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VEGF AND TIE2-BINDING FUSION PROTEIN AND USES THEREOF 

DESCRIPTION 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[001] This application claims the benefit under 35 U.S.C. §119(e) of United States 

Provisional Application No. 63/299,177, filedJanuary 13, 2022, United States Provisional 

Application No. 63/310,359, filed February 15, 2022, and United States Provisional 

Application No. 63/335,805, filed April 28, 2022. The entire disclosure of these earlier 

applications are hereby incorporated by reference in their entireties.  

SEQUENCE LISTING 

[002] The present application contains a Sequence Listing which has been submitted 

electronically in XML format. Said XML copy, created on January 11, 2023, is named 

"2023-01-12_01262-0004-00PCTST26.xml" and is 48,489 bytes in size. The 

information in the electronic format of the sequence listing is incorporated herein by 

reference in its entirety.  

FIELD 

[003] The present disclosure relates to a fusion protein comprising an anti-Tie-2 antibody 

or an antigen-binding fragment thereof, and a vascular endothelial growth factor 

(VEGF)-binding domain wherein the fusion protein binds to Tie2 and VEGF 

simultaneously, a nucleic acid encoding the same, a vector containing the nucleic acid, a 

cell transformed with the vector, a method for preparing the fusion protein, methods and 

compositions for regulating angiogenesis, inflammation, and vascular leakage. In some 

embodiments, the present disclosure relates to methods and pharmaceutical 

compositions to prevent or treat angiogenic and vascular diseases.  

INTRODUCTION AND SUMMARY 

[004] Angiogenesis occurs dynamically by a variety of regulatory factors during the 

development, growth, maintenance, and homeostasis of an organism. Blood vessels 
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newly formed in this process act as transport channels for various biomaterials such as 

nutrients, oxygen, and hormones in the surrounding cells. Functionally and structurally 

abnormal blood vessels are the direct or indirect cause for the initiation and progression 

of various diseases. Tumor blood vessels aggravate hypoxia due to their defective 

function and structure, resulting in tumor progression and metastasis to other tissues, in 

the poor delivery of anticancer drugs into the core of the tumor mass. Defective blood 

vessels are also found in other various diseases and conditions, in addition to cancer.  

Examples thereof include various ocular diseases (e.g., diabetic macular edema, wet age

related macular degeneration, diabetic retinopathy), viral infections, and acute 

inflammatory responses such as sepsis. Thus, if a therapeutic agent capable of 

normalizing pathologic blood vessels is available, it can be applied to the treatment of 

various patients with vascular abnormalities.  

[005] The angiopoietin family plays an important role in the formation and maintenance 

of blood vessels, and is comprised of four angiopoietins (Ang1, Ang2, Ang3, and Ang4).  

Angiopoietin-1 (Ang1) binds to the Tie2 receptor present on the surface of vascular 

endothelial cells to phosphorylate and activate Tie2 receptor, resulting in stabilization of 

blood vessels and suppression of vascular leakage. On the other hand, angiopoietin-2 

(Ang2) binds to the Tie2 receptor, but acts as an antagonist to induce inactivation of the 

Tie2 receptor and inhibit binding by Angl, resulting in destabilization of blood vessels 

and leakage of blood vessels, thereby tending to promote growth of new blood vessels. It 

was reported that the expression level of Ang2 is highly increased in the blood of cancer 

patients, ocular diseases, viral and bacterial infections and inflammatory diseases 

(Saharinen P et al., 2017, Nature Review Drug Discovery 16:635-661). However, Ang2 is 

also known to act as an agonist to induce activation of the Tie2 receptor in several 

processes, including lymphatic tube formation and maintenance, and thus it is believed 

that Ang2 performs various functions depending on the context.  

[006] Up to now, development and clinical testing of various Anti-Ang2 antibodies have 

been of interest to many biopharmaceutical companies (e.g., US Patent Nos. 7,658,924, 

and 8,987,420). These Ang2 antibodies are reported to inhibit the binding of Ang2 to 

Tie2 and the Ang2 neutralizing effect was reported to hinder the formation of new blood 

vessels. The anti-angiogenic and anti-cancer activities of these anti Ang2-antibodies have 
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been demonstrated in many preclinical models, and diverse anti-Ang2 antibodies are 

being clinically tested in various cancer patients. However, their anti-cancer efficacy has 

been demonstrated to be insufficient. For example, Phase 3 clinical trials conducted by 

Amgen showed that the anti-cancer efficacy of the Ang2 antibody in ovarian cancer 

patients was insignificant (Marth C et al., 2017, Eur. J. Cancer, 70:111-121). In addition to 

cancer models, an Ang2 neutralizing antibody, Nesvacumab, was tested in ocular patients, 

however it failed to improve upon the efficacy of EYLEA© (anti-VEGF) in a clinical 

phase 2 study. See, e.g., "Regeneron provides update on EYLEA© (aflibercept) injection 

and nesvacumab (ang2 antibody) combination program" press release available at: 

investor.regeneron.com/news-releases/news-release-details/regeneron-provides-update

eylear-aflibercept-injection-and.  

[007] In contrast to the above-mentioned Ang2 neutralization approach, direct Tie2 

activation has been also considered as an alternative approach to inhibit angiogenesis and 

suppress vascular permeability. Recombinant proteins, which bind directly to the Tie2 

receptor and induce phosphorylation and activation of Tie2, have also been developed 

and tested in many preclinical cancer and ocular models. Examples thereof include 

cartilage oligomeric matrix protein (COMP)-Angl (Cho et al., 2004, PNAS 101(15): 5547

5552) and Vasculotide (David S et al., 2011, AmJ Physiol Lung Cell Mol Physiol 

300(6):L851-L862). Although these agents showed anti-angiogenic and anti-permeability 

activity, these tend to have very short half-lives and unstable physicochemical properties.  

In addition, a small molecule compound (AKB-9778) was developed as an inhibitor for a 

phosphatase, VE-PTP, which inactivates Tie2 by removing a phosphate group from 

phosphorylated Tie2 (Goel S et al., 2013,J Natl Cancer Inst 105(16):1188-1201). This 

compound indirectly increases Tie2 activity by inhibiting VE-PTP, although it has the 

disadvantage of activating other receptors as well. See, e.g., Frye M. et al., 2015, J Exp.  

Med., 212(13):2267-2287; Hayashi M, et al., 2013, Nature Communication, 4:1672; and 

Mellberg S. et al., 2009, FASEB J., 23(5):1490-1502). In addition, agonistic Tie2 

antibodies have been developed. See, e.g., US Patent No. 6365154B1; and US Patent 

Publication No. 20170174789A1. These antibodies increased the survival of endothelial 

cells and inhibited the vascular leakage. Interestingly, herbal extracts were shown to 
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activate Tie2 activity and claimed to be used as skin care cosmetics. See, e.g., Japanese 

Patent Application Nos. JP2011102273A,JP2018043949A,JP2015168656A).  

[008] Tie2 is a receptor protein that promotes the differentiation and stabilization of 

blood vessels and is highly expressed in blood vessels. If activated, the Tie2 receptor 

stabilizes blood vessels and it becomes possible to gather surrounding support cells. For 

example, activated Tie2 in cancer blood vessels normalizes the cancer vessels and reduces 

vascular leakage, eliminating the increased hypoxia within the tumor, supplying the 

sufficient oxygen by increasing blood flow into the tumor, and increasing the delivery of 

other anticancer drugs and the penetration of immune cells.  

[009] Vascular endothelial growth factor (VEGF) inhibitors are standard of care first-line 

treatment for diabetic macular edema (DME) and wet type age-related macular 

degeneration (wAMD), although moderate frequency of intraocular administration and 

the substantial inadequate responding population limit the efficacy of these treatments.  

[0010] Accordingly, there is a need for improved methods for regulating angiogenesis, 

endothelial signaling, inflammation, and/or vascular leakage, and/or treating angiogenic 

diseases. For example, there is a need for treatments for angiogenic diseases, such as 

cancer, with improved efficacy, affinity, half-life, stability, pharmacodynamics, durability, 

and/or decreased frequency of treatment to reduce patient burden and compliance 

issues. The present disclosure aims to meet one or more of these needs, provide other 

benefits, or at least provide the public with a useful choice.  

[0011] The present disclosure provides a fusion protein comprising an anti-Tie2 antibody 

or antigen-binding fragment thereof and a vascular endothelial growth factor (VEGF)

binding domain. In some embodiments, the fusion protein binds to Tie2 Ig3-FNIII (1-3) 

domain comprising SEQ ID NO: 2, 3, or 4 and to VEGF.  

[0012] In one embodiment, the VEGF-binding domain comprises a VEGF receptor 

extracellular domain.  

[0013] In one embodiment, the VEGF-binding domain is an antagonist VEGF-binding 

domain. Thus, in an embodiment, the VEGF-binding domain antagonizes (i.e., inhibits) 

the activity of VEGF in cells. The VEGF-binding domain achieves its antagonist effect 

by binding VEGF and thus preventing VEGF from exerting its activity.  

4



WO 2023/137395 PCT/US2023/060582 

[0014] In one embodiment, the VEGF-binding domain comprises an extracellular 

domain of two VEGF receptor isoforms, e.g., an extracellular domain of both VEGF 

receptor 1 and VEGF receptor 2 (e.g., an Ig2 domain of. VEGF receptor 1 and an Ig3 

domain of VEGF receptor 2).  

[0015] In one embodiment, the VEGF-binding domain comprises an anti-VEGF 

antibody or antibody binding fragment thereof. In a further embodiment, the anti-VEGF 

antibody or fragment thereof comprises a variable binding domain of bevacizumab, 

ranibizumab or HuMab G6-31 (US2007/0141065).  

[0016] In some embodiments, the disclosure provides a fusion protein comprising a 

vascular endothelial growth factor (VEGF)-binding domain, the VEGF-binding domain 

comprising a vascular endothelial growth factor (VEGF)-A binding region of VEGF 

receptor 1 (VEGFR1) of SEQ ID NO: 13 and a vascular endothelial growth factor 

(VEGF)-A binding region of VEGF receptor 2 (VEGFR2) of SEQ ID NO: 14, and an 

anti-Tie2 antibody or antibody binding fragment thereof, wherein the fusion protein 

binds to Tie2 Ig3-FNIII (1-3) domain comprising SEQ ID NO: 2,3, or 4, and VEGF.  

[0017] In one embodiment, the anti-Tie2 antibody or antigen-binding fragment thereof is 

anagonistanti-Tie2 antibody or antigen-binding fragment thereof. Thus,inan 

embodiment, the anti-Tie2 antibody or antigen-binding fragment thereof binds Tie2 and 

provides, preserves or enhances Tie2 or Tie2 activity at the cell surface membrane.  

[0018] In one embodiment, the VEGF-binding domain is linked to the C-terminus of the 

heavy chain (HC) of the anti-Tie2 antibody or antigen-binding fragment thereof.  

[0019] In one embodiment, the fusion protein binds amino acids 633-644 (SEQ ID NO: 

19) and/or amino acids 713-726 (SEQ ID NO: 20) of Tie2 of the amino acid sequence 

of SEQ ID NO:1. In one embodiment, the anti-Tie2 antibody or antibody binding 

fragment thereof binds amino acids 633-644 (SEQ ID NO: 19) and/or amino acids 713

726 (SEQ ID NO: 20) of Tie2 of the amino acid sequence of SEQ ID NO:1 

[0020] In one embodiment, the anti-Tie2 antibody has an IgG1 isotype.  

[0021] In one embodiment, the anti-Tie2 antibody or antigen-binding fragment thereof 

comprises a heavy chain variable region comprising heavy chain CDRs comprising amino 

acid sequences of SEQ ID NO:5-7 and a light chain variable region comprising a light 

chain CDRs comprising amino acid sequences of SEQ ID NO:8-10.  
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[0022] In one embodiment, the VEGF-binding domain comprises a sequence having at 

least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity to the amino acid sequence 

of SEQ ID NO: 15.  

[0023] In one embodiment, the VEGF-binding domain comprises the amino acid 

sequence of SEQ ID NO: 15.  

[0024] In one embodiment, the fusion protein comprises a linker between the VEGF

binding domain (e.g., VEGF receptor) and the anti-Tie2 antibody or antibody fragment 

thereof. In a further embodiment, the linker comprises between 5 and 50 amino acid 

residues, such as between 10 and 40 residues, such as between 15 and 30 residues, such as 

20 residues.  

[0025] In one embodiment, the fusion protein comprises a linker between the VEGF

binding domain (e.g., VEGF receptor) and the anti-Tie2 antibody or antibody fragment 

thereof, and wherein the linker comprises a sequence having at least 80%, 85%, 90%, 

95%, 96%, 97%, 98%, or 99% identity to the amino acid sequence of SEQ ID NO: 16.  

[0026] In one embodiment, the fusion protein comprises a linker between the VEGF

binding domain (e.g., VEGF receptor) and the anti-Tie2 antibody or antibody fragment 

thereof, and wherein the linker comprises the amino acid sequence of SEQ ID NO: 16.  

[0027] In one embodiment, the fusion protein comprises a linker between the VEGF

binding domain (e.g., VEGF receptor) and the anti-Tie2 antibody or antibody fragment 

thereof, and wherein the linker comprises a sequence having at least 80%, 85%, 90%, 

95%, 96%, 97%, 98%, or 99% identity to the amino acid sequence of SEQ ID NO: 25.  

[0028] In one embodiment, the fusion protein comprises a linker between the VEGF

binding domain (e.g., VEGF receptor) and the anti-Tie2 antibody or antibody fragment 

thereof, and wherein the linker comprises the amino acid sequence of SEQ ID NO: 25.  

[0029] In one embodiment, the fusion protein comprises a CH domain comprising a 

sequence having at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity to the 

amino acid sequence of SEQ ID NO: 17.  

[0030] In one embodiment, the fusion protein comprises a CH domain comprising the 

amino acid sequence of SEQ ID NO: 17.  

[0031] In one embodiment, the fusion protein comprises one or more mutations in a 

constant region domain in the heavy chain to reduce or eliminate efficient interaction 
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with Fc Receptors on other immune cells in the body. In one embodiment, the one or 

more mutations comprises altering L234, L235, G236, and G237 (EU numbering) to a 

LAGA mutation, a FEGG mutation, an AAGG mutation, an AAGA mutation, a LALA 

mutation, or a combination thereof. In one embodiment, the one or more mutations 

comprises a LALA mutation and mutations at K322 (e.g., K322A) and P331 (e.g., P331S) 

(EU numbering).  

[0032] In one embodiment, the fusion protein comprises one or more mutations at L234, 

L235, H310, M252,1253, S254, T256, H433, N434, and/or H435 (EU numbering). In 

one embodiment, the fusion protein comprises one or more mutations at L234A, L235A, 

and/or H310A. In one embodiment, the fusion protein comprises one or more 

mutations at M252 (e.g., M252Y), 1253 (e.g., 1253A, 1253M or 1253V), S254 (e.g., S254T), 

T256 (e.g., T256D), H433 (e.g., H433K), N434 (e.g., N434F), and/or H435 (e.g., H435A, 

H435Q, or H435R).  

[0033] In one embodiment, the fusion protein comprises, C-terminal to the heavy chain 

constant domain or domains of the anti-Tie2 antibody or antigen-binding fragment 

thereof and in N- to C-terminal order, a linker between the VEGF-binding domain and 

the anti-Tie2 antibody or antibody fragment thereof, such as wherein the linker 

comprises a sequence having between 5 and 50 residues, such as between 10 and 40 

residues, such as between 15 and 30 residues, such as 20 residues, and the VEGF-binding 

domain comprises the amino acid sequence of SEQ ID NO: 15.  

[0034] In one embodiment, the fusion protein comprises, C-terminal to the heavy chain 

constant domain or domains of the anti-Tie2 antibody or antigen-binding fragment 

thereof and in N- to C-terminal order, a linker between the VEGF-binding domain and 

the anti-Tie2 antibody or antibody fragment thereof, wherein the linker comprises amino 

acid sequence of SEQ ID NO: 16 or 25, and the VEGF-binding domain comprises the 

amino acid sequence of SEQ ID NO: 15.  

[0035] In one embodiment, the fusion protein comprises a CH domain comprising the 

amino acid sequence of SEQ ID NO: 17, a linker comprising amino acid sequence of 

SEQ ID NO: 16 or 25 between the VEGF-binding domain and the anti-Tie2 antibody or 

antibody fragment thereof, and the VEGF-binding domain comprises the amino acid 

sequence of SEQ ID NO: 15.  
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[0036] In one embodiment, the fusion protein comprises a heavy chain variable region 

comprising the amino acid sequence of SEQ ID NO:18 and a light chain variable region 

comprising the amino acid sequence of SEQ ID NO:19.  

[0037] In one embodiment, the fusion protein comprises a heavy chain comprising at 

least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity to the amino acid sequence 

of SEQ ID NO: 11.  

[0038] In one embodiment, the fusion protein comprises a heavy chain comprising at 

least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity to the amino acid sequence 

of SEQ ID NO: 26.  

[0039] In one embodiment, the fusion protein comprises a heavy chain comprising the 

amino acid sequence of SEQ ID NO: 11.  

[0040] In one embodiment, the fusion protein comprises a heavy chain comprising the 

amino acid sequence of SEQ ID NO: 26.  

[0041] In one embodiment, the fusion protein comprises a light chain comprising at least 

80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity to the amino acid sequence of 

SEQ ID NO: 12.  

[0042] In one embodiment, the fusion protein comprises a light chain comprising amino 

acid sequence of SEQ ID NO:12.  

[0043] In one embodiment, the fusion protein comprises a heavy chain comprising amino 

acid sequence of SEQ ID NO:11, and a light chain comprising amino acid sequence of 

SEQ ID NO:12.  

[0044] In one embodiment, the fusion protein comprises a heavy chain comprising amino 

acid sequence of SEQ ID NO: 26, and a light chain comprising amino acid sequence of 

SEQ ID NO:12.  

[0045] In one embodiment, the fusion protein binds to Tie2 Ig3-FNIII (1-3) domain 

comprising SEQ ID NO: 2, 3, or 4 with an affinity KD (M) of less than 3E- M.  

[0046] In one embodiment, the fusion protein is pegylated. PEGylation (or pegylation) 

refers to the covalent attachment or amalgamation of a chain comprising a plurality of 

polyethylene glycol (PEG, also referred to as macrogol) units (e.g., a PEG polymer). In 

one embodiment, the PEG has a molecular weight of about 40 kDa or about 20 kDa.  

8



WO 2023/137395 PCT/US2023/060582 

[0047] In one embodiment, the fusion protein is site-specifically pegylated. In one 

embodiment, the fusion protein is site-specifically pegylated on a cysteine residue. In one 

embodiment, the fusion protein further comprises the sequence of SEQ ID NO: 22 and 

is site-specifically pegylated on the cysteine residue of the sequence of SEQ ID NO: 22.  

[0048] In one embodiment, the sequence of SEQ ID NO: 22 is present at the C-terminus 

of the heavy chain. In one embodiment, the heavy chain comprises the sequence of SEQ 

ID NO: 23. In one embodiment, the heavy chain comprises the sequence of SEQ ID 

NO: 24.  

[0049] In one embodiment, the fusion protein further comprises one or more half-life 

extension modulators. In one embodiment, the one or more half-life extension 

modulators comprises a chemical, biopolymer, or peptide that increases the half-life of 

the fusion protein.  

[0050] In one embodiment, there is provided a polypeptide comprising a chain monomer 

of the fusion protein of the invention.  

[0051] In one embodiment, the polypeptide comprises the heavy chain monomer of the 

fusion protein of the invention. In a further embodiment, the polypeptide comprises a 

sequence which has at least 70% identity, such as at least 75% identity, such as at least 

80% identity, such as at least 85% identity, such as at least 90% identity, such as at least 

91% identity, such as at least 92% identity, such as at least 93% identity, such as at least 

94% identity, such as at least 95% identity, such as at least 96% identity, such as at least 

97% identity, such as at least 98% identity, such as at least 99% identity, such as 100% 

identity to the sequence of SEQ ID NO: 11 or 26. In one embodiment, the polypeptide 

consists of the sequence of SEQ ID NO: 11. In one embodiment, the polypeptide 

consists of the sequence of SEQ ID NO: 26.  

[0052] In one embodiment, the polypeptide comprises the light chain monomer of the 

fusion protein of the invention. In a further embodiment, the polypeptide comprises a 

sequence which has at least 70% identity, such as at least 75% identity, such as at least 

80% identity, such as at least 85% identity, such as at least 90% identity, such as at least 

91% identity, such as at least 92% identity, such as at least 93% identity, such as at least 

94% identity, such as at least 95% identity, such as at least 96% identity, such as at least 

97% identity, such as at least 98% identity, such as at least 99% identity, such as 100% 

9



WO 2023/137395 PCT/US2023/060582 

identity to SEQ ID NO: 12. In one embodiment, the polypeptide consists of the 

sequence of SEQ ID NO: 12.  

[0053] As used herein, a "biopolymer" refers to polymers produced from natural sources, 

either chemically synthesized from a biological material or entirely biosynthesized by 

living organisms or microorganisms. In some embodiments, the biopolymer includes, 

but is not limited to, a polypeptide or protein (i.e., polymer of amino acids, e.g., collagen, 

actin, and fibrin), a polynucleotide (i.e., polymer of nucleic acids, e.g., DNA or RNA), 

polysaccharide (i.e., carbohydrates and glycosylated molecules, e.g., cellulose, starch, or 

alginate), natural rubbers (polymers of isoprene), subarin, lignin (complex polyphenolic 

polymers), cutin and cutan (complex polymers of long-chain fatty acids), melanin, 

metabolites, and other structural molecules.  

[0054] In one embodiment, the one or more half-life extension modulators comprise: a 

biopolymer containing PEG (polyethylene-glycol), hyaluronic acid (HA), or 

phosphorylcholine; an albumin; an albumin-binding peptide; and/or an HA-binding 

protein fragment.  

[0055] In another embodiment, the disclosure provides a nucleic acid encoding the fusion 

protein.  

[0056] In another embodiment, the disclosure provides a nucleic acid encoding a 

polypeptide comprising a chain monomer of the fusion protein of the invention. In one 

embodiment, the disclosure provides a nucleic acid encoding the heavy chain of the 

fusion protein. In another embodiment, the disclosure provides a nucleic acid encoding 

the light chain of the fusion protein.  

[0057] In one embodiment, the nucleic acid molecule comprises a sequence which has at 

least 70% identity, such as at least 75% identity, such as at least 80% identity, such as at 

least 85% identity, such as at least 90% identity, such as at least 91% identity, such as at 

least 92% identity, such as at least 93% identity, such as at least 94% identity, such as at 

least 95% identity, such as at least 96% identity, such as at least 97% identity, such as at 

least 98% identity, such as at least 99% identity, such as 100% identity to SEQ ID NO: 

27 or 29. In one embodiment, the nucleic acid molecule consists of SEQ ID NO: 27 or 

29.  
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[0058] In one embodiment. the nucleic acid molecule comprises a sequence which has at 

least 70% identity, such as at least 75% identity, such as at least 80% identity, such as at 

least 85% identity, such as at least 90% identity, such as at least 91% identity, such as at 

least 92% identity, such as at least 93% identity, such as at least 94% identity, such as at 

least 95% identity, such as at least 96% identity, such as at least 97% identity, such as at 

least 98% identity, such as at least 99% identity, such as 100% identity to SEQ ID NO: 

28. In one embodiment, the nucleic acid molecule consists of SEQ ID NO: 28.  

[0059] In one embodiment, the disclosure provides a set of one or more polynucleotides 

wherein each polynucleotide encodes at least one of the monomer chains of the fusion 

protein of the invention, such both chains (i.e., light and heavy chains) of said fusion 

protein are encoded.  

[0060] In another embodiment, the disclosure provides an expression vector comprising 

the nucleic acid. In another embodiment, there is provided a vector which comprises 

nucleic acids encoding one heavy chain sequence and one light chain sequence of the 

fusion protein.  

[0061] In one embodiment, there is provided a set of one or more vectors which 

collectively comprise the set of one or more polynucleotides of the invention, such that 

both chains (i.e., light and heavy chains) of said fusion protein are encoded in the set of 

vectors.  

[0062] In one embodiment, the vector is an animal virus, such as a virus selected from 

reverse transcriptase virus (including lentivirus), adenovirus, adeno-associated virus, 

herpes virus, chicken pox virus, baculovirus, papilloma virus, anellovirus, and papova 

virus.  

[0063] In one embodiment, the expression vector further comprises a human 

cytomegalovirus IE1 (CMV-IE1) promoter/enhancer.  

[0064] In another embodiment, the disclosure provides a cell transformed with the 

expression vector.  

[0065] In another embodiment, the disclosure provides a method of manufacturing a 

fusion protein which binds Tie2 and VEGF, comprising the steps of: culturing a cell 

transformed with the expression vector; and recovering a fusion protein from the 

cultured cell. In another embodiment, the disclosure provides a process for the 
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production of a fusion protein of the invention by expression from a vector or set of 

vectors.  

[0066] In another embodiment, the disclosure provides a method for preventing or 

treating an angiogenic disease, comprising administering and effective amount of a fusion 

protein to a subject in need thereof.  

[0067] In another embodiment, the disclosure provides for use of the fusion protein for 

the manufacture of a medicament for treating an angiogenic disease in a subject in need 

thereof.  

[0068] In another embodiment, the disclosure provides the fusion protein for use in 

treating an angiogenic or vascular disease in a subject in need thereof.  

[0069] In some embodiments, the angiogenic or vascular disease is cancer, metastasis, 

diabetic retinopathy, retinopathy of prematurity, diabetic macular edema, corneal graft 

rejection, macular degeneration, glaucoma such as neovascular glaucoma, systemic 

erythrosis, proliferative retinopathy, psoriasis, hemophilic arthritis, allied sclerosis, 

capillary formation of atherosclerotic plaques, keloid, wound granulation, vascular 

adhesion, rheumatoid arthritis, osteoarthritis, autoimmune diseases, Crohn's disease, 

restenosis, atherosclerosis, intestinal adhesions, cat scratch disease, ulcer, liver cirrhosis, 

nephritis, diabetic nephropathy, diabetes mellitus, an inflammatory disease, or a 

neurodegenerative disease.  

