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(57) ABSTRACT 
The present invention relates to methods for treating and 
preventing ophthalmological disease and disorders, compris 
ing administering Antagonist A or another pharmaceutically 
acceptable salt thereof, optionally in combination with 
another treatment, to a subject in need thereof. The present 
invention also relates to methods for treating and preventing 
ophthalmological disease and disorders, comprising admin 
istering an anti-C5 agent (e.g., ARC 1905), optionally in com 
bination with another treatment, to a subject in need thereof. 
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METHODS FOR TREATING OR 
PREVENTING OPHTHALMIOLOGICAL 

CONDITIONS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. provi 
sional application Nos. 61/845,938, filed Jul. 12, 2013, 
61/845,935, filed Jul 12, 2013, 61/845,936, filed Jul. 12, 
2013, 61/866,502, filed Aug. 15, 2013, 61/866,503, filed Aug. 
15, 2013, 61/866,507, filed Aug. 15, 2013, 61/911,854, filed 
Dec. 4, 2013, 61/911,860, filed Dec. 4, 2013, 61/911,894, 
filed Dec. 4, 2013, 61/926,812, filed Jan. 13, 2014, 61/926, 
825, filed Jan. 13, 2014, 61/926,848, filed Jan. 13, 2014, 
61/931,116, filed Jan. 24, 2014, 61/931,125, filed Jan. 24, 
2014, and 61/931,135, filed Jan. 24, 2014, each of which is 
incorporated by reference herein in its entirety. 

SEQUENCE LISTING 

0002 The Sequence Listing associated with this applica 
tion is provided in text format in lieu of a paper copy, and is 
hereby incorporated by reference into the specification. The 
name of the text file containing the Sequence Listing is 
OPHT 012 06US SeqList ST25.txt. The text file is about 
372 KB, was created on Jul. 10, 2014, and is being submitted 
electronically via EFS-Web. 

FIELD OF THE INVENTION 

0003. This invention relates to methods and compositions 
useful for the treatment or prevention of an ophthalmological 
disease or disorder, comprising administration of an effective 
amount of Antagonist A or another pharmaceutically accept 
able salt thereof. 

BACKGROUND OF THE INVENTION 

0004 Various disorders of the eye are characterized, 
caused by, or result in choroidal, retinal or iris neovascular 
ization or retinal edema. One of these disorders is macular 
degeneration. Age-related macular degeneration (AMD) is a 
disease that affects approximately one in ten Americans over 
the age of 65. One type of AMD, “wet-AMD accounts only 
for approximately 10% of age-related macular degeneration 
cases but results in approximately 90% of cases of legal 
blindness from macular degeneration in the elderly. Another 
disorder of the eye is diabetic retinopathy. Diabetic retinopa 
thy can affect up to 80% of all patients having diabetes for 10 
years or more and is the third leading cause of adult blindness, 
accounting for almost 7% of blindness in the USA. Other 
disorders include hypertensive retinopathy, central serous 
chorioretinopathy, cystoid macular edema, Coats disease and 
ocular or adnexal neoplasms such as choroidal hemangioma, 
retinal pigment epithelial carcinoma, retinal vein occlusions 
and intraocular lymphoma. 
0005. Therefore, although advances in the understanding 
of the molecular events accompanying neovascularization 
have been made, there exists a need to utilize this understand 
ing to develop improved methods for treating or preventing 
neovascular diseases disorders, including ocular neovascular 
diseases and disorders such as the neovascularization that 
occurs with AMD, diabetic retinopathy, and retinal vein 
occlusions. 
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SUMMARY OF THE INVENTION 

