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METHODS AND COMPOSITIONS FOR TREATMENT OF ANGIOGENIC
DISORDERS USING ANTI-VEGF AGENTS

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the priority benefit of U.S. Provisional Application No.
62/622,382, filed January 26, 2018, which application is incorporated herein by reference.

SEQUENCE LISTING

[0002] 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 January 25, 2019, is named 24978-0470_SL.txt and is 50,960 bytes in

size.
BACKGROUND
[0003] The development of a neovascular supply or angiogenesis serves crucial

homeostatic roles since the blood vessels carry nutrients to tissues and organs and remove
catabolic products !. However, uncontrolled growth of blood vessels can promote or facilitate
numerous disease processes, including tumors and intraocular vascular disorders !. Although
several angiogenic factors were initially identified and characterized (e.g., EGF, TGF-q,
TGF-B, aFGF, bFGF, angiogenin) 2. work conducted over the last three decades has
established the critical role of VEGF-A (VEGF hereafter) in normal and pathological
angiogenesis > *. VEGF is a member of a gene family that also includes PIGF, VEGF-B,
VEGF-C and VEGEF-D. Three related receptor tyrosine kinase (RTKs) have been reported to
bind VEGF ligands: VEGFR-1, VEGFR-2 and VEGFR-3 °. PIGF and VEGF-B interact
selectively with VEGFR-1, VEGF binds both VEGFR-1 and VEGFR-2. A third member of
this family of RTKs, VEGFR-3 ¢ binds VEGF-C and VEGEF-D, which are implicated in
lymphangiogenesis. Each member of this RTK class has seven immunoglobulin (Ig)-like
domains in the extracellular portion ’. There is agreement that VEGFR-2 is the main signaling
receptor for VEGF 5. However, VEGFR-1 binds VEGF with substantially higher binding
affinity than VEGFR-2 7,
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[0004] VEGF inhibitors have become a standard of therapy in multiple tumors and
have revolutionized the treatment of intraocular neovascular disorders such as the neovascular
form of age-related macular degeneration (AMD), proliferative diabetic retinopathy and
retinal vein occlusion, which are leading causes of severe vision loss and legal blindness® *.
Currently, three anti-VEGF drugs are widely used in the USA for ophthalmological
indications: bevacizumab, ranibizumab and aflibercept *. Bevacizumab is a full-length IgG
antibody targeting VEGF °. Even though bevacizumab was not developed for
ophthalmological indications, it is widely used off-label due to its low cost. Ranibizumab is
an affinity-matured anti-VEGF Fab 1°. Aflibercept is an IgG-Fc fusion protein ' 12, with
elements from VEGFR-1 and VEGFR-2, that binds VEGF, PIGF and VEGF-B . Conbercept
is a soluble VEGF receptor structurally related to aflibercept, widely used as treatment of

intraocular neovascularization in China'#

. Millions of patients worldwide have been treated
with these drugs. Importantly, after five-year treatment with ranibizumab or bevacizumab,
about half of neovascular AMD patients had good vision, i.e. visual acuity 20/40 or better, an

outcome that would have been out of reach before anti-VEGF agents were available *°.

[0005] However, in real-life clinical settings, many patients receive fewer anti-VEGF
injections than in clinical trials and it has been hypothesized that this may correlate with poor
visual outcomes . Indeed, the need to perform relatively frequent intravitreal injections has
hampered patient compliance and ultimately the benefits of the therapy, especially in some
countries '°. Therefore, there is a need to develop agents with longer duration when injected in
the eye, thus reducing the frequency of injections and a number of approaches to this end have
been attempted 718, Aflibercept (EYLEA) was approved based on clinical trials showing that
every 8-week administration of the dose of 2 mg could match the efficacy of monthly
ranibizumab (0.5 mg). However, despite the prediction that a switch to aflibercept would
reduce the number of intravitreal injections, recent studies suggest that it is not the case '°.

Therefore, there is still an unmet medical need for intravitreal anti-VEGF agents with

improved half-life.

[0006] In 1996 Davis-Smyth et al 2 (see also US Patent No. 5,952,199) reported that
domain (D) 2 of VEGFR-1 is the critical binding element for VEGF and PIGF. Deletion of
D2 completely abolished binding. Replacing D2 of VEGFR-3 with VEGFR-1 D2 conferred
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on VEGFR-3 the ligand specificity of VEGFR-1%°, Subsequent work documented the
interaction between D2 and VEGF (or PIGF) by X-ray crystallography 2!-23,

[0007] The initial studies led to the design of a construct with full VEGF binding
characteristics, comprising the first three Ig-like Ds of VEGFR-1, fused to an Fc-1gG (Flt-
1-3-IgG) *°. Flt-1-3-1gG showed a potent ability to neutralize VEGF, in vitro and in vivo
2427 However, the systemic half-life of this molecule was hampered by the presence of
D3, which has significant heparin affinity due to the presence of clusters of basic residues,
resulting in binding to HSPGs in various tissues. In 2002 Holash et al '* (US Patent No.
7,070,959) described an IgG fusion construct comprising of VEGFR-1 D2 (the binding
element) and D3 of VEGFR2, which has much weaker heparin affinity compared to
VEGFR-1 D3. This molecule, known today as aflibercept (marketed as EYLEA), was
reported to have a longer half-life compared to Flt-(1-3-1gG) following systemic
administration'®, clearly an advantage for treatment aiming, for example, at oncological

indications.

[0007a] Any reference to any prior art in this specification is not, and should not be taken
as an acknowledgement or any form of suggestion that the prior art forms part of the

common general knowledge.
SUMMARY OF THE INVENTION

[0007b] In a first aspect, the invention provides a method of treating a VEGF-related
condition in an eye of a subject comprising administering an anti-VEGF agent to the eye,

wherein:

the anti-VEGF agent comprises a VEGF binding portion operatively linked to a
Fc-1gG domain,

the VEGF binding portion consists essentially of formula D2-D3, and wherein:
D2 is an IgG-like domain 2 of VEGFR-1, and
D3 is a non-glycosylated IgG-like domain 3 of VEGFR-1.

[0007¢] In a second aspect, the invention provides use of an anti-VEGF agent in the

manufacture of a medicament for treating a VEGF-related condition of the eye, wherein:

the anti-VEGF agent comprises a VEGF binding portion operatively linked to a
Fc-1gG domain,
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the VEGF binding portion consists essentially of formula D2-D3, and wherein:
D2 is an IgG-like domain 2 of VEGFR-1, and
D3 is a non-glycosylated IgG-like domain 3 of VEGFR-1.

[0007d] In a third aspect, the invention provides a purified anti-VEGF agent comprising
a VEGF binding portion operatively linked to a Fc-1gG domain, wherein:

the VEGF binding portion consists essentially of formula D2-D3, and wherein:
D2 has a sequence according to amino acid residues 35-127 of SEQ ID NO: 3, and
D3 has a sequence according to amino acid residues 133-232 of SEQ ID NO: 3.

[0007e] In a fourth aspect, the invention provides a purified anti-VEGF agent comprising
a VEGF binding portion operatively linked to a Fc-IgG, wherein the VEGF binding
portion comprises amino acid residues 27 to 459 of SEQ ID NO: 3.

[0007f] In a fifth aspect, the invention provides a pharmaceutical composition comprising
a therapeutically effective amount of a purified anti-VEGF agent and a pharmaceutically

acceptable excipient, wherein:

the anti-VEGF agent comprises a VEGF binding portion operatively linked to a
Fc-1gG domain,

the VEGF binding portion consists essentially of formula D2-D3, and wherein:
D2 has a sequence according to amino acid residues 35-127 of SEQ ID NO: 3, and
D3 has a sequence according to amino acid residues 133-232 of SEQ ID NO: 3.

[0007g] In a sixth aspect, the invention provides a nucleic acid encoding the purified anti-

VEGF agent of the third aspect or the fourth aspect.

[0007h] In a seventh aspect, the invention provides a nucleic acid comprising a sequence

according to SEQ ID NO: 4.

[0007i] In an eighth aspect, the invention provides an expression vector comprising the

nucleic acid of the sixth aspect or the seventh aspect.

[0008] The present invention provides compositions and methods for inhibiting

angiogenesis and for treating VEGF-associated conditions, such as ocular disease,
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including but not limited to, age-related macular degeneration, proliferative diabetic
retinopathy, retinal vein occlusion, choroidal neovascularization secondary to myopia,
retinopathy of prematurity, diabetic macular edema, polypoidal choroidal vasculopathy,
comprising administering an anti-VEGF agent that inhibits the activity of VEGF and, at
the same time, has strong heparin-binding characteristics, thereby providing superior
pharmacokinetics, namely having a longer half-life of the therapeutic agent following

intravitreal administration.

[0009] In embodiments, the present invention provides compositions and methods of
treating conditions in which local direct administration of an anti-VEGF agent is
beneficial, for example, treating and preventing endothelial cell proliferative conditions
or angiogenesis, for example, in treating solid tumors, such as but not limited to,

intracranial administration in glioblastomas.

[0010] In embodiments, the present invention provides an anti-VEGF agent, wherein the

anti-VEGF agent is an Fc-IgG construct fusing domains with VEGF binding

[Text continues on page 4]
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characteristics and domains that bind heparin proteoglycans. In embodiments, the present
invention provides an anti-VEGF agent, wherein the anti-VEGF agent is an Fc-IgG construct
having the ability to bind heparin and contains one or more domains with VEGF binding
characteristics. In embodiments, the present invention provides an anti-VEGF agent, wherein
the anti-VEGF agent is a fusion protein with improved efficacy for binding to VEGF and
heparin. In embodiments, the present invention provides an anti-VEGF agent, wherein the

anti-VEGF agent is a fusion protein with very low endotoxin levels.

[0011] In embodiments, the present invention provides an anti-VEGF agent, wherein
the anti-VEGF agent is an IgG chimeric protein comprising elements of VEGF receptors. In
embodiments, the present invention provides an IgG chimeric protein, wherein the IgG
chimeric protein comprises one or more fragments of the seven immunoglobulin (Ig)-like
domains in the extracellular portion of VEGF tyrosine kinase receptors. In embodiments, the
present invention provides an IgG chimeric protein, wherein the IgG chimeric protein
comprises one or more extracellular domain fragments of VEGFR-1 fused with Fc-IgG. In
embodiments, the present invention provides an IgG chimeric protein comprising at least one
VEGF binding domain VEGFR-1 domain 2 and at least one additional VEGFR-1 domain 1 or
3, and not including domain 4. In embodiments, the present invention provides an IgG
chimeric protein, wherein the IgG chimeric protein comprises one or more extracellular
domain fragments of VEGFR-2 fused with Fc-IgG. In embodiments, the present invention
provides an IgG chimeric protein, wherein the IgG chimeric protein comprises one or more

extracellular domain fragments of VEGFR-1 and VEGFR-2 fused with Fc-1gG.

[0012] In embodiments, the present invention provides an anti-VEGF agent
comprising a VEGF binding portion operatively linked to a Fc-IgG, wherein the VEGF
binding portion comprises at least one VEGF binding domain that is an IgG-like domain 2 of
VEGFR-1, and wherein the anti-VEGF agent has a VEGF-stimulated mitogenesis-inhibiting
ability greater than aflibercept. In embodiments, the present invention provides that the anti-
VEGF agent has a vitreous binding ability greater than aflibercept. In embodiments, the
present invention provides that the anti-VEGF agent has a vitreous bound VEGF-stimulated

endothelial cell proliferation-inhibiting ability greater than aflibercept. In embodiments, the
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present invention provides that the agent has an increased half-life in vivo compared to

aflibercept.

[0013] In embodiments, the present invention provides that the VEGF binding portion
consists essentially of IgG-like domains 1, 2, and 3 of VEGFR-1 (Vi2:3). In embodiments,

the anti-VEGF agent comprises amino acid sequence as defined in SEQ ID No: 1.

[0014] In embodiments, the present invention provides that the VEGF binding portion
consists essentially of IgG-like domains 2 and 3 of VEGFR-1 (V23). In embodiments, the

anti-VEGF agent comprises amino acid sequence as defined in SEQ ID No: 3.

[0015] In embodiments, the present invention provides that the VEGF binding portion
consists essentially of IgG-like domains 1, 2, 3 and 3 of VEGFR-1 (V123:3). In embodiments,

the anti-VEGF agent comprises amino acid sequence as defined in SEQ ID No: 5.

[0016] In embodiments, the present invention provides that the VEGF binding portion
consists essentially of IgG-like domains 2, 3 and 3 of VEGFR-1 (V233). In embodiments, the

the anti-VEGF agent comprises amino acid sequence as defined in SEQ ID No: 7.

[0017] In embodiments, the present invention provides pharmaceutical compositions
comprising a therapeutically effective amount of an anti-VEGF agent as defined claims and a
pharmaceutically acceptable excipient. In embodiments, the present invention provides
methods of treating a VEGF-related disorder in a subject in need comprising administering to
the subject a therapeutically effective amount of an anti-VEGF agent as defined. The anti-

VEGF agent can be directly injected into the affected tissue or organ, such as an eye.

[0018] In embodiments, the present invention provides a method for treating ocular
disease, wherein an anti-VEGF agent is administered locally to the eye at a dosage
corresponding to a molar ratio of 2:1 compared to VEGF. In embodiments, the present
invention provides a method for treating ocular disease, wherein an anti-VEGF agent 1is
administered by intravitreous injection. In embodiments, the present invention provides a
method for treating ocular disease, wherein an anti-VEGF agent is administered every 4-6

weeks, and in other embodiments, the treatment is continued for a period of at least one year.
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[0019] According to one embodiment, the present invention provides a method for
treating ocular disease comprising administering a therapeutically effective amount of an anti-
VEGF agent locally into the eye wherein the treatment is effective to treat occult, minimally
classic, and predominantly classic forms of wet macular degeneration, wherein the agent is a

fusion protein.

[0020] In embodiments the invention can be used to treat a wide variety of VEGF-
related disordes incxluding neovascular age related macular degeneration, choroidal
neovascularization secondary to myopia, proliferative diabetic retinopathy, diabetic macular
edema, retinal vascular obstruction such as retinal vein occlusion, ocular tumors, von Hippel
Lindau syndrome, retinopathy of prematurity, polypoid choroidal vasculopathy, colorectal
cancer, lung cancer, cervical cancer, endometrial cancer, ovarian cancer, kidney cancer,
schwannomas, gliomas, ependimomas, and neoplastic or non-neoplastic disorders that benefit

from anti-VEGF therapy.

[0021] According to another aspect, the present invention provides a pharmaceutical
formulation comprising an anti-VEGF agent in a pharmaceutically acceptable carrier

formulation for local administration such as into the eye.

[0022] In embodiments, the present invention discloses novel constructs, wherein the
constructs potently neutralize the activity of VEGF while, at the same time, have strong

heparin-binding characteristics.
BRIEF DESCRIPTION OF THE DRAWINGS

[0023] A better understanding of the features and advantages of the present disclosure
will be obtained by reference to the following detailed description that sets forth illustrative
embodiments, in which the principles of the disclosure are utilized, and the accompanying

drawings of which:

[0024] FIGURE 1 depicts a schematic representation of exemplary constructed fusion
proteins with various Ig-like extracellular domains of VEGFR-1 (V) fused to Fc-IgG (Fc).
The following constructs are shown: Vi23-Fc; Vas-Fc; Vi23.3-Fe; Vass-Fe; Viasa-Fe; Vas.

4-Fc; Vi24-Fc and Va4-Fe.
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[0025] FIGURE 2 depicts a strategy of plasmid construction and expression.