[0070] In some embodiments, the cancer is esophageal cancer, stomach cancer, large 

intestine cancer, rectal cancer, oral cancer, pharyngeal cancer, larynx cancer, lung cancer, 

colon cancer, breast cancer, uterine cervical cancer, endometrial cancer, ovarian cancer, 

prostate cancer, testis cancer, bladder cancer, renal cancer, liver cancer, pancreatic cancer, 

bone cancer, connective tissue cancer, skin cancer, brain cancer, thyroid cancer, leukemia, 

Hodgkin's lymphoma, lymphoma, or multiple myeloid blood cancer.  

[0071] In some embodiments, the disclosure provides a method for regulating 

angiogenesis, endothelial signaling, inflammation, and/or vascular leakage, comprising 

administering an effective amount of a fusion protein to a subject in need thereof.  

[0072] In some embodiments, the inflammation is from sepsis, acute respiratory distress 

syndromes, and/or virus-infectious diseases.  
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[0073] In some embodiments, the subject is human. In some embodiments, the subject is 

a companion animal, such as a mammalian companion animal. In some embodiments, 

the mammalian companion animal is a dog, cat, rabbit, ferret, horse, mule, donkey, or 

hamster or other domesticated pet.  

[0074] In some embodiments, the disclosure provides a pharmaceutical composition 

comprising the fusion protein. In some embodiments, the pharmaceutical composition 

further comprises a pharmaceutically acceptable carrier, diluent, or excipient.  

[0075] Additional objects and advantages will be set forth in part in the description which 

follows, and in part will be understood from the description, or may be learned by 

practice. The objects and advantages will be realized and attained by means of the 

elements and combinations particularly pointed out in the appended claims.  

[0076] It is to be understood that both the foregoing general description and the 

following detailed description are exemplary and explanatory only and are not restrictive 

of the claims. Section headings are provided solely for the convenience of the reader and 

do not limit the disclosure.  

[0077] The accompanying drawings, which are incorporated in and constitute a part of 

this specification, illustrate certain embodiments and together with the description, serve 

to explain the principles described herein.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0078] Figures IA-IC provide sensorgrams for binding of IGT-427 to the human 

(Figure 1A), rabbit (Figure 1B), and mouse (Figure 1C) Tie2-Fc fusion protein.  

[0079] Figures 2A-2C show inhibition of VEGFR2 phosphorylation and AKT 

activation by IGT-427. Human umbilical vein endothelial cells (HUVECs) were serum

starved for 4 hours and incubated with IGT-427 (Figure 2A) or aflibercept (Figure 2B) at 

the indicated concentrations for 30 min, and then treated with recombinant human 

VEGF for 2 min. Cell lysates were subjected to SDS-PAGE/Western blotting and blots 

were probed with anti-phospho-VEGFR2 (Tyrll75), anti-VEGFR2, anti-phospho-Akt 

(S473), or total Akt antibodies. VEGF reporter assay shows comparable inhibitory effects 

of IGT-427, faricimab, and aflibercept (Figure 2C).  
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[0080] Figure 3 shows stronger and more persistent levels of phospho-Tie2 signaling by 

IGT-427, when compared with Angiopoietin-1. Chinese Hamster Ovary (CHO) cells 

overexpressing human Tie2 was serum starved for 4 hours and then treated with 10 nM 

of IGT-427 or Angiopoietin-1 for indicated durations. The lysates were subject to 

phospho-Tie2 and total Tie2 ELISA assays.  

[0081] Figure 4 shows dose-dependent activation of Akt signaling by IGT-427 in 

HUVECs.  

[0082] Figure 5 shows that IGT-427 overcomes and bypasses angiopoietin-2's effect on 

Tie2 signaling in HUVECs, leading to further activation of Akt signaling in the presence 

of pre-treated Ang2.  

[0083] Figure 6 shows that IGT-427 binds to Tie2 in complex with Ang2 and VEGF 

simultaneously. Ang2 was captured in CM5 chip and human Tie2, IGT-427 and human 

VEGF were subsequently injected in surface plasmon resonance (SPR) (BiocoreTM) 

analysis.  

[0084] Figure 7 shows inhibition of TNF-alpha induced-apoptosis by IGT-427.  

HUVECs were pre-treated with IGT-427 or EYLEA for 1 hour and then treated with 

TNF (50 ng/ml) for 24 hr. Apoptotic cells was stained by APO-BrdU TM TUNEL Assay 

Kit (Thermo Fisher, A23210), and determined by Attune (Thermo Fisher). Values are 

mean ± SE. ***p < 0.001, ****p < 0.0001 by one-way ANOVA.  

[0085] Figure 8 shows the cell surface levels of Tie2 on the Chinese Hamster Ovary cells 

overexpressing human Tie2 (CHO-Tie2) treated with various agents at various time 

points.  

[0086] Figure 9 shows that IGT-427 blocks Tie2 cleavage by MMP14. Recombinant 

human MMP14, human Tie2-ECD-human IgG Fc fusion proteins, or IGT-427 was 

mixed and incubated as indicated.  

[0087] Figure 10 shows that IGT-427 inhibits sTie2 generation in basal or TNF-alpha 

treated HUVECs. The levels of sTie2 were measured by Tie2 ELISA assay.  

[0088] Figure 11 shows that IGT-427 recovers compromised endothelial barrier integrity 

by VEGF treatment. TEER (trans-endothelial electrical resistance) was assessed in 

HUVECs.  
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[0089] Figure 12 shows suppression of CNV (Choroidal Neo-Vascularization) by 

intravitreally injected IGT-427 or EYLEA© in laser-induced CNV model. The intravitreal 

administration of antibodies (50 d injection volume/eye, EYLEA© (800 [.g), IGT-427 

(885 [tg), control IgG (716 [tg)) was performed at 0 day after laser photocoagulation. The 

molar ratio of EYLEA©, IGT-427 & control IgG is 1:0.65:0.68. Fluorescence intensity in 

the leaky areas around CNV was measured in FA images taken at 14 days after laser 

photocoagulation. For each group, 4~7 rabbits were tested where 6 laser-induced CNV 

lesions were tested for each rabbit. CNV lesions (n - 24-42) were imaged for each group.  

Values are mean ± SEM. *p < 0.05, **p < 0.001 by one-way ANOVA.  

[0090] Figure 13 shows schematic drawings of IGT-427 variants for PEGylation. All 

constructs have a common light chain with five different heavy chains that generate two 

labile cysteines per antibody.  

[0091] Figure 14 shows SDS-PAGE data of optimized PEGylation conditions for the 

five IGT-427 variants. PR0593, PR0594, and PR0595 undergo complete conversion 

with no unmodified antibody in the reaction mixture. The reaction mixtures of PR0592 

and PR0596 have some unmodified antibody at the end of the reaction.  

[0092] Figure 15 shows SPR binding of IGT-427 and PEGylation variants to Tie2 and 

VEGF surfaces. There are slight differences in binding signal to either antigen, but 

relative to unmodified IGT-427, the PEGylation variants bind both antigens similarly.  

[0093] Figure 16 shows SEC-HPLC chromatograms of the five ocular PK study test 

articles. All constructs were greater than 90% pure, with the exception of the 20 kDa 

PEGylated species, which contained 15% high molecular weight species.  

[0094] Figure 17 shows non-reduced SDS-PAGE data of ocular PK study test articles.  

Lane 1: EYLEA©; Lane 2: Faricimab; Lane 3: IGT-427; Lane 4: (2 x 20 kDa linear PEG)

IGT-427; Lane 5: (2 x 40 kDa branched PEG)-IGT-427.  

[0095] Figures 18A-18C show SPR binding data of ocular PK test articles to rabbit 

VEGF (Figure 18A), Tie2 (Figure 18B), and Ang2 (Figure 18C). A summary of the 

measured binding constants is tabulated.  

[0096] Figure 19 shows summary of total drug measurements from New Zealand white 

rabbit vitreous. Measured drug levels from ELISA quantification plotted over time. Each 

data point represents a duplicate measurements from a single rabbit eye. Exponential fits 
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to each dataset are shown in red with fitted parameters and extracted ocular half-life 

displayed below each curve. For PEGylated IGT-427 variants, 14-day measurements are 

included in the plots but excluded from the fitting and extracted half-life analysis. A 

summary of the observed half-lives for each test article is shown in the bottom right.  
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DESCRIPTION OF THE EMBODIMENTS 

Definitions 

[0098] Unless stated otherwise, the following terms and phrases as used herein are 

intended to have the following meanings: 

[0099] As used herein, the term "anti-Tie2 antibody" means an antibody specifically 

binding to Tie2 and includes, in addition to a complete antibody specifically binding to 

Tie2, antigen-binding fragments of the antibody molecule. In some embodiments, a 

complete antibody has the structure of two full-length light chains and two full-length 

heavy chains, and each light chain is connected to a heavy chain by a disulfide bond. The 

constant region of the heavy chain has gamma (y), mu (), alpha (a), delta (6) and epsilon 

(c) types, with the subclasses of Gamma 1 (71), Gamma 2 (y2), Gamma 3 (y3), Gamma 4 

(y4), Alpha 1 (a1) and alpha 2 (a2). The constant region of the light chain has kappa (x) 

and lambda (k) types.  

[00100] "Antigen-binding fragments" or "antibody fragments of an antibody" means a 

fragment which can bind to an antigen, and includes Fab, F(ab'), F(ab')2 and Fv. Among 

antibody fragments, Fab has one antigen-binding site with a structure of the variable 

regions of the light and heavy chain, the constant region of the light chain, and the first 

CHi of the heavy chain.  

[00101] Fab'differs from Fab in that it has a hinge region comprising one or more 

cysteine residues at the C-terminus of the CHi domain. F(ab')2 antibody is produced by 

disulfide bonds formation between Cysteine residues in the region of the hinge of Fab'.  

Fv is the smallest antibody fragment having only the variable region of the heavy chain 

and the variable region of the light chain. Double chain Fv (two-chain Fv) is formed by a 

non-covalent bond between the heavy chain variable region and the light chain variable 

region, and single-chain Fv (scFv) is generally formed through a peptide linker covalently 

between the variable region of the heavy chain and the variable region of the light chain, 

or is connected directly at the C-terminus by forming a dimer-like structure like a double

chain Fv. This fragment can be obtained by protein hydrolysis enzyme (e.g., one can get 

Fab by restriction digestion of whole antibody using papain, one can get F(ab')2 fragment 

by cutting with pepsin), also made by genetic manipulation technology.  
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[00102] An antibody may be, for example, in the Fv form (e.g., scFv), or a complete 

antibody form. In addition, constant region of the heavy chain may be selected from any 

isotypes of gamma (y), mu (r), alpha (a), delta (6), or epsilon (c). For example, the 

constant region is gamma 1 (IgG1), gamma 3 (IgG3), or gamma 4 (IgG4). The light chain 

constant region can be of kappa or lambda type.  

[00103] Antibodies include monoclonal antibodies, multispecific antibodies, human 

antibodies, humanized antibodies, chimeric antibodies, single chain Fvs (scFV), single 

chain antibodies, Fab fragments, F(ab') fragments, Disulfide-binding Fvs (sdFV) and anti

idiotype (anti-Id) antibodies, or of the above antibodies epitope-binding fragments and 

the like, but are not limited thereto.  

[00104] The term, "heavy chain" of "HC", means the full-length heavy chain or 

fragments thereof comprising a variable region domain VH and three constant region 

domains CHi, CH2 and CH3, having an amino acid sequence with a sufficient variable 

region in order to provide antigen specificity. In addition, as used herein, "light chain" or 

"LC", means the full-length light chain or fragments thereof comprising a variable region 

domain VL and a constant region domain CL, having an amino acid sequence with a 

sufficient variable region in order to provide antigen specificity. The heavy chain constant 

region domains (e.g., of a human IgG1) can contain one or more modifications to reduce 

or eliminate efficient interaction with Fc Receptors on immune cells in the body. Such 

mutation(s) can abrogate its binding to Fc receptors and reduce or abolish antibody

directed cytotoxicity. Such modifications can include altering the L234L23sG2 3 G237 

residues (EU numbering) to a LAGA mutation, a FEGG mutation, an AAGG mutation, 

an AAGA mutation, a LALA mutation or a combination thereof. In some embodiments, 

an IgG constant region comprises mutations at K322 and P331 (EU numbering) to 

reduce or abolish the immune cell-mediated cytotoxicity (e.g., in combination with any of 

the foregoing mutations). In some embodiments, an IgG constant region comprises a 

LALA mutation as well as mutations at K322 and P331 (e.g., K322A and P331S) (EU 

numbering) to reduce or abolish the immune cell-mediated cytotoxicity.  

[00105] A "monoclonal antibody" is an antibody produced by a single clone of cells or 

cell line and consisting of identical antibody molecules. Monoclonal antibodies can have 

monovalent affinity, binding only to the same epitope. In contrast, polyclonal antibodies 
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bind to multiple epitopes and are usually made by several different antibody secreting 

plasma cell lineages. Bispecific monoclonal antibodies can also be engineered, by 

increasing the targets of one monoclonal antibody to two epitopes.  

[00106] "Epitope" means a protein determinant to which an antibody can specifically 

bind to (e.g., the part of an antigen that is recognized by the antibody). An epitope can be 

a group of chemically active surface molecules, e.g., amino acids or sugar side chains, and 

generally has a specific charge characteristic as well as a specific three-dimensional 

structural characteristic.  

[00107] The "humanized" form of non-human (e.g., murine) antibody is a chimeric 

antibody comprising one or more amino acid sequence (e.g., one or more CDR 

sequences, such as 6 CDR sequences) from a non-human antibody (donor or source 

antibody) and otherwise minimal sequence derived from non-human immunoglobulins.  

In some embodiments, the humanized antibody is a human immunoglobulin (receptor 

antibody) whose hypervariable regions are replaced by residues from hypervariable 

regions of non-human primates, mouse, rat, rabbit or non-human primate (receptor 

antibody), possessing the desired specificity, affinity and ability of residues from the 

hypervariable region of the recipient. For humanization one or more residues in the 

framework domain (FR) can be replaced by the corresponding residue of the non-human 

donor antibody. This can help to maintain a proper three-dimensional configuration of 

the grafted CDR(s), thereby improving affinity and antibody stability. Humanized 

antibodies, e.g., can alternatively or additionally include a new residue that does not 

appear in the original recipient antibody or donor antibody to further refine additional 

performance of antibody.  

[00108] Any "chimeric" antibodies (immunoglobulins) as well as the fragment of the 

above-mentioned antibody, which exhibit the desired biological activity, are included 

where part of the heavy and/or light chain derived from a particular species, or identical 

or homologous to the corresponding sequence in the antibody belonging to the subclass, 

while the remaining chain(s) are derived from another species, or belonging to other 

antibody classes or identical to the corresponding sequence in the antibody belonging to 

the subclass.  
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[00109] "Antibody variable domain" as used herein refers to a domain comprising 

complementarity determining regions (CDRs; e.g., CDR1, CDR2, and CDR3) and the 

framework regions (FRs). VH refers to the variable domain of the heavy chain. VL refers 

to the variable domain of the light chain. "Framework region" (FR) is a variable domain 

segment outside of the CDRs. Each variable domain typically has 4 FRs identified as 

FRi, FR2, FR3 and FR4.  

[00110] "Complementarity determining regions" (CDRs; i.e., CDR1, CDR2, and CDR3) 

refers to the amino acid residues of the variable domain of the antibody, which are 

necessary for antigen binding. Each variable domain typically, comprises three CDR 

regions identified as CDR1, CDR2 and CDR3.  

[00111] A "half-life extension modulator," as used herein, refers to chemicals, 

biopolymers, peptides, polypeptides, or protein fragments that can be added to the 

antibody or antibody fragments to increase its half-life. The half-life extension 

modulators may include: biopolymers which contain PEG (polyethylene-glycol), 

hyaluronic acid (HA), or phosphorylcholine; albumin; albumin-binding peptide; or HA

binding protein fragments.  

[00112] A half-life may also be decreased, for example, by abolishing the interaction of 

the antibody or antibody fragment with neonatal Fc receptor (FcRn)-mediated recycling.  

For example, combinatorial mutations at multiple sites are known to affect an antibody's 

half-life. In some embodiments, the mutations include M252 (e.g., M252Y), 1253 (e.g., 

1253A, 1253M, or 1253V), S254 (e.g., S254T), T256 (e.g., T256D), H310 (e.g., H310A), 

H433 (e.g., H433K), N434 (e.g., N434F), and/or H435 (e.g., H435A, H435Q or H435R) 

(EU numbering). In some embodiments, the mutations include L235A, L236A, and 

H310A (EU numbering). A decrease in systemic half-life may be advantageous with non

systemic disease treatment, such as ocular disease treatment, where minimal systemic 

exposure and decreased systemic half-life are desired due to established on-target toxicity 

issues of VEGF inhibition (bleeding, hypertension, etc.).  

[00113] As used herein, "or" has the inclusive sense (i.e., equivalent to and/or) unless the 

context clearly indicates otherwise.  

[00114] As used herein, "fusion protein" encompasses any polypeptide comprising 

sequences from multiple sources. Fusion proteins may be produced, e.g., from a genetic 
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fusion (e.g., a polynucleotide encoding the sequence of the fusion protein) or by 

chemically joining polypeptides that were produced or synthesized separately.  

[00115] "Angiogenic disease," also referred to as "angiogenesis-related disease," means 

the occurrence of angiogenesis or a disease associated with progression of angiogenesis.  

[00116] As used herein, the "subject" may be a human or an animal. For example, the 

subject may be a human. In some embodiments, the subject may be a mammal. In some 

embodiments, the subject may include a companion animal (also referred to as a "pet").  

The term "companion animal" refers to a domesticated animal that can be kept as a pet 

or otherwise for companionship purposes and includes, but is not limited, to dogs, cats, 

rabbits, ferrets, horses, donkeys, mules, and hamsters. In some embodiments, a 

companion animal is a mammalian companion animal.  

[00117] The term "prevention" as used herein denotes any action to inhibit, delay the 

onset of, or reduce the likelihood of occurrence of the disease of interest by 

administering the fusion protein or composition. The terms "treatment" or "therapy" 

indicate any action that reduces, delays, or mitigates the symptoms of the disease of 

interest, or cures, reduces the severity of, or delays the progression of the disease of 

interest.  

[00118] The disclosure describes nucleic acid sequences and amino acid sequences having 

a certain degree of identity to a given nucleic acid sequence or amio acid sequence, 

respectively (a reference sequence).  

[00119] "Sequence identity" between two nucleic acid sequences indicates the percentage 

of nucleotides that are identical between the sequences. "Sequence identity" between two 

amino acid sequences indicates the percentage of amino acids that are identical between 

the sequences.  

[00120] The terms "% identical", "% identity" or similar terms are intended to refer, in 

particular, to the percentage of nucleotides or amino acids which are identical in an 

optimal alignment between the sequences to be compared. Said percentage is purely 

statistical, and the differences between the two sequences may be but are not necessarily 

randomly distributed over the entire length of the sequences to be compared.  

Comparisons of two sequences are usually carried out by comparing said sequences, after 

optimal alignment, with respect to a segment or "window of comparison", in order to 
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identify local regions of corresponding sequences. The optimal alignment for a 

comparison may be carried out manually or with the aid of the local homology algorithm 

by Smith and Waterman, 1981, Ads App. Math. 2, 482, with the aid of the local 

homology algorithm by Needleman and Wunsch, 1970, J. Mol. Biol. 48, 443, with the aid 

of the similarity search algorithm by Pearson and Lipman, 1988, Proc. Natl Acad. Sci.  

USA 88, 2444, or with the aid of computer programs using said algorithms (GAP, 

BESTFIT, FASTA, and TFASTA in Wisconsin Genetics Software Package, Genetics 

Computer Group, 575 Science Drive, Madison, Wis.).  

[00121] Percentage identity is obtained by determining the number of identical positions 

at which the sequences to be compared correspond, dividing this number by the number 

of positions compared (e.g., the number of positions in the reference sequence) and 

multiplying this result by 100.  

[00122] In some embodiments, the degree of identity is given for a region which is at 

least about 50%, at least about 60%, at least about 70%, at least about 80%, at least about 

90% or about 100% of the entire length of the reference sequence. For example, if the 

reference nucleic acid sequence consists of 200 nucleotides, the degree of identity is given 

for at least about 100, at least about 120, at least about 140, at least about 160, at least 

about 180, or about 200 nucleotides, in some embodiments in continuous nucleotides. In 

some embodiments, the degree of identity is given for the entire length of the reference 

sequence.  

[00123] Nucleic acid sequences or amino acid sequences having a particular degree of 

identity to a given nucleic acid sequence or amino acid sequence, respectively, may have 

at least one functional property of said given sequence, e.g., and in some instances, are 

functionally equivalent to said given sequence. One important property includes the 

ability to act as a cytokine, in particular when administered to a subject. In some 

embodiments, a nucleic acid sequence or amino acid sequence having a particular degree 

of identity to a given nucleic acid sequence or amino acid sequence is functionally 

equivalent to said given sequence.  

[00124] As used herein, the term "about" indicates a degree of variation that does not 

substantially affect the properties of the described subject matter, e.g., within 10%, 5%, 

2%, or 1%. Accordingly, unless indicated to the contrary, the numerical parameters set 
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forth in the following specification and attached claims are approximations that may vary 

depending upon the desired properties sought to be obtained. At the very least, and not 

as an attempt to limit the application of the doctrine of equivalents to the scope of the 

claims, each numerical parameter should at least be construed in light of the number of 

reported significant digits and by applying ordinary rounding techniques.  

Overview 

[00125] Provided herein are fusion proteins that specifically bind to both Tie2 and 

VEGF. The fusion proteins were designed to address both limitations of the current 

therapies of Tie2 and VEGF, as well as the limitations of other currently available 

therapies for angiogenic or vascular disease. As a result, the fusion proteins are provided 

comprising an anti-Tie2 antibody or antigen-binding fragment thereof and a vascular 

endothelial growth factor (VEGF)-binding domain. These fusion proteins can play a 

beneficial role as therapeutic agents for angiogenic or vascular diseases due to their dual 

function of VEGF inhibition and Tie2 activation.  

Fusion Proteins 

[00126] The present disclosure relates to a fusion protein that comprises an Tie2 

antibody or antigen-binding fragment thereof and a VEGF-binding domain. In some 

embodiments, the Tie-2 antibody or antigen-binding fragment thereof binds to the Tie2 

Ig3-FNIII (1-3) domain comprising the sequence of SEQ ID NO: 2.  

[00127] In some embodiments, the Tie2 antibody or antigen-binding fragment thereof 

includes a heavy chain variable region comprising heavy chain CDR1, CDR2, and CDR3 

having the amino acid sequences of SEQ ID NOs:5-7, respectively, and a light chain 

variable region comprising light chain CDR1, CDR2, and CDR3 having the amino acid 

sequences of SEQ ID NOs: 8-10.  

[00128] In some embodiments, the fusion protein binds to a Tie2 Ig3-FNIII (1-3) 

domain comprising SEQ ID NO: 2, 3, or 4 and to VEGF.  

[00129] In some embodiments, the fusion protein comprises a vascular endothelial 

growth factor (VEGF)-binding domain, the VEGF-binding domain comprising a 

vascular endothelial growth factor (VEGF)-A binding region of VEGF receptor 1 

(VEGFR1) of SEQ ID NO: 13 and a vascular endothelial growth factor (VEGF)-A 
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binding region of VEGF receptor 2 (VEGFR2) of SEQ ID NO: 14, and an anti-Tie2 

antibody or antibody binding fragment thereof, wherein the fusion protein binds to Tie2 

Ig3-FNIII (1-3) domain comprising SEQ ID NO: 2,3, or 4, and VEGF.  

[00130] In some embodiments, the VEGF-binding domain comprises an anti-VEGF 

antibody or antibody binding fragment thereof. In a further embodiment, the anti-VEGF 

antibody or fragment thereof comprises the variable binding domains of bevacizumab, 

ranibizumab or HuMab G6-31 (US Patent Publication No. 2007/0141065).  

[00131] In one embodiment, the VEGF-binding domain is linked to the C-terminus of 

the heavy chain (HC) of the anti-Tie2 antibody or antigen-binding fragment thereof.  

[00132] In one embodiment, the fusion protein binds amino acids 633-644 (SEQ ID 

NO: 20) and/or amino acids 713-726 (SEQ ID ON: 21) of Tie2 having the amino acid 

sequence of SEQ ID NO:1. In one embodiment, the anti-Tie2 antibody or antibody 

binding fragment thereof binds amino acids 633-644 (SEQ ID NO: 19) and/or amino 

acids 713-726 (SEQ ID NO: 20) of Tie2 of the amino acid sequence of SEQ ID NO:1.  

[00133] In one embodiment, the anti-Tie2 antibody has an IgG1 isotype.  

[00134] In one embodiment, the VEGF-binding domain comprises a sequence having at 

least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity to the amino acid sequence 

of SEQ ID NO: 15. In one embodiment, the VEGF-binding domain comprises the 

amino acid sequence of SEQ ID NO: 15.  

[00135] In one embodiment, the fusion protein comprises four polypeptide chains, 

wherein two chains are a pair of heavy chains, and two chains are a pair of light chains.  

Suitably, the heavy chains comprise at the N-terminal end a Tie2-binding domain which 

binds to Tie2 Ig3-FNIII (1-3) domain comprising SEQ ID NO: 2,3, or 4, and at the C

terminal end a VEGF-binding domain. Suitably the Tie2-binding domain is an anti-Tie2 

antibody, wherein the pair of heavy chains of the fusion protein comprise the heavy chain 

of the antibody and the pair of light chains of the fusion protein comprise the light chains 

of the antibody.  

