A is linked directly to
domain B and linked directly to domain C. As such, domain A may also be described as being
fused to domain B which is fused to domain C. As another example, domain A is linked directly to
domain B and linked indirectly to domain C. As such, domain A may also be described as being
fused to domain B which is linked indirectly by an internal linker to domain C.

In some embodiments the linkage is a direct linkage and the domains are therefore fused
to each other. In some embodiments an integrin binding domain is fused to a PS binding domain
that is fused to a solubilizing domain. Specifically, the PS binding domain (e.g. C1-C2 discoidin
sub-domains) is fused to the C-terminus of the integrin binding domain (e.g. an EGF-like domain)
and fused to the N-terminus of the solubilizing domain (e.g. HSA). In some embodiments a
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solubilizing domain is fused to an integrin binding domain that is fused to a PS binding domain.
Specifically, the integrin binding domain (e.g. an EGF-like domain) is fused to the C-terminus of
the solubilizing domain (e.g. HSA) and fused to the N-terminus of the PS binding domain (e.g.
C1-C2 discoidin sub-domains). In some embodiments, an integrin binding domain is fused to a
PS binding domain comprising C1-C2 discoidin sub-domains and a solubilizing domain is inserted
between the C1-C2 discoidin sub-domain. Specifically, C terminus of the integrin binding domain
(e.g- an EGF-like domain) is fused to the N-terminus of the C1 discoidin sub-domain and the C-
terminus of the C1 discoidin sub-domain is fused to the N-terminus of the solubilizing domain
(e.g- HSA) and the C-terminus of the solubilizing domain is fused to the N-terminus of the C2
discoidin sub-domain. In another embodiment, an integrin binding domain is fused to a
solubilizing domain which is fused to a PS binding domain. Specifically, the solubilizing domain
(e.g. HSA) is fused to the C-terminus of the integrin binding domain (e.g. EGF-like domain) and to
the N-terminus of the PS binding domain (e.g. C1-C2 discoidin sub-domains). In one
embodiment, HSA is fused to the C-terminus of an EGF-like domain and fused to the N-terminus
of the C1 discoidin domain.

In some embodiments, the solubilizing domain (e.g. HSA) is fused between an integrin
binding domain and a PS binding domain. In some embodiments, the integrin binding domain is
located at the N-terminus of the fusion protein and the PS binding domain is located at the C-
terminus of the fusion protein.

In some embodiments, the fusion protein comprises a first region containing an integrin
binding domain, e.g. EGF-like domain, a second region containing a solubilizing domain (e.g.
HSA or Fc), and a third region containing the PS binding domain, e.g. C1 and/or C2 discoidin
domain. In some embodiments, the integrin binding domain is located at the N-terminus of the
fusion proteinand the PS binding domain is located at the C-terminus of the fusion protein.

In some embodiments, the solubilizing domain (e.g. HSA or Fc) is HSA.

In some embodiments, the solubilizing domain is HSA, or a functional variant therefore.

In some embodiments, the solubilizing domain is the antibody Fc-immunoglobulin G1 (Fc-
IgG1; SEQ ID NO: 7).

In a preferred embodiment, HSA comprising an amino acid sequence as set forth in SEQ
ID NO: 5 is fused to the C-terminus of the EGF-like domain of MFG-E8 and fused to the N-
terminus of the PS binding domain of MFG-ES8. In one embodiment, the fusion protein comprises
an amino acid sequence as set forth in SEQ ID NO: 46 (FP068). In one embodiment, the fusion
protein comprises an amino acid sequence as set forth in SEQ ID NO: 48 (FP776).

In an alternative embodiment, HSA comprising an amino acid sequence as set forth in
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SEQ ID NO: 5 is fused to the C-terminus of the EGF-like domain of EDIL3 and fused to the N-
terminus of the PS binding domain of EDIL3. In one embodiment, the fusion protein comprises an
amino acid sequence as set forth in SEQ ID NO: 70 (FP1068). In one embodiment, the fusion
protein comprises an amino acid sequence as set forth in SEQ ID NO: 69 (FP1776).

In some embodiments, the linkage is via a polypeptide linker and a polypeptide linker that,
for example, joins an solubilizing domain to a PS binding domain in a fusion protein of the present
disclosure is referred to as an ‘external linker’. These external linkers typically comprise glycine
(G) and/or serine (S) and may also comprise glycine and leucine (GL) or glycine and valine (GL).
In some embodiments the linker comprises multiples of G and S residues, for example, G»S and
multiples thereof such as (G2S)4 as set forth in SEQ ID NO: 62, (GS)4 as set forth in SEQ ID NO:
63, G4S as set forth in SEQ ID NO: 64 or (G4S): as set forth in SEQ ID NO: 65.

In some embodiments, an external linker is fused between the C-terminus of an integrin
binding domain and the N-terminus of a solubilizing domain. Specifically, an external linker is
fused to the C-terminus of an EGF-like domain and the N-terminus of HSA. In some
embodiments, an external linker is fused between the C-terminus of a solubilizing domain and the
N-terminus of a PS binding domain. Specifically an external linker is fused to the C-terminus of
HSA and the N-terminus of the PS binding domain. In some embodiments, an external linker is
fused between the C-terminus of an integrin binding domain and the N-terminus of a solubilizing
domain, and an additional external linker is fused between the C-terminus of the solubilizing
domain and the N-terminus of a PS binding domain. Specifically, an external linker is fused to the
C-terminus of an EGF-like domain and the N-terminus of HSA, and an additional external linker is
fused to the C-terminus of HSA and the N-terminus of a PS binding domain.

In some embodiments, an external linker comprising GS is fused to the C-terminus of an
integrin binding domain and to the N-terminus of a solubilizing domain. In some embodiments, an
external linker comprising GL is fused to the C-terminus of a solubilizing domain and to the N-
terminus of a PS binding domain. In some embodiments, an external linker comprising (G2S)4
(SEQ ID NO: 62) is fused to the C-terminus of a solubilizing domain and to the N-terminus of a
PS binding domain. In some embodiments, an external linker comprising G4S (SEQ ID NO: 64) is
fused to the C-terminus of a solubilizing domain and to the N-terminus of a PS binding domain. In
some embodiments, an external linker comprising (G4S)2 (SEQ ID NO: 65) is fused to the C-
terminus of a solubilizing domain and to the N-terminus of a PS binding domain.

In one embodiment, an external linker comprising GS is fused to the C-terminus of an
EGF-like domain and to the N-terminus of HSA. A fusion protein of the present disclosure
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comprising this structure has an amino acid sequence as set forth in SEQ ID NO: 42 (FP330).

In one embodiment, an external linker comprising GS is fused to the C-terminus of an
EGF-like domain and to the N-terminus of HSA, and a further external linker comprising (GS)4
(SEQ ID NO: 63) is fused to the C-terminus of HSA and to the N-terminus of a PS binding
domain.

In one embodiment, an external linker comprising GS is fused to the C-terminus of an
EGF-like domain and to the N-terminus of HSA, and a further external linker comprising (G2S)4
(SEQ ID NO: 62) is fused to the C-terminus of HSA and to the N-terminus of a PS binding
domain. A fusion protein of the present disclosure comprising this structure has an amino acid
sequence as set forth in SEQ ID NO: 42 (FP330).

In one embodiment, an external linker comprising GS is fused to the C-terminus of an
EGF-like domain and to the N-terminus of HSA. The C-terminus of HSA is directly fused to the N-
terminus of a PS binding domain.

In one embodiment, an external linker comprising GS is fused to the C-terminus of an
EGF-like domain and to the N-terminus of HSA, and an additional external linker comprising G4S
(SEQ ID NO: 64) is fused to the C-terminus of HSA and to the N-terminus of a PS binding
domain. A fusion protein of the present disclosure comprising this structure has an amino acid
sequence as set forth in SEQ ID NO: 54 (FP811).

In one embodiment, an external linker comprising GS is fused to the C-terminus of an
EGF-like domain and to the N-terminus of HSA, and a further external linker comprising (G4S)»
(SEQ ID NO: 65) is fused to the C-terminus of HSA and to the N-terminus of a PS binding
domain. A fusion protein of the present disclosure comprising this structure has an amino acid
sequence as set forth in SEQ ID NO: 56 (FP010).

In some embodiments, a His tag is fused to an external linker comprising GS (GS-6xHis;
SEQ ID NO: 66) which is fused to the C-terminus of a PS binding domain. In one embodiment, a
fusion protein of the present disclosure comprising a His tag has an amino acid sequence as set
forth in SEQ ID NO: 44 (FP278) or SEQ ID NO: 60 (FP114 or FP260).

Functional Properties of Therapeutic Fusion Proteins

The present disclosure provides fusion proteins derived from human MFG-E8 and which
are effective in promoting efferocytosis and therefore are active in eliminating the key drivers of
systemic inflammation and microvascular pathology. As set out in the Examples, the fusion
proteins having the general structure EGF-HSA-C1-C2 have been shown to be effective in a
number of efferocytosis assays. For example, the fusion proteins have been effective in restoring
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lipopolysaccharide (LPS) or S.aureus impaired efferocytosis of macrophages and boosting

efferocytosis of microparticl
been effective in protecting

es and dying cells by endothelial cells. The fusion proteins have also
kidney function and protecting against bodyweight loss in a mouse

model of acute kidney injury.

Exemplary Protein Seque

nces

The amino acid sequences in Table 4 include examples of therapeutic fusion proteins of

the present disclosure, as well as portions thereof.

Throughout the text

of this application, should there be a discrepancy between the text of

the specification (e.g., Table 4) and the sequence listing, the text of the specification shall prevail.

Table 4. Exemplary Protein Sequences

MFG-E8

MPRPRLLAALCGALLCAPSLLVALDICSKNPCHNGGLCEEISQEVRGDVFP
TCLKGYAGNHCETKCVEPLGLENGNIANSQIAASSVRVTFLGLQHWVPELARLN
RAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYLKAFKVA
YSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPTSCHTA
CTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNPSYARLD
KQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVASYKVAY
SNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVAWHNR
IALRLELLGC

2 EGF-like
domain of MFG-
E8

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETK

3 PS binding
domain of MFG-
E8

(C1-C2 sub-
domains)

CVEPLGLENGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSND
DNPWIQVNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNK
KHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCA
NPLGLKNNSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYG
NDQWLQVDLGSSKEVTGIITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPR
TGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGC

4 HSA wild-type

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDD
NPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKA
AFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVA
RLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSIS
SKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFL
GMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVE
EPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSK
CCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSA
LEVDETYVPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKA
VMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAAL

5 HSA (C34S)

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDD
NPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKA
AFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVA
RLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSIS
SKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFL
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GMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVE
EPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSK
CCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSA
LEVDETYVPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKA
VMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAAL

HSA D3

LVEEPQNLIKONCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVG
SKCCKHPEAKRMPCAEDCLSVFLNQLCVLHEKTPVSDRVTKCCTESLVNGRPCF
SALEVDETYVPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQL
KAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAALGL

Fe-gGT wild-
type

APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP
GK

Fe-lgG1 silent

APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVAVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALAAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP
GK

Fc-lgG1 Knob

APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVAVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALAAPIEKTISKA
KGQPREPQVYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP
GK

10

Fc-lgG1 Hole

APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVAVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALAAPIEKTISKA
KGQPREPQVCTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP
GK

11

Human EDIL3

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTSAGP
CTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHNINECEVEPCKNG
GICTDLVANYSCECPGEFMGRNCQYKCSGPLGIEGGIISNQQITASSTHRALFGL
QKWYPYYARLNKKGLINAWTAAENDRWPWIQINLQRKMRVTGVITQGAKRIGSP
EYIKSYKIAYSNDGKTWAMYKVKGTNEDMVFRGNIDNNTPYANSFTPPIKAQYVR
LYPQVCRRHCTLRMELLGCELSGCSEPLGMKSGHIQDYQITASSIFRTLNMDMF
TWEPRKARLDKQGKVNAWTSGHNDQSQWLQVDLLVPTKVTGIITQGAKDFGHV
QFVGSYKLAYSNDGEHWTVYQDEKQRKDKVFQGNFDNDTHRKNVIDPPIYARHI
RILPWSWYGRITLRSELLGCTEEE

12

FP050

EDIL3 EGF-
HSA-C1-C2

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTSAGP
CTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHNINECEVEPCKNG
GICTDLVANYSCECPGEFMGRNCQYKGSDAHKSEVAHRFKDLGEENFKALVLIA
FAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATL
RETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEET
FLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDE
GKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVH
TECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDE
MPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAK
TYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNA
LLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQL
CVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICT
LSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAE
EGKKLVAASQAALGLGGSGGSGGSGGSCSGPLGIEGGIISNQQITASSTHRALF
GLQKWYPYYARLNKKGLINAWTAAENDRWPWIQINLQRKMRVTGVITQGAKRIG
SPEYIKSYKIAYSNDGKTWAMYKVKGTNEDMVFRGNIDNNTPYANSFTPPIKAQY
VRLYPQVCRRHCTLRMELLGCELSGCSEPLGMKSGHIQDYQITASSIFRTLNMD
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MFTWEPRKARLDKQGKVNAWTSGHNDQSQWLQVDLLVPTKVTGITQGAKDFG
HVQFVGSYKLAYSNDGEHWTVYQDEKQRKDKVFQGNFDNDTHRKNVIDPPIYA
RHIRILPWSWYGRITLRSELLGC

84

EDIL3 EGF-
like domain
1[EDIL3]-HSA-
C1-C2[EDIL3]

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTGSDA
HKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADE
SAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNP
NLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAF
TECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARL
SQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSK
LKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLG
MFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEE
PQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKC
CKHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSAL
EVDETYVPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAV
MDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAALGLGGSGGSGGSGGSCS
GPLGIEGGIISNQQITASSTHRALFGLQKWYPYYARLNKKGLINAWTAAENDRWP
WIQINLQRKMRVTGVITQGAKRIGSPEYIKSYKIAYSNDGKTWAMYKVKGTNEDM
VFRGNIDNNTPYANSFTPPIKAQYVRLYPQVCRRHCTLRMELLGCELSGCSEPL
GMKSGHIQDYQITASSIFRTLNMDMFTWEPRKARLDKQGKVNAWTSGHNDQSQ
WLQVDLLVPTKVTGITQGAKDFGHVQFVGSYKLAYSNDGEHWTVYQDEKQRK
DKVFQGNFDNDTHRKNVIDPPIYARHIRILPWSWYGRITLRSELLGC

85

EDIL3 EGF-like
domain
2[EDIL3]-HSA-
C1-C2[EDIL3]

SAGPCTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHGSDAHKSEV
AHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENC
DKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLV
RPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQA
ADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPK
AEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCE
KPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYA
RRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQ
NCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAK
RMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYV
PKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAF
VEKCCKADDKETCFAEEGKKLVAASQAALGLGGSGGSGGSGGSCSGPLGIEGG
ISNQQITASSTHRALFGLQKWYPYYARLNKKGLINAWTAAENDRWPWIQINLQR
KMRVTGVITQGAKRIGSPEYIKSYKIAYSNDGKTWAMYKVKGTNEDMVFRGNID
NNTPYANSFTPPIKAQYVRLYPQVCRRHCTLRMELLGCELSGCSEPLGMKSGHI
QDYQITASSIFRTLNMDMFTWEPRKARLDKQGKVNAWTSGHNDQSQWLQVDLL
VPTKVTGIITQGAKDFGHVQFVGSYKLAYSNDGEHWTVYQDEKQRKDKVFQGN
FDNDTHRKNVIDPPIYARHIRILPWSWYGRITLRSELLGC

86

EDIL3 EGF-like
domain
3[EDIL3]-HSA-
C1-C2[EDIL3]

NINECEVEPCKNGGICTDLVANYSCECPGEFMGRNCQYKGSDAHKSEVAHRFK
DLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLH
TLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEV
DVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKA
ACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFA
EVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLL
EKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRH
PDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCE
LFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMP
CAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKE
FNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEK
CCKADDKETCFAEEGKKLVAASQAALGLGGSGGSGGSGGSCSGPLGIEGGIISN
QQITASSTHRALFGLQKWYPYYARLNKKGLINAWTAAENDRWPWIQINLQRKMR
VTGVITQGAKRIGSPEYIKSYKIAYSNDGKTWAMYKVKGTNEDMVFRGNIDNNTP
YANSFTPPIKAQYVRLYPQVCRRHCTLRMELLGCELSGCSEPLGMKSGHIQDYQ
ITASSIFRTLNMDMFTWEPRKARLDKQGKVNAWTSGHNDQSQWLQVDLLVPTK
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VTGITQGAKDFGHVQFVGSYKLAYSNDGEHWTVYQDEKQRKDKVFQGNFDND
THRKNVIDPPIYARHIRILPWSWYGRITLRSELLGC

87

EDIL3 EGF-like
domain 1-
2[EDIL3]-HSA-
C1-C2[EDIL3]

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTSAGP
CTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHGSDAHKSEVAHRF
KDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSL
HTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPE
VDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADK
AACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEF
AEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPL
LEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARR
HPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNC
ELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRM
PCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPK
EFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVE
KCCKADDKETCFAEEGKKLVAASQAALGLGGSGGSGGSGGSCSGPLGIEGGIS
NQQITASSTHRALFGLQKWYPYYARLNKKGLINAWTAAENDRWPWIQINLQRKM
RVTGVITQGAKRIGSPEYIKSYKIAYSNDGKTWAMYKVKGTNEDMVFRGNIDNNT
PYANSFTPPIKAQYVRLYPQVCRRHCTLRMELLGCELSGCSEPLGMKSGHIQDY
QITASSIFRTLNMDMFTWEPRKARLDKQGKVNAWTSGHNDQSQWLQVDLLVPT
KVTGITQGAKDFGHVQFVGSYKLAYSNDGEHWTVYQDEKQRKDKVFQGNFDN
DTHRKNVIDPPIYARHIRILPWSWYGRITLRSELLGC

88

EDIL3 EGF-like
domain 2-
3[EDIL3]-HSA-
C1-C2[EDIL3]

SAGPCTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHNINECEVEP
CKNGGICTDLVANYSCECPGEFMGRNCQYKGSDAHKSEVAHRFKDLGEENFKA
LVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCT
VATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHD
NEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDEL
RDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLT
KVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVE
NDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLR
LAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKF
QNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVL
NQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHA
DICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKET
CFAEEGKKLVAASQAALGLGGSGGSGGSGGSCSGPLGIEGGIISNQQITASSTH
RALFGLQKWYPYYARLNKKGLINAWTAAENDRWPWIQINLQRKMRVTGVITQGA
KRIGSPEYIKSYKIAYSNDGKTWAMYKVKGTNEDMVFRGNIDNNTPYANSFTPPI
KAQYVRLYPQVCRRHCTLRMELLGCELSGCSEPLGMKSGHIQDYQITASSIFRTL
NMDMFTWEPRKARLDKQGKVNAWTSGHNDQSQWLQVDLLVPTKVTGIITQGAK
DFGHVQFVGSYKLAYSNDGEHWTVYQDEKQRKDKVFQGNFDNDTHRKNVIDP
PIYARHIRILPWSWYGRITLRSELLGC

89

EDIL3 EGF-like
domain 1-
3[EDIL3]-HSA-
C1-C2[EDIL3]

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTNINE
CEVEPCKNGGICTDLVANYSCECPGEFMGRNCQYKGSDAHKSEVAHRFKDLGE
ENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFG
DKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMC
TAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLP
KLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKL
VTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVV
LLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLG
EYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYL
SVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFT
FHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADD
KETCFAEEGKKLVAASQAALGLGGSGGSGGSGGSCSGPLGIEGGIISNQQITAS
STHRALFGLQKWYPYYARLNKKGLINAWTAAENDRWPWIQINLQRKMRVTGVIT
QGAKRIGSPEYIKSYKIAYSNDGKTWAMYKVKGTNEDMVFRGNIDNNTPYANSF
TPPIKAQYVRLYPQVCRRHCTLRMELLGCELSGCSEPLGMKSGHIQDYQITASSI

36




WO 2021/044361

PCT/1B2020/058251

FRTLNMDMFTWEPRKARLDKQGKVNAWTSGHNDQSQWLQVDLLVPTKVTGIIT
QGAKDFGHVQFVGSYKLAYSNDGEHWTVYQDEKQRKDKVFQGNFDNDTHRKN
VIDPPIYARHIRILPWSWYGRITLRSELLGC

13

FP0O50
nucleic acid

gacatctgcgaccccaatccttgcgagaatggeggceattigtctgectggactggecgatggeagetictcttgtga
atgccccgatggcttcacagaccccaattgcagetetgtggtggaagtggecagegacgaggaagaacctaca
agcgctggceccctgcacacccaatccatgtcataatggeggaacctgegagatcagegaggectacagaggeg
ataccttcatcggctacgtgtgcaagtgccccagaggcttcaatggceatccactgccagcacaacatcaacgagt
gcgaggtggaaccatgcaagaacggeggcatctgtaccgacctggtggecaattactettgegagtgecctgge
gagttcatgggcagaaactgccagtacaagggatccgacgctcacaagtctgaggtggcecacagattcaagg
acctgggcgaagagaacttcaaggecctggtgctgatcgccticgetcagtatctgcageagagecctitcgagg
accacgtgaagctggtcaacgaagtgaccgagticgccaagacctgtgtggecgatgagagegecgagaactg
tgacaagagcctgcacacactgticggcgacaagcetgtgtaccgtggecacactgagagaaacctacggegag
atggccgactgcetgtgccaagcaagageccgagagaaacgagtgeticctgcagcacaaggacgacaaccee
aacctgcctagactcgtgcgacccgaagtggatgtgatgtgcaccgectticacgacaacgaggaaaccttcetg
aagaagtacctgtacgagatcgccagacggcacccctacttitatgcecctgagetgetgticticgccaageggta
taaggccgccttcaccgaatgttgeccaggecgctgataaggctgectgtctgetgectaagetggacgagetgag
agatgagggcaaagccagclctgccaagcagagactgaagtgcgecagectgcagaagticggegagagag
clittaaggcctgggecgttgccagactgagecagagatticctaaggecgagttigeccgaggtgtccaagetegtg
accgatctgacaaaggtgcacaccgagtgctgtcacggegatctgctggaatgtgecgacgatagagecgacct
ggccaagtatatctgcgagaaccaggacagcatcagcagcaagctgaaagagtgctgcgagaageccctget
ggaaaagtctcactgtatcgcecgaggtcgagaacgacgagatgcectgetgatctgectagectggeegecgattt
cgtggaaagcaaggatgtgtgcaagaactacgccgaggcecaaagatgtgtttctgggcatgttictgtatgagtac
gcccgeagacaccecgactattctgtggtictgetgetgeggetggecaagacatacgagacaaccctggaaaa
atgctgegecgetgecgatectcacgagtgttatgccaaggtgticgacgagttcaagecactggtggaagaacc
ccagaacctgatcaagcagaactgcgagctgticgagcagetgggegagtacaagttccagaatgecctgeteg
tgcggtacaccaagaaagtgcctcaggtgtccacacctacactggtigaggtgtcecggaatctgggcaaagigg
gcagcaagtgttgcaagcaccctgaggccaagagaatgecttgcgecgaggattacctgagegtggtgetgaat
cagctgtgcgtgctgcacgagaaaacccctgtgtccgacagagtgaccaagtgetgtaccgagagcectcgtgaa
cagaaggccttgctttagcgecctggaagtggacgagacatacgtgcccaaagagticaacgccgagacattca
ccttccacgecgatatctgcaccctgtccgagaaagageggceagatcaagaagcagacagcecctggtcgaget
ggttaagcacaagcccaaggecaccaaagaacagetgaaggecgtgatggacgacttcgecgecttigtcgag
aagtgctgcaaggccgacgacaaagagacatgcticgccgaagagggcaagaaactggtggctgectctcag
gctgetctcggacttggaggaageggaggatctggeggticcggaggaagttgtictggecctettggeatcgaag
gcggcatcatcagcaatcagcagatcaccgcecageageacccacagagceactgtitggactgcagaaatggta
tcectactacgeccggcetgaacaagaagggcectgattaacgectggacagecgecgagaatgacagatggece
tggattcagatcaacctgcagcggaagatgagagtgaccggcegttatcacacagggegecaaaagaatcgge
agccccgagtacatcaagagctacaagatcgectacagcaacgacggcaagacctgggecatgtacaaagtg
aagggcaccaacgaggacatggtgticcggggcaacatcgacaacaacaccccttacgccaacagettcace
cctectatcaaggeccagtacgtgeggcetgtacectcaagtgtgcagaaggceactgtaccctgagaatggaactg
ctgggctgcgaactgtctggetgtictgagecactgggeatgaagtccggcecacatccaggattaccagatcaca
gcctccagceatcttcagaaccctgaacatggatatgticacctgggagecccggaaggecagactggataagea
gggaaaagtgaatgcctggaccageggccacaacgaccagictcaatggcetgcaagtggacctgcetggtgece
accaaagtgaccggaatcattactcagggcgcaaaggacticggccacgtgcagtitgtgggetcctacaagcetg
gcctactccaacgatggegageactggacagtgtaccaggacgagaagceagegcaaggataaggtgticecag
ggaaacttcgataacgatacccaccggaagaacgtgatcgaccctccaatctacgccagacacatcagaatect
gcctiggtctiggtacggcagaatcaccctgagatccgagcetgetgggatge

90

Nucleic acid of
Seq ID NO: 84

gacatctgcgaccccaaccectgcgagaacggeggcatetgectgeccggectggecgacggeagcttcaget
gcgagtgeccegacggcttcaccgaccccaactgcagcagegtggtggaggtggecagegacgaggaggag
cccaccggeagegacgceccacaagagegaggtggeccaccggticaaggacctgggegaggagaacttcaa
ggccctggtgetgategecticgeccagtacctgcagcagagecccttcgaggaccacgtgaagetggtgaacg
aggtgaccgagttcgccaagacctgegtggccgacgagagegecgagaactgcgacaagagectgcacace
ctgttcggcgacaagcetgtgcaccgtggecaccctgegggagacctacggegagatggecgactgetgegeca
agcaggagcccgageggaacgagtgcticctgcagcacaaggacgacaaccccaacctgecccggetggtg
cggcccgaggtggacgtgatgtgcaccgcecticcacgacaacgaggagaccticctgaagaagtacctgtacg
agatcgcceggeggeaccectactictacgeeceegagetgetgticticgeccaageggtacaaggecgecttca
ccgagtgctgccaggecgecgacaaggecegcectgectgetgeccaagetggacgagetgegggacgaggge
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aaggccagcagcegecaagcageggctgaagtgegecagectgcagaagttcggegagegggecticaagge
ctgggecegtggeccggcetgagecageggticcccaaggecgagticgecgaggtgageaagetggtgaccgac
ctgaccaaggtgcacaccgagtgctgccacggegacctgctggagtgegecgacgaccgggecgacctggec
aagtacaictgcgagaaccaggacagcatcagcagcaagetgaaggagtgctgecgagaageccctgctggag
aagagccactgcatcgcecgaggtggagaacgacgagatgeccgecgacctgeccagectggecgecgacttc
gtggagagcaaggacgtgtgcaagaactacgccgaggecaaggacgtgticetgggceatgticetgtacgagta
cgeceggeggeaccecgactacagegtggtgetgetgetgeggetggecaagacctacgagaccaccectggag
aagtgctgcgecgecgecgacceccacgagtgctacgecaaggtgticgacgagttcaageccectggtggagg

agccccagaacctgatcaagcagaactgcgagcetgttcgagcagetgggegagtacaagttccagaacgecct
gctggtgcggtacaccaagaaggtgccccaggtgageacccccaccetggtggaggtgagecggaacctggg
caaggtgggcagcaagtgctgcaagcaccecgaggecaageggatgecctgcgecgaggactacctgagegt
ggtgctgaaccagctgtgcgtgetgcacgagaagacceccegtgagegaccgggtgaccaagtgetgcacega

gagcctggtgaaccggeggcecctgcttcagegeectggaggtggacgagacctacgtgeccaaggagttcaac
gccgagaccttcaccttccacgecgacatctgcacectgagecgagaaggageggceagatcaagaageagace
gccctggtggagetggtgaagcacaagceccaaggecaccaaggageagcetgaaggecgtgatggacgacttc
gccgccttegtggagaagtgctgcaaggecgacgacaaggagacctgeticgeccgaggagggcaagaagctg
gtggccgecagecaggecgecctgggectgggeggeageggeggeageggeggeageggeggeagetgea
gcggecccctgggceatcgagggeggceatcatcagcaaccagceagatcaccgecageageacccaccgggee
ctgttcggcectgcagaagtggtaccectactacgeccggetgaacaagaagggcectgatcaacgectggacege
cgccgagaacgaccggtggecctggatccagatcaacctgcageggaagatgegggtgaccggegtgatcac
ccagggegecaageggatcggecageccecgagtacatcaagagcetacaagatcgectacagcaacgacggea
agacctgggccatgtacaaggtgaagggcaccaacgaggacatggtgttccggggcaacatcgacaacaaca
ccccctacgecaacagcticaccecccccatcaaggeccagtacgtgeggetgtacceecaggtgtgecggcgg
cactgcaccctgeggatggagcetgctgggcetgegagetgageggcetgcagegageccctgggeatgaagage

ggccacatccaggactaccagatcaccgccageagceatcticcggaccctgaacatggacatgttcacctggga
gecceggaaggeccggetggacaageagggcaaggtgaacgectggaccageggecacaacgaccagag

ccagtggctgcaggtggacctgetggtgcccaccaaggtgaccggeatcatcacccagggegecaaggacttc

ggccacgtgcagttcgtgggcagcetacaagetggectacagcaacgacggcgageactggaccgtgtaceag

gacgagaagcagcggaaggacaaggtgttccagggceaacttcgacaacgacacccaccggaagaacgtgat
cgacccccccatctacgeccggeacatecggatcctgeectggagcetggtacggecggatcaccetgeggage

gagctgetgggctge
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Nucleic acid of
Seq ID NO: 85

agcgecggceccctgcacceccaaccectgecacaacggeggeacctgecgagatcagegaggectacegggg
cgacaccticatcggctacgtgtgcaagtgcccecggggctticaacggceatccactgccagcacggeagegacg
cccacaagagcgaggtggeccaccggticaaggacctgggcgaggagaacticaaggecctggtgetgateg
ccttcgeccagtacctgecageagagecccticgaggaccacgtgaagetggtgaacgaggtgaccgagttcgec
aagacctgcgtggccgacgagagegecgagaactgcgacaagagcectgcacaccctgticggegacaagcetg
tgcaccgtggecaccctgegggagacctacggegagatggecgactgetgegecaageaggageccgageg
gaacgagtgcttcctgcagcacaaggacgacaaccccaacctgecceggetggtgeggeccgaggtggacgt
gatgtgcaccgccticcacgacaacgaggagaccticctgaagaagtacctgtacgagatcgeccggeggeac
ccctacttctacgececccgagetgctgttcticgccaageggtacaaggecgcecticacegagtgetgecaggecg
ccgacaaggccgcctgectgetgeccaagcetggacgagetgegggacgagggcaaggecageagegecaa
gcagcggctgaagtgegecagectgcagaagticggegagegggcecttcaaggectgggecgtggeccggctg
agccagcggttccccaaggecgagticgecgaggtgagcaagctggtgaccgacctgaccaaggtgcacace
gagtgctgccacggegacctgctggagtgegecgacgaccgggecgacctggecaagtacatetgegagaac
caggacagcatcagcagcaagctgaaggagtgctgcgagaageccctgetggagaagagecactgeatege
cgaggtggagaacgacgagatgcccgecgacctgeccagectggecgecgacttcgtggagageaaggacgt
gtgcaagaactacgccgaggecaaggacgtgttcctgggeatgticetgtacgagtacgeccggeggeaceeeg
actacagcgtggtgctgetgetgeggcetggecaagacctacgagaccaccctggagaagtgctgegecgecge
cgacccccacgagtgetacgecaaggtgticgacgagttcaageccctggtggaggagecccagaacctgate
aagcagaactgcgagctgticgagcagetgggegagtacaagticcagaacgecctgetggtgeggtacacca
agaaggtgccccaggtgageacceccaccctggtggaggtgagecggaacctgggeaaggtgggeageaag
tgctgcaagcaccecgaggecaageggatgecctgegecgaggactacctgagegtggtgctgaaccagetgt
gcgtgctgcacgagaagacceccgtgagegaccgggtgaccaagtgcetgcaccgagagectggtgaaccgge
ggccctgettcagegecctggaggtggacgagacctacgtgeccaaggagticaacgecgagaccttcacctic
cacgccgacalctgcaccctgagecgagaaggageggeagatcaagaagcagaccgecctggtggagetggt
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gaagcacaagcccaaggecaccaaggageagcetgaaggecgtgatggacgacttcgecgecttcgtggaga
agtgctgcaaggccgacgacaaggagacctgcttcgccgaggagggceaagaagcetggtggecgecagecag
gccgecctgggectgggeggeageggeggeageggeggcageggeggcagetgeageggececctgggea
tcgagggceggcatcatcagcaaccageagatcaccgecagcageacccaccgggecctgticggectgcaga
agtggtacccctactacgcccggcetgaacaagaagggcectgatcaacgcectggaccgecgecgagaacgace
ggtggccctggatccagatcaacctgcageggaagatgegggtgaceggegtgatcacccagggegecaage
ggatcggcagecccgagtacatcaagagctacaagatcgectacagcaacgacggcaagacctgggecatgt
acaaggtgaagggcaccaacgaggacatggtgttccggggcaacatcgacaacaacaccecctacgecaac
agcttcaccccecccatcaaggeccagtacgtgeggetgtacceecaggtgtgecggeggeactgeacectgeg
gatggagctgctgggctgcgagetgageggetgecagegageccctgggeatgaagageggecacatccagga
ctaccagatcaccgccageagcatcticcggaccctgaacatggacatgticacctgggageccecggaaggece
ggctggacaagcagggcaaggtgaacgcctggaccageggecacaacgaccagagecagtggetgcaggt
ggacctgctggtgeccaccaaggtgaccggceatcatcacccagggegecaaggacttcggecacgtgeagttc
gtgggcagctacaagctggcectacagcaacgacggegagceactggaccgtgtaccaggacgagaagcageg
gaaggacaaggtgticcagggcaacticgacaacgacacccaccggaagaacgtgatcgacccecccatcta
cgcccggcacatccggatectgeectggagetggtacggeeggatcaccctgeggagegagetgetgggctge

92

Nucleic acid of
Seq ID NO: 86

aacatcaacgagtgcgaggtggagecctgcaagaacggeggeatctgcaccgacctggtggccaactacage
tgcgagtgcccecggegagttcatgggecggaactgecagtacaagggeagegacgeccacaagagegaggt
ggcccaccggttcaaggacctgggcgaggagaacticaaggecctggtgctgategecttcgeccagtacctge
agcagagccccticgaggaccacgtgaagcetggtgaacgaggtgaccgagttcgccaagacctgegtggecg
acgagagcgcecgagaactgcgacaagagectgcacaccetgticggegacaagctgtgcaccgtggecacce
tgcgggagacctacggegagatggecgactgetgegecaageaggageccgageggaacgagtgcttectge
agcacaaggacgacaaccccaacctgeeccggetggtgeggeccgaggtggacgtgatgtgcaccgecttce
acgacaacgaggagaccttcctgaagaagtacctgtacgagatcgcccggeggeaccectacttctacgeceee
gagctgctgttcttcgccaageggtacaaggecgectticaccgagtgetgeccaggecgecgacaaggecgecty
cctgetgeccaagcetggacgagetgecgggacgagggcaaggecageagegecaageageggcetgaagtge
gccagcctgcagaagticggcgagegggcecttcaaggectgggecgtggeccggetgagecageggttcecca
aggccgagttcgccgaggtgagcaagcetggtgaccgacctgaccaaggtgcacaccgagtgetgecacggeg
acctgctggagtgegecgacgaccgggecgacctggecaagtacatctgcgagaaccaggacageatcagea
gcaagctgaaggagtgctgcgagaageccctgctggagaagagecactgeatcgecgaggtggagaacgac
gagatgcccgecgacctgcccagectggecgecgacttcgtggagageaaggacgtgtgcaagaactacgec
gaggccaaggacgtgttcctgggceatgttcctgtacgagtacgeccggeggeaccecgactacagegtggtgctg
ctgctgeggetggecaagacctacgagaccaccetggagaagtgetgegecgecgecgacceccacgagtget
acgccaaggtgticgacgagticaageccctggtggaggagecccagaacctgatcaagcagaactgegaget
gttcgagcagcetgggegagtacaagttccagaacgecctgetggtgeggtacaccaagaaggtgccccaggtg
agcacccccaccetggtggaggtgagecggaacctgggcaaggtgggcagcaagtgctgcaageaccecga
ggccaagceggatgecctgegecgaggactacctgagegtggtgctgaaccagetgtgegtgetgcacgagaag
accccegtgagegaccgggtgaccaagtgetgcaccgagagectggtgaacecggeggecctgeticagegece
tggaggtggacgagacctacgtgcccaaggagticaacgccgagaccttcaccticcacgecgacatetgeace
ctgagcgagaaggagcggcagatcaagaagcagaccgecctggtggagetggtgaagcacaageccaagy
ccaccaaggagcagctgaaggccgtgatggacgacttcgecgecticgtggagaagtgctgcaaggecgacy
acaaggagacctgcttcgccgaggagggcaagaagctggtggecgecagecaggecgecctgggectggge
ggcagcggceggeageggeggeageggeggceagetgeageggecccectgggeatcgagggeggeatcatca
gcaaccagcagatcaccgccagcagcacccaccgggceccligticggectgcagaagtggtacceectactacge
ccggctgaacaagaagggcectgatcaacgectggaccgecgecgagaacgaccggtggecctggatecagat
caacctgcagcggaagatgcgggtgaccggegtgatcacccagggegecaageggatcggeagecccgagt
acatcaagagctacaagatcgcctacagcaacgacggcaagacctgggecatgtacaaggtgaagggeace
aacgaggacatggtgttccggggcaacatcgacaacaacacccectacgecaacagcttcaccceccccatca
aggcccagtacgtgcggctgtacceccaggtgtgecggeggeactgcacccetgeggatggagetgetgggetge
gagctgagcggctgcagegageccctgggcatgaagageggecacatccaggactaccagatcaccgecag
cagcalcticcggaccctgaacatggacatgttcacctgggagecccggaaggeccggetggacaageagggc
aaggtgaacgcctggaccageggecacaacgaccagagecagtggetgcaggtggacctgetggtgeccace
aaggtgaccggcatcatcacccagggegcecaaggacttcggecacgtgcagticgtgggcagcetacaagetgg
cctacagcaacgacggcgagcactggaccgtgtaccaggacgagaagcagcggaaggacaaggtgticcag
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ggcaacttcgacaacgacacccaccggaagaacgtgatcgacceccccatctacgeccggeacatccggate
ctgcectggagctggtacggecggatcaccetgeggagegagetgetgggcetge
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Nucleic acid of
Seq ID NO: 87

gacatctgcgaccccaaccectgcgagaacggeggeatetgectgeccggectggecgacggeagcttcaget
gcgagtgeccegacggcttcaccgaccccaactgcagcagegtggtggaggtggecagegacgaggaggag
ccecaccagegecggeccctgeacceccaaccectgecacaacggeggeacctgcgagatcagegaggecta
ccggggegacaccticatcggcetacgtgtgcaagtgecccecggggcttcaacggeatccactgecageacggea
gcgacgceccacaagagegaggtggeccaccggticaaggacctgggegaggagaacttcaaggecctggtg
ctgatcgecticgeccagtacctgcageagagecccticgaggaccacgtgaagcetggtgaacgaggtgaccga
gttcgccaagacctgegtggecgacgagagegecgagaactgcgacaagagectgcacaccctgttcggega
caagctgtgcaccgtggccaccctgcgggagacctacggegagatggecgactgcetgegecaageaggagec
cgagcggaacgagtgcticctgcagcacaaggacgacaaccccaacctgecceggetggtgeggeccgaggt
ggacgtgatgtgcaccgccticcacgacaacgaggagaccticctgaagaagtacctgtacgagatcgeccgge
ggcacccctacttctacgecccegagctgcetgticticgccaageggtacaaggecgecttcaccgagtgetgeca
ggccgecgacaaggecgcectgectgetgeccaagetggacgagetgegggacgagggcaaggecageage
gccaagcageggctgaagtgegecagcectgcagaagttcggegagegggecticaaggectgggecgtggec
cggctgagecageggttccccaaggecgagticgecgaggtgageaagetggtgaccgacctgaccaaggtge
acaccgagtgctgccacggegacctgctggagtgegecgacgaccgggecgacctggecaagtacatetgeg
agaaccaggacagcatcagcagcaagctgaaggagtgctgcgagaagceccectgctggagaagagecactge
atcgccgaggtggagaacgacgagatgeccgecgacctgeccagectggecgecgacticgtggagagceaag
gacgtgtgcaagaactacgccgaggecaaggacgtgticctgggeatgticetgtacgagtacgeceggeggea
ccecgactacagegtggtgctgctgetgeggctggecaagacctacgagaccaccetggagaagtgetgegee
gccgecgacccccacgagtgetacgecaaggtgticgacgagticaagececctggtggaggagecccagaac
ctgatcaagcagaactgcgagctgttcgagcagetgggegagtacaagttccagaacgecctgctggtgeggta
caccaagaaggtgccccaggtgagcacccccaccetggtggaggtgagecggaacctgggeaaggtgggea
gcaagtgctgcaagcaccccgaggecaageggatgecctgegecgaggactacctgagegtggtgctgaace
agctgtgcgtgetgcacgagaagacccecgtgagegaccgggtgaccaagtgetgcaccgagagectggtga
accggeggccctgcticagegecctggaggtggacgagacctacgtgeccaaggagttcaacgecgagacctt
caccttccacgecgacatctgcacectgagcgagaaggageggeagatcaagaagcagaccgecctggtgga
gctggtgaagcacaagcccaaggecaccaaggageagetgaaggecgtgatggacgacttcgeegcecttegt
ggagaagtgctgcaaggcecgacgacaaggagacctgcticgccgaggagggcaagaagetggtggecgeca
gccaggecgecctgggectgggeggeageggeggcageggeggcageggeggeagetgcageggeccect
gggcatcgagggceggceatcatcagcaaccageagatcaccgecageageacccaccgggecctgticggect
gcagaagtggtacccctactacgcecggetgaacaagaagggcectgatcaacgectggaccgecgecgagaa
cgaccggtggcecctggatccagatcaacctgcageggaagatgegggtgaccggegtgatcacccagggege
caagcggatcggcagcecccgagtacatcaagagcetacaagatcgectacagcaacgacggcaagacctggg
ccatgtacaaggtgaagggcaccaacgaggacatggtgticcggggcaacatcgacaacaacaccecctacy
ccaacagcticaccccccccatcaaggeccagtacgtgeggctgtacceccaggtgtgecggeggeactgeace
ctgcggatggagetgetgggctgecgagetgageggetgcagegageccctgggeatgaagageggecacate
caggactaccagatcaccgccagcagcatcticcggaccctgaacatggacatgticacctgggageccegga
aggcceggctggacaageagggeaaggtgaacgectggaccageggecacaacgaccagagecagtgget
gcaggtggacctgctggtgcccaccaaggtgaccggceatcatcacccagggegecaaggacticggecacgtg
cagttcgtgggcagctacaagetggectacagcaacgacggegageactggaccgtgtaccaggacgagaag
cagcggaaggacaaggtgttccagggcaacttcgacaacgacacccaccggaagaacgtgatcgacccecee
catctacgcceggceacatceggatectgecctggagetggtacggecggatcaccetgeggagegagcetgetgg

gctge
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Nucleic acid of
Seq ID NO: 88

agcgecggceccctgcacceccaaccectgecacaacggeggeacctgcgagatcagegaggectaccgggg
cgacaccttcatcggctacgtgtgcaagtgeccecggggcttcaacggceatccactgecagcacaacatcaacg
agtgcgaggtggagecctgcaagaacggeggcatetgcaccgacctggtggecaactacagetgegagtgecc
cggcgagticatgggccggaactgccagtacaagggcagegacgeccacaagagegaggtggeccaccggt
tcaaggacctgggcgaggagaacttcaaggecctggtgetgatcgectticgeccagtacctgcagcagagecce
ttcgaggaccacgtgaagcetggtgaacgaggtgaccgagttcgccaagacctgegtggecgacgagagegec

gagaactgcgacaagagcctgcacaccctgticggegacaagetgtgcaccgtggecaccectgegggagacct
acggcgagatggccgactgctgcgccaagcaggageccgageggaacgagtgettcctgcagcacaaggac
gacaaccccaacctgecceggetggtgeggeccgaggtggacgtgatgtgeaccgecticcacgacaacgag

gagaccticctgaagaagtaccigtacgagatcgeccggeggeacccctactictacgcccccgagetgetgttett
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cgccaageggtacaaggecgecticaccgagtgetgecaggecgecgacaaggecgectgectgetgeccaa
gctggacgagctgcgggacgagggeaaggecageagegecaageageggcetgaagtgegecagectgeag
aagttcggcgagegggcecticaaggectgggecgtggeccggetgagecageggticeccaaggecgagticg
ccgaggtgagcaagcetggtgaccgacctgaccaaggtgcacaccgagtgetgecacggegacctgctggagt
gcgccgacgaccgggecgacctggecaagtacatctgcgagaaccaggacageatcagcageaagetgaag
gagtgctgcgagaageccctgetggagaagagcecactgcatcgecgaggtggagaacgacgagatgeccge
cgacctgeccagectggecgecgacticgtggagagecaaggacgtgtgcaagaactacgecgaggecaagga
cgtgttectgggeatgticctgtacgagtacgeccggeggeacccegactacagegtggtgctgetgetgeggetg
gccaagacctacgagaccaccctggagaagtgctgcgecgecgecgacccccacgagtgctacgecaaggty
ttcgacgagttcaagceccctggtggaggagecccagaacctgatcaagcagaactgegagcetgticgageaget
gggcgagtacaagttccagaacgecctgcetggtgeggtacaccaagaaggtgecccaggtgageacceccac
cctggtggaggtgagecggaacctgggcaaggtgggcageaagtgetgcaageacceecgaggecaagegga
tgcectgegecgaggactacctgagegtggtgctgaaccagcetgtgegtgctgcacgagaagaccceegtgage
gaccgggtgaccaagtgctgcaccgagagcctggtgaaccggeggecctgcticagegecctggaggtggacy
agacctacgtgcccaaggagttcaacgccgagaccttcaccticcacgecgacatctgcaccctgagegagaa
ggagcggcagatcaagaagcagaccgecctggtggagetggtgaagcacaageccaaggecaccaaggag
cagctgaaggccgtgatggacgacticgecgecticgtggagaagtgctgcaaggecgacgacaaggagacct
gcttcgecgaggagggeaagaagcetggtggecgecagecaggecgecctgggectgggeggeageggegge
agcggceggceageggeggeagcetgcageggeccectgggeatcgagggeggceatcatcagcaaccageagat
caccgccagcagceacccaccgggecctgticggectgcagaagtggtaccectactacgeecggetgaacaag
aagggcctgatcaacgectggaccgecgecgagaacgaccggtggecctggatccagatcaacctgeagegg
aagatgcgggtgaccggegtgatcacccagggegecaageggatcggeagecccgagtacatcaagageta
caagatcgcctacagcaacgacggcaagacctgggecatgtacaaggtgaagggcaccaacgaggacatgg
tgttccggggcaacatcgacaacaacaccecctacgecaacagettcaccccccccatcaaggeccagtacgt
gcggctgtaccececaggtgtgeecggeggceactgeaccctgeggatggagetgetgggctgegagetgagegget
gcagcgageccctgggcatgaagageggcecacatccaggactaccagatcaccgecagceagceatcttccgga
ccctgaacatggacatgttcacctgggagecccggaaggeccggctggacaagcagggeaaggtgaacgect
ggaccagcggcecacaacgaccagagecagtggetgcaggtggacctgctggtgeccaccaaggtgacegge
atcatcacccagggcgccaaggacttcggecacgtgcagticgtgggeagcetacaagetggectacagcaacy
acggcgagcactggaccgtgtaccaggacgagaagcagcggaaggacaaggtgticcagggceaacttcgac
aacgacacccaccggaagaacgtgatcgacccceccatctacgeccggeacatccggatectgecctggaget

ggtacggccggatcaccctgeggagegagetgetgggcetge
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Nucleic acid of
Seq ID NO: 89

gacatctgcgaccecaaccectgcgagaacggeggcatctgectgeecggectggecgacggeagcttcaget
gcgagtgecccgacggcttcaccgaccccaactgcagcagegtggtggaggtggecagegacgaggaggag
cccaccaacatcaacgagtgcgaggtggagecctgcaagaacggeggcatctgcaccgacctggtggecaac
tacagctgcgagtgccccggegagticatgggecggaactgccagtacaagggcagegacgeccacaagage
gaggtggcccaccggttcaaggacctgggcgaggagaacttcaaggecctggtgctgatcgecticgeccagta
cctgcagcagagecccticgaggaccacgtgaagetggtgaacgaggtgaccgagticgecaagacctgegtg
gccgacgagagegecgagaactgcgacaagagcectgcacaccctgtticggegacaagctgtgcacegtggec
accctgegggagacctacggegagatggecgactgcetgegecaagcaggageccgageggaacgagtgcetic
ctgcagcacaaggacgacaaccccaacctgecccggetggtgeggeccgaggtggacgtgatgtgcaccgee
ttccacgacaacgaggagaccticctgaagaagtacctgtacgagatcgeccggeggeacccectacttctacge
ccecgagcetgetgticticgccaageggtacaaggcecgecttcaccgagtgetgecaggecgecgacaaggecg
cctgectgetgeccaagetggacgagetgegggacgagggcaaggecageagegecaageageggetgaag
tgcgecagectgcagaagitcggegagegggecticaaggectgggecgtggeccggetgagecageggttce
ccaaggccgagttcgccgaggtgagcaagctggtgaccgacctgaccaaggtgcacaccgagtgctgecacg
gcgacctgcetggagtgegecgacgaccgggecgacctggecaagtacatctgcgagaaccaggacagcatca
gcagcaagctgaaggagtgctgcgagaagceccctgctggagaagagccactgcatcgecgaggtggagaac
gacgagatgcccgecgacctgeccagectggecgecgacttcgtggagagcaaggacgtgtgcaagaactac
gccgaggcecaaggacgtgttcctgggceatgttectgtacgagtacgeccggeggeacceegactacagegtggt
gctgetgetgeggetggecaagacctacgagaccaccetggagaagtgetgegecgecgecgaceeccacga
gtgctacgccaaggtgticgacgagttcaageecctggtggaggagecccagaacctgatcaagcagaactge
gagctgticgagcagctgggcegagtacaagticcagaacgecctgcetggtgeggtacaccaagaaggtgecce
aggtgagcacccccaccctggtggaggtgagecggaacctgggcaaggtgggeageaagtgetgcaageac
cccgaggecaageggatgecctgegecgaggactacctgagegtggtgctgaaccagcetgtgegtgetgcacg
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agaagacccccgtgagegaccgggtgaccaagtgctgcaccgagagectggtgaaccggeggecctgcetica

gcgcecctggaggtggacgagacctacgtgcccaaggagttcaacgecgagaccttcaccttccacgecgacat

ctgcaccctgagecgagaaggageggeagatcaagaagcagaccgecctggtggagetggtgaagcacaage
ccaaggccaccaaggagcagcetgaaggecgtgatggacgacttcgecgecttcgtggagaagtgctgcaagg

ccgacgacaaggagacctgcticgccgaggagggcaagaagetggtggecgecagecaggecgecctggge
ctgggcggeageggeggeageggeggcageggeggeagetgecageggeccectgggeatcgagggeggea
tcatcagcaaccagcagatcaccgccagcagceacccaccgggcecctgticggectgcagaagtggtaceccta
ctacgcceggcetgaacaagaagggcectgatcaacgectggaccgecgecgagaacgaccggtggecctggat
ccagatcaacctgcagcggaagatgegggtgaccggegtgatcacccagggegecaageggatcggeagec
ccgagtacatcaagagctacaagatcgectacagcaacgacggcaagacctgggecatgtacaaggtgaagg
gcaccaacgaggacatggtgticcggggcaacatcgacaacaacaccccctacgecaacageticacecece

ccatcaaggcccagtacgtgeggcetgtacccecaggtgtgecggeggceactgcaccctgeggatggagetgetg
ggctgcgagcetgageggetgcagegagecccetgggeatgaagageggecacatccaggactaccagatcace
gccagcagcatcttccggaccctgaacatggacatgttcacctgggagecccggaaggeccggetggacaage
agggcaaggtgaacgcctggaccagceggecacaacgaccagagecagtggetgcaggtggacctgetggtg

cccaccaaggtgaccggceatcatcacccagggegecaaggacticggecacgtgeagttcgtgggeagetaca
agctggcctacagcaacgacggcgageactggaccgigtaccaggacgagaagcageggaaggacaaggt
gttccagggcaacticgacaacgacacccaccggaagaacgtgatcgacceccccatctacgeccggeacate
cggatcctgccctggagetggtacggecggatcaccetgeggagegagetgetgggcetge