0006. The present invention relates to methods and com 
positions useful for the treatment or prevention of an ophthal 
mological disease or disorder. 
0007. The present invention provides a method for treating 
or preventing wet age-related macular degeneration (wet 
AMD), comprising administering to a Subject in need thereof 
(a) Antagonist A or another pharmaceutically acceptable salt 
thereof and (b) anVEGFantagonist, wherein (a) and (b) are 
administered in an amount that is effective for treating or 
preventing wet AMD, and wherein the administering occurs 
once every month, tabout seven days, for a first administra 
tion period of at least 3 consecutive months, followed by 
administering (a) and (b) for a second administration period 
at a frequency of at least every other month-tabout seven days 
beginning at two months-tabout seven days after the day of 
the last month of the first administration period on which (a) 
and (b) are administered. 
0008 Also provided herein is a method for treating or 
preventing Sub-retinal fibrosis, comprising administering to a 
Subject in need thereof (a) Antagonist A or another pharma 
ceutically acceptable salt thereofinanamount that is effective 
for treating or preventing Sub-retinal fibrosis. 
0009. A method for treating or preventing von Hippel 
Lindau (VHL) disease, comprising administering to a subject 
in need thereof. Antagonist A or another pharmaceutically 
acceptable salt thereof in an amount that is effective for treat 
ing or preventing VHL disease is also provided herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 Reference is made to the following detailed descrip 
tion, which sets forth illustrative embodiments and the 
accompanying drawings of which: 
0011 FIGS. 1A-F show the chemical structure of Antago 
nist A, wherein the 5' end of its aptamer (SEQID NO: 1) is 
modified with Me(OCHCH)OC(O)NH(CH2)CH(NHC 
(O)O(CH2CH2O),Me)C(O)NH(CH) , where n is about 
450. The designations B-F indicate a continuation from a 
previous panel. 
0012 FIG. 2 shows a graph depicting the mean change in 
visual acuity in wet AMD patients in a phase 2b clinical trial, 
who were treated with 0.5 mg of Lucentis(R alone or with 0.5 
mg of Lucentis(R and either 1.5 mg of Antagonist A or 0.3 mg 
of Antagonist A. 
0013 FIG. 3 shows a bar graph showing comparative 
visual-acuity benefit in wet AMD patients with treatment 
with 0.5 mg of Lucentis(R) and either 1.5 mg or 0.3 mg of 
Antagonist A as compared to treatment with Lucentis(R) 
monotherapy (0.5 mg). 
0014 FIG. 4 shows a graph depicting the early and sus 
tained visual-acuity improvement over time in wet AMD 
patients treated with Lucentis(R monotherapy (0.5 mg) or 
with 0.5 mg of Lucentis(R and either 1.5 mg of Antagonist or 
0.3 mg of Antagonist A. 
(0015 FIGS. 5A and 5B provide bar graphs showing that 
the increased efficacy of treatment with 0.5 mg of Lucentis(R) 
and either 1.5 mg or 0.3 mg of Antagonist A as compared to 
treatment with Lucentis(R monotherapy (0.5 mg) in patients 
with wet AMD is independent of baseline lesion size or base 
line vision. FIG. 5A shows the mean change in visual acuity 
for patients in each of the indicated baseline lesion quartiles, 
and FIG. 5B shows the mean change in visual acuity for 
patients with the indicated baseline vision. 
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0016 FIGS. 6A and 6B provide bar graphs showing that 
the cohort of patients treated with a combination of 0.5 mg of 
Lucentis(R and 1.5 mg of Antagonist A included a greater 
proportion of patients with significant visual gain (FIG. 6A) 
and fewer patients with visual loss (FIG. 6B) as compared to 
the cohort of patients with treated Lucentis(R) monotherapy 
(0.5 mg). 
0017 FIGS. 7A-C provide bar graphs showing that 
patients treated with 0.5 mg of Lucentis(R and 1.5 mg of 
Antagonist A exhibited a greater mean improvement in final 
visual acuity as compared to patients treated with Lucentis(R) 
monotherapy (0.5 mg). FIG. 7A shows the percentage of 
patients who demonstrated a visual acuity of 20/40 or better; 
FIG. 7B shows the percentage of patients who demonstrated 
a visual acuity of 20/25 or better; and FIG. 7C shows the 
percentage of patients who demonstrated a visual acuity of 
20/200 or worse. 
0018 FIGS. 8A and 8B provide bar graphs showing 
increased reduction in choroidal neovascularization (CNV) 
lesion size in small and large baseline CNV lesions in wet 
AMD patients treated with both 0.5 mg of Lucentis(R and 1.5 
mg of Antagonist A as compared to patients treated with 
Lucentis(R) monotherapy (0.5 mg). FIG. 8A shows the results 
in all patients, and FIG. 8B shows the results in patients with 
a visual outcome D3-lines. 
0019 FIG.9 shows a graph depicting the mean change in 
geographic atrophy (GA) lesion area in dry AMD patients 
measured at 24 weeks in patients treated with either a 0.3 mg 
or 1 mg dose of ARC1905 monthly from weeks 0 to 24 in a 
phase 2a trial. 
0020 FIG.10 shows a graph depicting the mean change in 
GA lesion area in dry AMD patients measured at 24 weeks 
and 48 weeks in patients treated with either a 0.3 mg or 1 mg 
dose of ARC 1905 monthly from weeks 0 to 48 in a phase 2a 
trial. 
0021 FIG. 11 shows Early Treatment for Diabetic Retin 
opathy Study (“ETDRS) Chart 1. 
0022 FIG. 12 shows Early Treatment for Diabetic Retin 
opathy Study (“ETDRS) Chart 2. 
0023 FIG. 13 shows Early Treatment for Diabetic Retin 
opathy Study (“ETDRS) Chart R. 