[00136] In one embodiment, the fusion protein comprises 

a. a dimer of a first and second heavy chain monomer, wherein each heavy 

chain monomer comprises a single-chain polypeptide comprising, from N

terminus to C-terminus: 
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i. a heavy chain variable domain (VH) domain that together with a 

light chain variable domain binds Tie2, linked to 

ii. a constant heavy chain domain (CH) comprising an CHi domain 

and an Fc region or fragment thereof, linked to 

iii. a VEGF-binding domain comprising a VEGF receptor extracellular 

domain, (such as VEGF-A binding regions of a VEGF Receptor 1 

(VEGFR1) and a VEGF Receptor 2 (VEGFR2)); and 

b. a first and second light chain monomer, each light chain monomer 

comprising from N-terminus to C-terminus a light chain variable domain 

(VL) that together with a VH binds Tie2, linked to a constant light chain 

domain (CL1); 

wherein the first and second monomers dimerize via their Fc regions, or 

fragments thereof; 

and wherein the Tie2-binding domains are formed by the pairing of each heavy 

chain monomer with one of said light chain monomer such that the VH and CHi of 

each heavy chain monomer pairs with the VL and CL1 domain of the light chain 

monomers.  

[00137] In one embodiment, the fusion protein comprises a linker between the VEGF 

receptor and the anti-Tie2 antibody or antibody fragment thereof. In a further 

embodiment, the linker comprises between 5 and 50 residues, such as between 10 and 40 

residues, such as between 15 and 30 residues, such as 20 residues.  

[00138] In some embodiments, the fusion protein comprises a linker between the 

VEGF-binding domain and the anti-Tie2 antibody or antibody fragment thereof, and 

wherein the linker comprises a sequence having at least 80%, 85%, 90%, 95%, 96%, 97%, 

98%, or 99% identity to the amino acid sequence of SEQ ID NO: 16. In some 

embodiments, the linker comprises the sequence of SEQ ID NO: 16.  

[00139] In some embodiments, the fusion protein comprises a linker between the VEGF 

receptor and the anti-Tie2 antibody or antibody fragment thereof, and wherein the linker 

comprises a sequence having at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% 

identity to the amino acid sequence of SEQ ID NO: 25. In some embodiments, the 

linker comprises the sequence of SEQ ID NO: 25.  
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[00140] In one embodiment, the fusion protein comprises, C-terminal to the heavy chain 

constant domain or domains of the anti-Tie2 antibody or antigen-binding fragment 

thereof and in N- to C-terminal order, a linker between the VEGF-binding domain and 

the anti-Tie2 antibody or antibody fragment thereof, such as wherein the linker 

comprises a sequence having between 5 and 50 amino acid residues, such as between 10 

and 40 residues, such as between 15 and 30 residues, such as 20 residues.  

[00141] In one embodiment, the fusion protein comprises, C-terminal to the heavy chain 

constant domain or domains of the anti-Tie2 antibody or antigen-binding fragment 

thereof and in N- to C-terminal order, a linker between the VEGF-binding domain and 

the anti-Tie2 antibody or antibody fragment thereof, wherein the linker comprises amino 

acid sequence of SEQ ID NO: 16 or 25, and the VEGF-binding domain comprises the 

amino acid sequence of SEQ ID NO: 15.  

[00142] In one embodiment, the fusion protein comprises a CH domain comprising the 

amino acid sequence of SEQ ID NO: 17, a linker comprising amino acid sequence of 

SEQ ID NO: 16 or 25 between the VEGF-binding domain and the anti-Tie2 antibody or 

antibody fragment thereof, and the VEGF-binding domain comprises the amino acid 

sequence of SEQ ID NO: 15.  

[00143] In one embodiment, the fusion protein comprises a heavy chain variable region 

comprising the amino acid sequence of SEQ ID NO:18 and a light chain variable region 

comprising the amino acid sequence of SEQ ID NO:19.  

[00144] In one embodiment, the fusion protein comprises a heavy chain comprising at 

least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity to the amino acid sequence 

of SEQ ID NO: 11. In one embodiment, the fusion protein comprises a heavy chain 

comprising the amino acid sequence of SEQ ID NO:11.  

[00145] In one embodiment, the fusion protein comprises a heavy chain comprising at 

least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity to the amino acid sequence 

of SEQ ID NO: 26. In one embodiment, the fusion protein comprises a heavy chain 

comprising the amino acid sequence of SEQ ID NO: 26.  

[00146] In one embodiment, the fusion protein comprises a light chain comprising at 

least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity to the amino acid sequence 

of SEQ ID NO: 12. In one embodiment, the fusion protein comprises a light chain 
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comprising amino acid sequence of SEQ ID NO:12. In one embodiment, the fusion 

protein comprises a heavy chain comprising amino acid sequence of SEQ ID NO:11, and 

a light chain comprising amino acid sequence of SEQ ID NO:12.  

[00147] In one embodiment, the fusion protein comprises a CH domain comprising a 

sequence having at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity to the 

amino acid sequence of SEQ ID NO: 17. In one embodiment, the fusion protein 

comprises a CH domain comprising the amino acid sequence of SEQ ID NO: 17. In 

some embodiments, the fusion proteins comprises one or more modifications or 

mutations in the constant region domains in the heavy chain to reduce or eliminate 

efficient interaction with Fc Receptors on other immune cells in the body constant region 

domains. In some embodiments, the one or more modifications or mutations comprises 

altering L234L235G236237 (EU numbering) to a LAGA mutation, a FEGG mutation, an 

AAGG mutation, an AAGA mutation, a LALA mutation, or a combination thereof. In 

some embodiments, an IgG constant region comprises any of the foregoing mutations 

(e.g., a LALA mutation) as well as mutations at K322 and P331 (EU numbering) to 

reduce and abolish the immune cell-mediated cytotoxicity.  

[00148] Tie2 antibodies are monovalent or bivalent, and contain single or double chains.  

Functionally, the binding affinity, or dissociation constant (KD), is the molar (M) 

concentration of ligand at which half the ligand binding sites on the protein are occupied 

in the system equilibrium. It is calculated by dividing the dissociation rate (Kff) value by 

the association rate (Ko.) value. In the context of dissociation constant, a lower value is 

consistent with stronger binding. The KDof the Tie2 antibody is in the rangeof 10-5 M to 

10-12M. For example, the binding affinity (KD) of the Tie2 antibody is 10-6 M to 10-12 M, 

10-7 M to 10-12 M, 10-8 M to 10-12 M, 10-9 M to 10-12 M, 10-5 M to 10-11 M, 10-6 M to 10-11 

M, 10-7 M to 10-11 M, 10-8 M to 10-11 M, 10-9 M to 10-11 M, 10-10 M to 10-11 M, 10-5 M to 

10-10 M, 10-6 M to 10-10 M, 10-7 M to 10-10 M, 10-8 M to 10-10 M, 10-9 M to 10-10 M, 10-5 M 

to 10-9 M, 10-6 M to 10-9 M, 10-7 M to 10-9 M, 10-8 M to 10-9 M, 10-5 M to 10-8 M, 10-6 M 

to 10-8 M, 10-7 M to 10-8 M, 10-5 M to 10-7 M, 10-6 M to 10-7 M or 10-5 M to 10-6 M.  

[00149] IGT-427, an exemplary fusion protein described herein, simultaneously 

suppresses VEGF signaling and activates Tie2 signaling pathways. IGT-427 binds human 

Tie-2 with KD <1 nM in a bivalent interaction, analogous to the cellular surface 
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interaction, and binds human VEGF with a KD< 10 pM. With VEGF on the surface, 

IGT-427 binds with an apparent affinity of < 500 pM. With IGT-427 on the surface, the 

KD is < 10 pM. IGT-427 displays comparable high affinities toward rabbit orthologs.  

[00150] In one embodiment, the fusion protein binds to Tie2 Ig3-FNIII (1-3) domain 

comprising SEQ ID NO: 2, 3, or 4 with an affinity KD (M) of less than 3E-9 M (where E

X denotes negative exponent and the number of zeros, e.g., 3E-9 is the same as 

.0000000003), less than 3.5E-9 M, less than 4E-1 M, or less. A KD value less than a given 

amount means that the KD is numerically smaller than the given amount, which indicates 

stronger binding.  

[00151] IGT-427 has the potential to provide superior efficacy compared to agents that 

only inhibit VEGF, and/or to have more potent Tie-2 agonist activity compared to Ang2 

inhibiting agents.  

[00152] The Tie2 antibody or antibody fragment in the fusion protein can include its 

biological equivalent within a range that can specifically recognize Tie2. For example, it 

can include a change to the amino acid sequence to improve further the binding affinity 

and/or its other biological properties of the antibody. Such modifications can include, for 

example, deletion, insertions and/or substitutions of amino acid sequence residues of the 

antibody. These amino acid variations can be made based on the relative similarity of the 

amino acid substituents, such as hydrophobicity, hydrophilicity, charge, size, etc. of the 

amino acid side chains, so as to provide conservative substitutions. By the analysis of the 

size, shape and type of amino acid side chain substituents, it is known that arginine, lysine 

and histidine are all positively charged residues; alanine, glycine and serine have similar 

sizes; Phenylalanine, tryptophan and tyrosine have a similar shape. Therefore, based on 

these considerations, we can say that arginine, lysine and histidine; alanine, glycine and 

serine; and phenylalanine, tryptophan and tyrosine are conservative substitutions.  

[00153] Considering the above-described variation having biologically equivalent activity, 

in some embodiments, the amino acid sequence of the fusion protein includes the 

sequences of the six CDRs in SEQ ID NOs: 5-10, and/or the heavy and light chains of 

SEQ ID NOs: 11 and 12, or any sequence exhibiting substantial identity. Substantial 

identity means at least 80% identity, such as at least 85% identity, 90% identity, 95% 

identity, 96% or more, 97% or more, 98% or more, or 99% or more sequence identity.  
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[00154] Based on this, the fusion protein, or components thereof, may have 80%, 85%, 

90%,91%,92%,93%,94%,95%, 96%,97%,98%,99%, or more identity, when 

compared to the specified or all sequence described in the specification.  

[00155] In one embodiment, the fusion protein is pegylated. In one embodiment, the 

fusion protein is modified with a half-life extension modulator, such as PEG, hyaluronic 

acid, or phosphorylcholine. In one embodiment, the fusion protein is site-specifically 

pegylated. In one embodiment, the fusion protein is site-specifically pegylated on a 

cysteine residue. In one embodiment, the fusion protein is site-specifically modified (e.g., 

on a cysteine residue) with a half-life extension modulator, which may comprise PEG, 

hyaluronic acid, or phosphorylcholine. Alternatively, the half-life extension modulator 

may comprise an albumin; an albumin-binding peptide, and/or an HA-binding protein 

fragment.  

[00156] In one embodiment, the fusion protein further comprises the sequence of SEQ 

ID NO: 22 and is site-specifically modified with any of the half-life extension modulators 

described herein (e.g., pegylated) on the cysteine residue of the sequence of SEQ ID NO: 

22. In one embodiment, the sequence of SEQ ID NO: 22 is present at the C-terminus of 

the heavy chain. In one embodiment, the heavy chain comprises the sequence of SEQ 

ID NO: 23. In one embodiment, the heavy chain comprises the sequence of SEQ ID 

NO: 24.  

[00157] In one embodiment, the PEG has a molecular weight of about 40 kDa.  

[00158] In one embodiment, there is provided a polypeptide comprising a chain 

monomer of the fusion protein of the invention.  

[00159] In one embodiment, the polypeptide comprises the heavy chain monomer of the 

fusion protein of the invention. In a further embodiment, the polypeptide comprises a 

sequence which has at least 70% identity, such as at least 75% identity, such as at least 

80% identity, such as at least 85% identity, such as at least 90% identity, such as at least 

91% identity, such as at least 92% identity, such as at least 93% identity, such as at least 

94% identity, such as at least 95% identity, such as at least 96% identity, such as at least 

97% identity, such as at least 98% identity, such as at least 99% identity, such as 100% 

identity to the sequence of SEQ ID NO: 11 or 26. In one embodiment, the polypeptide 
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consists of the sequence of SEQ ID NO: 11. In one embodiment, the polypeptide 

consists of the sequence of SEQ ID NO: 26.  

[00160] In one embodiment, the polypeptide comprises the light chain monomer of the 

fusion protein of the invention. In a further embodiment, the polypeptide comprises a 

sequence which has at least 70% identity, such as at least 75% identity, such as at least 

80% identity, such as at least 85% identity, such as at least 90% identity, such as at least 

91% identity, such as at least 92% identity, such as at least 93% identity, such as at least 

94% identity, such as at least 95% identity, such as at least 96% identity, such as at least 

97% identity, such as at least 98% identity, such as at least 99% identity, such as 100% 

identity to SEQ ID NO: 12. In one embodiment, the polypeptide consists of the 

sequence of SEQ ID NO: 12.  

Polynucleotides; Methods of Production; Vectors and Host Cells 

[00161] In another aspect, the present disclosure relates to nucleic acids encoding the 

fusion protein.  

[00162] In another embodiment, the disclosure provides a nucleic acid encoding a 

polypeptide comprising a chain monomer of the fusion protein of the invention. In one 

embodiment, the disclosure provides a nucleic acid encoding the heavy chain of the 

fusion protein. In another embodiment, the disclosure provides a nucleic acid encoding 

the light chain of the fusion protein.  

[00163] In one embodiment, the nucleic acid molecule comprises a sequence which has 

at least 70% identity, such as at least 75% identity, such as at least 80% identity, such as at 

least 85% identity, such as at least 90% identity, such as at least 91% identity, such as at 

least 92% identity, such as at least 93% identity, such as at least 94% identity, such as at 

least 95% identity, such as at least 96% identity, such as at least 97% identity, such as at 

least 98% identity, such as at least 99% identity, such as 100% identity to SEQ ID NO: 

27 or 29. In one embodiment, the nucleic acid molecule consists of SEQ ID NO: 27 or 

29.  

[00164] In one embodiment. the nucleic acid molecule comprises a sequence which has 

at least 70% identity, such as at least 75% identity, such as at least 80% identity, such as at 

least 85% identity, such as at least 90% identity, such as at least 91% identity, such as at 

least 92% identity, such as at least 93% identity, such as at least 94% identity, such as at 
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least 95% identity, such as at least 96% identity, such as at least 97% identity, such as at 

least 98% identity, such as at least 99% identity, such as 100% identity to SEQ ID NO: 

28. In one embodiment, the nucleic acid molecule consists of SEQ ID NO: 28.  

[00165] In one embodiment, the disclosure provides a set of one or more polynucleotides 

wherein each polynucleotide encodes at least one of the monomer chains of the fusion 

protein of the invention, such both chains (i.e., light and heavy chains) of said fusion 

protein are encoded.  

[00166] The fusion protein can be produced recombinantly by constructing or isolating 

the nucleic acid encoding the fusion protein. Further cloning (DNA amplification) by 

isolating nucleic acids, and inserting it into a replicable vector may be done or further 

expression may be made. Based on this, the present disclosure relates to the vector 

containing the nucleic acid in another aspect.  

[00167] In some embodiments, the disclosure relates to a nucleic acid comprising the 

fusion protein. "Nucleic acid" is meant to encompass DNA (gDNA and cDNA) and 

RNA molecules inclusively, and nucleotide, the basic structural unit of nucleic acid, 

includes the nucleotide in nature, as well as the analogue with modified sugar or base 

moieties. The sequence of the nucleic acid encoding the heavy and light chain variable 

regions can be modified. The modifications include addition, deletion, or non

conservative or conservative substitution of nucleotides.  

[00168] The DNA encoding the fusion protein is easily separated or synthesized using a 

conventional process (for example, by using oligonucleotide probes capable of 

specifically binding to the DNA encoding the heavy and light chains). Many vectors are 

available. Vector components generally include one or more of the following, but is not 

limited to: signal sequence, origin of replication, one or more marker genes, enhancer 

element, promoter, and transcription termination sequence.  

[00169] In some embodiments, the disclosure provides an expression vector 

comprising the nucleic acid encoding the fusion protein. In another embodiment, there 

is provided a vector which comprises nucleic acids encoding one heavy chain sequence 

and one light chain sequence of the fusion protein.  

[00170] In one embodiment, there is provided a set of one or more vectors which 

collectively comprise the set of one or more polynucleotides of the invention, such that 
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both chains (i.e., light and heavy chains) of said fusion protein are encoded in the set of 

vectors.  

[00171] In one embodiment, the vector is an animal virus, such as a virus selected from 

reverse transcriptase virus (including lentivirus), adenovirus, adeno-associated virus, 

herpes virus, chicken pox virus, baculovirus, papilloma virus, and papova virus.  

[00172] In some embodiments, the expression vector further comprises a 

promoter/enhancer, such as a human cytomegalovirus IE1 (CMV-IE1) 

promoter/enhancer.  

[00173] As used herein, the term "vector", as means for expression a gene of interest in a 

host cell, includes plasmid vectors, cosmid vector, bacteriophage vector, adenovirus 

vectors, retroviral vectors and viral vectors such as adeno-associated virus vectors. The 

nucleic acid encoding the antibody in the vector is operatively linked to a promoter.  

[00174] As used herein, the terms "operatively linked" or "linked" mean the functional 

linkage between a nucleic acid expression control sequence (for example, promoter, 

signal sequence, or array of transcriptional regulator binding sites) and different nucleic 

acid sequences, Thereby, the control sequence controls transcription and/or translation 

of the other nucleic acid sequence.  

[00175] In some embodiments, provided herein is a host cell comprising a polynucleotide 

encoding a fusion protein described herein. In some embodiments, provided herein is a 

host cell comprising a vector comprising a polynucleotide encoding a fusion protein 

described herein. The host cell may be prokaryotic or eukaryotic. The host cell may be 

isolated, e.g., cultured or not part of a multicellular organism. In some embodiments, the 

host cell is a member of a cell line. In some embodiments, the host cell is a mammalian 

cell. In some embodiments, the host cell is an immortalized mammalian cell.  

[00176] In the case of prokaryotic cell as a host, a strong promotor which can process the 

transcription (for example, tac promoter, lac promoter, lacUV5 promoter, lpp promoter, 

pLk promoter, pR promoter, rac5 promoter, amp promoter, recA promoter, SP6 

Promoter, trp promoter and T7 promoter, etc.), ribosome binding site for initiation of 

translation and transcription/translation termination sequences are generally included. In 

addition, for example, in the case of eukaryotic cell as a host, a promoter derived from 

the genome of mammalian cells (example: metallothionine promoter, P-actin promoter, 
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human hemoglobin promoter and human muscle creatine promoter) or a promotor 

derived from mammalian viruses (example: adenovirus late promoter, vaccinia virus 7.5K 

promoter, SV40 promoter, cytomegalovirus (CMV) promoter, tk promoter of HSV, 

mouse mammary tumor virus (MMTV) promoter, LTR promoter of HIV, Moloney 

Virus promotor, Epstein Barr Virus (EBV) promoter, and Rous sarcoma virus (RSV) 

promoter) can be used, and a polyadenylation sequence can be included generally as a 

transcription termination sequence.  

[00177] In some cases, the vector may be fused with other sequences to facilitate the 

purification of the antibody expressed. The sequence to be fused is, for example, 

glutathione S-transferase (Pharmacia, USA), maltose binding protein (NEB, USA), FLAG 

(IBI, USA) and 6x His (hexahistidine; Qiagen, USA).  

[00178] The vector contains an antibiotic resistance gene commonly used in the art as a 

selection marker, for example a resistant gene to ampicillin, gentamicin, carbenicillin, 

chloramphenicol, streptomycin, kanamycin, geneticin, neomycin and tetracycline.  

[00179] In another aspect, the present disclosure relates to a cell transformed with the 

above-mentioned expression vector. Cells used to produce the antibodies may be 

prokaryote, yeast and a higher eukaryotic cell, but not limited thereto.  

[00180] Prokaryotic host cells such as Escherichia coli, Bacillus strains such as Bacillus 

subtilis and Bacillus thuringiensis, Streptomyces, Pseudomonas (e.g., Pseudomonas 

putida), Proteus mirabilis and Staphylococcus (for example, Staphylococcus carnosus), 

can be used.  

[00181] Exemplary useful animal host cell lines are COS-7, BHK, CHO, CHOK1, DXB

11, DG-44, CHO/-DHFR, CV1, COS-7, HEK293, BHK, TM4, VERO, HELA, 

MIDCK, BRL 3A, W138, Hep G2, SK-Hep, MMT, TRI, MRC 5, FS4,3T3, RIN, A549, 

PC12, K562, PER.C6, SP2/0, NS-0, U20S, or HT1080, but not limited thereto.  

[00182] In one embodiment, the disclosure provides a method of manufacturing a fusion 

protein which binds Tie2 and VEGF, comprising the steps of: culturing a cell comprising 

a nucleic acid, such as an expression vector, encoding the fusion protein (e.g., 

transformed with an expression vector comprising a nucleic acid encoding the fusion 

protein); and recovering a fusion protein from the cultured cell.  
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[00183] The cells can be cultured in various media. Any commercial culture media can be 

used without limitation. All other essential supplements known to those skilled in the art 

may be included in an appropriate concentration. Culture conditions, such as 

temperature, pH, etc., and selected host cells are known to those skilled in the art.  

[00184] Recovery of the antibody or antigen-binding fragment thereof can be made 

through removing impurities for example using centrifugation or ultrafiltration, and for 

example, using affinity chromatography, etc. Additional extra purification technology 

such as anion or cation exchange chromatography, hydrophobic interaction 

chromatography, hydroxyapatite chromatography, and the like can be used.  

Use of Fusion Proteins; Therapy 

[00185] In another aspect, the present disclosure relates to methods and compositions 

for preventing or treating angiogenic or vascular diseases by administering an effective 

amount of the fusion protein. In other aspects, the present embodiments relate to 

methods and compositions for regulating angiogenesis, endothelial signaling, 

inflammation, and/or vascular leakage by administering the fusion protein to a subject in 

need thereof. In some embodiments, a fusion protein described herein is for use in 

therapy.  

[00186] Angiogenesis means the formation or growth of new blood vessels from 

previously existing blood vessels. Examples of angiogenic or angiogenesis-related 

diseases include, but are not limited to, cancer, metastasis, diabetic retinopathy, diabetic 

macular edema, retinopathy of prematurity, corneal graft rejection, macular degeneration, 

glaucoma such as neovascular glaucoma, systemic erythrosis, proliferative retinopathy, 

psoriasis, hemophilic arthritis, capillary formation in atherosclerotic plaques, keloid, 

wound granulation, vascular adhesion, rheumatoid arthritis, degenerative osteoarthritis, 

autoimmune diseases, Crohn's disease, restenosis, atherosclerosis, intestinal adhesions, cat 

scratch disease, ulcers, liver cirrhosis, nephritis, diabetic nephropathy, diabetes mellitus, 

inflammatory diseases, and neurodegenerative disease. In addition, exemplary cancers 

include, but are not limited to esophageal cancer, stomach cancer, large intestine cancer, 

rectal cancer, oral cancer, pharynx cancer, larynx cancer, lung cancer, colon cancer, breast 

cancer, uterine cervical cancer, endometrial cancer, ovarian cancer, prostate cancer, testis 

cancer, bladder cancer, renal cancer, liver cancer, pancreatic cancer, bone cancer, 
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connective tissue cancer, skin cancer, brain cancer, thyroid cancer, leukemia, Hodgkin's 

lymphoma, lymphoma, and multiple myeloid blood cancer.  

[00187] The fusion protein may be administered to regulate angiogenesis, endothelial 

signaling, inflammation, and/or vascular leakage. For example, the fusion protein may be 

administered to increase vascular endothelial cellular membrane integrity and/or 

reduce vascular leakage. Vascular leakage is known to contribute to visual impairment in 

several common ocular disorders including, but not limited to, diabetic macular edema 

(DME), diabetic retinopathy (DR) and age-related macular degeneration (AMD). In some 

embodiments, the inflammation is from sepsis, respiratory distress syndromes, and/or 

virus-infectious diseases.  

[00188] The fusion protein, and compositions thereof, may be administered into 

mammals, including rats, mice, livestock, companion animals, humans, etc. In some 

embodiments, the subject is human. In some embodiments, the subject is a companion 

animal, such as a mammalian companion animal. In some embodiments, the companion 

animal is a dog, cat, rabbit, ferret, horse, mule, donkey, or hamster. The fusion protein, or 

a composition thereof may be administered daily. The fusion protein, or composition 

thereof may be administered once every 1, 2, 3, 4, 6, or 12 months. In one embodiment, 

the fusion protein is administered once every six months (i.e., twice a year).  

Administration is via the typically accepted routes, for example, oral, rectal, intravitreal, 

intravenous, subcutaneous, intrauterine, or intracerebrovascular administration. In some 

embodiments, administration is by intravitreal injection. In one embodiment, between 1 

mg and 10 mg of fusion protein is administered by intravitreal injection daily, monthly or 

every six months. In one embodiment, less than 10 mg of fusion protein is administered 

by intravitreal injection about once every six months (e.g., twice a year).  

Pharmaceutical Compositions; Administration 

[00189] In some embodiments, the composition comprising the fusion protein is a 

pharmaceutical composition. In some embodiments, the composition includes a suitable 

vehicle, excipient or diluent typically used in the field.  

[00190] Suitable vehicles, excipients, diluents are described in Remington: The Science 

and Practice of Pharmacy (19th ed.) ed. A. R. Gennaro, Mack Publishing Company, 

Easton, Pa. 1995. Suitable pharmaceutically acceptable vehicles, excipients or diluents 
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include, for example, one or more of water, saline, phosphate buffered saline, dextrose, 

histidine, glycerol, sucrose, polysorbate, ethanol and the like, as well as combinations 

thereof. The pH of the solution is preferably from about 5 to about 8, and more 

preferably from about 6 to about 7. It will be apparent to those persons skilled in the art 

that certain carriers may be more preferable depending upon, for instance, the route of 

administration and concentration.  