14

FP060

EGF-C1-C2-Fc
[S354C, T366W]

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKCVEPLGME
NGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQV
NLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVG
NWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKN
NSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQV
DLGSSKEVTGITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIFP
GNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGCGGGGTDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS
LSPGK

15

FP060
nucleic acid

ctggacatctgcagcaagaacccectgecacaacggeggectgtgcgaagagatcagecaggaagtgcgggg
cgacgtgttccccagcetacacctgtacctgectgaagggcetacgecggcaaccactgcgagactaagtgegtgg
aacccctgggeatggaaaacggcaatattigccaacagcecagatcgecgecagetcegtgegegtgaccttictg
ggactgcagcactgggtgcccgagcetggecagactgaacagagecggeatggtgaacgectggacceccage
agcaacgacgacaacccttggatccaggtgaacctgctgcggeggatgtgggtgacaggegtggtgacacagg
gcgecagcagactggccagecacgagtacctgaaggectttaaggtggectacagectgaacggecacgagtt
cgacttcatccacgacgtgaacaagaaacacaaagaatttgtgggcaactggaacaagaacgecgtgcacgtg
aacctgttcgagacacccgtggaageccagtacgtgeggcetgtaccecaccagetgccacaccgcectgcacect
gagattcgagcetgcetgggetgcgagcetgaacggcetgegecaacceectgggectgaagaacaacagceatecee
gacaagcagatcaccgcctccagcagctacaagacctggggectgeacctgticagetggaaccccagetacg
cceggetggacaagceagggcaactticaacgectgggtggecggeagetacggcaacgaccagtggetgcagg
tggacctgggcagcagcaaagaagtgaccggcatcatcacccagggggecagaaacttcggeagegtgeagt
tcgtggccagcetacaaagtggectactccaacgacagegecaactggaccgagtaccaggaccceeggaccg
gcagctccaagatcttccecggeaactgggacaaccacagecacaagaagaatcetgttcgaaacccecatect
ggccagatacgtgcggatectgeecgtggectggcacaaccggategecctgagactggaactgetgggatgtg
ggggaggcggtaccgacaagacccacacctgececccctgeccagecccagagcetgetgggeggaccetee
gtgttcctgticccecccaageccaaggacacccetgatgatcageaggacceccgaggtgacctgegtggtggtg
gacgtgagccacgaggacccagaggtgaagticaactggtacgtggacggegtggaggtgcacaacgecaa
gaccaagcccagagaggagcagtacaacagcacctacagggtggtgtecgtgetgacegtgcetgcaccagga
ctggctgaacggcaaggaatacaagtgcaaggtctccaacaaggecctgccageccecatcgaaaagaccat
cagcaaggccaagggccagecacgggagecccaggtgtacaccctgeccecctgecgggaggagatgace
aagaaccaggtgtccctgtggtgtctggtgaagggcttctaccccagegacatcgecgtggagtgggagageaa
cggccagcccgagaacaactacaagaccacceccccagtgetggacagegacggeageticttcctgtacage
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aagctgaccgtggacaagiccaggtggcagcagggcaacgtgttcagetgcagegtgatgcacgaggecctge
acaaccactacacccagaagagcctgagcectgtcccecggeaag

16

FPO70
EGF-Fc-C1-C2

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEK
TISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGKGGSGGSGGSGGSCVEPLGMENGNIANSQIAASSVRVTFLGLQHWVPE
LARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYLK
AFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPT
SCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNPS
YARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVAS
YKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVA
WHNRIALRLELLGCGSHHHHHH

17

FPO70
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggeggectgtgcgaagagatitctcaagaagtgeggggega
cgttttccccagcetacacctgtacatgictgaagggcetacgccggcaaccactgcgagacaaaaggatccgaca
agacccacacctgecccecctgeccagecccagagetgetgggeggaccceteegtgticetgticececccaage
ccaaggacaccctgatgatcagcaggacccccgaggtgacctgegtggtggtggacgtgagecacgaggace
cagaggtgaagttcaactggtacgtggacggcegtggaggtgcacaacgccaagaccaageccagagaggag
cagtacaacagcacctacagggtggtgtccgtgctgaccgtgcetgcaccaggactggetgaacggcaaggaat
acaagtgcaaggtctccaacaaggcecctgecageccccatcgaaaagaccatcagcaaggecaagggecag
ccacgggagccccaggtgtacaccctgeccecctcccgggaggagatgaccaagaaccaggtgtecctgacct
gtctggtgaagggctictaccccagegacategecgtggagtgggagagceaacggecageccgagaacaact
acaagaccacccccccagtgctggacagegacggceagcticticetgtacagcaagetgacegtggacaagtc
caggtggcagcagggcaacgtgttcagetgcagegtgatgcacgaggecctgcacaaccactacacccagaa
gagcctgagcectgtcceccggeaagggaggaageggaggatetggeggticcggaggctetigtgtggaacce
ctcggcatggaaaacggcaatatcgccaatagecagattgccgecageagegtcagagtgacatttctgggact
gcagcactgggtgcccgagcetggctagactgaatagagecggceatggtcaacgectggacacccageageaa
cgacgataacccttggattcaagtgaacctgctgcggegtatgtgggtcacaggtgttgttacacagggegectcta
gactggccagccacgagtatctgaaggcectttaaggtggectacagectgaacggecacgagticgacttcatee
acgacgtgaacaagaagcacaaagagtttgtcggcaactggaacaagaacgccgtgcacgtgaacctgttcg
agacacctgtggaagcccagtacgtgcggetgtaccctacaagctgtcacaccgectgcactctgagattcgaac
tgctgggatgcgagetgaacggcetgtgctaatcctctgggectgaagaacaacageatccccgataagceagate
accgccagctccagctataagacatggggcectgcacctgttcagetggaacccttcttacgecagactggacaag
cagggcaacttcaatgcttgggtggccggeagcetacggcaatgatcagtggetgcaagtggacctgggeageag
caaagaagtgacaggcatcatcacccagggcgccagaaatticggcagegtgceagttigtggccagctacaaa
gtggcctactccaacgacagegecaactggaccgagtatcaggaccctagaaccggeagcetccaagatcettce
ccggcaattgggacaaccacagcecacaagaagaatctgticgaaaccectatectggecagatatgtgegeatte
tgcccgtggectggcacaacagaattgecctgagactggaactgeteggetgtggetctcaccaccaccatcace
at

18

FPO71

EGF-Fc(knob)-
C1-C2

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEK
TISKAKGQPREPQVYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKS
LSLSPGKGGSGGSGGSGGSCVEPLGMENGNIANSQIAASSVRVTFLGLQHWVP
ELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYL
KAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYP
TSCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNP
SYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGHTQGARNFGSVQFVA
SYKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPV
AWHNRIALRLELLGCGSHHHHHH

19

FPO71
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggeggectgtgcgaagagattictcaagaagtgeggg
gcgacgttttccccagcetacacctgtacatgtctgaagggcetacgecggcaaccactgcgagacaaaagg
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atccgacaagacccacacctgccccccctgeccagecccagagetgetgggeggacccteegtgticetgt
tceeececccaageccaaggacacccetgatgatcagcaggacccecgaggtgacctgegtggtggtggacgt
gagccacgaggacccagaggtgaagticaactggtacgtggacggegtggaggtgcacaacgeccaaga
ccaagcccagagaggagceagtacaacagcacctacagggtggtgtecgtgetgaccgtgetgcaccagg
actggctgaacggcaaggaatacaagtgcaaggtctccaacaaggcecectgccageccccatcgaaaag
accatcagcaaggccaagggcecagecacgggagcecccaggtgtacaccctgeeccecctgecgggagg
agatgaccaagaaccaggtgtccctgtggtgtctggtgaagggctictaccccagegacatcgecgtggagt
gggagagcaacggccagcccgagaacaactacaagaccacccccccagtgctggacagegacggea
gcticttcetgtacagcaagcetgaccgtggacaagtccaggtggcagecagggeaacgtgticagetgeage
gtgatgcacgaggccctgcacaaccactacacccagaagagcectgagectgtcccececggcaagggagg
aagcggaggatctggeggttccggaggctettgtgtggaacccctcggcatggaaaacggeaatatcgec
aatagccagattgccgecageagegtcagagtgacatttctgggactgcageactgggtgeccgagetgge
tagactgaatagagccggcatggtcaacgcectggacacccagcagcaacgacgataacccttggaticaa
gtgaacctgctgcggcegtatgtgggtcacaggtgttgttacacagggcegcectctagactggeccagecacgag
tatctgaaggcctitaaggtggcectacagectgaacggecacgagticgacticatccacgacgtgaacaag
aagcacaaagagtitgtcggcaactggaacaagaacgccgtgcacgtgaacctgticgagacacctgtgg
aagcccagtacgtgcggcetgtaccctacaagcetgtcacaccgectgcactctgagaticgaactgctgggat
gcgagcetgaacggctgtgctaatecictgggectgaagaacaacagceatcccegataageagatcacege
cagctccagctataagacatggggcectgcacctgticagetggaacccticttacgccagactggacaage
agggcaacttcaatgcettgggtggecggeagcetacggcaatgatcagtggetgcaagtggacctgggeag
cagcaaagaagtgacaggcatcatcacccagggcgecagaaatticggcagegtgeagtttgtggecage
tacaaagtggcctactccaacgacagcegecaactggaccgagtatcaggaccctagaaccggeagcetee
aagatcttcccecggceaattgggacaaccacagccacaagaagaatcetgticgaaacccctatcctggeca
gatatgtgcgcattctgeccgtggectggcacaacagaattgecctgagactggaactgetcggetgtggete
tcaccaccaccatcaccat

20

FPO72

EGF-Fc(hole)-
C1-C2

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVCTLPPSREEMTKNQVSLSCAVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGKGGSGGSGGSGGSCVEPLGMENGNIANSQIAAS
SVRVTFLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVT
GVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNA
VHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKNNSIP
DKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQV
DLGSSKEVTGIITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKI
FPGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGCGSHHHHHH

21

FP072
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggeggectgtgecgaagagattictcaagaagigeggg
gcgacgttticcccagetacacctgtacatgtctgaagggcetacgecggcaaccactgcgagacaaaagg
atccgacaagacccacacctgccccccctgeccagecccagagcetgetgggeggacccteegtgtieetgt
tceeececccaageccaaggacacccetgatgatcagcaggacccecgaggtgaccetgegtggtggtggacgt
gagccacgaggacccagaggtgaagticaactggtacgtggacggegtggaggtgcacaacgeccaaga
ccaagcccagagaggagcagtacaacagcacctacagggtggtgtecgtgctgacegtgetgcaccagg
actggctgaacggcaaggaatacaagtgcaaggtctccaacaaggecctgecageccccatcgaaaag
accatcagcaaggccaagggccagecacgggagcecccaggtgtgecaccctgeecceectceccgggagg
agatgaccaagaaccaggtgtccctgtcctgtgecggtgaagggctictaccccagegacatcgeegtggag
tgggagagcaacggccageccgagaacaactacaagaccacceccccagtgetggacagegacggea
gcticttcetggicagcaagetgaccgtggacaagtccaggtggcagecagggeaacgtgticagetgcage
gtgatgcacgaggccctgcacaaccactacacccagaagagcctgagectgtcecccecggecaagggagg
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aagcggaggatctggeggticcggaggctettgtgtggaaccectcggcatggaaaacggcaatategece
aatagccagattgccgccagcagegtcagagtgacatttctgggactgcageactgggtgeccgagetgge
tagactgaatagagccggcatggtcaacgcectggacacccagcagcaacgacgataaccctiggaticaa
gtgaacctgctgcggegtatgtgggtcacaggtgttgttacacagggcegcectctagactggecagecacgag
tatctgaaggcctttaaggtggcctacagectgaacggcecacgagtticgacticatccacgacgtgaacaag
aagcacaaagagtitgtcggcaactggaacaagaacgcecgtgcacgtgaacctgttcgagacaccigtgg
aagcccagtacgtgcggcetgtaccctacaagctgtcacaccgectgeactctgagattcgaactgetgggat
gcgagcetgaacggcetgtgctaatectctgggectgaagaacaacagceatccccgataagcagatcaccge
cagcticcagctataagacatggggcectgcacctgticagetggaacccticttacgeccagactggacaage
agggcaacttcaatgettgggtggecggeagcetacggcaatgatcagtggetgcaagtggacctgggeag
cagcaaagaagtgacaggcatcatcacccagggcgccagaaatttcggcagegtgcagtttgtggecage
tacaaagtggcctactccaacgacagcegecaactggaccgagtatcaggaccctagaaccggeagctee
aagatcticcccggceaatigggacaaccacagecacaagaagaatetgticgaaacccctatectggeca
gatatgtgcgcattctgccegtggectggcacaacagaattgecctgagactggaactgetecggcetgtggcte
tcaccaccaccatcaccat

22

FP080
EGF-C1-C2-Fc

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKCVEPLGME
NGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQV
NLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVG
NWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKN
NSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQV
DLGSSKEVTGIITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIFP
GNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGCGGGGTDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS
LSPGK

23

FP080
nucleic acid

ctggacatctgcagcaagaacccectgecacaacggeggectgtgcgaagagatcagecaggaagtgcgggg

cgacgtgttccccagcetacacctgtacctgectgaagggcetacgecggcaaccactgcgagactaagtgegtgg

aacccctgggeatggaaaacggcaatatcgecaacagecagatcgecgecagetcegtgegegtgaccttictg
ggactgcagcactgggtgeccgagcetggecagactgaacagagecggeatggtgaacgectggacceccage
agcaacgacgacaacccttggatccaggtgaacctgctgcggeggatgtgggtgacaggegtggtgacacagg
gcgecagceagactggecagecacgagtacctgaaggectitaaggtggectacagectgaacggecacgagtt
cgacttcatccacgacgtgaacaagaaacacaaagaatttgtgggcaactggaacaagaacgcecgtgcacgtg
aacctgttcgagacacccgtggaageccagtacgtgeggcetgtaccccaccagetgecacaccgectgeacect
gagattcgagcetgcetgggetgegagcetgaacggetgegecaacceectgggectgaagaacaacageatceee
gacaagcagatcaccgcctccagcagctacaagacctggggectgeacctgttcagetggaaccccagetacg
cceggetggacaagceagggcaacttcaacgcectgggtggecggceagetacggeaacgaccagtggetgcagg
tggacctgggcagcagcaaagaagtgaccggcatcatcacccagggggecagaaacttcggeagegtgeagt
tcgtggccagcetacaaagtggcectactccaacgacagegecaactggaccgagtaccaggaccccecggaceg
gcagctccaagatcttccecggeaactgggacaaccacagecacaagaagaatcetgttcgaaaccccecatect

ggccagatacgtgcggatcctgeecgtggectggcacaaccggatcgecctgagactggaactgetgggatgtg
ggggaggcggtaccgacaagacccacacctgececccctgeccagecccagagcetgetgggeggaccetee

gtgttectgticccceccaageccaaggacacccetgatgatcageaggacceccgaggtgacctgegtggtggtg
gacgtgagccacgaggacccagaggtgaagticaactggtacgtggacggegtggaggtgcacaacgecaa

gaccaagcccagagaggagcagtacaacagcacctacagggtggtgtecgtgetgaccgtgetgcaccagga
ctggctgaacggcaaggaatacaagtgcaaggtctccaacaaggecctgccageccecatcgaaaagaccat
cagcaaggccaagggccagecacgggagecccaggtgtacaccctgeccecctccegggaggagatgacca
agaaccaggtgtccctgacctgtetggtgaagggcttctaccccagegacategecgtggagtgggagagceaac
ggccageccgagaacaactacaagaccacceccccagtgctggacagegacggceagcettcttcctgtacagea
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agctgaccgtggacaagtccaggtggcagcagggceaacgtgttcagctgcagcegtgatgcacgaggecctgea
caaccactacacccagaagagcctgagectgtcceccggeaag

24

FP090
Fc-EGF-C1-C2

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGKGSLEVLFQGPGSSLDICSKNPCHNGGLCEEISQEVRGDVFPSY
TCTCLKGYAGNHCETKCVEPLGMENGNIANSQIAASSVRVTFLGLQHWVPELAR
LNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYLKAFK
VAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPTSCH
TACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNPSYAR
LDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVASYKV
AYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVAWH
NRIALRLELLGC

25

FP0O90
nucleic acid

gacaagacccacacctgtcccecectgecctgetectgagetgetgggaggacceagegtgttectgticeceecca
agcccaaggacaccctgatgatcagecggacceccgaagtgacctgegtggtggtggacgtgtcccacgagga
ccctgaagtgaagttcaatiggtacgtggacggegtggaggtgcacaacgecaagaccaageccegggagga
acagtacaacagcacctaccgggtggtgtcegtgetgacegtgctgcaccaggactggetgaacggcaaagaa
tacaagtgcaaggtgtccaacaaggcecctgcectgeccecatcgagaaaaccatcagcaaggecaagggecag
cccagagaaccccaggtgtacacactcccaccaagecgggaggaaatgaccaagaaccaggtgteectgac
ctgcctggtgaagggctictaccccagegacattgecgtggagtgggagageaacggcecagectgagaacaac
tacaagaccacccctccagtectegattctgatggatctttcticctgtactccaagetgaccgtggacaagagecg
gtggcagcagggaaacgtcttttcctgticegtcatgcatgaggctctccacaatcactacacccagaagtcectga
gcctgagecccggcaagggatecctcgaggtgctgtttcagggaccaggcageagectggacatctgcageaa
gaacccctgccacaacggeggcectgtgcgaagagatcagecaggaagtgeggggegacgtgttcceccageta
cacctgtacctgcctgaagggctacgecggeaaccactgcgagactaagtgegtggaaccectgggaatggaa
aacggcaatatcgccaacagccagatcgecgecagetcegtcagagtgacctitctgggactccageactgggt
gcccgagetggecagactgaatagagecggeatggtcaacgectggaccceccageageaacgacgacaace
cclggattcaagtgaacctgctgeggegtatgtgggtcaccggegtegtgacacagggegcetagcagactggec
agccacgagtacctgaaggcctttaaggtggectacagectgaacggecacgagttcgacttcatccacgacgtg
aacaagaaacacaaagaatitgtgggcaactggaacaagaacgccgtgcacgtgaacctgttcgagacacce
gtggaagcccagtacgtgeggetgtaccectaccagcetgtcacaccgectgcaccttaagattcgagetgcetgggcet
gcgagctgaacggcetgegetaatectetgggectgaagaacaacageatccccgacaageagatcaccgecte
cagcagctacaagacctggggactgcacctgttcagctggaaccctagctacgeccggetggacaageaggge
aacttcaatgcttgggtggecggcagcetacggcaacgaccagtggctecaggtggacctgggcagcagcaaag
aagtgaccggcatcatcacccagggggccagaaacticggcagegtgeagticgtggectectacaaagtggee
tactccaacgacagcgccaactggaccgagtaccaggaccctagaaccggcagctccaagattitccceggea
actgggataaccacagccacaagaagaatctgttcgaaacccccatectggeccgcetacgtgegeattctaceg
gtcgectggeacaaccggatcgecctgagactggaactgetgggatge

26

FP100
EGF-C2-C2

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGCANP
LGLKNNSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYG
NDQWLQVDLGSSKEVTGIITQGARNFGSVQFVASYKVAYSNDSANWTEYQD
PRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGCG
CANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVA
GSYGNDQWLQVDLGSSKEVTGITQGARNFGSVQFVASYKVAYSNDSANW
TEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLE
LLGC

27

FP100
nucleic acid

ctggacatctgcagcaagaaccectgecacaacggeggectgtgegaagagatcagecaggaagtgeg
gggcgacgtgticcecagcetacacctgtacctgectgaagggetacgecggeaaccactgcgagacaaag
ggctgcgecaacceectgggectgaagaacaacageatccccgacaageagatcaccgecageagea
gctacaagacctggggcectgcacctgticagetggaaccccagetacgececggetggacaageagggea
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acttcaacgcectgggtggecggeagetacggcaacgaccagtggetgcaggtggacctgggeageagea
aagaagtgaccggcatcatcacccagggcgcecagaaacttcggcagegtgcagttcgtggecagcetaca
aggtggcctacagcaacgacagcgcecaactggaccgagtaccaggacccccggaccggeagetccaa
gatcttcceceggeaactgggacaaccacagecacaagaagaacctgticgagacacccatcetggecag
atacgtgcggatcctgeccgtggectggcacaaccggatcgecctgagactggaactgetgggetgeggct
gtgccaatccictgggactgaaaaacaaticcatcecctgataagcagattacageciccagetectataaga
catgggggctgcatctgttticttggaacccctectacgetagactggataagcagggaaatticaatgettgg
gtggccgggtectatggaaatgatcagtggetgcaggtggacctgggatectccaaagaagtgacagggat
tattacacagggggctcggaactttggcetictgtgeagttigtggceticctacaaagtggcttactccaacgattce
gccaattggacagaatatcaggatcccagaaccggctccagcaagatctttcctggaaattgggataatca
ctcccacaagaaaaatctgtttgaaacccctattctggetegcetatgtgegeattetgectgtggcettggeataat
agaatcgctctgeggcetggaactgetgggatge

28

FP110

EGF-C1-C2-
HSA

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKCVEPLGME
NGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQV
NLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVG
NWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKN
NSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQV
DLGSSKEVTGITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIFP
GNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGCGGSGGSGGSGGS
DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDD
NPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKA
AFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVA
RLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSIS
SKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFL
GMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVE
EPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSK
CCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSA
LEVDETYVPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKA
VMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAALGLHHHHHH

29

FP110
nucleic acid

ctggacatctgcagcaagaacccctgecacaacggeggectgtgcgaagagatcagecaggaagtgcgggg

cgacgtgttccccagcetacacctgtacctgectgaagggcetacgecggcaaccactgcgagactaagtgegtgg

aacccctgggeatggaaaacggcaatatcgecaacagcecagatcgecgecageteegtgegegtgaccttictg
ggactgcagcactgggtgeccgagcetggecagactgaacagagecggcatggtgaacgectggacceccage
agcaacgacgacaacccttggatccaggtgaacctgctgcggeggatgtgggtgacaggegtggtgacacagg
gcgecagceagactggecagecacgagtacctgaaggectttaaggtggectacagectgaacggecacgagtt
cgacttcatccacgacgtgaacaagaaacacaaagaatttgtgggcaactggaacaagaacgcecgtgcacgtg
aacctgttcgagacacccgtggaagceccagtacgtgcggcetgtaccecaccagetgecacaccgectgecacect
gagattcgagcetgcetgggetgcgagcetgaacggcetgegecaacceectgggectgaagaacaacagceateecee
gacaagcagatcaccgcctccagcagctacaagacctggggectgeacctgttcagetggaaccccagctacg
cccggetggacaagceagggcaacttcaacgcectgggtggecggceagetacggeaacgaccagtggetgcagg
tggacctgggcagcagcaaagaagtgaccggceatcatcacccagggggecagaaactticggecagegtgeagt
tcgtggccagcetacaaagtggectactccaacgacagegecaactggaccgagtaccaggaccccecggaceg
gcagctccaagatcttccecggeaactgggacaaccacagecacaagaagaatcetgttcgaaaccccecatect

ggccagatacgtgcggatcctgeecgtggectggcacaaccggategecctgagactggaactgetgggatgtg
gaggaagcggaggatctggeggtticcggaggctctgacgeccacaagagegaggtggeccaccggticaagg
acctgggcgaggaaaacttcaaggcecctggtgctgatcgecticgeccagtacctgcagecagagecccticgaa

gatcacgtaaagttagtcaacgaggttacggaattcgcaaagacatgegttgctgacgaatccgetgagaattgtg
acaagagtttgcacactttattcggagataagttgtgtactgtagctactttgagagagacttacggtgaaatggctg

actgctgtgcaaaacaggaaccagaacgtaacgaatgtttccticagcataaggatgataaccctaaccttccaa

ggcttgttaggccagaagtcgacgtgatgtgcaccgccticcatgataatgaagagacttttcttaaaaagtacctat
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acgagattgcaaggcgtcatccatatttttacgccccagagcetgtigtititcgcaaagagatacaaagctgeatttac
tgagtgttgccaagetgccgacaaggcecgcttgtttgctaccaaagtiggacgaattgagagacgagggtaagge
atcatctgccaagcagagattaaaatgtgcatctitgcaaaaatttggagagagagcttitaaggcatgggcetgttg
cccgactaagccaaagaticccaaaagecgaatttgctgaagtatccaagetggtgactgatttgactaaagtaca
tacagaatgttgccatggcgaccttitagaatgtgctgatgacagagcagatitggctaagtatatctgcgaaaatca
agattcaatcagctctaagctgaaggaatgtigcgagaaaccactgttagaaaaatcgcattgtattgctgaagttg
aaaatgatgagatgcctgctgacttgectictctigecgetgattitgttgagtcgaaggatgtctgtaagaattatgetg
aagctaaagacgttttcctgggtatgticttatatgagtacgcaagacgtcacccagattactctgtggtictgctactg
agattggctaaaacatacgagacaacgctggagaagtgctgtgctgecgcetgaccctcatgagtgctatgcaaa
ggtititgatgaattcaaaccattggttgaagagcectcaaaactigataaagcagaactgtgagctgtitgagcaatt
gggtgagtataagttccaaaatgccctgttggtgagatatacaaaaaaggtaccccaagtttcaacgeccacttta
gttgaagtgtccagaaatctiggtaaagtgggtagcaaatgtigcaagcatccagaagecaagegaatgcecctgt
gctgaggattatctgteegtegtgttgaaccaatigtgegtattacacgaaaaaacccecagtctctgatagagtcace
aaatgttgcactgagtcactagttaatagaaggcctigtttitccgetttggaagtigatgaaacctacgtgectaagg
aatttaacgctgagacctttacctttcacgctgacatitgtactttgagtgaaaaagagegtcaaatcaaaaagcaa
accgctctigttgaatiggtgaaacacaagcectaaggctacgaaggagceagcttaaagecgtcatggacgatttc
gecgcatttgttgaaaaatgcetgtaaagetgatgacaaggaaacatgtttcgctgaagagggaaagaaattggtig
cggccagtcaggcecgeacttggtitgcaccatcatcaccatcac

30

FP220

HSA-EGF-C1-
c2

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDD
NPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKA
AFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVA
RLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSIS
SKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFL
GMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVE
EPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSK
CCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSA
LEVDETYVPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKA
VMDDFAAFVEKCCKADDKETCFAEEGKKLVAASQAGGSGGSGGSGGSLDICSK
NPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKCVEPLGMENGNIA
NSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRR
MWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNK
NAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKNNSIPD
KQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQVDLGS
SKEVTGIITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIFPGNWD
NHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGCGSHHHHHH

31

FP220
nucleic acid

gacgcccacaagagcgaggtggeccacceggticaaggacctgggegaggaaaacttcaaggecectggtgetg
atcgcecttcgeccagtacctgcagecagagecccticgaagatcacgtaaagttagtcaacgaggttacggaattc
gcaaagacatgcgtigctgacgaatccgetgagaattgtgacaagagtitgcacactttattcggagataagtigtgt
actgtagctactitgagagagacttacggtgaaatggctgactgctgtgcaaaacaggaaccagaacgtaacga
atgtitccttcagcataaggatgataaccctaaccttccaaggcttgttaggecagaagtcgacgtgatgtgcaccg
ccttccatgataatgaagagacttticttaaaaagtacctatacgagattgcaaggcegtcatccatatttttacgecec
agagctgttgtitttcgcaaagagatacaaagctgcatttactgagtgttgccaagctgccgacaaggecgctigtit
gctaccaaagttggacgaattgagagacgagggtaaggcatcatctgccaagcagagattaaaatgtgcatctit
gcaaaaatttggagagagagcttitaaggcatgggetgttgcccgactaagccaaagattcccaaaagecgaatt
tgctgaagtatccaagctggtgactgatitgactaaagtacatacagaatgttgccatggegacctittagaatgtgcet
gatgacagagcagatitggctaagtatatctgcgaaaatcaagaticaatcagcictaagetgaaggaatgttgeg
agaaaccactgttagaaaaatcgcattgtattgctgaagttgaaaatgatgagatgectgetgacttgectictctige
cgctgattitgttgagtcgaaggatgtctgtaagaattatgctgaagctaaagacgttitcctgggtatgticttatatga
gtacgcaagacgtcacccagattactcitgtggtictgctactgagattggctaaaacatacgagacaacgcetggag
aagtgctgtgctgeegcetgaccctcatgagtgctatgcaaaggtititgatgaattcaaaccattggtigaagagect
caaaacttgataaagcagaactgtgagctgttigagcaatigggtgagtataagttccaaaatgccctgitggtgag
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atatacaaaaaaggtaccccaagtticaacgcccactttagttgaagtgtccagaaatcttggtaaagtgggtage
aaatgttgcaagcatccagaagccaagcegaatgccctgtgctgaggattatctgteegtegtgttgaaccaatigtg
cgtattacacgaaaaaaccccagtctctgatagagticaccaaatgttgcactgagtcactagttaatagaaggectt
gtttttccgctitggaagttigatgaaacctacgtgectaaggaatttaacgetgagacctttacctticacgctgacatit
gtactttgagtgaaaaagagcgicaaatcaaaaagcaaaccgctcttgttgaatiggtgaaacacaagectaagg
ctacgaaggagcagcttaaagccgtcatggacgatitcgcegcatitgttgaaaaatgctgtaaagetgatgacaa
ggaaacalgtitcgctgaagagggaaagaaattggttgcggcecagicaggecggaggaageggaggatetgg
cggttccggaggctctctagacatctgcagcaagaaccectgecacaacggeggectgtgcgaagagatcage
caggaagtgcggggcegacgtgttccecagcetacacctgtacctgectgaagggetacgecggcaaccactgeg
agactaagtgcgtggaacccctgggceatggaaaacggceaatatcgccaacagecagatcgecgecageteegt
gcgcgtgaccttictgggactgcageactgggtgeccgagetggecagactgaacagagecggeatggtgaac
gcctggaccceccageagcaacgacgacaacccttggatccaggtgaacctgetgeggeggatgtgggtgacag
gcgtggtgacacagggcgecagceagactggecagecacgagtacctgaaggcectttaaggtggectacagect
gaacggccacgagticgacticatccacgacgtgaacaagaaacacaaagaattigtgggcaactggaacaa
gaacgccgtgcacgtgaacctgticgagacacccgtggaagceccagtacgtgeggetgtaccccaccagetge
cacaccgcctgcaccctgagattcgagcetgctgggcetgegagetgaacggctgegecaaccecctgggectgaa
gaacaacagcatccccgacaagcagatcaccgectccageagcetacaagacctggggectgeacctgticage
tggaaccccagctacgeccggcetggacaageagggceaacticaacgectgggtggecggeagcetacggeaac
gaccagtggctgcaggtggacctgggcagcagcaaagaagtgaccggceatcatcacccagggggecagaaa
cttcggcagcegtgcagticgtggecagcetacaaagtggectactccaacgacagegecaactggaccgagtace
aggacccccggaccggceagctccaagatcticcceggeaactgggacaaccacagecacaagaagaatetgt
tcgaaacccccatcctggecagatacgtgeggatectgeccgtggectggeacaaccggatcgecctgagactg
gaactgctgggatgtggctctcaccaccaccatcaccat

32

FP250
EGF-HSA

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDAH
KSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHK
DDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFA
KRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGER
AFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADL
AKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESK
DVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAAD
PHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQ
VSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTP
VSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSEKE
RQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEG
KKLVAASQAALGLGSHHHHHH

33

FP250
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggeggectgtgcgaagagattictcaagaagtgeggg
gcgacgttticcccagetacaccigtacatgtctgaagggcetacgecggcaaccactgcgagacaaaagg
atccgatgctcacaagagcgaggtggeccacagaticaaggatctgggecgaagagaacttcaaggecct
ggtgctgatcgecticgetcagtatctccagcagagecctitcgaggaccacgtgaagetggtcaacgaagt
gaccgagticgccaagacctgtgtggecgatgagagegecgagaactgtgataagagectgecacacectg
ttcggcgacaagcetgtgtacagtggecacactgagagaaacctacggegagatggecgactgetgtgeca
agcaagagcccgagagaaacgagtgcttcctgcagcacaaggacgacaaccccaacctgectagacte
gtgcgacccgaagtggatgtgatgtgcaccgectticacgacaacgaggaaaccttcctgaagaagtacct
gtacgagatcgccagacggcacccctacttitatgecectgagetgetgticticgeccaageggtataaggee
gccttcaccgaatgttgccaggecgcetgataaggetgectgictgetgectaagetggacgagetgagagat
gagggcaaagccagcictgccaagcagagactgaagtgegecagectgcagaagticggecgagagag
cttttaaggcctgggcecgttgecagactgagecagagatttcctaaggecgagtitgeccgaggtgtccaaget
cgtgaccgatctgacaaaggtgcacaccgagtgcetgtcacggcegatetgetggaatgtgccgacgataga
gccgacctggecaagtacatctgegagaaccaggacagcatcagcagcaagetgaaagagtgetgega
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gaagcccctgetggaaaagtctcactgtatcgecgaggtggaaaacgacgagatgectgecgatetgecta
gccetggetgecgatttcgtggaaagcaaggacgtgtgcaagaactacgecgaggecaaggatgtigttictg
ggcatgtttctgtatgagtacgccegecagacaccccgactatictgtggtictgetgetgeggetggecaaaac
ctacgagacaaccctggaaaaatgctgcgecgcetgecgatcectcacgagtgttatgeccaaggtgticgacg
agttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgcgagcetgticgagcagetggg
cgagtacaagticcagaatgccctgetecgtgeggtacaccaagaaagtgcectcaggtgtccacacctacac
tggttgaggtgtcccggaatetgggcaaagtgggcageaagtgtigcaagcaccctgaggeccaagagaat
gccttgegecgaggattacctgagegtggtgetgaatcagetgtgegtgetgcacgagaaaacccectgtgtc
cgacagagtgaccaagtgctgtaccgagagcectcgtgaacagaaggcecttgetttagegecctggaagtg
gacgagacatacgtgcccaaagagticaacgccgagacattcaccticcacgecgacatctgtaccctgag
cgagaaagagcggcagatcaagaagcagacagccctggtcgagcetggttaagcacaagcccaaggcece
accaaagaacagctgaaggcecgtgatggacgacttcgecgectitgtcgagaagtgctgcaaggecgacg
acaaagagacatgcticgccgaagagggcaagaaactggtggetgectctcaggetgetetcggacttgge
tctcaccaccaccatcaccat

34

FP260
EGF-HSA-C1

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDAH
KSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHK
DDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFA
KRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGER
AFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADL
AKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESK
DVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAAD
PHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQ
VSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTP
VSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSEKE
RQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEG
KKLVAASQAALGLGGSGGSGGSGGSCVEPLGMENGNIANSQIAASSVRVTF
LGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQ
GASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNL
FETPVEAQYVRLYPTSCHTACTLRFELLGCGSHHHHHH

35

FP260
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggeggectgtgcgaagagattictcaagaagtgeggg
gcgacgttttccccagetacaccigtacatgtctgaagggcetacgecggcaaccactgcgagacaaaagg
atccgatgctcacaagagcgaggtggeccacagaticaaggatctgggecgaagagaacttcaaggecct
ggtgctgatcgecticgetcagtatctccagcagagecctitcgaggaccacgtgaagetggtcaacgaagt
gaccgagticgccaagacctgtgtggecgatgagagegecgagaactgtgataagagectgecacaccctg
ttcggcgacaagcetgtgtacagtggecacactgagagaaacctacggegagatggecgactgetgtgeca
agcaagagcccgagagaaacgagtgcettcctgcagcacaaggacgacaaccccaacctgectagacte
gtgcgacccgaagtggatgtgatgtgcaccgectticacgacaacgaggaaaccttcctgaagaagtacct
gtacgagatcgccagacggcacccctacttttatgecectgagcetgctgticticgccaageggtataaggee
gccttcaccgaatgttgccaggecgcetgataaggetgectgictgetgectaagetggacgagetgagagat
gagggcaaagccagcictgccaagcagagactgaagtgegecagectgcagaagticggcgagagag
cttttaaggcctgggcecgttgecagactgagecagagatttcctaaggecgagtitgeccgaggtgtccaaget
cgtgaccgatctgacaaaggtgcacaccgagtgcetgtcacggcegatctgctggaatgtgeccgacgataga
gcecgacctggecaagtacatctgcgagaaccaggacagceatcagcagcaagetgaaagagtgetgega
gaagcccctgetggaaaagtctcactgtatcgecgaggtggaaaacgacgagatgectgecgatetgecta
gcctggcetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgaggecaaggatgtgttictg
ggcatgtttctgtatgagtacgccegecagacaccccgactatictgtggtictgetgetgeggetggecaaaac
ctacgagacaaccctggaaaaatgcetgegecgetgecgatectcacgagtgttatgccaaggtgttcgacg
agttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgcgagcetgticgagcagetggg
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cgagtacaagttccagaatgccctgetcgtgeggtacaccaagaaagtgcectcaggtgtccacacctacac
tgottgaggtgtcccggaatctgggcaaagtgggcagecaagtgttgcaagecaccctgaggecaagagaat
gccttgegecgaggattacctgagegtggtgetgaatcagetgtgegtgetgcacgagaaaaccectgtgic
cgacagagtgaccaagtgctgtaccgagagcctcgtgaacagaaggccttgetttagegeectggaagtg
gacgagacatacgtgcccaaagagticaacgccgagacaticaccticcacgccgacatctgtaccctgag
cgagaaagagcggcagatcaagaagcagacagcecectggtcgagetggttaagcacaageccaaggec
accaaagaacagctgaaggcecgtgatggacgacttcgecgectitgtcgagaagtgetgcaaggecgacg
acaaagagacatgcttcgccgaagagggcaagaaactggtggcetgcectctcaggetgetetcggacttgg
aggaagcggaggatctggeggticcggaggctctigtgtggaaccectcggcatggaaaacggceaatate
gccaatagccagattgccgecagcagegtcagagtgacatttctgggactgcageactgggtgeccgaget
ggctagactgaatagagccggcatggtcaacgectggacacccagcagcaacgacgataacccttggatt
caagtgaacctgctgeggegtatgtgggtcacaggtgttgttacacagggcegectctagactggecagecac
gagtatctgaaggcctitaaggtggcectacagectgaacggecacgagticgacttcatccacgacgtgaac
aagaagcacaaagagtttgtcggcaactggaacaagaacgccgtgcacgtgaacctgticgagacacct
gtggaagcccagtacgtgeggcetgtaccctacaagetgtcacaccgectgeactctgagattcgaactgetg
ggatgcggctctcaccaccaccatcaccat
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FP270
EGF-HSA-C2

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDAH
KSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHK
DDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFA
KRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGER
AFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADL
AKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESK
DVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAAD
PHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQ
VSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTP
VSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSEKE
RQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEG
KKLVAASQAALGLGGSGGSGGSGGSCANPLGLKNNSIPDKQITASSSYKTW
GLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGIITQ
GARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKK
NLFETPILARYVRILPVAWHNRIALRLELLGCGSHHHHHH

37

FP270
nucleic acid

ctggacatctgcagcaagaatccttgeccacaacggeggectgtgcgaagagattictcaagaagtgeggg
gcgacgttttccccagetacacctgtacatgtctgaagggcetacgecggcaaccactgcgagacaaaagg
atccgacgceccacaagagegaggtggeccaccggticaaggacctgggegaggaaaacticaaggece
tggtgctgatcgecticgeccagtacctgcagcagagecccticgaagatcacgtaaagttagtcaacgagg
ttacggaattcgcaaagacatgcgttgctgacgaatccgcetgagaattgtgacaagagttigcacactttattc
ggagataagttgtgtactgtagctacttigagagagacttacggtgaaatggctgactgetgtgcaaaacagg
aaccagaacgtaacgaatgtttccticagcataaggatgataaccctaaccticcaaggcettgttaggecag
aagtcgacgtgatgtgcaccgccticcatgataatgaagagacttticttaaaaagtacctatacgagattgca
aggcgtcatccatatttttacgccccagagcetgtigtttitcgcaaagagatacaaagctgeatttactgagtgtt
gccaagcetgecgacaaggecgctigtttgetaccaaagtiggacgaattgagagacgagggtaaggceate
atctgccaagcagagattaaaatgtgcatctttgcaaaaatttggagagagagcttttaaggcatgggctgttg
cccgactaagccaaagattcccaaaagecgaatitgetgaagtatccaagetggtgactgattigactaaag
tacatacagaatgttgccatggcgaccttttagaatgtgctgatgacagagecagatttggetaagtatatctge
gaaaatcaagattcaatcagctctaagctgaaggaatgttgcgagaaaccactgttagaaaaatcgeattgt
attgctgaagttgaaaatgatgagatgectgetgacttgectictcttgecgetgattttgtigagtcgaaggatgt
ctgtaagaattatgctgaagctaaagacgttttcctgggtatgticttatatgagtacgcaagacgtcacccaga
ttactctgtggtictgctactgagattggctaaaacatacgagacaacgctggagaagtgetgtgetgeegetg
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accctcatgagtgctatgcaaaggttttigatgaaticaaaccattggttgaagagcectcaaaacttgataaag
cagaactgtgagctgtttgagcaattgggtgagtataagticcaaaatgccctgtiggtgagatatacaaaaa
aggtaccccaagtttcaacgcccactttagtigaagtgtccagaaatctiggtaaagtgggtagcaaatgttge
aagcatccagaagccaagcegaatgcecctgtgetgaggattatetgtecgtegtgtigaaccaattgtgegtatt
acacgaaaaaaccccagtctctgatagagtcaccaaatgttgcactgagtcactagttaatagaaggcecttg
tttttccgetttggaagtigatgaaacctacgtgectaaggaatitaacgetgagacctttacctttcacgetgac
atttgtactttgagtgaaaaagagcgicaaatcaaaaagcaaaccgctctigtigaattggtgaaacacaag
cctaaggctacgaaggagcagcttaaagecgtcatggacgatttcgecgeatttgttgaaaaatgetgtaaa
gctgatgacaaggaaacatgtitcgctgaagagggaaagaaattggttgeggecagtcaggecgeacttg
gtttgggaggaagcggaggatctggeggticcggaggcetcettgegecaacceectgggectgaagaacaa
cagcatccccgacaagcagatcaccgectccagcagetacaagacctggggcectgcacctgttcagetgg
aaccccagctacgeccggcetggacaagcagggceaacttcaacgectgggtggecggeagetacggeaa
cgaccagtggctgcaggtggacctgggcagcagcaaagaagtgaccggceatcatcacccagggggeca
gaaacttcggcagcgtgcagttcgtggccagctacaaagtggectactccaacgacagegecaactggac
cgagtaccaggacccccggaccggceagcetccaagatcticcccggeaactgggacaaccacagecaca
agaagaatctgttcgaaacccccatcetggecagatacgtgeggatectgeccgtggectggeacaacecgg
atcgccctgagactggaactgetgggatgtggetctcaccaccaccatcaccat
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FP280