DETAILED DESCRIPTION OF THE INVENTION 

0024. In certain aspects, the present invention provides 
new and improved methods and compositions for treating and 
preventing ophthalmological diseases and disorders, includ 
ing, e.g., new uses, combination therapies, treatment and 
dosing regimens, and coformulations. 
0025. In one aspect, the invention provides methods for 
treating or preventing an ophthalmological disease or disor 
der, comprising administering to a Subject in need thereof an 
effective amount of Antagonist A or another pharmaceuti 
cally acceptable salt thereof. In particular embodiments, the 
Subject is administered Antagonist A or another pharmaceu 
tically acceptable salt thereof and not administered an anti-C5 
agent. In some embodiments, the Subject is administered 
Antagonist A or another pharmaceutically acceptable salt 
thereof and not administered a VEGFantagonist. 
0026. In particular embodiments, the Antagonist A or 
another pharmaceutically acceptable salt thereof is adminis 
tered in combination with a VEGFantagonist. In one embodi 
ment, Antagonist A or another pharmaceutically acceptable 
salt thereof is administered in combination with ranibizumab, 
bevacizumab, aflibercept, pegaptainib sodium, or ESBA 1008. 
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0027. In particular embodiments, the Antagonist A or 
another pharmaceutically acceptable salt thereof is adminis 
tered in combination with a VEGFantagonist and an anti-C5 
agent. In one embodiment, Antagonist A or another pharma 
ceutically acceptable salt thereof is administered in combina 
tion with a VEGF antagonist (e.g., ranibizumab, bevaci 
Zumab, aflibercept, pegaptainib sodium, or ESBA 1008), and 
ARC 1905. 
0028. The invention also provides treatment regimens, 
including treatment and dosing regimens, related to the coad 
ministration of Antagonist A or another pharmaceutically 
acceptable salt thereof and a VEGF antagonist, optionally 
also in combination with an anti-C5 agent. 
0029. In further embodiments, another agent (e.g., an 
agent that is not Antagonist A, VEGFantagonist oran anti-C5 
agent) that is useful for treating or preventing an ophthalmo 
logical disease or disorder is administered. In some embodi 
ments, the methods comprise administering one or more (e.g., 
two) VEGFantagonists and/or one or more (e.g., two) anti-C5 
agents to the Subject in need thereof. 
0030. In another aspect, the invention provides methods 
for treating or preventing an ophthalmological disease or 
disorder, comprising administering to a Subject in need 
thereof an effective amount of an anti-C5 agent (e.g., 
ARC 1905). In particular embodiments, the subject is not 
administered Antagonist A or another pharmaceutically 
acceptable salt thereof. In some embodiments, the subject is 
not administered a VEGFantagonist. 
0031. In addition, the invention provides coformulations 
that comprise Antagonist A or another pharmaceutically 
acceptable salt thereof and a VEGF antagonist. In certain 
embodiments, the coformulations further comprise an anti 
C5 agent. In certain embodiments, the coformulations are 
pharmaceutically compositions comprising an effective 
amount of Antagonist A or another pharmaceutically accept 
able salt thereof and VEGF antagonist, and a pharmaceuti 
cally acceptable carrier or vehicle. In certain embodiments, 
the coformulations are pharmaceutically compositions com 
prising an effective amount of Antagonist A or another phar 
maceutically acceptable salt thereof. VEGF antagonist, and 
anti-C5 agent, and a pharmaceutically acceptable carrier or 
vehicle. 
0032. In one embodiment, the present invention provides 
methods for treating or preventing an ophthalmological dis 
ease or disorder, comprising administering to a subject in 
need thereof. Antagonist A or another pharmaceutically 
acceptable salt thereof and optionally a VEGF antagonist, 
wherein the methods further comprise performing a Surgery 
to treat the ophthalmological disease or disorder and/or 
administration of an anti-C5 agent. 