[00191] Pharmaceutical compositions having a pharmaceutically acceptable vehicle can be 

various oral or parenteral dosage form such as tablets, pills, powders, granules, capsules, 

suspensions, oral solutions, emulsions, syrups, sterile aqueous solutions, non-aqueous 

solutions, suspensions, lyophilizates, and suppository. The pharmaceutical composition 

can include a diluent or excipient, which can be formulated in combination, such as 

fillers, thickeners, binders, wetting agents, disintegrants, surfactants, etc. Solid 

preparations for oral administration may be in the form of tablets, pills, powders, 

granules, capsules, and the like. In connection with the solidarity the compound can be 

formulated by combining one or more excipients such as starch, calcium carbonate, 

sucrose, lactose, or gelatin. Simple excipient and lubricating agents such as magnesium 

stearate, talc, and the like may additionally be used.  

[00192] The liquid preparation for oral administration may be a suspension, an oral 

solution, an emulsion, a syrup, or the like. Excipients such as water or simple diluents like 

wet paraffin, a variety of wetting agents, sweeteners, aromatics, preservatives, and etc. can 

be included in a liquid formulation. In addition, the pharmaceutical compositions may be 

in parenteral dosage form such as sterile aqueous solution, non-aqueous solvent, 

suspension, emulsion, lyophilisate, suppository, etc. Injectable propylene glycol, 

polyethylene glycol, vegetable oils such as olive oil and esters such as ethyl oleate may be 

suitable for insoluble solvent and suspension. The basic substance of the suppository 

includes Witepsol, macrogol, Tween 61, cacao butter, laurin butter and glycerogelatin.  

[00193] The composition is administered in a pharmaceutically effective amount. Terms 

used herein, such as a "pharmaceutically effective amount" refers to the enough amount 

of the pharmaceutical composition for disease treatment, with an appropriate benefit/risk 

ratio which can be applicable for all medical treatments. The effective amount can be 

different depending on various factors including parameters like the severity of the 
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disease, the patient's age and sex, type of disease, drug activity, drug sensitivity, 

administration time, route of administration, secretion rate, duration of treatment, and 

other factors. Also, the above composition can be administered in single doses or divided 

into multiple doses. When fully considering these factors, it is important to administer the 

minimum amount sufficient to obtain maximum effect without side effects. The dosage 

of the pharmaceutical composition is not particularly limited, but it varies depending on 

various factors, including patient's health status and weight, disease severity, drug type, 

administration route and administration time.  

[00194] The composition may be administered into mammals, including rats, mice, 

livestock, companion animals, humans, etc., by one time or multiple times a day, via 

typically accepted routes, for example, orally, rectal, intravenously, subcutaneously, 

intrauterinely, intravitreally, or intracerebrovascularly. In some embodiments, the 

composition is administered by intravitreal injection. In some embodiments, the subject 

is human. In some embodiments, the subject is a companion animal, such as a 

mammalian companion animal. In some embodiments, the companion animal is a dog, 

cat, rabbit, ferret, horse, mule, donkey, hamster, or other domesticated pet.  

[00195] The present disclosure in other perspective refers to the prevention or treatment 

methods for angiogenic or vascular diseases, and anti-angiogenic methods, including the 

steps for administering into an individual in need of the antibody or the above 

composition.  

[00196] The fusion protein can be provided in a pharmaceutical composition.  

[00197] The methods of the present disclosure include procedures for administering a 

pharmaceutical composition of pharmaceutically effective dose for individuals in need of 

inhibition of angiogenesis. The individual can be a mammal such as dog, cat, ferret, cow, 

horse, rabbit, mouse, rat, or human, but it is not limited thereto. For example, in one 

embodiment, the individual can be a chicken, turkey, or other non-mammalian animal.  

The pharmaceutical composition can be administered via a suitable way including 

parenterally, subcutaneously, intraperitoneally, intrapulmonarily or intranasally, and if 

necessary, intralesionally for local treatment. In some embodiments, the dosage of the 

pharmaceutical composition changes depending on various factors including, but not 

limited to, the health status and weight of the individual, the severity of the disease, the 
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type of drug, the route and time of administration, and it can be easily determined by 

those skilled in the art.  

[00198] In other aspects, the present disclosure refers to the methods of cancer 

prevention or treatment, including administering procedures of the composition or the 

antibody to an individual in need of the antibody and the composition or the 

pharmaceutical composition for cancer prevention or treatment including the antibody.  

[00199] Cancer is not limited as long as it is treatable with the antibodies of the present 

disclosure. Specifically, the antibody can prevent the occurrence or progression of cancer 

by inhibiting angiogenesis. Examples of the cancer include esophageal cancer, stomach 

cancer, large intestine cancer, rectal cancer, oral cancer, pharynx cancer, larynx cancer, 

lung cancer, colon cancer, breast cancer, uterine cervical cancer, endometrial cancer, 

ovarian cancer, prostate cancer, testis cancer, bladder cancer, renal cancer, liver cancer, 

pancreatic cancer, bone cancer, connective tissue cancer, skin cancer, brain cancer, 

thyroid cancer, leukemia, Hodgkin's lymphoma, lymphoma, and multiple myeloid cancer 

blood cancer, but is not limited thereto.  

[00200] Unless defined otherwise, all technical and scientific terms used herein have the 

same meaning as those appreciated by those skilled in the field to which the present 

disclosure pertains.  

EXAMPLES 

[00201] The following examples are intended merely to illustrate the invention and are 

not constructed to restrict the invention.  

Example 1. Preparation of fusion protein 

A. Construct Design 

[00202] A fusion protein, IGT-427, was designed wherein that VEGF-A binding regions 

of a VEGF Receptor 1 (VEGFR1) and a VEGF Receptor 2 (VEGFR2) were fused to 

the C-terminus of the heavy chain (HC) of an anti-Tie2 antibody. The construct was 

made into a protein expression vector containing human cytomegalovirus IE1 (CMV

IE1) promoter/enhancer. The amino acid sequences of the heavy chain (HC) and light 

chain (LC) are shown in Table 1 above.  
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B. Expression and purification of IGT-427 

[00203] Plasmid DNAs encoding IGT-427 were transiently co-transfected into 

ExpiCHO-S Cells based on manufacturer's instructions (Gibco). An equal amount of 

heavy and light chain DNAs was used. Then, the transfected cells were incubated at 32°C 

with a humidified atmosphere of 5%CO 2 inair with shaking for Max titer protocol.  

After 12 days of incubation, the culture medium containing secreted fusion protein was 

collected, centrifuged to remove the cells, and the culture supernatant was collected and 

filtered. The fusion protein was purified using AKTAPure purification system (Cytiva) 

with an affinity column of HiTrap MabSelect Sure Protein A (Cytiva) in binding/wash 

buffer (20 mM Sodium phosphate, pH 7.2 and 150 mM NaCl) and elution buffer (25 

mM Sodium acetate, pH 3.3), thus being immediately neutralized by adding 100 1 of 1 M 

Tris-HCl, pH 8.8 per milliliter of fraction. The pooled fractions were then buffer 

exchanged into PBS, pH 7.4 using a centrifugal filter unit (Amicon). The consequent final 

sample was kept stored until further use. Concurrently, the fusion protein was undergone 

a quality control studies such as SDS-PAGE (InvitrogenTM NovexTMWedgeWell), SEC

HPLC (Agilent Infinity 1260 and a column of 300A pore size) and endotoxin 

measurement (Charles River Cartridge <0.05EU/ml sensitivity) and Surface Plasmon 

Resonance (SPR Biacore).  

Example 2. Preparation of orthologous Tie2 proteins 

A. Construct Design 

[00204] The Ig3 and FNIII(1-3) domains of three orthologous proteins of Tie2 (human, 

rabbit and mouse), were chosen as binding proteins to IGT-427. The domains of each 

Tie2 orthologues were cloned into pFuse-mouse IgG1 Fc2 vector that is composed of an 

elongation factor 1-alpha (EF-1o) promotor and an IL2 signal peptide, along with a serial 

C-terminal hexa-Histidine and thrombin protease cleavage site (LVPRGS) between Tie2 

and the IgG1 Fc sequences. Sequences of human (SEQ ID NO:2), rabbit (SEQ ID 

NO:3), and mouse (SEQ ID NO: 4) Tie2 orthologues are shown in Table 1 above.  
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B. Expression and purification of Tie2 orthologues 

To produce Tie2 orthologues, Expi293F (Gibco) cells capable of producing recombinant 

proteins with high efficiency were used. The orthologous Tie2 proteins were transiently 

expressed in Expi293F cell line by referring to manufacturer's instruction manual 

(Gibco). Post 4 days of transfection and incubation at 37C with a humidified 

atmosphere of 8% CO2 inair with shaking, the resulting culture medium was collected 

and centrifuged to remove the cells. The culture supernatant containing secreted 

antibodies was isolated and stored at 4 °C or immediately purified using an AKTAPure 

purification device (Cytiva) equipped with an affinity column (HiTrap MabSelect Sure 

Protein A, Cytiva) in two different buffer systems of binding and wash (20 mM Sodium 

phosphate, pH 7.2 and 150 mM NaCl) and elution buffer (25 mM Sodium acetate, pH 

3.3). The Tie2 proteins were immediately neutralized by adding 100 1 of 1 M Tris-HCl, 

pH 8.8 per milliliter of fraction. The fractions were pooled and then buffer exchanged 

into PBS, pH 7.4 through a protein centrifugal filter (Amicon) and stored at -80 °C. As a 

following process, the proteins were analyzed for a quality control studies such as SDS

PAGE (InvitrogenTM NovexTMWedgeWell), SEC-HPLC (Agilent Infinity 1260 and a 

column of 300A pore size) and Surface Plasmon Resonance (SPR).  

Example 3. Affinity measurements of fusion protein (IGT-427) against Tie2 

orthologues 

[00205] The affinities of the fusion protein against orthologous Tie2 proteins were 

measured by SPR system (Biacore 3000). CM5 SPR chips (Cytiva) were modified with 

either monomeric or dimeric forms of human, rabbit, or mouse Tie2 using EDC/NHS 

chemistry (where the dimeric forms were Fc fusions). The sensor chip was activated with 

EDC (0.2 M) and NHS (0.05 M) for 7 minutes, followed by injection of the Tie2 

constructs at 2.5 g mL- in 10 mM sodium acetate at pH 5 to reach an antigen surface 

density of approximately 200 RU. The surfaces were then deactivated with a 7 min 

injection of 1 M ethanolamine-HCl pH 8.5. Activation and deactivation reagents were 

purchased from Cytiva. After immobilization of the Tie2 constructs, the surfaces were 

conditioned with two 5 s pulses of 300 mM phosphoric acid. Fusion protein in running 

buffer (10 mM HEPES pH 7.4,150 mM NaCl, 3 mM EDTA, 2 mg/mL BSA, and 0.05% 

polysorbate-20) was injected at 100 nM, 33.3 nM, 11.1 nM, 3.7 nM, and 1.2 nM over 
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these immobilized Tie2 surfaces at 30 [L mi-1 for 5 mi, and the dissociation was 

monitored for 20 mi. Surface regeneration was performed with 10 s injections of 300 

mM phosphoric acid. Sensorgrams were fit to a 1:1 Langmuir binding model using 

Scrubber software (BioLogic). The KDvalues and SPR sensorgrams were shown in the 

following Table 2 and Figures 1A-1C, respectively.  

Table 2. Affinities of fusion protein IGT-427 to antigen Tie2-g3-FNIII(1-3) orthologues 

Antigen Kon (M-' s-') Koff (1/s) KD (M) 
Human dimericTie2 1.06E+05 4.70E-05 4.42E-10 
Rabbit dimericTie2 1.28E+05 6.82E-05 5.32E-10 
Mouse dimericTie2 8.87E+04 3.07E-04 3.46E-09 

Human monomeric Tie2 1.59E+05 4.OOE-05 2.50E-10 
Rabbit monomeric Tie2 1.65E+05 6.49E-05 3.93E-10 
Mouse monomeric Tie2 1.19E+04 4.33E-04 3.62E-09 

Example 4. Inhibition of VEGFR2 phosphorylation by IGT-427 

[00206] HUVECs (1 x 105 cells/ml) were cultured in EGM-2 medium (Lonza) at 37 °C 

in a 60 mm culture dish. Cells at 90% confluency were incubated with supplement-free 

EBM-2 medium for 4 hours for starvation. The starved HUVECs were pre-treated with 

an IGT-427 or EYLEA© at the indicated concentration for 30 min and then treated with 

recombinant human VEGF for 2 min. The cells were washed with cold PBS, treated with 

lysis buffer (10 mM Tris-Cl pH 7.4,150 mM NaCl, 5 mM EDTA, 10% glycerol, 1% 

Triton X-100, protease inhibitor, phosphatase inhibitor), and lysed at 4 °C for 20 min.  

Then, the cell lysates were prepared by centrifugation at 13000 rpm for 15 min. Protein 

concentration in the supernatant was quantitated by BCA assay. By adding 4x SDS 

sample buffer, cell lysates were prepared and the cell lysates were subjected to SDS 

PAGE and proteins were transferred to a nitrocellulose membrane (GE).  

[00207] To investigate VEGFR2 and Akt phosphorylation, the blot was blocked with 5% 

skim milk-containing TBS-T at room temperature (RT) for 1 hour, and incubated with 

anti-phospho-VEGFR2 antibody (Tyr1175) or anti-phospho Akt (S473) antibody at 4°C 

for about 16 hours. The signals of phospho-VEGFR2 (Tyr1175) or pAkt (S473) were 

visualized by an enhanced chemiluminescence (ECL). Then, the membrane was 

incubated in a stripping buffer (Thermo) for 15 minutes, and then re-probed with an 
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anti-VEGFR2 or anti-Akt antibody to determine the amount of total VEGFR2 and total 

Akt. VEGF-induced VEGFR2 phosphorylation at Tyr1175 was inhibited by IGT-427 in 

a concentration dependent manner and the inhibition is comparable to one by EYLEA© 

(Figures 2A and 2B). In addition, IGT-427 induced the phosphorylation of Akt in a dose

dependent manner.  

VEGF reporter assay was performed using VEGF reporter bioassay kit (PROMEGAT.  

Briefly, 0.4 ml of KDR/NFAT-RE HEK293 cells were added in 4.6 ml of DMEM 

medium containing 10% FBS (assay buffer) and 25 1 of cell suspension were plated in a 

white, flat-bottom 96-well assay plate (Corning). IGT-427, faricimab or aflibercept was 

added at the concentration of 3X higher concentration of 50 nM and threefold serial 

dilutions in 25 1 of assay buffer, and recombinant human VEGF of 3X higher 

concentration of 40 ng/ml in 25 1 of assay buffer was added in the plates. After 6 hours 

of incubation at 37 °C, 75 1 of BIO-GLOTM reagent provided in the kit were added, and 

luminescence was measured using the GloMax@ Discovery System (PROMEGATM). The 

IC 50 values of IGT-427, faricimab or aflibercept were approximately 0.48 nM, 0.32 nM, 

or 0.75 nM, respectively (Figure 2C), suggesting that VEGF inhibition by IGT-427 is 

comparable to that by either faricimab or aflibercept.  

Example 5. Stronger and more persistent activation of Tie2 by IGT-427 

[00208] CHO cells overexpressing full-length of human Tie2 (CHO-hTie2, 1 x 105 

cells/ml) were cultured in DMDM medium (Thermo Fisher) at 37 °C in a 60 mm culture 

dish. Cells at 90% confluency were incubated with supplement-free DMEM medium for 

4 hours for starvation. The starved CHO cells were treated with an IGT-427 or 

recombinant human angiopoietin-1 (R&D Systems) at a concentration of 10 nM for 

various duration (30 min, 1 hour, 2 hours, 6 hours, and 24 hours). The cells were washed 

with cold PBS, treated with lysis buffer (10 mM Tris-Cl pH 7.4,150 mM NaCl, 5 mM 

EDTA, 10% glycerol, 1% Triton X-100, protease inhibitor, phosphatase inhibitor), and 

lysed at 4 °C for 20 min. Then, the cell lysates were prepared by centrifugation at 13000 

rpm for 15 min. The lysates were then used to detect the levels of phospho-Tie2 and 

total Tie2 signals using pTie2 and total Tie2 ELISA assay kits (R&D Systems®). The 

phospho-Tie2 signals were normalized by the total Tie2 signals. IGT-427 showed 

stronger and more persistent pTie2 signal, compared with angiopoietin-1 (Figure 3).  
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Example 6. Dose-dependent activation of Akt signaling by IGT-427 

[00209] HUVECs (1 X 105 cells/ml) were cultured in EGM-2 medium (Lonza) at 37 °C 

in a 60 mm culture dish. Cells at 90% confluency were incubated with supplement-free 

EBM-2 medium for 4 hours for starvation. The starved HUVECs were treated with 

various concentrations of IGT-427 (0.3, 1, 3, 10, 30, 100 nM) for 30 min. The cells were 

washed with cold PBS, treated with lysis buffer (10 mM Tris-Cl pH 7.4,150 mM NaCl, 5 

mM EDTA, 10% glycerol, 1% Triton X-100, protease inhibitor, phosphatase inhibitor), 

and lysed at 4 °C for 20 min. Then, the cell lysates were prepared by centrifugation at 

13000 rpm for 15 min. Protein concentration was quantitated by BCA assay. By adding 

4x SDS sample buffer, cell lysates were prepared and the cell lysates were subjected to 

SDS PAGE and proteins were transferred to a nitrocellulose membrane (GE). To 

investigate Akt phosphorylation, the blot was blocked with 5% skim milk-containing 

TBS-T at room temperature (RT) for 1 hour, and incubated with anti-phospho Akt 

(S473) antibody at 4°C for about 16 hours. The signals of pAkt (S473) were visualized by 

an enhanced chemiluminescence (ECL). Then, the membrane was incubated in a 

stripping buffer (Thermo) for 15 minutes, and then re-probed with an anti-Akt antibody 

to determine the amount of total Akt. As shown in Figure 4, there was a dose-dependent, 

gradual increase of phospho-Akt signaling by IGT-427.  

Example 7. Bypassing Ang2 signaling by IGT-427 

[00210] HUVECs (1 X 105 cells/ml) were cultured in EGM-2 medium (Lonza) at 37 °C 

in a 60 mm culture dish. Cells at 90% confluency were incubated with supplement-free 

EBM-2 medium for 4 hours for starvation. The starved HUVECs were pre-treated with 

recombinant human Angiopoietin-2 (R&D Systems) at a concentration of 0.01, 0.1, 1 

nM for 30 min and then treated with 2x2OkDa pegylated IGT-427 at a concentration of 

30 nM for 60 min. The cells were washed with cold PBS, treated with lysis buffer (10 mM 

Tris-Cl pH 7.4,150 mM NaCl, 5 mM EDTA, 10% glycerol, 1% Triton X-100, protease 

inhibitor, phosphatase inhibitor), and lysed at 4 °C for 20 min. Then, the cell lysates were 

prepared by centrifugation at 13000 rpm for 15 min. Protein concentration was 

quantitated by BCA assay. By adding 4x SDS sample buffer, cell lysates were prepared 

and the cell lysates were subjected to SDS PAGE and proteins were transferred to a 
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nitrocellulose membrane (GE). To investigate Akt phosphorylation, the blot was blocked 

with 5% skim milk-containing TBS-T at room temperature (RT) for 1 hour, and 

incubated with anti-phospho Akt (S473) antibody at 4 °C for about 16 hours. The signals 

of pAkt (S473) were visualized by an enhanced chemiluminescence (ECL). Then, the 

membrane was incubated in a stripping buffer (Thermo) for 15 minutes, and then re

probed with an anti-Akt antibody to determine the amount of total Akt. Recombinant 

Angiopoientin-2 (Ang2) induced a weak phosphorylation of Akt in a concentration

dependent manner. However, IGT-427 increased the Akt phosphorylation further in the 

presence of the recombinant Angiopoientin-2, demonstrating that IGT-427 overcomes 

Ang2 signaling (Figure 5).  

Example 8. Dual binding capability of IGT-427 

[00211] The dual binding characteristics of IGT-427 to its antigens, Tie2 and VEGF, 

were examined by surface plasmon resonance (SPR) system (BIACORETM 3000).  

Recombinant human full-length Ang2 (R&D Systems) was captured on CM5 SPR 

chips (Cytiva) and human dimeric form of Tie2 (100 nM) was injected first, followed by 

the sequential injections of IGT-427 (150nM) and human VEGF (20 nM) (R&D 

Systems). The sensorgram showed the sequential increases of the signals, 

demonstrating that IGT-427 is able to bind to the Ang2-Tie2 complex and VEGF 

simultaneously (Figure 6).  

Example 9. Inhibition of TNF-alpha-induced apoptosis by IGT-427 

[00212] HUVECs (1 X 10 5 cells/ml) were cultured in EGM-2 medium (Lonza) at 37 °C 

in a 60 mm culture dish. Cells at 90% confluency were pre-treated with an IGT-427 or 

EYLEA@ for 60 minutes and then treated with recombinant human TNF-alpha (50 

ng/ml) for 24 hr. Apoptotic cells were stained by APO-BrdUTM TUNEL Assay Kit 

(Thermo Fisher, A23210), and determined by Attune (Thermo Fisher). Briefly, cells were 

suspended in 0.5 mL of PBS and 5 mL of 1% (w/v) paraformaldehyde in PBS was added 

to the cell suspension and then cell suspension was placed on ice for 15 minutes. Cells 

were centrifuged for 5 minutes at 300 X g and were washed twice in 5 mL of PBS. Cells 

were resuspended in 0.5 mL of PBS and 5 mL of ice cold 70% (v/v) ethanol was added 
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to the cell suspension and cell suspension was placed for a minimum of 30 minutes in a 

20°C freezer. To remove the 70% (v/v) ethanol, cell suspension was centrifuged at 300 X 

g for 5 minutes and then cell pellets were resuspended with 1 mL of wash buffer 

provided in the kit. Cell pellet was incubated in 50 L of the DNA labeling solution (10 

tL of reaction buffer, 0.75 L of TdT enzyme, 8.0 L of BrdUTP and 31.25 L of 

dH20) for 60 minutes at 37°C. At the end of the incubation time, 1.0 mL of rinse buffer 

was added to the cells and the cells were centrifuged at 300 X g for 5 minutes. After 

another wash with rinse buffer, cells were incubated in 100 L of antibody staining 

solution (5.0 L of the Alexa FluorTM 488 dye-labeled anti BrdU antibody) with 95 L of 

rinse buffer) for 30 minutes at room temperature. Apoptotic cells were analyzed by 

Attune flow cytometry (Thermo Fisher). TNF-alpha induced apoptosis of HUVEC cells 

and IGT-427 inhibited significantly TNF-alpha-induced apoptosis, but EYLEA@ did not 

(Figure 7).  

Example 10. Measurement of surface Tie2 level 

[00213] In preparation for the assay, CHO-hTie2 cells were grown to confluency on a 

10cm tissue culture dish. CHO-hTie2 cells were washed with Dulbecco's phosphate

buffered saline (DPBS), treated with trypsin to detach cells, counted, centrifuged for 5 

minutes at 200 g, and resuspended at a density of 0.05x106 cells per mL. To seed the 

assay plates, 1mL of the cell suspension was aliquoted to each well of a 24-well tissue 

culture plate and the plates incubated overnight at 370 °C. On the following day, the 

media was removed from the tissue culture plates and replaced with 0.5mL of either 

DMEM alone for unstimulated groups or DMEM containing 10 nM Angiopoietin 1 

(R&D Systems® #923-AN), 10nM IGT-301 (ITP-006), or 10nM IGT-427 (ITP-016).  

The assay plates were returned to the 370 °C tissue culture incubator for the pre

determined length of time (0.5 hours, 1 hour, 2 hours, 4 hours, 6 hours, or 24 hours).  

[00214] Following incubation, the tissue culture plates were placed on ice, washed with 

cold DPBS, and detached by adding 0.5mL of a non-enzymatic cell dissociation buffer 

(PeproTech@ #CPD-125). Cells were incubated on ice for 5 minutes and collected by 

adding 1 mL of FACS Buffer (0.5% BSA in DPBS) and pipetting gently to detach cells 

still adhered to the culture surface. The resulting cell suspension was collected into 5 mL 
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Falcon FACS tubes, centrifuged for 5 minutes at 3 0 0 g to pellet the cells, and the 

supernatant was aspirated. Cells were washed once with 1mL of FACS Buffer and the 

supernatant aspirated leaving ~100uL of residual FACS Buffer in the tube. Cells were 

then stained by adding 100uL of a staining cocktail consisting of 99.5uL FACS Buffer 

and 0.5uL of PE-Tie2 (BioLegend@ #334205). Samples were covered with parafilm and 

incubated at 40°C in the dark for 30 minutes.  

[00215] After incubation, cells were washed twice with 1mL of FACS Buffer as before 

and were then either resuspended in a final volume of 400uL FACS Buffer and analyzed 

immediately or fixed for analysis the following day. For fixation, cells were washed twice 

as above, resuspended in 200uL 4% paraformaldehyde for 30 minutes at 40 °C in the 

dark, washed once with 1 mL FACS buffer, resuspended at a final volume of 400uL 

FACS Buffer, and stored covered at 40 °C overnight. Samples were acquired using the 

Attune NXT Acoustic flow cytometer (Thermo Fisher) and files analyzed using 

FlowJoTM (Tree Star, Inc.). IGT-427 treatment resulted in slower disappearance and more 

presence of surface Tie2, compared to the endogenous Tie2 agonist, Angiopoietin-1 

(Ang1) (Figure 8).  