EGF(RGE)-
HSA-C1-C2

LDICSKNPCHNGGLCEEISQEVRGEVFPSYTCTCLKGYAGNHCETKGSDAH
KSEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVA
DESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHK
DDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFA
KRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGER
AFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADL
AKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESK
DVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAAD
PHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQ
VSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTP
VSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSEKE
RQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEG
KKLVAASQAALGLGGSGGSGGSGGSCVEPLGMENGNIANSQIAASSVRVTF
LGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQ
GASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNL
FETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITA
SSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSK
EVTGITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIFPGNW
DNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGCGSHHHHHH

39

FP280
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggceggectgtgcgaagagatttictcaagaagtgeggg
gcgaggttticcccagetacacctgtacatgtctgaagggcetacgecggecaaccactgecgagacaaaagg
atccgatgcetcacaagagcgaggtggeccacagaticaaggatctgggecgaagagaacttcaaggecct
ggtgctgatcgecticgetcagtatctccagcagagecctitcgaggaccacgtgaagetggtcaacgaagt
gaccgagticgccaagacctgtgtggecgatgagagegecgagaactgtgataagagectgecacaccctg
ttcggcgacaagcetgtgtacagtggecacactgagagaaacctacggegagatggecgactgetgtgeca
agcaagagcccgagagaaacgagtgcettcctgcagcacaaggacgacaaccccaacctgectagacte
gtgcgacccgaagtggatgtgatgtgcaccgectticacgacaacgaggaaaccttcctgaagaagtacct
gtacgagatcgccagacggcacccctacttttatgecectgagcetgctgticticgccaageggtataaggee
gccttcaccgaatgttgeccaggecgcetgataaggcetgectgtctgetgectaagetggacgagcetgagagat
gagggcaaagccagcictgccaagcagagactgaagtgegecagectgcagaagticggegagagag
cttttaaggcctgggcecgttgecagactgagecagagatttcctaaggecgagtitgeccgaggtgtccaaget
cgtgaccgatctgacaaaggtgcacaccgagtgcetgtcacggegatctgetggaatgtgccgacgataga
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gccgacctggecaagtacatctgcgagaaccaggacagcatcagcagcaagetgaaagagtgetgega
gaagcccctgctggaaaagtctcactgtatcgecgaggtggaaaacgacgagatgectgecgatetgecta
gccetggcetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgaggecaaggatgtgttictg
ggcatgtttctgtatgagtacgcccgcagacaccccgactattctgtggtictgetgetgeggetggecaaaac
ctacgagacaaccctggaaaaatgctgcgecgcetgecgatcectcacgagtgttatgeccaaggtgticgacg
agttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgecgagcetgticgageagetggg
cgagtacaagttccagaatgccctgetcgtgeggtacaccaagaaagtgcectcaggtgtccacacctacac
tgottgaggtgtcccggaatectgggcaaagtgggcageaagtgttgcaagecaccctgaggecaagagaat
gccttgegecgaggattacctgagegtggtgetgaatcagetgtgegtgetgcacgagaaaaccectgtgic
cgacagagtgaccaagtgctgtaccgagagcectcgtgaacagaaggcecttgetttagegecctggaagtg
gacgagacatacgtgcccaaagagticaacgccgagacaticaccticcacgccgacatctgtaccctgag
cgagaaagagcggcagatcaagaagcagacagcecectggtcgagetggttaagcacaageccaaggec
accaaagaacagctgaaggcecgtgatggacgacttcgecgectitgtcgagaagtgctgcaaggecgacg
acaaagagacatgcticgccgaagagggcaagaaactggtggetgectctcaggcetgetetcggacttgg
aggaagcggaggatctggeggticcggaggctctigtgtggaaccectcggecatggaaaacggceaatate
gccaatagccagattgecgecagcagegtcagagtgacatttctgggactgcageactgggtgeccgaget
ggctagactgaatagagccggcatggtcaacgectggacacccagcagcaacgacgataacccttggatt
caagtgaacctgctgeggegtatgtgggtcacaggtgtigttacacagggcegectctagactggecagecac
gagtatctgaaggcctitaaggtggcectacagectgaacggecacgagticgacttcatccacgacgtgaac
aagaagcacaaagagtttgtcggcaactggaacaagaacgccgtgcacgtgaacctgticgagacacct
gtggaagcccagtacgtgeggcetgtaccctacaagetgtcacaccgectgeactctgagatticgaactgetg
ggatgcgagcetgaacggcetgtgctaatectetgggectgaagaacaacagceatccccgataageagatca
ccgccagctccagetataagacatggggcectgcacctgticagetggaacccticttacgeccagactggaca
agcagggcaacticaatgcttgggtggccggceagcetacggeaatgatcagtggetgcaagtggacctggg
cagcagcaaagaagtgacaggcatcatcacccagggegecagaaatticggcagegtgeagtttgtggee
agctacaaagtggcctactccaacgacagcgccaactggaccgagtatcaggaccctagaaccggeag
ctccaagatcticcccggeaatigggacaaccacagccacaagaagaatctgticgaaaccectatectgg
ccagatatgtgcgceatictgeececgtggectggcacaacagaattgecctgagactggaactgeteggetgtg
gctctcaccaccaccatcaccat

40

FP320

EGF-HSA D3-
C1-C2-His

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSLVEEPQ
NLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCK
HPEAKRMPCAEDCLSVFLNQLCVLHEKTPVSDRVTKCCTESLVNGRPCFSALEV
DETYVPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVM
DDFAAFVEKCCKADDKETCFAEEGKKLVAASQAALGLGGSGGSGGSGGSCVEP
LGMENGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSNDDNP
WIQVNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHK
EFVGNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPL
GLKNNSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQ
WLQVDLGSSKEVTGHITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGS
SKIFPGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGCGSHHHHHH

41

FP320
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggeggectgtgcgaagagatitctcaagaagtgeggggega
cgttttccccagcetacacctgtacatgtctgaagggctacgccggcaaccactgcgagacaaaaggatcectggt
ggaagaaccccagaacctgatcaagcagaactgcgagetgticgagcagetgggegagtacaagttccagaat
gccctgetegtgeggtacaccaagaaagtgectcaggtgtccacacctacactggtcgaggtgtccagaaacctg
ggcaaagtgggcagcaagtgctgcaagcaccctgaggccaaaagaatgecttgegecgaggattgectgage
gtgttcctgaatcagetgtgegtgctgcacgagaaaacccectgtgtccgacagagtgaccaagtgetgtacegag
agcctggtcaacggcagacctigctttagegecctggaagtggatgagacatacgtgcccaaagagticaacge
cgagacattcaccticcacgccgacatctgtaccctgagcgagaaagageggcagatcaagaagcagacage
cctggtcgagcetggtcaagcacaagectaaggecaccaaagaacagctgaaggcecgtgatggacgacttege
cgccttcglggaaaagtgitgcaaggccgacgacaaagagacatgcticgccgaagagggcaagaaactggt
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ggctgcectetcaggcetgctctcggacttggaggaageggaggatetggeggttccggaggctcetigtgtggaacce
ctcggcatggaaaacggcaatatcgccaatagecagatcgecgecageagegtcagagtgacatttctgggact

gcagcactgggtgccagagctggetagactgaatagagecggceatggtcaacgectggacacccagcagcaa
cgacgacaacccctggattcaagtgaacctgctgeggcegtatgtgggtcacaggtgttgttacacagggegectet
agactggccagccacgagtatctgaaggectttaaggtggcectacagectgaacggecacgagticgactticate
cacgacgtgaacaagaagcacaaagagtttgtcggcaactggaacaagaacgccgtgcacgtgaacctgttcg
agacacctgtggaagcccagtacgtgcggctgtaccctacaagctgtcacaccgcectgcacactgagattcgaa
ctgctgggatgegagetgaacggcetgtgctaatectetgggectgaagaacaacageatcccegataageagat
caccgcctccageagctataagacatggggcectgcacctgttcagetggaaccctagetacgecagactggaca
agcagggcaactitaatgcctgggtggceggeagcetacggcaatgatcaatggetgcaagtggacctgggeage
agcaaagaagtgaccggcatcattacccagggcegcaagaaatttcggcagegtgeagttcgtggecagetaca
aagtggcctactccaacgacagegecaactggaccgagtatcaggaccctagaaccggeagcetccaagatctt
ccceggeaattgggacaaccacagecacaagaagaatcetgticgaaaccectatectggecagatatgtgegea
ttctgcecgtggectggeacaacagaattgecctgagactggaactgcteggetgtggctctcaccaccaccatca
ccat

42

FP330

EGF-HSA-C1-
c2

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDAHKSE
VAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAEN
CDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRL
VRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQ
AADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFP
KAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECC
EKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEY
ARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIK
QNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEA
KRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETY
VPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFA
AFVEKCCKADDKETCFAEEGKKLVAASQAALGLGGSGGSGGSGGSCVEPLGM
ENGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQ
VNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFV
GNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLK
NNSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQ
VDLGSSKEVTGIITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIF
PGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGC

43

FP330
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggeggectgtgcgaagagatitctcaagaagtgeggggega
cgttttccccagcetacacctgtacatgtctgaagggcetacgecggcaaccactgcgagacaaaaggatcegatge
tcacaagagcgaggtggcccacagattcaaggatctgggcgaagagaactticaaggecctggtgetgategect
tcgctcagtatctccagcagagcecctticgaggaccacgtgaagcetggtcaacgaagtgaccgagttcgccaag
acctgtgtggccgatgagagegecgagaactgtgataagagectgcacaccctgttcggegacaagctgtgtac
agtggccacactgagagaaacctacggcgagatggecgactgctgtgccaagcaagageccgagagaaacg
agtgcttcctgcagcacaaggacgacaaccccaacctgectagactcgtgcgaccegaagtggatgtgatgtge
accgcctttcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggcacccectacttt
tatgccectgagcetgetgticttcgccaageggtataaggecgecticaccgaatgttgccaggecgctgataagge
tgcctgtctgctgectaagetggacgagetgagagatgagggcaaagecagcetctgccaagcagagactgaagt
gcgccagcectgcagaagticggegagagagcttttaaggectgggecgttgccagactgagecagagatttecta
aggccgagtttgccgaggtgtccaagctegtgaccgatctgacaaaggtgcacaccgagtgcetgtcacggegat
ctgctggaatgtgccgacgatagagcecgacctggecaagtacatctgcgagaaccaggacagcatcagcage
aagctgaaagagtgctgcgagaageccctgetggaaaagtctcactgtatcgcegaggtggaaaacgacgag
atgcctgecgatetgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgagge
caaggatgtgtttctgggeatgttictgtatgagtacgeccgcagacaccccgactattctgtggttctgetgetgegg
ctggccaaaacctacgagacaaccctggaaaaatgetgegecgetgecgatectcacgagtgtiatgecaaggt
gttcgacgagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagetgticgageage
tgggcgagtacaagttccagaatgccctgctegtgcggtacaccaagaaagtgectcaggtgtccacacctacac
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tggttgaggtgtcceggaatetgggcaaagtgggcageaagtgttgcaagcaccctgaggccaagagaatgect
tgcgecgaggattacctgagegtggtgctgaatcagetgtgegtgetgcacgagaaaaccectgtgtccgacaga
gtgaccaagtgctgtaccgagagectcgtgaacagaaggccttgetttagecgecctggaagtggacgagacata
cgtgcccaaagagttcaacgcecgagacattcaccttccacgecgacatcetgtacectgagegagaaagagegg

cagatcaagaagcagacagccctggtcgagetggttaagcacaageccaaggecaccaaagaacagcetgaa
ggccgtgatggacgacttcgecgcectitgtcgagaagtgctgcaaggecgacgacaaagagacatgettcgecg
aagagggcaagaaactggtggetgcctctcaggcetgetcteggacttggaggaageggaggatctggeggttee
ggaggctctigtgtggaacccctcggcatggaaaacggcaatatcgecaatagecagattgeccgecageagegt
cagagtgacatttctgggactgcagcactgggtgcccgagetggctagactgaatagagccggeatggtcaacg

ccltggacacccagcagcaacgacgataaccctiggatticaagtgaacctgetgeggegtatgtgggtcacaggt

gttgttacacagggcgcectctagactggccagecacgagtatctgaaggectitaaggtggectacagectgaac

ggccacgagttcgacttcatccacgacgtgaacaagaagcacaaagagtttgicggcaactggaacaagaacg
ccgtgcacgtgaacctgticgagacacctgtggaageccagtacgtgeggctgtaccctacaagcetgtcacacceg
cctgcactctgagattcgaactgctgggatgegagetgaacggctgtgctaatectetgggectgaagaacaaca

gcatccccgataagcagatcaccgecagctccagctataagacatggggectgeacctgticagetggaaccctt
cttacgccagactggacaagcagggcaacttcaatgcetigggtggecggeagetacggeaatgatcagtggetg

caagtggacctgggcagcagcaaagaagtgacaggcatcatcacccagggegecagaaatticggcagegtg
cagtttgtggccagctacaaagtggcectactccaacgacagegecaactggaccgagtatcaggaccctagaac
cggcagctccaagatcttccccggeaattgggacaaccacagecacaagaagaatctgticgaaaccectatee
tggccagatatgtgegceattctgeccgtggectggcacaacagaattgecctgagactggaactgceteggcetgt

44

FP278

EGF-HSA-C1-
C2 His tag

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDAHKSE
VAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAEN
CDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRL
VRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQ
AADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFP
KAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECC
EKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEY
ARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIK
QNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEA
KRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETY
VPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFA
AFVEKCCKADDKETCFAEEGKKLVAASQAALGLGGSGGSGGSGGSCVEPLGM
ENGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQ
VNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFV
GNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLK
NNSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQ
VDLGSSKEVTGHITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIF
PGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGCGSHHHHHH

45

FP278
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggeggectgtgcgaagagatitctcaagaagtgeggggega
cgttttccccagcetacacctgtacatgtctgaagggcetacgecggcaaccactgcgagacaaaaggatccgatge
tcacaagagcgaggtggeccacagattcaaggatctgggcgaagagaactticaaggecctggtgetgategect
tcgctcagtatctccagcagagcecctticgaggaccacgtgaagcetggtcaacgaagtgaccgagticgecaag
acctgtgtggccgatgagagegecgagaactgtgataagagectgcacaccetgttcggegacaagctgtgtac
agtggccacactgagagaaacctacggcgagatggccgactgctgtgccaagcaagageccgagagaaacg
agtgcttcctgcagcacaaggacgacaaccccaacctgectagactcgtgcgaccegaagtggatgtgatgtge
accgcctttcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggcacccectacttt
tatgccectgagcetgcetgticticgccaageggtataaggecgecticaccgaatgttgccaggecgcetgataagge
tgcctgtctgctgectaagetggacgagetgagagatgagggcaaagecageictgccaagecagagactgaagt
gcgcecagcectgcagaagticggegagagagcttttaaggectgggecgitgccagactgagecagagatttccta
aggccgagtitgccgaggtgtccaagetcgtgaccgatctgacaaaggtgcacaccgagtgetgtcacggegat
ctgctggaatgtgccgacgatagagecgacctggecaagtacatctgcgagaaccaggacagceatcagcage
aagctgaaagagtgctgcgagaageccctgcetggaaaagtctcactgtatcgcegaggtggaaaacgacgag
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atgcctgecgatctgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgagge
caaggatgtgtttctgggcatgttictgtatgagtacgeccgcagacaccccgactattctgtggttctgetgetgegg
clggccaaaacctacgagacaaccctggaaaaatgetgegecgetgecgatectcacgagtgttatgecaaggt
gttcgacgagticaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagetgticgageage
tgggcgagtacaagticcagaatgccctgctegtgcggtacaccaagaaagtgectcaggtgtccacacctacac
tggttgaggtgtcceggaatctgggcaaagtgggeageaagtgtigcaagcaccctgaggecaagagaatgect
tgcgecgaggattacctgagegtggtgetgaatcagetgtgegtgetgecacgagaaaacccctgtgtcegacaga
gtgaccaagtgctgtaccgagagcectcgtgaacagaaggcctigetitagegecctggaagtggacgagacata
cgtgcccaaagagttcaacgcecgagacattcaccticcacgecgacatetgtacectgagecgagaaagagegg
cagatcaagaagcagacagccctggtcgagetggltaagcacaagcccaaggecaccaaagaacagetgaa
ggccgtgatggacgacttcgecegccttigtcgagaagtgctgcaaggecgacgacaaagagacatgcttcgeeg
aagagggcaagaaactggtggctgectctcaggetgceteteggactiggaggaageggaggatetggeggtice
ggaggctctigtgtggaacccctcggeatggaaaacggeaatatcgccaatagecagattgeegecageagegt
cagagtgacatttctgggactgcagcactgggtgeccgagctggcetagactgaatagageeggceatggtcaacg
cctggacacccagcagcaacgacgataacccttggaticaagtgaacctgetgeggegtatgtgggtcacaggt
gttgttacacagggcgcctctagactggecagecacgagtatctgaaggcectttaaggtggectacagectgaac
ggccacgagttcgacticatccacgacgtgaacaagaagcacaaagagtttgtcggcaactggaacaagaacy
ccglgcacgtgaacctgticgagacacctgtggaagcccagtacgtgeggctgtacectacaagctgtcacaccg
cctgcactctgagattcgaactgetgggatgcgagetgaacggctgtgctaatectctgggectgaagaacaaca
gcatccccgataagcagatcaccgecagcetccagcetataagacatggggectgcacctgticagetggaaccctt
cttacgccagactggacaagcagggcaacttcaatgetigggtggecggeagetacggceaatgatcagtggetg
caagtggacctgggcagcagcaaagaagtgacaggcatcatcacccagggcgecagaaatttcggeagegtg
cagtttgtggccagctacaaagtggcctactccaacgacagcegecaactggaccgagtatcaggaccctagaac
cggcagctccaagatcticceccggceaattgggacaaccacagecacaagaagaatetgttcgaaaccectatee
tggccagatatgtgcgcattctgccegtggectggcacaacagaattgcectgagactggaactgceteggetgtgg
clctcaccaccaccatcaccat

46

FP068

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKDAHKSEVA
HRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCD
KSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVR
PEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKA
EFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEK
PLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKR
MPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVP
KEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFV
EKCCKADDKETCFAEEGKKLVAASQAALCVEPLGMENGNIANSQIAASSVRVTFL
GLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASR
LASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEA
QYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGL
HLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGITQGARNF
GSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILA
RYVRILPVAWHNRIALRLELLGC

47

FP068
nucleic acid

ctggacatctgtagcaagaacccttgccacaacggeggectgtgcgaagagatitctcaagaagtgeggggega
cgttttccccagcetacacctgtacatgtctgaagggcetacgccggcaaccactgcgagacaaaggatgeccaca
agagcgaggtggcccacagattcaaggatctgggegaagagaacttcaaggecctggtgctgatcgecttcget
cagtatctccagcagagcecctttcgaggaccacgtgaagcetggtcaacgaagtgaccgagttcgccaagaccty
tgtggccgatgagagegcecgagaactgtgataagagectgcacacccetgtticggegacaagcetgtgtacagtgg
ccacactgagagaaacctacggcgagatggccgactgctgtgccaagcaagageccgagagaaacgagtge
ttcctccagcacaaggacgacaaccccaacctgectagactegtgecgacccgaagtggatgtgatgtgcaccge
clttcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggeacccctacttttatgee
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cctgagctgctgttcttcgccaageggtataaggecgecttcaccgaatgtigeccaggecgetgataaggcetgectg
tctgctgectaagetggacgagetgagagatgagggcaaagecagcetctgccaagcagagactgaaatgegec
agcctccagaagttcggcgagagagcttitaaggectgggecgtigeccagactgagecagagatttcctaaggec
gagtttgccgaggtgtccaagctegtgaccgatctgacaaaggtgcacaccgagtgctgtcacggegatcetgetg
gaatgtgccgacgatagagcecgacctggcecaagtacatctgcgagaaccaggacagcatcagcagcaagetg
aaagagtgctgcgagaagceccctgctggaaaagtctcactgtatcgecgaggtggaaaacgacgagatgectg
ccgatctgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgaggecaaggat
gtgtttctgggcatgttictgtatgagtacgececgeagacaccecgactattctgtggtictgetgetgeggetggeca
aaacctacgagacaaccctggaaaaatgctgegecgetgecgatectcacgagtgttatgccaaggtgticgac
gagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagctgticgageagcetgggeg
agtacaagttccagaatgccctgctegtgcggtacaccaagaaagtgectcaggtgtccacacctacactggtig
aggtgtcceggaatctgggcaaagtgggcageaagtgtigcaageaccctgaggecaagagaatgecttgege
cgaggattacctgagegtggtgctgaatcagetgtgegtgctgcacgagaaaaccectgtgtccgacagagtgac
caagtgctgtaccgagagcctegtgaacagaaggccttgctttagegecctggaagtggacgagacatacgtge
ccaaagagttcaacgccgagacattcaccticcacgecgacatctgcacccetgtccgagaaagageggcagat
caagaagcagacagccctggtcgagcetggttaagcacaageccaaggecaccaaagaacagetgaaggec
gtgatggacgacttcgccgectitgtcgagaagtgctgcaaggecgacgacaaagagacatgcticgccgaaga
gggcaagaaactggtggctgctictcaggecgctctgtgtgtggaaccectcggeatggaaaacggceaatatcge
caatagccagattgccgecagceagegtcagagtgacattictgggactgcaacactgggtgecegagcetggeta
gactgaatagagccggcatggtcaacgcectggacacccagcagcaacgacgataatcectggattcaagtgaa
cctgctgeggegtatgtgggtcacaggtgtigttacacagggegcaagcagactggecagecacgagtatctgaa
ggcctttaaggtggectacagectgaacggccacgagticgacttcatccacgacgtgaacaagaagcacaaa
gagtttgtcggcaactggaacaagaacgccgtgcacgtgaacctgttcgagacacctgtggaageccagtacgt
gcggctgtaccctacaagctgtcacaccgcectgceactctgagaticgaactgctgggatgegagetgaacggctgt
gctaatcctctgggectgaagaacaacagcatccccgataagcagatcaccgecagetccagcetataagacatg
gggcctgcacctgticagctggaacccttcttacgccagactggacaagcagggceaacttcaatgetigggtggec
ggcagctacggcaatgatcagtggctgcaagtggacctgggcagcagcaaagaagtgacaggceatcatcace
caaggggccagaaatttcggcagegtgcagticgtggecagetacaaagtggectactccaacgacagegeca
actggaccgagtatcaggaccctagaaccggeagcetccaagatcttccecggeaattgggacaaccacageca
caagaagaatctgticgaaacccctatcctggecagatatgtgegeattctgecegtggectggcacaacagaatt
gccctgagactggaactgetcggcetge

48

FP776

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKDAHKSEVA
HRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCD
KSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVR
PEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKA
EFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEK
PLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKR
MPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVP
KEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFV
EKCCKADDKETCFAEEGKKLVACVEPLGMENGNIANSQIAASSVRVTFLGLQHW
VPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHE
YLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRL
YPTSCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSW
NPSYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQF
VASYKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRIL
PVAWHNRIALRLELLGC

49

FP776
nucleic acid

ctggacatctgtagcaagaacccttgccacaacggeggectgtgcgaagagatitctcaagaagtgeggggega
cgttttccccagetacacctgtacatgtctgaagggcetacgccggeaaccactgcgagacaaaggatgeccaca
agagcgaggtggcccacagattcaaggatctgggcgaagagaacttcaaggecctggtgctgategectteget
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cagtatctccagcagagcecctitcgaggaccacgtgaagctggtcaacgaagtgaccgagttcgecaagacctg
tgtggccgatgagagegecgagaactgtgataagagectgcacacccetgttcggegacaagcetgtgtacagtgg
ccacactgagagaaacctacggcgagatggecgactgctgtgccaagcaagageccgagagaaacgagtge
ttcctccagcacaaggacgacaaccccaacctgectagactegtgegacccgaagtggatgtgatgtgcaccge
clitcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggceacccectacttitatgec
cctgagctgctgttcticgccaageggtataaggecgcecttcaccgaatgtigeccaggecgetgataaggcetgectg
tctgctgectaagetggacgagetgagagatgagggcaaagecagcetctgccaageagagactgaaatgegec
agcctccagaagttcggcgagagagcttitaaggectgggecgtigecagactgagecagagatttcctaaggec
gagtttgccgaggtgtccaagctegtgaccgatctgacaaaggtgcacaccgagtgetgtcacggcegatcetgetg
gaatgtgccgacgatagagcecgacctggcecaagtacatctgcgagaaccaggacagcatcagcagcaagetg
aaagagtgctgcgagaagceccctgctggaaaagtctcactgtatcgecgaggtggaaaacgacgagatgectg
ccgatctgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgaggecaaggat
gtgtttctgggcaltgtitctgtatgagtacgcccgeagacaccecgactattctgtggtictgetgetgeggetggeca
aaacctacgagacaaccctggaaaaatgctgegecgetgecgatectcacgagtgttatgccaaggtgticgac
gagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagcetgticgageagcetgggeg
agtacaagttccagaatgccctgctegtgcggtacaccaagaaagtgectcaggtgtccacacctacactggtig
aggtgtcceggaatctgggcaaagtgggcageaagtgtigcaageaccctgaggecaagagaatgecttgege
cgaggattacctgagcgtggtgctgaatcagetgtgegtgetgcacgagaaaaccectgtgtccgacagagtgac
caagtgctgtaccgagagcctegtgaacagaaggccttgctttagcgecctggaagtggacgagacatacgtge
ccaaagagttcaacgccgagacattcaccticcacgecgacatctgcaccctgtccgagaaagageggcagat
caagaagcagacagccctggtcgagcetggttaagcacaageccaaggecaccaaagaacagctgaaggec
gtgatggacgacttcgccgectttgtcgagaagtgctgcaaggecgacgacaaagagacatgceticgccgaaga
gggcaagaaactggtggcctgtgtggaacccctcggeatggaaaacggcaatatcgccaatagecagattgec
gccagcagcgtcagagtgacatttctgggactgcaacactgggtgeccgagetggcetagactgaatagageegg
catggtcaacgcctggacacccagcagcaacgacgataatccctggaticaagtgaacctgetgeggegtatgt
gggtcacaggtgttgttacacagggcgcaagcagactggccagcecacgagtatctgaaggectttaaggtggect
acagcctgaacggccacgagttcgacttcatccacgacgtgaacaagaagcacaaagagitigtcggcaactg
gaacaagaacgccgtgcacgtgaacctgticgagacacctgtggaageccagtacgtgeggctgtaccctaca
agctgtcacaccgcectgcactctgagattcgaactgetgggatgcgagetgaacggctgtgetaatectctgggect
gaagaacaacagcatccccgataagcagatcaccgecagctccagctataagacatggggcectgeacctgttc
agctggaacccticttacgccagactggacaagcagggceaacttcaatgetigggtggecggeagetacggeaa
tgatcagtggctgcaagtggacctgggcagcagcaaagaagtgacaggcatcatcacccaaggggecagaa
atttcggcagcgtgcagttcgtggecagetacaaagtggectactccaacgacagegecaactggaccgagtate
aggaccctagaaccggcagctccaagatcticcccggceaattgggacaaccacagecacaagaagaatctgtt
cgaaacccctatcctggecagatatgtgegeattctgeecgtggectggcacaacagaattgeectgagactgga
actgcteggcetge

50

FP284

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDAHKSE
VAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAEN
CDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRL
VRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQ
AADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFP
KAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECC
EKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEY
ARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIK
QNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEA
KRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETY
VPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFA
AFVEKCCKADDKETCFAEEGKKLVAASQAALGVGGSGGSGGSGGSCVEPLGM
ENGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQ
VNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFV
GNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLK
NNSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQ
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VDLGSSKEVTGITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIF
PGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGC

51

FP284
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggeggectgtgcgaagagatitctcaagaagtgeggggega
cgttttccccagcetacacctgtacatgictgaagggcetacgecggcaaccactgcgagacaaaaggatcegatge
tcacaagagcgaggtggeccacagattcaaggatctgggcgaagagaactticaaggecctggtgetgategect
tcgctcagtatctccagcagagcecctticgaggaccacgtgaagcetggtcaacgaagtgaccgagttcgccaag
acctgtgtggccgatgagagegecgagaactgtgataagagectgcacaccctgttcggegacaagctgtgtac
agtggccacactgagagaaacctacggcgagatggecgactgctgtgccaagcaagageccgagagaaacg
agtgcttcctgcagcacaaggacgacaaccccaacctgectagactcgtgcgaccegaagtggatgtgatgtge
accgcctttcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggcacccectacttt
tatgccectgagcetgetgticttcgccaageggtataaggecgecticaccgaatgttgeccaggecgctgataagge
tgcctgtctgctgectaagetggacgagetgagagatgagggcaaagecagcetctgccaagcagagactgaagt
gcgccagcectgcagaagticggegagagagcttttaaggectgggecgttgccagactgagecagagatttecta
aggccgagtitgccgaggtgtccaagctegtgaccgatctgacaaaggtgcacaccgagtgetgtcacggegat
ctgctggaatgtgccgacgatagagcecgacctggecaagtacatctgcgagaaccaggacagcatcagcage
aagctgaaagagtgctgcgagaageccctgctggaaaagtctcactgtatcgecgaggtggaaaacgacgag
atgcctgecgatctgectagectggcetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgagge
caaggatgtgtttctgggcatgtttctgtatgagtacgcccgcagacaccecgactattctgtggttetgetgetgegg
ctggccaaaacctacgagacaaccctggaaaaatgetgegecgetgecgatectcacgagtgttatgccaaggt
gttcgacgagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagetgttcgagcage
tgggcgagtacaagticcagaatgccctgctegtgcggtacaccaagaaagtgectcaggtgtccacacctacac
tggttgaggtgtccecggaatctgggcaaagtgggcageaagtgtigcaagcaccctgaggecaagagaatgect
tgcgecgaggattacctgagegtggtgctgaatcagetgtgegtgetgecacgagaaaacccectgtgtccgacaga
gtgaccaagtgctgtaccgagagectcgtgaacagaaggccttgetitagegecctggaagtggacgagacata
cgtgcccaaagagttcaacgccgagacattcaccticcacgecgacatetgtacectgagecgagaaagagegg
cagatcaagaagcagacagccctggicgagetggttaagcacaagcccaaggecaccaaagaacagetgaa
ggccgtgatggacgacttcgecgcecttigtcgagaagtgetgcaaggecgacgacaaagagacatgcttcgecg
aagagggcaagaaactggtggctgectctcaggetgetetcggagtgggaggaageggaggatctggeggtte
cggaggctcttgtgtggaaccectcggeatggaaaacggcaatatcgecaatagecagattgccgecageage
gtcagagtgacatttctgggactgcagceactgggtgeccgagetggetagactgaatagagecggceatggtcaac
gcctggacacccagcageaacgacgataacccttggaticaagtgaacctgetgeggegtatgtgggtcacagg
tgttgttacacagggcgcctctagactggccagecacgagtatctgaaggcectitaaggtggectacagectgaac
ggccacgagttcgacticatccacgacgtgaacaagaagcacaaagagtttgtcggcaactggaacaagaacy
ccgtgcacgtgaacctgticgagacacctgtggaagcccagtacgtgeggctgtacectacaagetgtcacaccg
cctgcactctgagattcgaactgetgggatgcgagcetgaacggctgtgctaatectctgggectgaagaacaaca
gcatccccgataagcagatcaccgcecagcetccagcetataagacatggggectgcacctgticagetggaaccctt
cttacgccagactggacaagcagggcaacttcaatgetigggtggecggeagetacggceaatgatcagtggetg
caagtggacctgggcagcagcaaagaagtgacaggcatcatcacccagggcgecagaaatticggeagegtg
cagtttgtggccagctacaaagtggcectactccaacgacagcegecaactggaccgagtatcaggaccctagaac
cggcagctccaagatcticceccggceaattgggacaaccacagecacaagaagaatcetgttcgaaacccectatee
tggccagatatgtgcgeattctgccegtggectggeacaacagaattgeectgagactggaactgeteggcetgt
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FP138

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDAHKSE
VAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAEN
CDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRL
VRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQ
AADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFP
KAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECC
EKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEY
ARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIK
QNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEA
KRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETY
VPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFA
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AFVEKCCKADDKETCFAEEGKKLVAASQAALGGSGGSGGSGGSCVEPLGMEN
GNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVYNAWTPSSNDDNPWIQVNL
LRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGN
WNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKNN
SIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQVD
LGSSKEVTGIITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIFPG
NWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGC

53

FP138
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggeggectgtgcgaagagatitctcaagaagtgeggggega
cgttttccccagcetacacctgtacatgtctgaagggcetacgecggcaaccactgcgagacaaaaggatcegatge
tcacaagagcgaggtggeccacagattcaaggatctgggcgaagagaactticaaggecctggtgetgategect
tcgctcagtatctccagcagagcecctticgaggaccacgtgaagcetggtcaacgaagtgaccgagticgecaag
acctgtgtggccgatgagagegecgagaactgtgataagagectgcacaccctgttcggegacaagctgtgtac
agtggccacactgagagaaacctacggcgagatggecgactgctgtgccaagcaagageccgagagaaacg
agtgcttcctgcagcacaaggacgacaaccccaacctgectagactcgtgcgaccegaagtggatgtgatgtge
accgcctttcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggcacccectacttt
tatgccectgagcetgetgticttcgccaageggtataaggecgecticaccgaatgttgccaggecgctgataagge
tgcctgtctgctgectaagetggacgagetgagagatgagggcaaagecagetctgccaagcagagactgaagt
gcgcecagcectgcagaagticggecgagagagcttttaaggectgggecgttgccagactgagecagagatttccta
aggccgagtttgccgaggtgtccaagctegtgaccgatctgacaaaggtgcacaccgagtgetgtcacggegat
ctgctggaatgtgccgacgatagagcecgacctggecaagtacatctgcgagaaccaggacagcatcagcage
aagctgaaagagtgctgcgagaageccctgcetggaaaagtctcactgtatcgcegaggtggaaaacgacgag
atgcctgecgatetgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgagge
caaggatgtgtttctgggcatgttictgtatgagtacgeccgcagacaccccgactattctgtggttctgetgetgegg
ctggccaaaacctacgagacaaccctggaaaaatgetgegecgetgecgatectcacgagtgttatgecaaggt
gttcgacgagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagetgttcgagcage
tgggcgagtacaagticcagaatgccctgctegtgcggtacaccaagaaagtgectcaggtgtccacacctacac
tggttgaggtgtcceggaatctgggcaaagtgggeageaagtgtigcaagcaccctgaggecaagagaatgect
tgcgecgaggattacctgagegtggtgctgaatcagetgtgegtgetgecacgagaaaacccctgtgtccgacaga
gtgaccaagtgctgtaccgagagcectcgtgaacagaaggcctigetitagcgecctggaagtggacgagacata
cgtgcccaaagagttcaacgccgagacattcaccticcacgecgacatetgtacectgagecgagaaagagegg
cagatcaagaagcagacagccctggtcgagetggttaagcacaagcccaaggecaccaaagaacagetgaa
ggccgtgatggacgacttcgecgcctiigtcgagaagtgetgcaaggecgacgacaaagagacatgcttcgecg
aagagggcaagaaactggtggctgcctctcaggetgetctcggaggaageggaggatctggeggticcggagg
cletigtgtggaaccectcggeatggaaaacggeaatatcgecaatagecagatigccgecageagegtcagag
tgacatttctgggactgcageactgggtgcccgagetggcetagactgaatagagecggeatggtcaacgectgga
cacccagcagcaacgacgataacccttggattcaagtgaacctgctgeggegtatgtgggtcacaggtgtigttac
acagggcgcclctagactggccagecacgagtatctgaaggcectttaaggtggectacagectgaacggecacg
agttcgacttcatccacgacgtgaacaagaagcacaaagagttigtcggcaactggaacaagaacgecgtgca
cgtgaacctgttcgagacacctgtggaagceccagtacgtgeggctgtaccctacaagcetgtcacaccgectgeac
tctgagattcgaactgctgggatgcgagcetgaacggetgtgctaatectctgggectgaagaacaacageatece
cgataagcagatcaccgccagctccagcetataagacatggggectgcacctgticagctggaacccttcttacge
cagactggacaagcagggcaacttcaatgcttgggtggccggcagcetacggceaatgatcagtggcetgcaagtg
gacctgggcagcagcaaagaagtgacaggcatcatcacccagggegcecagaaatitcggcagegtgeagitty
tggccagctacaaagtggectactccaacgacagegecaactggaccgagtatcaggaccctagaaccggea
gctccaagatcticcceggeaattgggacaaccacagecacaagaagaatctgticgaaaccectatectggee
agatatgtgcgcattctgccegtggectggcacaacagaattgeectgagactggaactgceteggetgt
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FP811

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDAHKSE
VAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAEN
CDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRL
VRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQ
AADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFP
KAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECC
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EKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEY
ARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIK
QNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEA
KRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETY
VPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFA
AFVEKCCKADDKETCFAEEGKKLVAASQAALGGGGSCVEPLGMENGNIANSQIA
ASSVRVTFLGLQHWVPELARLNRAGMVYNAWTPSSNDDNPWIQVNLLRRMWVT
GVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVH
VNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQIT
ASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEV
TGITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSH
KKNLFETPILARYVRILPVAWHNRIALRLELLGC

55

FP811
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggeggectgtgcgaagagatitctcaagaagtgcggggega
cgttttccccagcetacacctgtacatgtctgaagggcetacgecggcaaccactgcgagacaaaaggatcegatge
tcacaagagcgaggtggeccacagattcaaggatctgggcgaagagaactticaaggecctggtgetgategect
tcgctcagtatctccagcagagcecctticgaggaccacgtgaagcetggtcaacgaagtgaccgagttcgecaag
acctgtgtggccgatgagagegecgagaactgtgataagagectgcacaccetgttcggegacaagctgtgtac
agtggccacactgagagaaacctacggcgagatggccgactgctgtgccaagcaagageccgagagaaacg
agtgcttcctgcagcacaaggacgacaaccccaacctgectagactcgtgcgaccegaagtggatgtgatgtge
accgcctttcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggcacccectacttt
tatgccectgagcetgetgticticgccaageggtataaggecgecticaccgaatgttgccaggecgcetgataagge
tgcctgtctgctgectaagetggacgagetgagagatgagggcaaagecageictgccaagcagagactgaagt
gcgcecagcectgcagaagticggegagagagcttttaaggectgggecgitgccagactgagecagagatttccta
aggccgagtttgccgaggtgtccaagcetegtgaccgatctgacaaaggtgcacaccgagtgcetgtcacggegat
ctgctggaatgtgcecgacgatagagecgacctggecaagtacatctgcgagaaccaggacagceatcagcage
aagctgaaagagtgctgcgagaageccctgctggaaaagtctcactgtatcgcegaggtggaaaacgacgag
atgcctgecgatetgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgagge
caaggatgtgtttctgggcatgttictgtatgagtacgcccgcagacaccccegactattctgtggtictgetgetgegg
ctggccaaaacctacgagacaaccctggaaaaatgetgegecgetgecgatectcacgagtgttatgecaaggt
gttcgacgagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagetgticgageage
tgggcgagtacaagticcagaatgccctgctegtgcggtacaccaagaaagtgectcaggtgtccacacctacac
tggttgaggtgtccecggaatctgggcaaagtgggcageaagtgtigcaagcaccctgaggecaagagaatgect
tgcgecgaggattacctgagegtggtgetgaatcagetgtgegtgetgecacgagaaaacccctgtgtcegacaga
gtgaccaagtgctgtaccgagagcectcgtgaacagaaggectigetitagegecctggaagtggacgagacata
cgtgcccaaagagttcaacgcecgagacattcaccticcacgecgacatetgtacectgagecgagaaagagegg
cagatcaagaagcagacagccctggtcgagetggttaagcacaagcccaaggecaccaaagaacagetgaa
ggccgtgatggacgacttcgecgcectitgtcgagaagtgetgcaaggecgacgacaaagagacatgcttcgecg
aagagggcaagaaactggtggctgcctctcaagetgetctcggaggeggaggatetigtgtggaaccectegge
atggaaaacggcaatatcgccaatagccagattgccgecagcagegtcagagtgacattictgggactgcagea
ctgggtgcecgagcetggetagactgaatagagecggceatggtcaacgectggacacccagcagcaacgacga
taacccttggattcaagtgaacctgctgcggcegtatgtgggtcacaggtgtigttacacagggegcectctagactgg
ccagccacgagtatctgaaggcctttaaggtggectacagectgaacggecacgagttcgacttcatccacgacg
tgaacaagaagcacaaagagtttgtcggcaactggaacaagaacgccgtgcacgtgaacctgttcgagacace
tgtggaagcccagtacgtgeggctgtacectacaagetgtcacaccgectgceactctgagatticgaactgetggga
tgcgagctgaacggctgtgctaatectctgggectgaagaacaacageatccecgataagcagatcaccgecag
ctccagctataagacatggggcectgcacctgticagcetggaacccticttacgccagactggacaagcagggcaa
cttcaatgcttgggtggecggcagctacggeaatgatcagtggctgcaagtggacctgggcagecagcaaagaa
gtgacaggcatcatcacccagggcgccagaaatitcggcagegtgeagtttgtggecagetacaaagtggecta
ctccaacgacagcgcecaactggaccgagtatcaggaccctagaaccggeagctccaagatcttccecggceaat
tgggacaaccacagccacaagaagaatctgticgaaacccctatcctggecagatatgtgegceatictgeecgtg
gcclggcacaacagaattgccctgagactggaactgeteggcetge
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56

FP010

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDAHKSE
VAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAEN
CDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRL
VRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQ
AADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFP
KAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECC
EKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEY
ARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIK
QNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEA
KRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETY
VPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFA
AFVEKCCKADDKETCFAEEGKKLVAASQAALGGGGSGGGGSCVEPLGMENGNI
ANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQVNLLR
RMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWN
KNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKNNSIP
DKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQVDLG
SSKEVTGIITQGARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIFPGNW
DNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGC

57

FPO10
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggeggectgtgcgaagagatitctcaagaagtgcggggega
cgttttccccagcetacacctgtacatgtctgaagggcetacgccggcaaccactgcgagacaaaaggatccgatge
tcacaagagcgaggtggeccacagattcaaggatctgggcgaagagaactticaaggecctggtgetgatcgect
tcgctcagtatctccagcagagecctticgaggaccacgtgaagcetggtcaacgaagtgaccgagttcgccaag
acctgtgtggccgatgagagegecgagaactgtgataagagectgcacaccctgticggegacaagetgtgtac
agtggccacactgagagaaacctacggcgagatggecgactgctgtgccaagcaagageccgagagaaacg
agtgcttcctgcagcacaaggacgacaaccccaacctgectagactcgtgcgaccegaagtggatgtgatgtge
accgcctttcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggcacccctacttt
tatgccectgagcetgetgticticgccaageggtataaggecgecticaccgaatgttgccaggecgcetgataagge
tgcctgtctgctgectaagetggacgagetgagagatgagggcaaagecagetctgccaagcagagactgaagt
gcgccagcectgcagaagticggegagagagcttttaaggectgggecgttgecagactgagecagagatttccta
aggccgagtttgccgaggtgtccaagcetegtgaccgatctgacaaaggtgcacaccgagtgcetgtcacggegat
ctgctggaatgtgcecgacgatagagecgacctggecaagtacatctgcgagaaccaggacagceatcagcage
aagctgaaagagtgctgcgagaageccctgctggaaaagtctcactgtatcgeecgaggtggaaaacgacgag
atgcctgecgatctgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgagge
caaggatgtgttictgggcatgttictgtatgagtacgcccgcagacaccccgactattctgtggttctgetgetgegg
clggccaaaacctacgagacaaccctggaaaaatgetgegecgetgecgatcectcacgagtgttatgecaaggt
gttcgacgagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagetgticgageage
tgggcgagtacaagticcagaatgccctgctegtgcggtacaccaagaaagtgectcaggtgtccacacctacac
tggttgaggtgtccecggaatctgggcaaagtgggcageaagtgtigcaagcaccctgaggecaagagaatgect
tgcgecgaggattacctgagegtggtgctgaatcagetgtgegtgetgcacgagaaaacccctgtgtccgacaga
gtgaccaagtgctgtaccgagagcectcgtgaacagaaggcctigetitagegecctggaagtggacgagacata
cgtgcccaaagagtticaacgcecgagacattcaccticcacgecgacatetgtacectgagecgagaaagagegg
cagatcaagaagcagacagccctggicgagetggltaagcacaagcccaaggecaccaaagaacagetgaa
ggccgtgatggacgacttcgecegcctiigtcgagaagtgetgcaaggecgacgacaaagagacatgcttcgecg
aagagggcaagaaactggtggctgcctctcaagetgetetcggaggeggaggcetceggaggeggaggatettg
tgtggaaccccteggeatggaaaacggcaatatcgecaatagecagattgeecgecageagegtcagagtgaca
tttctgggactgcagceactgggtgeccgagcetggctagactgaatagagecggceatggtcaacgectggacace
cagcagcaacgacgataacccttggattcaagtgaacctgctgcggegtatgtgggtcacaggtgttgttacacag
ggcgcctctagactggecagecacgagtatctgaaggcctitaaggtggectacagectgaacggcecacgagttc
gacttcatccacgacgtgaacaagaagcacaaagagtitgtcggcaactggaacaagaacgccegtgcacgtga
acctgttcgagacacctgtggaagcccagtacgtgeggcetgtaccctacaagctgtcacaccgectgceactctga
gattcgaactgctgggatgcgagcetgaacggctgtgctaatectetgggectgaagaacaacageatccecgata
agcagatcaccgccagctccagctataagacatggggectgeacctgttcagetggaacccticttacgecagac
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tggacaagcagggcaacttcaatgcttgggtggccggcagetacggeaatgatcagtggetgcaagtggacctg
ggcagcagcaaagaagtgacaggcatcatcacccagggegecagaaatttcggcagegtgcagtttgtggeca
gctacaaagtggcctactccaacgacagcegccaactggaccgagtatcaggaccctagaaccggeagcetcca

agatcttccecggeaattgggacaaccacagcecacaagaagaatctgticgaaacccctatcctggecagatatg
tgcgcattctgeccgtggectggcacaacagaattgecctgagactggaactgceteggcetge