DEFINITIONS AND ABBREVIATIONS 

0033. As used herein, the following terms and phrases 
shall have the meanings set forth below. Unless defined oth 
erwise, all technical and scientific terms used herein have the 
same meaning as commonly understood to one of skill in the 
art to which this invention belongs. 
0034. The term “about when used in connection with a 
referenced numeric indication means the referenced numeric 
indication plus or minus up to 10% of that referenced numeric 
indication. For example, “about 100” means from 90 to 110 
and “about six” means from 5.4 to 6.6. 
0035. The term “antagonist” refers to an agent that inhib 

its, either partially or fully, the activity or production of a 



US 2015/0017163 A1 

target molecule. In particular, the term 'antagonist, as 
applied selectively herein, means an agent capable of 
decreasing levels of gene expression, mRNA levels, protein 
levels or protein activity of the target molecule. Illustrative 
forms of antagonists include, for example, proteins, polypep 
tides, peptides (such as cyclic peptides), antibodies or anti 
body fragments, peptide mimetics, nucleic acid molecules, 
antisense molecules, ribozymes, aptamers, RNAi molecules, 
and Small organic molecules. Illustrative non-limiting 
mechanisms of antagonist inhibition include repression of 
ligand synthesis and/or stability (e.g., using, antisense, 
ribozymes or RNAi compositions targeting the ligand gene/ 
nucleic acid), blocking of binding of the ligand to its cognate 
receptor (e.g., using anti-ligandaptamers, antibodies or a 
soluble, decoy cognate receptor), repression of receptor Syn 
thesis and/or stability (e.g., using, antisense, ribozymes or 
RNAi compositions targeting the ligand receptor gene/ 
nucleic acid), blocking of the binding of the receptor to its 
cognate receptor (e.g., using receptor antibodies) and block 
ing of the activation of the receptor by its cognate ligand (e.g., 
using receptor tyrosine kinase inhibitors). In addition, the 
antagonist may directly or indirectly inhibit the target mol 
ecule. 

0036. The term “antibody fragment includes a portion of 
an antibody that is an antigen binding fragment or single 
chains thereof. An antibody fragment can be a synthetically or 
genetically engineered polypeptide. Examples of binding 
fragments encompassed within the term “antigen-binding 
portion' of an antibody include (i) a Fab fragment, a monova 
lent fragment consisting of the V, V, C, and C domains: 
(ii) a F(ab')2 fragment, a bivalent fragment comprising two 
Fab fragments linked by a disulfide bridge at the hinge region; 
(iii) a Fd fragment consisting of the V and C domains; (iv) 
a Fv fragment consisting of the V, and V. domains of a single 
arm of an antibody, (v) a dAb fragment (Ward et al., (1989) 
Nature 341:544-546), which consists of a V, domain; and 
(vi) an isolated complementarity determining region (CDR). 
Furthermore, although the two domains of the Fv fragment, 
V, and V, are coded for by separate genes, they can be 
joined, using recombinant methods, by a synthetic linker that 
enables them to be made as a single protein chain in which the 
V, and V regions pair to form monovalent molecules 
(known as single chain Fv (scFV); see e.g., Bird et al. (1988) 
Science 242:423-426; and Huston et al. (1988) Proc. Natl. 
Acad. Sci. USA85:5879-5883). Such single chain antibodies 
are also intended to be encompassed within the term “anti 
gen-binding fragment of an antibody. These antibody frag 
ments are obtained using conventional techniques known to 
those in the art, and the fragments can be screened for utility 
in the same manner as whole antibodies. 