Example 11. Blocking Tie2 cleavage 

[00216] Tie2 is known to be cleaved and downregulated in human, mouse and 

endothelial cells in various inflammatory conditions, leading to the increased levels of 

soluble Tie2 (sTie2) (Thamm et al., Critical Care Medicine, 2018. 46:e928-e936). Blocking 

global matrix metalloprotease (MMP) is known to be sufficient to prevent Tie2 cleavage 

and vascular leakage (Thamm et al., Critical Care Medicine, 2018. 46:e928-e936; Sung et 

al., 2011. The Journal of Clinical Endocrinology & Metabolism 96:E1148-E1152; Findley 

et al., 2007, Arteriosclerosis, Thrombosis, and Vascular Biology 27:2619-2626). MMP-14 

was implicated as being the principal Tie2 cleavage and Tie2 is cleaved at multiple sites 

within fibronectin type 3 domains by matrix metalloprotease-14 (Idowu, TO et al., eLife, 

August 24, 2020, 9:e59520).  

[00217] Recombinant human MIMP-14 (R&D Systems, Cat. #, 918-MP-010, 0.5 ug) was 

mixed with the dimeric human Tie2 extracellular domain (ECD)-human IgG fusion 

protein (hTie2-ECD, 5 ug) either in the absence or presence of IGT-427 (same molar 
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concentration of hTie2-ECD). The mixture was incubated at 30 °C for 16 hours and 

subject to SDS-PAGE (reducing condition). Consistent with the previous report, co

incubation of MMP-14 and human Tie2 resulted in significant reduction of intact hTie2

ECD, with the appearance of shorter, cleaved fragments. However, IGT-427 blocked 

significantly the cleavage and reduction of intact human Tie2-ECD protein by MMP-14 

(Figure 9).  

[00218] Without wishing to be bound by theory, and based on this evidence, it is believed 

that the bispecific comprising the anti-Tie2 antibody or antigen-binding fragment which 

binds to Tie2 Ig3-FNIII (1-3) domain comprising SEQ ID NO: 2, 3, or 4, or more 

specifically the amino acid sequence of SEQ ID NO: 20 and/or the amino acid sequence 

of SEQ ID NO: 21, and the VEGF binding domain will reduce the shedding of Tie2 by 

combining the effect of blocking the binding of MMP-14 to human Tie2 with the effect 

of inhibiting the cleavage of human Tie2-ECD protein caused by VEGF. This provides a 

particularly beneficial result of preserving Tie2 at the cell surface membrane.  

Example 12. Soluble Tie2 (sTie2) measurement 

[00219] HUVECs (1 X 105 cells/ml) were cultured in EGM-2 medium (Lonza) at 37 °C 

in a 60 mm culture dish. Cells at 90% confluency were pre-treated with an IGT-427, 

Faricimab, or recombinant human angiopoietin-1 (R&D Systems©) at a concentration of 

10 nM for 60 minutes, and then treated with recombinant human TNF-alpha (50 ng/ml) 

for 24 hr. The cell supernatant was collected and centrifugated at 13000 rpm for 10 min.  

Soluble Tie2 in the cell supernatant was measured by total Tie2 ELISA assay kits (R&D 

Systems©. IGT-427 suppressed soluble Tie2 level both in basal and in TNF-alpha

induced conditions, while other agents did not (Figure 10).  

Example 13. TEER (trans-endothelial electrical resistance) assay 

[00220] HUVECs (2 X 105 cells) were cultured in a cell culture insert in 24 well plate 

(Corning) in EGM-2 medium (Lonza) at 37 °C. After two days of incubation, medium 

was changed to EGM-2 medium containing 0.5% FBS. After the following two days of 

incubation, a cell culture insert was placed into CellZscope© (NanoAnalytics) and TEER 

(Trans-endothelial electrical resistance) was measured continuously in a CO2 incubator at 
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37C. After confirming the cell barrier formation, recombinant human VEGF (R&D) at 

a concentration of 10 ng/ml was added in the lower compartment. Various agents, such 

as IGT-427, Faricimab, Aflibercept, or recombinant human Angiopoietin-1 (R&D) at a 

concentration of 10 nM, were added into the lower compartment and TEER was 

monitored for the following 48 hours post VEGF treatment. VEGF disrupts endothelial 

barrier integrity and IGT-427 was better than faricimab and aflibercept, and Ang1 in 

recovering endothelial barrier integrity from VEGF-induced damage (Figure 11).  

Example 14. Suppression of CNY (Choroidal Neo-Vascularization) by 

intravitreally injected IGT-427 

[00221] Chinchilla rabbits (male, 2.0~2.5 kg) were anesthetized by applying eye drops 

(Mydriacyl ophthalmic solution, 1%) to the right eyeball, and the right eyeball was 

irradiated by laser (Elite, Lumenis©, USA) at 532 nm, power 150 mW, duration 0.1 sec, to 

generate six spots around the optic nerve. IGT-427, EYLEA© or control IgG (50 1d 

injection volume/eye, EYLEA© (800 [tg), IGT-427 (885 [tg), control IgG (716 [tg)) was 

intravitreally administered at the date of Choroidal Neo-Vascularization (CNV) induction 

using a syringe equipped with a 3 gauge needle in the right eye of the anesthetized animal.  

The molar ratio of EYLEA©, IGT-427 & control IgG is 1:0.65:0.68. Different moles 

were used due to some restrictions on the concentrations and volumes. On Day 0, 7, and 

14, the animals were anesthetized by applying eye drops (Mydriacyl ophthalmic solution, 

1%) to the right eyeball, and 1 mL of fluorescein sodium salt solution (2 %) was injected 

intravenously to take the fundus images using fundus camera (TRC-501X, TOPCON, 

Japan) within 2 minutes. Evaluation of the retinal CNV area and efficacy was performed 

using retinal fluorescein fundus photography and the Image analysis was performed using 

ImageJ software (NIH, Bethesda, MD) to verify the fluorescence intensity of the CNV 

lesion site. IGT-427 suppressed retina leakage by 30%, compared to control IgG. In 

contrast, EYLEA© was able to inhibit retina leakage by 20% (Figure 12).  

Example 15. IGT-427 Variants for PEGylation 
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[00222] To extend the ocular half-life of IGT-427, the heavy and light chain plasmids of 

IGT-427 were modified to make five different antibody constructs for PEGylation 

(outlined in Figure 13). All five variants have a light chain with the mutation C214S (EU 

numbering), which, in combination with the C218S mutation (EU numbering) on each 

heavy chain, removes the interchain disulfide bond between heavy and light chains. In 

addition, one or both heavy chain cysteines in the hinge region of IGT-427 was replaced 

with serine leaving either one or zero of the interchain disulfide bonds between heavy 

chains. In the case of PR0592 and PR0596, a single disulfide bond remains to be 

reduced and PEGylated. In the case of PR0593, PR0594, and PR0595, all interchain 

disulfide bonds are removed and a new cysteine residue is introduced for PEGylation.  

PRO593 has a cysteine introduced on the C-terminus of the heavy chain, whereas 

PR0594 and PR0595 each have a cysteine introduced on the linker domain between the 

Fc domain and the VEGF trap domain. Together these variants represent a set of 

constructs with diverse PEGylation sites that were tested for PEGylation efficiency, 

antigen binding, and bioactivity. Each IGT-427 variant was expressed using the Expi293 

transient expression system. Clarified cell culture supernatants were purified with a 

HiTrap mAbselect PrismA column (Cytiva). Eluted antibody was dialyzed into 1x PBS 

and concentrated to 10 mg/mL for PEGylation studies.  

Example 16. PEGylation reaction screening 

[00223] Each of the IGT-427 variants at 10 mg/mL were reduced with 10 or 20 mM 

cysteamine for one hour at room temperature and then buffer exchanged into 

PEGylation buffer (50 mM sodium phosphate, 150 mM NaCl, 2.5 mM EDTA, pH 7.2).  

Ten molar equivalents of 20 kDa linear PEG-maleimide was added to the buffer 

exchanged antibodies, and the PEGylation reactions were allowed to proceed at room 

temperature for 1.5 hours. The reaction mixtures were analyzed by non-reduced SDS

PAGE, which revealed that the variants showed at most ~50% conversion to doubly 

PEGylated species.  

[00224] To further optimize the PEGylation efficiency, reduction conditions were 

screened using PR0593, the variant that showed the best conversion under mild 

reducing conditions. PR0593 at 10 mg/mL was reduced with either 10 or 100 mM 
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cysteamine for 1 hour, 1 or 10 mM DTT for 15 minutes, or 2- or 20-fold molar excess of 

TCEP (tris(2-carboxyethyl)phosphine) for 15 minutes. After each reduction, PR0593 

was buffer exchanged into PEGylation buffer and PEGylated with 10-fold molar excess 

of 20 kDa linear PEG-maleimide for 1.5 hours. From this set of reduction conditions, it 

was observed that 20-fold molar excess of TCEP resulted in almost complete conversion 

of PR0593 to a species with two PEG additions. All five of the IGT-427 variants were 

then reduced with 20-fold molar excess of TCEP at room temperature for 15 minutes, 

followed by buffer exchange into the PEGylation buffer and PEGylation with 10-fold 

molar excess of 20 kDa linear PEG-maleimide. The results of the optimized reaction 

conditions are shown in Figure 14. Antibodies with two PEG additions were purified 

from the reaction mixture using a HiTrap SP-HP cation exchange chromatography 

column (Cytiva) and gradient salt elution. PEGylated antibodies were dialyzed into 1x 

PBS and concentrated to 10 mg/mL, formulated with 0.01% polysorbate-20, and filtered 

through a 0.2 m filter.  

Example 17. PEGylated IGT-427 Variant Characterization 

[00225] Binding Tie2 or VEGF was characterized by SPR (Figure 15) . A 100 nM 

solution of each antibody was injected at 30 L/min for 300 seconds over a surface 

containing immobilized Tie2 or VEGF. Relative binding signals after 300 seconds were 

used to determine differences in binding.  

Example 18. Ocular PK study 

[00226] To assess the effect of PEGylation and PEG molecular weight on IGT-427 

ocular pharmacokinetics, 500 g intravitreal injections of EYLEA©, faricimab, IGT-427, 

(2 x 20 kDa PEG)-IGT-427, and (2 x 40 kDa PEG)-IGT-427 were administered to male 

New Zealand White rabbits. For each test article group, three or four animals were dosed 

at day 0. On days 1, 3, 7, and 14 post-dose, blood was collected from either three or four 

animals that were then euthanized by intravenous barbiturate overdose prior to both eyes 

being harvested, snap frozen in liquid nitrogen and dissected for the collection of 

aqueous humor, vitreous humor, retina, and choroid. Vitreous humor samples were 
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diluted 1:5 in lx PBST without homogenization and stored at -70 °C until further 

analysis.  

[00227] ZALTRAP© was purchased from a commercial source, dialyzed against the 

EYLEA© formulation buffer (10 mM sodium phosphate, 40 mM NaCl, 0.03% 

polysorbate-20, 5% sucrose), and diluted to 10 mg/mL in the same buffer.  

[00228] Faricimab was expressed using the Expi293 transient expression system 

(ThermoFisher). Clarified cell culture supernatant was purified with a HiTrap MabSelect 

PrismA column (Cytiva) with 2% ethanol wash to remove endotoxin, followed by a pH 

gradient elution to remove incompletely assembled antibody. Eluted antibody was 

dialyzed into lx PBS, concentrated to 10 mg/mL, formulated with 0.01% polysorbate-20, 

and filtered through a 0.2 m filter.  

[00229] IGT-427 was expressed using the Expi293 transient expression system. Clarified 

cell culture supernatant was purified with a HiTrap MabSelect PrismA column (Cytiva) 

with 2% ethanol wash to remove endotoxin. Eluted antibody was dialyzed into lx PBS, 

concentrated to 10 mg/mL, formulated with 0.01% polysorbate-20, and filtered through 

a 0.2 m filter.  

[00230] PEGylated IGT-427. PR0593 was expressed using the Expi293 transient 

expression system (ThermoFisher). Clarified cell culture supernatant was purified with a 

HiTrap MabSelect PrismA column (Cytiva) with 2% ethanol wash to remove endotoxin.  

Eluted antibody was dialyzed into lx PBS and concentrated to 10 mg/mL for 

PEGylation. Concentrated antibody was reduced with 20-fold molar excess of TCEP, 

then desalted into PEGylation buffer and incubated with 10-fold molar excess of either 

20 kDa linear or 40 kDa branched PEG maleimide for 1.5 hours at room temperature.  

The PEGylation reaction mixture was purified using a HiTrap SP-HP column (Cytiva) at 

pH 4.6 with a NaCl gradient. PEGylated antibody in the elution was dialyzed into PBS, 

concentrated to 10 mg/mL, formulated with 0.01% polysorbate-20, and filtered through 

a 0.2 m filter.  

Example 19. Characterization of samples for PK study 

[00231] Non-reduced SDS-PAGE analysis of each test article was performed by mixing 5 

tg of protein with 4x LDS (lithium dodecyl sulfate) and running the samples without 

58



WO 2023/137395 PCT/US2023/060582 

heating on a 4-12% bis-tris gel at 150V for 60 minutes, followed by staining with 

SafeStain (ThermoFisher). SEC-HPLC analysis was performed by loading 5 g of each 

test article on a Zenix@ size exclusion column (SEC)-300 at 0.5 mL/min in 100 mM 

arginine, 1x PBS, pH 6.7. Binding to rabbit Tie2 and VEGF was characterized by SPR.  

[00232] SPR was used to assess the binding of the PEGylated IGT-427 variants to either 

Tie2 or VEGF. Figure 3 shows the resulting sensorgrams from 100 nM injections of the 

variants over human Tie2 or VEGF surfaces. Relative to unmodified IGT-427, there is a 

drastic reduction in the binding signal due to the presence of PEG. However, the relative 

binding signal of each variant to the rest can be used as a measure of relative affinity for 

the antigen. While there are slight differences in binding signal for each of the variants, 

overall, the binding to either Tie2 or VEGF is largely independent of the PEGylation 

site.  

[00233] All test articles were formulated at 10 mg/mL and were greater than 90% purity 

by SEC-HPLC (Figure 16) and non-reduced SDS-PAGE (Figure 17), except for the 20 

kDa PEGylated IGT-427, which contained 15% high molecular weight species.  

Endotoxin levels were all below 0.1 EU/mg and all test articles bound their respective 

antigens with the anticipated affinity (Figures 18A-18C).  

Example 20. Total Drug ELISAs for Vitreous Humor Measurements 

[00234] Total drug levels in the vitreous humor were quantified by three different 

ELISAs, depending on the drug that was administered. IGT-427 and PEGylated versions 

of IGT-427 were captured onto a mouse anti-human IgG coated plate and detected with 

a Tie2-HRP conjugate. EYLEA© was captured onto a mouse anti-human IgG coated 

plate and detected with a polyclonal goat anti-human IgG-HRP conjugate. Finally, 

faricimab was captured onto a VEGF coated plate and detected with a polyclonal goat 

anti-human IgG-HRP conjugate. For all ELISA analyses, samples were assayed in 

duplicate between 1:1250 and 1:62500 dilution and the luminescence of the assay plate 

was read using a Molecular Devices SpectraMax© M5 plate reader. For all ELISA 

analyses, sample luminescence values were within the linear range of the standard curve.  

A 4-parameter equation was used to fit the entire standard curve and sample 

luminescence values were converted to concentrations via the 4-parameter fit.  
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[00235] Anti-human IgG capture / Tie2 detection ELISA. 1 g/mL anti-human IgG in 

carbonate buffer (pH 9.5) was used to coat a high-binding plate at 4 °C overnight. The 

coated plate was washed with wash buffer (1x PBST (Phosphate Buffered Saline with 

TWEEN© 20) with 150 mM NaC) and blocked for 1 hour at 37 °C with 5% BSA in 

PBST (shaking at 420 RPM). The blocked plate was washed, and samples, standard curve, 

and blanks were incubated on the plate for 1.5 hours at room temperature (shaking at 420 

RPM). After sample incubation, the plate was washed and incubated with 1 g/mL 

biotinylated human Tie2 for 1 hour at room temperature (covered, shaking at 420 RPM).  

The plate was washed again and was incubated with streptavidin-HRP for 1 hour 

protected from light. The plate was washed a final time and then developed with 

chemiluminescent HRP substrate. All luminescent wavelengths were read in a plate 

reader after 30 seconds.  

[00236] Anti-human IgG capture / anti-huFc detection ELISA. 1 g/mL anti-human 

IgG in carbonate buffer (pH 9.5) was used to coat a high-binding plate at 4 °C overnight.  

The coated plate was washed with wash buffer and blocked for 4 hours at 4 °C with 1% 

BSA in PBST. The blocked plate was washed and the plate was allowed to dry at 4 °C 

after the final wash. Samples, standard curve, and blanks were incubated on the plate 

overnight at 4 °C. After sample incubation, the plate was washed and incubated with a 

polyclonal goat anti-human IgG-HRP conjugate for 1 hour at room temperature 

(covered, shaking at 420 RPM). The plate was washed a final time and then developed 

with chemiluminescent HRP substrate. All luminescent wavelengths were read in a plate 

reader after 30 seconds.  

[00237] VEGF capture / anti-huFc detection ELISA. 1 [g/mL VEGF in carbonate 

buffer (pH 9.5) was used to coat a high-binding plate at 4 °C overnight. The coated plate 

was washed with wash buffer and blocked for 4 hours at 4 °C with 1% BSA in PBST.  

The blocked plate was washed and the plate was allowed to dry at 4 °C after the final 

wash. Samples, standard curve, and blanks were incubated on the plate overnight at 4 °C.  

After sample incubation, the plate was washed and incubated with a polyclonal goat anti

human IgG-HRP conjugate for 1 hour at room temperature (covered, shaking at 420 

RPM). The plate was washed a final time and then developed with chemiluminescent 

HRP substrate. All luminescent wavelengths were read in a plate reader after 30 seconds.  
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Example 21. Measurement of ocular PK 

[00238] Total drug levels for each test article were measured in the vitreous humor at 1, 

3, 7, and 14 days post-dose. At each time point, the eyes from three or four animals were 

harvested, resulting in either six or eight vitreous humor samples per test article per time 

point. Total drug levels from animals dosed with IGT-427 or PEGylated IGT-427 were 

quantified by an anti-human IgG capture and Tie2 detection ELISA. Total drug levels 

from animals dosed with EYLEA@ were quantified by an anti-human IgG capture and 

anti-human Fc detection ELISA. Finally, total drug levels from animals dosed with 

Faricimab were quantified by a VEGF capture and anti-human Fc detection ELISA. The 

results of each of these ELISAs are shown in Figure 19. EYLEA@ was measured in the 

vitreous with a Cmax value of 433.8 [tg/mL and a half-life of 4.2 days. Faricimab was 

measured in the vitreous with a Cmax of 154.2 [tg/mL and decays with a half-life of 4.4 

days. IGT-427 was measured in the vitreous with a Cmax value of 217.3 [tg/mL and a 

half-life of 3.8 days. IGT-427 that is modified with two 20 kDa linear PEG molecules 

was measured in the vitreous with a Cmax of 406.6 [tg/mL and decays with a half-life of 

8.3 days. IGT-427 that is modified with two 40 kDa branched PEG molecules was 

measured in the vitreous with a Cmax value of 268.8 [tg/mL and a half-life of 8.0 days.  

Industrial Applicability 

[00239] The fusion protein that binds to Tie2 and VEGF can bind to Tie2 and VEGF 

with a high affinity, maintain cross-reactivity to humans, mice, and rabbits, and show the 

desired antigen reactivity. In addition, by inducing Tie2 phosphorylation, activation of the 

Tie2 receptor, and inhibition of VEGF, it can be used to prevent or treat angiogenic or 

vascular diseases of interest.  

EQUIVALENTS 

[00240] The foregoing written specification is considered to be sufficient to enable one 

skilled in the art to practice the embodiments. The foregoing description and Examples 
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detail certain embodiments and describes the best mode contemplated by the inventors.  

It will be appreciated, however, that no matter how detailed the foregoing may appear in 

text, the embodiments may be practiced in many ways and should be construed in 

accordance with the appended claims and any equivalents thereof.  

[00241] When terms such as at least and about precede a list of numerical values or 

ranges, the terms modify all of the values or ranges provided in the list. In some 

instances, the term about may include numerical values that are rounded to the nearest 

significant figure. Any stated range includes the endpoints absent explicit language to the 

contrary; for example, "between 5 and 50" encompasses the values 5 and 50.  
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What is Claimed is: 

1. A fusion protein comprising an anti-Tie2 antibody or antigen-binding fragment 

thereof and a vascular endothelial growth factor (VEGF)-binding domain, wherein the 

fusion protein binds to Tie2 Ig3-FNIII (1-3) domain comprising SEQ ID NO: 2, 3, or 4 

and to VEGF.  

2. The fusion protein of claim 1, wherein the VEGF-binding domain comprises a 

VEGF receptor extracellular domain.  

3. A fusion protein comprising a vascular endothelial growth factor (VEGF)-binding 

domain, the VEGF-binding domain comprising a vascular endothelial growth factor 

(VEGF)-A binding region of VEGF receptor 1 (VEGFR1) of SEQ ID NO: 13 and a 

vascular endothelial growth factor (VEGF)-A binding region of VEGF receptor 2 

(VEGFR2) of SEQ ID NO: 14, and an anti-Tie2 antibody or antibody binding fragment 

thereof, wherein the fusion protein binds to Tie2 Ig3-FNIII (1-3) domain comprising 

SEQ ID NO: 2,3, or 4, and VEGF.  

4. The fusion protein of any one of the preceding claims, wherein the VEGF

binding domain is linked to the C-terminus of the heavy chain (HC) of the anti-Tie2 

antibody or antigen-binding fragment thereof.  

5. The fusion protein of any one of the preceding claims, wherein the fusion protein 

binds the amino acid sequence of SEQ ID NO: 20 of Tie2 and/or the amino acid 

sequence of SEQ ID NO: 21 of Tie2.  

6. The fusion protein of any one of the preceding claims, wherein the anti-Tie2 

antibody has an IgG1 isotype.  

7. The fusion protein of any one of the preceding claims, wherein the anti-Tie2 

antibody or antigen-binding fragment thereof comprises a heavy chain variable region 

comprising heavy chain CDRs comprising amino acid sequences of SEQ ID NO:5-7 and 

a light chain variable region comprising a light chain CDRs comprising amino acid 

sequences of SEQ ID NO:8-10.  

8. The fusion protein of any one of the preceding claims, wherein the VEGF

binding domain comprises a sequence having at least 80%, 85%, 90%, 95%, 96%, 97%, 

98%, or 99% identity to the amino acid sequence of SEQ ID NO: 15.  
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9. The fusion protein of any one of claims 1 to 7, wherein the VEGF-binding 

domain comprises the amino acid sequence of SEQ ID NO: 15.  

10. The fusion protein of any one of the preceding claims, wherein the fusion protein 

comprises a linker between the VEGF-binding domain and the anti-Tie2 antibody or 

antibody fragment thereof, optionally wherein the linker comprises a sequence having 

between 5 and 50 amino acid residues, between 10 and 40 residues, between 15 and 30 

residues, or 20 residues .  

11. The fusion protein of any one of the preceding claims, wherein the fusion protein 

comprises a linker between the VEGF-binding domain and the anti-Tie2 antibody or 

antibody fragment thereof, and wherein the linker comprises a sequence having at least 

80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity to the amino acid sequence of 

SEQ ID NO: 16.  

12. The fusion protein of claim 11, wherein the fusion protein comprises a linker 

between the VEGF-binding domain and the anti-Tie2 antibody or antibody fragment 

thereof, and wherein the linker comprises the amino acid sequence of SEQ ID NO: 16.  

13. The fusion protein of any one of claims 1 to 10, wherein the fusion protein 

comprises a linker between the VEGF-binding domain and the anti-Tie2 antibody or 

antibody fragment thereof, and wherein the linker comprises a sequence having at least 

80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity to the amino acid sequence of 

SEQ ID NO: 25, optionally wherein the VEGF-binding domain is a VEGF receptor.  

14. The fusion protein of claim 13, wherein the fusion protein comprises a linker 

between the VEGF-binding domain and the anti-Tie2 antibody or antibody fragment 

thereof, and wherein the linker comprises the amino acid sequence of SEQ ID NO: 25.  

15. The fusion protein of any one of the preceding claims, wherein the fusion protein 

comprises a CH domain comprising a sequence having at least 80%, 85%, 90%, 95%, 

96%, 97%, 98%, or 99% identity to the amino acid sequence of SEQ ID NO: 17.  

16. The fusion protein of claim 15, wherein the fusion protein comprises a CH 

domain comprising the amino acid sequence of SEQ ID NO: 17.  

17. The fusion protein of any one of the preceding claims, wherein the fusion protein 

comprises one or more mutations in a heavy chain constant region that reduce or 

eliminate interaction with Fc Receptors.  
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18. The fusion protein of claim 17, wherein the one or more mutations comprises 

altering L234, L235, G236, and G237 (EU numbering) to a LAGA mutation, a FEGG 

mutation, an AAGG mutation, an AAGA mutation, a LALA mutation, or a combination 

thereof.  

19. The fusion protein of claim 18, wherein the one or more mutations comprises a 

LALA mutation and mutations at K322 and P331 (EU numbering), optionally K322A 

and P331S (EU numbering).  

20. The fusion protein of any one of claims 1 to 18, wherein the fusion protein 

comprises one or more mutations at L234, L235, H310, M252,1253, S254, T256, H433, 

N434 and/or H435 (EU numbering), optionally wherein the mutations are: a) L234A, 

L235A, and H31OA; or b) M252,1253, S254, T256, H433, N434 and/or H435, optionally 

M252Y; 1253A, 1253M or 1253V; S254T; T256D; H433K; N434F; and/or H435A, 

H435Q or H435R.  

21. The fusion protein of any one of the preceding claims, wherein the fusion protein 

comprises, C-terminal to the heavy chain constant domain or domains of the anti-Tie2 

antibody or antigen-binding fragment thereof and in N- to C-terminal order, a linker 

between the VEGF binding domain and the anti-Tie2 antibody or antibody fragment 

thereof.  