58

FP816

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKDAHKSEVA
HRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVYNEVTEFAKTCVADESAENCD
KSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVR
PEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKA
EFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEK
PLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKR
MPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVP
KEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFV
EKCCKADDKETCFAEEGKKLVAASQAALGLCVEPLGMENGNIANSQIAASSVRV
TFLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQG
ASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETP
VEAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKT
WGLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGITQG
ARNFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFE
TPILARYVRILPVAWHNRIALRLELLGC

59

FP816
nucleic acid

ctggacatctgcagcaagaatccttgccacaacggeggectgtgcgaagagatitctcaagaagtgcggggega
cgttttccecagcetacacctgtacatgictgaagggcetacgecggcaaccactgcgagacaaaggatgeccaca
agagcgaggtggcccacagattcaaggatctgggcgaagagaacttcaaggecctggtgctgategectteget
cagtatctccagcagagcecctitcgaggaccacgtgaagcetggtcaacgaagtgaccgagttcgecaagacctg
tgtggccgatgagagegecgagaactgtgataagagectgcacaccctgttcggegacaagcetgtgtacagtgg
ccacactgagagaaacctacggcgagatggecgactgctgtgccaagcaagageccgagagaaacgagtge
ttcctgcagcacaaggacgacaaccccaacctgectagactegtgegaccegaagtggatgtgatgtgcaccge
clitcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggeaccectacttitatgee
cctgagctgctgttcttcgccaageggtataaggecgcecttcaccgaatgtigecaggecgetgataaggcetgectg
tctgctgectaagetggacgagetgagagatgagggcaaagecagcetctgccaageagagactgaagtgegec
agcctgcagaagticggcgagagagctittaaggectgggecgttgccagactgagecagagatttcctaaggec
gagtttgccgaggtgtccaagctcegtgaccgatctgacaaaggtgcacaccgagtgetgtcacggegatetgetg
gaatgtgccgacgatagagcecgacctggecaagtacatctgcgagaaccaggacagcatcagcagcaagetg
aaagagtgctgcgagaagceccctgctggaaaagtctcactgtatcgecgaggtggaaaacgacgagatgectg
ccgatctgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgaggecaaggat
gtgtttctgggcatgttictgtatgagtacgcccgcagacaccecgactattctgtggtictgetgetgeggetggeca
aaacctacgagacaaccctggaaaaatgctgegeegetgecgatectcacgagtgttatgccaaggtgticgac
gagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagcetgttcgagcagcetgggeg
agtacaagttccagaatgccctgctegtgcggtacaccaagaaagtgectcaggtgtccacacctacactggttg
aggtgtccecggaatctgggcaaagtgggcageaagtgtigcaageaccctgaggecaagagaatgectigege
cgaggattacctgagcgtggtgctgaatcagetgtgegtgetgcacgagaaaacccctgtgtccgacagagtgac
caagtgctgtaccgagagcctegtgaacagaaggccttgctttagegecctggaagtggacgagacatacgtge
ccaaagagttcaacgccgagacattcaccticcacgecgacatetgtacectgagecgagaaagageggeagat
caagaagcagacagccctggtcgagcetggitaagcacaagcccaaggecaccaaagaacagetgaaggec
gtgatggacgacttcgecgectitgtcgagaagtgctgcaaggecgacgacaaagagacatgctticgccgaaga
gggcaagaaactggtggctgctictcaggctgeectgggactgtgtgtggaaccectcggeatggaaaacggea
atatcgccaatagccagattgccgecagcagegtcagagtgacatttctgggactgcageactgggtgeccgag
ctggctagactgaatagagccggceatggtcaacgectggacacccagcageaacgacgataatccctggatec
aagtgaacctgctgcggegtatgtgggtcacaggtgtigttacacagggegcctctagactggccagecacgagt
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atctgaaggcctttaaggtggcectacagcectgaacggecacgagticgacttcatccacgacgtgaacaagaag
cacaaagagtttgtcggcaactggaacaagaacgcecgtgcacgtgaacctgticgagacacctgtggaagece
agtacgtgcggctgtaccctacaagctgtcacaccgcectgcactctgagattcgaactgetgggatgegagetga
acggctgtgctaatcctctgggectgaagaacaacageatccccgataagcagatcaccgecagetcecagcetat
aagacatggggcctgcacctgticagctggaacccticttacgccagactggacaagcagggceaacttcaatget
tgggtggccggeagcetacggceaatgatcagtggetgcaagtggacctgggcageagcaaagaagtgacagge
atcatcacccagggcgcecagaaatttcggcagegtgcagtttgtggccagctacaaagtggectactccaacgac
agcgccaactggaccgagtaccaggatcctagaaccggcagcetccaagatceticcceggeaattgggacaace
acagccacaagaagaatctgticgaaacccctatcctggecagatatgtgeggattctgecegtggectggeaca
acagaattgccctgagactggaactgctcggetgt

62

(G2S)4 linker

GGSGGSGGSGGS

63

(GS)4 linker

GSGSGSGS

64

G4S linker

GGGGS

65

(G4S)2 linker

GGGGSGGGGS

66

GS His-tag

GSHHHHHH

67

His-tag

HHHHHH

68

Murine MFG-E8

MQVSRVLAALCGMLLCASGLFAASGDFCDSSLCLNGGTCLTGQDNDIYCLCPEG
FTGLVCNETERGPCSPNPCYNDAKCLVTLDTQRGDIFTEYICQCPVGYSGIHCET
ETNYYNLDGEYMFTTAVPNTAVPTPAPTPDLSNNLASRCSTQLGMEGGAIADSQ
ISASSVYMGFMGLQRWGPELARLYRTGIVNAWTASNYDSKPWIQVNLLRKMRV
SGVMTQGASRAGRAEYLKTFKVAYSLDGRKFEFIQDESGGDKEFLGNLDNNSLK
VNMFNPTLEAQYIKLYPVSCHRGCTLRFELLGCELHGCSEPLGLKNNTIPDSQMS
ASSSYKTWNLRAFGWYPHLGRLDNQGKINAWTAQSNSAKEWLQVDLGTQRQV
TGITQGARDFGHIQYVASYKVAHSDDGVQWTVYEEQGSSKVFQGNLDNNSHK
KNIFEKPFMARYVRVLPVSWHNRITLRLELLGC

69

FP1776

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTSAGP
CTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHNINECEVEPCKNG
GICTDLVANYSCECPGEFMGRNCQYKDAHKSEVAHRFKDLGEENFKALVLIAFA
QYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRE
TYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFL
KKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGK
ASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTE
CCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMP
ADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYE
TTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLYV
RYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVL
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSE
KERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEG
KKLVACSGPLGIEGGISNQQITASSTHRALFGLOQKWYPYYARLNKKGLINAWTAA
ENDRWPWIQINLQRKMRVTGVITQGAKRIGSPEYIKSYKIAYSNDGKTWAMYKVK
GTNEDMVFRGNIDNNTPYANSFTPPIKAQYVRLYPQVCRRHCTLRMELLGCELS
GCSEPLGMKSGHIQDYQITASSIFRTLNMDMFTWEPRKARLDKQGKVNAWTSG
HNDQSQWLQVDLLVPTKVTGITQGAKDFGHVQFVGSYKLAYSNDGEHWTVYQ
DEKQRKDKVFQGNFDNDTHRKNVIDPPIYARHIRILPWSWYGRITLRSELLGC

70

FP1068

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTSAGP
CTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHNINECEVEPCKNG
GICTDLVANYSCECPGEFMGRNCQYKDAHKSEVAHRFKDLGEENFKALVLIAFA
QYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRE
TYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFL
KKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGK
ASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTE
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CCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMP
ADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYE
TTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLYV
RYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVL
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSE
KERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEG
KKLVAASQAALCSGPLGIEGGIISNQQITASSTHRALFGLQKWYPYYARLNKKGLI
NAWTAAENDRWPWIQINLQRKMRVTGVITQGAKRIGSPEYIKSYKIAYSNDGKT
WAMYKVKGTNEDMVFRGNIDNNTPYANSFTPPIKAQYVRLYPQVCRRHCTLRM
ELLGCELSGCSEPLGMKSGHIQDYQITASSIFRTLNMDMFTWEPRKARLDKQGK
VNAWTSGHNDQSQWLQVDLLVPTKVTGITQGAKDFGHVQFVGSYKLAYSNDG
EHWTVYQDEKQRKDKVFQGNFDNDTHRKNVIDPPIYARHIRILPWSWYGRITLRS
ELLGC

71
=133

FP1777

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTSAGP
CTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHNINECEVEPCKNG
GICTDLVANYSCECPGEFMGRNCQYKDAHKSEVAHRFKDLGEENFKALVLIAFA
QYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRE
TYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFL
KKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGK
ASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTE
CCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMP
ADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYE
TTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLV
RYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVL
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSE
KERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEG
KKLVACSGPLGIEGGIISNQQITASSTHRALFGLQKWYPYYARLNKKGLINAWTAA
ENDRWPWIQINLQRKMRVTGVITQGAKRIGSPEYIKSYKIAYSNDGKTWAMYKVK
GTNEDMVFRGNIDNNTPYANSFTPPIKAQYVRLYPQVCRRHCTLRMELLGCELS
G

72

FP1069

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTSAGP
CTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHNINECEVEPCKNG
GICTDLVANYSCECPGEFMGRNCQYKDAHKSEVAHRFKDLGEENFKALVLIAFA
QYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRE
TYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFL
KKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGK
ASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTE
CCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMP
ADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYE
TTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLYV
RYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVL
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSE
KERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEG
KKLVAASQAALCSGPLGIEGGIISNQQITASSTHRALFGLQKWYPYYARLNKKGLI
NAWTAAENDRWPWIQINLQRKMRVTGVITQGAKRIGSPEYIKSYKIAYSNDGKT
WAMYKVKGTNEDMVFRGNIDNNTPYANSFTPPIKAQYVRLYPQVCRRHCTLRM
ELLGCELSG

73
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FP261

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKDAHKSEVA
HRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCD
KSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVR
PEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKA
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EFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEK
PLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKR
MPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVP
KEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFV
EKCCKADDKETCFAEEGKKLVACVEPLGMENGNIANSQIAASSVRVTFLGLQHW
VPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHE
YLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRL
YPTSCHTACTLRFELLGCELNG

74
=119

FP262

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKDAHKSEVA
HRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCD
KSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVR
PEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKA
EFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEK
PLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKR
MPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVP
KEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFV
EKCCKADDKETCFAEEGKKLVAASQAALCVEPLGMENGNIANSQIAASSVRVTFL
GLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASR
LASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEA
QYVRLYPTSCHTACTLRFELLGCELNG

75

Full lenght
MFG-E8 [L76M]

MPRPRLLAALCGALLCAPSLLVALDICSKNPCHNGGLCEEISQEVRGDVFPSYTC
TCLKGYAGNHCETKCVEPLGMENGNIANSQIAASSVRVTFLGLQHWVPELARLN
RAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYLKAFKVA
YSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPTSCHTA
CTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNPSYARLD
KQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGITQGARNFGSVQFVASYKVAY
SNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVAWHNR
IALRLELLGC

76

PS binding
domain MFG-E8
with [L76M]

CVEPLGMENGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSN
DDNPWIQVNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVN
KKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGC
ANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGSY
GNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVASYKVAYSNDSANWTEYQDP
RTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGC

77

EGF binding
domain EDIL-3
(EGF-like
domains 1-2-3)

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTSAGP
CTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHNINECEVEPCKNG
GICTDLVANYSCECPGEFMGRNCQYK

96

EGF binding
domain EDIL-3
(EGF-like
domain 1)

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPT

97

EGF binding
domain EDIL-3

SAGPCTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQH
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(EGF-like
domain 2)
98 EGF binding NINECEVEPCKNGGICTDLVANYSCECPGEFMGRNCQYK
domain EDIL-3
(EGF-like
domain 3)
99 EGF binding DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTSAGP
domain EDIL-3 | CTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQH
(EGF-like
domains 1 and
2)
100 EGF binding SAGPCTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHNINECEVEP
domain EDIL-3 | CKNGGICTDLVANYSCECPGEFMGRNCQYK
(EGF-like
domain 2 and 3)
101 EGF binding DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTNINE
domain EDIL-3 | CEVEPCKNGGICTDLVANYSCECPGEFMGRNCQYK
(EGF-like
domain 1 and 3)
78 PS binding CSGPLGIEGGIISNQQITASSTHRALFGLOKWYPYYARLNKKGLINAWTAAENDR
domain EDIL-3 | WPWIQINLQRKMRVTGVITQGAKRIGSPEYIKSYKIAYSNDGKTWAMYKVKGTNE
DMVFRGNIDNNTPYANSFTPPIKAQYVRLYPQVCRRHCTLRMELLGCELSGCSE
PLGMKSGHIQDYQITASSIFRTLNMDMFTWEPRKARLDKQGKVNAWTSGHNDQ
SQWLQVDLLVPTKVTGIITQGAKDFGHVQFVGSYKLAYSNDGEHWTVYQDEKQ
RKDKVFQGNFDNDTHRKNVIDPPIYARHIRILPWSWYGRITLRSELLGCTEEE
79 PS binding CSGPLGIEGGIISNQQITASSTHRALFGLOQKWYPYYARLNKKGLINAWTAAENDR
domain EDIL-3 | WPWIQINLQRKMRVTGVITQGAKRIGSPEYIKSYKIAYSNDGKTWAMYKVKGTNE
TEEE truncated | DMVFRGNIDNNTPYANSFTPPIKAQYVRLYPQVCRRHCTLRMELLGCELSGCSE
PLGMKSGHIQDYQITASSIFRTLNMDMFTWEPRKARLDKQGKVNAWTSGHNDQ
SQWLQVDLLVPTKVTGIITQGAKDFGHVQFVGSYKLAYSNDGEHWTVYQDEKQ
RKDKVFQGNFDNDTHRKNVIDPPIYARHIRILPWSWYGRITLRSELLGC
80 EGF-like DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTSAGP
domain 1-2-3 CTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHNINECEVEPCKNG
[EDIL3]_HSA[A | GICTDLVANYSCECPGEFMGRNCQYKDAHKSEVAHRFKDLGEENFKALVLIAFA
626- QYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRE
L633]removed TYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFL
C1_C2IMFG- ~ | KKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGK
E8]_ ASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTE
CCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMP
Non-M 3163 ADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYE
TTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLV
RYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVL
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSE
KERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEG
KKLVACVEPLGMENGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWT
PSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFI
HDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCE
LNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVA
GSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVASYKVAYSNDSANWTEY
QDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGC
102 EGF-like DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTDAHK
domain SEVAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESA
1[EDIL3] HSA] | ENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNL
A626- PRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTE

L633]removed__

CCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLS
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C1_C2[MFG-
ES]

QRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKL
KECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGM
FLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEP
QNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCC
KHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALE
VDETYVPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVM
DDFAAFVEKCCKADDKETCFAEEGKKLVACVEPLGMENGNIANSQIAASSVRVT
FLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGA
SRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPV
EAQYVRLYPTSCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTW
GLHLFSWNPSYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGITQGAR
NFGSVQFVASYKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPI
LARYVRILPVAWHNRIALRLELLGC

103

EGF-like
domain
2[EDIL3]_HSA[
AB26-
L633]removed__
C1_C2[MFG-
E8]

SAGPCTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHDAHKSEVAH
RFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDK
SLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRP
EVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAAD
KAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAE
FAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKP
LLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKR
MPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVP
KEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFV
EKCCKADDKETCFAEEGKKLVACVEPLGMENGNIANSQIAASSVRVTFLGLQHW
VPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHE
YLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRL
YPTSCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSW
NPSYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQF
VASYKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRIL
PVAWHNRIALRLELLGC

104

EGF-like
domain
3[EDIL3]_HSA[
A626-
L633]removed_
C1_C2[MFG-
E8]

NINECEVEPCKNGGICTDLVANYSCECPGEFMGRNCQYKDAHKSEVAHRFKDL
GEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTL
FGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDV
MCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAAC
LLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEV
SKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEK
SHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPD
YSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFE
QLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCA
EDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFN
AETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKC
CKADDKETCFAEEGKKLVACVEPLGMENGNIANSQIAASSVRVTFLGLQHWVPE
LARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYLK
AFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPT
SCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNPS
YARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVAS
YKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVA
WHNRIALRLELLGC

105

EGF-like
domain 1-
2[EDIL3]_HSA[
A626-
L633]removed_

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTSAGP
CTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHDAHKSEVAHRFKD
LGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHT
LFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVD

VMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAA
CLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAE
VSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLE
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KSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHP
DYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCEL
FEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPC
AEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEF
NAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEK
CCKADDKETCFAEEGKKLVACVEPLGMENGNIANSQIAASSVRVTFLGLQHWVP
ELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYL
KAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYP
TSCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNP
SYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVA
SYKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPV
AWHNRIALRLELLGC

106

EGF-like
domain 2-
3[EDIL3]_HSA[
A626-
L633]removed_
C1_C2[MFG-
E8]

SAGPCTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHNINECEVEP
CKNGGICTDLVANYSCECPGEFMGRNCQYKDAHKSEVAHRFKDLGEENFKALV
LIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVA
TLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNE
ETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRD
EGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKV
HTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVEND
EMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLA
KTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQN
ALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQ
LCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADIC
TLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFA
EEGKKLVACVEPLGMENGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVN
AWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHE
FDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFEL
LGCELNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFN
AWVAGSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVASYKVAYSNDSAN
WTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLEL
LGC

107

EGF-like
domain 1-
3[EDIL3]_HSA[
A626-
L633]removed_
C1_C2[MFG-
E8]

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTNINE
CEVEPCKNGGICTDLVANYSCECPGEFMGRNCQYKDAHKSEVAHRFKDLGEEN
FKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDK
LCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCTA
FHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKL
DELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVT
DLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAE
VENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLL
LRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEY
KFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSV
VLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFH
ADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKE
TCFAEEGKKLVACVEPLGMENGNIANSQIAASSVRVTFLGLQHWVPELARLNRA
GMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSL
NGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTL
RFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQ
GNFNAWVAGSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVASYKVAYSN
DSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVAWHNRIAL
RLELLGC

81

Nucleic acid of
Seq ID NO: 80

gacatctgcgaccccaatccttgcgagaatggeggceattigtctgectggactggecgatggeageticicttgtga
atgccccgatggettcacagaccccaattgcagetetgtggtggaagtggccagegacgaggaagaacctaca
agcgctggceccctgcacacccaatccatgtcataatggeggaacctgegagatcagegaggcectacagaggeg
ataccttcatcggctacgtgtgcaagtgccccagaggcttcaatggceatccactgccagcacaacatcaacgagt
gcgaggtggaaccatgcaagaacggeggeatctgtaccgacctggtggecaattactettgegagtgecctgge
gagttcatgggcagaaactgccagtacaaggacgcccacaagagegaggtggeccacagattcaaggacctg
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ggcgaagagaacttcaaggccctggtgcetgategecttcgetcagtatctccageagagecctttcgaggaccac
gtgaagctggtcaacgaagtgaccgagttcgccaagaccigtgtggecgatgagagegecgagaactgtgaca
agagcctgcacacactgttcggcgacaagctgtgtaccgtggcecacactgagagaaacctacggegagatgge
cgactgctgtgccaagcaagageccgagagaaacgagtgcticctccagcacaaggatgacaaccccaacct
gcctagactegtgeggectgaagtggatgtgatgtgeaccgcectticacgacaacgaggaaaccticctgaagaa
gtacctgtacgagatcgccagacggcacccctacttitatgcecctgagetgctgticticgccaageggtataagg
ccgcecttcaccgaatgttgccaggecgctgataaggetgcectgtetgetgectaagetggacgagcetgagagatg
agggcaaagccagclctgccaagcagagactgaaatgegecagectccagaagtticggecgagagagctittaa
ggcctgggecgttgecagactgagecagagatttcctaaggecgagtttgeccgaggtgtecaagetcgtgacega
tctgacaaaggtgcacaccgagtgctgtcacggcegatetgetggaatgtgccgacgatagagecgacctggeca
agtatatctgcgagaaccaggacagcatcagcagcaagctgaaagagtgctgcgagaageccectgetggaaa
agtctcactgtatcgccgaagtggaaaacgacgagatgeccgecgatetgectictetggetgecgatticgtgga
aagcaaggatgtgtgcaagaactacgccgaggccaaagatgtgtttctgggeatgtttctgtatgagtacgeccge
agacaccccgactattctgtggtictgctgetgcggetggecaagacatacgagacaaccctggaaaaatgcetge
gccgetgecgatectcacgagtgttatgccaaggtgticgacgagttcaagecactggtggaagaaccecagaa
cctgatcaagcagaactgcgagctgticgagcagetgggegagtacaagticcagaatgecctgetegtgeggta
caccaagaaagtgcctcaggtgtccacacctacactggtigaggtgtcccggaatctgggcaaagtgggeagea
agtgttgcaagcaccctgaggccaagagaatgectigcgecgaggattacctgagegtggtgctgaatcagetgt
gcgtgctgcacgagaaaaccectgtgtccgacagagtgaccaagtgcetgtaccgagagectcgtgaacagaag
gccttgetttagegecctggaagtggacgagacatacgtgcccaaagagttcaacgccgagacattcaccticea
cgccgatatctgcaccetgtccgagaaagagceggeagatcaagaagcagacagecctggtcgagetggttaag
cacaagcccaaggccaccaaagaacagcetgaaggecgtgatggacgacticgecgectitgtcgagaagtget
gcaaggccgacgacaaagagacatgcticgccgaagagggcaagaaactggtggectgtgtggaacceccteg
gcatggaaaacggcaatatcgccaatagccagattgccgecageagegtcagagtgacatttctgggactgeaa
cactgggtgcccgagetggcetagactgaatagagecggeatggtcaacgectggacacccageagcaacgac
gataacccctggattcaagtgaacctgctgeggegtatgtgggtcacaggtgttgttacacagggcgcaageaga
ctggectctcacgagtacctgaaggcectttaaggtggectacagectgaacggecacgagttcgacticatccacg
acgtgaacaagaagcacaaagagtttgtcggcaactggaacaagaacgccgtgcacgtgaacctgticgaga
cacctgtggaagcccagtacgtgcggetgtaccctacaagcetgtcacaccgectgeactctgagattcgaactgct
gggatgcgagcetgaacggctgtgcetaatectctgggectgaagaacaacageatcecegataagcagatcace
gccagctccagctataagacatggggcectgcacctgticagetggaacccticttacgccagactggacaageag
ggcaacticaatgcttgggtggecggeagetacggeaatgatcagtggctgcaagtggatctgggcageageaa
agaagtgacaggcatcatcacccaaggggccagaaatttcggcagegtgeagticgtggecagctacaaagtg
gcctactccaacgacagcegcecaactggaccgagtatcaggaccctagaaccggceagctccaagatcttceceg
gcaattgggacaaccacagccacaagaagaatcicttcgagactcccatcctggecagatatgtgeggattctge
clgtggcctggcacaacagaatcgecctgagactggaactgeteggetgt

108

Nucleic acid of
Seq ID NO: 102

gacaltctgcgaccccaaccectgcgagaacggeggcatetgectgeccggectggecgacggeagettcaget
gcgagtgeccegacggcttcaccgaccccaactgcagcagegtggtggaggtggecagegacgaggaggag
cccaccgacgeccacaagagcegaggtggeccaccggticaaggacctgggegaggagaacttcaaggecct
ggtgctgatcgecticgeccagtacctgcageagageccecttcgaggaccacgtgaagetggtgaacgaggtga
ccgagticgccaagacctgegtggecgacgagagegecgagaactgegacaagagectgcacaccctgttcg
gcgacaagctgtgcaccgtggecaccctgegggagacctacggegagatggecgactgetgegecaageagg
agcccgageggaacgagtgceticctgcagcacaaggacgacaaccccaacctgecceggetggtgeggeccg
aggtggacgtgatgtgcaccgcecticcacgacaacgaggagaccticctgaagaagtacctgtacgagatcgec
cggcggcacccctacttctacgececcgagcetgetgticticgccaageggtacaaggecgecttcaccgagtgct
gccaggecgecgacaaggecgcectgectgetgeccaagetggacgagetgegggacgagggeaaggecag
cagcgccaagcageggctgaagtgegecagectgcagaagticggegagegggecttcaaggectgggecgt
ggcccggcetgagecageggticcccaaggecgagticgecgaggtgageaagetggtgaccgacctgaccaa
ggtgcacaccgagtgctgccacggegacctgctggagtgegecgacgaccgggecgacctggecaagtacat
ctgcgagaaccaggacagcatcagcagcaagctgaaggagtgctgcgagaageccctgctggagaagagec
actgcatcgccgaggtggagaacgacgagatgeccgecgacctgeccagectggecgecgacttegtggaga
gcaaggacgtgtgcaagaactacgccgaggecaaggacgtgticctgggeatgticctgtacgagtacgecegg
cggcaccccgactacagegtggtgctgctgetgeggetggccaagacctacgagaccaccctggagaagtgct
gcgceegecgecgacceccacgagtgctacgecaaggtgticgacgagttcaageccctggtggaggageccca
gaacctgatcaagcagaactgcgagctgtticgagcagetgggegagtacaagttccagaacgecectgcetggtge
ggtacaccaagaaggtgccccaggtgagcacceccaccetggtggaggtgagecggaacctgggcaaggty
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ggcagcaagtgctgcaagcaccccgaggecaageggatgecctgegecgaggactacctgagegtggtgetg
aaccagctgtgegtgctgcacgagaagacccecgtgagegaccgggtgaccaagtgetgcaccgagagectg
gtgaaccggeggcecctgeticagegecctggaggtggacgagacctacgtgecccaaggagticaacgecgaga
ccitcaccttccacgecgacatctgcaccctgagegagaaggageggcagatcaagaageagaccgecctggt
ggagctggtgaagcacaagcccaaggecaccaaggagceagcetgaaggecgtgatggacgacttcgecegectt
cgtggagaagtgctgcaaggecgacgacaaggagacctgcticgccgaggagggeaagaagcetggtggect
gcgtggageccctgggeatggagaacggcaacatcgccaacagcecagatcgecgecageagegtgegggty
accttcctgggectgcageactgggtgeccgagetggeccggetgaaccgggecggeatggtgaacgectgga
cccccageageaacgacgacaaccectggatccaggtgaacctgetgeggeggatgtgggtgaccggegtggt
gacccagggcgccagecggctggecagecacgagtacctgaaggcecttcaaggtggectacagectgaacgg
ccacgagttcgacttcatccacgacgtgaacaagaagcacaaggagttcgtgggcaactggaacaagaacge
cgtgcacgtgaacctgticgagacccecgtggaggeccagtacgtgeggetgtaccecaccagcetgecacacceg
cctgcaccctgeggttcgagcetgetgggcetgegagetgaacggetgegecaaccecctgggectgaagaacaa
cagcatccccgacaagcagatcaccgecageageagcetacaagacctggggectgeacctgticagetggaa
ccecagctacgeceggetggacaageagggeaacticaacgectgggtggecggeagetacggecaacgace
agtggctgcaggtggacctgggcageagcaaggaggtgaccggeatcatcacccagggegeccggaactteg
gcagcgtgcagttcgtggcecagetacaaggtggectacagcaacgacagcegecaactggaccgagtaccagg
acccccggaccggceageagceaagatcticcccggeaactgggacaaccacagecacaagaagaacctgttc
gagacccccatcctggeccggtacgtgeggatectgecegtggectggeacaaccggategecctgeggcetgga

gctgetgggctge

109

Nucleic acid of
Seq ID NO: 103

agcgccggceccctgcacceccaaccectgecacaacggeggeacctgcgagatcagegaggectacegggg
cgacaccticatcggctacgtgtgcaagtgeececggggcttcaacggceatccactgccageacgacgeccaca
agagcgaggtggcccaccggticaaggacctgggcgaggagaacttcaaggecctggtgetgategecttege
ccagtacctgcagcagagccccticgaggaccacgtgaagcetggtgaacgaggtgaccgagticgccaagace
tgcgtggecgacgagagegecgagaactgcgacaagagcectgeacaccctgticggegacaagcetgtgeace
gtggccaccctgegggagacctacggegagatggecgactgetgcgecaagecaggageccgageggaacga
gtgcttcctgcagcacaaggacgacaaccccaacctgecceggcetggtgeggeccgaggtggacgtgatgtge
accgccttccacgacaacgaggagaccttcctgaagaagtacctgtacgagatcgececggeggceaccectactt
ctacgcccecgagctgctgticticgccaageggtacaaggecgcecttcaccgagtgetgccaggecgecgaca
aggccgcectgectgcetgeccaagetggacgagetgegggacgagggcaaggecagecagegecaageageg
gctgaagtgcgecagcectgcagaagticggcgagegggcecticaaggectgggecgtggeccggetgagecag
cggttccccaaggecgagticgecgaggtgageaagcetggtgaccgacctgaccaaggtgcacaccgagtgct
gccacggegacctgetggagtgegecgacgaccgggecgacctggecaagtacatctgcgagaaccaggac
agcatcagcagcaagctgaaggagtgctgcgagaagceccctgctggagaagagecactgeatcgecgaggtg
gagaacgacgagatgcccgecgacctgeccagectggeegecgacttcgtggagagcaaggacgtgtgcaag
aactacgccgaggccaaggacgtgttcctgggeatgticctgtacgagtacgeccggeggeaccecgactacag
cgtggtgctgetgcetgeggetggecaagacctacgagaccaccctggagaagtgctgegecgecgecgaceee
cacgagtgctacgccaaggtgticgacgagttcaageccctggtggaggagecccagaacctgatcaagcaga
actgcgagctgticgagcagetgggcgagtacaagticcagaacgcecctgetggtgeggtacaccaagaaggtg
ccecaggtgagceacccccaccectggtggaggtgagecggaacctgggcaaggtgggeageaagtgctgcaa
gcaccccgaggcecaageggatgecctgegecgaggactacctgagegtggtgctgaaccagetgtgegtgetg
cacgagaagacccccgtgagegaccgggtgaccaagtgetgcaccgagagectggtgaaccggeggecctg
cttcagcgcecctggaggtggacgagacctacgtgcccaaggagttcaacgccgagaccttcaccttccacgecg
acatctgcaccctgagcgagaaggagceggceagatcaagaagcagaccgecctggtggagetggtgaageac
aagcccaaggecaccaaggageagctgaaggecgtgatggacgacticgecgecticgtggagaagtgetge
aaggccgacgacaaggagacctgcttcgccgaggagggcaagaagetggtggectgegtggageccctggg
catggagaacggcaacatcgccaacagccagatcgecgecageagegtgegggtgaccttectgggectgea
gcactgggtgcccgagetggeccggcetgaaccgggecggeatggtgaacgectggacccccageageaacy
acgacaacccctggatccaggtgaacctgctgeggeggatgtgggtgaccggegtggtgacccagggegeca
gccggctggecagecacgagtacctgaaggecticaaggtggectacagectgaacggecacgagttcgacttc
alccacgacgtgaacaagaagcacaaggagttcgtgggcaactggaacaagaacgecgtgcacgtgaacctg
ttcgagacccccgtggaggeccagtacgtgeggcetgtaceccaccagetgecacaccgectgcaccetgeggtt
cgagctgctgggetgcgagetgaacggctgegecaaccecctgggectgaagaacaacagceatccccgacaa
gcagatcaccgcecagcagcagcetacaagacctggggcectgcaccigticagetggaaccccagetacgeecgg
ctggacaagcagggcaacttcaacgectgggtggecggeagetacggcaacgaccagtggetgcaggtggac
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ctgggcagcageaaggaggtgaccggeatcatcacccagggegeccggaacttcggeagegtgeagticgtg
gccagctacaaggtggectacagcaacgacagegecaactggaccgagtaccaggacecceggaccggea
gcagcaagatcttcceecggeaactgggacaaccacagecacaagaagaaccigticgagacccccatectgg
cceggtacgtgeggatectgcecgtggectggeacaaccggategecctgeggetggagetgetgggetge

110

Nucleic acid of
Seq ID NO: 104

aacatcaacgagtgcgaggtggagecctgcaagaacggeggeatctgcaccgacctggtggcecaactacage
tgcgagtgccecggegagttcatgggecggaactgecagtacaaggacgeccacaagagegaggtggeccac
cggttcaaggacctgggcgaggagaacttcaaggecctggtgetgatcgectticgeccagtacctgcageagag
ccecticgaggaccacgtgaagcetggtgaacgaggtgaccgagticgccaagacctgegtggecgacgagag
cgccgagaactgcgacaagagcectgcacaccctgticggegacaagcetgtgcaccgtggecaccetgeggga
gacctacggcgagatggecgactgcetgcgecaagcaggageccgageggaacgagtgeticetgcageacaa
ggacgacaaccccaacctgceceggetggtgeggeccgaggtggacgtgatgtgcaccgecticcacgacaac
gaggagaccttcctgaagaagtacctgtacgagatcgeccggeggeacccectactictacgeccecgagetget
gttcttcgecaageggtacaaggecgcecttcaccgagtgetgeccaggecgecgacaaggecgectgectgetge
ccaagctggacgagetgcgggacgagggcaaggecageagegecaageageggctgaagtgegecagect
gcagaagttcggcgagegggcectticaaggectgggecgtggeccggetgagecageggticeccaaggecga
gttcgccgaggtgagceaagetggtgacegacctgaccaaggtgcacaccgagtgctgccacggegacctgcetg
gagtgcgecgacgaccgggccgacctggecaagtacatctgcgagaaccaggacagcatcagcageaagct
gaaggagtgctgcgagaageccctgcetggagaagagecactgcatcgecgaggtggagaacgacgagatge
ccgecgacctgeccagectggecgecgactticgtggagagcaaggacgtgtgcaagaactacgecgaggeca
aggacgtgttcctgggceatgticctgtacgagtacgeccggeggeaccecgactacagegtggtgetgetgetgeg
gctggecaagacctacgagaccaccetggagaagtgetgegecgecgecgaceeccacgagtgetacgecaa
ggtgttcgacgagttcaagcccectggtggaggagecccagaacctgatcaagcagaactgcgagcetgticgage
agctgggcegagtacaagtticcagaacgecctgctggtgeggtacaccaagaaggtgecccaggtgageaccee
caccctggtggaggtgagecggaacctgggcaaggtgggcageaagtgctgcaagcaccccgaggecaage
ggatgccctgegecgaggactacctgagegtggtgctgaaccagetgtgegtgetgcacgagaagacceeegty
agcgaccgggtgaccaagtgctgcaccgagagcectggtgaaccggeggecctgcttcagegecctggaggtgg
acgagacctacgtgcccaaggagticaacgccgagaccticaccttccacgecgacatctgcaccctgagegag
aaggagcggcagatcaagaagcagaccgecctggtggagetggtgaagcacaageccaaggecaccaagg
agcagctgaaggccgtgatggacgacttcgecgecticgtggagaagtgctgcaaggecgacgacaaggaga
cctgcticgecgaggagggcaagaagetggtggectgegtggageccetgggeatggagaacggeaacateg
ccaacagccagatcgccgecageagegtgegggtgaccttcctgggectgcageactgggtgeccgagetgge
ccggctgaaccgggecggeatggtgaacgectggacceccageageaacgacgacaacccctggatecagg
tgaacctgctgcggeggatgtgggtgaccggegtggtgacccagggegecagecggctggecagecacgagt
acctgaaggccticaaggtggcectacagectgaacggecacgagticgacttcatccacgacgtgaacaagaa
gcacaaggagttcgtgggcaactggaacaagaacgccgtgcacgtgaacctgticgagacceeegtggagge
ccagtacgtgcggctgtaccccaccagcetgecacaccgectgcaccetgeggticgagetgcetgggetgegaget
gaacggctgegecaacceectgggectgaagaacaacageatcceccgacaageagatcaccgecageagea
gctacaagacctggggcectgcaccigttcagetggaaccecagcetacgeceggetggacaagcagggcaactt
caacgcclgggtggecggceagcetacggcaacgaccagtggetgcaggtggacctgggcageagecaaggagg
tgaccggcatcatcacccagggegeccggaacttcggeagegtgeagttcgtggecagetacaaggtggectac
agcaacgacagcgccaactggaccgagtaccaggacceccggaccggeagceageaagatcttceccggea
actgggacaaccacagccacaagaagaaccigticgagacccccatectggeecggtacgtgeggatectgee
cgtggcctggcacaaccggatcgecctgeggetggagetgetgggetge

111

Nucleic acid of
Seq ID NO: 105

gacatctgcgaccccaaccectgcgagaacggeggcatetgectgeccggectggecgacggeagcttcaget
gcgagtgeccegacggcttcaccgaccccaactgcagcagegtggtggaggtggecagegacgaggaggag
ccecaccagegecggecccetgcacceccaaccectgecacaacggeggeacctgcgagatcagegaggecta
ccggggcegacaccticatcggcetacgtgtgcaagtgeccceggggcticaacggceatecactgecageacgacy
cccacaagagcgaggtggeccaccggttcaaggacctgggcgaggagaacticaaggecctggtgctgateg
ccttcgeccagtacctgcagcagagecccticgaggaccacgtgaagetggtgaacgaggtgaccgagttcgec
aagacctgcgtggccgacgagagegecgagaactgecgacaagagectgcacaccctgticggegacaagctg
tgcaccgtggccaccctgcgggagacctacggegagatggecgactgetgecgecaageaggageccgageg
gaacgagtgcttcctgcagcacaaggacgacaaccccaacctgecceggetggtgeggeccgaggtggacgt
gatgtgcaccgccticcacgacaacgaggagaccttcctgaagaagtacctgtacgagatcgeccggeggeac
ccctactictacgeecccgagetgetgttcticgccaageggtacaaggecgcecticacegagtgetgecaggecg
ccgacaaggccgcctgectgetgeccaagetggacgagetgegggacgagggeaaggecageagegecaa
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gcagcggctgaagtgegecagectgeagaagttcggegagegggcecttcaaggectgggecgtggeceggctg
agccagceggttccccaaggecgagticgccgaggtgagcaagetggtgaccgacctgaccaaggtgcacace
gagtgctgccacggcegacctgctggagtgegecgacgaccgggcecgacctggecaagtacatctgcgagaac
caggacagcatcagcagcaagctgaaggagtgctgcgagaageccectgetggagaagagecactgeatcge
cgaggtggagaacgacgagatgcccgecgacctgeccagectggecgecgacttcgtggagagcaaggacgt
gtgcaagaactacgccgaggecaaggacgtgttcctgggeatgticetgtacgagtacgeccggeggeaccecg
actacagcgtggtgctgetgetgeggetggccaagacctacgagaccaccctggagaagtgcetgegecgecge
cgacccccacgagtgctacgecaaggtgticgacgagttcaageccctggtggaggagecccagaacctgate
aagcagaactgcgagcetgttcgagcagetgggegagtacaagticcagaacgecctgetggtgeggtacacca
agaaggtgccccaggtgageaccceccacccetggtggaggtgagecggaacctgggcaaggtgggcageaag
tgctgcaagcaccccgaggecaageggatgecctgegecgaggactacctgagegtggtgetgaaccagetgt
gegtgctgcacgagaagacceccgtgagegaccgggtgaccaagtgctgcaccgagagectggtgaaccgge
ggccctgettcagegecctggaggtggacgagacctacgtgeccaaggagtticaacgecgagaccttcacctte
cacgccgacatctgcaccctgagcgagaaggageggcagatcaagaagcagaccgecctggtggagetggt
gaagcacaagcccaaggcecaccaaggageagctgaaggecgtgatggacgacticgecgecttcgtggaga
agtgctgcaaggccgacgacaaggagacctgcticgccgaggagggeaagaagetggtggectgegtggage
ccctgggeatggagaacggcaacatcgccaacagecagatcgecgecageagegtgegggtgaccttectgg
gcctgcageactgggtgeccgagetggeccggetgaaccgggecggeatggtgaacgectggacceccagea
gcaacgacgacaacccctggatccaggtgaacctgetgeggeggatgtgggtgaccggegtggtgacccagg
gcgecagecggetggecagecacgagtacctgaaggcecttcaaggtggectacagectgaacggecacgagtt
cgacttcatccacgacgtgaacaagaagcacaaggagttcgtgggcaactggaacaagaacgcecgtgcacgt
gaacctgttcgagacccecgtggaggeccagtacgtgcggetgtaccecaccagetgecacaccgectgeace
ctgcggticgagcetgetgggetgegagetgaacggetgcgecaaccecctgggectgaagaacaacageatee
ccgacaagcagatcaccgcecagcagcagcetacaagacctggggcectgcacctgttcagetggaaccecagct
acgcccggctggacaagcagggceaacttcaacgectgggtggecggeagetacggcaacgaccagtggcetge
aggtggacctgggcagcagcaaggaggtgaccggeatcatcacccagggegeccggaacticggeagegty
cagttcgtggccagcetacaaggtggcectacagcaacgacagcgcecaactggaccgagtaccaggacceecgg
accggcagcagcaagatcttccceggeaactgggacaaccacagecacaagaagaaccigttcgagacecc
catcctggeccggtacgtgeggatectgeccgtggectggcacaaccggategecctgeggetggagetgetgg

gctge

112

Nucleic acid of
Seq ID NO: 106

agcgecggceccctgcacceccaaccectgecacaacggeggeacctgcgagatcagegaggectacegggg
cgacaccticatcggctacgtgtgcaagtgceececggggcttcaacggceatccactgecagcacaacatcaacg
agtgcgaggtggagecctgcaagaacggeggcatctgcaccgacctggtggecaactacagetgegagtgece
cggcgagticatgggccggaactgccagtacaaggacgeccacaagagcgaggtggeccaccggticaagg
acctgggcgaggagaacticaaggecctggtgctgatcgecticgeccagtacctgcagcagagecccttcgag
gaccacgtgaagctggtgaacgaggtgaccgagticgccaagacctgegtggecgacgagagegecgagaa
ctgcgacaagagcectgcacaccctgticggegacaagctgtgcacegtggecaccctgecgggagacctacgge
gagatggccgactgctgcgecaagecaggageccgageggaacgagtgcticctgcagcacaaggacgacaa
ccecaacctgececggetggtgeggeccgaggtggacgtgatgtgeaccgcecttccacgacaacgaggagace
ttcctgaagaagtacctgtacgagatcgcceggeggceaccectactictacgeccccgagcetgetgticttcgecaa
gcggtacaaggccgccticaccgagtgetgccaggecgecgacaaggecgectgectgctgeccaagetggac
gagctgcgggacgagggeaaggecageagegecaageageggcetgaagtgegecagectgcagaagtteg
gcgagcegggccttcaaggectgggecgtggeccggetgagecageggticcccaaggecgagttcgecgaggt
gagcaagctggtgaccgacctgaccaaggtgcacaccgagtgctgccacggegacctgetggagtgegecga
cgaccgggccgacctggccaagtacatctgcgagaaccaggacageatcagcageaagetgaaggagtgct
gcgagaagceccctgctggagaagagcecactgcatcgecgaggtggagaacgacgagatgeccgecgaccty
ccecagcctggecgecgacticgtggagagcaaggacgtgtgcaagaactacgecgaggecaaggacgtgtice
tgggcatgttcctgtacgagtacgcccggeggeaccecgactacagegtggtgctgetgetgeggetggecaaga
cctacgagaccaccctggagaagtgctgegecgecgecgacceccacgagtgctacgecaaggtgticgacga
gttcaagccecctggtggaggagecccagaacctgatcaagcagaactgegagctgttcgageagetgggegag
tacaagttccagaacgccctgctggtgcggtacaccaagaaggtgecccaggtgageacceccaccctggtgg
aggtgagccggaacctgggcaaggtgggcageaagtgctgcaagcaccccgaggecaageggatgecctge
gccgaggactacctgagegtggtgctgaaccagcetgtgegtgctgcacgagaagacceecgtgagegacegg
gtgaccaagtgctgcaccgagagectggtgaaccggeggecctgcettcagegecctggaggtggacgagacct
acgtgcccaaggagticaacgecgagaccticaccticcacgecgacatctgcaccctgagecgagaaggageg
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gcagatcaagaagcagaccgccctggtggagctggtgaagcacaageccaaggecaccaaggageagetg

aaggccgtgatggacgacttcgecgcecticgtggagaagtgctgcaaggecgacgacaaggagacctgeticg

ccgaggagggcaagaagctggtggectgegtggageccctgggeatggagaacggeaacatcgecaacage
cagatcgccgecagceagegtgegggtgaccticetgggectgcageactgggtgeccgagetggeccggetga

accgggccggcatggtgaacgectggacccccageagcaacgacgacaaccectggatccaggtgaacctg

ctgcggeggatgtgggtgaccggegtggtgacccagggegecagecggetggecagecacgagtacctgaag
gccticaaggtggcectacagectgaacggecacgagticgacticatccacgacgtgaacaagaagcacaagg
agttcgtgggcaactggaacaagaacgccgtgcacgtgaacctgticgagaccecegtggaggeccagtacgt

gcggctgtaccccaccagcetgecacaccgectgeaccetgeggttcgagetgetgggetgegagetgaacggcet
gcgccaaccecctgggectgaagaacaacagceatccccgacaageagatcaccgecageageagcetacaag
acctggggcctgcacctgttcagctggaaccccagetacgeceggetggacaagcagggeaacticaacgect

gggtggccggeagcetacggcaacgaccagtggetgcaggtggacctgggcageageaaggaggtgaccgge
atcatcacccagggegcccggaacttcggcagegtgcagticgtggecagetacaaggtggectacagcaacg

acagcgccaactggaccgagtaccaggacccccggaccggcageagcaagatettccccggeaactgggac
aaccacagccacaagaagaacctgttcgagacccccatcctggeccggtacgtgeggatectgecegtggectg
gcacaaccggatcgecctgeggetggagetgctgggctge