0037. The term “aptamer refers to a peptide or nucleic 
acid that has an inhibitory effect on a target. Inhibition of the 
target by the aptamer can occur by binding of the target, by 
catalytically altering the target, by reacting with the target in 
a way which modifies the target or the functional activity of 
the target, by ionically or covalently attaching to the target as 
in a suicide inhibitor or by facilitating the reaction between 
the target and another molecule. Aptamers can be peptides, 
ribonucleotides, deoxyribonucleotides, other nucleic acids or 
a mixture of the different types of nucleic acids. Aptamers can 
comprise one or more modified amino acid, bases, Sugars, 
polyethylene glycol spacers or phosphate backbone units as 
described in further detail herein. 
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0038 A nucleotide sequence is “complementary’ to 
another nucleotide sequence if each of the bases of the two 
sequences matches, i.e., are capable of forming Watson Crick 
base pairs. The complement of a nucleic acid strand can be the 
complement of a coding Strand or the complement of a non 
coding strand. 
0039. The phrase “conserved residue' refers to an amino 
acid of a group of amino acids having particular common 
properties. A functional way to define common properties 
among individual amino acids is to analyze the normalized 
frequencies of amino acid changes among corresponding pro 
teins of homologous organisms. According to such analyses, 
groups of amino acids may be characterized where amino 
acids within a group exchange preferentially with each other, 
and therefore resemble each other most in their impact on the 
overall protein structure (Schulz, G. E. and R. H. Schirmer, 
Principles of Protein Structure, Springer-Verlag). Examples 
of amino acid groups defined in this manner include: 
0040 (i) a charged group, consisting of Glu and Asp, LyS, 
Arg and His, 
0041 (ii) a positively-charged group, consisting of LyS, 
Arg and His, 
0042 (iii) a negatively-charged group, consisting of Glu 
and Asp, 
0043 (iv) an aromatic group, consisting of Phe, Tyr and 
Trp, 
0044 (V) a nitrogen ring group, consisting of His and Trp, 
0045 (vi) a large aliphatic nonpolar group, consisting of 
Val, Leu and Ile, 
0046 (vii) a slightly-polar group, consisting of Met and 
Cys, 
0047 (viii) a small-residue group, consisting of Ser, Thr, 
Asp, Asn., Gly, Ala, Glu, Gln and Pro, 
0048 (ix) an aliphatic group consisting of Val, Leu, Ile, 
Met and Cys, and 
0049 (x) a small hydroxyl group consisting of Ser and 
Thr. 
0050 Members of each of the above groups are conserved 
residues. 
0051. The term “label includes, but is not limited to, a 
radioactive isotope, a fluorophore, a chemiluminescent moi 
ety, an enzyme, an enzyme substrate, an enzyme cofactor, an 
enzyme inhibitor, a dye, a metalion, a ligand (e.g., biotin or a 
hapten) and the like. Examples of fluorophore labels include 
fluorescein, rhodamine, dansyl, umbelliferone, Texas red, 
luminol, NADPH, alpha-beta-galactosidase and horseradish 
peroxidase. 
0.052 The term “nucleic acid refers to a polynucleotide 
such as deoxyribonucleic acid (DNA) or ribonucleic acid 
(RNA). The term also includes analogs of RNA or DNA made 
from nucleotide analogs, and, as applicable to the embodi 
ment being described, single (sense orantisense) and double 
stranded polynucleotides, ESTs, chromosomes, cDNAs, 
mRNAs, and rRNAs. 
0053. The terms “RNA interference,” “RNAi,” “miRNA.” 
and “siRNA refer to any method by which expression of a 
gene or gene product is decreased by introducing into a target 