22. The fusion protein of any one of the preceding claims, wherein the linker 

comprises amino acid sequence of SEQ ID NO: 16 or 25, and the VEGF-binding 

domain comprises the amino acid sequence of SEQ ID NO: 15.  

23. The fusion protein of any one of the preceding claims, wherein the fusion protein 

comprises a CH domain comprising the amino acid sequence of SEQ ID NO: 17, a 

linker comprising amino acid sequence of SEQ ID NO: 16 or 25 between the VEGF

binding domain and the anti-Tie2 antibody or antibody fragment thereof, and a VEGF

binding domain comprising the amino acid sequence of SEQ ID NO: 15.  

24. The fusion protein of any one of the preceding claims, wherein the fusion protein 

comprises a heavy chain variable region comprising the amino acid sequence of SEQ ID 

NO:18 and a light chain variable region comprising the amino acid sequence of SEQ ID 

NO:19.  
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25. The fusion protein of any one of the preceding claims, wherein the fusion protein 

comprises a heavy chain comprising at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 

99% identity to the amino acid sequence of SEQ ID NO: 11 or 26.  

26. The fusion protein of claim 25, wherein the fusion protein comprises a heavy 

chain comprising the amino acid sequence of SEQ ID NO:11 or 26.  

27. The fusion protein of any one of the preceding claims, wherein the fusion protein 

comprises a light chain comprising at least 80%, 85%, 90%, 95%,96%,97%,98%, or 

99% identity to the amino acid sequence of SEQ ID NO: 12.  

28. The fusion protein of claim 27, wherein the fusion protein comprises a light chain 

comprising amino acid sequence of SEQ ID NO:12.  

29. The fusion protein of any one of the preceding claims, wherein the fusion protein 

comprises a heavy chain comprising amino acid sequence of SEQ ID NO:11 or 26, and a 

light chain comprising amino acid sequence of SEQ ID NO:12.  

30. The fusion protein of any one of the preceding claims, wherein the fusion protein 

binds to Tie2 Ig3-FNIII (1-3) domain comprising SEQ ID NO: 2, 3, or 4 with an affinity 

KD (M) of less than 3E- M.  

31. The fusion protein of any one of the preceding claims, wherein the fusion protein 

is pegylated.  

32. The fusion protein of claim 31, wherein the fusion protein is site-specifically 

pegylated.  

33. The fusion protein of claim 32, wherein the fusion protein is site-specifically 

pegylated on a cysteine residue.  

34. The fusion protein of claim 31, wherein the fusion protein further comprises the 

sequence of SEQ ID NO: 22 and is site-specifically pegylated on the cysteine residue of 

the sequence of SEQ ID NO: 22.  

35. The fusion protein of claim 34, wherein the sequence of SEQ ID NO: 22 is 

present at the C-terminus of the heavy chain.  

36. The fusion protein of claim 34, wherein the heavy chain comprises the sequence 

of SEQ ID NO: 23.  

37. The fusion protein of claim 34, wherein the heavy chain comprises the sequence 

of SEQ ID NO: 24.  
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38. The fusion protein of any one of claims 31-37, wherein the PEG has a molecular 

weight of about 40 kDa.  

39. The fusion protein of any one of the preceding claims, wherein the fusion protein 

further comprises one or more half-life extension modulators.  

40. The fusion protein of claim 39, wherein the one or more half-life extension 

modulators comprises a chemical, biopolymer, or peptide that increases the half-life of 

the fusion protein.  

41. The fusion protein of claim 39 or claim 40, wherein the one or more half-life 

extension modulators comprise: a biopolymer containing PEG (polyethylene-glycol), 

hyaluronic acid (HA), or phosphorylcholine; an albumin; an albumin-binding peptide, 

and/or an HA-binding protein fragment.  

42. A nucleic acid encoding the fusion protein of any one of claims 1 to 41 

43. An expression vector comprising the nucleic acid of claim 42.  

44. The expression vector of claim 43, further comprising human cytomegalovirus 

IE1 (CMV-IE1) promoter/enhancer.  

45. A cell transformed with the expression vector of claim 43 or claim 44.  

46. A method of manufacturing a fusion protein which binds Tie2 and VEGF, 

comprising the steps of: 

culturing a cell of claim 45; and 

recovering a fusion protein from the cultured cell.  

47. A method for preventing or treating an angiogenic or vascular disease, comprising 

administering and effective amount of a fusion protein of any one of claims 1 to 41 to a 

subject in need thereof.  

48. Use of the fusion protein of any one of claims 1 to 41 for the manufacture of a 

medicament for treating an angiogenic or vascular disease in a subject in need thereof.  

49. The fusion protein of any one of claims 1 to 41 for use in treating an angiogenic 

or vascular disease in a subject in need thereof.  

50. The method, use, or fusion protein for use of any one of claims 47 to 49, wherein 

the angiogenic or vascular disease is cancer, metastasis, diabetic retinopathy, retinopathy 

of prematurity, diabetic macular edema, corneal graft rejection, macular degeneration, 

glaucoma optionally wherein the glaucoma is neovascular glaucoma, systemic erythrosis, 
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proliferative retinopathy, psoriasis, hemophilic arthritis, allied sclerosis, capillary 

formation of atherosclerotic plaques, keloid, wound granulation, vascular adhesion, 

rheumatoid arthritis, osteoarthritis, autoimmune diseases, Crohn's disease, restenosis, 

atherosclerosis, intestinal adhesions, cat scratch disease, ulcer, liver cirrhosis, nephritis, 

diabetic nephropathy, diabetes mellitus, an inflammatory disease, or a neurodegenerative 

disease.  

51. The method, use, or fusion protein for use of claim 50, wherein the cancer is 

esophageal cancer, stomach cancer, large intestine cancer, rectal cancer, oral cancer, 

pharyngeal cancer, larynx cancer, lung cancer, colon cancer, breast cancer, uterine cervical 

cancer, endometrial cancer, ovarian cancer, prostate cancer, testis cancer, bladder cancer, 

renal cancer, liver cancer, pancreatic cancer, bone cancer, connective tissue cancer, skin 

cancer, brain cancer, thyroid cancer, leukemia, Hodgkin's lymphoma, lymphoma, or 

multiple myeloid blood cancer.  

52. A method for regulating angiogenesis, endothelial signaling, inflammation, anoxia, 

and/or vascular leakage, comprising administering an effective amount of a fusion 

protein of any one of claims 1 to 41 to a subject in need thereof.  

53. The method of claim 52, wherein the inflammation is from sepsis, acute 

respiratory distress syndromes, and/or virus-infectious diseases.  

54. The method, use, or fusion protein for use of any one of claims 47 to 53, wherein 

the subject is human.  

55. The method, use, or fusion protein for use of any one of claims 47 to 53, wherein 

the subject is a companion animal, optionally a mammalian companion animal.  

56. The method, use, or fusion protein for use of claim 55, wherein the companion 

animal is a dog, cat, rabbit, ferret, horse, mule, donkey, or hamster.  

57. A pharmaceutical composition comprising the fusion protein of any one of claims 

1 to 41.  

58. A polypeptide comprising a chain monomer of the fusion protein of any one of 

claims 1 to 41.  

59. The polypeptide of claim 58, wherein the polypeptide comprises the heavy chain 

monomer of the fusion protein of any one of claims 1 to 41.  
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60. The polypeptide of claim 59, wherein the polypeptide comprises a sequence which 

has at least 70% identity, at least 75% identity, at least 80% identity, at least 85% identity, 

at least 90% identity, at least 91% identity, at least 92% identity, at least 93% identity, at 

least 94% identity, at least 95% identity, at least 96% identity, at least 97% identity, at 

least 98% identity, at least 99% identity, or 100% identity to the sequence of SEQ ID 

NO: 11 or 26.  

61. The polypeptide of claim 60, wherein the polypeptide comprises SEQ ID NO: 11 

or 26.  

62. The polypeptide of claim 61, wherein the polypeptide consists of SEQ ID NO: 11 

or 26.  

63. The polypeptide of claim 58, wherein the polypeptide comprises the light chain 

monomer of the fusion protein of any one of claims 1 to 41.  

64. The polypeptide of claim 63, wherein the polypeptide comprises a sequence which 

has at least 70% identity, at least 75% identity, at least 80% identity, at least 85% identity, 

at least 90% identity, at least 91% identity, at least 92% identity, at least 93% identity, at 

least 94% identity, at least 95% identity, at least 96% identity, at least 97% identity, at 

least 98% identity, at least 99% identity, or 100% identity to SEQ ID NO: 12.  

65. The polypeptide of claim 64, wherein the polypeptide comprises SEQ ID NO: 12.  

66. The polypeptide of claim 65, wherein the polypeptide consists of SEQ ID NO: 

12.  

67. A nucleic acid molecule encoding a polypeptide of any one of claims 58 to 66.  

68. The nucleic acid molecule of claim 67, wherein the nucleic acid molecule encodes 

the polypeptide of any one of claims 59 to 62.  

69. The nucleic acid molecule of claim 68, wherein the nucleic acid molecule 

comprises a sequence which has at least 70% identity, at least 75% identity, at least 80% 

identity, at least 85% identity, at least 90% identity, at least 91% identity, at least 92% 

identity, at least 93% identity, at least 94% identity, at least 95% identity, at least 96% 

identity at least 97% identity, at least 98% identity, or at least 99% identity, to SEQ ID 

NO: 27 or 29.  

70. The nucleic acid molecule of claim 69, wherein the nucleic acid molecule 

comprises SEQ ID NO: 27 or 29.  
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71. The nucleic acid molecule of claim 70, wherein the nucleic acid molecule consists 

of SEQ ID NO: 27 or 29.  

72. The nucleic acid molecule of claim 67, wherein the nucleic acid molecule encodes 

the polypeptide of any one of claims 63 to 66.  

73. The nucleic acid molecule of claim 72, wherein the nucleic acid molecule 

comprises a sequence which has at least 70% identity, at least 75% identity, at least 80% 

identity, at least 85% identity, at least 90% identity, at least 91% identity, at least 92% 

identity, at least 93% identity, at least 94% identity, at least 95% identity, at least 96% 

identity, at least 97% identity, at least 98% identity, or at least 99% identity, to SEQ ID 

NO: 28.  

74. The nucleic acid molecule of claim 73, wherein the nucleic acid molecule 

comprises SEQ ID NO: 28.  

75. The nucleic acid molecule of claim 74, wherein the nucleic acid molecule consists 

of SEQ ID NO: 28.  

76. A set of one or more polynucleotides wherein each polynucleotide encodes at 

least one of the monomer chains of the fusion protein of any one of claims 1 to 41, such 

that both chains (i.e., light and heavy chains) of said fusion protein are encoded.  

77. A vector comprising the nucleic acid of any one of claims 67 to 75.  

78. The vector of claim 77, wherein the vector comprises nucleic acids encoding one 

heavy chain sequence and one light chain sequence of the fusion protein.  

79. A set of one or more vectors which collectively comprise the set of one or more 

polynucleotides of claim 76, such that both chains (i.e., light and heavy chains) of said 

fusion protein are encoded in the set of vectors.  

80. The vector or set of vectors of any one of claims 77 to 79, wherein said vector is 

an animal virus, such as a virus selected from reverse transcriptase virus (including 

lentivirus), adenovirus, adeno-associated virus, herpes virus, chicken pox virus, 

baculovirus, papilloma virus, anellovirus, and papova virus.  

81. A host cell expressing the vector of any one of claims 77 to 80.  

82. A pharmaceutical composition comprising the nucleic acid molecule of any one of 

claim 67 to 75, the set of one or more polynucleotides of claim 76, or the vector or set of 
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vectors of any one of claims 77 to 79, and a pharmaceutical acceptable carrier, diluent or 

excipient.  

83. A process for the production of the fusion protein of any one of claims 1 to 41 by 

expression from a vector or set of vectors.  
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Sequence Listing
1 Sequence Listing

Information

1-1 File Name 2023-01-12_01262-0004-00PCT_ST26.xml

1-2 DTD Version V1_3

1-3 Software Name WIPO Sequence

1-4 Software Version 2.2.0

1-5 Production Date 2023-01-12

1-6 Original free text language

code

en

1-7 Non English free text

language code

2 General Information

2-1 Current application: IP

Office

WO

2-2 Current application:

Application number

2-3 Current application: Filing

date

2-4 Current application:

Applicant file reference

01262-0004-00PCT

2-5 Earliest priority application:

IP Office

US

2-6 Earliest priority application:

Application number

US 63/299,177

2-7 Earliest priority application:

Filing date

2022-01-13

2-8en Applicant name INGENIA THERAPEUTICS, INC.

2-8 Applicant name: Name

Latin

2-9en Inventor name

2-9 Inventor name: Name Latin

2-10en Invention title VEGF AND TIE2-BINDING FUSION PROTEIN AND USES THEREOF

2-11 Sequence Total Quantity 30

Sequence Listing
1 Sequence Listing

Information

1-1 File Name 2023-01-12_01262-0004-00PCT_ST26.xml

1-2 DTD Version V1_3

1-3 Software Name WIPO Sequence

1-4 Software Version 2.2.0

1-5 Production Date 2023-01-12

1-6 Original free text language en

code

1-7 Non English free text

language code

2 General Information

2-1 Current application: IP
WO

Office

2-2 Current application:

Application number

2-3 Current application: Filing

date

2-4 Current application: 01262-0004-00PCT

Applicant file reference

2-5 Earliest priority application: US
IP Office

2-6 Earliest priority application: US 63/299,177

Application number

2-7 Earliest priority application: 2022-01-13

Filing date

2-8en Applicant name INGENIA THERAPEUTICS, INC.

2-8 Applicant name: Name

Latin

2-9en Inventor name

2-9 Inventor name: Name Latin

2-10en Invention title VEGF AND TIE2-BINDING FUSION PROTEIN AND USES THEREOF

2-11 Sequence Total Quantity 30



3-1 Sequences

3-1-1 Sequence Number [ID] 1

3-1-2 Molecule Type AA

3-1-3 Length 1124

3-1-4 Features Location/

Qualifiers

REGION 1..1124

note=Human Tie2 Full-Length

source 1..1124

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-1-5 Residues MDSLASLVLC GVSLLLSGTV EGAMDLILIN SLPLVSDAET SLTCIASGWR PHEPITIGRD 60

FEALMNQHQD PLEVTQDVTR EWAKKVVWKR EKASKINGAY FCEGRVRGEA IRIRTMKMRQ 120

QASFLPATLT MTVDKGDNVN ISFKKVLIKE EDAVIYKNGS FIHSVPRHEV PDILEVHLPH 180

AQPQDAGVYS ARYIGGNLFT SAFTRLIVRR CEAQKWGPEC NHLCTACMNN GVCHEDTGEC 240

ICPPGFMGRT CEKACELHTF GRTCKERCSG QEGCKSYVFC LPDPYGCSCA TGWKGLQCNE 300

ACHPGFYGPD CKLRCSCNNG EMCDRFQGCL CSPGWQGLQC EREGIQRMTP KIVDLPDHIE 360

VNSGKFNPIC KASGWPLPTN EEMTLVKPDG TVLHPKDFNH TDHFSVAIFT IHRILPPDSG 420

VWVCSVNTVA GMVEKPFNIS VKVLPKPLNA PNVIDTGHNF AVINISSEPY FGDGPIKSKK 480

LLYKPVNHYE AWQHIQVTNE IVTLNYLEPR TEYELCVQLV RRGEGGEGHP GPVRRFTTAS 540

IGLPPPRGLN LLPKSQTTLN LTWQPIFPSS EDDFYVEVER RSVQKSDQQN IKVPGNLTSV 600

LLNNLHPREQ YVVRARVNTK AQGEWSEDLT AWTLSDILPP QPENIKISNI THSSAVISWT 660

ILDGYSISSI TIRYKVQGKN EDQHVDVKIK NATITQYQLK GLEPETAYQV DIFAENNIGS 720

SNPAFSHELV TLPESQAPAD LGGGKMLLIA ILGSAGMTCL TVLLAFLIIL QLKRANVQRR 780

MAQAFQNVRE EPAVQFNSGT LALNRKVKNN PDPTIYPVLD WNDIKFQDVI GEGNFGQVLK 840

ARIKKDGLRM DAAIKRMKEY ASKDDHRDFA GELEVLCKLG HHPNIINLLG ACEHRGYLYL 900

AIEYAPHGNL LDFLRKSRVL ETDPAFAIAN STASTLSSQQ LLHFAADVAR GMDYLSQKQF 960

IHRDLAARNI LVGENYVAKI ADFGLSRGQE VYVKKTMGRL PVRWMAIESL NYSVYTTNSD 1020

VWSYGVLLWE IVSLGGTPYC GMTCAELYEK LPQGYRLEKP LNCDDEVYDL MRQCWREKPY 1080

ERPSFAQILV SLNRMLEERK TYVNTTLYEK FTYAGIDCSA EEAA                  1124

3-2 Sequences

3-2-1 Sequence Number [ID] 2

3-2-2 Molecule Type AA

3-2-3 Length 390

3-2-4 Features Location/

Qualifiers

REGION 1..390

note=Human Tie2 Ig3-FNIII(1-3)

source 1..390

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-2-5 Residues TPKIVDLPDH IEVNSGKFNP ICKASGWPLP TNEEMTLVKP DGTVLHPKDF NHTDHFSVAI 60

FTIHRILPPD SGVWVCSVNT VAGMVEKPFN ISVKVLPKPL NAPNVIDTGH NFAVINISSE 120

PYFGDGPIKS KKLLYKPVNH YEAWQHIQVT NEIVTLNYLE PRTEYELCVQ LVRRGEGGEG 180

HPGPVRRFTT ASIGLPPPRG LNLLPKSQTT LNLTWQPIFP SSEDDFYVEV ERRSVQKSDQ 240

QNIKVPGNLT SVLLNNLHPR EQYVVRARVN TKAQGEWSED LTAWTLSDIL PPQPENIKIS 300

NITHSSAVIS WTILDGYSIS SITIRYKVQG KNEDQHVDVK IKNATITQYQ LKGLEPETAY 360

QVDIFAENNI GSSNPAFSHE LVTLPESQAP                                  390

3-3 Sequences

3-3-1 Sequence Number [ID] 3

3-3-2 Molecule Type AA

3-3-3 Length 391

3-3-4 Features Location/

Qualifiers

REGION 1..391

note=Rabbit Tie2 Ig3-FNIII(1-3)

source 1..391

mol_type=protein

organism=Oryctolagus cuniculus

NonEnglishQualifier Value

3-3-5 Residues TPKIEDLPDH IEVNTGKFNP ICKASGWPLP ANEEMTLVKP DGTVLHPKDF NHTENFSVAI 60

FTIHRILPLD SGVWVCSVNT VAGMVEKPFN ISVKVLPKPL NAPNVIDTGH NFAVINISSE 120

PYFGDGPIKS KKLLYKPVND YEAWRHIQVT NEIVTLNYLE PRTEYELCVQ LIRRGEGGEG 180

HPGPVRRFTT ASIGLPPPQG LILLPKSQTT LNLTWQPIFP SSEDDFYVEV ERRSVQIKSD 240

QQNIKVPGNL TSVLLNNLHP REQYVVRARV NTKAQGEWSE DLTAWTLSDI VPPQPENIKI 300

SNITDSSAVI SWTILDGYSI SSIIIRYKVQ GKNEDQHIDV KIKNATITQY QLKGLEPETA 360

YQVDMFAENN IGSSNPAFSH ELMTLPESQA P                                391

3-4 Sequences

3-4-1 Sequence Number [ID] 4

3-1 Sequences

3-1-1 Sequence Number [ID] 1

3-1-2 Molecule Type AA
3-1-3 Length 1124

3-1-4 Features Location/ REGION 1..1124

Qualifiers note=Human Tie2 Full-Length

source 1..1124

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-1-5 Residues MDSLASLVLC GVSLLLSGTV EGAMDLILIN SLPLVSDAET SLTCIASGWR PHEPITIGRD 60

FEALMNQHQD PLEVTQDVTR EWAKKVVWKR EKASKINGAY FCEGRVRGEA IRIRTMKMRQ 120

QASFLPATLT MTVDKGDNVN ISFKKVLIKE EDAVIYKNGS FIHSVPRHEV PDILEVHLPH 180

AQPQDAGVYS ARYIGGNLFT SAFTRLIVRR CEAQKWGPEC NHLCTACMNN GVCHEDTGEC 240

ICPPGFMGRT CEKACELHTF GRTCKERCSG QEGCKSYVFC LPDPYGCSCA TGWKGLQCNE 300

ACHPGFYGPD CKLRCSCNNG EMCDRFQGCL CSPGWQGLQC EREGIQRMTP KIVDLPDHIE 360

VNSGKFNPIC KASGWPLPTN EEMTLVKPDG TVLHPKDFNH TDHFSVAIFT IHRILPPDSG 420

VWVCSVNTVA GMVEKPFNIS VKVLPKPLNA PNVIDTGHNF AVINISSEPY FGDGPIKSKK 480

LLYKPVNHYE AWQHIQVTNE IVTLNYLEPR TEYELCVQLV RRGEGGEGHP GPVRRFTTAS 540

IGLPPPRGLN LLPKSQTTLN LTWQPIFPSS EDDFYVEVER RSVQKSDOQN IKVPGNLTSV 600

LLNNLHPREQ YVVRARVNTK AQGEWSEDLT AWTLSDILPP QPENIKISNI THSSAVISWT 660

ILDGYSISSI TIRYKVQGKN EDQHVDVKIK NATITOYOLK GLEPETAYQV DIFAENNIGS 720

SNPAFSHELV TLPESQAPAD LGGGKMLLIA ILGSAGMTCL TVLLAFLIIL QLKRANVQRR 780

MAQAFQNVRE EPAVQFNSGT LALNRKVKNN PDPTIYPVLD WNDIKFQDVI GEGNFGQVLK 840

ARIKKDGLRM DAAIKRMKEY ASKDDHRDFA GELEVLCKLG HHPNIINLLG ACEHRGYLYL 900

AIEYAPHGNL LDFLRKSRVL ETDPAFAIAN STASTLSSOQ LLHFAADVAR GMDYLSQKQF 960

IHRDLAARNI LVGENYVAKI ADFGLSRGQE VYVKKTMGRL PVRWMAIESL NYSVYTTNSD 1020

VWSYGVLLWE IVSLGGTPYC GMTCAELYEK LPQGYRLEKP LNCDDEVYDL MRQCWREKPY 1080

ERPSFAQILV SLNRMLEERK TYVNTTLYEK FTYAGIDCSA EEAA 1124

3-2 Sequences

3-2-1 Sequence Number [ID] 2

3-2-2 Molecule Type AA
3-2-3 Length 390

3-2-4 Features Location/ REGION 1..390

Qualifiers note=Human Tie2 Ig3-FNIII(1-3)

source 1..390

mol_type=protein

organism=Homo sapiens

NonEnglishQualifier Value

3-2-5 Residues TPKIVDLPDH IEVNSGKFNP ICKASGWPLP TNEEMTLVKP DGTVLHPKDF NHTDHFSVAI 60

FTIHRILPPD SGVWVCSVNT VAGMVEKPFN ISVKVLPKPL NAPNVIDTGH NFAVINISSE 120

PYFGDGPIKS KKLLYKPVNH YEAWQHIQVT NEIVTLNYLE PRTEYELCVQ LVRRGEGGEG 180

HPGPVRRFTT ASIGLPPPRG LNLLPKSQTT LNLTWQPIFP SSEDDFYVEV ERRSVQKSDQ 240

QNIKVPGNLT SVLLNNLHPR EQYVVRARVN TKAQGEWSED LTAWTLSDIL PPQPENIKIS 300

NITHSSAVIS WTILDGYSIS SITIRYKVQG KNEDQHVDVK IKNATITQYQ LKGLEPETAY 360

QVDIFAENNI GSSNPAFSHE LVTLPESQAP 390

3-3 Sequences

3-3-1 Sequence Number [ID] 3

3-3-2 Molecule Type AA
3-3-3 Length 391

3-3-4 Features Location/ REGION 1..391

Qualifiers note=Rabbit Tie2 Ig3-FNIII(1-3)

source 1..391

mol_type=protein

organism=Oryctolagus cuniculus

NonEnglishQualifier Value

3-3-5 Residues TPKIEDLPDH IEVNTGKFNP ICKASGWPLP ANEEMTLVKP DGTVLHPKDF NHTENFSVAI 60

FTIHRILPLD SGVWVCSVNT VAGMVEKPFN ISVKVLPKPL NAPNVIDTGH NFAVINISSE 120

PYFGDGPIKS KKLLYKPVND YEAWRHIQVT NEIVTLNYLE PRTEYELCVQ LIRRGEGGEG 180

HPGPVRRFTT ASIGLPPPQG LILLPKSQTT LNLTWQPIFP SSEDDFYVEV ERRSVQIKSD 240

QQNIKVPGNL TSVLLNNLHP REQYVVRARV NTKAQGEWSE DLTAWTLSDI VPPQPENIKI 300

SNITDSSAVI SWTILDGYSI SSIIIRYKVQ GKNEDQHIDV KIKNATITOY QLKGLEPETA 360

YQVDMFAENN IGSSNPAFSH ELMTLPESQA P 391

3-4 Sequences

3-4-1 Sequence Number [ID] 4



3-4-2 Molecule Type AA

3-4-3 Length 389

3-4-4 Features Location/

Qualifiers

REGION 1..389

note=Mouse Tie2 Ig3-FNIII(1-3)

source 1..389

mol_type=protein

organism=Mus musculus

NonEnglishQualifier Value

3-4-5 Residues TPQIEDLPDH IEVNSGKFNP ICKASGWPLP TSEEMTLVKP DGTVLQPNDF NYTDRFSVAI 60

FTVNRVLPPD SGVWVCSVNT VAGMVEKPFN ISVKVLPEPL HAPNVIDTGH NFAIINISSE 120

PYFGDGPIKS KKLFYKPVNQ AWKYIEVTNE IFTLNYLEPR TDYELCVQLA RPGEGGEGHP 180

GPVRRFTTAS IGLPPPRGLS LLPKSQTALN LTWQPIFTNS EDEFYVEVER RSLQTTSDQQ 240

NIKVPGNLTS VLLSNLVPRE QYTVRARVNT KAQGEWSEEL RAWTLSDILP PQPENIKISN 300

ITDSTAMVSW TIVDGYSISS IIIRYKVQGK NEDQHIDVKI KNATVTQYQL KGLEPETTYH 360

VDIFAENNIG SSNPAFSHEL RTLPHSPAS                                   389

3-5 Sequences

3-5-1 Sequence Number [ID] 5

3-5-2 Molecule Type AA

3-5-3 Length 5

3-5-4 Features Location/

Qualifiers

REGION 1..5

note=Antibody 3H7 CDRH1-KABAT

source 1..5

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-5-5 Residues SYWMN                                                             5