113

Nucleic acid of
Seq ID NO: 107

gacatctgcgaccccaaccectgcgagaacggeggeatetgectgeccggectggecgacggeagettcaget
gcgagtgeccegacggcttcaccgaccccaactgcagcagegtggtggaggtggecagegacgaggaggag
cccaccaacatcaacgagtgcgaggtggagecctgcaagaacggeggcatctgcaccgacctggtggecaac
tacagctgcgagtgccccggegagticatgggecggaactgecagtacaaggacgceccacaagagegaggtg
gcccaccggttcaaggacctgggcgaggagaacttcaaggecctggtgctgatcgecticgeccagtacctgea
gcagagccccttcgaggaccacgtgaagcetggtgaacgaggtgaccgagticgccaagacctgegtggecga
cgagagcgccgagaactgcgacaagagcectgcacaccctgttcggegacaagcetgtgcaccgtggecacect
gcgggagacctacggcgagatggecgactgctgegccaagcaggageccgageggaacgagtgettectge
agcacaaggacgacaaccccaacctgecccggetggtgeggeccgaggtggacgtgatgtgeaccgecttce
acgacaacgaggagaccttcctgaagaagtacctgtacgagatcgeccggeggeaccectactictacgeccec
gagctgctgttcttcgccaageggtacaaggecgectticaccgagtgetgecaggecgecgacaaggecgecty
cctgetgeccaagetggacgagetgecgggacgagggeaaggecageagegecaageageggcetgaagtge
gccagcctgcagaagticggcgagegggcecttcaaggectgggecgtggeccggetgagecageggticecca
aggccgagttcgccgaggtgagcaagcetggtgaccgacctgaccaaggtgcacaccgagtgetgecacggeg
acctgctggagtgegecgacgaccgggecgacctggecaagtacatctgcgagaaccaggacageatcagea
gcaagctgaaggagtgctgcgagaageccctgctggagaagagcecactgcatcgecgaggtggagaacgac
gagatgcccgecgacctgcccagectggecgecgacttcgtggagageaaggacgtgtgcaagaactacgec
gaggccaaggacgtgttcctgggceatgttcctgtacgagtacgeccggeggcaccecgactacagegtggtgctg
ctgctgcggetggecaagacctacgagaccaccetggagaagtgetgegecgecgecgacccccacgagtget
acgccaaggtgtticgacgagticaageccctggtggaggagecccagaacctgatcaagcagaactgegaget
gttcgagcagcetgggegagtacaagttccagaacgecctgctggtgeggtacaccaagaaggtgccccaggtg
agcacccccaccetggtggaggtgagecggaacctgggcaaggtgggeageaagtgetgcaageaccecga
ggccaagceggatgecctgegecgaggactacctgagegtggtgctgaaccagetgtgegtgetgcacgagaag
accccegtgagegaccgggtgaccaagtgetgcaccgagagectggtgaaceggeggecctgeticagegece
tggaggtggacgagacctacgtgcccaaggagticaacgccgagaccttcaccticcacgecgacatctgeace
clgagcgagaaggagcggcagatcaagaagcagaccgecctggtggagetggtgaagcacaageccaagg
ccaccaaggagcagctgaaggecgtgatggacgacttcgecgecticgtggagaagtgctgcaaggecgacg
acaaggagacctgcttcgccgaggagggcaagaagctggtggectgegtggageccctgggeatggagaacy
gcaacatcgccaacagccagatcgecgecageagegtgegggtgaccttcctgggectgcageactgggtgec
cgagctggcccggcetgaaccgggecggeatggtgaacgectggacceccagcageaacgacgacaaccect
ggatccaggtgaacctgctgeggeggatgtgggtgaccggegtggtgacccagggegecagecggcetggeca
gccacgagtacctgaaggcecttcaaggtggcectacagectgaacggcecacgagttcgacticatccacgacgtg
aacaagaagcacaaggagticgtgggcaactggaacaagaacgcecgtgcacgtgaacctgticgagacccee
gtggaggcccagtacgtgcggctgtaccccaccagetgccacaccgectgcaccectgeggticgagetgetggg
cltgcgagcetgaacggcetgegecaaccecctgggectgaagaacaacageatccccgacaagceagatcaccge
cagcagcagctacaagacctggggcctgcaccigttcagctggaaccccagetacgeceggetggacaagea
gggcaacticaacgcctgggtggecggcagetacggcaacgaccagtggctgcaggtggacctgggeageag
caaggaggtgaccggcatcatcacccagggegeccggaacttcggcagegtgeagticgtggecagetacaag
gtggcctacagcaacgacagcegecaactggaccgagtaccaggacceccggaccggeageageaagatett
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ccccggeaactgggacaaccacagecacaagaagaaccigttcgagacccccatectggeceggtacgtgeg
gatcctgecegtggectggeacaaccggatcgecctgeggctggagetgetgggetge

82

EGF[MFG-

E8] HSA[A626-
L633]removed__
C1_C2[EDIL3]

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKDAHKSEVA
HRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCD
KSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVR
PEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKA
EFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEK
PLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKR
MPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVP
KEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFV
EKCCKADDKETCFAEEGKKLVACSGPLGIEGGIISNQQITASSTHRALFGLQKWY
PYYARLNKKGLINAWTAAENDRWPWIQINLQRKMRVTGVITQGAKRIGSPEYIKS
YKIAYSNDGKTWAMYKVKGTNEDMVFRGNIDNNTPYANSFTPPIKAQYVRLYPQ
VCRRHCTLRMELLGCELSGCSEPLGMKSGHIQDYQITASSIFRTLNMDMFTWEP
RKARLDKQGKVNAWTSGHNDQSQWLQVDLLVPTKVTGIITQGAKDFGHVQFVG
SYKLAYSNDGEHWTVYQDEKQRKDKVFQGNFDNDTHRKNVIDPPIYARHIRILP
WSWYGRITLRSELLGC

83

Nucleic acid of
Seq ID NO: 82

ctggacatctgtagcaagaacccttgccacaacggeggectgtgcgaagagattictcaagaagtgeggggcga
cgttttccccagetacacctgtacatgtctgaagggcetacgecggecaaccactgcgagacaaaggatgeccaca
agagcgaggtggcccacagattcaaggatctgggcgaagagaacttcaaggecctggtgctgategectteget
cagtatctccagcagagccctticgaggaccacgtgaagctggtcaacgaagtgaccgagticgccaagacctg
tgtggccgatgagagegcecgagaactgtgataagagectgcacaccctgticggegacaagcetgtgtacagtgg
ccacactgagagaaacctacggcgagatggccgactgctgtgccaagcaagageccgagagaaacgagtge
ttcctccagcacaaggacgacaaccccaacctgcectagactegtgcgacccgaagtggatgtgatgtgcaccge
ctticacgacaacgaggaaaccttcctgaagaagtacctgtacgagatcgccagacggcaccectacttttatgee
cctgagcetgctgticticgccaageggtataaggecgecttcaccgaatgttgccaggecgetgataaggcetgectg
tctgctgectaagetggacgagetgagagatgagggcaaagecagetctgccaagecagagactgaaatgegee
agcctccagaagticggegagagagcettttaaggectgggecgttgccagactgagecagagatttcctaaggec
gagtttgccgaggtgtccaagcetegtgaccgatctgacaaaggtgcacaccgagtgetgtcacggegatetgcetg
gaatgtgccgacgatagagcecgacctggecaagtacatctgcgagaaccaggacagcatcagcageaagetg
aaagagtgctgcgagaagcececctgctggaaaagtctcactgtatcgccgaggtggaaaacgacgagatgectg
ccgatctgectagectggetgecgatitcgtggaaagcaaggacgtgtgcaagaactacgccgaggecaaggat
gtgtttctgggcatgtitctgtatgagtacgccecgeagacaccecgactattctgtggtictgetgetgeggetggeca
aaacctacgagacaaccctggaaaaatgctgcgecgetgecgatcetcacgagtgttatgccaaggtgticgac
gagttcaagcectctggtggaagaaccccagaacctgatcaagcagaactgegagcetgttcgagcagetgggeg
agtacaagttccagaatgccctgctegtgeggtacaccaagaaagtgcectcaggtgtccacacctacactggttg
aggtgtcceggaatctgggcaaagtgggcagceaagtgttgcaageaccctgaggecaagagaatgecttgege
cgaggattacctgagcegtggtgctgaatcagetgtgegtgctgcacgagaaaacccctgtgtccgacagagtgac
caagtgctgtaccgagagcctcgtgaacagaaggcecttgctttagegecctggaagtggacgagacatacgtge
ccaaagagttcaacgccgagacattcaccticcacgccgacatctgcaccctgticcgagaaagageggceagat
caagaagcagacagccctggtcgagcetggttaagcacaageccaaggecaccaaagaacagetgaaggec
gtgatggacgacttcgcegecttigtcgagaagtgctgcaaggecgacgacaaagagacatgceticgecgaaga
gggcaagaaactggtggcctgttctggecctetgggeatcgaaggeggceatcatcagecaatcageagatcacceg
ccagcagcacccacagagceactgtitggcctgcaaaagtggtatecctactacgeccggcetgaacaagaaggg
cctgattaacgcctggacagecgecgagaatgacagatggecctggaticagatcaacctccageggaagatg
agagtgaccggcgttatcacacagggcgcaaagagaatcggetcecctgagtacatcaagagctacaagateg
cctacagcaacgacggcaagacctgggccatgtacaaagtgaagggcaccaacgaggacatggtgttceggg
gcaacatcgacaacaacaccccttacgccaacagceticacccctcectatcaaggeccagtacgtgeggcetgtac
cclcaagtgtgcagaaggcactgtaccctgagaatggaactgctgggetgegaactgtctggetgttctgagecac
tgggaatgaagtccggcecacatccaggactaccagattaccgectccageatcticagaaccctgaacatggata
tgttcacctgggagcceccggaaggecagactggataagcagggaaaagtgaatgectggaccageggecaca
acgaccagtctcaatggctgcaagtggacctgetggtgectaccaaagtgaccggaatcatcacccaaggegct
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aaggatttcggccacgtgcagttcgtgggcetectacaagetggcectactccaatgatggegageactggaccgtgt
accaggacgagaagcagcggaaggataaggtgticcagggaaacttcgataacgatacccaccggaagaac
gtgatcgaccctccaatctacgccagacacatcagaatcectgecttggtcttggtacggecagaatcaccctgagat

ccgagctgetgggatge

115

EGF-C1-His6

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKCVEPLGME
NGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQV
NLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVG
NWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNGHHHHHH

116

Nucleic acid of
115

ctggacatctgtagcaagaacccttgccacaacggeggectgtgcgaagagatitctcaagaagtgcggggega
cgttttccccagcetacacctgtacatgtctgaagggcetacgccggcaaccactgcgagacaaaatgtgtggaacc
ccteggceatggaaaacggceaatatcgecaatagecagatcgecgecageagegtcagagtgacatitctggga
ctgcaacactgggtgccagagetggccagactgaatagagecggeatggttaacgectggacacccageage
aacgacgacaacccctggattcaagtgaacctgctgeggegtatgtgggtcacaggtgtigttacacagggegea
agcagactggccagccacgagtatctgaaggcctitaaggtggectacagectgaacggecacgagttcgactt
catccacgacgtgaacaagaagcacaaagagttcgtcggcaactggaacaagaacgcecgtgcacgtgaacct
gttcgagacacctgtggaagcccagtacgtgeggetgtaccctacaagcetgtcacaccgectgcacactgagatt
cgagctgctgggetgtgaactgaatggccaccaccaccatcaccac

117
=147

EGF-HSA-C1
C1

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDAHKSE
VAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAEN
CDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRL
VRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQ
AADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFP
KAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECC
EKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEY
ARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIK
QNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEA
KRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETY
VPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFA
AFVEKCCKADDKETCFAEEGKKLVAASQAALGLGGSGGSGGSGGSCVEPLGM
ENGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQ
VNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFV
GNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNG

118

Nucleic acid of
117

ctggacatctgtagcaagaacccttgccacaacggeggectgtgcgaagagatitctcaagaagtgeggggega
cgttttccecagcetacacctgtacatgictgaagggcetacgecggcaaccactgcgagacaaaaggatctgatge
ccacaagagcgaggtggcccacagattcaaggatctgggcgaagagaacticaaggecctggtgctgatcgee
ttcgctcagtatctccagcagagecctitcgaggaccacgtgaagetggtcaacgaagtgaccgagticgecaag
acctgtgtggccgatgagagegecgagaactgtgataagagectgcacaccctgticggegacaagetgtgtac
agtggccacactgagagaaacctacggcgagatggecgactgctgtgccaagcaagageccgagagaaacg
agtgcttcctccagcacaaggacgacaaccccaacctgectagactegtgegacecgaagtggatgtgatgtge
accgcctttcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggeacccctacttt
tatgccectgagctgcetgticttcgecaageggtataaggecgecticaccgaatgttgeccaggecgctgataagge
tgcctgtctgctgectaagetggacgagetgagagatgagggcaaagecagetctgccaagcagagactgaaat
gcgccagcectccagaagttcggegagagagctittaaggectgggecgtigecagactgagcecagagatttecta
aggccgagtttgccgaggtgtccaagcetegtgaccgatctgacaaaggtgcacaccgagtgcetgtcacggegat
ctgctggaatgtgccgacgatagagcecgacctggecaagtacatctgcgagaaccaggacagcatcagcage
aagctgaaagagtgctgcgagaageccctgctggaaaagtctcactgtatcgeecgaggtggaaaacgacgag
atgcctgecgatetgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgagge
caaggatgtgtttctgggceatgtttctgtatgagtacgeccgcagacaccccgactattctgtggttctgetgctgegg
ctggccaaaacctacgagacaaccctggaaaaatgetgegecgetgecgatectcacgagtgttatgecaaggt
gttcgacgagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagetgticgagcage
tgggcgagtacaagticcagaatgccctgctegtgcggtacaccaagaaagtgectcaggtgtccacacctacac
tggttgaggtgtcceggaatctgggcaaagtgggcageaagtgtigcaagcaccctgaggecaagagaatgect
tgcgecgaggattacctgagegtggtgctgaatcagetgtgegtgetgecacgagaaaacccctgtgtccgacaga
gtgaccaagtgctgtaccgagagcectcgtgaacagaaggccttgetitagegecctggaagtggacgagacata
cgtgcccaaagagtticaacgccgagacattcaccticcacgecgacatetgcaccctgtccgagaaagagegg
cagatcaagaagcagacagccctggicgagetggttaagcacaagcccaaggecaccaaagaacagetgaa
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ggccgtgatggacgacttcgecgcecttigtcgagaagtgetgcaaggecgacgacaaagagacatgcttcgecg
aagagggcaagaaactggtggctgcctctcaggetgcetcteggacttiggtggaageggaggaagtggtggatct

ggcggatctigtgtggaaccectcggceatggaaaacggceaatatcgccaatagecagattgeegecagceagegt
cagagtgacatttctgggactgcaacactgggtgeccgagetggcetagactgaatagageeggeatggtcaacg
cctggacacccagcagcaacgacgataatccctggaticaagtgaacctgetgeggegtatgtgggtcacaggt

gttgttacacagggcgcaagceagactggecagecacgagtatctgaaggcectttaaggtggectacagectgaa

cggccacgagticgacticatccacgacgtgaacaagaagcacaaagagtitgtcggcaactggaacaagaac
gccgtgcacgtgaaccigticgagacacctgtggaageccagtacgtgeggctgtacectacaagctgtcacace
gcctgcactctgagattcgaactgctgggatgegagcetgaacgge

119
=74

EGF-HSA-C1

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKDAHKSEVA
HRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCD
KSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVR
PEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKA
EFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEK
PLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKR
MPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVP
KEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFV
EKCCKADDKETCFAEEGKKLVAASQAALCVEPLGMENGNIANSQIAASSVRVTFL
GLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASR
LASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEA
QYVRLYPTSCHTACTLRFELLGCELNG

120

Nucleic acid of
119

ctggacatctgtagcaagaacccttgccacaacggeggectgtgcgaagagatitctcaagaagtgcggggega
cgttttccccagcetacacctgtacatgtctgaagggcetacgecggcaaccactgcgagacaaaggatgeccaca
agagcgaggtggcccacagattcaaggatctgggcgaagagaacttcaaggecctggtgctgatcgecttcget
cagtatctccagcagagcecctttcgaggaccacgtgaagctggicaacgaagtgaccgagttcgccaagacctg
tgtggccgatgagagegecgagaactgtgataagagectgcacaccctgttcggegacaagcetgtgtacagtgg
ccacactgagagaaacctacggcgagatggcecgactgctgtgccaagcaagageccgagagaaacgagtge
ttcctccagcacaaggacgacaaccccaacctgectagactegtgegacccgaagtggatgtgatgtgcaccge
clttcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggceacccctacttitatgec
cctgagctgctgttcttcgccaageggtataaggecgcecttcaccgaatgtigecaggecgetgataaggcetgectg
tctgctgectaagetggacgagetgagagatgagggcaaagecagcetetgccaagcagagactgaaatgegec
agcctccagaagttcggcgagagagcttttaaggectgggecgtigeccagactgagecagagatttcctaaggec
gagtttgccgaggtgtccaagcetegtgaccgatctgacaaaggtgcacaccgagtgctgtcacggegatetgetg
gaatgtgccgacgatagagcecgacctggcecaagtacatctgcgagaaccaggacagcatcagcagcaagetg
aaagagtgctgcgagaagceccctgctggaaaagtctcactgtatcgecgaggtggaaaacgacgagatgectg
ccgatctgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgaggecaaggat
gtgtttctgggcaltgttictgtatgagtacgcccgeagacaccecgactattctgtggtictgetgetgeggetggeca
aaacctacgagacaaccctggaaaaatgctgcgecgetgecgatectcacgagtgttatgccaaggtgticgac
gagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagcetgtticgageagcetgggeg
agtacaagttccagaatgecctgctcgtgeggtacaccaagaaagtgectcaggtgtccacacctacactggtig
aggtgtccecggaatctgggcaaagtgggcageaagtgtigcaageaccctgaggecaagagaatgectigege
cgaggattacctgagegtggtgctgaatcagetgtgegtgetgcacgagaaaaccectgtgtccgacagagtgac
caagtgctgtaccgagagcctcgtgaacagaaggcecttgetttagegecctggaagtggacgagacatacgtge
ccaaagagttcaacgccgagacattcaccticcacgecgacatctgcacccetgtccgagaaagageggcagat
caagaagcagacagccctggtcgagcetggttaagcacaageccaaggecaccaaagaacagetgaaggec
gtgatggacgacttcgccgectttgtcgagaagtgctgcaaggecgacgacaaagagacatgcticgccgaaga
gggcaagaaactggtggctgctictcaggecgctetgtgtgtggaaccectcggeatggaaaacggceaatatege
caatagccagattgccgecagceagegtcagagtgacattictgggactgcaacactgggtgecegagcetggceta
gactgaatagagccggcatggtcaacgcctggacacccagcagcaacgacgataatcectggattcaagtgaa
cctgctgeggegtatgtgggtcacaggtgtigttacacagggegeaageagactggecagecacgagtatctgaa
ggcctttaaggtggectacagectgaacggecacgagticgacttcatccacgacgtgaacaagaagcacaaa
gagtttgtcggcaactggaacaagaacgcegtgcacgtgaacctgttcgagacacctgtggaageccagtacgt
gcggclgtaccctacaagetgtcacaccgectgceactctgagaticgaactgcetgggatgegagcetgaacgge
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121
=73

FP135

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKDAHKSEVA
HRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCD
KSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVR
PEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKA
EFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEK
PLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKR
MPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVP
KEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFV
EKCCKADDKETCFAEEGKKLVACVEPLGMENGNIANSQIAASSVRVTFLGLQHW
VPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHE
YLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRL
YPTSCHTACTLRFELLGCELNG

122

Nucleic acid of
121

ctggacatctgtagcaagaacccttgccacaacggeggectgtgcgaagagatitctcaagaagtgcggggega
cgttttccccagcetacacctgtacatgtctgaagggcetacgecggcaaccactgcgagacaaaggatgeccaca
agagcgaggtggcccacagattcaaggatctgggegaagagaacttcaaggecctggtgctgategectteget
cagtatctccagcagagcecctttcgaggaccacgtgaagcetggtcaacgaagtgaccgagttcgccaagaccty
tgtggccgatgagagegecgagaactgtgataagagectgcacacccetgticggegacaagcetgtgtacagtgg
ccacactgagagaaacctacggcgagatggecgactgctgtgccaagcaagageccgagagaaacgagtge
ttcctccagcacaaggacgacaaccccaacctgectagactegtgegacccgaagtggatgtgatgtgcaccge
clitcacgacaacgaggaaaccttcctgaagaagtacctgtacgagatcgccagacggceacccectacttitatgec
cctgagctgctgttcttcgccaageggtataaggecgcecttcaccgaatgtigeccaggecgetgataaggcetgectg
tctgctgectaagetggacgagetgagagatgagggcaaagecagcetctgccaageagagactgaaatgegec
agcctccagaagttcggcgagagagcttttaaggectgggecgtigeccagactgagecagagatttcctaaggec
gagtttgccgaggtgtccaagctegtgaccgatctgacaaaggtgcacaccgagtgetgtcacggegatetgetg
gaatgtgccgacgatagagcecgacctggecaagtacatctgcgagaaccaggacagcatcagcagcaagetg
aaagagtgctgcgagaagceccctgctggaaaagtctcactgtatcgccgaggtggaaaacgacgagatgectg
ccgatctgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgaggecaaggat
gtgtttctgggcatgttictgtatgagtacgcccgeagacaccecgactattctgtggtictgetgetgeggetggeca
aaacctacgagacaaccctggaaaaatgctgegeegetgecgatectcacgagtgttatgccaaggtgticgac
gagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagctgttcgageagetgggeg
agtacaagttccagaatgccctgctegtgcggtacaccaagaaagtgectcaggtgtccacacctacactggttg
aggtgtcceggaatctgggcaaagtgggeageaagtgtigcaagcaccctgaggecaagagaatgecttgege
cgaggattacctgagcgtggtgctgaatcagetgtgegtgetgcacgagaaaaccectgtgtccgacagagtgac
caagtgctgtaccgagagcctegtgaacagaaggccttgctttagcgecctggaagtggacgagacatacgtge
ccaaagagttcaacgccgagacattcaccticcacgecgacatctgcaccctgtccgagaaagageggcagat
caagaagcagacagccctggtcgagcetggttaagcacaageccaaggecaccaaagaacagctgaaggee
gtgatggacgacttcgccgectitgtcgagaagtgetgcaaggecgacgacaaagagacatgcttcgccgaaga
gggcaagaaactggtggcctgtgtggaacccctecggeatggaaaacggcaatatcgccaatagecagattgec
gccagcagcgtcagagtgacattictgggactgcaacactgggtgeccgagetggcetagactgaatagageegg
catggtcaacgectggacacccagcagcaacgacgataatccctggaticaagtgaacctgetgeggegtatgt
gggtcacaggtgtigttacacagggcgcaagcagactggccagecacgagtatctgaaggectttaaggtggect
acagcctgaacggccacgagttcgacttcatccacgacgtgaacaagaagcacaaagagttigtcggcaactg
gaacaagaacgccgtgcacgtgaacctgticgagacacctgtggaagceccagtacgtgcggetgtaccctaca
agctgtcacaccgcectgcacictgagaticgaactgctgggatgegagcetgaacgge

123

hlgG1_FC_DAP
A _Hole

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVAVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
AAPIEKTISKAKGQPREPQVCTLPPSRDELTKNQVSLSCAVKGFYPSDIAVEWES

NGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK

124

Nucleic acid of
123

gataagacccacacctgtcctccatgtectgctccagaactgctcggeggaccctecgttticetgtitccacctaag

cctaaggacaccctgatgatcagcagaacccctgaagtgacctgtgtggtggtggecgtgtctcacgaagateee
gaagtgaagttcaattggtacgtggacggcgtggaagtgcacaacgccaagaccaagcctagagaggaacag
tacaacagcacctacagagtggtgtccgtgctgaccgtgetgcaccaggattggctgaacggcaaagagtacaa
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gtgcaaggtgtccaacaaggcecctggecgcetectatcgagaaaaccatctctaaggccaagggecagectcgg

gaacctcaagtctgtacactgcctcctagccgggacgagetgaccaaaaatcaggtgtecectgagetgegecgtg
aagggctittacccttccgatatcgecgtggaatgggagagceaatggccagectgagaacaactacaagaccac
acctectgtgctggacagegacggctcaticttictggtgtccaagetgacagtggacaagageagatggeagea

gggcaacgtgttcagctgttctgtgatgcacgaggecctgcacaaccactacacccagaagtctctgtetctgage

ccecggeaaa

125

EGF_hlgG1_FC
_DAPA_Knob_
C1

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVAVSHEDPEVKFNWYVD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALAAPIEK
TISKAKGQPREPQVYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKS
LSLSPGKGGSGGSGGSGGSCVEPLGMENGNIANSQIAASSVRVTFLGLQHWVP
ELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYL
KAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYP
TSCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNP
SYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVA
SYKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPV
AWHNRIALRLELLGC

126

Nucleic acid of
125

ctggacatctgtagcaagaacccttgccacaacggeggectgtgcgaagagatitctcaagaagtgcggggega
cgttttccccagcetacacctgtacatgtctgaagggcetacgecggcaaccactgcgagacaaagggeagegata
agacccacacctgtcctccatgtcctgctccagaactgeteggeggacccteegttticetgtitccacctaagecta
aggacaccctgatgatcagcagaacccctgaagtgacctgtgtggtggtggecgtgtctcacgaagatcccgaa
gtgaagttcaattggtacgtggacggcgtggaagtgcacaacgccaagaccaagectagagaggaacagtac
aacagcacctacagagtggtgtcegtgctgaccgtgctgcaccaggattggctgaacggcaaagagtacaagtg
caaggtgtccaacaaggccctggecgctectatcgagaaaaccatcictaaggccaagggecagectcgggaa
cctcaggtitacaccctgectccatgccgggaagagatgaccaagaatcaggtgtecctgtggtgectggtcaag
ggctictacccttccgatatcgecgtggaatgggagageaatggecagectgagaacaactacaagaccacace
tcctgtgetggacagegacggcteattcticctgtacagcaagctgacagtggacaagageagatggcageagg
gcaacgtgttcagctgtictgtgatgcacgaggccctgcacaaccactacacccagaagtctctgtctctgagecct
ggcaaaggcggaageggtggaageggaggatctggeggatcttgtgtggaaccecteggeatggaaaacgge
aatatcgccaatagccagatcgecgecagcagegtcagagtgacattictgggactgcaacactgggtgecaga
gctggecagactgaatagagecggceatggttaacgcectggacacccagcagcaacgacgacaacccctggatt
caagtgaacctgctgcggegtatgtgggtcacaggtgtigttacacagggegcaageagactggecagecacga
gtatctgaaggcctttaaggtggectacagectgaacggcecacgagttcgacttcatccacgacgtgaacaagaa
gcacaaagagticgtcggcaactggaacaagaacgccgtgcacgtgaacctgticgagacacctgtggaagec
cagtacgtgcggctgtaccctacaagcetgtcacaccgectgcacactgagattcgagetgetgggetgegagetg
aatggctgtgctaatcctetgggectgaagaacaatagceatcccecgacaageagatcaccgectccageagctat
aagacatggggcctgcacctgtitagctggaaccctagetacgccagactggacaagcagggaaacticaatge
ctgggtggcecggeagcetacggeaatgatcaatggetgcaagtggacctgggcagcagcaaagaagtgaccgg
catcattacccagggcgctagaaatticggcagegtgceagtitcgtggecagctacaaagtggectactccaacga
cagcgccaactggaccgagtatcaggaccctagaaccggeagctccaagatcttccecggceaattgggacaac
cacagccacaagaagaatctgticgaaacccctatcctggecagatatgtgegceattetgeecgtggectggeac
aacagaattgccctgagactggaactgctgggatge

127

hlgG1_FC_DAP
A Knob

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVAVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
AAPIEKTISKAKGQPREPQVYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWE
SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNH
YTQKSLSLSPGK

128

Nucleic acid of
127

gataagacccacacctgtcctccatgtcctgetccagaactgetcggeggaccetecgtiticetgtttccacctaag
cctaaggacaccctgatgatcagcagaacccctgaagtgacctgtgtggtggtggecgtgtctcacgaagatcce
gaagtgaagttcaattggtacgtggacggcgtggaagtgcacaacgccaagaccaagcctagagaggaacag
tacaacagcacctacagagtggtgtccgtgctgaccgtgctgcaccaggatiggctgaacggcaaagagtacaa
gtgcaaggtgtccaacaaggcecctggecgcetectatcgagaaaaccatctctaaggccaagggecagectcgg
gaacctcaggtitacaccctgectccatgccgggaagagatgaccaagaatcaggtgtcectgtggtgectggte
aagggcttctacccticcgatatcgecgtggaatgggagagcaatggcecagectgagaacaactacaagacca
cacctcctgtgetggacagegacggctcaticticctgtacagcaagctgacagtggacaagagcagatggeag
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cagggcaacgtgttcagcetgttctgtgatgcacgaggecctgcacaaccactacacccagaagtctctgtctctga
gecceggeaaa

129

EGF_hlgG1_FC
_DAPA Hole C
]

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVAVSHEDPEVKFNWYVD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALAAPIEK
TISKAKGQPREPQVCTLPPSRDELTKNQVSLSCAVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGKGGSGGSGGSGGSCVEPLGMENGNIANSQIAASSVRVTFLGLQHWVPE
LARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHEYLK
AFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPT
SCHTACTLRFELLGCELNGCANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNPS
YARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVAS
YKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVA
WHNRIALRLELLGC

130

Nucleic acid of
129

ctggacatctgtagcaagaacccttgccacaacggeggectgtgcgaagagatitctcaagaagtgeggggega
cgttttccccagcetacacctgtacatgictgaagggcetacgecggcaaccactgcgagacaaagggeagegata
agacccacacctgtcctccatgtcctgcetccagaactgeteggeggaccctecgtiticetgtitccacctaagecta
aggacaccctgatgatcagcagaacccctgaagtgaccigtgtggtggtggecgtgtctcacgaagatccegaa
gtgaagttcaattggtacgtggacggcgtggaagtgcacaacgccaagaccaagectagagaggaacagtac
aacagcacctacagagtggtgtcegtgctgaccgtgctgcaccaggattggctgaacggcaaagagtacaagtg
caaggtgtccaacaaggccctggecgctectatcgagaaaaccatcictaaggecaagggecagectcgggaa
cctcaagtctgtacactgcectectagecgggacgagcetgaccaaaaatcaggtgtecctgagetgegecgtgaag
ggcttttacccttcecgatatcgecgtggaatgggagageaatggecagectgagaacaactacaagaccacace
tcetgtgetggacagegacggcteattctitctggtgtccaagetgacagtggacaagagcagatggcageaggg
caacgtgttcagctgtictgtgatgcacgaggcecctgcacaaccactacacccagaagtcetctgtetctgagecectg
gcaaaggcggaageggtggaageggaggatetggeggatctigtgtggaaccectcggeatggaaaacggea
atatcgccaatagccagatcgccgcecagcagegtcagagtgacatitctgggactgcaacactgggtgccagag
ctggccagactgaatagagecggceatggttaacgectggacacccagcagcaacgacgacaaccectggattc
aagtgaacctgctgcggegtatgtgggtcacaggtgttgttacacagggcgecaagceagactggecagecacgag
tatctgaaggcctttaaggtggectacagectgaacggcecacgagttcgacticatccacgacgtgaacaagaag
cacaaagagttcgtcggcaactggaacaagaacgccgtgcacgtgaacctgticgagacacctgtggaagecc
agtacgtgcggctgtaccctacaagctgtcacaccgectgcacactgagatticgagetgcetgggetgegagetga
atggctgtgctaatcctctgggectgaagaacaatagceatccecgacaagcagatcaccgcectccagceagctata
agacatggggcctgcacctgtitagctggaaccctagctacgccagactggacaagcagggaaacttcaatgec
tgggtggccggeagetacggceaatgatcaatggcetgcaagtggacctgggcagcagcaaagaagtgaccgge
atcattacccagggcgctagaaatticggcagegtgeagttcgtggecagctacaaagtggectactccaacgac
agcgccaactggaccgagtatcaggaccctagaaccggeagcetccaagatceticcecggeaattgggacaace
acagccacaagaagaatctgticgaaacccctatcctggecagatatgtgegeatictgecegtggectggeaca
acagaattgccctgagactggaactgetgggatge

131

EGF(RGE)_HS
A[A626-
L633]removed_
Ct1

LDICSKNPCHNGGLCEEISQEVRGEVFPSYTCTCLKGYAGNHCETKDAHKSEVA
HRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCD
KSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVR
PEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKA
EFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEK
PLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKR
MPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVP
KEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFV
EKCCKADDKETCFAEEGKKLVACVEPLGMENGNIANSQIAASSVRVTFLGLQHW
VPELARLNRAGMVNAWTPSSNDDNPWIQVNLLRRMWVTGVVTQGASRLASHE
YLKAFKVAYSLNGHEFDFIHDVNKKHKEFVGNWNKNAVHVNLFETPVEAQYVRL
YPTSCHTACTLRFELLGCELNG
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132

Nucleic acid of
131

ctggacatctgtagcaagaacccttgccacaacggeggectgtgcgaagagatcagtcaagaagtgeggggeg
aagtctticccagctacacctgtacctgtctgaagggcetatgccggcaaccactgcgagacaaaggatgeccaca
agagcgaggtggcccacagattcaaggatctgggegaagagaacttcaaggecctggtgetgategectteget
cagtatctccagcagagcecctitcgaggaccacgtgaagcetggicaacgaagtgaccgagticgccaagacctg
tgtggccgatgagagegecgagaactgtgataagagectgcacaccctgttcggegacaagcetgtgtacagtgg
ccacactgagagaaacctacggcgagatggecgactgctgtgccaagcaagageccgagagaaacgagtge
ttcctccagcacaaggacgacaaccccaacctgectagactegtgegacccgaagtggatgtgatgtgcaccge
clitcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggceacccctacttitatgec
cctgagctgctgttcttcgccaageggtataaggecgcecttcaccgaatgtigccaggecgetgataaggcetgectg
tctgctgectaagetggacgagetgagagatgagggcaaagecagcetctgccaageagagactgaaatgegec
agcctccagaagttcggcgagagagcttttaaggectgggecgtigeccagactgagecagagatttcctaaggee
gagtttgccgaggtgtccaagctegtgaccgatctgacaaaggtgcacaccgagtgetgtcacggegatetgetg
gaatgtgccgacgatagagcecgacctggecaagtacatctgcgagaaccaggacagcatcagcagcaagetg
aaagagtgctgcgagaagceccctgctggaaaagtctcactgtatcgccgaggtggaaaacgacgagatgectg
ccgatctgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgaggecaaggat
gtgtttctgggcatgttictgtatgagtacgeccgeagacaccecgactattctgtggtictgetgetgeggetggeca
aaacctacgagacaaccctggaaaaatgctgegecgetgecgatectcacgagtgttatgccaaggtgticgac
gagttcaagcectctggtggaagaaccccagaacctgatcaagcagaactgegagcetgttcgageagetgggeg
agtacaagttccagaatgccctgctegtgcggtacaccaagaaagtgectcaggtgtccacacctacactggttg
aggtgtcceggaatctgggcaaagtgggcageaagtgtigcaageaccctgaggecaagagaatgecttgege
cgaggattatctgagcgtggtgctgaatcagetgtgegtgctgcacgagaaaacccctgtgtccgacagagtgac
caagtgctgtaccgagagcctegtgaacagaaggccttgctttagcgecctggaagtggacgagacatacgtge
ccaaagagttcaacgccgagacattcaccticcacgecgacatctgcaccctgtccgagaaagageggeagat
caagaagcagacagccctggtcgagcetggttaagcacaageccaaggecaccaaagaacagctgaaggee
gtgatggacgacttcgccgcctitgtcgagaagtgctgcaaggecgacgacaaagagacatgcttcgeccgaaga
gggcaagaaactggtggcctgtgtggaacccctcggeatggaaaacggcaatatcgccaatagecagattgec
gccagcagcgtcagagtgacattictgggactgcaacactgggtgeccgagetggcetagactgaatagageegg
catggtcaacgectggacacccagcagcaacgacgataatccctggaticaagtgaacctgetgeggegtatgt
gggtcacaggtgttgttacacagggcgcaagcagactggccagecacgagtatctgaaggectttaaggtggect
acagcctgaacggccacgagttcgacttcatccacgacgtgaacaagaagcacaaagagttigtcggcaactg
gaacaagaacgccgtgcacgtgaacctgticgagacacctgtggaagceccagtacgtgeggetgtaccctaca
agctgtcacaccgcctgcacictgagaticgaactgctgggatgcgagcetgaacgge

133
=71

EGF[EDIL3]_HS
A[A626-
L633]removed__
C1[EDIL3]

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTSAGP
CTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHNINECEVEPCKNG
GICTDLVANYSCECPGEFMGRNCQYKDAHKSEVAHRFKDLGEENFKALVLIAFA
QYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRE
TYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFL
KKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGK
ASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTE
CCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMP
ADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYE
TTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLYV
RYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVL
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSE
KERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEG
KKLVACSGPLGIEGGIISNQQITASSTHRALFGLQKWYPYYARLNKKGLINAWTAA
ENDRWPWIQINLQRKMRVTGVITQGAKRIGSPEYIKSYKIAYSNDGKTWAMYKVK
GTNEDMVFRGNIDNNTPYANSFTPPIKAQYVRLYPQVCRRHCTLRMELLGCELS
G

134

Nucleic acid of
133

gacatctgcgaccccaatccttgcgagaatggeggceattigtctgectggactggecgatggeagetictettgtga
atgccecgatggettcacagaccccaattgcagetetgtggtggaagtggccagegacgaggaagaacctaca
agcgctggceccctgcacacccaatccatgtcataatggcggaacctgegagatcagegaggcectacagaggeg
ataccttcatcggctacgtgtgcaagtgccccagaggcticaatggeatccactgccagcacaacatcaacgagt
gcgaggtggaaccatgcaagaacggeggcatctgtaccgacctggtggcecaattactettgegagtgecctgge
gagttcatgggcagaaactgccagtacaaggacgcccacaagagegaggtggeccacagattcaaggacctg
ggcgaagagaacttcaaggcecctggtgcetgategecttcgetcagtatctccagcagagecctttcgaggaccac
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gtgaagctggtcaacgaagtgaccgagttcgccaagaccigtgtggecgatgagagegecgagaactgtgaca
agagcctgcacacactgttcggcgacaagctgtgtaccgtggccacactgagagaaacctacggegagatgge
cgactgctgtgccaagcaagageccgagagaaacgagtgeticctccagcacaaggatgacaaccccaacct
gcctagactegtgeggectgaagtggatgtgatgtgeaccgcectticacgacaacgaggaaaccticctgaagaa
gtacctgtacgagatcgccagacggcacccctacttitatgcecctgagetgctgticticgccaageggtataagg
ccgecttcaccgaatgttgccaggecgcetgataaggetgcectgtetgetgectaagetggacgagetgagagatg
agggcaaagccagclctgccaagcagagactgaaatgegecagectccagaagticggegagagagctittaa
ggcctgggcecgttgecagactgagecagagatttcctaaggecgagttigccgaggtgtecaagetcgtgacega
tctgacaaaggtgcacaccgagtgctgtcacggcegatctgctggaatgtgccgacgatagagecgacctggeca
agtatatctgcgagaaccaggacagcatcagcagcaagctgaaagagtgctgcgagaageccctgetggaaa
agtctcactgtatcgccgaagtggaaaacgacgagatgcccgecgatetgectictctggetgecgatticgtgga
aagcaaggatgtgtgcaagaactacgccgaggccaaagatgtgtttctgggeatgtttctgtatgagtacgeccge
agacaccccgactattctgtggttctgetgetgeggetggecaagacatacgagacaaccctggaaaaatgcetge
gccgcetgecgatectcacgagtgttatgccaaggtgticgacgagttcaagecactggtggaagaaccccagaa
cctgatcaagcagaactgcgagctgticgagcagetgggegagtacaagticcagaatgecctgetegtgeggta
caccaagaaagtgcctcaggtgtccacacctacactggtigaggtgtcccggaatctgggcaaagtgggeagea
agtgttgcaagcaccctgaggccaagagaatgcecttgcgecgaggattacctgagegtggtgctgaatcagetgt
gcgtgctgcacgagaaaaccectgtgtccgacagagtgaccaagtgetgtaccgagagectcgtgaacagaag
gcectigetttagegecctggaagtggacgagacatacgtgcccaaagagticaacgccgagacattcaccttcea
cgccgatatctgcaccctgtccgagaaagageggeagatcaagaagcagacagecctggtcgagetggttaag
cacaagcccaaggccaccaaagaacagcetgaaggecgtgatggacgacttcgecgcectttgtcgagaagtget
gcaaggccgacgacaaagagacatgcticgccgaagagggcaagaaactggtggectgtictggecctetggg
catcgaaggcggcatcatcagcaatcagcagatcaccgccageageacccacagagceactgtttggectgcaa
aagtggtatccctactacgceecggcetgaacaagaagggcectgattaacgectggacagecgecgagaatgaca
gatggccctggattcagatcaacctccagcggaagatgagagtgaccggcegttatcacacagggcgcaaagag
aatcggctcccctgagtacatcaagagcetacaagatcgectacagcaacgacggcaagacctgggecatgtac
aaagtgaagggcaccaacgaggacatggtgticcggggeaacatcgacaacaacacccecttacgecaacag
cttcacccctectatcaaggeccagtacgtgeggetgtaccetcaagtgtgcagaaggeactgtaccctgagaatg
gaactgctgggctgcgaactgtctgge

135

EGF[EDIL3] HS
A[A626-
L633]removed_
C2[EDIL3]

DICDPNPCENGGICLPGLADGSFSCECPDGFTDPNCSSVVEVASDEEEPTSAGP
CTPNPCHNGGTCEISEAYRGDTFIGYVCKCPRGFNGIHCQHNINECEVEPCKNG
GICTDLVANYSCECPGEFMGRNCQYKDAHKSEVAHRFKDLGEENFKALVLIAFA
QYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRE
TYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFL
KKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGK
ASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTE
CCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMP
ADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYE
TTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLYV
RYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVL
HEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSE
KERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEG
KKLVACSEPLGMKSGHIQDYQITASSIFRTLNMDMFTWEPRKARLDKQGKVNAW
TSGHNDQSQWLQVDLLVPTKVTGITQGAKDFGHVQFVGSYKLAYSNDGEHWT
VYQDEKQRKDKVFQGNFDNDTHRKNVIDPPIYARHIRILPWSWYGRITLRSELLG
C

136

Nucleic acid of
135

gacatctgcgaccccaatccttgcgagaatggeggceattigtctgectggactggecgatggeagetictettgtga
atgccccgatggcttcacagaccccaattgcagctctgtggtggaagtggecagegacgaggaagaacctaca
agcgetggceccctgcacacccaatccatgtcataatggeggaacctgegagatcagegaggcectacagaggeg
ataccttcatcggctacgtgtgcaagtgccccagaggcticaatggeatccactgccagcacaacatcaacgagt
gcgaggtggaaccatgcaagaacggcggeatctgtaccgacctggtggecaattactettgegagtgecectgge
gagttcatgggcagaaactgccagtacaaggacgcccacaagagegaggtggeccacagattcaaggacctg
ggcgaagagaacticaaggccctggtgcetgategecttcgetcagtatctccageagagecctttcgaggaccac
gtgaagctggtcaacgaagtgaccgagttcgccaagaccigtgtggecgatgagagegecgagaactgtgaca
agagcctgcacacactgttcggcgacaagctgtgtaccgtggccacactgagagaaacctacggegagatgge
cgactgctgtgccaagcaagageccgagagaaacgagtgettcectccagcacaaggatgacaaccccaacct
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gcctagactcgtgeggectgaagtggatgtgatgtgcaccgectttcacgacaacgaggaaaccticctgaagaa
gtacctgtacgagatcgccagacggcacccctacttitatgcccctgagctgctgticticgccaageggtataagg
ccgecttcaccgaatgttgeccaggecgctgataaggetgcectgtetgetgectaagetggacgagcetgagagatg
agggcaaagccagctctgccaagcagagactgaaatgecgecagectccagaagticggecgagagagctittaa
ggcctgggcecgttgecagactgagecagagatttcctaaggecgagtttgccgaggtgtecaagetcgtgacega
tctgacaaaggtgcacaccgagtgctgtcacggcegatctgetggaatgtgccgacgatagagecgacctggeca
agtatatctgcgagaaccaggacagcatcagcagcaagctgaaagagtgctgcgagaageccctgetggaaa
agtctcactgtatcgccgaagtggaaaacgacgagatgcccgecgatetgectictctggcetgecgatticgtgga
aagcaaggatgtgtgcaagaactacgccgaggccaaagatgtgtttctgggeatgtttctgtatgagtacgeccge
agacaccccgactattctgtggtictgcetgetgeggetggecaagacatacgagacaaccctggaaaaatgcetge
gccgetgecgatectcacgagtgttatgccaaggtgticgacgagttcaagecactggtggaagaaccccagaa
cctgatcaagcagaactgcgagctgticgagcagetgggegagtacaagticcagaatgecctgetegtgeggta
caccaagaaagtgcctcaggtgtccacacctacactggtigaggtgtcccggaatctgggeaaagtgggeagea
agtgttgcaagcaccctgaggccaagagaatgecttgcgecgaggattacctgagegtggtgetgaatcagetgt
gcgtgctgcacgagaaaaccectgtgtccgacagagtgaccaagtgcetgtaccgagagectcgtgaacagaag
gcecttgctttagegecctggaagtggacgagacatacgtgcccaaagagticaacgecgagacattcaccticea
cgccgatatctgcaccctgtccgagaaagagceggeagatcaagaagcagacagecctggtcgagetggttaag
cacaagcccaaggccaccaaagaacagcetgaaggecgtgatggacgacttcgecgectttgtcgagaagtget
gcaaggccgacgacaaagagacatgcticgccgaagagggcaagaaactggtggectgtictgagecactgg
gcatgaagtctggccacatccaggattaccagatcaccgccageagcalcticagaaccctgaacatggatatgt
tcacctgggagcecccggaaggecagactggataagcagggaaaagtgaacgcectggaccageggecacaat
gaccagtctcagtggctgcaagtggacctgctggtgectaccaaagtgaccggcatcatcacacagggegeaa
aggatttcggccacgtgcagtitgtgggcagctacaagctggectacagcaacgatggcgageactggacagtgt
accaggacgagaagcagcggaaggataaggtgttccagggcaacttcgacaacgacacccaccggaagaa
cgtgatcgaccctcctatctacgcccggeacatcagaatcctgectiggtettggtacggecggatcacectgaga
agcgagctgctiggatgt

137

EGF_HSA[A626

L633]removed_
c2

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKDAHKSEVA
HRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCD
KSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVR
PEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKA
EFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEK
PLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKR
MPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVP
KEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFV
EKCCKADDKETCFAEEGKKLVACANPLGLKNNSIPDKQITASSSYKTWGLHLFS
WNPSYARLDKQGNFNAWVAGSYGNDQWLQVDLGSSKEVTGITQGARNFGSYV
QFVASYKVAYSNDSANWTEYQDPRTGSSKIFPGNWDNHSHKKNLFETPILARYV
RILPVAWHNRIALRLELLGC