[0026] FIGURE 3 depicts the amino acid sequence and nucleic acid sequence of
construct Vio3. SEQ ID No: 1 and SEQ ID No: 2, respectively.

[0027] FIGURE 4 depicts the amino acid sequence and nucleic acid sequence of
construct Va.3. SEQ ID No: 3 and SEQ ID No: 4, respectively.

[0028] FIGURE 5 depicts the amino acid sequence and nucleic acid sequence of
construct Viz33. SEQ ID No: 5 and SEQ ID No: 6, respectively.

[0029] FIGURE 6 depicts the amino acid sequence and nucleic acid sequence of
construct Va33. SEQ ID No: 7 and SEQ ID No: 8, respectively.

[0030] FIGURE 7 depicts the amino acid sequence and nucleic acid sequence of
construct Via334. SEQ ID No: 9 and SEQ ID No: 10, respectively.

[0031] FIGURE 8 depicts the amino acid sequence and nucleic acid sequence of
construct Va34. SEQ ID No: 11 and SEQ ID No: 12, respectively.

[0032] FIGURE 9 depicts the amino acid sequence and nucleic acid sequence of
construct Va4. SEQ ID No: 13 and SEQ ID No: 14, respectively.

[0033] FIGURE 10 depicts the expression of VEGFR-1 constructs in 293 cells.

[0034] FIGURE 11 depicts silver-stained PAGE gels under reducing and non-
reducing conditions of 200 ng of each VEGFR-1 Fc fusion protein compared to EYLEA.

[0035] FIGURE 12 depicts inhibitory effects of VEGF receptor chimeric proteins on

VEGF-stimulated endothelial cell proliferation.

[0036] FIGURE 13 depicts competition of VEGF for Biotinylated VEGF (at 100
ng/ml) binding to VEGFRI soluble receptor.

[0037] FIGURE 14 depicts VEGFR-1 soluble receptor binding to Biotinylated VEGF

and bovine vitreous.

[0038] FIGURE 15 depicts bovine vitreous-bound V1233 is biologically active.
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[0039] FIGURE 16 shows effects of control IgG, EYLEA, or VEGFR-1 Fc fusion
proteins on choroidal neovascularization (CNV) area. Each protein was injected intravitreally
in the mouse at the dose of 2.5 mg one day before laser treatment. EYLEA was tested also at
25 mg. Asterisks denote significant differences (Student’s t test) compared to the appropriate

IgG control groups ( **p < 0.01, *p < 0.05).

[0040] FIGURES 17A and 17B show effects of EYLEA, V1233 or control IgG on
CNV area following a single intravitreal administration (2.5 mg), 1 day, 7 days or 14 days
before laser treatment. Asterisk denote significant differences (p<0.05, Student’s t test)
compared to the IgG control group. Figure 17B shows representative CD31

immunofluorescence images of groups in FIGURE 17A.
DETAILED DESCRIPTION

[0041] All publications, patents, and patent applications mentioned in this
specification are incorporated herein by reference to the same extent as if each individual
publication, patent, or patent application was specifically and individually indicated to be

incorporated by reference.

[0042] It is understood that aspects and embodiments of the invention described
herein include “consisting” and/or “consisting essentially of” aspects and embodiments.
Other objects, advantages and features of the present invention will become apparent from the

following specification taken in conjunction with the accompanying figures.

[0043] When introducing elements of the present invention or the preferred

[T L 1

embodiment(s) thereof, the articles “a,” “an,” “the,” and “said” are intended to mean that

9 el

there are one or more of the elements. The terms “comprising,” “including,” and “having” are
intended to be inclusive and mean that there may be additional elements other than the listed

elements.

" 99 il 99 il

[0044] As used herein, the terms “comprises,” “comprising,” “includes,” “including,”

" PR TS

contains”, “containing,

PR TS

“has,” “having, characterized by,” or any other variation thereof,
are intended to encompass a non-exclusive inclusion, subject to any limitation explicitly

indicated otherwise, of the recited components. For example, a fusion protein, a
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pharmaceutical composition, and/or a method that “comprises” a list of elements (e.g.,
components, features, or steps) is not necessarily limited to only those elements (or
components or steps), but may include other elements (or components or steps) not expressly

listed or inherent to the fusion protein, pharmaceutical composition and/or method.

[0045] As used herein, the transitional phrases “consists of” and “consisting of”
exclude any element, step, or component not specified. For example, “consists of” or
“consisting of” used in a claim would limit the claim to the components, materials or steps
specifically recited in the claim except for impurities ordinarily associated therewith (i.e.,
impurities within a given component). When the phrase “consists of” or “consisting of”
appears in a clause of the body of a claim, rather than immediately following the preamble,
the phrase “consists of” or “consisting of”” limits only the elements (or components or steps)
set forth in that clause; other elements (or components) are not excluded from the claim as a

whole.

[0046] As used herein, the transitional phrases “consists essentially of” and
“consisting essentially of” are used to define a fusion protein, pharmaceutical composition,
and/or method that includes materials, steps, features, components, or elements, in addition to
those literally disclosed, provided that these additional materials, steps, features, components,
or elements do not materially affect the basic and novel characteristic(s) of the claimed
invention. The term “consisting essentially of” occupies a middle ground between

“comprising” and “consisting of”.

[0047] As used herein, the term “pharmaceutical composition” contemplates
compositions comprising one or more therapeutic agents or drugs as described below, and one

or more pharmaceutically acceptable excipients, carriers, or vehicles.

[0048] As used herein, the term “pharmaceutically acceptable excipients, carriers, or
vehicles” comprises any acceptable materials, and/or any one or more additives known in the

bR INTS

art. As used herein, the term “excipients,” “carriers,” or “vehicle” refer to materials suitable
for drug administration through various conventional administration routes known in the art.
Excipients, carriers, and vehicles useful herein include any such materials known in the art,

which are nontoxic and do not interact with other components of the composition in a
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deleterious manner, and generally refers to an excipient, diluent, preservative, solubilizer,
emulsifier, adjuvant, and/or vehicle with which an active agent or drug is administered. Such
carriers may be sterile liquids, such as water and oils, including those of petroleum, animal,
vegetable or synthetic origin, such as peanut oil, soybean oil, mineral oil, sesame oil and the
like, polyethylene glycols, glycerine, 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 as ethylenediaminetetraacetic acid; and agents
for the adjustment of tonicity such as sodium chloride or dextrose may also be a carrier.
Methods for producing compositions in combination with carriers are known to those of skill
in the art. In some embodiments, the language “pharmaceutically acceptable carrier” is
intended to include any and all solvents, dispersion media, coatings, isotonic and absorption
delaying agents, and the like, compatible with pharmaceutical administration. The use of

such media and agents for pharmaceutically active substances is well known in the art.

[0049] As used herein, the term "therapeutically effective amount" refers to those
amounts that, when administered to a particular subject in view of the nature and severity of
that subject’s condition, will have a desired therapeutic effect, e.g., an amount which will
cure, prevent, inhibit, or at least partially arrest or partially prevent a target condition. In
some embodiments, the term “therapeutically effective amount” or “effective amount” refers
to an amount of a therapeutic agent or drug that when administered alone or in combination
with an additional therapeutic agent or drug to a cell, tissue, organ, or subject is effective to
prevent or ameliorate ocular diseases and cancers, including, but not limited to, age-related
macular degeneration, proliferative diabetic retinopathy, retinal vein occlusion, choroidal
neovascularization secondary to myopia; retinopathy of prematurity, diabetic macular edema,
polypoidal choroidal vasculopathy, colorectal cancer, lung cancer, breast cancer, pancreatic
cancer, and prostate cancer. A therapeutically effective dose further refers to that amount of
the therapeutic agent or drug sufficient to result in amelioration of symptoms, e.g., treatment,
healing, prevention, or amelioration of the relevant medical condition, or an increase in rate of
treatment, healing, prevention, or amelioration of such conditions. When applied to an
individual active ingredient administered alone, a therapeutically effective dose refers to that

ingredient alone. When applied to a combination, a therapeutically effective dose refers to
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combined amounts of the active ingredients that result in the therapeutic effect, whether

administered in combination, serially or simultaneously.

[0050] As used herein, the terms “treating,” “treatment,” or “alleviation” refers to
therapeutic treatment wherein the object is to slow down (lessen) if not cure the targeted
pathologic condition or disorder or prevent recurrence of the condition. A subject is
successfully “treated” if, after receiving a therapeutic amount of a therapeutic agent or drug,
the subject shows observable and/or measurable reduction in or absence of one or more signs
and symptoms of the particular condition. Reduction of the signs or symptoms of a condition
may also be felt by the subject. A subject is also considered treated if the subject experiences
stable condition. In some embodiments, treatment with a therapeutic agent or drug is
effective to result in the subjects being symptom-free 3 months after treatment, preferably 6
months, more preferably one year, even more preferably 2 or more years post treatment.
These parameters for assessing successful treatment and improvement in the condition are

readily measurable by routine procedures familiar to a physician of appropriate skill in the art.

[0051] As used herein, “preventative” treatment is meant to indicate a postponement
of development of a condition or a symptom of a condition, suppressing symptoms that may
appear, or reducing the risk of developing or recurrence of a condition or symptom.
“Curative” treatment includes reducing the severity of or suppressing the worsening of an

existing symptom, or condition.

[0052] As used herein, the term “therapeutic agent,” “anti-VEGF agent,” “fusion
protein,” “chimeric protein,” or ‘“recombinant protein” comprises a first polypeptide
operatively linked to a second polypeptide, wherein the “therapeutic agent,” “anti-VEGF

"

agent,” “fusion protein,” “chimeric protein,” or “recombinant protein” inhibits the activity of
VEGF. Chimeric proteins may optionally comprise a third, fourth or fifth or other
polypeptide operatively linked to a first or second polypeptide. Chimeric proteins may
comprise two or more different polypeptides. Chimeric proteins may comprise multiple
copies of the same polypeptide. Chimeric proteins may also comprise one or more mutations
in one or more of the polypeptides. Methods for making chimeric proteins are well known in

PRI

the art. In some embodiments the term “therapeutic agent,” “fusion protein,” “chimeric
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protein,” or “recombinant protein” refers to any constructs expressed or synthesized,
including but not limited to, peptides or proteins operatively linking one or more of the Ig-like

domains or domain fragments of VEGFR-1 and/or VEGFR-2 with Fec-I1gG.

[0053] The term “Ig-like domains™ refers to Ig-like domains 1-7 of VEGFR-1 and
VEGFR-2. The term “Ig-like domain fragments” comprise a portion of a full length domain,
generally the heparin and/or VEGF binding or variable region thereof. Examples of domain
fragments include amino acid sequences comprising a segment of at least 75%, more
preferably at least 80%, 90%, 95%, and most preferably 99% of the full length domain with
100% sequence identity and variations thereof. Variations in the amino acid sequences of
fusion proteins are contemplated as being encompassed by the present disclosure, providing
that the variations in the amino acid sequence maintain at least 75%, more preferably at least
80%, 90%, 95%, and most preferably 99%. Certain percentages in between are included,
such as 75%, 76%, 77%, 718%, 19% 80%, 81%, 82%, 83%, 84%. 85%, 86%. 87%, 88%. 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, and 99% sequence identity. In particular,
conservative amino acid replacements are contemplated. Conservative replacements are those
that take place within a family of amino acids that are related in their side chains. Genetically
encoded amino acids are generally divided into families: (1) acidic amino acids are aspartate,
glutamate; (2) basic amino acids are lysine, arginine, histidine; (3) non-polar amino acids are
alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan, and (4)
uncharged polar amino acids are glycine, asparagine, glutamine, cysteine, serine, threonine,
tyrosine. The hydrophilic amino acids include arginine, asparagine, aspartate, glutamine,
glutamate, histidine, lysine, serine, and threonine. The hydrophobic amino acids include
alanine, cysteine, isoleucine, leucine, methionine, phenylalanine, proline, tryptophan, tyrosine
and valine. Other families of amino acids include (i) serine and threonine, which are the
aliphatic-hydroxy family; (ii) asparagine and glutamine, which are the amide containing
family; (ii1) alanine, valine, leucine and isoleucine, which are the aliphatic family; and (iv)
phenylalanine, tryptophan, and tyrosine, which are the aromatic family. For example, it is
reasonable to expect that an isolated replacement of a leucine with an isoleucine or valine, an
aspartate with a glutamate, a threonine with a serine, or a similar replacement of an amino

acid with a structurally related amino acid will not have a major effect on the binding or
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properties of the resulting molecule, especially if the replacement does not involve an amino
acid within a framework site. Whether an amino acid change results in a functional fusion
protein can readily be determined by assaying the specific activity of the fusion protein
derivative. Fragments or analogs of fusion proteins can be readily prepared by those of
ordinary skill in the art. Preferred amino- and carboxy-termini of fragments or analogs occur

near boundaries of functional domains.

[0054] As used herein, an “isolated” or “purified” fusion protein means the fusion
protein is the predominant species present (i.e., on a molar basis it is more abundant than any
other individual species in the composition), and preferably a substantially purified fraction is
a composition wherein the fusion protein comprises at least about 50% (on a molar basis) of
all macromolecular species present. Generally, a purified composition will comprise more
than about 80% of all macromolecular species present in the composition, more preferably
more than about 85%, 90%, 95%, and 99%. Most preferably, the fusion protein is purified to
essential homogeneity (contaminant species cannot be detected in the composition by
conventional detection methods) wherein the composition consists essentially of a single

macromolecular species.

[0055] Values or ranges may be expressed herein as “about,” from “about” one
particular value, and/or to “about” another particular value. When such values or ranges are
expressed, other embodiments disclosed include the specific value recited, from the one
particular value, and/or to the other particular value. Similarly, when values are expressed as
approximations, by use of the antecedent “about,” it will be understood that the particular
value forms another embodiment. It will be further understood that there are a number of
values disclosed therein, and that each value is also herein disclosed as “about” that particular
value in addition to the value itself. In embodiments, “about” can be used to mean, for
example, within 10% of the recited value, within 5% of the recited value, or within 2% of the

recited value.

[0056] In one aspect the present invention discloses a composition comprising a

therapeutic agent, where the therapeutic agent comprises one or more heparin binding
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domains of VEGFR-1 or VEGFR-2, and one or more VEGF binding domains, thereby
inhibiting the binding of VEGF to its cognate receptor.

[0057] In embodiments, the present invention provides an anti-VEGF agent
comprising a VEGF binding portion operatively linked to a Fc-IgG, wherein the VEGF
binding portion comprises at least one VEGF binding domain that is an IgG-like domain 2 of
VEGFR-1, and wherein the anti-VEGF agent has a VEGF-stimulated mitogenesis-inhibiting
ability greater than aflibercept. In embodiments, the present invention provides that the anti-
VEGF agent has a vitreous binding ability greater than aflibercept. In embodiments, the
present invention provides that the anti-VEGF agent has a vitreous bound VEGF-stimulated
endothelial cell proliferation-inhibiting ability greater than aflibercept. In embodiments, the
present invention provides that the agent has an increased half-life in vivo compared to

aflibercept.

[0058] In embodiments, the present invention provides that the VEGF binding portion
consists essentially of IgG-like domains 1, 2, and 3 of VEGFR-1 (Vi23). In embodiments,

the anti-VEGF agent comprises amino acid sequence as defined in SEQ ID No: 1.

[0059] In embodiments, the present invention provides that the VEGF binding portion
consists essentially of IgG-like domains 2 and 3 of VEGFR-1 (V23). In embodiments, the

anti-VEGF agent comprises amino acid sequence as defined in SEQ ID No: 3.