3-6 Sequences

3-6-1 Sequence Number [ID] 6

3-6-2 Molecule Type AA

3-6-3 Length 17

3-6-4 Features Location/

Qualifiers

REGION 1..17

note=Antibody 3H7 CDRH2-KABAT

source 1..17

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-6-5 Residues MIHPSDSETR LNQKFMD                                                17

3-7 Sequences

3-7-1 Sequence Number [ID] 7

3-7-2 Molecule Type AA

3-7-3 Length 6

3-7-4 Features Location/

Qualifiers

REGION 1..6

note=Antibody 3H7 CDRH3-KABAT

source 1..6

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-7-5 Residues GLYGNS                                                            6

3-8 Sequences

3-8-1 Sequence Number [ID] 8

3-8-2 Molecule Type AA

3-8-3 Length 11

3-8-4 Features Location/

Qualifiers

REGION 1..11

note=Antibody 3H7 CDRL1-KABAT

source 1..11

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-8-5 Residues RASQDIGISL N                                                      11

3-9 Sequences

3-9-1 Sequence Number [ID] 9

3-9-2 Molecule Type AA

3-9-3 Length 7

3-9-4 Features Location/

Qualifiers

REGION 1..7

note=Antibody 3H7 CDRL2-KABAT

3-4-2 Molecule Type AA
3-4-3 Length 389

3-4-4 Features Location/ REGION 1..389

Qualifiers note=Mouse Tie2 Ig3-FNIII(1-3)

source 1..389

mol_type=protein

organism=Mus musculus

NonEnglishQualifier Value

3-4-5 Residues TPQIEDLPDH IEVNSGKFNP ICKASGWPLP TSEEMTLVKP DGTVLQPNDF NYTDRFSVAI 60

FTVNRVLPPD SGVWVCSVNT VAGMVEKPFN ISVKVLPEPL HAPNVIDTGH NFAIINISSE 120

PYFGDGPIKS KKLFYKPVNQ AWKYIEVTNE IFTLNYLEPR TDYELCVQLA RPGEGGEGHP 180

GPVRRFTTAS IGLPPPRGLS LLPKSQTALN LTWQPIFTNS EDEFYVEVER RSLQTTSDQQ 240

NIKVPGNLTS VLLSNLVPRE QYTVRARVNT KAQGEWSEEL RAWTLSDILP PQPENIKISN 300

ITDSTAMVSW TIVDGYSISS IIIRYKVQGK NEDQHIDVKI KNATVTQYQL KGLEPETTYH 360

VDIFAENNIG SSNPAFSHEL RTLPHSPAS 389

3-5 Sequences

3-5-1 Sequence Number [ID] 5

3-5-2 Molecule Type AA
3-5-3 Length 5

3-5-4 Features Location/ REGION 1..5

Qualifiers note=Antibody 3H7 CDRH1-KABAT

source 1..5

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-5-5 Residues SYWMN 5

3-6 Sequences

3-6-1 Sequence Number [ID] 6

3-6-2 Molecule Type AA
3-6-3 Length 17

3-6-4 Features Location/ REGION 1..17

Qualifiers note=Antibody 3H7 CDRH2-KABAT

source 1..17

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-6-5 Residues MIHPSDSETR LNQKFMD 17

3-7 Sequences

3-7-1 Sequence Number [ID] 7

3-7-2 Molecule Type AA
3-7-3 Length 6

3-7-4 Features Location/ REGION 1..6

Qualifiers note=Antibody 3H7 CDRH3-KABAT

source 1..6

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-7-5 Residues GLYGNS 6

3-8 Sequences

3-8-1 Sequence Number [ID] 8

3-8-2 Molecule Type AA
3-8-3 Length 11

3-8-4 Features Location/ REGION 1..11

Qualifiers note=Antibody 3H7 CDRL1-KABAT

source 1..11

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-8-5 Residues RASQDIGISL N 11

3-9 Sequences

3-9-1 Sequence Number [ID] 9

3-9-2 Molecule Type AA
3-9-3 Length 7

3-9-4 Features Location/ REGION 1..7

Qualifiers note=Antibody 3H7 CDRL2-KABAT



source 1..7

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-9-5 Residues ATSSLDS                                                           7

3-10 Sequences

3-10-1 Sequence Number [ID] 10

3-10-2 Molecule Type AA

3-10-3 Length 9

3-10-4 Features Location/

Qualifiers

REGION 1..9

note=Antibody 3H7 CDRL3-KABAT

source 1..9

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-10-5 Residues LQYASSPYT                                                         9

3-11 Sequences

3-11-1 Sequence Number [ID] 11

3-11-2 Molecule Type AA

3-11-3 Length 689

3-11-4 Features Location/

Qualifiers

REGION 1..689

note=IGT-427 HC with (G4S)4 linker

source 1..689

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-11-5 Residues MNFGLRLIFL VLTLKGVQCE VQLVQSGAEV KKPGASVKVS CKASGYSFTS YWMNWVRQAP 60

GQGLEWMGMI HPSDSETRLN QKFMDRVTMT RDTSTSTVYM ELSSLRSEDT AVYYCARGLY 120

GNSWGQGTLV TVSSASTKGP SVFPLAPSSK STSGGTAALG CLVKDYFPEP VTVSWNSGAL 180

TSGVHTFPAV LQSSGLYSLS SVVTVPSSSL GTQTYICNVN HKPSNTKVDK KVEPKSCDKT 240

HTCPPCPAPE AAGGPSVFLF PPKPKDTLMI SRTPEVTCVV VDVSHEDPEV KFNWYVDGVE 300

VHNAKTKPRE EQYNSTYRVV SVLTVLAQDW LNGKEYKCKV SNKALPAPIE KTISKAKGQP 360

REPQVYTLPP SRDELTKNQV SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS 420

FFLYSKLTVD KSRWQQGNVF SCSVMHEALH NHYTQKSLSL SPGKGGGGSG GGGSGGGGSG 480

GGGSSDTGRP FVEMYSEIPE IIHMTEGREL VIPCRVTSPN ITVTLKKFPL DTLIPDGKRI 540

IWDSRKGFII SNATYKEIGL LTCEATVNGH LYKTNYLTHR QTNTIIDVVL SPSHGIELSV 600

GEKLVLNCTA RTELNVGIDF NWEYPSSKHQ HKKLVNRDLK TQSGSEMKKF LSTLTIDGVT 660

RSDQGLYTCA ASSGLMTKKN STFVRVHEK                                   689

3-12 Sequences

3-12-1 Sequence Number [ID] 12

3-12-2 Molecule Type AA

3-12-3 Length 233

3-12-4 Features Location/

Qualifiers

REGION 1..233

note=IGT-427 LC

source 1..233

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-12-5 Residues MNFGLRLIFL VLTLKGVQCD IQMTQSPSSL SASVGDRVTI TCRASQDIGI SLNWYQQEPG 60

KAIKRLIYAT SSLDSGVPKR FSGSRSGTEY TLTISSLESE DFADYYCLQY ASSPYTFGGG 120

TKLEIKRTVA APSVFIFPPS DEQLKSGTAS VVCLLNNFYP REAKVQWKVD NALQSGNSQE 180

SVTEQDSKDS TYSLSSTLTL SKADYEKHKV YACEVTHQGL SSPVTKSFNR GEC        233

3-13 Sequences

3-13-1 Sequence Number [ID] 13

3-13-2 Molecule Type AA

3-13-3 Length 104

3-13-4 Features Location/

Qualifiers

REGION 1..104

note=VEGFR1

source 1..104

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-13-5 Residues SDTGRPFVEM YSEIPEIIHM TEGRELVIPC RVTSPNITVT LKKFPLDTLI PDGKRIIWDS 60

RKGFIISNAT YKEIGLLTCE ATVNGHLYKT NYLTHRQTNT IIDV                  104

3-14 Sequences

source 1..7

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-9-5 Residues ATSSLDS 7

3-10 Sequences

3-10-1 Sequence Number [ID] 10

3-10-2 Molecule Type AA
3-10-3 Length 9

3-10-4 Features Location/ REGION 1..9

Qualifiers note=Antibody 3H7 CDRL3-KABAT

source 1..9

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-10-5 Residues LQYASSPYT 9

3-11 Sequences

3-11-1 Sequence Number [ID] 11

3-11-2 Molecule Type AA
3-11-3 Length 689

3-11-4 Features Location/ REGION 1..689

Qualifiers note=IGT-427 HC with (G4S)4 linker

source 1..689

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-11-5 Residues MNFGLRLIFL VLTLKGVQCE VQLVQSGAEV KKPGASVKVS CKASGYSFTS YWMNWVRQAP 60

GQGLEWMGMI HPSDSETRLN QKFMDRVTMT RDTSTSTVYM ELSSLRSEDT AVYYCARGLY 120

GNSWGQGTLV TVSSASTKGP SVFPLAPSSK STSGGTAALG CLVKDYFPEP VTVSWNSGAL 180

TSGVHTFPAV LOSSGLYSLS SVVTVPSSSL GTQTYICNVN HKPSNTKVDK KVEPKSCDKT 240

HTCPPCPAPE AAGGPSVFLF PPKPKDTLMI SRTPEVTCVV VDVSHEDPEV KFNWYVDGVE 300

VHNAKTKPRE EQYNSTYRVV SVLTVLAQDW LNGKEYKCKV SNKALPAPIE KTISKAKGQP 360

REPOVYTLPP SRDELTKNOV SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS 420

FFLYSKLTVD KSRWQQGNVF SCSVMHEALH NHYTQKSLSL SPGKGGGGSG GGGSGGGGSG 480

GGGSSDTGRP FVEMYSEIPE IIHMTEGREL VIPCRVTSPN ITVTLKKFPL DTLIPDGKRI 540

IWDSRKGFII SNATYKEIGL LTCEATVNGH LYKTNYLTHR QTNTIIDVVL SPSHGIELSV 600

GEKLVLNCTA RTELNVGIDF NWEYPSSKHQ HKKLVNRDLK TQSGSEMKKF LSTLTIDGVT 660

RSDQGLYTCA ASSGLMTKKN STFVRVHEK 689

3-12 Sequences

3-12-1 Sequence Number [ID] 12

3-12-2 Molecule Type AA
3-12-3 Length 233

3-12-4 Features Location/ REGION 1..233

Qualifiers note=IGT-427 LC

source 1..233

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-12-5 Residues MNFGLRLIFL VLTLKGVQCD IQMTQSPSSL SASVGDRVTI TCRASQDIGI SLNWYQQEPG 60

KAIKRLIYAT SSLDSGVPKR FSGSRSGTEY TLTISSLESE DFADYYCLQY ASSPYTFGGG 120

TKLEIKRTVA APSVFIFPPS DEOLKSGTAS VVCLLNNFYP REAKVQWKVD NALQSGNSQE 180

SVTEQDSKDS TYSLSSTLTL SKADYEKHKV YACEVTHQGL SSPVTKSFNR GEC 233

3-13 Sequences

3-13-1 Sequence Number [ID] 13

3-13-2 Molecule Type AA
3-13-3 Length 104

3-13-4 Features Location/ REGION 1..104

Qualifiers note=VEGFR1

source 1..104

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-13-5 Residues SDTGRPFVEM YSEIPEIIHM TEGRELVIPC RVTSPNITVT LKKFPLDTLI PDGKRIIWDS 60

RKGFIISNAT YKEIGLLTCE ATVNGHLYKT NYLTHRQTNT IIDV 104

3-14 Sequences



3-14-1 Sequence Number [ID] 14

3-14-2 Molecule Type AA

3-14-3 Length 101

3-14-4 Features Location/

Qualifiers

REGION 1..101

note=VEGFR2

source 1..101

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-14-5 Residues VLSPSHGIEL SVGEKLVLNC TARTELNVGI DFNWEYPSSK HQHKKLVNRD LKTQSGSEMK 60

KFLSTLTIDG VTRSDQGLYT CAASSGLMTK KNSTFVRVHE K                     101

3-15 Sequences

3-15-1 Sequence Number [ID] 15

3-15-2 Molecule Type AA

3-15-3 Length 165

3-15-4 Features Location/

Qualifiers

REGION 1..165

note=Recombinant Human VEGF 165 Protein, VEGFR Binding Domain

source 1..165

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-15-5 Residues APMAEGGGQN HHEVVKFMDV YQRSYCHPIE TLVDIFQEYP DEIEYIFKPS CVPLMRCGGC 60

CNDEGLECVP TEESNITMQI MRIKPHQGQH IGEMSFLQHN KCECRPKKDR ARQENPCGPC 120

SERRKHLFVQ DPQTCKCSCK NTDSRCKARQ LELNERTCRC DKPRR                 165

3-16 Sequences

3-16-1 Sequence Number [ID] 16

3-16-2 Molecule Type AA

3-16-3 Length 20

3-16-4 Features Location/

Qualifiers

REGION 1..20

note=(G4S)4 Linker

source 1..20

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-16-5 Residues GGGGSGGGGS GGGGSGGGGS                                             20

3-17 Sequences

3-17-1 Sequence Number [ID] 17

3-17-2 Molecule Type AA

3-17-3 Length 330

3-17-4 Features Location/

Qualifiers

REGION 1..330

note=IGT-427 CH Domain

source 1..330

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-17-5 Residues ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV HTFPAVLQSS 60

GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKKVEP KSCDKTHTCP PCPAPEAAGG 120

PSVFLFPPKP KDTLMISRTP EVTCVVVDVS HEDPEVKFNW YVDGVEVHNA KTKPREEQYN 180

STYRVVSVLT VLAQDWLNGK EYKCKVSNKA LPAPIEKTIS KAKGQPREPQ VYTLPPSRDE 240

LTKNQVSLTC LVKGFYPSDI AVEWESNGQP ENNYKTTPPV LDSDGSFFLY SKLTVDKSRW 300

QQGNVFSCSV MHEALHNHYT QKSLSLSPGK                                  330

3-18 Sequences

3-18-1 Sequence Number [ID] 18

3-18-2 Molecule Type AA

3-18-3 Length 114

3-18-4 Features Location/

Qualifiers

REGION 1..114

note=IGT-427 VH (HC Variable Region)

source 1..114

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-18-5 Residues EVQLVQSGAE VKKPGASVKV SCKASGYSFT SYWMNWVRQA PGQGLEWMGM IHPSDSETRL 60

NQKFMDRVTM TRDTSTSTVY MELSSLRSED TAVYYCARGL YGNSWGQGTL VTVS       114

3-19 Sequences

3-19-1 Sequence Number [ID] 19

3-14-1 Sequence Number [ID] 14

3-14-2 Molecule Type AA
3-14-3 Length 101

3-14-4 Features Location/ REGION 1..101

Qualifiers note=VEGFR2

source 1..101

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-14-5 Residues VLSPSHGIEL SVGEKLVLNC TARTELNVGI DFNWEYPSSK HQHKKLVNRD LKTQSGSEMK 60

KFLSTLTIDG VTRSDOGLYT CAASSGLMTK KNSTFVRVHE K 101

3-15 Sequences

3-15-1 Sequence Number [ID] 15

3-15-2 Molecule Type AA
3-15-3 Length 165

3-15-4 Features Location/ REGION 1..165

Qualifiers note=Recombinant Human VEGF 165 Protein, VEGFR Binding Domain

source 1..165

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-15-5 Residues APMAEGGGQN HHEVVKFMDV YQRSYCHPIE TLVDIFQEYP DEIEYIFKPS CVPLMRCGGC 60

CNDEGLECVP TEESNITMQI MRIKPHQGQH IGEMSFLOHN KCECRPKKDR AROENPCGPC 120

SERRKHLFVQ DPQTCKCSCK NTDSRCKARQ LELNERTCRC DKPRR 165

3-16 Sequences

3-16-1 Sequence Number [ID] 16

3-16-2 Molecule Type AA
3-16-3 Length 20

3-16-4 Features Location/ REGION 1..20

Qualifiers note=(G4S)4 Linker

source 1..20

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-16-5 Residues GGGGSGGGGS GGGGSGGGGS 20

3-17 Sequences

3-17-1 Sequence Number [ID] 17

3-17-2 Molecule Type AA
3-17-3 Length 330

3-17-4 Features Location/ REGION 1..330

Qualifiers note=IGT-427 CH Domain

source 1..330

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-17-5 Residues ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV HTFPAVLQSS 60

GLYSLSSVT VPSSSLGTQT YICNVNHKPS NTKVDKKVEP KSCDKTHTCP PCPAPEAAGG 120

PSVFLFPPKP KDTLMISRTP EVTCVVVDVS HEDPEVKFNW YVDGVEVHNA KTKPREEQYN 180

STYRVVSVLT VLAQDWLNGK EYKCKVSNKA LPAPIEKTIS KAKGQPREPQ VYTLPPSRDE 240

LTKNQVSLTC LVKGFYPSDI AVEWESNGQP ENNYKTTPPV LDSDGSFFLY SKLTVDKSRW 300

QQGNVFSCSV MHEALHNHYT QKSLSLSPGK 330

3-18 Sequences

3-18-1 Sequence Number [ID] 18

3-18-2 Molecule Type AA
3-18-3 Length 114

3-18-4 Features Location/ REGION 1..114

Qualifiers note=IGT-427 VH (HC Variable Region)

source 1..114

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-18-5 Residues EVOLVOSGAE VKKPGASVKV SCKASGYSFT SYWMNWVRQA PGQGLEWMGM IHPSDSETRL 60

NQKFMDRVTM TRDTSTSTVY MELSSLRSED TAVYYCARGL YGNSWGQGTL VTVS 114

3-19 Sequences

3-19-1 Sequence Number [ID] 19



3-19-2 Molecule Type AA

3-19-3 Length 106

3-19-4 Features Location/

Qualifiers

REGION 1..106

note=IGT-427 VL (LC Variable Region)

source 1..106

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-19-5 Residues DIQMTQSPSS LSASVGDRVT ITCRASQDIG ISLNWYQQEP GKAIKRLIYA TSSLDSGVPK 60

RFSGSRSGTE YTLTISSLES EDFADYYCLQ YASSPYTFGG GTKLEI                106

3-20 Sequences

3-20-1 Sequence Number [ID] 20

3-20-2 Molecule Type AA

3-20-3 Length 12

3-20-4 Features Location/

Qualifiers

REGION 1..12

note=Binding domain (amino acids 633-644 of Tie2 of SEQ ID NO: 1)

source 1..12

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-20-5 Residues TLSDILPPQP EN                                                     12

3-21 Sequences

3-21-1 Sequence Number [ID] 21

3-21-2 Molecule Type AA

3-21-3 Length 14

3-21-4 Features Location/

Qualifiers

REGION 1..14

note=Binding domain (amino acids 713-726 of Tie2 of SEQ ID NO: 1)

source 1..14

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-21-5 Residues FAENNIGSSN PAFS                                                   14

3-22 Sequences

3-22-1 Sequence Number [ID] 22

3-22-2 Molecule Type AA

3-22-3 Length 7

3-22-4 Features Location/

Qualifiers

REGION 1..7

note=C-terminal addition

source 1..7

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-22-5 Residues GGSSKCA                                                           7

3-23 Sequences

3-23-1 Sequence Number [ID] 23

3-23-2 Molecule Type AA

3-23-3 Length 696

3-23-4 Features Location/

Qualifiers

REGION 1..696

note=IGT-427 HC with C-terminal addition

source 1..696

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-23-5 Residues MNFGLRLIFL VLTLKGVQCE VQLVQSGAEV KKPGASVKVS CKASGYSFTS YWMNWVRQAP 60

GQGLEWMGMI HPSDSETRLN QKFMDRVTMT RDTSTSTVYM ELSSLRSEDT AVYYCARGLY 120

GNSWGQGTLV TVSSASTKGP SVFPLAPSSK STSGGTAALG CLVKDYFPEP VTVSWNSGAL 180

TSGVHTFPAV LQSSGLYSLS SVVTVPSSSL GTQTYICNVN HKPSNTKVDK KVEPKSCDKT 240

HTCPPCPAPE AAGGPSVFLF PPKPKDTLMI SRTPEVTCVV VDVSHEDPEV KFNWYVDGVE 300

VHNAKTKPRE EQYNSTYRVV SVLTVLAQDW LNGKEYKCKV SNKALPAPIE KTISKAKGQP 360

REPQVYTLPP SRDELTKNQV SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS 420

FFLYSKLTVD KSRWQQGNVF SCSVMHEALH NHYTQKSLSL SPGKGGGGSG GGGSGGGGSG 480

GGGSSDTGRP FVEMYSEIPE IIHMTEGREL VIPCRVTSPN ITVTLKKFPL DTLIPDGKRI 540

IWDSRKGFII SNATYKEIGL LTCEATVNGH LYKTNYLTHR QTNTIIDVVL SPSHGIELSV 600

GEKLVLNCTA RTELNVGIDF NWEYPSSKHQ HKKLVNRDLK TQSGSEMKKF LSTLTIDGVT 660

RSDQGLYTCA ASSGLMTKKN STFVRVHEKG GSSKCA                           696

3-19-2 Molecule Type AA
3-19-3 Length 106

3-19-4 Features Location/ REGION 1..106

Qualifiers note=IGT-427 VL (LC Variable Region)

source 1..106

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-19-5 Residues DIQMTQSPSS LSASVGDRVT ITCRASQDIG ISLNWYQQEP GKAIKRLIYA TSSLDSGVPK 60

RFSGSRSGTE YTLTISSLES EDFADYYCLQ YASSPYTFGG GTKLEI 106

3-20 Sequences

3-20-1 Sequence Number [ID] 20

3-20-2 Molecule Type AA
3-20-3 Length 12

3-20-4 Features Location/ REGION 1..12

Qualifiers note=Binding domain (amino acids 633-644 of Tie2 of SEQ ID NO: 1)

source 1..12

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-20-5 Residues TLSDILPPQP EN 12

3-21 Sequences

3-21-1 Sequence Number [ID] 21

3-21-2 Molecule Type AA
3-21-3 Length 14

3-21-4 Features Location/ REGION 1..14

Qualifiers note=Binding domain (amino acids 713-726 of Tie2 of SEQ ID NO: 1)

source 1..14

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-21-5 Residues FAENNIGSSN PAFS 14

3-22 Sequences

3-22-1 Sequence Number [ID] 22

3-22-2 Molecule Type AA
3-22-3 Length 7

3-22-4 Features Location/ REGION 1..7

Qualifiers note=C-terminal addition

source 1..7

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-22-5 Residues GGSSKCA 7

3-23 Sequences

3-23-1 Sequence Number [ID] 23

3-23-2 Molecule Type AA
3-23-3 Length 696

3-23-4 Features Location/ REGION 1..696

Qualifiers note=IGT-427 HC with C-terminal addition

source 1..696

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-23-5 Residues MNFGLRLIFL VLTLKGVQCE VQLVQSGAEV KKPGASVKVS CKASGYSFTS YWMNWVRQAP 60

GQGLEWMGMI HPSDSETRLN QKFMDRVTMT RDTSTSTVYM ELSSLRSEDT AVYYCARGLY 120

GNSWGQGTLV TVSSASTKGP SVFPLAPSSK STSGGTAALG CLVKDYFPEP VTVSWNSGAL 180

TSGVHTFPAV LOSSGLYSLS SVVTVPSSSL GTQTYICNVN HKPSNTKVDK KVEPKSCDKT 240

HTCPPCPAPE AAGGPSVFLF PPKPKDTLMI SRTPEVTCVV VDVSHEDPEV KFNWYVDGVE 300

VHNAKTKPRE EQYNSTYRVV SVLTVLAQDW LNGKEYKCKV SNKALPAPIE KTISKAKGQP 360

REPOVYTLPP SRDELTKNOV SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS 420

FFLYSKLTVD KSRWQQGNVF SCSVMHEALH NHYTQKSLSL SPGKGGGGSG GGGSGGGGSG 480

GGGSSDTGRP FVEMYSEIPE IIHMTEGREL VIPCRVTSPN ITVTLKKFPL DTLIPDGKRI 540

IWDSRKGFII SNATYKEIGL LTCEATVNGH LYKTNYLTHR QTNTIIDVVL SPSHGIELSV 600

GEKLVLNCTA RTELNVGIDF NWEYPSSKHQ HKKLVNRDLK TQSGSEMKKF LSTLTIDGVT 660

RSDQGLYTCA ASSGLMTKKN STFVRVHEKG GSSKCA 696



3-24 Sequences

3-24-1 Sequence Number [ID] 24

3-24-2 Molecule Type AA

3-24-3 Length 108

3-24-4 Features Location/

Qualifiers

REGION 1..108

note=VEGFR2 with C-terminal addition sequence from IGT-427 HC

source 1..108

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-24-5 Residues VLSPSHGIEL SVGEKLVLNC TARTELNVGI DFNWEYPSSK HQHKKLVNRD LKTQSGSEMK 60