138

Nucleic acid of
137

ctggacatctgtagcaagaacccttgccacaacggeggectgtgcgaagagatitctcaagaagtgcggggega
cgttttccccagcetacacctgtacatgtctgaagggcetacgecggcaaccactgcgagacaaaggatgcccaca

agagcgaggtggcccacagattcaaggatctgggegaagagaacttcaaggecctggtgctgatcgecttcget

cagtatctccagcagagcecctitcgaggaccacgtgaagctggicaacgaagtgaccgagticgccaagacctg
tgtggccgatgagagegcecgagaactgtgataagagectgcacacccetgttcggegacaagcetgtgtacagtgg

ccacactgagagaaacctacggcgagatggcecgactgctgtgccaagcaagageccgagagaaacgagtge
ttcctccagcacaaggacgacaaccccaacctgectagactegtgegacecgaagtggatgtgatgtgcaccge
clttcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggeacccctacttttatgec
cctgagctgctgttcttcgccaageggtataaggecgcecttcaccgaatgtigecaggecgetgataaggcetgectg
tctgctgectaagetggacgagetgagagatgagggcaaagecagcetctgccaagcagagactgaaatgegec
agcctccagaagttcggcgagagagcttttaaggectgggecgtigeccagactgagecagagatttcctaaggec
gagtttgccgaggtgtccaagcetegtgaccgatctgacaaaggtgcacaccgagtgcetgtcacggegatetgetg

gaatgtgccgacgatagagcecgacctggcecaagtacatctgcgagaaccaggacagcatcagcagcaagetg
aaagagtgctgcgagaagceccctgctggaaaagtctcactgtatcgecgaggtggaaaacgacgagatgectg
ccgatctgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgaggecaaggat
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gtgtttctgggcatgttictgtatgagtacgccecgeagacaccecgactattctgtggtictgetgetgeggetggeca
aaacctacgagacaaccctggaaaaatgctgegeegetgecgatectcacgagtgttatgccaaggtgticgac
gagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagctgticgageagcetgggeg
agtacaagttccagaatgecctgctcgtgeggtacaccaagaaagtgectcaggtgtccacacctacactggtig
aggtgtcceggaatctgggcaaagtgggeageaagtgtigcaageaccctgaggecaagagaatgecttgege
cgaggattacctgagcgtggtgctgaatcagetgtgegtgetgcacgagaaaaccectgtgtccgacagagtgac
caagtgctgtaccgagagcctegtgaacagaaggccttgctttagegecctggaagtggacgagacatacgtge
ccaaagagttcaacgccgagacattcaccticcacgecgacatctgcaccctgtccgagaaagageggeagat
caagaagcagacagccctggtcgagcetggttaagcacaageccaaggecaccaaagaacagctgaaggee
gtgatggacgacttcgecgcctitgtcgagaagtgctgcaaggecgacgacaaagagacatgcticgccgaaga
gggcaagaaactggtggectgtgctaacectctgggectgaagaacaacagceatcccegataagcagatcace
gccagcagcagctataagacatggggcctgcacctgttcagetggaacccttcttacgccagactggacaagea
gggcaacticaatgctigggtggccggcagetacggceaatgatcagtggetgcaagtggacctgggeageagea
aagaagtgacaggcatcatcacccagggcgcaagaaatticggcagegtgeagticgtggecagctacaaggt
ggcctacagcaacgatagcgcecaactggaccgagtatcaggaccctagaaccggeagctccaagatettcece
ggcaactgggacaaccacagccacaagaagaatctgticgagacacccatcctggccagatacgtgeggattc
tgcctgtggectggcacaacagaatcgecctgagactggaactgetgggcetgt

139

EGF_HSA[A626
-L633]

LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKDAHKSEVA
HRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCD
KSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVR
PEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAA
DKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKA
EFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEK
PLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQN
CELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKR
MPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVP
KEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFV
EKCCKADDKETCFAEEGKKLVA

140

Nucleic acid of
139

ctggacatctgtagcaagaacccttgccacaacggeggectgtgcgaagagatitctcaagaagtgeggggega
cgttttccccagcetacacctgtacatgtctgaagggcetacgecggcaaccactgcgagacaaaggatgcccaca
agagcgaggtggcccacagattcaaggatctgggcgaagagaacttcaaggecctggtgctgatcgecttcget
cagtatctccagcagagcecctitcgaggaccacgtgaagcetggicaacgaagtgaccgagticgecaagacctg
tgtggccgatgagagegcecgagaactgtgataagagectgcacaccctgttcggegacaagcetgtgtacagtgg
ccacactgagagaaacctacggcgagatggecgactgctgtgccaagcaagageccgagagaaacgagtge
ttcctccagcacaaggacgacaaccccaacctgectagactegtgegacecgaagtggatgtgatgtgcaccge
clttcacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggceacccctacttitatgec
cctgagctgctgttcticgccaageggtataaggecgcecttcaccgaatgtigecaggecgetgataaggcetgectg
tctgctgectaagetggacgagetgagagatgagggcaaagecagcetctgccaagcagagactgaaatgegec
agcctccagaagttcggcgagagagcttttaaggectgggecgtigecagactgagecagagatttcctaaggec
gagtttgccgaggtgtccaagcetegtgaccgatctgacaaaggtgcacaccgagtgcetgtcacggegatcetgetg
gaatgtgccgacgatagagcecgacctggcecaagtacatctgcgagaaccaggacagcatcagcagcaagetg
aaagagtgctgcgagaagceccctgctggaaaagtctcactgtatcgecgaggtggaaaacgacgagatgectg
ccgatctgectagectggetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgaggecaaggat
gtgtttctgggcaltgtiictgtatgagtacgccecgeagacaccecgactattctgtggtictgetgetgeggetggeca
aaacctacgagacaaccctggaaaaatgcetgcgecgetgecgatectcacgagtgtiatgccaaggtgticgac
gagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagctgticgageagcetgggeg
agtacaagttccagaatgcecctgctcgtgcggtacaccaagaaagtgectcaggtgtccacacctacactggttg
aggtgtccecggaatctgggcaaagtgggcageaagtgtigcaageaccctgaggecaagagaatgectigege
cgaggattacctgagegtggtgctgaatcagetgtgegtgetgcacgagaaaaccectgtgtcegacagagtgac
caagtgctgtaccgagagcctcgtgaacagaaggccttgctttagegecctggaagtggacgagacatacgtge
ccaaagagttcaacgccgagacattcaccticcacgecgacatctgcacccetgtccgagaaagageggcagat
caagaagcagacagccctggtcgagcetggttaagcacaagcccaaggecaccaaagaacagetgaaggee
gtgatggacgacttcgccgectitgtcgagaagtgctgcaaggecgacgacaaagagacatgceticgccgaaga
gggcaagaaactggtggct
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141 PS binding CVEPLGLENGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSND
MFG-E8 C1 DNPWIQVNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNK
KHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNG
142 PS binding CVEPLGMENGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSN
MFG-E8 [L76M] | DDNPWIQVNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVN
C1 KKHKEFVGNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNG
143 PS binding CANPLGLKNNSIPDKQITASSSYKTWGLHLFSWNPSYARLDKQGNFNAWVAGS
MFG-E8 C2 YGNDQWLQVDLGSSKEVTGIITQGARNFGSVQFVASYKVAYSNDSANWTEYQD
PRTGSSKIFPGNWDNHSHKKNLFETPILARYVRILPVAWHNRIALRLELLGC
144 PS binding CSGPLGIEGGIISNQQITASSTHRALFGLQKWYPYYARLNKKGLINAWTAAENDR
EDIL-3 C1 WPWIQINLQRKMRVTGVITQGAKRIGSPEYIKSYKIAYSNDGKTWAMYKVKGTNE
DMVFRGNIDNNTPYANSFTPPIKAQYVRLYPQVCRRHCTLRMELLGCELSG
145 PS binding CSEPLGMKSGHIQDYQITASSIFRTLNMDMFTWEPRKARLDKQGKVNAWTSGH
EDIL-3 C2 NDQSQWLQVDLLVPTKVTGITQGAKDFGHVQFVGSYKLAYSNDGEHWTVYQD
EKQRKDKVFQGNFDNDTHRKNVIDPPIYARHIRILPWSWYGRITLRSELLGCTEE
E
146 PS binding CSEPLGMKSGHIQDYQITASSIFRTLNMDMFTWEPRKARLDKQGKVNAWTSGH
EDIL-3 C2 NDQSQWLQVDLLVPTKVTGITQGAKDFGHVQFVGSYKLAYSNDGEHWTVYQD
TEEE truncated | EKQRKDKVFQGNFDNDTHRKNVIDPPIYARHIRILPWSWYGRITLRSELLGC
147 FP133 protein LDICSKNPCHNGGLCEEISQEVRGDVFPSYTCTCLKGYAGNHCETKGSDAHKSE
=117 sequence VAHRFKDLGEENFKALVLIAFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAEN
CDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRL
VRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQ
AADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFP
KAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECC
EKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEY
ARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIK
QNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEA
KRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETY
VPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFA
AFVEKCCKADDKETCFAEEGKKLVAASQAALGLGGSGGSGGSGGSCVEPLGM
ENGNIANSQIAASSVRVTFLGLQHWVPELARLNRAGMVNAWTPSSNDDNPWIQ
VNLLRRMWVTGVVTQGASRLASHEYLKAFKVAYSLNGHEFDFIHDVNKKHKEFV
GNWNKNAVHVNLFETPVEAQYVRLYPTSCHTACTLRFELLGCELNG
148 FP133 Nucleic ctggacatctgtagcaagaaccctigccacaacggeggcectgtgcgaagagattictcaagaagtgeggggega

acid sequence

cgttttccccagcetacacctgtacatgtctgaagggcetacgecggcaaccactgcgagacaaaaggatetgatge
ccacaagagcgaggtggcccacagattcaaggatctgggcgaagagaacticaaggecctggtgetgatcgec
ttcgctcagtatctccagcagagecctitcgaggaccacgtgaagcetggtcaacgaagtgaccgagticgecaag
acctgtgtggccgatgagagegecgagaactgtgataagagectgcacaccctgttcggegacaagetgtgtac
agtggccacactgagagaaacctacggcgagatggecgactgctgtgccaagcaagageccgagagaaacg
agtgcttcctccagcacaaggacgacaaccccaacctgectagactegtgegacccgaagtggatgtgatgtge
accgcctticacgacaacgaggaaaccticctgaagaagtacctgtacgagatcgccagacggcacccctacttt
tatgccectgagcetgetgticttcgccaageggtataaggecgecticaccgaatgttgccaggecgetgataagge
tgcctgtctgctgectaagetggacgagetgagagatgagggcaaagecagcelctgccaagcagagactgaaat
gcgcecagcectccagaagttcggegagagagctittaaggectgggecgtigecagactgagecagagatitecta
aggccgagtttgccgaggtgtccaagctegtgaccgatctgacaaaggtgcacaccgagtgcetgtcacggegat
ctgctggaatgtgcecgacgatagagecgacctggecaagtacatctgcgagaaccaggacagceatcagcage
aagctgaaagagtgctgcgagaageccctgctggaaaagtctcactgtatcgecgaggtggaaaacgacgag
atgcctgecgatctgectagectggcetgecgatticgtggaaagcaaggacgtgtgcaagaactacgecgagge
caaggatgtgtttctgggeatgttictgtatgagtacgeccgcagacaccccegactattctgtggttctgetgetgegg
clggccaaaacctacgagacaaccctggaaaaatgetgegecgetgecgatcectcacgagtgttatgccaaggt
gttcgacgagttcaagcctctggtggaagaaccccagaacctgatcaagcagaactgegagetgttcgageage
tgggcgagtacaagticcagaatgccctgctegtgeggtacaccaagaaagtgectcaggtgtccacacctacac
tggttgaggtgtcceggaatctgggcaaagtgggcageaagtgtigcaagcaccectgaggecaagagaatgect

85




WO 2021/044361 PCT/1B2020/058251

tgcgecgaggattacctgagegtggtgetgaatcagetgtgegtgetgcacgagaaaaccectgtgtccgacaga
gtgaccaagtgctgtaccgagagcectcgtgaacagaaggccttgctttagegecctggaagtggacgagacata
cgtgcccaaagagttcaacgccgagacattcaccttccacgecgacatctgcaccctgtccgagaaagagegg

cagatcaagaagcagacagccctggtcgagetggitaagcacaageccaaggecaccaaagaacagetgaa
ggccegtgatggacgacttcgcegcectitgtcgagaagtgctgcaaggecgacgacaaagagacatgettcgecg
aagagggcaagaaactggtggctgcctctcaggcetgetetcggacttggtggaageggaggaagtggtggatet

ggcggatcttgtgtggaacccctcggcatggaaaacggcaatatcgecaatagecagattgeccgecageagegt
cagagtgacatttctgggactgcaacactgggtgcccgagcetggctagactgaatagagecggeatggtcaacg
cctggacacccagcagcaacgacgataatccctggaticaagtgaacctgctgeggegtatgtgggtcacaggt

gttgttacacagggcegcaageagactggecagecacgagtatctgaaggectttaaggtggectacagectgaa
cggccacgagticgacttcatccacgacgtgaacaagaagcacaaagagtitgtcggcaactggaacaagaac
gecgtgcacgtgaacctgticgagacacctgtggaageccagtacgtgeggctgtacectacaagctgtcacace

gcctgcactctgagattcgaactgctgggatgecgagcetgaacgge

The present application also includes variants of each of SEQ ID NOs: 69, 70 and 72, wherein the
EGF-like domain of EDIL3 sequence included therein corresponds to any one of the following
sequences: SEQ ID NO: 96, SEQ ID NO: 97, SEQ ID NO: 98, SEQ ID NO: 99, SEQ ID NO: 100,
or SEQ ID NO: 101.

The present application also includes therapeutic fusion protein comprising the integrin binding
domains of MFGES or EDIL3, and a truncated PS binding domains such as a truncated variant of
IgSF V domain of TIM4 or a truncated variant of the GLA domain of the bridging protein GAS6

variants.

Modification of the Proteins of the Present Disclosure

The present application includes variants of the proteins described herein and/or
fragments thereof having various modifications in domains as well as fusions and conjugates of
the disclosed molecules. For example, a domain of the therapeutic fusion protein may have
conservative modification of amino acid residues, and wherein the modified proteins retain or
have enhanced properties as compared to a fusion protein comprising the parent domain.
Alternatively, a domain of the therapeutic fusion protein may have a deletion(s) of amino acid
residues, wherein the modified fusion proteins retain or have enhanced properties as compared
to the protein comprising the parent domain. Alternatively, the therapeutic fusion proteins may
have an insertion(s) of amino acid residues, wherein the modified proteins retain or have
enhanced properties as compared to the unmodified protein. In one embodiment, such an amino
acid insertion includes glycine or serine residues in a number of combinations to function as a
linker between domains of the parent protein.

Site-directed mutagenesis or PCR-mediated mutagenesis can be performed to introduce
the mutation(s) and the effect on integrin and/or PS binding, or other functional property of
interest, can be evaluated in in vitro or in vivo assays. Conservative modifications (as discussed
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above) can be introduced and/or the mutations may be amino acid substitutions, additions or
deletions. Moreover, typically no more than one, two, three, four or five residues within a binding
domain are altered.

Amino acid sequence variants of the therapeutic fusion proteins, which have essentially
similar properties as unmodified variants, can be prepared by introducing appropriate nucleotide
changes into the encoding DNAs, or by synthesis of the desired variants. Such variants include,
for example, deletions from, or insertions or substitutions of, residues within the amino acid
sequences of present molecules. In some embodiments, variants may include additional linker
sequences, reduced linker sequences or removal of linker sequences, and/or amino acid
mutations or substitutions and deletion of one or more amino acids. Any combination of deletion,
insertion and substitution is made to arrive at the final construct, provided that the final construct
possesses the desired characteristics. The amino acid changes also may alter post-translational
processes of the molecules, such as changing the number or position of possible glycosylation
sites.

Methods of Producing Recombinant Molecules
Nucleic acids and expression systems

In one embodiment, the present application provides a method of producing one or more
polypeptide chains of the therapeutic fusion protein recombinantly, comprising: 1) producing one
or more DNA constructs comprising a nucleic acid molecule encoding a polypeptide chain of the
multi-specific binding molecule; 2) introducing said DNA construct(s) into one or more expression
vectors; 3) co-transfecting said expression vector(s) in one or more host cells; and 4) expressing
and assembling the molecule in a host cell or in solution.

In this respect, the disclosure provides isolated nucleic acids, e.g., one or more
polynucleotides, encoding the therapeutic fusion proteins described herein. Nucleic acid
molecules include DNA and RNA in both single-stranded and double-stranded form, as well as
the corresponding complementary sequences. The nucleic acid molecules of the invention
include full-length genes or cDNA molecules as well as a combination of fragments thereof. The
nucleic acids of the invention are derived from human sources but the invention includes those
derived from non-human species.

An ‘isolated nucleic acid’ is a nucleic acid that has been separated from adjacent genetic
sequences present in the genome of the organism from which the nucleic acid was isolated, in
the case of nucleic acids isolated from naturally-occurring sources. In the case of nucleic acids
synthesized enzymatically from a template or chemically, such as PCR products, cDNA
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molecules, or oligonucleotides for example, it is understood that the nucleic acids resulting from
such processes are isolated nucleic acids. An isolated nucleic acid molecule refers to a nucleic
acid molecule in the form of a separate fragment or as a component of a larger nucleic acid
construct. In one preferred embodiment, the nucleic acids are substantially free from
contaminating endogenous material. The nucleic acid molecule has preferably been derived from
DNA or RNA isolated at least once in substantially pure form and in a quantity or concentration
enabling identification, manipulation, and recovery of its component nucleotide sequences by
standard biochemical methods (such as those outlined in Sambrook et al., Molecular Cloning: A
Laboratory Manual, 2nd ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, NY (1989)).
Such sequences are preferably provided and/or constructed in the form of an open reading frame
uninterrupted by internal non-translated sequences, or introns, that are typically present in
eukaryotic genes. Sequences of non-translated DNA can be present &' or 3' from an open reading
frame, where the same do not interfere with manipulation or expression of the coding region.

The present invention also provides expression systems and constructs in the form of
plasmids, expression vectors, transcription or expression cassettes, which comprise at least one
polynucleotide as described above. In addition, the invention provides host cells comprising such
expression systems or constructs.

In one embodiment, the present disclosure provides a method of preparing a therapeutic
fusion protein comprising the steps of: (a) culturing a host cell comprising a nucleic acid encoding
the fusion protein, wherein the cultured host cell expresses the fusion protein; and (b) recovering
the fusion protein from the host cell culture.

Also provided in the disclosure are expression vectors and host cells for producing the
therapeutic fusion proteins described above. The term “vector” means any molecule or entity (e.g.
nucleic acid, plasmid, bacteriophage or virus) that is suitable for transformation or transfection of
a host cell and contains nucleic acid sequences that direct and/or control (in conjunction with the
host cell) expression of one or more heterologous coding regions operatively linked thereto.
Various expression vectors can be employed to express the polynucleotides encoding chains or
binding domains of the molecule. Both viral-based and non-viral expression vectors can be used
to produce the therapeutic fusion protein in a mammalian host cell. Non-viral vectors and
systems include plasmids, episomal vectors, typically with an expression cassette for expressing
a protein or RNA, and human artificial chromosomes (see, e.g., Harrington et al., (1997) Nat
Genet 15: 345). For example, non-viral vectors useful for expression of the polynucleotides and
polypeptides in mammalian (e.g., human) cells include pThioHis A, B & C, pcDNA3.1/His,
pEBVHis A, B & C, (Invitrogen, San Diego, CA), MPSV vectors, and numerous other vectors
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known in the art for expressing other proteins. Useful viral vectors include vectors based on
retroviruses, adenoviruses, adeno associated viruses, herpes viruses, vectors based on SV40,
papilloma virus, HBP Epstein Barr virus, vaccinia virus vectors and Semliki Forest virus (SFV).
See, Brent et al., (1995) supra; Smith, Annu. Rev. Microbiol. 49: 807; and Rosenfeld et al., (1992)
Cell 68: 143.

The choice of expression vector depends on the intended host cells in which the vector is
to be expressed. Typically, the expression vectors contain a promoter and other regulatory
sequences (e.g., enhancers) that are operably linked to the polynucleotides encoding a
therapeutic fusion protein. In some embodiments, an inducible promoter is employed to prevent
expression of inserted sequences except under inducing conditions. Inducible promoters include,
e.g., arabinose, lacZ, metallothionein promoter or a heat shock promoter. Cultures of transformed
organisms can be expanded under non-inducing conditions without biasing the population for
coding sequences whose expression products are better tolerated by the host cells. In addition to
promoters, other regulatory elements may also be required or desired for efficient expression of
the therapeutic fusion proteins. These elements typically include an ATG initiation codon and
adjacent ribosome binding site or other sequences. In addition, the efficiency of expression may
be enhanced by the inclusion of enhancers appropriate to the cell system in use (see, e.g., Scharf
et al., (1994) Results Probl. Cell Differ. 20: 125; and Bittner et al., (1987) Meth. Enzymol., 153
:5186). For example, the SV40 enhancer or CMV enhancer may be used to increase expression in
mammalian host cells.

The expression vectors may also provide a secretion signal sequence position to form a
fusion protein with polypeptides encoded by inserting the above-described sequences of binding
domains and/or solubilizing domains. More often, the inserted sequences are linked to signal
sequences before inclusion in the vector. Vectors that allow expression of the binding domains
and solubilizing domain as fusion proteins thereby lead to production of intact engineered
proteins. A host cell, when cultured under appropriate conditions, can be used to express an
engineered protein that can subsequently be collected from the culture medium (if the host cell
secretes it into the medium) or directly from the host cell producing it (if it is not secreted). The
selection of an appropriate host cell will depend upon various factors, such as desired expression
levels, polypeptide modifications that are desirable or necessary for activity (such as glycosylation
or phosphorylation) and ease of folding into a biologically active molecule. A host cell may be
eukaryotic or prokaryotic.

Mammalian cell lines available as hosts for expression are known in the art and include,

but are not limited to, immortalized cell lines available from the American Type Culture Collection
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(ATCC) and any cell lines used in an expression system known in the art can be used to make
the recombinant fusion proteins of the invention. In general, host cells are transformed with a
recombinant expression vector that comprises DNA encoding a desired fusion protein. Among the
host cells that may be employed are prokaryotes, yeast or higher eukaryotic cells. Prokaryotes
include gram negative or gram positive organisms, for example E. coli or bacilli. Higher eukaryotic
cells include insect cells and established cell lines of mammalian origin. Examples of suitable
mammalian host cell lines include the COS-7 cells, L cells, CI27 cells, 3T3 cells, Chinese hamster
ovary (CHO) cells, or their derivatives and related cell lines which grow in serum free media,
Hela cells, BHK cell lines, the CV-1 EBNA cell line, human embryonic kidney (HEK) cells such as
293, 293 EBNA or MSR 293, human epidermal A431 cells, human Colo205 cells, other
transformed primate cell lines, normal diploid cells, cell strains derived from in vitro culture of
primary tissue, primary explants, HL-60, U937, HaK or Jurkat cells. Optionally, mammalian cell
lines such as HepG2/3B, KB, NIH 3T3 or S49, for example, can be used for expression of the
polypeptide when it is desirable to use the polypeptide in various signal transduction or reporter
assays. Alternatively, it is possible to produce the polypeptide in lower eukaryotes such as yeast
or in prokaryotes such as bacteria. Suitable yeasts include P. pastoris, S. cerevisiae, S. pombe,
Kluyveromyces strains, Candida, or any yeast strain capable of expressing heterologous
polypeptides. Suitable bacterial strains include E. coli, B. subtilis, S. typhimurium, or any bacterial
strain capable of expressing heterologous polypeptides. If the fusion protein is made in yeast or
bacteria, it may be desirable to modify the product produced therein, for example by
phosphorylation or glycosylation of the appropriate sites, in order to obtain a functional product.
Such covalent attachments can be accomplished using known chemical or enzymatic methods.

Methods for introducing expression vectors containing the polynucleotide sequences of
interest vary depending on the type of cellular host. For example, calcium chloride transfection is
commonly utilized for prokaryotic cells, whereas calcium phosphate treatment or electroporation
may be used for other cellular hosts. Other methods include, e.g., electroporation, calcium
phosphate treatment, liposome-mediated transformation, injection and microinjection, ballistic
methods, virosomes, immunoliposomes, polycation:nucleic acid conjugates, naked DNA, artificial
virions, fusion to the herpes virus structural protein VP22, agent-enhanced uptake of DNA, and ex
vivo transduction. For long-term, high-yield production of recombinant proteins, stable expression
will often be desired. For example, cell lines which stably express engineered proteins can be
prepared using expression vectors of the disclosure which contain viral origins of replication or
endogenous expression elements and a selectable marker gene. Following the introduction of
the vector, cells may be allowed to grow for 1-2 days in an enriched media before they are
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switched to selective media. The purpose of the selectable marker is to confer resistance to
selection, and its presence allows growth of cells which successfully express the introduced
sequences in selective media. Resistant, stably transfected cells can be proliferated using tissue
culture techniques appropriate to the cell type.

The fusion proteins are typically recovered from the culture medium as a secreted
polypeptide, although they may also be recovered from host cell lysate when directly produced
without a secretory signal. If the polypeptide is membrane-bound, it can be released from the
membrane using a suitable detergent solution (e.g., Triton-X 100).

When the fusion protein is produced in a recombinant cell other than one of human origin,
it is completely free of proteins or polypeptides of human origin. However, it is necessary to purify
the fusion protein from recombinant cell proteins or polypeptides. As a first step, the culture
medium or lysate is normally centrifuged to remove particulate cell debris. The produced
molecules can be conveniently purified by hydroxylapatite chromatography, gel electrophoresis,
dialysis, or affinity chromatography, with affinity chromatography being the preferred purification
technique. Other techniques for protein purification such as fractionation on an ion-exchange
column, ethanol precipitation, reverse phase HPLC, chromatography on silica, chromatography
on heparin Sepharose, chromatography on an anion or cation exchange resin (such as a
polyaspartic acid column), chromatofocusing, SDS-PAGE, and ammonium sulfate precipitation
are also available.

In certain aspects, provided herein is a viral vector comprising a polynucleotide
encoding a therapeutic fusion protein of the present invention. In some embodiments, the
viral vector is derived from AAV. In certain some embodiments, the viral vector is
administered to a subject, e.g., a human, wherein the therapeutic fusion protein is
expressed, and can be used for the treatment of and/or prevention of the diseases as listed

herein.

Pharmaceutical Compositions

In another aspect, the present disclosure provides a composition, e.g., a pharmaceutical
composition, containing a therapeutic fusion protein of the present invention, in combination with
one or more pharmaceutically acceptable excipient, diluent or carrier. Such compositions may
include one or a combination of (e.g., two or more different) therapeutic fusion proteins of the
disclosure.

Pharmaceutical compositions as described herein can also be administered in
combination therapy, i.e., combined with other agents. For example, the combination therapy can
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include a fusion protein of the present disclosure combined with, for example, at least one anti-
inflammatory, anti-infective agent or immunosuppressant agent. Examples of therapeutic agents
that can be used in combination therapy are described in greater detail below in the section on
uses of the therapeutic fusion proteins of the disclosure.

To prepare pharmaceutical or sterile compositions including a fusion protein of the present
disclosure, the fusion protein is mixed with a pharmaceutically acceptable carrier or excipient.

The phrase ‘pharmaceutically acceptable’ means approved by a regulatory agency of a
federal or a state government, or listed in the U.S. Pharmacopeia or other generally recognized
pharmacopeia for use in animals, and more particularly, in humans.

The term ‘pharmaceutical composition’ refers to a mixture of at least one active ingredient
(e.g., an engineered protein) and at least one pharmaceutically acceptable excipient, diluent or
carrier.

A ‘medicament’ refers to a substance used for medical treatment.

As used herein, ‘pharmaceutically acceptable carrier’ includes any and all solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying
agents, and the like that are physiologically compatible. The carrier should be suitable for
intravenous, intramuscular, subcutaneous, parenteral, spinal or epidermal administration (e.g., by
injection or infusion). In one embodiment, the carrier should be suitable for subcutaneous route.
Depending on the route of administration, the active compound, i.e. fusion protein, may be coated
in a material to protect the compound from the action of acids and other natural conditions that
may inactivate the compound.

The pharmaceutical compositions as described herein may include one or more
pharmaceutically acceptable salts. A pharmaceutical composition as described herein may also
include a pharmaceutically acceptable anti-oxidant. Examples of pharmaceutically acceptable
antioxidants include: water soluble antioxidants, such as ascorbic acid, cysteine hydrochloride,
sodium bisulfate, sodium metabisulfite, sodium sulfite and the like; oil-soluble antioxidants, such
as ascorbyl palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin,
propyl gallate, alpha-tocopherol, and the like; and metal chelating agents, such as citric acid,
ethylenediamine tetraacetic acid (EDTA), sorbitol, tartaric acid, phosphoric acid, and the like.

Examples of suitable aqueous and nonaqueous carriers that may be employed in the
pharmaceutical compositions as described herein include water, ethanol, polyols (such as
glycerol, propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof,
vegetable oils, such as olive oil, and injectable organic esters, such as ethyl oleate. Proper fluidity
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can be maintained, for example, by the use of coating materials, such as lecithin, by the
maintenance of the required particle size in the case of dispersions, and by the use of surfactants.

These compositions may also contain adjuvants such as preservatives, wetting agents,
emulsifying agents and dispersing agents. Prevention of presence of microorganisms may be
ensured both by sterilization procedures and by the inclusion of various antibacterial and
antifungal agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may
also be desirable to include isotonic agents, such as sugars, sodium chloride, and the like into the
compositions. In addition, prolonged absorption of the injectable pharmaceutical form may be
brought about by the inclusion of agents which delay absorption such as, aluminum monostearate
and gelatin.

Pharmaceutically acceptable carriers include sterile aqueous solutions or dispersions and
sterile powders for the extemporaneous preparation of sterile injectable solutions or dispersion.
The use of such media and agents for pharmaceutically active substances is known in the art.
Except insofar as any conventional media or agent is incompatible with the active compound, use
thereof in the pharmaceutical compositions of the invention is contemplated. Supplementary
active compounds can also be incorporated into the compositions.

Therapeutic compositions typically must be sterile and stable under the conditions of
manufacture and storage. The composition can be formulated as a solution, microemulsion,
liposome, or other ordered structure suitable to high drug concentration. The carrier can be a
solvent or dispersion medium containing, for example, water, ethanol, polyol (for example,
glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures
thereof. The proper fluidity can be maintained, for example, by the use of a coating such as
lecithin, by the maintenance of the required particle size in the case of dispersion and by the use
of surfactants. In many cases, one can include isotonic agents, for example, sugars, polyalcohols
such as mannitol, sorbitol, or sodium chloride in the composition.

Reviews on the development of stable protein formulations may be found in Cleland et al.,
(1993) Crit Reviews Ther Drug Carrier Systems, 10(4): 307-377 and Wei W (1999) Int J
Pharmaceutics, 185: 129-88.

Solutions or suspensions used for intradermal or subcutaneous application typically
include one or more of the following components: a sterile diluent such as water for injection,
saline solution, fixed oils, polyethylene glycols, glycerin, propylene glycol or other synthetic
solvents, antibacterial agents such as benzyl alcohol or methyl parabens, antioxidants such as
ascorbic acid or sodium bisulfite, chelating agents such ethylenediaminetetraacetic acid, buffers
such as acetates, citrates or phosphates, and agents for the adjustment of tonicity such as
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sodium chloride or dextrose. The pH can be adjusted with acids or bases, such as hydrochloric
acid or sodium hydroxide. Such preparations may be enclosed in ampoules, disposables syringes
or multiple dose vials made of glass or plastic.

Sterile injectable solutions can be prepared by incorporating the active compound in the
required amount in an appropriate solvent with one or a combination of ingredients enumerated
above, as required, followed by sterilization microfiltration. Generally, dispersions are prepared by
incorporating the fusion proteins of the invention into a sterile vehicle that contains a basic
dispersion medium and the required other ingredients from those enumerated above. In the case
of sterile powders for the preparation of sterile injectable solutions, the methods of preparation
are vacuum drying and freeze-drying (lyophilization) that yield a powder of the active ingredient
plus any additional desired ingredient from a previously sterile-filtered solution thereof.

The amount of active ingredient which can be combined with a carrier material to produce
a single dosage form will vary depending upon the subject being treated, and the particular mode
of administration. The amount of active ingredient which can be combined with a carrier material
to produce a single dosage form will generally be that amount of the composition which produces
a therapeutic effect. Generally, out of one hundred percent, this amount will range from about
0.01 per cent to about ninety-nine percent of active ingredient, from about 0.1 per cent to about
70 per cent, or from about 1 percent to about 30 percent of active ingredient in combination with a
pharmaceutically acceptable carrier.

Selecting an administration regimen for a therapeutic engineered protein depends on
several factors, including the serum or tissue turnover rate of the entity, the level of symptoms,
the immunogenicity of the entity, and the accessibility of the target cells in the biological matrix.

In certain embodiments, an administration regimen maximizes the amount of therapeutic
delivered to the patient consistent with an acceptable level of side effects. Accordingly, the
amount of protein delivered depends in part on the particular entity and the severity of the
condition being treated. Guidance in selecting appropriate doses of biologic and small molecules
are available (see, e.g., Bach (ed.) (1993) Monoclonal Antibodies and Peptide Therapy in
Autoimmune Diseases, Marcel Dekker, New York, N.Y.; Baert, et al. (2003) New Engl. J. Med.
348:601-608; Milgrom, et al. (1999) New Engl. J. Med. 341:1966-1973; Slamon, et al. (2001) New
Engl. J. Med. 344:783-792; Beniaminovitz, et al. (2000) New Engl. J. Med. 342:613-619; Ghosh,
et al. (2003) New Engl. J. Med. 348:24-32; Lipsky, et al. (2000) New Engl. J. Med. 343:1594-
1602).

Determination of the appropriate dose is made by the clinician, e.g., using parameters or
factors known or suspected in the art to affect treatment or predicted to affect treatment.
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Generally, the dose begins with an amount somewhat less than the optimum dose and it is
increased by small increments thereafter until the desired or optimum effect is achieved relative to
any negative side effects. Important diagnostic measures include those of symptoms of, e.g., the
inflammation or level of inflammatory cytokines produced.

Actual dosage levels of the active ingredients in the pharmaceutical compositions of the
present disclosure may be varied so as to obtain an amount of the active ingredient which is
effective to achieve the desired therapeutic response for a particular patient, composition, and
mode of administration, without being toxic to the patient. The selected dosage level will depend
upon a variety of pharmacokinetic factors including the activity of the particular compositions of
the present disclosure employed, the route of administration, the time of administration, the rate
of excretion of the particular compound being employed, the duration of the treatment, other
drugs, compounds and/or materials used in combination with the particular compositions
employed, the age, sex, weight, condition, general health and prior medical history of the patient
being treated, and like factors known in the medical arts.

Dosage regimens are adjusted to provide the optimum desired response. For example, a
single bolus may be administered, several divided doses may be administered over time or the
dose may be proportionally reduced or increased as indicated by the exigencies of the
therapeutic situation. It is especially advantageous to formulate parenteral compositions in
dosage unit form for ease of administration and uniformity of dosage. Dosage unit form as used
herein refers to physically discrete units suited as unitary dosages for the subjects to be treated,;
each unit contains a predetermined quantity of active compound calculated to produce the
desired therapeutic effect in association with the required pharmaceutical carrier. The
specification for the dosage unit forms of the invention are dictated by and directly dependent on
the unique characteristics of the active compound and the particular therapeutic effect to be
achieved, and the limitations inherent in the art of compounding such an active compound for the
treatment of sensitivity in individuals.

For administration of the therapeutic fusion protein, the dosage ranges from about 0.0001
to 150 mg/kg, such as 5, 15, and 50 mg/kg subcutaneous administration, and more usually 0.01
to 5 mg/kg, of the host body weight. An exemplary treatment regime entails administration once
per week, once every two weeks, once every three weeks, once every four weeks, once per
month, once every 3 months or once every three to 6 months.

Therapeutic fusion proteins of the invention may be administered on multiple occasions.
Intervals between single dosages can be, for example, weekly, monthly, every three months or
yearly. Intervals can also be irregular as indicated by measuring blood levels of engineered
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protein in the patient. In some methods, dosage is adjusted to achieve a plasma protein
concentration of about 1-1000 pg/ml and in some methods about 25-300 pg/ml.

Alternatively, the therapeutic fusion protein can be administered as a sustained release
formulation, in which case less frequent administration is required. Dosage and frequency vary
depending on the half-life of the protein in the patient and can vary depending on whether the
treatment is prophylactic or therapeutic. In prophylactic applications, a relatively low dosage is
administered at relatively infrequent intervals over a long period of time. Some patients may
continue to receive treatment for the rest of their lives. In therapeutic applications, a relatively high
dosage at relatively short intervals is sometimes required until progression of the condition or
disease is reduced or terminated or until the patient shows partial or complete amelioration of
symptoms of the condition or disease. Thereafter, the patient can be administered a prophylactic
regime.

Actual dosage levels of the active ingredients in the pharmaceutical compositions of the
present invention may be varied so as to obtain an amount of the active ingredient which is
effective to achieve the desired therapeutic response for a particular patient, composition, and
mode of administration, without being toxic to the patient. The selected dosage level will depend
upon a variety of pharmacokinetic factors including the activity of the particular compositions of
the present disclosure employed, the route of administration, the time of administration, the rate
of excretion of the particular compound being employed, the duration of the treatment, other
drugs, compounds and/or materials used in combination with the particular compositions
employed, the age, sex, weight, condition, general health and prior medical history of the patient
being treated, and like factors well known in the medical arts.

A ‘therapeutically effective dosage’ of a fusion protein of the invention can result in a
decrease in severity of a condition or symptoms or a disease and/or a prevention of impairment or
disability due to the condition.

A composition of the present disclosure can be administered by one or more routes of
administration using one or more of a variety of methods known in the art. As will be appreciated
by the skilled artisan, the route and/or mode of administration will vary depending upon the
desired results. Routes of administration for engineered proteins of the invention include
intravenous, intramuscular, intradermal, intraperitoneal, subcutaneous, spinal or other parenteral
routes of administration, for example by injection or infusion. The phrase ‘parenteral
administration’ as used herein means modes of administration other than enteral and topical
administration, usually by injection, and includes, without limitation, intravenous, intramuscular,

intraarterial, intrathecal, intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal,
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transtracheal, subcutaneous, subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal,
epidural and intrastemal injection and infusion.

Alternatively, a therapeutic fusion protein of the invention can be administered by a non-
parenteral route, such as a topical, epidermal or mucosal route of administration.

The therapeutic fusion proteins of the disclosure can be prepared with carriers that will
protect the proteins against rapid release, such as a controlled release formulation, including
implants, transdermal patches, and microencapsulated delivery systems. Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic
acid, collagen, polyorthoesters, and polylactic acid. Methods for the preparation of such
formulations are patented or generally known to those skilled in the art. See, e.g., Sustained and
Controlled Release Drug Delivery Systems, J.R. Robinson, ed., Marcel Dekker, Inc., New York,
1978.

In certain embodiments, the therapeutic fusion proteins of the invention can be formulated
to ensure proper distribution in vivo. For example, the blood-brain barrier (BBB) excludes many
highly hydrophilic compounds. To ensure that the therapeutic compounds of the invention cross
the BBB (if desired), they can be formulated, for example, in liposomes. For methods of
manufacturing liposomes, see, e.g., U.S. Patents 4,522,811; 5,374,548; and 5,399,331. The
liposomes may comprise one or more moieties which are selectively transported into specific cells
or organs, thus enhance targeted drug delivery (see, e.g., Ranade VV (1989) J. Clin. Pharmacol.,
29:685).

Therapeutic uses and methods of the invention

The therapeutic fusion proteins of the present invention have in vitro and in vivo diagnostic
and therapeutic utilities. For example, these molecules can be administered to cells in culture,
e.g. in vitro, or in a subject, e.g., in vivo, to treat, prevent or diagnose a variety of disorders. The
methods are particularly suitable for treating, preventing or diagnosing acute or chronic
inflammatory and immune system-driven organ and micro-vascular disorders.

The therapeutic fusion proteins of the invention, whilst not being limited to, are useful for
the treatment, prevention, or amelioration of acute and chronic inflammatory organ injuries, in
particular inflammatory injuries where endogenous homeostatic clearance mechanisms or
efferocytosis pathways for the removal of dying cells, cell fragments and prothrombotic/
proinflammatory microparticles are significantly downregulated. Examples of acute inflammatory
organ injuries include myocardial infarction, acute kidney injury (AKI), acute stroke and

inflammation and organ injuries resulting from ischemia/ reperfusion such as ischemia/
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reperfusion of the gastrointestinal tract, liver, spleen, lung, kidney, pancreas, heart, brain, spinal
cord and/or crushed limb.

The therapeutic fusion proteins of the disclosure may also be useful for the diagnosis,
treatment, prevention, or amelioration of inhibiting or slowing blood coagulation, microbiome
treatment, Inflammatory bowel disease (IBD), fatty acid uptake and/or decreasing gastric motility,
microthrombi-dependent disorders, atherosclerosis, cardiac remodeling, tissue fibrosis, acute liver
injury, chronic liver diseases, non-alcoholic steatohepatitis (NASH), vascular diseases, age-
related vascular disorders, intestinal diseases, sepsis, bone disorders, cancer, Thalassemia,
pancreatitis, hepatitis, endocarditis, pneumonia, acute lung injury, osteoarthritis, periodontitis,
tissue trauma-induced inflammation, colitis, diabetes, hemorrhagic shock, transplant rejection,
radiation-induced damage, splenomegaly, sepsis-induced AKI or multi-organ failure, acute burns,
adult respiratory distress syndrome, wound healing, tendon repair and neurological diseases.

In one embodiment, neurological diseases may be selected from conditions having a
neuro-psychiatric, neuroinflammatory and/or neurodegenerative component including symptoms
such as sickness syndromes, nausea, passive avoidance, suppression of behavioral agility,
memory disturbance and memory dysfunction. Examples of neurological diseases include
amyloid-beta related neurological diseases such as Alzheimer’s disease, Parkinson’s disease,
and depression.

In one embodiment, bone disorders may be selected from conditions including
osteoporosis, osteomalacia, ostersclerosis and osteopetrosis. More particularly, administration of
a fusion protein of the present disclosure may inhibit expression of at least one osteoclast marker,
such as NFATc1, cathepsin K and av33 integrin. In one embodiment, the administration inhibits
osteoclastogenesis. In another embodiment, the administration inhibits RANKL-induced
osteoclastogenesis. In yet another embodiment, the administration inhibits bone resorption. In still
another embodiment, the administration inhibits expression of at least one bone resorption
stimulator, such as a bone resorption stimulator comprising TNF, IL-6, IL-17A, MMP-9, Ptgs2,
RANKL, Tnfsf11, CXCL1, CXCL2, CXCL3, CXCL5, and combinations thereof. In another
embodiment, the administration inhibits expression of at least one pro inflammatory cytokine
selected from the group consisting of IL-8 and CCL2/MCP-1.

In one embodiment, tissue fibrosis may be fibrosis in the liver, lung, diaphragm, kidney,
brain, heart in which the fusion protein of the invention reduces collagen expression. In one
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embodiment, the lung fibrosis is interstitial pulmonary fibrosis (IPF). In one embodiment the liver
fibrosis is liver cirrhosis, which may or may not be attributable to NASH.

Multiple respiratory diseases feature accumulation of apoptotic cells. Furthermore,
defective efferocytosis and phagocytosis by macrophages in Chronic Obstructive Pulmonary
Disorder (COPD) are associated with exacerbations and severity. The therapeutic fusion proteins
of the disclosure may also be useful for the diagnosis, treatment, prevention, or amelioration of
respiratory diseases, such as Acute Respiratory Distress Syndrome, or COPD. The therapeutic
fusion proteins of the disclosure may also be useful for the diagnosis, treatment, prevention, or
amelioration of Acute Lung Injury (ALI), e.g. lung injury induced by inhalation or aspiration of toxic
exogenous or endogenous compounds or drugs; lung injury caused by lung edema, shock,
pancreatitis, burns, traumata of thorax or polytraumata, radiation, sepsis, pathogens (bacteria,
viruses or parasites such as plasmodia); Chronic pulmonary insufficiency diseases leading to
hypoxemia.

The therapeutic fusion proteins of the disclosure may also be useful for the diagnosis,
treatment, prevention, or amelioration of severity of lung injury caused by viruses of the Cornona
type, e.g. SARS-CoV, SARS-CoV-2, or MERS-CoV. In one embodiment, the therapeutic fusion
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proteins of the disclosure are provided for the use in treatment of SARS-CoV-2 infection in
COVID 19 patients.

The therapeutic fusion proteins of the disclosure may also be useful for the diagnosis,
treatment, prevention, or amelioration of severity of transfusion associated lung insufficiency
(TRALI).

The therapeutic fusion proteins of the disclosure may also be useful for the diagnosis,
treatment, prevention, or amelioration of severity of chronic pulmonary insufficiency diseases
leading to hypoxemia.

The therapeutic fusion proteins of the disclosure, e.g. the therapeutic fusion proteins
contains a domain of EDIL3 of the disclosure, may also be useful for the diagnosis, treatment,
prevention, or amelioration of severity of postoperative peritoneal adhesions.

The therapeutic fusion proteins of the disclosure may also be useful for the diagnosis,
treatment, prevention, or amelioration of severity of heart failure.

The therapeutic fusion proteins of the disclosure may also be useful for the diagnosis,
treatment, prevention, or amelioration of severity of hemodialysis.

The therapeutic fusion proteins of the disclosure may also be useful for the diagnosis,
treatment, prevention, or amelioration of severity of delayed graft function or of graft versus host
disease.

The therapeutic fusion proteins of the disclosure may also be useful for the diagnosis,
treatment, prevention, or amelioration of severity of severe frostbites, trench foot, pyoderma
gangraenosum/gangrene.

The therapeutic fusion proteins of the disclosure may also be useful for the diagnosis,
treatment, prevention, or amelioration of severity of pathologies induced by bacteria, fungi,
viruses or parasits ( for example, sepsis or other pathologies directly induced by the pathogens
such as in anthrax, plague, Necrotizing soft-tissue infections (NSTIs such as necrotizing fasciitis, )
osteomyelitis, malaria).

The therapeutic fusion proteins of the disclosure may also be useful for the diagnosis,
treatment, prevention, or amelioration of severity of trauma/polytraumata caused by injury-
causing accidents, such as work accidents, falls, traffic accidents, ballistic and combat injury or
other injury mechanisms.

The therapeutic fusion proteins of the disclosure may also be useful for the diagnosis,
treatment, prevention, or amelioration of severity of osteoclast mediated pathology.

The therapeutic fusion proteins of the disclosure may be administered as the sole active

ingredient or in conjunction with, e.g. as an adjuvant to or in combination to, other drugs e.g.
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immunosuppressive or immunomodulating agents or other anti-inflammatory agents or e.g.
cytotoxic or anti-cancer agents, e.g. for the treatment or prevention of diseases mentioned above.