[0060] In embodiments, the present invention provides that the VEGF binding portion
consists essentially of IgG-like domains 1, 2, 3 and 3 of VEGFR-1 (V123:3). In embodiments,

the anti-VEGF agent comprises amino acid sequence as defined in SEQ ID No: 5.

[0061] In embodiments, the present invention provides that the VEGF binding portion
consists essentially of IgG-like domains 2, 3 and 3 of VEGFR-1 (V233). In embodiments, the

anti-VEGF agent comprises amino acid sequence as defined in SEQ ID No: 7.

[0062] In embodiments, the present invention provides pharmaceutical compositions
comprising a therapeutically effective amount of an anti-VEGF agent as defined claims and a
pharmaceutically acceptable excipient. In embodiments, the present invention provides

methods of treating a VEGF-related disorder in a subject in need comprising administering to
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the subject a therapeutically effective amount of an anti-VEGF agent as defined. The anti-

VEGF agent can be directly injected into the affected tissue or organ, such as an eye.

[0063] In embodiments the invention can be used to treat a wide variety of VEGF-
related disordes incxluding neovascular age related macular degeneration, choroidal
neovascularization secondary to myopia, proliferative diabetic retinopathy, diabetic macular
edema, retinal vascular obstruction such as retinal vein occlusion, ocular tumors, von Hippel
Lindau syndrome, retinopathy of prematurity, polypoid choroidal vasculopathy, colorectal
cancer, lung cancer, cervical cancer, endometrial cancer, ovarian cancer, kidney cancer,
schwannomas, gliomas, ependimomas, and neoplastic or non-neoplastic disorders that benefit

from anti-VEGF therapy.

[0064] In some embodiments, the therapeutic agent is in an administrable dosage
form, comprising the therapeutic agent, and an additional excipient, carrier, adjuvant, solvent,

or diluent.

[0065] In some embodiments, the present invention discloses a pharmaceutical
composition suitable for treating and/or preventatively treating a subject, wherein the

therapeutic agent is contained in an amount effective to achieve its intended purpose.

[0066] In some embodiments, the therapeutic agent or compositions disclosed herein
are administered by injection. In certain embodiments, the compositions or the therapeutic
agent are injected directly into the diseased organ or tissue. In some embodiments, the
therapeutic agent can be topically administered, for example, by patch or direct application to
the diseased organ or tissue, or by iontophoresis. The therapeutic agents may be provided in
sustained release compositions, such as those described in, for example, U.S. Pat. Nos.
5,672,639 and 5,595,760. The use of immediate or sustained release compositions depends on
the nature of the condition being treated. I the condition consists of an acute or over-acule
disorder, {reatment with an immediate release form will be preferred over a prolonged release
composition.  Allernatively, f{or certain preventative or long-terrn treatruents, a susiained

released composition may be appropriate.

[0067] The therapeutic agent may also be delivered using an implant, such as but not

limited to an intraocular implant. Such implants may be biodegradable and/or biocompatible
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implants, or may be non- biodegradable implants. The implants may be permeable or
impermeable to the active agent. The specific implants for delivery of the therapeutic agent is
dependent on both the affected tissue or organ as well as the nature of the condition being

treated. The use of such implants is well known in the art.

[0068] The inhibitors described in this invention can be formulated in nanoparticles or
other drug formulations in order to provide precise delivery to specific tissues and also

provide controlled release therapy.

[0069] The inhibitors described in this application can be delivered not only as
purified recombinant proteins but also by a gene therapy approach. Recombinant adeno-
associated vectors (rAAVs) or other suitable vectors can be used to deliver the VEGF

inhibitor by sub-retinal or intravitreal delivery*-**.

[0070] In a related aspect, the present invention provides a method for treating a
VEGF-related or neovascular disorder in a subject, wherein the method involves
administering to the subject: (a) an effective amount of a fusion protein capable of binding
heparin and diminishing or preventing the development of unwanted neovasculature. The
fusion protein may be combined with other anti-VEGF agents including, but are not limited
to: antibodies or antibody fragments specific to VEGF; antibodies specific to VEGF
receptors; compounds that inhibit, regulate, and/or modulate tyrosine kinase signal
transduction; VEGF polypeptides; oligonucleotides that inhibit VEGF expression at the
nucleic acid level, for example antisense RNAs; and various organic compounds and other

agents with angiogenesis inhibiting activity.

[0071] The invention provides that heparin-binding mediated by D3 (or other Ig-like
domain) of VEGFRI1%, while a disadvantage for systemic administration, can confer
important advantages for intravitreal (or other local) administration. Indeed, the ability to bind
HGPSG, key components of the extracellular matrix*, promotes accumulation in the vitreous
as well as retinal penetration®’. The invention provides a series of VEGFR-1 Fc fusion
constructs having differential abilities to interact with HSPGs. This enables election of VEGF
inhibYitors with different duration/half life in the eye, which are useful under difference

clinical conditions.
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[0072] The features and other details of the invention will now be more particularly
described and pointed out in the following examples describing preferred techniques and
experimental results. The examples are provided for the purpose of illustrating the invention

and should not be construed as limiting.
EXAMPLES

[0073] In embodiments, the present invention therefore discloses anti-VEGF agents
that are novel and improve on existing anti-VEGF agents, including aflibercept, owing to high
biological potency combined with strong heparin-binding characteristics. The heparin
binding is predictive of a longer half-life and consequently reduced frequency of

administration.

[0074] The invention provides that heparin-binding mediated by D3 (or other Ig-like
domain) of VEGFRI1%, while a disadvantage for systemic administration, can confer
important advantages for intravitreal (or other local) administration. Indeed, the ability to bind
HGPSG, key components of the extracellular matrix®®, may promote accumulation in the
vitreous as well as retinal penetration®®. The invention provides a series of VEGFR-1 Fc

fusion constructs having differential abilities to interact with HSPGs.

[0075] Fig. 1 provides a schematic representation of the constructs employed here.
Fig. 2 illustrates the vector employed and the cloning strategy. Fig. 3-9 show the nucleic acid

and amino acid sequences of the constructs generated.

[0076] The Examples show that the expression levels of most constructs were low; V.
234, V1233, V234 and Vi24 were almost completely undetectable in the conditioned media.
Previous studies had shown that VEGF isoforms with high affinity for heparin (VEGFig9 or
VEGF206) are undetectable in the conditioned media of transfected cells, being tightly bound
to the cells surface or the extracellular matrix®' 32, However, they could be released in a
soluble form by the addition of heparin or heparinase, indicating that the binding site
consisted of HSPG* 32 . This example sought to determine whether the addition of heparin
may also affect the levels of recombinant VEGFR-1 fusion proteins. Indeed, adding heparin to
the media of transfected cells in 6-well plates resulted in dose-dependent increases in the

concentrations of recombinant protein in the media (Fig. 10).
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[0077] In seeking to purify the recombinant proteins, conventional protein A (PA)
affinity chromatography alone yielded a major band of the expected mass, but with numerous
minor bands, likely reflecting the interaction of the recombinant proteins with host cell-
derived HSPGs and other molecules. A protocol was developed that removed such impurities,
as described in Methods. A wash at high pH (for example 9.2) in the presence of 1.2 M NaCl
while the protein is bound to PA, resulted in release of numerous contaminants. The next step,
anion exchange chromatography with Hi-Trap Q, was very effective at removing the bulk of
contaminants and aggregates, while the purified proteins were in the flow-through. The LPS
levels in the final purified preparations were < 0.1 EU/mg (range 0.02-0.08), a very low level
compatible with preclinical studies **. As shown in Fig. 11, the purity of recombinant proteins
was >95%, as assessed by silver-stained SDS/PAGE gel and was similar to that of the FDA-
approved drug EYLEA.

[0078] The recombinant proteins were tested for their ability to inhibit mitogenesis
stimulated by VEGF (10ng/ml) in bovine choroidal endothelial cells. The recombinant
proteins had inhibitory effects, with ICso values were in the range of ~1 nM, except for V1-2-4
and V24, which were less potent (Fig. 12). Interestingly, EYLEA, even at the highest
concentration tested, inhibited no more than ~80% of VEGF -stimulated proliferation (Fig.
12). In contrast, the present VEGFR-1 constructs, (except, Vizo4 and V24), completely
blocked VEGF-induced proliferation (Fig. 12). Binding assays documented the interaction
between the soluble VEGF receptors and the biotinylated VEGF and the ability of VEGF to
displace binding (Fig. 13, 14).

[0079] To further define therapeutically relevant interactions, we sought to assess
whether the recombinant proteins bind bovine vitreous in vitro. As illustrated in Fig.14, while
EYLEA or control IgG had little or no binding, the present proteins showed significant
binding. The strongest binders were V1-2-3-3, V2-3-3 and V1-2-3-4 followed by V1-2-3. V2-3 had
intermediate binding characteristics, between EYLEA (or control IgG) and Viass.
AVASTIN, a monoclonal antibody” commonly used to treat intraocular neovascularization,

also had little or no binding.
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[0080] To determine whether vitreous-bound VEGFR-1 FC fusion may be
biologically active, plates were coated with bovine vitreous. Addition of V1-2-3-3, but not
EYLEA or control IgG, inhibited the ability of exogenously added VEGF to stimulate
endothelial cell proliferation (Fig. 15).

[0081] The recombinant proteins were tested in the mouse CNV assay and compared
them to control IgG or EYLEA"  Each protein was injected intravitreally at the dose of 2.5
1g one day before laser treatment. EYLEA was tested also at 25 pig. Vi23, V23, Vi233 and
V233 at the dose of 2.5 pug demonstrated a degree of inhibition similar or greater to that
achieved with 25 ug EYLEA. However, none of the constructs containing D4 demonstrated

significant inhibition under the circumstances tested (Fig. 16).

[0082] To determine whether heparin binding may translate in durable therapeutic
effects following a single administration, Vi233, EYLEA or control IgG, were injected
intravitreally (2.5 pg) 1 day, 7 days or 14 days before the laser-induced injury. As shown in
Fig.17, EYLEA resulted in a significant inhibition only when administered 1 day before the
injury. However, V1233 resulted in a significant inhibition also when administered 7 days or

14 days prior to the injury.

[0083] Disclosed are several novel VEGFR-1-Fc constructs evaluated in a variety of
in vitro and in vivo assays. To purify the recombinant proteins, a multi-step protocol was
used. This was dictated to a large degree by the relatively low expression levels in transiently
expressing 293 cells, requiring the addition of heparin to the media to improve release.
However, the need to use heparin may be in part or entirely obviated by different host cells
(e.g., having a different composition of HSPG or mutants thereof) or by higher expression

levels such as in amplified, stable cell lines.

[0084] All constructs, except V2-4, potently neutralized the activity of VEGF and, at
the same time, had strong heparin-binding characteristics, which may predict a long half-life
following intravitreal administration. The example documents that these proteins bind to
bovine vitreous. The strongest binders were V1-2-3-3, V2-3-3, V1-2-3-4, followed by V1-2-3. V2-
3 had significant but lower vitreous binding. Control IgG, EYLEA, or AVASTIN had instead

minimal binding. One of the strongest vitreous binders, V1-2-3-3, was selected to test the
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hypothesis that a vitreal matrix-bound VEGFR1 Fc constructs may be biologically active. As
shown in Fig. 15, in plates coated with bovine vitreous, addition of V1-2-3-3, but not EYLEA
or control IgG, inhibited the ability of exogenously added VEGF to stimulate endothelial cell

proliferation.

[0085] Next the recombinant proteins were tested in the mouse CNV model for their
ability to inhibit laser-induced neovascularization. EYLEA was used as a positive control and
human IgG1 as a negative control. Relatively low dose was chosen for in vivo testing, being
best suited to reveal potency differences among the various constructs. Also, it has been
reported that intravitreal administration of relatively high doses of antibodies of the IgGl
isotype may have off-target inhibitory effects, mediated by FcgRI (CD64) and c-Cbl, when
injected intravitreally 3. The dose employed should avoid such off-target effects and detect

truly specific effects.

[0086] As shown in Fig. 16, EYLEA resulted in an approximately 30% inhibition at
the dose of 2.5 pg and ~ 50% inhibition at 25 pg. These findings are largely consistent with
the published literature. Saishin et al reported that the intravitreal injection of ~5 ug
aflibercept resulted in ~30% inhibition of CNV area in the mouse *. Indeed, the dose of 40
ug is commonly used to achieve a maximal effect in the mouse CNV model 6. An
unexpected finding of our study was the greater potency of some of our constructs: V1-2-3,
V2-3, V1-2-3-3 and V2-3-3. Administering 2.5 g of these constructs one day before the injury
matched or even exceeded the level of inhibition achieved with 25 pg of EYLEA. The finding
that V1-2-3-3, but not EYLEA, has significant effect on preventing CNV when administered 7
days or 14 days before the injury (Fig. 17), documents the durability of the effect and the

therapeutic value.

[0087] An unexpected finding is that none of the constructs containing D4 (V1-2-3-4,
V2-3-4, V1-2-4, V2-4) resulted in marked inhibition in vivo (at least at the dose tested), in spite
of the fact that these molecules (with the exception of V24) demonstrated an ability to block
VEGF-stimulated mitogenesis in vitro. However, all of these constructs demonstrated a
propensity to form multimers or aggregates, as assessed by SDS/PAGE gel under non-

reducing conditions (Fig. 11) or size exclusion chromatography (not shown). Although
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earlier work ¥/ identified D4 (together with D7) as a requirement for VEGFR-1 dimerization,
such effect has been known to be ligand-dependent. Crystal structure studies revealed a loop

in D4 responsible for such homotypic interactions 2.

It is conceivable that high
concentrations and/or the forced dimerization imposed by the Fc construct may result in
ligand-independent interactions, resulting in aggregation. In any event, aggregates are not
desirable pharmaceuticals given the possibility of inflammation and immunogenicity - % .
Therefore, an aspect of the present invention is the identification of constructs having

VEGFR-1 D2/D3, but not D4, in embodiments.

[0088] It is noteworthy that well-characterized Fc mutations, well known to the
skilled in the art, that reduce effector functions could be useful additions to the invention in
order to minimize antibody-dependent cytoxicity (ADCC) well as interactions with Clq and

the initiation of the complement cascade™.

[0089] In conclusion, aflibercept was designed to eliminate the heparin-binding
heparin domain in order to improve systemic half-life for oncological indications. The
constructs described in the present study are instead designed to promote binding and

retention in the vitreous to ensure more sustained and therapeutically relevant interactions.
Methods

[0090] For construction of VEGFR-1gcp-Fc expression plasmids, the nucleic acid
fragments encoded the signal peptide and a variety of extracellular Ig-like domains one to
four *° of VEGRF-1 (Gene ID: 2321) were synthesized by GenScript USA Inc. The variety of
the extracellular Ig-like domain constructs is as follows: V123 contains D1, 2 and 3; V23, D1
and D2; V1234, D1, 2, 3 and 4; V1233, D1, 2, 3 and 3; V234, D 2, 3 and 4; V124, D1, 2 and
4; V24, D2 and 4; F7 is ECD2, 2 and 3 and F8 is ECD2 and 3. The synthesized fragments
were inserted into pFUSE-hlgG1-Fc vector (InvivoGen, #pfuse-hgifcl) at EcoRI and BglII
sites, generating the plasmids containing the various Fltl ECDs. Then, using PrineSTAR
Mutagenesis Basal Kit (Takara, RO46A), the interval amino acid R and S (BglII site) between
the ECDs and the Fc fragment were removed, generating the plasmids (F1-F8) expressing the
fusion proteins of Flt1 ECDs with a 227-amino acid human IgG1-Fec.
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Transfection and Conditioned Media Preparation

[0091] The Expi293 expression system (Life technologies, A14524) was used to
generate the conditioned media for purification, according to the manufacturer’s instructions.
In brief, Expi293F™ C(ells (ThermoFisher) were suspension-cultured in Expi293™
expression medium at 37°C in a humidified atmosphere with 8% CO2. When the cell density
reached to 2.5 million/ml, plasmids DNA and ExpiFectamine™ 293 reagent was mixed,
incubated 5 min and added to the cells. The final concentration of the DNA and transfected
reagent was 1ug and 2.7 pl per milliliter respectively. Five hours after transfection, 100pg/ml
Heparin (Sigma, H3149) and protease inhibitor cocktail, 1:400 (Sigma, P1860), were added to
the cells. 16 hours after transfection, enhancer reagents 1 and 2 were added. Ninety-six hours
after transfection, conditioned media were harvested. Aliquots were tested for Fc fusion
proteins concentrations using a human Fc ELISA Kit (Syd Labs, EK000095-HUFC-2)
according to the manufacturer’s instructions. Protease inhibitors were added (1:500) to the

bulk, which was stored at -80°C until further use.