KFLSTLTIDG VTRSDQGLYT CAASSGLMTK KNSTFVRVHE KGGSSKCA              108

3-25 Sequences

3-25-1 Sequence Number [ID] 25

3-25-2 Molecule Type AA

3-25-3 Length 20

3-25-4 Features Location/

Qualifiers

source 1..20

mol_type=protein

organism=synthetic construct

REGION 1..20

note=IgG1 Linker

NonEnglishQualifier Value

3-25-5 Residues GGGGSGGGGS EPKSSDKTHT                                             20

3-26 Sequences

3-26-1 Sequence Number [ID] 26

3-26-2 Molecule Type AA

3-26-3 Length 689

3-26-4 Features Location/

Qualifiers

source 1..689

mol_type=protein

organism=synthetic construct

REGION 1..689

note=IGT-427 HC with IgG1 linker

NonEnglishQualifier Value

3-26-5 Residues MGWSCIILFL VATATGVHSE VQLVQSGAEV KKPGASVKVS CKASGYSFTS YWMNWVRQAP 60

GQGLEWMGMI HPSDSETRLN QKFMDRVTMT RDTSTSTVYM ELSSLRSEDT AVYYCARGLY 120

GNSWGQGTLV TVSSASTKGP SVFPLAPSSK STSGGTAALG CLVKDYFPEP VTVSWNSGAL 180

TSGVHTFPAV LQSSGLYSLS SVVTVPSSSL GTQTYICNVN HKPSNTKVDK KVEPKSCDKT 240

HTCPPCPAPE AAGGPSVFLF PPKPKDTLMI SRTPEVTCVV VDVSHEDPEV KFNWYVDGVE 300

VHNAKTKPRE EQYNSTYRVV SVLTVLAQDW LNGKEYKCKV SNKALPAPIE KTISKAKGQP 360

REPQVYTLPP SRDELTKNQV SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS 420

FFLYSKLTVD KSRWQQGNVF SCSVMHEALH NHYTQKSLSL SPGKGGGGSG GGGSEPKSSD 480

KTHTSDTGRP FVEMYSEIPE IIHMTEGREL VIPCRVTSPN ITVTLKKFPL DTLIPDGKRI 540

IWDSRKGFII SNATYKEIGL LTCEATVNGH LYKTNYLTHR QTNTIIDVVL SPSHGIELSV 600

GEKLVLNCTA RTELNVGIDF NWEYPSSKHQ HKKLVNRDLK TQSGSEMKKF LSTLTIDGVT 660

RSDQGLYTCA ASSGLMTKKN STFVRVHEK                                   689

3-27 Sequences

3-27-1 Sequence Number [ID] 27

3-27-2 Molecule Type DNA

3-27-3 Length 2067

3-27-4 Features Location/

Qualifiers

source 1..2067

mol_type=other DNA

note=Nucleotide sequence of IGT-427 HC with (G4S)4 linker

organism=synthetic construct

NonEnglishQualifier Value

3-27-5 Residues atgggatggt catgtatcat cctttttctg gtagcaactg caactggagt acatagcgag 60

gtgcagctgg tgcaatcagg cgctgaggtc aagaaacccg gggcttcagt caaggtgagc 120

tgtaaggctt ctggctactc tttcacctcc tactggatga attgggtcag acaggcccct 180

gggcaaggac tggagtggat gggcatgatc cacccaagcg acagtgaaac acgcctgaac 240

cagaagttta tggaccgtgt caccatgaca agagacacca gcacaagcac tgtgtatatg 300

gagctctctt ccctgcgctc cgaagatacc gccgtgtact actgcgcccg gggactctat 360

ggaaactcct ggggccaggg caccctagtg acagtgtcct ctgctagcac caagggccca 420

tcggtcttcc ccctggcacc ctcctccaag agcacctctg ggggcacagc ggccctgggc 480

tgcctggtca aggactactt ccccgaaccg gtgacggtgt cgtggaactc aggcgccctg 540

accagcggcg tgcacacctt cccggccgtc ctacagtcct caggactcta ctccctcagc 600

agcgtggtga ccgtgccctc cagcagcttg ggcacccaga cctacatctg caacgtgaat 660

3-24 Sequences

3-24-1 Sequence Number [ID] 24

3-24-2 Molecule Type AA
3-24-3 Length 108

3-24-4 Features Location/ REGION 1..108

Qualifiers note=VEGFR2 with C-terminal addition sequence from IGT-427 HC

source 1..108

mol_type=protein

organism=synthetic construct

NonEnglishQualifier Value

3-24-5 Residues VLSPSHGIEL SVGEKLVLNC TARTELNVGI DFNWEYPSSK HQHKKLVNRD LKTQSGSEMK 60

KFLSTLTIDG VTRSDQGLYT CAASSGLMTK KNSTFVRVHE KGGSSKCA 108

3-25 Sequences

3-25-1 Sequence Number [ID] 25

3-25-2 Molecule Type AA
3-25-3 Length 20

3-25-4 Features Location/ source 1..20

Qualifiers mol_type=protein

organism=synthetic construct

REGION 1..20

note=IgG1 Linker

NonEnglishQualifier Value

3-25-5 Residues GGGGSGGGGS EPKSSDKTHT 20

3-26 Sequences

3-26-1 Sequence Number [ID] 26

3-26-2 Molecule Type AA
3-26-3 Length 689

3-26-4 Features Location/ source 1..689

Qualifiers mol_type=protein

organism=synthetic construct

REGION 1..689

note=IGT-427 HC with IgG1 linker

NonEnglishQualifier Value

3-26-5 Residues MGWSCIILFL VATATGVHSE VOLVOSGAEV KKPGASVKVS CKASGYSFTS YWMNWVRQAP 60

GQGLEWMGMI HPSDSETRLN QKFMDRVTMT RDTSTSTVYM ELSSLRSEDT AVYYCARGLY 120

GNSWGQGTLV TVSSASTKGP SVFPLAPSSK STSGGTAALG CLVKDYFPEP VTVSWNSGAL 180

TSGVHTFPAV LOSSGLYSLS SVVTVPSSSL GTQTYICNVN HKPSNTKVDK KVEPKSCDKT 240

HTCPPCPAPE AAGGPSVFLF PPKPKDTLMI SRTPEVTCVV VDVSHEDPEV KFNWYVDGVE 300

VHNAKTKPRE EQYNSTYRVV SVLTVLAQDW LNGKEYKCKV SNKALPAPIE KTISKAKGQP 360

REPQVYTLPP SRDELTKNQV SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS 420

FFLYSKLTVD KSRWQQGNVF SCSVMHEALH NHYTQKSLSL SPGKGGGGSG GGGSEPKSSD 480

KTHTSDTGRP FVEMYSEIPE IIHMTEGREL VIPCRVTSPN ITVTLKKFPL DTLIPDGKRI 540

IWDSRKGFII SNATYKEIGL LTCEATVNGH LYKTNYLTHR QTNTIIDVVL SPSHGIELSV 600

GEKLVLNCTA RTELNVGIDF NWEYPSSKHQ HKKLVNRDLK TQSGSEMKKF LSTLTIDGVT 660

RSDQGLYTCA ASSGLMTKKN STFVRVHEK 689

3-27 Sequences

3-27-1 Sequence Number [ID] 27

3-27-2 Molecule Type DNA
3-27-3 Length 2067

3-27-4 Features Location/ source 1..2067

Qualifiers mol_type=other DNA

note=Nucleotide sequence of IGT-427 HC with (G4S)4 linker

organism=synthetic construct

NonEnglishQualifier Value

3-27-5 Residues atgggatggt catgtatcat cctttttctg gtagcaactg caactggagt acatagcgag 60

gtgcagctgg tgcaatcagg cgctgaggtc aagaaacccg gggcttcagt caaggtgaga 120

tgtaaggctt ctggctactc tttcacctcc tactggatga attgggtcag acaggcccct 180

gggcaaggac tggagtggat gggcatgatc cacccaagcg acagtgaaac acgcctgaac 240

cagaagttta tggaccgtgt caccatgaca agagacacca gcacaagcac tgtgtatatg 300

gagctctctt ccctgcgctc cgaagatacc gccgtgtact actgcgcccg gggactctat 360

ggaaactcct ggggccaggg caccctagtg acagtgtect ctgctagcac caagggccca 420

tcggtcttcc ccctggcacc ctcctccaag agcacctctg ggggcacago ggccctgggc 480

tgcctggtca aggactactt ccccgaaccg gtgacggtgt cgtggaactc aggcgccctg 540

accagcggcg tgcacacctt cccggccgtc ctacagtect caggactcta ctccctcage 600

agcgtggtga ccgtgccctc cagcagcttg ggcacccaga cctacatctg caacgtgaat 660



cacaagccca gcaacaccaa ggtggacaag aaggttgagc ccaaatcttg tgacaaaact 720

cacacatgcc caccgtgccc agcacctgaa gccgctgggg gaccgtcagt cttcctcttc 780

cccccaaaac ccaaggacac cctcatgatc tcccggaccc ctgaggtcac atgcgtggtg 840

gtggacgtga gccacgaaga ccctgaggtc aagttcaact ggtacgtgga cggcgtggag 900

gtgcataatg ccaagacaaa gccgcgggag gagcagtaca acagcacgta ccgtgtggtc 960

agcgtcctca ccgtcctggc ccaggactgg ctgaatggca aggagtacaa gtgcaaggtc 1020

tccaacaaag ccctcccagc ccccatcgag aaaaccatct ccaaagccaa agggcagccc 1080

cgagaaccac aggtgtacac cctgccccca tcccgggacg agctgaccaa gaaccaggtc 1140

agcctgacct gcctggtcaa aggcttctat cccagcgaca tcgccgtgga gtgggagagc 1200

aatgggcagc cggagaacaa ctacaagacc acgcctcccg tgctggactc cgacggctcc 1260

ttcttcctct acagcaagct caccgtggac aagagcaggt ggcagcaggg gaacgtcttc 1320

tcatgctccg tgatgcatga ggctctgcac aaccactaca cgcagaagag cctctccctg 1380

tctccgggca aaggtggcgg aggctctgga ggcggcggat ccggcggagg aggctccgga 1440

ggaggtggca gcagtgatac gggaagacct ttcgtggaga tgtactctga gatccccgaa 1500

attattcaca tgaccgaggg ccgggagctg gtcatccctt gccgagtgac aagcccaaac 1560

atcactgtta ctctcaagaa gtttcctctc gacaccctga taccggatgg caagagaatc 1620

atttgggatt cccgcaaggg cttcatcatc tctaacgcta catataagga gatcggactg 1680

ctgacatgcg aagccaccgt gaatggccac ctctacaaaa ccaactacct gacccaccgc 1740

caaacaaata ccatcattga cgtggttcta tccccaagcc atgggattga actgagtgtc 1800

ggagaaaagt tagtgctgaa ctgcaccgca cgcacggaac tgaacgtcgg catcgacttt 1860

aattgggagt acccctctag caagcaccag cacaaaaagc tggttaatcg agacctgaag 1920

acccagagcg gttctgaaat gaagaaattc ctgtccaccc tgactattga cggggtaacc 1980

aggtcggatc aagggctgta tacttgcgcg gcgtctagtg gcttgatgac aaagaagaac 2040

agcaccttcg ttagagtgca tgagaaa                                     2067

3-28 Sequences

3-28-1 Sequence Number [ID] 28

3-28-2 Molecule Type DNA

3-28-3 Length 702

3-28-4 Features Location/

Qualifiers

source 1..702

mol_type=other DNA

note=Nucleotide sequence of IGT-427 LC

organism=synthetic construct

NonEnglishQualifier Value

3-28-5 Residues atggagacag acacactcct gctatgggta ctgctgctct gggttccagg ctccaccggc 60

gacattcaga tgacccaatc gccgtcttcc ctctctgcta gcgtcggcga ccgagttacc 120

atcacttgtc gagctagcca ggacatcggt atctcactga attggtacca gcaagagcca 180

ggaaaagcca tcaagaggct gatatatgcc acaagttcac tggatagcgg agtgcccaaa 240

aggtttagtg gcagtagaag cggcacagag tataccctga ctatctcaag cctggagtcc 300

gaggactttg ctgactacta ttgcctacaa tacgcgtcaa gtccctacac atttggcggg 360

ggaacaaagc tggaaatcaa gcgtacggtg gctgcaccat ctgtcttcat cttcccgcca 420

tctgatgagc agttgaaatc tggaactgcc tctgttgtgt gcctgctgaa taacttctat 480

cccagagagg ccaaagtaca gtggaaggtg gataacgccc tccaatcggg taactcccag 540

gagagtgtca cagagcagga cagcaaggac agcacctaca gcctcagcag caccctgacg 600

ctgagcaaag cagactacga gaaacacaaa gtctacgcct gcgaagtcac ccatcagggc 660

ctgagctcgc ccgtcacaaa gagcttcaac aggggagagt gt                    702

3-29 Sequences

3-29-1 Sequence Number [ID] 29

3-29-2 Molecule Type DNA

3-29-3 Length 2067

3-29-4 Features Location/

Qualifiers

source 1..2067

mol_type=other DNA

note=Nucleotide sequence of IGT-427 HC with IgG1 linker

organism=synthetic construct

NonEnglishQualifier Value

3-29-5 Residues atgggatggt catgtatcat cctttttctg gtagcaactg caactggagt acatagcgag 60

gtccagttag tgcaatcggg agccgaagtc aagaagccag gtgcctccgt taaagtttca 120

tgtaaagctt caggatacag tttcacatct tattggatga attgggttag acaggctcca 180

ggtcaaggcc tggagtggat gggcatgatc catccttctg atagcgaaac ccgcctgaac 240

cagaagttca tggacagagt taccatgacc cgggacacca gcactagcac cgtatacatg 300

gagctgagta gcctgaggtc agaggataca gccgtgtatt actgtgcacg tggcctttat 360

ggcaattctt ggggccaggg cactttggta acagtctcct cagctagcac caagggccca 420

tcggtcttcc ccctggcacc ctcctccaag agcacctctg ggggcacagc ggccctgggc 480

tgcctggtca aggactactt ccccgaaccg gtgacggtgt cgtggaactc aggcgccctg 540

accagcggcg tgcacacctt cccggccgtc ctacagtcct caggactcta ctccctcagc 600

agcgtggtga ccgtgccctc cagcagcttg ggcacccaga cctacatctg caacgtgaat 660

cacaagccca gcaacaccaa ggtggacaag aaggttgage ccaaatcttg tgacaaaact 720

cacacatgcc caccgtgccc agcacctgaa gccgctgggg gaccgtcagt cttcctcttc 780

cccccaaaac ccaaggacac cctcatgate tcccggaccc ctgaggtcac atgcgtggtg 840

gtggacgtga gccacgaaga ccctgaggtc aagttcaact ggtacgtgga cggcgtggag 900

gtgcataatg ccaagacaaa gccgcgggag gagcagtaca acagcacgta ccgtgtggtc 960

agcgtcctca ccgtcctggc ccaggactgg ctgaatggca aggagtacaa gtgcaaggtc 1020

tccaacaaag ccctcccage ccccatcgag aaaaccatct ccaaagccaa agggcagccc 1080

cgagaaccac aggtgtacac cctgccccca tcccgggacg agctgaccaa gaaccaggtc 1140

agcctgacct gcctggtcaa aggcttctat cccagcgaca tcgccgtgga gtgggagage 1200

aatgggcage cggagaacaa ctacaagacc acgcctcccg tgctggactc cgacggctcc 1260

ttcttcctct acagcaagct caccgtggac aagagcaggt ggcagcaggg gaacgtcttc 1320

tcatgctccg tgatgcatga ggctctgcac aaccactaca cgcagaagag cctctccctg 1380

tctccgggca aaggtggcgg aggctctgga ggcggcggat ccggcggagg aggctccgga 1440

ggaggtggca gcagtgatac gggaagacct ttcgtggaga tgtactctga gatccccgaa 1500

attattcaca tgaccgaggg ccgggagctg gtcatccctt gccgagtgac aagcccaaac 1560

atcactgtta ctctcaagaa gtttcctctc gacaccctga taccggatgg caagagaatc 1620

atttgggatt cccgcaaggg cttcatcatc tctaacgcta catataagga gatcggactg 1680

ctgacatgcg aagccaccgt gaatggccac ctctacaaaa ccaactacct gacccaccgc 1740

caaacaaata ccatcattga cgtggttcta tccccaagcc atgggattga actgagtgta 1800

ggagaaaagt tagtgctgaa ctgcaccgca cgcacggaac tgaacgtcgg catcgacttt 1860

aattgggagt acccctctag caagcaccag cacaaaaage tggttaatcg agacctgaag 1920

acccagagcg gttctgaaat gaagaaattc ctgtccaccc tgactattga cggggtaacc 1980

aggtcggatc aagggctgta tacttgcgcg gcgtctagtg gcttgatgac aaagaagaac 2040

agcaccttcg ttagagtgca tgagaaa 2067

3-28 Sequences

3-28-1 Sequence Number [ID] 28

3-28-2 Molecule Type DNA
3-28-3 Length 702

3-28-4 Features Location/ source 1..702

Qualifiers mol_type=other DNA

note=Nucleotide sequence of IGT-427 LC

organism=synthetic construct

NonEnglishQualifier Value

3-28-5 Residues atggagacag acacactect gctatgggta ctgctgctct gggttccagg ctccaccgga 60

gacattcaga tgacccaatc gccgtcttcc ctctctgcta gcgtcggcga ccgagttacc 120

atcacttgtc gagctagcca ggacatcggt atctcactga attggtacca gcaagageca 180

ggaaaagcca tcaagaggct gatatatgcc acaagttcac tggatagcgg agtgcccaaa 240

aggtttagtg gcagtagaag cggcacagag tataccctga ctatctcaag cctggagtcc 300

gaggactttg ctgactacta ttgcctacaa tacgcgtcaa gtccctacac atttggcggg 360

ggaacaaaga tggaaatcaa gcgtacggtg gctgcaccat ctgtcttcat cttcccgcca 420

tctgatgage agttgaaatc tggaactgcc tctgttgtgt gcctgctgaa taacttctat 480

cccagagagg ccaaagtaca gtggaaggtg gataacgccc tccaatcggg taactcccag 540

gagagtgtca cagagcagga cagcaaggac agcacctaca gcctcagcag caccctgacg 600

ctgagcaaag cagactacga gaaacacaaa gtctacgcct gcgaagtcac ccatcagggc 660

ctgagctcgc ccgtcacaaa gagcttcaac aggggagagt gt 702

3-29 Sequences

3-29-1 Sequence Number [ID] 29

3-29-2 Molecule Type DNA
3-29-3 Length 2067

3-29-4 Features Location/ source 1..2067

Qualifiers mol_type=other DNA

note=Nucleotide sequence of IGT-427 HC with IgG1 linker

organism=synthetic construct

NonEnglishQualifier Value

3-29-5 Residues atgggatggt catgtatcat cctttttctg gtagcaactg caactggagt acatagcgag 60

gtccagttag tgcaatcggg agccgaagtc aagaagccag gtgcctccgt taaagtttca 120

tgtaaagctt caggatacag tttcacatct tattggatga attgggttag acaggctcca 180

ggtcaaggcc tggagtggat gggcatgatc catccttctg atagcgaaac ccgcctgaac 240

cagaagttca tggacagagt taccatgace cgggacacca gcactagcac cgtatacatg 300

gagctgagta gcctgaggtc agaggataca gccgtgtatt actgtgcacg tggcctttat 360

ggcaattctt ggggccaggg cactttggta acagtctcct cagctagcac caagggccca 420

tcggtcttcc ccctggcace ctcctccaag agcacctctg ggggcacage ggccctgggc 480

tgcctggtca aggactactt ccccgaaccg gtgacggtgt cgtggaactc aggcgccctg 540

accagcggcg tgcacacctt cccggccgtc ctacagtect caggactcta ctccctcage 600

agcgtggtga ccgtgccctc cagcagcttg ggcacccaga cctacatctg caacgtgaat 660



cacaagccca gcaacaccaa ggtggacaag aaggttgagc ccaaatcttg tgacaaaact 720

cacacatgcc caccgtgccc agcacctgaa gccgctgggg gaccgtcagt cttcctcttc 780

cccccaaaac ccaaggacac cctcatgatc tcccggaccc ctgaggtcac atgcgtggtg 840

gtggacgtga gccacgaaga ccctgaggtc aagttcaact ggtacgtgga cggcgtggag 900

gtgcataatg ccaagacaaa gccgcgggag gagcagtaca acagcacgta ccgtgtggtc 960

agcgtcctca ccgtcctggc ccaggactgg ctgaatggca aggagtacaa gtgcaaggtc 1020

tccaacaaag ccctcccagc ccccatcgag aaaaccatct ccaaagccaa agggcagccc 1080

cgagaaccac aggtgtacac cctgccccca tcccgggacg agctgaccaa gaaccaggtc 1140

agcctgacct gcctggtcaa aggcttctat cccagcgaca tcgccgtgga gtgggagagc 1200

aatgggcagc cggagaacaa ctacaagacc acgcctcccg tgctggactc cgacggctcc 1260

ttcttcctct acagcaagct caccgtggac aagagcaggt ggcagcaggg gaacgtcttc 1320

tcatgctccg tgatgcatga ggctctgcac aaccactaca cgcagaagag cctctccctg 1380

tctccgggca aaggaggagg cggctctggt ggtggaggca gtgaacccaa gagcagcgac 1440

aagacacata caagtgacac aggccggcca ttcgtggaaa tgtattccga aatacctgag 1500

atcattcaca tgacagaggg cagagagctg gtcattccgt gtcgggtcac atcccctaat 1560

atcactgtga ccttgaaaaa gttccccctg gataccctga ttcctgacgg aaagcgcatc 1620

atctgggaca gcaggaaagg gttcatcatc tctaacgcca cctacaagga aattggcttg 1680

ctgacatgtg aagcaaccgt caacgggcac ctgtacaaga ccaactatct gactcatcgg 1740

caaactaata ccatcatcga tgtggtgctc tctccaagtc atggaattga gctctccgtt 1800

ggcgagaaac tggtgctcaa ttgcaccgca cggacggagt tgaacgtcgg aatcgatttt 1860

aattgggagt acccctcctc gaagcatcag cacaagaagc tcgtaaaccg agatctcaaa 1920

acccagtccg gctctgagat gaagaaattc ctgagcacac tgacaattga tggagtgacc 1980

cgaagcgacc agggcctcta cacctgcgct gctagctccg gattgatgac caagaagaac 2040

tccactttcg tccgagtgca cgagaag                                     2067

3-30 Sequences

3-30-1 Sequence Number [ID] 30

3-30-2 Molecule Type AA

3-30-3 Length 69

3-30-4 Features Location/

Qualifiers

source 1..69

mol_type=protein

organism=synthetic construct

REGION 1..69

note=IGT-427 CL1 Domain

NonEnglishQualifier Value

3-30-5 Residues HTTPSSANTA CRUZBREAKE RSSMUGMUGC OMSANTACRU ZBREAKERSP HOTOSHOOTG 60

IRLSGREEN                                                         69

cacaagccca gcaacaccaa ggtggacaag aaggttgage ccaaatcttg tgacaaaact 720

cacacatgcc caccgtgccc agcacctgaa gccgctgggg gaccgtcagt cttcctcttc 780

cccccaaaac ccaaggacac cctcatgate tcccggaccc ctgaggtcac atgcgtggtg 840

gtggacgtga gccacgaaga ccctgaggtc aagttcaact ggtacgtgga cggcgtggag 900

gtgcataatg ccaagacaaa gccgcgggag gagcagtaca acagcacgta ccgtgtggtc 960

agcgtcctca ccgtcctggc ccaggactgg ctgaatggca aggagtacaa gtgcaaggtc 1020

tccaacaaag ccctcccago ccccatcgag aaaaccatct ccaaagccaa agggcagccc 1080

cgagaaccac aggtgtacac cctgccccca tcccgggacg agctgaccaa gaaccaggto 1140

agcctgacct gcctggtcaa aggcttctat cccagcgaca tcgccgtgga gtgggagaga 1200

aatgggcage cggagaacaa ctacaagacc acgcctcccg tgctggactc cgacggctcc 1260

ttcttcctct acagcaagct caccgtggac aagagcaggt ggcagcaggg gaacgtcttc 1320

tcatgctccg tgatgcatga ggctctgcac aaccactaca cgcagaagag cctctccctg 1380

tctccgggca aaggaggagg cggctctggt ggtggaggca gtgaacccaa gagcagcgad 1440

aagacacata caagtgacac aggccggcca ttcgtggaaa tgtattccga aatacctgag 1500

atcattcaca tgacagaggg cagagagctg gtcattccgt gtcgggtcac atcccctaat 1560

atcactgtga ccttgaaaaa gttccccctg gataccctga ttcctgacgg aaagcgcatc 1620

atctgggaca gcaggaaagg gttcatcatc tctaacgcca cctacaagga aattggcttg 1680

ctgacatgtg aagcaaccgt caacgggcac ctgtacaaga ccaactatct gactcatcgg 1740

caaactaata ccatcatcga tgtggtgctc tctccaagtc atggaattga gctctccgtt 1800

ggcgagaaac tggtgctcaa ttgcaccgca cggacggagt tgaacgtcgg aatcgatttt 1860

aattgggagt acccctcctc gaagcatcag cacaagaage tcgtaaaccg agatctcaaa 1920

acccagtccg gctctgagat gaagaaatta ctgagcacac tgacaattga tggagtgacc 1980

cgaagcgace agggcctcta cacctgcgct gctagctccg gattgatgac caagaagaac 2040

tccactttcg tccgagtgca cgagaag 2067

3-30 Sequences

3-30-1 Sequence Number [ID] 30

3-30-2 Molecule Type AA
3-30-3 Length 69

3-30-4 Features Location/ source 1..69

Qualifiers mol_type=protein

organism=synthetic construct

REGION 1..69

note=IGT-427 CL1 Domain

NonEnglishQualifier Value

3-30-5 Residues HTTPSSANTA CRUZBREAKE RSSMUGMUGC OMSANTACRU ZBREAKERSP HOTOSHOOTG 60

IRLSGREEN 69
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