Administered ‘in combination’, in reference to an additional therapeutic agent, means that
two (or more) different treatments are delivered to the subject during the course of the subject's
affliction with the disorder, e.g., the two or more treatments are delivered after the subject has
been diagnosed with the disorder and before the disorder has been cured or eliminated or
treatment has ceased for other reasons. In some embodiments, the delivery of one treatment is
still occurring when the delivery of the second begins, so that there is overlap in terms of
administration. This is sometimes referred to herein as “simultaneous” or “concurrent delivery”. In
other embodiments, the delivery of one treatment ends before the delivery of the other treatment
begins. In some embodiments of either case, the treatment is more effective because of
combined administration. For example, the second treatment is more effective, e.g., an equivalent
effect is seen with less of the second treatment, or the second treatment reduces symptoms to a
greater extent, than would be seen if the second treatment were administered in the absence of
the first treatment, or the analogous situation is seen with the first treatment. In some
embodiments, delivery is such that the reduction in a symptom, or other parameter related to the
disorder is greater than what would be observed with one treatment delivered in the absence of
the other. The effect of the two treatments can be partially additive, wholly additive, or greater
than additive. The delivery can be such that an effect of the first treatment delivered is still
detectable when the second is delivered.

The term ‘concurrently’ is not limited to the administration of therapies (e.g., prophylactic
or therapeutic agents) at exactly the same time, but rather it is meant that a pharmaceutical
composition comprising therapeutic fusion proteins thereof of the present disclosure are
administered to a subject in a sequence and within a time interval such that the fusion proteins
can act together with the additional therapeutic agent(s) to provide an increased benefit than if
they were administered otherwise. For example, each therapy may be administered to a subject
at the same time or sequentially in any order at different points in time; however, if not
administered at the same time, they should be administered sufficiently close in time so as to
provide the desired therapeutic or prophylactic effect. Each therapy can be administered to a
subject separately, in any appropriate form and by any suitable route.

A therapeutic fusion protein as described herein, and the additional therapeutic agent(s)
can be administered simultaneously, in the same or in separate pharmaceutical composition as
the disclosed fusion protein, or sequentially. For sequential administration, the fusion protein as
described herein, can be administered first, and the additional agent can be administered second,
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or the order of administration can be reversed. The additional therapeutic agent(s) may be
administered to a subject by the same or different routes of administration compared to the fusion
protein.

The therapeutic fusion protein as described herein, and/or additional therapeutic agent(s),
procedures or modalities can be administered during periods of active disorder, or during a period
of remission or less active disease. The therapeutic fusion protein as described herein, can be
administered before the other treatment, concurrently with the treatment, post-treatment, or
during remission of the disorder.

When administered in combination, the therapeutic fusion protein as described herein,
and the additional therapeutic agent (e.g., second or third agent), or all, can be administered in an
amount or dose that is higher, lower or the same than the amount or dosage of each agent used
individually, e.g., as a monotherapy. In certain embodiments, the therapeutic fusion protein as
described herein, the additional agent (e.g., second or third agent), or all, is lower (e.g., at least
20%, at least 30%, at least 40%, or at least 50%) than the amount or dosage of each agent used
individually, e.g., as a monotherapy. In other embodiments, the amount or dosage of the
therapeutic fusion protein as described herein, the additional agent (e.g., second or third agent),
or all, that results in a desired effect (e.g., treatment of an inflammatory disease or condition) is
lower (e.g., at least 20%, at least 30%, at least 40%, or at least 50% lower) than the amount or
dosage of each agent used individually, e.g., as a monotherapy, required to achieve the same
therapeutic effect.

For example, the therapeutic fusion proteins of the disclosure may be used in combination
with DMARD, e.g. Gold salts, sulphasalazine, anti-malarias, methotrexate, D-penicillamine,
azathioprine, mycophenolic acid, tacrolimus, sirolimus, minocycline, leflunomide, glucocorticoids;
a calcineurin inhibitor, e.g. cyclosporin A or FK 506; a modulator of lymphocyte recirculation, e.g.
FTY720 and FTY720 analogs; a mTOR inhibitor, e.g. rapamycin, 40-O-(2-hydroxyethyl)-
rapamycin, CCI779, ABT578, AP23573 or TAFA-93; an ascomycin having immuno-suppressive
properties, e.g. ABT-281, ASM981, etc.; corticosteroids; cyclophosphamide; azathioprine;
leflunomide; mizoribine; mycophenolate mofetil; 15-deoxyspergualine or an immunosuppressive
homologue, analogue or derivative thereof; immunosuppressive monoclonal antibodies, e.g.,
monoclonal antibodies to leukocyte receptors, e.g., MHC, CD2, CD3, CD4, CD7, CD8, CD25,
CD28, CD40. CD45, CD58, CD80, CD86 or their ligands; other immunomodulatory compounds,
e.g. a recombinant binding molecule having at least a portion of the extracellular domain of
CTLA4 or a mutant thereof, e.g. an at least extracellular portion of CTLA4 or a mutant thereof
joined to a non-CTLA4 protein sequence, e.g. CTLA4Ig (for ex. designated ATCC 68629) or a
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mutant thereof, e.g. LEA29Y; adhesion molecule inhibitors, e.g. LFA-1 antagonists, ICAM-1 or -3
antagonists, VCAM-4 antagonists or VLA-4 antagonists; or a chemotherapeutic agent, e.g.
paclitaxel, gemcitabine, cisplatinum, doxorubicin or 5-fluorouracil; anti TNF agents, e.g.
monoclonal antibodies to TNF, e.g. infliximab, adalimumab, CDP870, or receptor constructs to
TNF-RI or TNF-RII, e.g. Etanercept, PEG-TNF-RI; blockers of proinflammatory cytokines, IL-1
blockers, e.g. Anakinra or IL-1 trap, canakinumab, IL-13 blockers, IL-4 blockers, IL-6 blockers;
chemokines blockers, e.g inhibitors or activators of proteases, e.g. metalloproteases, anti-IL-15
antibodies, anti-IL-6 antibodies, anti-IL-4 antibodies, anti-IL-13 antibodies, anti-CD20 antibodies,
NSAIDs, such as aspirin or an anti-infectious agent; damage-associated molecular pattern
(DAMP) or pathogen-associated molecular pattern (PAMP) antagonists, e.g. converters,
detoxifiers, removers, e.g. ATP converters, HMGB-1 modulators, histone-detoxifiers; inhibitors of
superantigen induced immune-responses; complement inhibitors and extracorporal

plasmapheresis devices.

Kits

Also within the scope of the invention are kits consisting of the compositions e.g.,
therapeutic fusion proteins of the disclosure, and instructions for use. Such kits comprise a
therapeutically effective amount of a fusion protein according to the disclosure. Additionally, such
kits may comprise means for administering the therapeutic fusion protein (e.g., an auto injector, a
syringe and vial, a prefilled syringe, a prefilled pen) and instructions for use. These kits may
contain additional therapeutic agents (described infra) for treating a patient having an
autoimmune disease or an inflammatory disorder or AOI. Such kits may also comprise
instructions for administration of the therapeutic fusion protein to treat the patient. Such
instructions may provide the dose, route of administration, regimen, and total treatment duration
for use with the enclosed fusion protein. Kits typically include a label indicating the intended use
of the contents of the kit. The term label includes any writing, or recorded material supplied on or
with the kit, or which otherwise accompanies the kit. The kit may further comprise tools for
diagnosing whether a patient belongs to a group that will respond to treatment with a therapeutic
fusion protein of the present invention, as defined above.

Embodiments

The present disclosure provides the following embodiments:

1. A therapeutic fusion protein for enhancing efferocytosis comprising an integrin binding
domain, a phosphatidylserine (PS) binding domain and a solubilizing domain, wherein the
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solubilizing domain is inserted between the integrin binding domain and the PS binding domain,

and wherein the PS binding domain is a truncated variant.
2. The fusion protein of embodiment 1, wherein the PS binding domain is a truncated variant
of at least one PS binding domain listed in Table 2.

3. The fusion protein of embodiment 1 or embodiment 2, wherein the PS binding domain is a
truncated variant of the PS binding motif of MFG-ES8 or of EDIL3.

4. The fusion protein of embodiment 3, wherein the PS binding domain is a truncated variant
of the PS binding motif of MFG-ES8.

5. The fusion protein of embodiment 4, wherein the PS binding domain is a discoidin domain.
6. The fusion protein of any one of the preceding embodiments, wherein the PS binding

domain is a C1 domain.

7. The fusion protein of any one of the preceding embodiments, wherein the PS binding
domain does not comprise a C2 domain.

8. A fusion protein for enhancing efferocytosis comprising an integrin binding domain, a
phosphatidylserine (PS) binding domain and a solubilizing domain, wherein the solubilizing
domain is inserted between the integrin binding domain and the PS binding domain, and wherein
the PS binding domain is a C1 domain.

9. The fusion protein of any one of the preceding embodiments, wherein the integrin binding

domain binds to one or more intergins.

10.  The fusion protein of embodiment 9 , wherein the integrin binding domain binds to av3
and/or avB5 and/or a8B1 integrin.

11. The fusion protein of any one of the preceding embodiments, wherein the integrin binding
domain comprises a Arginine-Glycine-Aspartic acid (RGD) motif.

12. A therapeutic fusion protein of formula EGF - S - C (Formula I), wherein

(i) EGF is an integrin binding domain, wherein the integrin binding domain binds to one or

more intergins,
(i) S is a solubilizing domain, and
(iii) C is a truncated PS binding domain.
13.  The therapeutic fusion protein of embodiment 12, wherein the integrin binding domain
binds to avp3 and/or avpB5 and/or a8B1 integrin.

14, The therapeutic fusion protein of embodiment 12 or embodiment 13, wherein the integrin
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binding domain comprises a Arginine-Glycine-Aspartic acid (RGD) motif.

15. The therapeutic fusion protein of any one of embodiment 12 to 14, wherein the integrin
binding domain is an EGF-like domain of MFG-E8, EDIL3 or a protein comprising an integrin
binding domain listed in Table 1.

16. The therapeutic fusion protein of any one of embodiments 12 to 15, wherein the truncated
PS binding domain is a truncated variant of a PS binding domain listed in Table 2.

17.  The therapeutic fusion protein of any one of embodiments 12 to 16, wherein the PS
binding domain is a truncated variant of the PS binding motif of MFG-E8 or of EDIL3.

18. The fusion protein of any one of embodiments 12 to 16, wherein the PS binding domain is
a truncated variant of the PS binding motif of MFG-ES.
19. The fusion protein of any one of embodiments 12 to 18, wherein the PS binding domain is

a discoidin domain.

20.  The therapeutic fusion protein of any one of embodiments 11 to 16, wherein the truncated
PS binging domain comprises any of C1 domain and/or C2 domain of a PS binding domain listed
in Table 2.

21. The therapeutic fusion protein of any one of embodiments 11 to 18, wherein the truncated

PS binding domain is a C1 domain.

22.  The therapeutic fusion protein of any one of embodiments 11 to 21, wherein the truncated

PS binding domain does not comprise a C2 domain.

23. The fusion protein of any one of the preceding embodiments, wherein the solubilizing
domain is linked directly to the integrin binding domain, to the PS binding domain or to both

domains.

24. The fusion protein of any one of the preceding embodiments, wherein the solubilizing
domain is linked indirectly to the integrin binding domain and/or the PS binding domain by a

linker.

25. The fusion protein of any one of the preceding embodiments, wherein the integrin binding
domain has an amino acid sequence of SEQ ID NO: 2, or at least 90% sequence identity thereto.

26.  The fusion protein of any one of the preceding embodiments, wherein the integrin binding
domain has an amino acid sequence of SEQ ID NO: 77 or at least 90% sequence identity thereto.
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27. The fusion protein of any one of the preceding embodiments, wherein the integrin binding
domain has an amino acid sequence selected from: SEQ ID NO: 96, SEQ ID NO: 97, SEQ ID
NO: 98, SEQ ID NO: 99, SEQ ID NO: 100, or SEQ ID NO: 101; or at least 90% sequence identity
thereto.

28. The fusion protein of any one of the preceding embodiments, wherein the PS binding
domain has an amino acid sequence of SEQ ID NO: 141 or SEQ ID NO: 142; or at least 90%
sequence identity thereto.

29. The fusion protein of any one of the preceding embodiments, wherein the PS binding
domain has an amino acid sequence of SEQ ID NO: 144, or at least 90% sequence identity
thereto.

30. The fusion protein of any one of the preceding embodiments, wherein the solubilizing
domain is HSA and has an amino acid sequence of SEQ ID NO: 4, or at least 90% sequence
identity thereto.

31. The fusion protein of any one of the preceding embodiments comprising in sequence: an
integrin binding domain-HSA-PS binding domain.

32. A therapeutic fusion protein comprising MFG-E8 and a solubilizing domain, wherein the
MFG-E8 comprises from N-terminal to C-terminal: an EGF-like domain, a C1 domain or a C2
domain, and comprises a sequence from wild-type human MFG-E8 (SEQ ID NO: 1) or a
functional variant thereof.

33.  The fusion protein of embodiment 32, wherein the solubilizing domain is inserted between
the EGF-like domain and the C1 or C2 domain.

34. The fusion protein of any one of the preceding embodiments, wherein the solubilizing
domain is HSA, HSA D3 or Fc-IgG, or a functional variant thereof.

35. The fusion protein of any one of the preceding embodiments wherein the solubilizing domain
comprises human serum albumin (HSA), or a functional variant thereof.

36. A fusion protein, wherein the fusion protein has an amino acid sequence of SEQ ID NO:
34, or at least 90% sequence identity thereto.

37. A fusion protein, wherein the fusion protein has an amino acid sequence of SEQ ID NO:
36, or at least 90% sequence identity thereto.

38. A fusion protein, wherein the fusion protein has an amino acid sequence selected from:
SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 125, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID
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NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, or SEQ ID NO: 147; or at least 90% sequence
identity thereto.

39.  Afusion protein, wherein the fusion protein has an amino acid sequence of SEQ ID NO:
147, or at least 90% sequence identity thereto.

40. The fusion protein of any one of the preceding embodiments, wherein said fusion protein:
a. restores impaired efferocytosis of macrophages in a human macrophage-neutrophil
efferocytosis assay;

b. reduces the number of plasma microparticles by clearance in a human endothelial-
microparticle efferocytosis assay; and/or

c. protects against multi-organ injury in a model of acute kidney ischaemia.

d. ameliorates disease burden in a model of liver fibrosis

41. An isolated nucleic acid encoding the amino acid sequence of any one of embodiments 36
to 39.

42. A cloning or expression vector comprising the nucleic acid according to embodiment 41.
43. A viral vector comprising the isolated nucleic acid according to embodiment 41, preferably

the viral vector comprising the isolated nucleic acid according to embodiment 41 is derived from
AAV.

44.  The viral vector according to embodiment 43, wherein the vector is administered to a

subject, e.g., a human subject, in need therefor.

45.  The viral vector according to embodiment 43, for use in the treatment and/or prevention of
the diseases as listed herein.

46. A recombinant host cell suitable for the production of a therapeutic fusion protein,
comprising one or more cloning or expression vectors according to embodiment 42 and

optionally, secretion signals.
47. The recombinant host cell of embodiment 46, wherein the host cell is e.g. a prokaryotic,
yeast, insect or mammalian cell.

48. The fusion protein of any one of the preceding embodiments, wherein expression of the

protein in a host cell results in a yield of at least 10 mg/L.

49. The fusion protein of any one of the preceding embodiments, wherein expression of the
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protein in a mammalian cell results in an increase in yield of at least 100 fold over wild-type MFG-
E8 (SEQ ID NO: 1).

50. A pharmaceutical composition comprising the fusion protein of any one of embodiments 1
to 40 and at least one pharmaceutically acceptable carrier.

51. A method of treatment or prevention of an inflammatory disorder or inflammatory organ
injury in an individual in need thereof, comprising administering to the individual a therapeutically
effective amount of the fusion protein of any one of embodiments 1 to 40.

52.  The fusion protein of any one of embodiments 1 to 40 for use in the treatment or
prevention of an inflammatory disorder or inflammatory organ injury in an individual in need
thereof.

53. The method of embodiment 51 or the use of embodiment 52, wherein the inflammatory
disorder or inflammatory organ injury is acute kidney injury, sepsis, myocardial infarction, acute
stroke, burns, traumatic injury, and inflammatory and organ injuries resulting from ischemia/

reperfusion.

54.  The method of embodiment 51 or the use of embodiment 52, wherein the fusion protein is
administered in combination with another therapeutic agent.

55. The method or use of embodiment 54, wherein the another therapeutic agent is an
immunosuppressive agent, an immunomodulating agent, an anti-inflammatory agent, an anti-

oxidant, an anti-infective agent, a cytotoxic agent or an anti-cancer agent.

56. A therapeutic fusion protein comprising MFG-E8 and a solubilizing domain, wherein the
MFG-E8 comprises from N-terminal to C-terminal: an EGF-like domain, a C1 domain or a C2
domain, and comprises a functional variant of the sequence from wild-type human MFG-E8 (SEQ
ID NO: 1).

57.  The fusion protein of embodiment 56, wherein the solubilizing domain is inserted between
the EGF-like domain and the C1 domain.

58. The fusion protein of embodiment 56, wherein the solubilizing domain is inserted between
the EGF-like domain and the C2 domain.

59. The fusion protein of any one of embodiments 56 to 58, wherein the solubilizing domain is
HSA, HSA D3 or Fc-IgG, or a functional variant thereof.

60. The fusion protein of any one of embodiments 56 to 59, wherein the fusion protein has an
amino acid sequence selected from the SEQ ID listed in Table 4.

108



WO 2021/044361 PCT/1B2020/058251

61. An isolated nucleic acid encoding the fusion protein of any one of embodiments 56 to 60.

62. A viral vector comprising the isolated nucleic acid according to embodiment 61, preferably
the viral vector comprising the isolated nucleic acid according to embodiment 60 is derived from
AAV.

63. The viral vector according to embodiment 62, wherein the vector is administered to a

subject, e.g., a human subject, in need therefor.

64.  The viral vector according to embodiment 62, for use in the treatment and/or prevention of

the diseases as listed herein.
65. A cloning or expression vector comprising the nucleic acid according to embodiment 61.

66. A recombinant host cell suitable for the production of a therapeutic fusion protein,
comprising one or more cloning or expression vectors according to embodiment 65 and

optionally, secretion signals.

67. The recombinant host cell of embodiment 66, wherein the host cell is e.g. a prokaryotic,

yeast, insect or mammalian cell.

67.  The fusion protein of any one of embodiments 56 to 60, wherein expression of the protein
in a host cell results in a yield of at least 10 mg/L.

69.  The fusion protein of any one of embodiments 56 to 60, wherein expression of the protein
in a mammalian cell results in an increase in yield of at least 100 fold over wild-type MFG-ES.

It is to be understood that each embodiment may be combined with one or more other
embodiments, to the extent that such a combination is consistent with the description of the
embodiments. It is further to be understood that the embodiments provided above are understood
to include all embodiments, including such embodiments as result from combinations of
embodiments.

All references cited herein, including patents, patent applications, papers, publications,
text books, and the like, and the references cited therein, to the extent that they are not already,

are hereby incorporated herein by reference in their entirety.
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Examples
The following examples are provided to further illustrate the disclosure but not to limit its

scope. Other variants of the disclosure will be readily apparent to one of ordinary skill in the art
and are encompassed by the appended claims.

Example 1: Generation of fusion proteins

MFG-EB8 is a multi-domain protein consisting of a N-terminal epidermal growth factor
(EGF-like) domain and two C-terminal lectin-type C domains (C1 and C2). Attempts to produce
recombinant full-length human protein, as documented in the literature, have shown that the
protein aggregates and expression rates are very low (Castellanos et al., (2016) Protein
Expression Purification 1124: 10-22). Therefore, in order to try to solubilize the protein and boost
its expression, we investigated the effect of fusing a number of proteins to MFG-ES8.

A solubilizing domain (SD) derived from human Fc-IgG1, human serum albumin (HSA)
and domain 3 of HSA (HSA D3) were fused in different positions to MFG-ES8; at the N- or C-
terminus, or in between the EGF and C1 or C1 and C2 domains, as shown schematically in
Figure 1. Furthermore, fusions to Fc-lgG1 or HSA have the potential to extend the half-life of the
molecule in vivo, since these proteins bind to FcRn. Fusion of MFG-E8 to Fc-IgG1 or HSA can
also enhance the production and solubility (Castellanos et al., (2016) supra) of the fusion protein
as is shown in the following examples.

Table 5 shows the binding of fusion protein FP330 (EGF-HSA-C1-C2; SEQ ID NO: 42)
comprising a HSA insert, to human neonatal Fc-receptor (See also Example 5.1).

Table 5: Binding affinity of fusion protein FP330 to human FcRn

human FcRn human FcRn
H5.8 H7.4
Sample (P ) (p )
Ko (nM) n Kp (nM) n
FP330 (SEQ ID NO: 42) 1380 + 95 2 no binding 1

Example 2: Generation of wtiMFG-E8 and MFG-E8 HSA fusions; expression and purification

Methods for generation of fusion proteins are described below; in brief, MFG-E8 and
MFG-ES8 fusions and EDIL fusions, in particular fusions to HSA, were generated according to the
following method.
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DNA was synthesized at GeneArt (Regensburg, Germany) and cloned into a mammalian
expression vector using restriction enzyme-ligation based cloning techniques. The resulting
plasmid was transfected into HEK293T cells. For transient expression of proteins, vectors for
wild-type or engineered chains were transfected into suspension-adapted HEK293T cells using
Polyethylenimine (PEI; Cat# 24765 Polysciences, Inc.). Typically, 100 ml of cells in suspension at
a density of 1-2 Mio cells per ml was transfected with DNA containing 100 pg of expression
vectors encoding the engineered chains. The recombinant expression vectors were then
introduced into the host cells and the construct produced by further culturing of the cells for a
period of 7 days to allow for secretion into the culture medium (HEK, serum-fee medium)
supplemented with 0.1% pluronic acid, 4mM glutamine, and 0.25 pg/ml antibiotic.

The produced constructs were then purified from cell-free supernatant, using immobilized
metal ion affinity chromatography (IMAC), or Protein A capture, or anti-HSA capture
chromatography.

When his-tagged protein was captured by IMAC, filtered conditioned media was mixed
with IMAC resin (GE Healthcare), equilibrated with 1% triton and 20mM NaPO4, 0.5Mn NacCl,
20mM Imidazole, pH7.0. The resin was washed three times with 15 column volumes of 20mM
NaPO4, 0.5Mn NaCl, 20mM Imidazole, pH7.0 before the protein was eluted with 10 column
volumes elution buffer (20mM NaPO4, 0.5Mn NaCl, 500mM Imidazole, pH7.0).

When protein was captured by Protein A or anti-HSA chromatography, filtered conditioned
media was mixed with Protein A resin (CaptivA PriMab™, Repligen) or anti-HSA resin (Capture
Select Human Albumin affinity matrix, Thermo), equilibrated with PBS, pH7.4. The resin was
washed three times with 15 column volumes of PBS, pH7.4 before the protein was eluted with 10
column volumes elution buffer (50mM citrate, 90mM NaCl, pH 2.5) and pH neutralized using 1M
TRIS pH10.0.

Finally, eluted fractions were polished by using size exclusion chromatography (HiPrep
Superdex 200, 16/60, GE Healthcare Life Sciences) and analyzed by SDS-PAGE against a
Precision Plus Protein Unstained Standards marker (Biorad, ref#161-0363).

Representative expression gels for the fusion proteins are shown in Figure 2: Fig 2A:
EGF-HSA-C1-C2 protein (FP330; SEQ ID NO: 42); Fig 2B: EGF-HSA-C1-C2 of EDIL3 protein
(FP050; SEQ ID NO: 12); Fig 2C: EGF-Fc¢(KiH) C1-C2 protein non-reduced and reduced. This
protein is a heterodimer of FP071 (EGF-Fc(knob)-C1-C2; SEQ ID NO: 18) with Fc-lgG1 hole
(SEQ ID NO: 10); Fig 2D: EGF-HSA-C1 protein (FP260; SEQ ID NO: 34). Protein under reduced
and non-reduced conditions is shown in Fig 2C because heterodimers tend to fall apart under
reducing conditions therefore both conditions were tested. Results of expression and the yield
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following purification for a further set of fusion proteins are shown in Table 6; As can be seen from
the expression data, HSA fusions of MFG-ES8, even with HSA in different positions, show at least
a 100-fold improvement in expression over wtMFG-E8. As is shown in the right hand column of
Table 6, HSA fusions of MFG-ES8 also show an increase in yield of at least 100-fold over wtMFG-
ES.

Table 6: Expression and yield of fusion proteins expressed in a HEK cell line

“WIMFG-ES ' 02 0.04

FP220 (HSA-EGF-C1-C2) 23 55
FP110 (EGF-C1-C2-HSA) 34 7.8
FP330 (EGF-HSA-C1-C2) 23 4.0

Other examples of therapeutic fusion proteins of the disclosure were generated according
to the above method and further analyzed by SDS-PAGE (Sodium dodecyl sulfate polyacrylamide
gel electrophoresis), were proteins are separated based on their molecular weight. Each protein
was mixed with Laemmli buffer before loading on polyacrylamide gel (Biorad, 4-20% Mini-
PROTEAN TGX Stain free). After 30min migration at 200V in TRIS-Glycine-SDS running buffer,
proteins contained in the gel were revealed in a stain-free enabled imager (Biorad, Gel Doc EZ).
As described Figure 2E, SDS-PAGE shows recombinant proteins which have been produced and

purified:

Line 1, 12: Molecular weight marker (Biorad, Precision plus protein)

Line 2: His6_EGF[MFG-E8]_C1[MFG-ES8] 23.87kDa
Line 3: EGFIMFG-E8]_C1[MFG-E8]_His6 SEQID 115 23.87kDa
Line 4: EGFIMFG-E8]_HSA_C1[MFG-ES8] SEQID 117 90.38kDa
Line 5: EGFIMFG-E8]_HSA_C1[MFG-ES8] SEQID74  89.27kDa
Line 6: EGFIMFG-E8]_HSA C1[MFG-E8] SEQID73  88.72kDa
Line 7: EGF[EDIL3]_HSA_C1[EDIL3] SEQID 71 98.22kDa
Line 8: EGF[EDIL3]_HSA_C2[EDIL3] SEQID 135 98.20kDa
Line 9: EGFIMFG-E8]_HSA_C2[MFG-ES8] SEQID 137 88.45kDa
Line 10: EGF[EDIL3]_HSA_C1_C2[MFG-ES8] SEQID80 115.67kDa
Line 11: EGFIMFG-E8]_HSA_C1_C2[EDIL3] SEQID 82  107.32kDa
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Example 3: Characterization of MFG-E8-HSA engineered proteins
3.1 Phosphatidylserine binding (biochemical)

L-a-phosphatidylserine (brain, porcine, Avanti 840032, Alabama, US) was dissolved in
chloroform, diluted in methanol and coated onto 384-well microtiter plates (Corning™ 3653,
Kennebunk ME, US) at 1 ug/mL. After overnight incubation at 4°C, the solvent was evaporated
using a SpeedVac™ System (Thermo Scientific™). The plates were treated with phosphate
buffered saline (PBS) containing 3% fatty acid-free bovine serum albumin (BSA) at RT for 1.5h.

Binding of fusion proteins to L-a-phosphatidylserine was assessed by competing against
binding of biotinylated murine MFG-E8/lactadherin (produced in-house, mMFG-E8:biotin). The
proteins were diluted in PBS containing 3% fatty acid free BSA, pH 7.4 and incubated with L-a-
phosphatidylserine -coated microtiter plates for 30 min. mMFG-E8:biotin in PBS containing 3%
fatty acid free BSA, pH 7.4 was added at 1 nM and incubated for additional 30 min. Unbound
mMFG-E8:biotin was removed by three washing steps with dissociation-enhanced lanthanide
fluorescence immunoassay (DELFIA™) wash buffer (Perkin Elmer 1244-114 MA, US). Europium-
labelled streptavidin (Perkin EImer 1244-360, Wallac Oy, Finland) was added in DELFIA™ Assay
buffer (Perkin Elmer 1244-111 MA, US) at RT for 20 min. This was followed by three washing
steps with DELFIA™ Assay buffer. Europium was revealed as instructed by manufacturer (Perkin
Elmer 1244-105, Boston MA, US). Time resolved-fluorescence of Europium was quantified with
an Envision™2103 multi-label plate reader, Perkin EImer, CT,US). Data analysis was performed
using MS Excel and GraphPad Prism software.

Polypropylene plates are low-protein binding microtiter plates that are typically used in
laboratories for serial dilutions. Compared to polystyrene, these plates have the advantage of
reducing protein loss during dilutions and are typically classified as “low-protein binding” plates.
When dilutions of wtMFG-E8 were made in polypropylene plates, compared to dilutions made in
non-binding plates, wtMFG-E8 lost potency in the L-a-phosphatidylserine competition assay.
These data, as shown in Figure 3, suggest that wtMFG-ES is partially lost during liquid handling
and dilution steps when using polypropylene plates which have already been optimized for low
protein binding (Fig 3A). These results indicate that the inherent stickiness of wtMFG-E8 poses a
challenge in handling in the laboratory and most likely during drug manufacturing and production,
where capture and polish steps are required to produce drug substance with high yield and very
high purity. In contrast, the stickiness of the engineered protein FP278 (EGF-HSA-C1-C2-His tag;
SEQ ID NO: 44) was drastically reduced compared to wtMFG-E8 and virtually no difference
between dilutions performed in non-binding plates versus polypropylene plates was observed (Fig
3B). These data suggest that inserting a solubilizing domain into the proteins of the present
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disclosure can improve their technical handling to improve step yield and thus the overall yield
during the manufacturing process.

The assessment of binding of the fusion proteins to L-a-phosphatidylserine is shown in
Figure 4. The engineered MFG-E8-derived protein FP278 (EGF-HSA-C1-C2-His tag; SEQ ID NO:
44) bound to immobilized PS and to a lesser extent to the phospholipid cardiolipin in a
concentration dependent manner (Fig 4A). The binding of FP278 to immobilized L-a-
phosphatidylserine or binding to cardiolipin (1,3-bis(sn-3"-phosphatidyl)-sn-glycerol) was detected
using an antibody against the EGF-L domain of wtMFG-E8. The binding strength of several
recombinant fusion proteins to immobilized L-a-phosphatidylserine is shown in Fig 4B. Human
wtMFG-E8, and the fusion proteins FP278 (EGF-HSA-C1-C2-His tag; SEQ ID NO: 44) and
FP260 (EGF-HSA-C1; SEQ ID NO: 34) efficiently competed with binding of 1 nM biotinylated
mouse MFG-E8 to immobilized L-a-phosphatidylserine in a concentration-dependent manner.
The ICso values obtained for the fusion proteins signify highly similar L-a-phosphatidylserine -
binding strengths of the C1-C2 domains of the engineered protein FP278 (EGF-HSA-C1-C2-His
tag; SEQ ID NO: 44) compared to human wtMFG-E8. Surprisingly, these data also suggest that
the human C2 domain does not, or only weakly interacts with L-a-phosphatidylserine as shown by
the result for FP270 (EGF-HSA-C2; SEQ ID NO: 36), which along with FP250 (EGF-HSA; SEQ
ID NO: 32) did not compete in this assay format. FP100, an EGF-C2-C2 protein (SEQ ID NO: 26)
was tested and did not compete in this assay format (not shown), leaving the C1 domain as the
major PS-binding moiety in human MFG-EB8. This finding was surprising as a major body of
literature suggests that the C2 domain of MFG-ES8 is the major domain responsible for PS binding
(Andersen et al., (2000) Biochemistry, 39(20): 6200-6; Shi & Gilbert (2003) Blood, 101: 2628-
2636; Shao et al., (2008) J Biol Chem., 283(11): 7230-41). In conclusion, these findings
demonstrate that the C1 domain is the major integral PS binding domain of the MFG-E8
engineered proteins and is important for PS-binding dependent functions. As such, the C1
domain may be useful for substitution into heterologous proteins to confer PS binding; however,
the highest PS binding was shown for fusion proteins containing a C1-C2 or C1-C1 tandem

domain (latter not shown).

3.2 av Integrin adhesion assay

Fusion proteins were diluted in phosphate buffered saline (PBS) pH 7.4 and 50uL of a
24nM solution was immobilized by adsorption (96 well plate, Nunc Maxisorb) overnight (1.2nM
/well). The plates were subsequently treated with PBS containing 3% fatty acid free bovine serum
albumin (BSA) at RT for 1.5h. avB3 integrin- expressing lymphoma cells (ATCC-TIB-48
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BW5147.G.1.4, ATCC, US) were cultivated in RPMI 1640 supplemented with GlutaMax, 25 mM
HEPES, 10% FBS, Pen/Strep, 1 mM NaPyruvate, 50 uM B-Mercaptoethanol. The cells were split
the day before the adhesion experiment. Cells were labelled with 3 pg/mL 2',7'-bis-(2-
carboxyethyl)-5-(and-6)-carboxyfluorescein, acetoxymethyl ester (BCECF AM) (Thermo Fisher
Scientific Inc, US) for 30 min. BW5147.G.1.4 cells were resuspended in adhesion buffer (TBS,
0.5% BSA, 1 mM MnCl, pH 7.4) and 50000 cells/well were allowed to adhere at RT for 40 min.
Non-adherent cells were removed by repeated washing with adhesion buffer. Fluorescence of
adherent cells was quantified using an Envision™2103 multilabel plate reader, Perkin Elmer, US.
Data analysis was performed using MS Excel and GraphPad Prism software.

Cell adhesion to the immobilized fusion protein FP330 (EGF-HSA-C1-C2; SEQ ID NO: 42)
was completely blocked by the av integrin inhibitor cilengitide or 10 mM EDTA demonstrating
integrin-dependent cell adhesion to immobilized engineered protein (Fig 5A). A single point
mutation in the integrin binding motif RGD (RGD > RGE) of the EGF-like domain (FP280; SEQ ID
NO: 38) resulted in complete abrogation of cell adhesion demonstrating that a functional and
accessible RGD binding motif in the fusion protein is essential for av integrin-dependent adhesion
(Fig 5B). An immobilized EGF-HSA protein lacking the C1-C2 domains, FP250 (SEQ ID NO: 32)
did not, or only marginally, support adhesion of BW5147.G.1.4 cells despite an EGF-like domain
(Fig 5C). This finding suggests that under the tested experimental conditions, the RGD loop in
EGF-like domain fused to HSA may be insufficiently accessible to cell surface integrins possibly
due to steric reasons. This disturbance was not apparent once C1, C2 or C1-C2 were fused to the
EGF-HSA in the C-terminal position. Recombinant proteins of this disclosure, for example, FP330
promote av-integrin-dependent cell adhesion similar to wtMFG-ES8 if expressed in CHO cells or
HEK cells (Fig 5D).

Taken together, these data demonstrate that fusion proteins of the present disclosure bind
to cellular integrins, support integrin-dependent cell adhesion and indicate that in proteins with a
HSA domain insert, the C-terminal EGF-like domain may functionally profit from a C-terminally
fused protein domain to support integrin binding.

3.3  Human macrophage-neutrophil efferocytosis assay

Human peripheral blood mononuclear cells (PBMCs) were isolated from buffy coat by
means of Ficoll gradient centrifugation (Ficoll®-Paque PLUS, GE Healthcare, Sweden) followed
by negative selection of monocytes using a Stemcell isolation kit (Stemcell 19059, Vancouver,
Canada). Monocytes were differentiated to “M0” macrophages using recombinant human M-CSF
40 ng/mL (Macrophage Colony Stimulating Factor, R&D Systems, US) in RPMI 1640 containing
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25mM HEPES, 10 % FBS, Pen/Strep, 1 mM NaPyr, 50 uM B-Merc for 5 days. One day prior to
efferocytosis, macrophages were labeled with PKH26 using the Red Fluorescent Dye Linker kit
(Sigma MINI26, US). Cells were resuspended in RPMI 1640 containing 25 mM HEPES, 10%
FBS, Pen/Strep, 1mM NaPyr, 50 uM B-Merc and seeded into black 96-well plates (Corning,US) at
40000 cells/well and allowed to adhere for 20h.

Neutrophils: Human neutrophils were isolated from buffy coats by dextran sedimentation
in combination with a Ficoll™ density gradient as follows: Plasma of the buffy coat was removed
by centrifugation of the diluted buffy coat. Cellular harvest was diluted in 1% dextran (from
Leuconostoc spp. MW 450.000-650.000; Sigma, US) and allowed to sediment on ice for 20-
30min.

Leukocytes from supernatant were harvested and on a Ficoll™-Paque layer (GE
Healthcare Sweden). After centrifugation the pellet was harvested and remaining erythrocytes
were lysed using red blood cell (RBC) lysis buffer (BioConcept , Switzerland). Neutrophils were
washed once in medium (RPMI 1640+GlutaMax containing 25mM HEPES, 10% FBS, Pen/Strep,
0.1mM NaPyr, 50uM b-Merc) and kept overnight at 15°C. Apoptosis/cell death was induced by
treatment of neutrophils with 1 ug/mL Superfas Ligand (Enzo Life Sciences, Lausanne,
Switzerland) at 37°C for 3h. Neutrophils were stained with both Hoechst 33342 (Life technologies,
US) for 25 min and with DRAQS5 (eBioscience, UK, diluted 1:2000) at 37°C in the dark for 5 min.

Efferocytosis assay

MO macrophages were incubated with the fusion proteins for 30 min. Apoptotic labelled
neutrophils were added at a ratio of MO/neutrophil 1:4. Efferocytosis of apoptotic neutrophils by
macrophages was visualized taking advantage of the fluorescence intensity increase of DRAQ5
upon localization of neutrophils in the pH-low lysosomal compartment of MO macrophages.

Efferocytosis was quantified using an ImageXpress Micro XLS wide field high-content
analysis system (Molecular DEVICES. CA, US). Macrophages were identified via PKH26
fluorescence. The efferocytosis index (El, displayed as %) was calculated as the ratio of
macrophages containing at least one ingested apoptotic neutrophil (DRAQ5high) event to the
total number of macrophages. Data analysis was performed using MS Excel and GraphPad Prism
software.

The effect of the fusion protein FP278 (EGF-HSA-C1-C2-His tag; SEQ ID NO: 44) on the
promotion of efferocytosis of dying neutrophils by human macrophages is shown in Figure 6. The
fusion proteins increase internalization of pHrodo-labelled dying human neutrophils into
macrophages over the already high efferocytosis capacity of MO macrophages, shown as the
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basal level. In Figure 7 it is shown that recombinant fusion protein FP278 can rescue endotoxin
(lipopolysaccharide)-impaired efferocytosis of dying neutrophils by human macrophages. Fig 7A
shows the impairment of macrophage efferocytosis of dying human neutrophils by 100 pg/ml
lipopolysaccharide (LPS) in three human donors. The left panel shows the individual donor
response, the right panel shows the mean impairment of efferocytosis (%) of the three donors. Fig
7B shows the rescue of this endotoxin (LPS)- impaired efferocytosis of dying neutrophils by
human macrophages with the fusion protein FP278.

The rescue of S. aureus particle impaired efferocytosis of dying neutrophils by human
macrophages with the fusion protein FP330 is shown in Figure 8. Fig 8A shows the effect of a
concentration of 100 nM of fusion protein on promoting efferocytosis over the base level (dotted
line; left-hand part of figure) as well as the effect of 100 nM fusion protein in rescuing the
impairment of efferocytosis caused by the addition of S. aureus (right-hand part of figure). Fig 8B
shows the effect of increasing concentrations of fusion protein FP278 (ECso 8nM) on the rescue
of impaired efferocytosis caused by the addition of S. aureus, and on the promotion of
efferocytosis once the base levels of efferocytosis had been reached.

3.4 Human endothelial — Jurkat efferocytosis assay
Cell culture

Human umbilical vein endothelial cells (HUVECs) were obtained from Lonza (Basel,
Switzerland). Cells were cultivated in flasks coated with gelatin (from bovine skin, 0.2% final
concentration in PBS, dilution of 2% stock solution, Sigma, Germany). Cells were grown with
culture medium 199 (Thermo Fischer Scientific, US) supplemented with 10% FBS (GE
Healthcare, United Kingdom), 1% Pen/Strep (Thermo Fischer Scientific, US), 1% Glutamax
(Thermo Fischer Scientific, US) and 1 ng/mL recombinant Fibroblast Growth Factor-basic
(Peprotech, UK). Cells were detached for harvesting or passaging using Accutase™ (Thermo
Fischer Scientific, US).

Jurkat E6-1 cells were obtained from ATCC (American Type Culture Collection, US) and
grown in culture medium RPMI 1640 (Thermo Fischer Scientific, US) supplemented with 10%
FBS (GE Healthcare, UK), 1% Pen/Strep (Thermo Fischer Scientific, US), 10 mM Sodium
Pyruvate (Thermo Fischer Scientific, US) and 10 mM HEPES (4-(2-hydroxyethyl)-1-
piperazineethanesulfonic acid, Thermo Fischer Scientific, US).

Apoptosis of Jurkat E6-1 cells was induced using recombinant human TRAIL (R&D
Systems, US). Apoptotic cells were labeled with pHrodo™ Green STP ester dye (Thermo Fischer
Scientific, US). Flow cytometry buffer was prepared with PBS (Thermo Fischer Scientific, US)
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supplemented with 1 % FBS (GE Healthcare, United Kingdom), 0.05% w/v sodium azide (Merck,
Germany) and 0.5 mM EDTA (Ethylenediaminetetraacetic acid, Thermo Fischer Scientific, US).

Efferocytosis assay

At day 1, HUVECs (confluence 70-90%) were harvested by detachment with Accutase™
for 5 minutes washed with PBS and re-suspended in cell culture medium. Cell numbers and
viability were assessed using a Guava EasyCyte flow cytometer (Merck, Germany) and the
Guava ViaCount reagent (Merck, Germany) according to manufacturer’s instructions. Required
amount of cells were centrifuged at 300xg for 5 min at RT and re-suspended in culture medium to
allow a cell number of 6.6x10* cells/mL. 150 pL/well of this cell suspension was added to 96-well
tissue culture plates (Corning™, US). HUVECs were incubated in incubator at 37°C / 5% CO, /
95% humidity for additional 16-20 hours.

Jurkat E6-1 cell numbers and viability/cell death status were assessed using a Guava
EasyCyte flow cytometer (Merck, Germany) and the Guava ViaCount reagent (Merck, Germany)
according to manufacturer’s instructions. Required amount of cells were centrifuged at 300xg for
5 min at RT and re-suspended at a density of 1x108 cells/mL in culture medium supplemented
with recombinant human TRAIL at a final concentration of 50 ng/mL. Cell death was induced at
37°C /5% CO2 / 95% humidity over-night.

At day 2, medium was removed from HUVECs by aspiration and 25 pL of fresh pre-
warmed (37°C) culture medium added, followed by the addition of 25 pL fusion protein or controls
diluted in pre-warmed (37°C) culture medium. For dilution non-binding surface (NBS) treated 96-
well plates (Corning™, US) were used. The fusion proteins were allowed to interact with HUVECs
for 30 min at 37°C / 5% CO> / 95% humidity before addition of dying Jurkat cells.

Apoptotic/dying Jurkat E6-1 cell numbers were counted using a Guava EasyCyte flow
cytometer (Merck, Germany) and the Guava ViaCount reagent (Merck, Germany). The required
amount of apoptotic cells were centrifuged at 400xg at RT for 5 min and re-suspended at a
density of 5x108 cells/mL in RPMI 1640 medium (no FBS) supplemented with pHrodo™ Green
STP ester dye at a final concentration of 5 pg/mL (Staining medium). After staining for 10 min at
37°C remaining reactive pHrodo™ Green STP ester was inactivated with staining medium
supplemented with 10% FBS for additional 5 min at 37°C. pHrodo™ Green labelled cells were
washed once and cell number was adjusted to 3x10° cells/mL in HUVEC culture medium. 1.5x108
/well pHrodo™ Green labeled Jurkat cells were added to HUVECs and incubated at 37°C / 5%
CO» / 95% humidity for 5 h. Medium was removed, HUVECs were washed once in PBS and
detached by 40 uL/well of Accutase™ solution. Cells were harvested by addition of 80 pL of ice-
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cold flow cytometry buffer, transferred to a 1.5 mL polypropylene 96-well block, washed with an
excess of ice-cold flow cytometry buffer and centrifuged at 400xg (4°C) for 5 min. Supernatants
were removed by aspiration and pellets were re-suspended in 80 L ice-cold flow cytometry
buffer and transferred in 96- well V-bottom microtiter plate (BD Biosciences, US). Samples were
then measured on a BD LSRFortessa™ flow cytometer (BD Biosciences, US). pHrodo™ Green
fluorescence intensity, as an indicator of lysosomal localization of engulfed Jurkat cells, was
recorded. Flow cytometry data analysis was performed on using FlowJo™ software. The median
fluorescence intensity (MFI) values of pHrodo™ Green signal from singlet-gated HUVECs was
used as readout. Data analysis was performed using MS Excel and GraphPad Prism software for
ECso calculation.

The effect of the fusion proteins FP278 (EGF-HSA-C1-C2-His tag; SEQ ID NO: 44) and
FP270 (EGF-HSA-C2; SEQ ID NO: 36) on the promotion of efferocytosis of dying Jurkat cells by
HUVEC endothelial cells is shown in Figure 9. The internalization of pHrodo-labelled dying human
Jurkat T cells by HUVECs is potently promoted by the fusion protein FP278. Results demonstrate
that endothelial cells are armed by the fusion protein to become efficient phagocytes of dying
cells. Surprisingly, the efficacy of the fusion proteins in this assay clearly depends on the
presence of a C1-C2 or C1-C1 tandem domain. A fusion protein consisting of EGF-HSA-C2
(FP270), for example is inactive in this experimental setting, as shown in Figure 9. Figure 10
demonstrates our highly surprising finding that the location of an HSA domain in the engineered
proteins, namely in the N-or C-terminal position (HSA-EGF-C1-C2 (FP220; SEQ ID NO: 30) or
EGF-C1-C2-HSA (FP110; SEQ ID NO: 28), respectively), confers efferocytosis blocking ability in
the macrophage efferocytosis assay to the MFG-E8 HSA engineered proteins. These data clearly
demonstrate the importance to position the HSA domain between the integrin binding and the PS-
binding domains for efficient promotion of efferocytosis by the fusion proteins of the present
disclosure.