Purification of recombinant proteins

[0092] Pyrogen-free reagents were employed. Prior to use, columns and equipment
(Akta Explorer System) were sanitized by exposure to 0.5 N NaOH for approximately 45
minutes. Conditioned media from transfected cells were adjusted to PBS, 0.01% polysorbate
(PS) 20. PS20 was added to buffers at all steps. After centrifugation at 20,000 xg for 30
minutes, supernatants were subjected to protein A (PA) affinity chromatography using a Hi-
Trap MabSelect SuRe (5 ml, GE Healthcare). After loading, the column was washed with
20mM diethanolamine, pH 9.2, 1.2 M NaCl, prior to elution with 0.1 M citric acid, pH 3.0,
which was immediately neutralized. The PA elution pool was then diluted in 20mM
diethanolamine, pH 9.2, and applied to Hi-Trap Q (5 ml, GE Healthcare) anion-exchange
column. The bound material was eluted with a gradient of NaCl. The flow-through, which
contained the purified recombinant protein, was immediately adjusted to 20 mM Tris, pH 6.8,
and then concentrated through binding to heparin-sepharose (Hi-Trap™-HS). After a wash
with 0.2-0.45 M NaCl (depending on the construct), the recombinant VEGFR1 fusion protein

was eluted with 1 M NaCl. The final polishing step consisted of size-exclusion
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chromatography (SEC), using, for example, Superdex 200 Increase, 10/300 GL or Hi-Load
16/600 Superdex 200 pg, GE Healthcare. Finally, the proteins were buffer-exchanged by
dialysis into 10 mM Tris, pH 6.8, 10 mM histidine, 1% threalose, 40 mM NaCl, 0.01% PS20.
To determine endotoxin levels, ToxinSensor Chromogenic LAL Endotoxin Assay Kit

(GenScript, LO0350) was used according to the manufacturer’s protocol.

Cell proliferation assays

[0093] Bovine endothelial cell proliferation assays were performed essentially as
previously described *!. Log phase growing bovine choroidal endothelial cells (BCEC)
(passage <10) were trypsinized, re-suspended and seeded in 96-well plates (no coating) in low
glucose DMEM supplemented with 10% bovine calf serum, 2 mM glutamine, and antibiotics,
at a density of 1000 cells per well in 200 pl volume. thVEGFiss (Peprotech) was added at
the concentration of 10 ng/ml. Aflibercept (EYLEA) was purchased from a pharmacy. The
inhibitors were added to cell at various concentrations, as indicated in the figures., before
adding the ligands. After 5 or 6 days, cells were incubated with Alamar Blue for 4hr.
Fluorescence was measured at 530 nm excitation wavelength and 590 nm emission

wavelength.

Solid-phase VEGFR-1 variant binding assays

[0094] Costar 96-well EIA/RIA stripwells (#2592, Corning Incorporated, Kennebunk,
ME) were coated overnight at 40C with purified VEGF receptor proteins (250ng/well) in
coating buffer (Biolegend, San Diego, CA, #421701). Nonspecific binding sites were blocked
by incubating the strips with 2% BSA (Sigma, A6003) in PBS for 1 hour at room temperature
(RT) after a single wash with ELISA wash buffer (R&D systems 895003). Strips were then
washed 3 times, followed by adding biotinylated human VEGFi¢s (G&P Biosciences, Santa
Clara, CA) in assay diluent (Biolegend, #421203) alone or in combination with various
concentrations of non-biotinylated human VEGF165 (R&D systems) at 370C for 2 hours.
After three washes, bound biotinylated human VEGFiss to VEGFR1 was detected by
incubation with HRP Streptavidin (1:1000, Biolegend, #405210) for 1 hour at RT. Strips
were washed 5 times before incubation with TMB high sensitivity substrate solution

(Biolegend, #421501) for 30 min, and absorbance at 450nm was measured after adding equal



10

15

20

25

WO 2019/147944 PCT/US2019/015160

24-

amount of stop solution (Biolegend, #77316). All experiments were carried out in duplicate

wells and repeated for at least two times.

In vitro binding to bovine vitreous

[0095] Bovine vitreous (InVision BioResource, Seattle, WA) was thawed at 4oC.
Material was first diluted 1:1 with PBS, filtered through 0.22pum filter, aliquoted and stored at
-800C. Total protein concentration of bovine vitreous material was measured by Pierce BCA
protein assay. Costar 96-well EIA/RIA stripwells were coated with bovine vitreous
(1png/well) for 4hr at RT, followed by one wash with ELISA wash buffer. Nonspecific binding
sites were blocked by adding 2% BSA in PBS for 1hr at RT, followed by washing three times
with 0.01% PBS-T. To each well, 50ul VEGFRI1 or control proteins were added overnight at
40C. Next day, plates were washed three times with 0.01% PBS-T, followed by incubating
with 100ul AP-conjugated goat anti-human Fc (1:2000, Invitrogen, #A18832)) for 1hr at RT.
Plates were further washed five times with 0.01% PBS-T before adding 50ul 1 step PNPP
substrate (Thermo Scientific, Rockford, IL, #37621) for 15-30min at RT. OD was measured at
405nm.

[0096] Effects of vitreous bound VEGFR1 on VEGF-stimulated endothelial cell
proliferation in Costar 96-well EIA/RIA stripwells were first UV-sterilized for 1hr, followed
by coating with 1pg/well bovine vitreous, diluted in PBS for 4hr at RT. Plates were washed
with PBS once, blocked with 2% BSA at 4° C, and washed two times with PBS in biosafety
hood. Equal amounts of soluble receptors or control IgG were added to plates, diluted in PBS
O/N at 40C (50ul/well). Plates were then washed once with PBS, followed by one wash with
assay media containing 10% BCS. 100 pl media was added to each well, followed by
addition of VEGF at 5 ng/ml or PBS only as no VEGF control. Plates were incubated with
VEGF or PBS for 1lhr, followed by adding 100ul BCEC cell suspension (final 2500

cells/well). 48 hrs later, proliferation was measured by adding Alamar Blue.

Laser-induced choroidal neovascularization (CNV)

[0097] Male C57BL/6J mice (6-8 week) were anesthetized with ketamine/Xylazine

cocktail before laser treatment. CNV lesions were induced by laser photocoagulation using a
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diode laser (IRIDEX, Oculight GL) and a slit lamp (Zeiss) with a spot size of 50 um, power of
180 mW and exposure duration of 100 ms. 3 #*, Four laser burns were typically induced at 3,
6, 9 and 12 o’clock position around the optic disc in each eye. Different constructs or IgG
isotype control were injected intravitreally, at the dose of 2.5 pg per eye, in a 1yl volume.
EYLEA was used as a positive control at 2.5 or 25 pug. One day after injection, laser treatment
was conducted and eyes were enucleated and fixed in 4% paraformaldehyde (PFA) for 15
min, 7 days after laser treatment. In a separate set of studies, selected constructs were injected
once 1 day, 7 days or 14 days prior to laser treatment. Choroid-sclera complexes and retinas
were separated and anti-CD31 immunofluorescence (IF) was performed to evidence the
vasculature by whole mount staining of both retina and choroidal tissues. For CD31 IF, rat
anti-mouse antibody BD 550274 was diluted 1:100 and incubated overnight at 4 °C. After 4-
hour incubation with a secondary anti-rat antibody (Life Technologies A11006), whole
mounts were imaged at 488 nm. Quantification of neovascularization in lesion area and
vascular density in retina was carried out by Image J. P values were assessed by Student’s t

test (significant change, p<0.05).
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CLAIMS:

1. A method of treating a VEGF-related condition in an eye of a subject
comprising administering an anti-VEGF agent to the eye, wherein:

the anti-VEGF agent comprises a VEGF binding portion operatively linked to a

Fc-1gG domain,

the VEGF binding portion consists essentially of formula D2-D3, and wherein:

D2 is an IgG-like domain 2 of VEGFR-1, and

D3 is a non-glycosylated IgG-like domain 3 of VEGFR-1.

2. Use of an anti-VEGF agent in the manufacture of a medicament for treating

2019212622 23 Apr 2024

a VEGF-related condition of the eye, wherein:
the anti-VEGF agent comprises a VEGF binding portion operatively linked to a
Fc-1gG domain,
the VEGF binding portion consists essentially of formula D2-D3, and wherein:
D2 is an IgG-like domain 2 of VEGFR-1, and
D3 is a non-glycosylated IgG-like domain 3 of VEGFR-1.

3, The method of claim 1 or the use of claim 2, wherein:
D2 has a sequence according to amino acid residues 35-127 of SEQ ID NO: 3, and
D3 has a sequence according to amino acid residues 133-232 of SEQ ID NO: 3.

4. A purified anti-VEGF agent comprising a VEGF binding portion
operatively linked to a Fc-IgG domain, wherein:

the VEGF binding portion consists essentially of formula D2-D3, and wherein:

D2 has a sequence according to amino acid residues 35-127 of SEQ ID NO: 3, and

D3 has a sequence according to amino acid residues 133-232 of SEQ ID NO: 3.

5. A purified anti-VEGF agent comprising a VEGF binding portion
operatively linked to a Fc-1gG, wherein the VEGF binding portion comprises amino acid
residues 27 to 459 of SEQ ID NO: 3.

6. A pharmaceutical composition comprising a therapeutically effective
amount of a purified anti-VEGF agent and a pharmaceutically acceptable excipient,

wherein:
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the anti-VEGF agent comprises a VEGF binding portion operatively linked to a
Fc-1gG domain,

the VEGF binding portion consists essentially of formula D2-D3, and wherein:
D2 has a sequence according to amino acid residues 35-127 of SEQ ID NO: 3, and
D3 has a sequence according to amino acid residues 133-232 of SEQ ID NO: 3.

7. The method of claim 1 or 3, the use of claim 2 or 3, the purified anti-VEGF
agent of claim 4 or 5, or the pharmaceutical composition of claim 6, wherein the Fc-1gG

domain comprises a sequence according to amino acid residues 233-459 of SEQ ID NO:

3.

8. The method of any one of claims 1, 3 and 7, the use of any one of claims
2, 3 and 7, or the pharmaceutical composition of claim 6, wherein the anti-VEGF agent
comprises an amino acid sequence according to amino acid residues 27 to 459 of SEQ ID

NO: 3.

9. The method of any one of claims 1, 3, 7, and 8, or the use of any one of
claims 2, 3, 7, and 8, wherein the VEGF-related condition of the eye comprises

neovascularization.

10. The method or use of claim 9, wherein the neovascularization comprises

choroidal neovascularization.

11. The method of any one of claims 1, 3, 7, and 8, or the use of any one of
claims 2, 3, 7, and 8, wherein the VEGF-related condition comprises age-related macular

degeneration.

12. The method or use of claim 9, wherein the neovascularization comprises

retinal neovascularization.

13. The method of any one of claims 1, 3, 7, and 8, or the use of any one of
claims 2, 3, 7, and 8, wherein the VEGF-related condition of the eye comprises

proliferative diabetic retinopathy.

14. The method of any one of claims 1, 3, and 7-13, or the use of any one of
claims 2, 3, and 7-13, wherein the VEGF-related condition of the eye comprises choroidal

neovascularization secondary to myopia, diabetic macular edema, retinal vascular
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occlusion, an ocular tumour, retinopathy of prematurity, or polypoidal choroidal

vasculopathy.

15, The method of any one of claims 1, 3, and 7-14, the use of any one of
claims 2, 3, and 7-14, the purified anti-VEGF agent of claim 4 or 5, or the pharmaceutical
composition of claim 6, wherein the anti-VEGF agent has a vitreous bound VEGF-

stimulated endothelial cell proliferation-inhibiting ability greater than aflibercept.

16. The method of any one of claims 1, 3, and 7-15, the use of any one of
claims 2, 3, and 7-15, the purified anti-VEGF agent of claim 4 or 5, or the pharmaceutical
composition of claim 6, wherein the anti-VEGF agent has a longer duration after

intraocular injection compared to aflibercept.

17. The method of any one of claims 1, 3, and 7-16, or the use of any one of
claims 2, 3, and 7-16, wherein the anti-VEGF agent is formulated for an intravitreal

injection.
18. A nucleic acid encoding the purified anti-VEGF agent of claim 4 or 5.
19. A nucleic acid comprising a sequence according to SEQ ID NO: 4.

20. An expression vector comprising the nucleic acid of claim 18 or 19.
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SEQUENCE LISTING

<110> THE REGENTS OF THE UNIVERSITY OF CALIFORNIA

<1206> METHODS AND COMPOSITIONS FOR TREATMENT OF ANGIOGENIC DISORDERS
USING ANTI-VEGF AGENTS

<130> 24978-0470

<140>
<141>

<150> 62/622,382
<151> 2018-01-26

<160> 14

<170> PatentIn version 3.5
<210> 1

<211> 558

<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 1
Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser
1 5 10 15

Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Ser Lys Leu Lys Asp Pro
20 25 30

Glu Leu Ser Leu Lys Gly Thr Gln His Ile Met Gln Ala Gly Gln Thr
35 40 45

Leu His Leu Gln Cys Arg Gly Glu Ala Ala His Lys Trp Ser Leu Pro
50 55 60

Glu Met Val Ser Lys Glu Ser Glu Arg Leu Ser Ile Thr Lys Ser Ala
65 70 75 80

Page 1



Cys

Ala

Pro

Ser

Ile

145

Thr

Leu

Ile

Ala

Gln

225

Lys

Pro

Gly

Gln

Thr

Asp

130

Ile

Ser

Ile

Ile

Thr

210

Thr

Leu

Leu

Arg

Ala

Ser

115

Thr

His

Pro

Pro

Ser

195

Val

Asn

Leu

Asn

Asn

Asn

100

Lys

Gly

Met

Asn

Asp

180

Asn

Asn

Thr

Arg

Thr
260

Gly

85

His

Lys

Arg

Thr

Ile

165

Gly

Ala

Gly

Ile

Gly

245

Arg

Lys

Thr

Lys

Pro

Glu

150

Thr

Lys

Thr

His

Ile

230

His

Val

Gln

Gly

Glu

Phe

135

Val

Arg

Tyr

Leu

215

Asp

Thr

Gln

Phe

Phe

Thr

120

Val

Arg

Thr

Ile

Lys

200

Tyr

Val

Leu

Met

24978-0470_SL.txt

Cys Ser Thr Leu Thr

Tyr

105

Glu

Glu

Glu

Leu

Ile

185

Glu

Lys

Gln

Val

Thr
265

90

Ser

Ser

Met

Leu

Lys

170

Trp

Ile

Thr

Ile

Leu

250

Trp

Page 2

Cys

Ala

Tyr

Val

155

Lys

Asp

Gly

Asn

Ser

235

Asn

Ser

Lys

Ile

Ser

140

Ile

Phe

Ser

Leu

Tyr

220

Thr

Cys

Tyr

Tyr

Tyr

125

Glu

Pro

Pro

Arg

Leu

205

Leu

Pro

Thr

Pro

Leu

Leu

110

Ile

Ile

Cys

Leu

Lys

190

Thr

Thr

Arg

Ala

Asp
270

Asn

95

Ala

Phe

Pro

Arg

Asp

175

Gly

Cys

His

Pro

Thr

255

Glu

Thr

Val

Ile

Glu

Val

160

Thr

Phe

Glu

Arg

Val

240

Thr

Lys



Asn

Ala

Asp

305

Ser

Cys

Leu

Glu

Lys

385

Lys

Leu

Lys

Lys

Lys

Asn

290

Lys

Val

Pro

Phe

Val

370

Phe

Pro

Thr

Val

Ala
450

Arg

275

Ile

Gly

Asn

Pro

Pro

355

Thr

Asn

Arg

Val

Ser

435

Lys

Ala

Phe

Leu

Thr

Cys

340

Pro

Cys

Trp

Glu

Leu

420

Asn

Gly

Ser

Tyr

Tyr

Ser

325

Pro

Lys

Val

Tyr

Glu

405

His

Lys

Gln

Val

Ser

Thr

310

Val

Ala

Pro

Val

Val

390

Gln

Gln

Ala

Pro

Arg

Val

295

Cys

His

Pro

Lys

Val

375

Asp

Tyr

Asp

Leu

Arg
455

Arg

280

Leu

Arg

Ile

Glu

Asp

360

Asp

Gly

Asn

Trp

Pro

440

Glu

24978-0470_SL.txt

Arg Ile Asp Gln Ser

Thr

Val

Tyr

Leu

345

Thr

Val

Val

Ser

Leu

425

Ala

Pro

Ile

Arg

Asp

330

Leu

Leu

Ser

Glu

Thr

410

Asn

Pro

Gln

Asp

Ser

315

Lys

Gly

Met

His

Val

395

Tyr

Gly

Ile

Val

Lys

300

Gly

Asp

Gly

Ile

Glu

380

His

Arg

Lys

Glu

Tyr
460

Page 3

285

Met

Pro

Lys

Pro

Ser

365

Asp

Asn

Val

Glu

Lys

445

Thr

Asn

Gln

Ser

Thr

Ser

350

Arg

Pro

Ala

Val

Tyr

430

Thr

Leu

Ser

Asn

Phe

His

335

Val

Thr

Glu

Lys

Ser

415

Lys

Ile

Pro

His

Lys

Lys

320

Thr

Phe

Pro

Val

Thr

400

Val

Cys

Ser

Pro



Ser Glu

465

Arg

Lys Gly Phe

Gln Pro Glu

Phe
515

Gly Ser

Gln Gln

530

Gly

Asn His

545

Tyr

<210> 2
<211> 1674
<212> DNA

Glu Met

Thr

Lys Asn

470

Pro
485

Tyr

Asn Asn

500

Phe Leu

Val

Asn

Thr Gln

Ser

Tyr

Tyr

Phe

Lys

Asp Ile

Lys Thr

Ser Lys

520

Ser
535

Cys

Ser Leu

550

<213> Artificial Sequence

<220>

24978-0470_SL.txt

Gln Val Ser
475

Ala Vval

490

Glu

Thr
505

Pro Pro

Leu Thr Val

Ser Val Met

Ser
555

Ser Leu

Leu Thr Cys

Trp Glu Ser

Val Leu Asp

510

Asp Lys Ser

525

His Glu Ala

540

Pro Gly Lys

<223> Description of Artificial Sequence: Synthetic

polyn

<400> 2
atggtcagct

acaggatcta
cacatcatgc
tggtctttge
tgtggaagaa
cacactggct

gaatctgcaa

ucleotide

actgggacac
gttcaggttc
aagcaggcca
ctgaaatggt
atggcaaaca
tctacagcetg

tctatatatt

cggggtcctg

aaaattaaaa
gacactgcat
gagtaaggaa
attctgcagt
caaatatcta

tattagtgat

ctgtgegegc
gatcctgaac
ctccaatgca
agcgaaaggc
actttaacct
gctgtaccta

acaggtagac

tgctcagctg
tgagtttaaa
geggggaagc
tgagcataac
tgaacacagc
cttcaaagaa

ctttcgtaga

Page 4

Val
480

Leu

Asn
495

Ser Asp

Arg Trp

Leu His

tctgettete
aggcacccag
agcccataaa
taaatctgcc
tcaagcaaac
gaaggaaaca

gatgtacagt

60

120

180

240

300

360

420



gaaatccccg
acgtcaccta
ggaaaacgca
gaaatagggc
ctcacacatc
aaattactta
agagttcaaa
cgaattgacc
atgcagaaca
tctgttaaca
ccagcacctg

accctcatga

gaccctgagg
aagccgeggg
caccaggact
gcccccateg
accctgececc
aaaggcttct
aactacaaga
ctcaccgtgg
gaggctctgc
<210> 3

<211> 459
<212> PRT

aaattataca
acatcactgt
taatctggga
ttctgacctg
gacaaaccaa
gaggccatac
tgacctggag
aaagcaattc
aagacaaagg
cctcagtgca
aactcctggg
tctcceggac
tcaagttcaa
aggagcagta
ggctgaatgg
agaaaaccat
catcccggga
atcccagcga
ccacgcectcc
acaagagcag

acaaccacta

catgactgaa
tactttaaaa
cagtagaaag
tgaagcaaca
tacaatcata
tcttgtecte
ttaccctgat
ccatgccaac
actttatact
tatatatgat
gggaccgtca
ccctgaggtc
ctggtacgtg
caacagcacg
caaggagtac
ctccaaagcc
ggagatgacc
catcgccgtg
cgtgctggac
gtggcagcag

cacgcagaag

<213> Artificial Sequence

24978-0470_SL.txt

ggaagggagce
aagtttccac
ggcttcatca
gtcaatgggc
gatgtccaaa
aattgtactg
gaaaaaaata
atattctaca
tgtcgtgtaa
aaagacaaaa
gtcttectcet
acatgcgtgg
gacggcgtgg
taccgtgtgg
aagtgcaagg
aaagggcagc
aagaaccagg
gagtgggaga
tccgacggcet
gggaacgtct

agcctctecc

Page 5

tcgtcattcc
ttgacacttt
tatcaaatgc
atttgtataa
taagcacacc
ctaccactcc
agagagcttc
gtgttcttac
ggagtggacc
ctcacacatg
tccccccaaa
tggtggacgt
aggtgcataa
tcagcgtcect
tctccaacaa
cccgagaacc
tcagcctgac
gcaatgggca
ccttcttect
tctcatgcetc

tgtctccggg

ctgcegggtt
gatccctgat
aacgtacaaa
gacaaactat
acgcccagtc
cttgaacacg
cgtaaggcga
tattgacaaa
atcattcaaa
cccaccgtgce
acccaaggac
gagccacgaa
tgccaagaca
caccgtcctg
agccctccca
acaggtgtac
ctgcctggtc
gccggagaac
ctacagcaag
cgtgatgcac

taaa

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1674



<220>
<223> Description of Artificial
polypeptide

<400> 3
Met Val Ser Tyr

1

Cys

Gly

Met

Asn

65

Asp

Asn

Asn

Thr

Arg

145

Thr

Leu

Arg

Thr

50

Ile

Gly

Ala

Gly

Ile

130

Gly

Arg

Leu

Pro

35

Glu

Thr

Lys

Thr

His

115

Ile

His

Val

Leu

20

Phe

Gly

Val

Arg

Tyr

100

Leu

Asp

Thr

Gln

Trp

5

Thr

Val

Arg

Thr

Ile

85

Lys

Tyr

Val

Leu

Met
165

Asp Thr

Gly Ser

Glu Met

Glu Leu
55

Leu Lys
70

Ile Trp

Glu Ile

Lys Thr

Gln Ile
135

Val Leu
150

Thr Trp

Gly

Ser

Tyr

40

Val

Lys

Asp

Gly

Asn

120

Ser

Asn

Ser

24978-0470_SL.txt

Sequence: Synthetic

Val Leu
10

Ser Gly
25

Ser Glu

Ile Pro

Phe Pro

Ser Arg

90

Leu Leu

105

Tyr Leu

Thr Pro

Cys Thr

Tyr Pro
170

Leu Cys

Ile Phe

Ile Pro

Cys Arg
60

Leu Asp
75

Lys Gly

Thr Cys

Thr His

Arg Pro
140

Ala Thr
155

Asp Glu

Page 6

Ala

Ile

Glu

45

Val

Thr

Phe

Glu

Arg

125

Val

Thr

Leu

Ser

30

Ile

Thr

Leu

Ile

Ala

110

Gln

Lys

Pro

Asn

Leu

15

Asp

Ile

Ser

Ile

Ile

95

Thr

Thr

Leu

Leu

Lys
175

Ser

Thr

His

Pro

Pro

80

Ser

Val

Asn

Leu

Asn

160

Arg



Ala

Phe

Leu

Thr

225

Cys

Pro

Cys

Trp

Glu

305

Leu

Asn

Gly

Ser

Tyr

Tyr

210

Ser

Pro

Lys

Val

Tyr

290

Glu

His

Lys

Gln

Val

Ser

195

Thr

Val

Ala

Pro

Val

275

Val

Gln

Gln

Ala

Pro
355

Arg

180

Val

Cys

His

Pro

Lys

260

Val

Asp

Tyr

Asp

Leu

340

Arg

Arg

Leu

Arg

Ile

Glu

245

Asp

Asp

Gly

Asn

Trp

325

Pro

Glu

Arg

Thr

Val

Tyr

230

Leu

Thr

Val

Val

Ser

310

Leu

Ala

Pro

Ile

Ile

Arg

215

Asp

Leu

Leu

Ser

Glu

295

Thr

Asn

Pro

Gln

Asp

Asp

200

Ser

Lys

Gly

Met

His

280

Val

Tyr

Gly

Ile

Val
360

24978-0470_SL.txt

Gln Ser Asn Ser His

185

Lys

Gly

Asp

Gly

Ile

265

Glu

His

Arg

Lys

Glu

345

Tyr

Met Gln Asn

Pro Ser Phe
220

Lys Thr His
235

Pro Ser Val
250

Ser Arg Thr

Asp Pro Glu

Asn Ala Lys
300

Val val Ser
315

Glu Tyr Lys
330

Lys Thr Ile

Thr Leu Pro

Page 7

Lys

205

Thr

Phe

Pro

Val

285

Thr

Val

Cys

Ser

Pro
365

Ala

190

Asp

Ser

Cys

Leu

Glu

270

Lys

Lys

Leu

Lys

Lys

350

Ser

Asn

Lys

Val

Pro

Phe

255

Val

Phe

Pro

Thr

Val

335

Ala

Arg

Ile

Gly

Asn

Pro

240

Pro

Thr

Asn

Arg

Val

320

Ser

Lys

Glu



Glu Met Thr

370

Tyr Pro Ser

385

Asn Asn Tyr

Phe Leu Tyr

Val Phe

435

Asn

Thr Gln

450

Lys

<210> 4
<211> 1377
<212> DNA

Lys Asn

Asp Ile

Gln

Ala

Val
375

Ser

Val Glu

390

Thr
405

Lys

Ser
420

Lys
Ser

Cys

Ser Leu

Thr

Leu

Ser

Ser

Pro Pro

Thr Val

Val Met

440

Leu Ser

455

<213> Artificial Sequence

<220>

24978-0470_SL.txt

Leu Thr Cys

Glu Ser

395

Trp

Val Leu

410

Asp

Asp Ser

425

Lys

His Glu Ala

Pro Gly Lys

Leu Val
380

Lys
Asn Gly Gln
Ser Asp

Gly

Gln
430

Arg Trp

Leu His Asn

445

<223> Description of Artificial Sequence: Synthetic

polyn

<400> 4
atggtcagct

acaggatcta
agtgaaatcc
gttacgtcac
gatggaaaac

aaagaaatag

ucleotide

actgggacac
gttcaggtat
ccgaaattat
ctaacatcac
gcataatctg

ggcttctgac

cggggtcctg

atttattagt
acacatgact
tgttacttta
ggacagtaga

ctgtgaagca

ctgtgcgcgc
gatacaggta
gaaggaaggg
aaaaagtttc
aagggcttca

acagtcaatg

tgctcagctg
gacctttcgt
agctcgtcat
cacttgacac
tcatatcaaa

ggcatttgta

Page 8

Gly Phe

Glu
400

Pro

Ser Phe

415

Gln Gly

His Tyr

tctgecttctc
agagatgtac
tccectgecgg
tttgatccct
tgcaacgtac

taagacaaac

60

120

180

240

300

360



tatctcacac
gtcaaattac
acgagagttc
cgacgaattg
aaaatgcaga
aaatctgtta
tgcccagcac
gacaccctca
gaagaccctg
acaaagccgc
ctgcaccagg
ccagccccca
tacaccctgc
gtcaaaggct
aacaactaca
aagctcaccg
cacgaggctc
<210> 5

<211> 659
<212> PRT

atcgacaaac
ttagaggcca
aaatgacctg
accaaagcaa
acaaagacaa
acacctcagt
ctgaactcct
tgatctcccg
aggtcaagtt
gggaggagca
actggctgaa
tcgagaaaac
ccccatcccg
tctatcccag
agaccacgcc
tggacaagag

tgcacaacca

caatacaatc
tactcttgtc
gagttaccct
ttcccatgcc
aggactttat
gcatatatat
ggggggaccg
gacccctgag
caactggtac
gtacaacagc
tggcaaggag
catctccaaa
ggaggagatg
cgacatcgcc
tcccgtgcetg
caggtggcag

ctacacgcag

<213> Artificial Sequence

<220>

24978-0470_SL.txt

atagatgtcc
ctcaattgta
gatgaaaaaa
aacatattct
acttgtcgtg
gataaagaca
tcagtcttcc
gtcacatgcg
gtggacggceg
acgtaccgtg
tacaagtgca
gccaaagggc
accaagaacc
gtggagtggs
gactccgacg

caggggaacg

aagagcctct

aaataagcac
ctgctaccac
ataagagagc
acagtgttct
taaggagtgg
aaactcacac
tcttcccccc
tggtggtgga
tggaggtgca
tggtcagcgt
aggtctccaa
agccccgaga
aggtcagcct
agagcaatgg
gctccttcett
tcttctcatg

ccctgtctcc

<223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 5

accacgccca
tcccttgaac
ttccgtaagg
tactattgac
accatcattc
atgcccaccg
aaaacccaag
cgtgagccac
taatgccaag
cctcaccgtc
caaagccctc
accacaggtg
gacctgcctg
gcageccggag
cctctacagc
ctccgtgatg