Figure 11 shows a comparison of the promotion of endothelial efferocytosis by various
formats of fusion proteins comprising combinations of an EGF domain, a C1-C2 domain, HSA or
a Fc domain. Fig 11A shows a comparison of fusion proteins comprising HSA with the HSA
positioned at the C-terminal or N-terminal or between the EGF-like and C1-C2 domains; EGF-C1-
C2-HSA (FP110; SEQ ID NO: 28), HSA-EGF-C1-C2 (FP220; SEQ ID NO: 30) and EGF-HSA-C1-
C2-His tag (FP278; SEQ ID NO: 44), respectively. Fig 11B shows a comparison of fusion proteins
comprising a Fc domain with the Fc positioned at the C-terminal or between the EGF-like and C1
domains. Two formats of Fc moiety are shown: wild type Fc (SEQ ID NO: 7) as found in FP070
(EGF-Fc-C1-C2; SEQ ID NO: 17) and FP080 (EGF-C1-C2-Fc; SEQ ID NO: 22) and Fc moieties

119



WO 2021/044361 PCT/1B2020/058251

with the KiH modifications S354C and T366W on one arm of the Fc (FP060; EGF-C1-C2-Fc
[S354C, T366W]; SEQ ID NO: 14) EU numbering (Merchant et al (1998) supra). Fig 11C shows a
comparison of the fusion proteins FP090 (Fc-EGF-C1-C2; SEQ Id NO: 24) comprising a Fc
moiety positioned at the N-terminal, for three batches of FP090 at three different concentrations
(0.72, 7.2 and 72nM) compared to wtMFG-E8 control. Efferocytosis of dying Jurkat cells by
HUVECs was only promoted by engineered proteins with a HSA or Fc moiety inserted after the
EGF-like domain. Fig 11D shows that the insert of a solubilizing domain can lead to a novel
bioactive fusion protein based on the endogenous bridging protein EDIL3, a paralogue of MFG-
E8. As shown in Fig 11D, HSA was inserted between the EGF-like domain and the C1-C2 domain
of EDIL3, the paralogue of MFG-E8. This EDIL3 construct (FP050 (EDIL3 based EGF-HSA-C1-
C2; SEQ ID NO: 12) has only one (RGD loop-containing) of the 3 EGF-like domains that are
found in wtEDIL3. In this construct we surprisingly found a similar toleration of the HSA domain
insert with regards to expression of a novel recombinant engineered protein with very high purity
(Fig 2B). In addition it was found surprisingly, that the EDIL3-derived recombinant engineered
protein FP050 promoted efferocytosis of dying Jurkat cells by endothelial cells (HUVECS)
demonstrating core functionality of a bridging protein and exemplifying that the domains of
bridging proteins are useful to design functional novel recombinant engineered proteins.

Example 4: Efferocytosis of prothrombotic plasma microparticles
4.1 Human endothelial-microparticle efferocytosis assay
Cell culture
HUVEC cells were obtained from Lonza (Basel, Switzerland). Cells were cultured in flasks
coated with gelatin (from bovine skin, 0.2% final concentration in PBS, dilution of 2 % stock
solution, Sigma Aldrich/Merck, Germany). Cells were grown with culture medium 199 (Thermo
Fischer Scientific, US) supplemented with 10% FBS (GE Healthcare, United Kingdom), 1%
Pen/Strep (Thermo Fischer Scientific, US), 1% Glutamax (Thermo Fischer Scientific, US) and 1
ng/mL recombinant Fibroblast Growth Factor-basic (Peprotech, United Kingdom). Cells were
detached for harvesting or passaging using Accutase™ (Thermo Fischer Scientific, US).
Platelet-derived microparticles were prepared according to following procedure: citrated
venous blood was collected (Coagulation 9NC Citrate Monovette, Sarstedt, Germany) from
healthy adult volunteers after granted written informed consent. Platelet rich plasma (PRP) was
prepared by centrifugation (200xg, 15 minutes, no brake, room temperature). Platelet-derived
microparticles/debris were generated by subjecting the PRP to three snap / freeze cycles using
liquid nitrogen and thaws at 37°C. Platelet fragments/ microparticles were pelleted by
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centrifugation at 20°000xg for 15 min RT. The pellet was re-suspended in PBS, aliquots were
prepared and stored at -80°C. Micropatrticle preparations were 85-100% PS positive as
determined by flow cytometry using Alexa Fluor™ 488-labeled murine MFG-E8/lactadherin
(Novartis in-house). Numbers of microparticles were determined using dedicated counting beads
(BioCytex / Stago, France). Flow cytometry buffer was prepared with PBS (Thermo Fischer
Scientific, US) supplemented with 1 % FBS (GE Healthcare, United Kingdom), 0.05% w/v sodium
azide (Merck, Germany) and 0.5 mM EDTA (Ethylenediaminetetraacetic acid, Thermo Fischer
Scientific, US).

4.2  Efferocytosis assay

At day 1, HUVEC cells (confluence 70-90%) were harvested by detachment with
Accutase™ for 5 min washed with PBS and re-suspended in cell culture medium. Cell numbers
and viability were assessed using a Guava EasyCyte flow cytometer (Merck, Germany) and the
Guava ViaCount reagent (Merck, Germany) according to manufacturer’s instructions. Required
amount of cells were centrifuged at 300xg for 5 min at RT and re-suspended in culture medium to
allow a cell number of 6.6x10* cells/mL. 150 pL/well of this cell suspension was added to 96-well
tissue culture plates (Corning™, US). HUVEC cells were incubated in incubator at 37°C / 5%
CO2 / 95% humidity for additional 16-20 hours.

At day 2, medium was removed from HUVEC cells by aspiration and 25 uL of fresh pre-
warmed (37°C) culture medium added, followed by the addition of 25 uL of the fusion protein
FP278 (EGF-HSA-C1-C2-His tag; SEQ ID NO: 44) at three different concentrations: 0.3nM, 3nM
or 30nM or control, diluted in pre-warmed (37°C) culture medium. For dilution non-binding surface
(NBS) treated 96-well plates (Corning™, US) were used. The test proteins were allowed to
interact with HUVEC cells at 37°C / 5% CO2 / 95% humidity for 30 min before addition of platelet-
derived microparticles.

Required amount of microparticles were centrifuged for at 20°000xg at 4°C for 15 min and
re-suspended at density of 2x108 particles/mL in RPMI 1640 medium (no FBS) supplemented
with pHrodo™ Green STP Ester dye at a final concentration of 5 pg/mL (Staining medium). After
staining for 10 min at 37°C remaining reactive pHrodo™ Green STP ester was inactivated with
staining medium supplemented with 10% FBS for additional 5 min at 37°C. pHrodo™ Green
labelled microparticles were washed once by centrifugation at 20'000xg at 4°C for 15 min and
number was adjusted to 1x102 particles /mL in HUVEC cell culture medium. 5x108 particles/well
pHrodo™ Green labeled microparticles were added to HUVEC cells and incubated at 37°C / 5%
CO2 / 95% humidity for 5 h. Medium was removed, HUVEC cells were washed once in PBS and
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detached by 40 uL/well of Accutase™ solution. Cells were harvested by addition 80 uL of ice-cold
flow cytometry buffer, transferred to a 1.5 mL polypropylene 96-well block, washed with an
excess of ice-cold flow cytometry buffer and centrifuged at 400xg (4°C) for 5 min. Supernatants
were removed by aspiration and pellets were re-suspended in 80 pL ice-cold flow cytometry
buffer and transferred in 96-well V-bottom microtiter plate (BD Biosciences, US). Samples were
measured on a BD LSRFortessa™ flow cytometer (BD Biosciences, US). pHrodo™ Green
fluorescence intensity, as an indicator of lysosomal localization of engulfed microparticles, was
recorded. Flow cytometry data analysis was performed on using FlowJo™ software. The median
fluorescence intensity values (MFI) of pHrodo™ Green signal from singlet-gated HUVEC cells
was used as readout. Data analysis was performed using MS Excel and GraphPad Prism
software for ECso calculation. The fusion protein FP278 promoted efferocytosis of platelet-derived
microparticles by endothelial cells in a concentration-dependent manner as shown in Figure 12.
The promotion of uptake was concentration-dependent and was also observed in other types of
endothelial cells (not shown).

Example 5: Technical properties of MFG-E8-HSA fusion proteins
5.1 Surface Plasmon Resonance (SPR) binding analysis of fusion protein FP330
to FcRn

A direct binding assay was performed to characterize the binding of the fusion protein
FP330 (EGF-HSA-C1-C2; SEQ ID NO: 42) to FcRn. Kinetic binding affinity constants (KD) were
measured on captured protein using recombinant human FcRn as analyte. Measurements were
conducted on a BlAcore® T200 (GE Healthcare, Glattbrugg, Switzerland) at room temperature
and at pH 5.8 and 7.4, respectively. For affinity measurements, the proteins were diluted in
10mM NaP, 150mM NaCl, 0.05% Tween 20, pH5.8 and immobilized on the flow cells of a CM5
research grade sensor chip (GE Healthcare, ref BR-1000-14) using standard procedure according
to the manufacturer's recommendation (GE Healthcare). To serve as reference, one flow cell was
blank immobilized. Binding data were acquired by subsequent injection of analyte dilutions in
series on the reference and measuring flow cell. Zero concentration samples (running buffer only)
were included to allow double referencing during data evaluation. For data evaluation, doubled
referenced sensorgrams were used and dissociation constants (KD) analyzed.

The fusion protein FP330 binds to FcRn at pH 5.8 with an affinity of 1380nM, whereas
there was no binding observed at pH 7.4 (See Table 5 above). These results are in good
agreement with wild type HSA (1000-2000 nM, at pH 5.8, data not shown).
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5.2  Differential scanning calorimetry (DSC) of MFG-E8 and variants

The thermal stability of engineered MFG-E8 protein variant FP278 (EGF-HSA-C1-C2-His
tag; SEQ ID NO: 44) was measured using differential scanning calorimetry. Measurements were
carried out on a differential scanning micro calorimeter (Nano DSC, TA instruments). The cell
volume was 0.5ml and the heating rate was 1°C/min. The protein was used at a concentration of
1mg/ml in PBS (pH 7.4). The molar heat capacity of the protein was estimated by comparison
with duplicate samples containing identical buffer from which the protein had been omitted. The
partial molar heat capacities and melting curves were analysed using standard procedure.
Thermograms were baseline corrected and concentration normalized. Two melting events were
observed, first Tm was at 50°C, the second Tm at 64°C.

5.3  Aggregation propensity and solubility measurements of MFG-E8 variants

Firstly, the aggregation propensity of MFG-E8 variant protein FP278 (EGF-HSA-C1-C2-
His tag; SEQ ID NO: 44) was measured by dynamic light scattering (DLS, Wyatt). Dynamic light
scattering was applied to measure the translational diffusion coefficients of FP278 in solution by
quantifying dynamic fluctuations in scattered light. Protein variant size distributions without
fractionation, providing polydispersity estimates as well as hydrodynamic radii were measured at
a concentration of 1mg/ml. Hydrodynamic radii of the fusion protein FP278 were determined with
a DynaPro™ plate reader (Wyatt Technology Europe GmbH, Dernbach, Germany) combined with
the software DYNAMICS (version 7.1.0.25, Wyatt). 50 uL of the undiluted and filtered (0.22 pm
PVDEF-Filter (Millex® Syringe-driven Filter Unit, Millipore, Billerica, US)) protein solution was
measured in a 384-well plate (384 round well plate, Polystyrol, Thermo Scientific, Langenselbold,
Germany). Higher molecular weight aggregates of the protein sample could not be identified. The
hydrodynamic radius of the protein was around 5-6nm, indicating a monomeric protein in solution.

Secondly, concentration dependent hydrodynamic radius measurements of fusion protein
FP278 were performed to estimate the solubility of the protein. Protein concentrations up to 22
mg/ml were applied. Hydrodynamic radii were determined as described above. Upon increasing
concentration of the fusion protein FP278, no increase of the radius (5-7 nm) could be observed,
whereas dynamic light scattering measurement of wtMFG-E8 (SEQ ID NO: 1) failed due to high
aggregation at concentrations of around 0.2mg/ml.

Example 6: Optimization of MFG-E8 fusion proteins
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Mass spectrometry (MS) was used to investigate the fusion protein FP330 (EGF-HSA-C1-
C2) to generate a panel of variant MFG-E8 based fusion proteins optimized for improved
expression and yield. A panel of variant proteins was generated with linkers of varying size and
structure, for example, linkers comprising GS between the EGF and HSA domains and/or
multiples of GS or G4S between the HSA and C1 domains. In addition, amino acid modifications
(depicted as HSA* in Table 7) comprising deletions or substitutions were included in some of the
variants. The panel of variant fusion proteins is summarized in Table 7 below.

Table 7: Summary of variant fusion proteins

“WiMFG- | EGF-G1-C2

E8

FP330 | EGF-GS-HSAlinker-C1-C2 | - (G2S)s finker 1
(SEQ ID 62)

FP278 | EGF-GS-HSAinker-C1-C2- | - (G2S)s finker 7]

His tag (SEQ ID 62)

FP811 | EGF-GS-HSA™linker-C1-C2 | Deletion: G632 - L633 | GuS (SEQID | 54
NO: 64)

FP010 | EGF-GS-HSAlinker-C1-C2 | Deletion: G632 - L633 | (G4S), (SEQ | 56
ID NO: 65)

FP816 | EGF-HSA-C1-C2 : : 58

FP138 | EGF-GS-HSA™linker-C1-C2 | Deletion: G632 - L633 | (G25)« finker 52
(SEQ ID 62)

FP284 | EGF-GS-HSA*linker-C1-C2 | Substitution L633V (G2S)s finker 50
(SEQ ID 62)

FP776 | EGF-HSA*-C1-C2 Deletion: A626 - L633 | - 48

FP068 | EGF-HSA*-C1-C2 Deletion: G632 - L633 | - 46

' Position of amino acid modification is numbered according to SEQ ID NO: 42 (FP330)

Example 7: Variant MFG-E8 fusion proteins; expression and purification

Methods for generation of fusion proteins in HEK cell lines are described in Example 2.
For expression in a proprietary CHO cell line, nucleic acids coding for MFG-E8 variants were
synthesized at Geneart (LifeTechnologies) and cloned into a mammalian expression vector using
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restriction enzyme-ligation based cloning techniques. The resulting plasmids were transfected
into CHO-S cells (Thermo). In brief, for transient expression of the fusion proteins, the expression
vector was transfected into suspension-adapted CHO-S cells using ExpifectamineCHO
transfecting agent (Thermo). Typically, 400 ml of cells in suspension at a density of 6 Mio cells
per ml was transfected with DNA containing 400 ug of expression vector encoding the engineered
protein. The recombinant expression vector was then introduced into the host cells for further
secretion for seven days in culture medium (ExpiCHO expression media, supplemented with
ExpiCHO feed and enhancer reagent (Thermo)).

As can be seen from the expression data shown in Table 8, the variant fusion proteins
FP068 (SEQ ID NO: 46) and FP776 (SEQ ID NO: 48) showed an approximate two-fold
improvement in expression over the fusion protein FP330 (SEQ ID NO: 42).

Table 8: Expression of variant fusion proteins in HEK and CHO* cell lines

FP330 11
FP138 10
FP816 9
FP068* 18
FP776* 21
FP284 10
FP811 8
FP0O10 10

* indicates fusion protein produced in a CHO cell line

Further therapeutic fusion proteins have been obtained according to the methods
described Example 1. For example, expression levels (mg/l) obtained after full purification
process (capture and polishing) are 4.3 for Seq ID 80 and 8.4 for Seq ID 82.

Example 8: Characterization of variant fusion proteins

The effect of the variant fusion proteins on efferocytosis was determined by performing
efferocytosis assays as described in Example 3.

In a first assay, the effect of the variant fusion proteins in a human macrophage-neutrophil
efferocytosis assay was determined according to the method described in Section 3.3 above. MO
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macrophages were incubated with the fusion protein FP330 (EGF-HSA-C1-C2; SEQ ID No: 42)
or variants FP278 (EGF-HSA-C1-C2-His tag; SEQ ID No: 44) or FP776 (EGF-HSA-C1-C2; SEQ
ID No: 48) for 30 min. As shown in Figure 13, the fusion proteins FP330, FP278 and FP776 can
rescue endotoxin (lipopolysaccharide (LPS))-impaired efferocytosis of dying neutrophils by
human macrophages. Increasing concentrations of the fusion proteins FP330 (ECso = 1.6 nM; Fig
13A), FP278 (ECso = 1.78 nM; Fig 13B) and FP776 (ECso = 0.5 nM; Fig 13C) led to rescue of
impaired efferocytosis caused by the addition of LPS and even promoted efferocytosis once base
levels had been reached.

The fusion proteins FP330, FP278 and FP776 were further characterized in a human
endothelial (HUVEC) cell- Jurkat cell efferocytosis assay according to the method described in
Section 3.4 above. The effect of the fusion proteins FP330, FP278 and FP776 on the promotion
of efferocytosis of dying Jurkat cells by HUVEC endothelial cells is shown in Figure 14. The
internalization of pHrodo-labelled dying human Jurkat T cells by HUVECs was potently promoted
by increasing concentrations of FP330 (ECso = 3.4 nM; Fig 14A), FP278 (ECso = 2.4 nM; Fig 14B)
and FP776 (ECso = 3 nM; Fig 14C). These results demonstrate that endothelial cells are armed
by the fusion proteins to become efficient phagocytes of dying cells.

Example 9: Protection of mice from AKI and AKI-triggered acute organ response
9.1 Acute kidney injury model

Female C57BL/6 mice (18-22 g) were purchased from Charles River (France) and housed
in a temperature-controlled facility in filter-top-protected cages with 12-h light/dark cycles. Animals
were handled in strict adherence to Swiss federal laws and the NIH Principles of Laboratory
Animal Care. The therapeutic fusion protein under test was administered either intraperitonealy
(i.p.) or intravenously (i.v.) two hours before surgery. Buprenorphine (Indivior Schweiz AG) was
applied sub-cutaneously (s.c.) at a dose of 0.1 mg/kg 60 to 30 minutes before the surgery. The
inhalation anesthesia with isoflurane was induced in a narcotic chamber (3.5-5 Vol. %, carrier
gas: oxygen) for 5min before surgery. During surgery, the animal was maintained under
anesthesia via a face mask with 1-2 Vol% isoflurane /oxygen, the gas flow rate was 0.8- 1.2 I/min.
The skin of the abdomen was shaved and disinfected with Betaseptic (Mundipharma, France).
Animals were placed on a homeothermic blanket (Rothacher- Switzerland) with a homeothermic
monitor system (PhysiTemp, US- Physitemp Instruments LLC, US) and covered by sterile gauze.
The body temperature was monitored throughout the surgery by a rectal probe (Physitemp
Instruments LLC, US) and controlled to allow a body temperature of 36.5-37.5°C. All animals

including SHAM controls underwent unilateral nephrectomy of the right kidney: Following mid-line
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incision / laparotomy, abdominal content was retracted to the left to expose the right kidney. The
right ureter and renal blood vessels were disconnected and ligated, the right kidney was then
removed. For animals that underwent AKI, abdominal content was positioned to the right on
sterile gauze and the left renal artery and vein were dissected to allow clamping for ischemia
induction. A micro-aneurysm clamp (B Braun, Switzerland) was used to clamp the renal pedicle
(artery and vein together using one clamp) to block blood flow to the kidney and to induce renal
ischemia. Successful ischemia was confirmed by color change of the kidney from red to dark
purple, which occurred in a few seconds. Following the ischemia induction (35-38 minutes), the
micro-aneurysm clamp was removed. Warm sterile saline (~2ml, 37°C) was used for washing the
abdominal contents to rehydrate tissues before closure of the wound. After the wash, an
additional 1 ml of sterile saline was added i.p. as fluid replacement. When starting the
reperfusion, the wound was closed in two layers (muscle and the skin, separately). The animals
were then maintained under red warm lamp until fully recovered. Buprenorphine was
administered again 1h and 4h after the surgery at a dose of 0.1 mg/kg and was also included into

drinking water (9.091 pg/mL). After 24h animals were euthanized for analysis.

9.2  Administration of therapeutic fusion proteins

The therapeutic fusion proteins FP330 (EGF-HSA-C1-C2; SEQ ID No: 42), FP278 (EGF-
HSA-C1-C2-His tag; SEQ ID No: 44) and FP776 (EGF-HSA-C1-C2; SEQ ID No: 48) were tested
in the AKI model as described above at the doses set out in Table 9 below. For the studies to
detect serum markers and gPCR marker expression, fusion protein FP278 was administered 2
hours before surgery. FP330 and FP776 were dosed i.v. 30 min before ischemia reperfusion
injury onset. For the study to measure contrast agent uptake by magnetic resonance imaging, the
fusion protein FP776 was dosed prophylactically 30 min before AKl induction at 1.26 mg/kg or
dosed therapeutically 5 h post induction of ischemia reperfusion injury at 2 mg/kg i.v.

Table 9: Dosing of therapeutic fusion proteins

0.50
FP330 0.20 i.v.
0.50
1.50
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FP776 0.20 i.v.
0.75
1.26
2.00

9.3  Readouts/Analysis for AKI protection:
Serum markers:

Serum samples were taken 24h post ischemia reperfusion induction and analyzed for
serum creatinine and blood urea nitrogen (BUN) content using a Hitachi M40 clinic analyzer

according to manufacturer’s instruction (Axonlab, Switzerland).

gPCR marker expression in organs:

Organs (kidney, liver, lung and heart) were harvested 24h after AKI induction and were cut
in 1 cm pieces and stored in RNA Later buffer (Thermo Fisher Scientific Inc, US) at 4°C overnight.
Organ pieces were transferred to RLT buffer (RNeasy Mini Kit, Qiagen, DE) containing 134mM
Beta-mercaptoethanol (Merck, DE) in Lysing Matrix D tubes (MP Biomedicals FR) and
homogenized using the FastPrep-24 Instrument (MP Biomedicals). Heart fibrous tissue was
subsequently digested with proteinase K (RNeasy Mini Kit), while kidney, liver and lung lysates
were directly centrifuged for 3 min at full speed in a microcentrifuge (Eppendorf, DE).
Supernatants were transferred onto a QlAshredder spin column (Qiagen, DE) and centrifuged for
2 min. RNA extraction of the flow-throughs was performed according to the RNeasy Mini Kit
Manual, including DNase digestion. RNA concentration was measured with a Nano Drop 1000
device (Thermo Fisher Scientific Inc). 2ug RNA per sample was reverse transcribed according to
the High-Capacity cDNA Reverse Transcription Kit Manual (Thermo Fisher Scientific Inc) using a
SimpliAmp Thermocycler (Applied Biosystems, US). cDNA was combined with Nuclease free
water (Thermo Fisher Scientific Inc), TagMan probe (TagMan Gene Expression Assay (FAM),
Thermo Fisher Scientific Inc) and TagMan Gene Expression Master Mix (Thermo Fisher Scientific
Inc) in a 384-well microplate (MicroAmp Optical 384-Well Reaction Plate, Thermo Fisher
Scientific Inc). gPCR was performed on the ViiA 7 Real-Time PCR System (Applied Biosystems,
US). Settings were 1: 2min, 50°C; 2: 10min, 95°C; 3: 15s, 95°C; 4: 1min, 60°C. Steps 3 and 4
were repeated for 45 cycles. Data analysis was performed using the ViiA 7 Software, qPCR data
analysis software were performed using MS Excel and GraphPad Prism software.
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Contrast agent uptake by the liver as measured by Magnetic resonance imaging (MRI)

The methods for performing the MRI were adapted from a publication by Egger et a/
(Egger et al., (2015) J Magn Reson Imaging, 41: 829-840). Experiments were performed on a 7-T
Bruker Biospec MRI system (Bruker Biospin, Ettlingen, Germany). During MRI signal acquisitions,
mice were placed in a supine position in a Plexiglas cradle. Body temperature was kept at 37+1°C
using a heating pad. Following a short period of induction, anesthesia was maintained with
approx. 1.4% isoflurane in a mixture of O2/N2O (1:2), administered via a nose cone. All
measurements were performed on spontaneously breathing animals; neither cardiac nor
respiratory triggering was applied.

After placing a mouse in the scanner, scout fast images were acquired for localization
purposes. Perfusion analyses were performed using an intravascular agent containing
superparamagnetic iron oxide (SPIO) nanoparticles (Endorem®, Guerbet, France). Endorem® was
injected intravenously as a bolus for 1.2 s into animals with AKI (at 24h post disease induction) or
after Sham operation (animals post 24h nephrectomy). A first bolus was administered during 1.2
s, in conjunction with the sequential acquisition of echo-planar images at a resolution of 400
ms/image. Following the acquisition of 25 baseline images, a second bolus was injected during
1.2 s and a further 575 images were acquired after the bolus, resulting in a total of 600 images
acquired in 4 min. The superparamagnetic contrast agent induced local changes in susceptibility
which resulted in a signal attenuation proportional to the perfusion of the kidney. For a series of
images, signal intensities were assessed on regions-of-interest (ROIs) located in the cortex/outer
stripe of outer medulla. Position, shape, and size of the ROIls were carefully chosen in order to
ensure that they covered approximately the same region, despite movements of the kidney
caused by respiration. The mean signal intensities for the pre-injection images provided baseline
intensities (S(0)). Perfusion indexes were determined from the mean values of the following ratios
(Rosen et al., (1990) Magn Reson Med., 14: 249-265):

-In[S(t)/S(0)] ~ TE.V.cT (1)
where TE is the echo time, V the blood volume, and cT the concentration of contrast agent.

The SPIO nanoparticles used in the study have a mean diameter of about 150 nm and are
taken up by Kupffer cells in the liver. Therefore, in addition to kidney perfusion, MRI also allowed
the uptake of the nanoparticles in the liver to be monitored, by detecting the contrast change
assessed in ROls placed in the liver.
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9.4  Results

As shown in Figure 15, the fusion proteins FP330 (EGF-HSA-C1-C2; SEQ ID No: 42),
FP278 (EGF-HSA-C1-C2-His tag; SEQ ID No: 44) and FP776 (EGF-HSA-C1-C2; SEQ ID No: 48)
protected kidney function in this model of acute kidney injury (AKI) when administered either i.p.
(FP278) ori.v. (FP330 and FP776). This protection is reflected by the block of serum creatinine
rise (sCr). Fig 15A shows that the fusion protein FP278 at both doses tested reduced serum
creatinine levels significantly (p<0.0001) compared to vehicle treated animals and as effectively
as murine MFG-E8. As shown in Fig 15B, fusion protein FP330 protected kidney function in a
dose dependent manner and likewise for fusion protein FP776 (Fig 15C), where serum creatinine
levels were also blocked in a dose dependent manner.

Impaired kidney function is also reflected in blood urea nitrogen (BUN) levels in the mice
tested and the effect of the fusion protein FP278 on BUN levels is shown in Figure 16.

In summary, as shown in Figures 15 and 16, the fusion proteins FP278, FP330 and
FP776 potently protected against a raise of these markers used to clinically diagnose kidney
failure. The observed efficacy was confirmed by histology (not shown).

Furthermore, as shown in Fig 17 a single dose of the fusion protein FP278 protects distant
organs from acute phase response elicited by AKI. AKl induces a plethora of mRNA responses
measurable by qPCR in lysates of distant highly perfused organs such as the spleen, lung liver
heart and brain. Typical mRNAs induced selected damage (NGAL, KIM-1), induction of
chemokines (not shown) or induction of acute phase response protein induction such as serum
amyloid A (SAA). Fig 17A and 17B exemplify such AKI-induced response (serum amyloid A
(SAA)) in the murine heart and lung which was potently blocked and returned to SHAM levels
after a single injection of the fusion protein.

The uptake of the SPIO contrast agent Endorem® by the liver over time is shown in Figure
18. Animals with AKI showed significantly reduced uptake of the contrast agent by the liver (target
= Kupffer cells) compared to Sham animals. FP776 treatment (dosed prophylactically at 1.26
mg/kg, -30 min before AKI induction, or dosed therapeutically at 2 mg/kg, +5 h post ischemia
reperfusion injury induction) protected from the loss of contrast agent accumulation in the liver of
AKI mice. These results suggest that in this mouse model, AKI triggers a significant impairment of
endogenous Kupffer cell-mediated clearance of particulate and that AKI causes microvascular
disturbance which impacts on the accumulation of iron particle contrast agent in the liver.
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Treatment with fusion protein FP776 protected from loss of clearance and from microvascular
disturbance, and even boosted the uptake of the contrast agent at both doses tested, when
compared to sham animals.

Examples 10: Characterization of MFG-E8-HSA engineered proteins

10.2 av Integrin adhesion assay

Fusion proteins were diluted in phosphate buffered saline (PBS) pH 7.4 and 50pL of the indicated
concentration was immobilized by adsorption (96 well plate, Nunc Maxisorb) overnight. The plates
were subsequently treated with PBS containing 3% fatty acid free bovine serum albumin (BSA) at
RT for 1.5h. avB3 integrin- expressing lymphoma cells (ATCC-TIB-48 BW5147.G.1.4, ATCC,
US) were cultivated in RPMI 1640 supplemented with GlutaMax, 25 mM HEPES, 10% FBS,
Pen/Strep, 1 mM NaPyruvate, 50 uM B-Mercaptoethanol. Cells were labelled with 3 pg/mL 2',7'-
bis-(2carboxyethyl)-5-(and-6)-carboxyfluorescein, acetoxymethyl ester (BCECF AM) (Thermo
Fisher Scientific Inc, US) for 30 min. BW5147.G.1.4 cells were resuspended in adhesion buffer
(TBS, 0.5% BSA, 1 mM MnClI2, pH 7.4) and 50000 cells/well were allowed to adhere at RT for 40
min. Non-adherent cells were removed by manual washes with adhesion buffer. Fluorescence of
adherent cells was quantified using an Envision™2103 multilabel plate reader, Perkin Elmer, US.
Data analysis was performed using MS Excel and GraphPad Prism software.

Adhesion of BW5147.G.1.4 cells to immobilized EGF-like domain containing fusion
proteins. This finding suggests that under the tested experimental conditions, the RGD loop in
EGF-like domain fused to HSA of MFG-E8 or EDIL3/DEL-1 based fusion proteins is accessible
and allows interaction with cellular av integrins.

Taken together, these data demonstrate that fusion proteins of the present disclosure bind to
cellular integrins, support integrin-dependent cell adhesion and indicate that in proteins with a
HSA domain insert retain functionality.

10.3 Human macrophage-neutrophil efferocytosis assay

Human peripheral blood mononuclear cells (PBMCs) were isolated from buffy coat by means of
Ficoll gradient centrifugation (Ficoll®-Paque PLUS, GE Healthcare, Sweden) followed by negative
selection of monocytes using a Stemcell isolation kit (Stemcell 19059, Vancouver, Canada).
Monocytes were differentiated to “M0” macrophages using recombinant human M-CSF 40 ng/mL
(Macrophage Colony Stimulating Factor, R&D Systems, US) in RPMI 1640 containing 25mM
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HEPES, 10 % FBS, Pen/Strep, 1 mM NaPyr, 50 uM B-Merc for 5 days. One day prior to
efferocytosis, macrophages were labeled with PKH26 using the Red Fluorescent Dye Linker kit
(Sigma MINI26, US). Cells were resuspended in RPMI 1640 containing 25 mM HEPES, 10%
FBS, Pen/Strep, 1mM NaPyr, 50 uM B-Merc and seeded into black 96-well plates (Corning,US) at
40000 cells/well and allowed to adhere for 20h.

Neutrophils: Human neutrophils were isolated from buffy coats by dextran sedimentation in
combination with a Ficoll™ density gradient as follows: Plasma of the buffy coat was removed by
centrifugation of the diluted buffy coat. Cellular harvest was diluted in 1% dextran (from
Leuconostoc spp. MW 450.000-650.000; Sigma, US) and allowed to sediment on ice for 2030min.
Leukocytes from supernatant were harvested and on a Ficoll™-Paque layer (GE Healthcare
Sweden). After centrifugation the pellet was harvested and remaining erythrocytes were lysed
using red blood cell (RBC) lysis buffer (BioConcept , Switzerland). Neutrophils were washed once
in medium (RPMI 1640+GlutaMax containing 25mM HEPES, 10% FBS, Pen/Strep, 0.1mM
NaPyr, 50uM b-Merc) and kept overnight at 15°C. Apoptosis/cell death was induced by treatment
of neutrophils with 1 pg/mL Superfas Ligand (Enzo Life Sciences, Lausanne,

Switzerland) at 37°C for 3h. Neutrophils were stained with both Hoechst 33342 (Life technologies,
US) for 25 min and with DRAQS5 (eBioscience, UK, diluted 1:2000) at 37°C in the dark for 5 min.

Efferocytosis assay

MO macrophages were incubated with the fusion proteins for 30 min. Apoptotic labelled
neutrophils were added at a ratio of MO/neutrophil 1:4. Efferocytosis of apoptotic neutrophils by
macrophages was visualized taking advantage of the fluorescence intensity increase of DRAQ5
upon localization of neutrophils in the pH-low lysosomal compartment of MO macrophages.
Efferocytosis was quantified using an ImageXpress Micro XLS wide field high-content analysis
system (Molecular DEVICES. CA, US). Macrophages were identified via PKH26 fluorescence.
The efferocytosis index (El, displayed as %) was calculated as the ratio of macrophages
containing at least one ingested apoptotic neutrophil (DRAQ5high) event to the total number of
macrophages. Data analysis was performed using MS Excel and GraphPad Prism software.
The effect of the fusion protein FP114 and FP133 (MFG-E8 derived EGF-HSA-C1 SEQ ID NO:
xxx) on the rescue and promotion of efferocytosis of dying neutrophils by LPS treated human
macrophages is shown in Figure 13D. The fusion proteins increase internalization of pHrodo-
labelled dying human neutrophils into macrophages over the already high efferocytosis capacity
of MO macrophages. In Figure 13E it is shown that recombinant fusion protein FP147 (EDIL/DEL-
1 derived EGF_EGF_EGF_HSA_C1) can rescue endotoxin (lipopolysaccharide)-impaired
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efferocytosis of dying neutrophils by human macrophages. Overall the data show the surprising
finding that C2-trunctated MFGES or EDIL3/DEL-1 derived fusion proteins promote efferocytosis
with low nM efficacy in vitro.

Example 11: Protection of mice from AKI

11.1  Acute kidney injury model

Female C57BL/6 mice (18-22 g) were purchased from Charles River (France) and housed in a
temperature-controlled facility in filter-top-protected cages with 12-h light/dark cycles. Animals
were handled in strict adherence to Swiss federal laws and the NIH Principles of Laboratory
Animal Care. The therapeutic fusion protein under test was administered either intraperitonealy
(i.p.) or intravenously (i.v.) two hours before surgery. Buprenorphine (Indivior Schweiz AG) was
applied sub-cutaneously (s.c.) at a dose of 0.1 mg/kg 60 to 30 minutes before the surgery. The
inhalation anesthesia with isoflurane was induced in a narcotic chamber (3.5-5 Vol. %, carrier
gas: oxygen) for 5min before surgery. During surgery, the animal was maintained under
anesthesia via a face mask with 1-2 Vol% isoflurane /oxygen, the gas flow rate was 0.8- 1.2 I/min.
The skin of the abdomen was shaved and disinfected with Betaseptic (Mundipharma, France).
Animals were placed on a homeothermic blanket (Rothacher- Switzerland) with a homeothermic
monitor system (PhysiTemp, US- Physitemp Instruments LLC, US) and covered by sterile gauze.
The body temperature was monitored throughout the surgery by a rectal probe (Physitemp
Instruments LLC, US) and controlled to allow a body temperature of 36.5-37.5°C. All animals
including SHAM controls underwent unilateral nephrectomy of the right kidney: Following mid-line
incision / laparotomy, abdominal content was retracted to the left to expose the right kidney. The
right ureter and renal blood vessels were disconnected and ligated, the right kidney was then
removed. For animals that underwent AKI, abdominal content was positioned to the right on
sterile gauze and the left renal artery and vein were dissected to allow clamping for ischemia
induction. A micro-aneurysm clamp (B Braun, Switzerland) was used to clamp the renal pedicle
(artery and vein together using one clamp) to block blood flow to the kidney and to induce renal
ischemia. Successful ischemia was confirmed by color change of the kidney from red to dark
purple, which occurred in a few seconds. Following the ischemia induction (35-38 minutes), the
micro-aneurysm clamp was removed. Warm sterile saline (~2ml, 37°C) was used for washing the
abdominal contents to rehydrate tissues before closure of the wound. After the wash, an
additional 1 ml of sterile saline was added i.p. as fluid replacement. When starting the
reperfusion, the wound was closed in two layers (muscle and the skin, separately). The animals

were then maintained under red warm lamp until fully recovered. Buprenorphine was
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administered again 1h and 4h after the surgery at a dose of 0.1 mg/kg and was also included into
drinking water (9.091 ug/mL). After 24h animals were euthanized for analysis. The therapeutic
fusion proteins FP135 (EGF-HSA-C1; SEQ ID No: x) was tested in the AKI model was dosed at
1.5mg/kg i.v. 30 min before ischemia reperfusion injury onset. Serum samples were taken 24h
post ischemia reperfusion induction and analyzed for serum creatinine and blood urea nitrogen
(BUN) content using a Hitachi M40 clinic analyzer according to manufacturer’s instruction

(Axonlab, Switzerland).

Examples 12: EGF_HSA_C1 protects in liver fibrosis model (CCL4 model)

Liver fibrosis is a wound healing response to various types of insults. If it progresses, it can lead
to liver cirrhosis and later, to hepatocellular carcinoma (HCC). Common causes of liver fibrosis in
industrialized countries are alcohol abuse, viral hepatitis infections, and metabolic syndromes due

to obesity, insulin resistance and diabetes.

Prolonged insult results in inflammation and the deposition of extracellular matrix (ECM) proteins
by myofibroblast-like cells which are basically activated hepatic stellate cells (HSC). These cells
produce alpha smooth muscle actin (aSMA) and deposit collagens type | and Ill, as well as
producing matrix metalloproteinases (MMPs) and tissue inhibitors (TIMPs). As the disease
becomes chronic, the composition of the ECM changes from collagens type IV and VI,
glycoproteins and proteoglycans into collagens type | and 1l and fibronectin.

The liver is able to regenerate if the injury is not severe, whereby neighboring adult hepatocytes
are capable of replacing apoptotic or necrotic cells. Resolution of fibrosis occurs when the

activated HSC undergo apoptosis or revert into a more quiescent phenotype.

There are several in vivo models available that attempt to mimic various aspects of the disease.
The liver fibrosis model needs to be able to mirror various pathological and molecular features of
the human disease, as well as being easy to set up and with good reproducibility. Chemical-
induced fibrosis models are the closest to these ideal characteristics with one such being the
carbon tetrachloride (CCl4) liver fibrosis model in rodents. Upon repeated intraperitoneal injection
of this hepatoxin, a liver fibrosis develops that demonstrates a good likeness to human liver
fibrosis. Further, withdrawal of the insult results in resolution of fibrosis and thus the model is
reversible.

In the first phase, the CYP2E1 enzyme metabolizes CCl4 to give the trichloromethyl free radical
that contributes to an acute phase reaction characterized by damage of lipid membranes and
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internal organelles of hepatocytes ultimately leading to necrosis. Acute CCl4-mediated liver
fibrosis is then characterized by activation of Kupffer cells and induction of an inflammatory
response, resulting in secretion of cytokines, chemokines and other proinflammatory factors. This
in turn attracts and activates monocytes, neutrophils and lymphocytes, which further contributes
to liver necrosis followed by a strong regenerative response resulting in substantial proliferation of
hepatocytes and nonparenchymal liver cells around 48 hours after the first CCls4 application.
Histological fibrosis and scarring fibers appear 2 to 3 weeks later in a second phase of disease. A
third phase with extensive fibrosis and massive hepatic fat accumulation and increased serum
levels of triglycerides and AST can be observed after 4 to 6 weeks of CCI4 injury. Complete
resolution of CCls-induced liver fibrosis in mice is observed normally within several weeks after
withdrawal of the CCl4 toxin. An drug with the property to accelerate resolution of fibrosis would
be of particular relevance for patients with established diseases. E.g. patients with NASH (non-
alcoholic steatohepatitis) chronic kideny disease or sclerodermawho have established fibrosis the
demonstration of resolution of fibrosis could become a major primary clinical endpoint and may
enable not only to stop disease but also to restore organ function. (Yanguaset al 2016 .
Experimental models of liver fibrosis. Arch Toxicol. 2016; 90: 1025—-1048. doi: 10.1007/s00204-
015-1543-4.)

CCL4 Liver fibrosis model:
Disease induction:

CCl4 was injected intraperitoneally 3 times per week during 6 weeks in 8-12 week old male
BALB/c mice at a dose of 500ul/kg freshly diluted in olive oil. Netherlands). CCl4 was given for a
total of 6 weeks to induce liver fibrosis. Treatment with EGF_HSA C1 (FP135) was initiated either
after 4 weeks or 5 weeks or 6 weeks of CCL4 treatment. EGF_HSA_C1 (FP135) was applied at
0.8mg/kg 3 times weekly intraperitoneally until termination of the experiment (3days after
cessation of CCL4).

Readouts:

Liver enzymes such as ALT (alanine transaminase) and AST (aspartate transaminase) were
measured as an assessment of liver damage in serum samples obtained at stop of CCL4 (day 0)
and after 3 days at termination of the experiment. ALT and AST were analyzed using a Hitachi
M40 clinic analyzer according to manufacturer’s instruction (Axonlab, Switzerland).

To quantify the content of collagen in the livers of animals , a hydroxyproline assay was
performed according to manufacturer’s instructions using the Total collagen assay (QuickZyme
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Biosciences, The Netherlands). The expression of collagen genes COL1A1 and COL1A2 by
gPCR was performed as described in section 9.3.

Sonoelastography was used as a reliable and reproducible non-invasive method to assess liver
elasticity (stiffness) and has been shown to positively correlate with the liver fibrosis (Li, R., Ren, X,
Yan, F. et al. Liver fibrosis detection and staging: a comparative study of T1p MR imaging and 2D
real-time shear-wave elastography. Abdom Radiol 43, 1713-1722 (2018).

https://doi.org/10.1007/s00261-017-1381-3). Further, this technique is used in the clinic and can
help to better translate the outcome of preclinical data to the human liver disease with fibrosis.
Liver stiffness was been determined usingultrasound-based shear wave elastography (SWE)
assessment: SWE was performed with an Aixplorer® device (Supersonic Imagine, Aix-en-
Provence, France). For the acquisitions, mice were anesthetized with isoflurane (~1.5%) and
positioned on a heating pad. The ultrasound probe (model SL25-15, SuperSonic Imagine,
bandwidth 25 MHz, number of elements 256) was attached to a support and approached to the
liver for the assessments. The probe allowed sufficient penetration of the waves for both B-mode
and SWE acquisitions.

To minimize movement artefacts due to breathing, elastograms were acquired at expiration.
Three elastograms were acquired per mouse and time point. The mean stiffness was then
extracted from the three elastograms. The ultrasound examination lasted for approximately 5 min.

Example 13 Generation of C2-truncated MFG-E8 (EGF-C1) and HSA fusion (EGF-HSA-C1);

expression and purification.
Methods for generation of the proteins disclosed herein are described below.

DNA was synthesized at GeneArt (Regensburg, Germany) and cloned into a mammalian
expression vector using restriction enzyme-ligation based cloning techniques. The resulting
plasmid was transfected into HEK293T cells for transient expression of proteins. In brief, vectors
were transfected into suspension-adapted HEK293T cells using Polyethylenimine (PEI; Cat# 24765
Polysciences, Inc.). Typically, 100 ml of cells in suspension at a density of 1-2 Mio cells per ml were
transfected with DNA containing 100 pg of expression vector encoding the protein of interest. The
recombinant expression vectors were then introduced into the host cells and the construct produced
by further culturing of the cells for a period of 7 days to allow for secretion into the culture medium
(HEK, serum-fee medium) supplemented with 0.1% pluronic acid, 4mM glutamine, and 0.25 ug/ml

antibiotic.

136



WO 2021/044361 PCT/1B2020/058251

The produced constructs were then purified from cell-free supernatant, using immobilized metal ion
affinity chromatography (IMAC) or anti-HSA capture chromatography.

When his-tagged protein was captured by IMAC, filtered conditioned media was mixed with IMAC
resin (GE Healthcare), equilibrated with 20mM NaPO4, 0.5Mn NaCl, 20mM Imidazole, pH7.0. The
resin was washed three times with 15 column volumes of 20mM NaPO4, 0.5Mn NaCl, 20mM
Imidazole, pH7.0 before the protein was eluted with 10 column volumes elution buffer (20mM
NaPO4, 0.5Mn NaCl, 500mM Imidazole, pH7.0).

When protein was captured by anti-HSA chromatography, filtered conditioned media was mixed
with anti-HSA resin (Capture Select Human Albumin affinity matrix, Thermo), equilibrated with PBS,
pH7.4. The resin was washed three times with 15 column volumes of PBS, pH7.4 before the protein
was eluted with 10 column volumes elution buffer (50mM citrate, 90mM NaCl, pH 2.5) and pH
neutralized using 1M TRIS pH10.0.

Finally, eluted fractions were polished by using size exclusion chromatography (HiPrep Superdex
200, 16/60, GE Healthcare Life Sciences).

Aggregation content was followed over the purification process by analytical size exclusion
chromatography (Superdex 200 Increase 3.2/300 GL, GE Healthcare Life Sciences).

Aggregation level after capture step and expression yield after purification of C2 truncated MFG-
E8 and HSA fusion are shown in Table 10. HSA fusion of C2-truncated MFG-E8 shows at least 40-
fold improvement in expression over C2-truncated MFG-E8. Moreover, HSA fusion of C2-truncated
MFG-E8 shows at least 4-times less aggregation compare to C2-truncated MFG-E8. These data
suggest HSA fusion of C2-truncated MFG-E8 exhibits better production properties compare to C2-
truncated MFG-ES8. By consequence, HSA fusion seems to have better developability for usage as
drug.

Table 10: Aggregation level after capture step and expression yield after purification of EGF-C1
and EGF-HSA-C1 proteins

. Expression yield after

SEQID Aggregatsut)en a(m:’t/e)r capture capture and polishing
pl* (mg/L)
EGF_C1 115 46.7 0.275
EGF_HSA C1 73 10.8 11.575
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Example 14: Dynamic light scattering (DLS) of C2-truncated MFG-E8 (EGF-C1) and HSA
fusion (EGF-HSA-C1)

The aggregation propensity of C2-truncated MFG-E8 and HSA fusion was measured by dynamic
light scattering (DLS, Wyatt). Dynamic light scattering was applied to measure the translational
diffusion coefficients of protein in solution by quantifying dynamic fluctuations in scattered light. As
an indicator of aggregation formation, hydrodynamic radius was measured upon thermal stress at
a concentration of 3mg/ml, using a DynaPro™ plate reader (Wyatt Technology Europe GmbH,
Dernbach, Germany) combined with the software DYNAMICS (version 7.1.0.25, Wyatt). Protein
solution was measured in a 384-well plate (384 round well plate, Polystyrol, Thermo Scientific,
Langenselbold, Germany).

As showed Figure 23, C2 truncated MFG-E8 shows an overall higher hydrodynamic radius
compare to HSA fusion (5nm vs 80nm at 25°C). Moreover, C2-truncated MFG-E8 shows strong
increase of hydrodynamic radius starting at 45°C, indicating a strong aggregation formation,
whereas HSA fusion retains the same hydrodynamic radius until at least 55°C. These data suggest
HSA fusion of C2-truncated MFG-E8 is more stable and exhibits better biophysical properties
compare to C2-truncated MFG-E8. By consequence, HSA fusion seems to have better
developability for usage as drug.

Taken together, these data demonstrate that fusion proteins of the present disclosure, e.g. with a
HSA domain insert, are functional and efficacious and therefore may be used as therapeutics.

It is understood that the examples and embodiments described herein are for illustrative purposes
only and that various modifications or changes in light thereof will be suggested to persons skilled
in the art and are to be included within the spirit and purview of this application and scope of the
appended claims. All publications, patents, and patent applications cited herein are hereby
incorporated by reference for all purposes.
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