gggtaaa

Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala Leu Leu Ser

1

5

10

Page 9

15

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1377



Cys

Glu

Leu

Glu

65

Cys

Ala

Pro

Ser

Ile

145

Thr

Leu

Ile

Leu

Leu

His

50

Met

Gly

Gln

Thr

Asp

130

Ile

Ser

Ile

Ile

Leu

Ser

35

Leu

Val

Arg

Ala

Ser

115

Thr

His

Pro

Pro

Ser
195

Leu

20

Leu

Gln

Ser

Asn

Asn

100

Lys

Gly

Met

Asn

Asp

180

Asn

Thr

Lys

Cys

Lys

Gly

85

His

Lys

Arg

Thr

Ile

165

Gly

Ala

Gly

Gly

Arg

Glu

70

Lys

Thr

Lys

Pro

Glu

150

Thr

Lys

Thr

Ser

Thr

Gly

55

Ser

Gln

Gly

Glu

Phe

135

Gly

Val

Arg

Tyr

Ser

Gln

40

Glu

Glu

Phe

Phe

Thr

120

Val

Arg

Thr

Ile

Lys
200

24978-0470_SL.txt

Ser Gly Ser Lys Leu

25

His

Ala

Arg

Cys

Tyr

105

Glu

Glu

Glu

Leu

Ile

185

Glu

Ile

Ala

Leu

Ser

90

Ser

Ser

Met

Leu

Lys

170

Trp

Ile

Met

His

Ser

75

Thr

Cys

Ala

Tyr

Val

155

Lys

Asp

Gly

Gln

Lys

60

Ile

Leu

Lys

Ile

Ser

140

Ile

Phe

Ser

Leu

Page 10

Ala

45

Trp

Thr

Thr

Tyr

Tyr

125

Glu

Pro

Pro

Arg

Leu
205

Lys

30

Gly

Ser

Lys

Leu

Leu

110

Ile

Ile

Cys

Leu

Lys

190

Thr

Asp

Gln

Leu

Ser

Asn

95

Ala

Phe

Pro

Arg

Asp

175

Gly

Cys

Pro

Thr

Pro

Ala

80

Thr

Val

Ile

Glu

Val

160

Thr

Phe

Glu



Ala

Gln

225

Lys

Pro

Asn

Ala

Asp

305

Ser

Thr

Cys

Tyr

Gln
385

Thr

210

Thr

Leu

Leu

Lys

Asn

290

Lys

Val

Pro

Thr

Pro

370

Ser

Val

Asn

Leu

Asn

Arg

275

Ile

Gly

Asn

Arg

Ala

355

Asp

Asn

Asn

Thr

Arg

Thr

260

Ala

Phe

Leu

Thr

Pro

340

Thr

Glu

Ser

Gly

Ile

Gly

245

Arg

Ser

Tyr

Tyr

Ser

325

Val

Thr

Lys

His

His

Ile

230

His

Val

Val

Ser

Thr

310

Val

Lys

Pro

Asn

Ala
390

Leu

215

Asp

Thr

Gln

Arg

Val

295

Cys

His

Leu

Leu

Lys

375

Asn

Tyr

Val

Leu

Met

Arg

280

Leu

Arg

Ile

Leu

Asn

360

Arg

Ile

24978-0470_SL.txt

Lys Thr Asn Tyr Leu

Gln

Val

Thr

265

Arg

Thr

Val

Tyr

Arg

345

Thr

Ala

Phe

Ile

Leu

250

Trp

Ile

Ile

Arg

Asp

330

Gly

Arg

Ser

Tyr

Ser

235

Asn

Ser

Asp

Asp

Ser

315

Lys

His

Val

Val

Ser
395

220

Thr

Cys

Tyr

Gln

Lys

300

Gly

Ala

Thr

Gln

Arg

380

Val

Page 11

Pro

Thr

Pro

Ser

285

Met

Pro

Val

Leu

Met

365

Arg

Leu

Thr

Arg

Ala

Asp

270

Asn

Gln

Ser

Gln

Val

350

Thr

Arg

Thr

His

Pro

Thr

255

Glu

Ser

Asn

Phe

Ile

335

Leu

Trp

Ile

Ile

Arg

Val

240

Thr

Lys

His

Lys

Lys

320

Ser

Asn

Ser

Asp

Asp
400



Lys

Gly

Asp

Gly

Ile

465

Glu

His

Arg

Lys

Glu

545

Tyr

Leu

Met

Pro

Lys

Pro

450

Ser

Asp

Asn

Val

Glu

530

Lys

Thr

Thr

Gln

Ser

Thr

435

Ser

Arg

Pro

Ala

Val

515

Tyr

Thr

Leu

Cys

Asn

Phe

420

His

Val

Thr

Glu

Lys

500

Ser

Lys

Ile

Pro

Leu
580

Lys

405

Lys

Thr

Phe

Pro

Val

485

Thr

Val

Cys

Ser

Pro

565

Val

Asp

Ser

Cys

Leu

Glu

470

Lys

Lys

Leu

Lys

Lys

550

Ser

Lys

Lys

Val

Pro

Phe

455

Val

Phe

Pro

Thr

Val

535

Ala

Arg

Gly

Gly

Asn

Pro

440

Pro

Thr

Asn

Arg

Val

520

Ser

Lys

Glu

Phe

24978-0470_SL.txt

Leu

Thr

425

Cys

Pro

Cys

Trp

Glu

505

Leu

Asn

Gly

Glu

Tyr
585

Tyr

410

Ser

Pro

Lys

Val

Tyr

490

Glu

His

Lys

Gln

Met

570

Pro

Thr Cys Arg Val

Val

Ala

Pro

Val

475

Val

Gln

Gln

Ala

Pro

555

Thr

Ser

His

Pro

Lys

460

Val

Asp

Tyr

Asp

Leu

540

Arg

Lys

Asp

Page 12

Ile

Glu

445

Asp

Asp

Gly

Asn

Trp

525

Pro

Glu

Asn

Ile

Tyr

430

Leu

Thr

Val

Val

Ser

510

Leu

Ala

Pro

Gln

Ala
590

Arg

415

Asp

Leu

Leu

Ser

Glu

495

Thr

Asn

Pro

Gln

Val

575

Val

Ser

Lys

Gly

Met

His

480

Val

Tyr

Gly

Ile

Val

560

Ser

Glu



Trp Glu

595

Val Leu

610

Asp

Asp
625

Lys

His Glu Ala

Pro Gly Lys

<210> 6
<211> 1977
<212> DNA

Ser Asn Gly Gln

Pro Glu
600

Ser Asp Gly Ser Phe

Ser Arg Trp Gln

615

Gln Gly

630

Leu His Asn

645

His Tyr

<213> Artificial Sequence

<220>

24978-0470_SL.txt

Asn Asn Tyr Lys Thr Thr Pro Pro

Phe Leu Tyr

Asn Val Phe
635

Thr Gln Lys
650

605

Ser Lys
620

Ser Cys

Ser Leu

<223> Description of Artificial Sequence: Synthetic

polyn

<400> 6
atggtcagct

acaggatcta
cacatcatgc
tggtctttge
tgtggaagaa
cacactggct
gaatctgcaa
gaaatccccg

acgtcaccta

ucleotide

actgggacac
gttcaggttc
aagcaggcca
ctgaaatggt
atggcaaaca
tctacagctg
tctatatatt
aaattataca

acatcactgt

cggggtcctg

aaaattaaaa
gacactgcat
gagtaaggaa
attctgcagt
caaatatcta
tattagtgat
catgactgaa

tactttaaaa

ctgtgegegce
gatcctgaac
ctccaatgca
agcgaaaggc
actttaacct
gctgtaccta
acaggtagac
ggaagggagce

aagtttccac

tgctcagctg
tgagtttaaa
geggggaagc
tgagcataac
tgaacacagc
cttcaaagaa
ctttcgtaga
tcgtcattcec

ttgacacttt

Page 13

Leu Thr Val

Ser Val Met

640

Ser Leu Ser

655

tctgettete
aggcacccag
agcccataaa
taaatctgcc
tcaagcaaac
gaaggaaaca
gatgtacagt
ctgcegggtt

gatccctgat

60

120

180

240

300

360

420

480

540



ggaaaacgca
gaaatagggc
ctcacacatc
aaattactta
agagttcaaa
cgaattgacc
atgcagaaca
tctgttaaca
gtcaaattac
acgagagttc
cgacgaattg
aaaatgcaga
aaatctgtta
tgcccagcac
gacaccctca
gaagaccctg
acaaagccgc
ctgcaccagg
ccagccccca
tacaccctgc
gtcaaaggct
aacaactaca
aagctcaccg

cacgaggctc

taatctggga
ttctgacctg
gacaaaccaa
gaggccatac
tgacctggag
aaagcaattc
aagacaaagg
cctcagtgca
ttagaggcca
aaatgacctg
accaaagcaa
acaaagacaa
acacctcagt
ctgaactcct
tgatctcccg
aggtcaagtt
gggaggagea
actggctgaa
tcgagaaaac
ccccatceccg
tctatcccag
agaccacgcc
tggacaagag

tgcacaacca

cagtagaaag
tgaagcaaca
tacaatcata
tcttgtecte
ttaccctgat
ccatgccaac
actttatact
tatatatgat
tactcttgtc
gagttaccct
ttcccatgec
aggactttat
gcatatatat
geggggaccg
gacccctgag
caactggtac
gtacaacagc
tggcaaggag
catctccaaa
ggaggagatg
cgacatcgcc
tccegtgetg
caggtggcag

ctacacgcag

24978-0470_SL.txt

ggcttcatca
gtcaatgggc
gatgtccaaa
aattgtactg
gaaaaaaata
atattctaca
tgtcgtgtaa
aaagcagtcc
ctcaattgta
gatgaaaaaa
aacatattct
acttgtcgtg
gataaagaca
tcagtcttcc
gtcacatgcg
gtggacggcg
acgtaccgtg
tacaagtgca
gccaaagggc
accaagaacc
gtggagtggg
gactccgacg

caggggaacsg

aagagcctct

tatcaaatgc
atttgtataa
taagcacacc
ctaccactcc
agagagcttc
gtgttcttac
ggagtggacc
aaataagcac
ctgctaccac
ataagagagc
acagtgttct
taaggagtgg
aaactcacac
tctteccccc
tggtggtgga
tggaggtgca
tggtcagegt
aggtctccaa
agccccgaga
aggtcagcct
agagcaatgg
gctecttett
tcttctcatg

ccctgtctec

Page 14

aacgtacaaa
gacaaactat
acgcccagtc
cttgaacacg
cgtaaggcga
tattgacaaa
atcattcaaa
accacgccca
tcccttgaac
ttccgtaagg
tactattgac
accatcattc
atgcccaccg
aaaacccaag
cgtgagccac
taatgccaag
cctcaccgtc
caaagccctc
accacaggtg
gacctgcctg
gcagccggag
cctctacagc
ctccgtgatg

gggtaaa

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1977



<210> 7
<211> 560
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 7
Met Val Ser Tyr Trp

1

Cys

Gly

Met

Asn

65

Asp

Asn

Asn

Thr

Leu

Arg

Thr

50

Ile

Gly

Ala

Gly

Ile
130

Leu

Pro

35

Glu

Thr

Lys

Thr

His

115

Ile

Leu

20

Phe

Gly

Val

Arg

Tyr

100

Leu

Asp

5

Thr

Val

Arg

Thr

Ile

85

Lys

Tyr

Val

Asp

Gly

Glu

Glu

Leu

70

Ile

Glu

Gln

Thr

Ser

Met

Leu

55

Trp

Ile

Thr

Ile
135

Gly

Ser

Tyr

40

Val

Lys

Asp

Gly

Asn

120

Ser

24978-0470_SL.txt

Sequence: Synthetic

Val Leu
10

Ser Gly
25

Ser Glu

Ile Pro

Phe Pro

Ser Arg

90

Leu Leu
105

Tyr Leu

Thr Pro

Leu

Ile

Ile

Cys

Leu

75

Lys

Thr

Thr

Arg

Cys

Phe

Pro

Arg

60

Asp

Gly

Cys

His

Pro
140

Page 15

Ala

Ile

Glu

45

Val

Thr

Phe

Glu

Arg

125

Val

Leu

Ser

30

Ile

Thr

Leu

Ile

Ala

110

Gln

Lys

Leu

15

Asp

Ile

Ser

Ile

Ile

95

Thr

Thr

Leu

Ser

Thr

His

Pro

Pro

80

Ser

Val

Asn

Leu



Arg

145

Thr

Ala

Phe

Leu

Thr

225

Pro

Thr

Glu

Ser

Asn

305

Phe

Gly

Arg

Ser

Tyr

Tyr

210

Ser

Val

Thr

Lys

His

290

Lys

Lys

His

Val

Val

Ser

195

Thr

Val

Lys

Pro

Asn

275

Ala

Asp

Ser

Thr

Gln

Arg

180

Val

Cys

His

Leu

Leu

260

Lys

Asn

Lys

Val

Leu

Met

165

Arg

Leu

Arg

Ile

Leu

245

Asn

Arg

Ile

Gly

Asn
325

Val

150

Thr

Arg

Thr

Val

Tyr

230

Arg

Thr

Ala

Phe

Leu

310

Thr

Leu

Trp

Ile

Ile

Arg

215

Asp

Gly

Arg

Ser

Tyr

295

Tyr

Ser

Asn

Ser

Asp

Asp

200

Ser

Lys

His

Val

Val

280

Ser

Thr

Val

24978-0470_SL.txt
Cys Thr Ala Thr Thr

Tyr

Gln

185

Lys

Gly

Ala

Thr

Gln

265

Arg

Val

Cys

His

Pro

170

Ser

Met

Pro

Val

Leu

250

Met

Arg

Leu

Arg

Ile
330

155

Asp

Asn

Gln

Ser

Gln

235

Val

Thr

Arg

Thr

Val

315

Tyr

Glu

Ser

Asn

Phe

220

Ile

Leu

Trp

Ile

Ile

300

Arg

Asp

Page 16

Lys

His

Lys

205

Lys

Ser

Asn

Ser

Asp

285

Asp

Ser

Lys

Pro

Asn

Ala

190

Asp

Ser

Thr

Cys

Tyr

270

Gln

Lys

Gly

Asp

Leu

Lys

175

Asn

Lys

Val

Pro

Thr

255

Pro

Ser

Met

Pro

Lys
335

Asn

160

Ile

Gly

Asn

Arg

240

Ala

Asp

Asn

Gln

Ser

320

Thr



His

Val

Thr

Glu

385

Lys

Ser

Lys

Ile

Pro

465

Leu

Asn

Ser

Thr

Phe

Pro

370

Val

Thr

Val

Cys

Ser

450

Pro

Val

Gly

Asp

Cys

Leu

355

Glu

Lys

Lys

Leu

Lys

435

Lys

Ser

Lys

Gln

Gly
515

Pro

340

Phe

Val

Phe

Pro

Thr

420

Val

Ala

Arg

Gly

Pro

500

Ser

Pro

Pro

Thr

Asn

Arg

405

Val

Ser

Lys

Glu

Phe

485

Glu

Phe

Cys

Pro

Cys

Trp

390

Glu

Leu

Asn

Gly

Glu

470

Tyr

Asn

Phe

Pro

Lys

Val

375

Tyr

Glu

His

Lys

Gln

455

Met

Pro

Asn

Leu

Ala

Pro

360

Val

Val

Gln

Gln

Ala

440

Pro

Thr

Ser

Tyr

Tyr
520

24978-0470_SL.txt
Pro Glu Leu Leu Gly Gly

345

Lys

Val

Asp

Tyr

Asp

425

Leu

Arg

Lys

Asp

Lys

505

Ser

Asp

Asp

Gly

Asn

410

Trp

Pro

Glu

Asn

Ile

490

Thr

Lys

Thr

Val

Val

395

Ser

Leu

Ala

Pro

Gln

475

Ala

Thr

Leu

Leu

Ser

380

Glu

Thr

Asn

Pro

Gln

460

Val

Val

Pro

Thr

Page 17

Met

365

His

Val

Tyr

Gly

Ile

445

Val

Ser

Glu

Pro

Val
525

350

Ile

Glu

His

Arg

Lys

430

Glu

Tyr

Leu

Trp

Val

510

Asp

Pro

Ser

Asp

Asn

Val

415

Glu

Lys

Thr

Thr

Glu

495

Leu

Lys

Ser

Arg

Pro

Ala

400

Val

Tyr

Thr

Leu

Cys

480

Ser

Asp

Ser



24978-0470_SL.txt

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala

530

535

540

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
550

545

<210> 8
<211> 1680
<212> DNA

<213> Artificial Sequence

<220>

555

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 8
atggtcagct

acaggatcta
agtgaaatcc
gttacgtcac
gatggaaaac
aaagaaatag
tatctcacac
gtcaaattac
acgagagttc
cgacgaattg
aaaatgcaga
aaatctgtta
ccagtcaaat
aacacgagag

aggcgacgaa

actgggacac
gttcaggtat
ccgaaattat
ctaacatcac
gcataatctg
ggcttctgac
atcgacaaac
ttagaggcca
aaatgacctg
accaaagcaa
acaaagacaa
acacctcagt
tacttagagg
ttcaaatgac

ttgaccaaag

cggggtcctg

atttattagt
acacatgact
tgttacttta
ggacagtaga
ctgtgaagca
caatacaatc
tactcttgtc
gagttaccct
ttcccatgcc
aggactttat
gcatatatat
ccatactctt
ctggagttac

caattcccat

ctgtgcgcgc
gatacaggta
gaaggaaggsg
aaaaagtttc
aagggcttca
acagtcaatg
atagatgtcc
ctcaattgta
gatgaaaaaa
aacatattct
acttgtcgtg
gataaagcag
gtcctcaatt
cctgatgaaa

gccaacatat

tgctcagctg
gacctttcgt
agctcgtcat
cacttgacac
tcatatcaaa
ggcatttgta
aaataagcac
ctgctaccac
ataagagagc
acagtgttct
taaggagtgg
tccaaataag
gtactgctac
aaaataagag

tctacagtgt

Page 18

560

tctgecttctc
agagatgtac
tccectgecgg
tttgatccct
tgcaacgtac
taagacaaac
accacgccca
tcccttgaac
ttccgtaagg
tactattgac
accatcattc
cacaccacgc
cactcccttg
agcttccgta

tcttactatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



gacaaaatgc
ttcaaatctg
ccgtgcccag
aaggacaccc
cacgaagacc
aagacaaagc
gtcctgcacc
ctcccagccc
gtgtacaccc
ctggtcaaag
gagaacaact
agcaagctca
atgcacgagg
<210> 9

<211> 655
<212> PRT

agaacaaaga
ttaacacctc
cacctgaact
tcatgatctc
ctgaggtcaa
cgcgggagea
aggactggct
ccatcgagaa
tgcccccatc
gcttctatcc
acaagaccac
ccgtggacaa

ctctgcacaa

caaaggactt
agtgcatata
cctgggggga
ccggacccct
gttcaactgg
gcagtacaac
gaatggcaag
aaccatctcc
ccgggaggag
cagcgacatc
gcctcccgtg
gagcaggtgg

ccactacacg

<213> Artificial Sequence

<220>

24978-0470_SL.txt

tatacttgtc
tatgataaag
ccgtcagtct
gaggtcacat
tacgtggacg
agcacgtacc
gagtacaagt
aaagccaaag
atgaccaaga
gccgtggagt
ctggactccg

cagcagggga

cagaagagcc

gtgtaaggag
acaaaactca
tcctcttccc
gcgtggtggt
gcgtggaggt
gtgtggtcag
gcaaggtctc
ggcagccccg
accaggtcag
gggagagcaa
acggctcctt
acgtcttctc

tctccctgtc

tggaccatca
cacatgccca
cccaaaaccc
ggacgtgagc
gcataatgcc
cgtcctcacc
caacaaagcc
agaaccacag
cctgacctgc
tgggcageceg
cttcctctac
atgctccgtg

tccgggtaaa

<223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 9

Met Val Ser Tyr Trp Asp Thr Gly Val Leu Leu Cys Ala
1 5 10

Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Ser Lys Leu
20 25

Glu Leu Ser Leu Lys Gly Thr Gln His Ile Met Gln Ala
35 40 45

Page 19

Leu Leu Ser
15

Lys Asp Pro
30

Gly Gln Thr

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



Leu

Glu

65

Cys

Ala

Pro

Ser

Ile

145

Thr

Leu

Ile

Ala

Gln
225

His

50

Met

Gly

Gln

Thr

Asp

130

Ile

Ser

Ile

Ile

Thr

210

Thr

Leu

Val

Arg

Ala

Ser

115

Thr

His

Pro

Pro

Ser

195

Val

Asn

Gln

Ser

Asn

Asn

100

Lys

Gly

Met

Asn

Asp

180

Asn

Asn

Thr

Cys

Lys

Gly

85

His

Lys

Arg

Thr

Ile

165

Gly

Ala

Gly

Ile

Arg

Glu

70

Lys

Thr

Lys

Pro

Glu

150

Thr

Lys

Thr

His

Ile
230

Gly

55

Ser

Gln

Gly

Glu

Phe

135

Gly

Val

Arg

Tyr

Leu

215

Asp

Glu

Glu

Phe

Phe

Thr

120

Val

Arg

Thr

Ile

Lys

200

Tyr

Val

24978-0470_SL.txt

Ala Ala His Lys Trp

Arg

Cys

Tyr

105

Glu

Glu

Glu

Leu

Ile

185

Glu

Lys

Gln

Leu

Ser

90

Ser

Ser

Met

Leu

Lys

170

Trp

Ile

Thr

Ile

Ser

75

Thr

Cys

Ala

Tyr

Val

155

Lys

Asp

Gly

Asn

Ser
235

60

Ile

Leu

Lys

Ile

Ser

140

Ile

Phe

Ser

Leu

Tyr

220

Thr

Page 20

Thr

Thr

Tyr

Tyr

125

Glu

Pro

Pro

Arg

Leu

205

Leu

Pro

Ser

Lys

Leu

Leu

110

Ile

Ile

Cys

Leu

Lys

190

Thr

Thr

Arg

Leu

Ser

Asn

95

Ala

Phe

Pro

Arg

Asp

175

Gly

Cys

His

Pro

Pro

Ala

80

Thr

Val

Ile

Glu

Val

160

Thr

Phe

Glu

Arg

Val
240



Lys

Pro

Asn

Ala

Asp

305

Ser

Lys

Tyr

Trp

Thr

385

Gly

Asn

Leu

Leu

Lys

Asn

290

Lys

Val

His

Arg

Leu

370

Arg

Asn

Leu

Leu

Asn

Arg

275

Ile

Gly

Asn

Arg

Leu

355

Lys

Gly

Tyr

Thr

Arg

Thr

260

Ala

Phe

Leu

Thr

Lys

340

Ser

Asp

Tyr

Thr

Ala
420

Gly

245

Arg

Ser

Tyr

Tyr

Ser

325

Gln

Met

Gly

Ser

Ile

405

Thr

His

Val

Val

Ser

Thr

310

Val

Gln

Lys

Leu

Leu

390

Leu

Leu

Thr

Gln

Arg

Val

295

Cys

His

Val

Val

Pro

375

Ile

Leu

Ile

Leu

Met

Arg

280

Leu

Arg

Ile

Leu

Lys

360

Ala

Ile

Ser

Val

24978-0470_SL.txt

Val Leu Asn Cys Thr Ala

Thr

265

Arg

Thr

Val

Tyr

Glu

345

Ala

Thr

Lys

Ile

Asn
425

250

Trp

Ile

Ile

Arg

Asp

330

Thr

Phe

Glu

Asp

Lys

410

Val

Ser

Asp

Asp

Ser

315

Lys

Val

Pro

Lys

Val

395

Gln

Lys

Tyr

Gln

Lys

300

Gly

Ala

Ala

Ser

Ser

380

Thr

Ser

Pro

Page 21

Pro

Ser

285

Met

Pro

Phe

Gly

Pro

365

Ala

Glu

Asn

Asp

Asp

270

Asn

Gln

Ser

Ile

Lys

350

Glu

Arg

Glu

Val

Lys
430

Thr

255

Glu

Ser

Asn

Phe

Thr

335

Arg

Val

Tyr

Asp

Phe

415

Thr

Thr

Lys

His

Lys

Lys

320

Val

Ser

Val

Leu

Ala

400

Lys

His



Thr

Phe

Pro

465

Val

Thr

Val

Cys

Ser

545

Pro

Val

Gly

Asp

Cys

Leu

450

Glu

Lys

Lys

Leu

Lys

530

Lys

Ser

Lys

Gln

Gly
610

Pro

435

Phe

Val

Phe

Pro

Thr

515

Val

Ala

Arg

Gly

Pro

595

Ser

Pro

Pro

Thr

Asn

Arg

500

Val

Ser

Lys

Glu

Phe

580

Glu

Phe

Cys

Pro

Cys

Trp

485

Glu

Leu

Asn

Gly

Glu

565

Tyr

Asn

Phe

Pro

Lys

Val

470

Tyr

Glu

His

Lys

Gln

550

Met

Pro

Asn

Leu

Ala

Pro

455

Val

Val

Gln

Gln

Ala

535

Pro

Thr

Ser

Tyr

Tyr
615

Pro

440

Lys

Val

Asp

Tyr

Asp

520

Leu

Arg

Lys

Asp

Lys

600

Ser

24978-0470_SL.txt

Glu Leu Leu Gly Gly

Asp

Asp

Gly

Asn

505

Trp

Pro

Glu

Asn

Ile

585

Thr

Lys

Thr

Val

Val

490

Ser

Leu

Ala

Pro

Gln

570

Ala

Thr

Leu

Leu

Ser

475

Glu

Thr

Asn

Pro

Gln

555

Val

Val

Pro

Thr

Met

460

His

Val

Tyr

Gly

Ile

540

Val

Ser

Glu

Pro

Val
620

Page 22

445

Ile

Glu

His

Arg

Lys

525

Glu

Tyr

Leu

Trp

Val

605

Asp

Pro

Ser

Asp

Asn

Val

510

Glu

Lys

Thr

Thr

Glu

590

Leu

Lys

Ser

Arg

Pro

Ala

495

Val

Tyr

Thr

Leu

Cys

575

Ser

Asp

Ser

Val

Thr

Glu

480

Lys

Ser

Lys

Ile

Pro

560

Leu

Asn

Ser

Arg



24978-0470_SL.txt

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
630

625

635

640

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

<210> 10

<211> 1965
<212> DNA
<213>

<220>
<223>

645

polynucleotide

<400> 10
atggtcagct

acaggatcta
cacatcatgc
tggtctttge
tgtggaagaa
cacactggct
gaatctgcaa
gaaatccccg
acgtcaccta
ggaaaacgca
gaaatagggc
ctcacacatc
aaattactta
agagttcaaa

cgaattgacc

actgggacac
gttcaggttc
aagcaggcca
ctgaaatggt
atggcaaaca
tctacagctg
tctatatatt
aaattataca
acatcactgt
taatctggga
ttctgacctg
gacaaaccaa
gaggccatac
tgacctggag

aaagcaattc

Artificial Sequence

cggggtectg

aaaattaaaa
gacactgcat
gagtaaggaa
attctgcagt
caaatatcta
tattagtgat
catgactgaa
tactttaaaa
cagtagaaag
tgaagcaaca
tacaatcata
tcttgtecte
ttaccctgat

ccatgccaac

650

ctgtgegegc
gatcctgaac
ctccaatgca
agcgaaaggc
actttaacct
gctgtaccta
acaggtagac
ggaagggagc
aagtttccac
ggcttcatca
gtcaatgggc
gatgtccaaa
aattgtactg
gaaaaaaata

atattctaca

Description of Artificial Sequence: Synthetic

tgctcagctg
tgagtttaaa
geggggaagc
tgagcataac
tgaacacagc
cttcaaagaa
ctttcgtaga
tcgtcattcec
ttgacacttt
tatcaaatgc
atttgtataa
taagcacacc
ctaccactcc
agagagcttc

gtgttcttac

Page 23

655

tctgettete
aggcacccag
agcccataaa
taaatctgcc
tcaagcaaac
gaaggaaaca
gatgtacagt
ctgcegggtt
gatccctgat
aacgtacaaa
gacaaactat
acgcccagtc
cttgaacacg
cgtaaggcga

tattgacaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



atgcagaaca
tctgttaaca
cagcaggtgc
gcatttccct
gctecgctatt
gggaattata
actctaattg
gaactcctgg
atctcccgga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacca
ccatcccggg
tatcccagceg
accacgcctc
gacaagagca
cacaaccact
<210>
<211>

<212>
<213>

11
556
PRT

<220>
<223>

aagacaaagg
cctcagtgca
ttgaaaccgt
cgccggaagt
tgactcgtgg
caatcttgcet
tcaatgtgaa
ggggaccgtc
cccctgaggt
actggtacgt
acaacagcac
gcaaggagta
tctccaaagc
aggagatgac
acatcgccgt
ccgtgetgga
ggtggcagea

acacgcagaa

polypeptide

<400> 11

actttatact
tatatatgat
agctggcaag
tgtatggtta
ctactcgtta
gagcataaaa
acccgacaaa
agtcttcctc
cacatgcgtg
ggacggcegtg
gtaccgtgtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctccgacggc

ggggaacgtc

gagcctctcc

Artificial Sequence

24978-0470_SL.txt

tgtcgtgtaa
aaagcattca
cggtcttacc
aaagatgggt
attatcaagg
cagtcaaatg
actcacacat
ttccccccaa
gtggtggacg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccccgagaac
gtcagcctga
agcaatgggc
tccttcttcc
ttctcatget

ctgtctcegg

ggagtggacc
tcactgtgaa
ggctctctat
tacctgcgac
acgtaactga
tgtttaaaaa
gcccaccgtg
aacccaagga
tgagccacga
atgccaagac
tcaccgtect
aagccctcecc
cacaggtgta
cctgectggt
agccggagaa
tctacagcaa
ccgtgatgca

gtaaa

Description of Artificial Sequence: Synthetic

Page 24

atcattcaaa
acatcgaaaa
gaaagtgaag
tgagaaatct
agaggatgca
cctcactgcec
cccagcacct
caccctcatg
agaccctgag
aaagccgegg
gcaccaggac
agcccccatc
caccctgccc
caaaggcttc
caactacaag
gctcaccgtg

cgaggctctg

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1965



Met

Cys

Gly

Met

Asn

65

Asp

Asn

Asn

Thr

Arg

145

Thr

Ala

Val

Leu

Arg

Thr

50

Ile

Gly

Ala

Gly

Ile

130

Gly

Arg

Ser

Ser

Leu

Pro

35

Glu

Thr

Lys

Thr

His

115

Ile

His

Val

Val

Tyr

Leu

20

Phe

Gly

Val

Arg

Tyr

100

Leu

Asp

Thr

Gln

Arg
180

Trp

Thr

Val

Arg

Thr

Ile

85

Lys

Tyr

Val

Leu

Met

165

Arg

Asp

Gly

Glu

Glu

Leu

70

Ile

Glu

Lys

Gln

Val

150

Thr

Arg

Thr

Ser

Met

Leu

55

Lys

Trp

Ile

Thr

Ile

135

Leu

Trp

Ile

Gly

Ser

Tyr

40

Val

Lys

Asp

Gly

Asn

120

Ser

Asn

Ser

Asp

24978-0470_SL.txt
Val Leu Leu Cys Ala

Ser

25

Ser

Ile

Phe

Ser

Leu

105

Tyr

Thr

Cys

Gln
185

10

Gly

Glu

Pro

Pro

Arg

90

Leu

Leu

Pro

Thr

Pro

170

Ser

Ile

Ile

Cys

Leu

75

Lys

Thr

Thr

Arg

Ala

155

Asp

Asn

Phe

Pro

Arg

60

Asp

Gly

Cys

His

Pro

140

Thr

Glu

Ser

Page 25

Ile

Glu

45

Val

Thr

Phe

Glu

Arg

125

Val

Thr

Lys

His

Leu

Ser

30

Ile

Thr

Leu

Ile

Ala

110

Gln

Lys

Pro

Asn

Ala
190

Leu

15

Asp

Ile

Ser

Ile

Ile

95

Thr

Thr

Leu

Leu

Lys

175

Asn

Ser

Thr

His

Pro

Pro

80

Ser

Val

Asn

Leu

Asn

160

Arg

Ile



Phe

Leu

Thr

225

Lys

Ser

Asp

Tyr

Thr

305

Ala

Pro

Pro

Thr

Tyr

Tyr

210

Ser

Gln

Met

Gly

Ser

290

Ile

Thr

Cys

Pro

Cys
370

Ser

195

Thr

Val

Gln

Lys

Leu

275

Leu

Leu

Leu

Pro

Lys

355

Val

Val

Cys

His

Val

Val

260

Pro

Ile

Leu

Ile

Ala

340

Pro

Val

Leu

Arg

Ile

Leu

245

Lys

Ala

Ile

Ser

Val

325

Pro

Lys

Val

Thr

Val

Tyr

230

Glu

Ala

Thr

Lys

Ile

310

Asn

Glu

Asp

Asp

Ile

Arg

215

Asp

Thr

Phe

Glu

Asp

295

Val

Leu

Thr

Val
375

Asp

200

Ser

Lys

Val

Pro

Lys

280

Val

Gln

Lys

Leu

Leu

360

Ser

24978-0470_SL.txt
Lys Met Gln Asn Lys

Gly

Ala

Ala

Ser

265

Ser

Thr

Ser

Pro

Gly

345

Met

His

Pro

Phe

Gly

250

Pro

Ala

Glu

Asn

Asp

330

Gly

Ile

Glu

Ser

Ile

235

Lys

Glu

Arg

Glu

Val

315

Lys

Pro

Ser

Asp

Phe

220

Thr

Arg

Val

Tyr

Asp

300

Phe

Thr

Ser

Arg

Pro
380

Page 26

205

Lys

Val

Ser

Val

Leu

285

Ala

Lys

His

Val

Thr

365

Glu

Asp

Ser

Lys

Tyr

Trp

270

Thr

Gly

Asn

Thr

Phe

350

Pro

Val

Lys

Val

His

Arg

255

Leu

Arg

Asn

Leu

Cys

335

Leu

Glu

Lys

Gly

Asn

Arg

240

Leu

Lys

Gly

Tyr

Thr

320

Pro

Phe

Val

Phe



Asn

385

Arg

Val

Ser

Lys

Glu

465

Phe

Glu

Phe

Gly

Tyr
545

<210> 12

Trp

Glu

Leu

Asn

Gly

450

Glu

Tyr

Asn

Phe

Asn

530

Thr

Tyr

Glu

His

Lys

435

Gln

Met

Pro

Asn

Leu

515

Val

Gln

<211> 1668
<212> DNA
<213> Artificial Sequence

Val

Gln

Gln

420

Ala

Pro

Thr

Ser

Tyr

500

Tyr

Phe

Lys

Asp

Tyr

405

Asp

Leu

Arg

Lys

Asp

485

Lys

Ser

Ser

Ser

Gly

390

Asn

Trp

Pro

Glu

Asn

470

Ile

Thr

Lys

Cys

Leu
550

Val

Ser

Leu

Ala

Pro

455

Gln

Ala

Thr

Leu

Ser

535

Ser

Glu

Thr

Asn

Pro

440

Gln

Val

Val

Pro

Thr

520

Val

Leu

24978-0470_SL.txt
Val His Asn Ala Lys

Tyr

Gly

425

Ile

Val

Ser

Glu

Pro

505

Val

Met

Ser

Arg

410

Lys

Glu

Tyr

Leu

Trp

490

Val

Asp

His

Pro

395

Val

Glu

Lys

Thr

Thr

475

Glu

Leu

Lys

Glu

Gly
555

Val

Tyr

Thr

Leu

460

Cys

Ser

Asp

Ser

Ala

540

Lys

Page 27

Ser

Lys

Ile

445

Pro

Leu

Asn

Ser

Arg

525

Leu

Thr

Val

Cys

430

Ser

Pro

Val

Gly

Asp

510

Trp

His

Lys

Leu

415

Lys

Lys

Ser

Lys

Gln

495

Gly

Gln

Asn

Pro

400

Thr

Val

Ala

Arg

Gly

480

Pro

Ser

Gln

His



<220>

24978-0470_SL.txt

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 12
atggtcagct

acaggatcta
agtgaaatcc
gttacgtcac
gatggaaaac
aaagaaatag
tatctcacac
gtcaaattac
acgagagttc
cgacgaattg
aaaatgcaga
aaatctgtta
aaacagcagg
aaggcatttc
tctgctcget
gcagggaatt
gccactctaa
cctgaactcc
atgatctccc
gaggtcaagt

cgggaggagc

actgggacac
gttcaggtat
ccgaaattat
ctaacatcac
gcataatctg
ggcttctgac
atcgacaaac
ttagaggcca
aaatgacctg
accaaagcaa
acaaagacaa
acacctcagt
tgcttgaaac
cctcgccgga
atttgactcg
atacaatctt
ttgtcaatgt
tggggggacc
ggacccctga
tcaactggta

agtacaacag

cggggtcctg

atttattagt
acacatgact
tgttacttta
ggacagtaga
ctgtgaagca
caatacaatc
tactcttgtc
gagttaccct
ttcccatgcc
aggactttat
gcatatatat
cgtagctggc
agttgtatgg
tggctactcg
gctgagcata
gaaacccgac
gtcagtcttc
ggtcacatgc
cgtggacggc

cacgtaccgt

ctgtgcgcgc
gatacaggta
gaaggaaggsg
aaaaagtttc
aagggcttca
acagtcaatg
atagatgtcc
ctcaattgta
gatgaaaaaa
aacatattct
acttgtcgtg
gataaagcat
aagcggtctt
ttaaaagatg
ttaattatca
aaacagtcaa
aaaactcaca
ctcttccccc
gtggtggteg
gtggaggtsgc

gtggtcageg

tgctcagctg
gacctttcgt
agctcgtcat
cacttgacac
tcatatcaaa
ggcatttgta
aaataagcac
ctgctaccac
ataagagagc
acagtgttct
taaggagtgg
tcatcactgt
accggctctc
ggttacctgc
aggacgtaac
atgtgtttaa
catgcccacc
caaaacccaa
acgtgagcca
ataatgccaa

tcctcaccgt

Page 28

tctgecttctc
agagatgtac
tccctgecgg
tttgatccct
tgcaacgtac
taagacaaac
accacgccca
tcccttgaac
ttccgtaagg
tactattgac
accatcattc
gaaacatcga
tatgaaagtg
gactgagaaa
tgaagaggat
aaacctcact
gtgcccagca
ggacaccctc
cgaagaccct
gacaaagccg

cctgcaccag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



gactggctga
atcgagaaaa
cccccatccc
ttctatccca
aagaccacgc
gtggacaaga
ctgcacaacc
<210> 13

<211> 456
<212> PRT

atggcaagga
ccatctccaa
gggaggagat
gcgacatcgc
ctcccgtgcet
gcaggtggca

actacacgca

24978-0470_SL.txt
gtacaagtgc aaggtctcca

agccaaaggg cagccccgag

gaccaagaac caggtcagcc

cgtggagtgg gagagcaatg

ggactccgac ggctccttct

gcaggggaac gtcttctcat

gaagagcctc tccctgtctc

<213> Artificial Sequence

<220>

<223> Description of Artificial

polyp

<400> 13
Met Val Ser
1

Cys Leu Leu

Pro
35

Gly Arg

Thr
50

Met Glu

Asn Ile Thr

65

Asp Gly Lys

eptide

Tyr Trp As

5

Leu Thr Gl

20

Phe Vval Gl

Gly Arg G1

Val Thr Le

70

Ile
85

Arg I1

p Thr

y Ser

u Met

u Leu

55

u Lys

e Trp

Gly

Ser

Tyr

40

Val

Lys

Asp

acaaagccct
aaccacaggt
tgacctgcct
ggcagccgga
tcctctacag
gctccgtgat

cgggtaaa

Sequence: Synthetic

Val Leu
10

Leu

Ser Ile

25

Gly

Ser Glu Ile

Ile Pro Cys

Phe Leu

75

Pro

Ser Arg Lys

90

Cys Ala Leu

Phe Ile Ser

30

Glu
45

Pro Ile

Arg Val Thr

60

Asp Thr Leu

Gly Phe Ile
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cccagcececcc
gtacaccctg
ggtcaaaggc
gaacaactac

caagctcacc

gcacgaggct

Leu Ser

15

Asp Thr

Ile His

Ser Pro

Ile Pro

80

Ile
95

Ser

1320

1380

1440

1500

1560

1620

1668



Asn

Asn

Thr

Leu

145

Lys

Ala

Ile

Ser

Val

225

Pro

Lys

Val

Ala

Gly

Ile

130

Glu

Ala

Thr

Lys

Ile

210

Asn

Glu

Asp

Asp

Thr

His

115

Ile

Thr

Phe

Glu

Asp

195

Lys

Val

Leu

Thr

Val
275

Tyr

100

Leu

Asp

Val

Pro

Lys

180

Val

Gln

Lys

Leu

Leu

260

Ser

Lys

Tyr

Val

Ala

Ser

165

Ser

Thr

Ser

Pro

Gly

245

Met

His

Glu

Lys

Phe

Gly

150

Pro

Ala

Glu

Asn

Asp

230

Gly

Ile

Glu

Ile

Thr

Ile

135

Lys

Glu

Arg

Glu

Val

215

Lys

Pro

Ser

Asp

Gly

Asn

120

Thr

Arg

Val

Tyr

Asp

200

Phe

Thr

Ser

Arg

Pro
280

24978-0470_SL.txt

Leu Leu Thr Cys Glu

105

Tyr

Val

Ser

Val

Leu

185

Ala

Lys

His

Val

Thr

265

Glu

Leu

Lys

Tyr

Trp

170

Thr

Gly

Asn

Thr

Phe

250

Pro

Val

Thr

His

Arg

155

Leu

Arg

Asn

Leu

Cys

235

Leu

Glu

Lys

His

Arg

140

Leu

Lys

Gly

Tyr

Thr

220

Pro

Phe

Val

Phe
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Arg

125

Lys

Ser

Asp

Tyr

Thr

205

Ala

Pro

Pro

Thr

Asn
285

Ala

110

Gln

Gln

Met

Gly

Ser

190

Ile

Thr

Cys

Pro

Cys

270

Trp

Thr

Thr

Gln

Lys

Leu

175

Leu

Leu

Leu

Pro

Lys

255

Val

Tyr

Val

Asn

Val

Val

160

Pro

Ile

Leu

Ile

Ala

240

Pro

Val

Val



Asp

Tyr

305

Asp

Leu

Arg

Lys

Asp

385

Lys

Ser

Ser

Ser

Gly

290

Asn

Trp

Pro

Glu

Asn

370

Ile

Thr

Lys

Cys

Leu
450

Val

Ser

Leu

Ala

Pro

355

Gln

Ala

Thr

Leu

Ser

435

Ser

<210> 14
<211> 1368
<212> DNA

Glu

Thr

Asn

Pro

340

Gln

Val

Val

Pro

Thr

420

Val

Leu

Val

Tyr

Gly

325

Ile

Val

Ser

Glu

Pro

405

Val

Met

Ser

His

Arg

310

Lys

Glu

Tyr

Leu

Trp

390

Val

Asp

His

Pro

Asn

295

Val

Glu

Lys

Thr

Thr

375

Glu

Leu

Lys

Glu

Gly
455

Ala

Val

Tyr

Thr

Leu

360

Cys

Ser

Asp

Ser

Ala

440

Lys

24978-0470_SL.txt

Lys Thr Lys

Ser

Lys

Ile

345

Pro

Leu

Asn

Ser

Arg

425

Leu

Val

Cys

330

Ser

Pro

Val

Gly

Asp

410

Trp

His

Leu

315

Lys

Lys

Ser

Lys

Gln

395

Gly

Gln

Asn

Pro

300

Thr

Val

Ala

Arg

Gly

380

Pro

Ser

Gln

His
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Arg

Val

Ser

Lys

Glu

365

Phe

Glu

Phe

Gly

Tyr
445

Glu

Leu

Asn

Gly

350

Glu

Tyr

Asn

Phe

Asn

430

Thr

Glu

His

Lys

335

Gln

Met

Pro

Asn

Leu

415

Val

Gln

Gln

Gln

320

Ala

Pro

Thr

Ser

Tyr

400

Phe

Lys



<213> Artificial Sequence

<220>

24978-0470_SL.txt

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 14
atggtcagct

acaggatcta
agtgaaatcc
gttacgtcac
gatggaaaac
aaagaaatag
tatctcacac
aaacagcagg
aaggcatttc
tctgcteget
gcagggaatt
gccactctaa
cctgaactcc
atgatctccc
gaggtcaagt
cgggaggagc
gactggctga
atcgagaaaa
cccccatcecc
ttctatccca

aagaccacgc

actgggacac
gttcaggtat
ccgaaattat
ctaacatcac
gcataatctg
ggcttctgac
atcgacaaac
tgcttgaaac
cctcgecgga
atttgactcg
atacaatctt
ttgtcaatgt
tggggggacc
ggacccctga
tcaactggta
agtacaacag
atggcaagga
ccatctccaa
gggaggagat
gcgacatcgc

ctccegtget

cggggtcctg

atttattagt
acacatgact
tgttacttta
ggacagtaga
ctgtgaagca
caatacaatc
cgtagctggc
agttgtatgg
tggctactcg
gctgagcata
gaaacccgac
gtcagtcttc
ggtcacatgc
cgtggacggc
cacgtaccgt
gtacaagtgc
agccaaaggsg
gaccaagaac
cgtggagteg

ggactccgac

ctgtgegegce
gatacaggta
gaaggaaggesg
aaaaagtttc
aagggcttca
acagtcaatg
atagatgtct
aagcggtctt
ttaaaagatg
ttaattatca
aaacagtcaa
aaaactcaca
ctctteccccc
gtggtggteg
gtggaggtsgc
gtggtcageg
aaggtctcca
cagccccgag
caggtcagcc
gagagcaatg

ggctccttcet

tgctcagctg
gacctttcgt
agctcgtcat
cacttgacac
tcatatcaaa
ggcatttgta
tcatcactgt
accggctctc
ggttacctgc
aggacgtaac
atgtgtttaa
catgcccacc
caaaacccaa
acgtgagcca
ataatgccaa
tcctcaccgt
acaaagccct
aaccacaggt
tgacctgect
ggcagccgga

tcctctacag

Page 32

tctgettete
agagatgtac
tccctgecegg
tttgatccct
tgcaacgtac
taagacaaac
gaaacatcga
tatgaaagtg
gactgagaaa
tgaagaggat
aaacctcact
gtgcccagea
ggacaccctc
cgaagaccct
gacaaagccg
cctgcaccag
cccagccccc
gtacaccctg
ggtcaaaggc
gaacaactac

caagctcacc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



24978-0470_SL.txt
gtggacaaga gcaggtggca gcaggggaac gtcttctcat gctccgtgat gcacgaggcet 1320

ctgcacaacc actacacgca gaagagcctc tccctgtctc cgggtaaa 1368
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