cell one or more double-stranded RNAs, which are homolo 
gous to a gene of interest (particularly to the messenger RNA 
of the gene of interest, e.g., PDGF or VEGF). 
0054 The term “neovascularization” refers to new blood 
vessel formation in abnormal tissue or in abnormal positions. 
0055. The term “angiogenesis” refers to formation of new 
blood vessels in normal or in abnormal tissue or positions. 
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0056. The term “ophthalmological disease' includes dis 
eases of the eye and the ocular adnexa. 
0057 The term “ocular neovascular disorder refers to an 
ocular disorder characterized by neovascularization. In one 
embodiment, the ocular neovascular disorder is a disorder 
other than cancer. Examples of ocular neovascular disorders 
include diabetic retinopathy and age-related macular degen 
eration. 
0058. The term “mammal’ includes a human, monkey, 
cow, hog, sheep, horse, dog, cat, rabbit, rat and mouse. In 
certain embodiments, a Subject is a mammal. 
0059. The term “PDGF refers to a platelet-derived 
growth factor that regulates cell growth or division. As used 
herein, the term “PDGF includes the various subtypes of 
PDGF including PDGF-B (see SEQID NOS: 2 (nucleic acid) 
and 3 (polypeptide)), PDGF-A (see SEQID NOS: 4 (nucleic 
acid) and 5 (polypeptide), PDGF-C (see SEQ ID NOS: 6 
(nucleic acid) and 7 (polypeptide)), PDGF-D, variants 1 (see 
SEQID NOS: 8 (nucleic acid) and 9 (polypeptide)) and 2 (see 
SEQ ID NOS: 10 (nucleic acid) and 11 (polypeptide)), and 
dimerized forms thereof, including PDGF-AA, PDGF-AB, 
PDGF-BB, PDGF-CC, and PDGF-DD. Platelet derived 
growth factors includes homo- or heterodimers of A-chain 
(PDGF-A) and B-chain (PDGF-B) that exert their action via 
binding to and dimerization of two related receptor tyrosine 
kinase platelet-derived growth factor cell surface receptors 
(i.e., PDGFRs), PDGFR-O. (see SEQ ID NOS: 12 (nucleic 
acid) and 13 (polypeptide)) and PDGFR-B (see SEQID NOS: 
14 (nucleic acid) and 15 (polypeptide)). In addition, PDGF-C 
and PDGF-D, two additional protease-activated ligands for 
the PDGFR complexes, have been identified (Liet al., (2000) 
Nat. Cell. Biol. 2: 302-9; Bergsten et al., (2001) Nat. Cell. 
Biol. 3: 512-6; and Uutele et al., (2001) Circulation 103: 
2242-47). Due to the different ligand binding specificities of 
the PDGFRs, it is known that PDGFR-C/o binds PDGF-AA, 
PDGF-BB, PDGF-AB, and PDGF-CC; PDGFR-B/B binds 
PDGF-BB and PDGF-DD; whereas PDGFR-C/B binds 
PDGF-AB, PDGF-BB, PDGF-CC, and PDGF-DD (Bet 
sholtz et al., (2001) BioEssays 23: 494-507). As used herein, 
the term “PDGF also refers to those members of the class of 
growth factors that induce DNA synthesis and mitogenesis 
through the binding and activation of a PDGFR on a respon 
sive cell type. PDGFs can effect, for example: directed cell 
migration (chemotaxis) and cell activation; phospholipase 
activation; increased phosphatidylinositol turnover and pros 
taglandin metabolism; Stimulation of both collagen and col 
lagenase synthesis by responsive cells; alteration of cellular 
metabolic activities, including matrix synthesis, cytokine 
production, and lipoprotein uptake; induction, indirectly, of a 
proliferative response in cells lacking PDGF receptors; and 
potent vasoconstrictor activity. The term “PDGF can be used 
to refer to a “PDGF' polypeptide, a “PDGF encoding gene 
or nucleic acid, or a dimerized form thereof. 
0060. The term “PDGF-A” refers to an A chain polypep 
tide of PDGF or its corresponding encoding gene or nucleic 
acid. 
0061. The term “PDGF-B” refers to a B chain polypeptide 
of PDGF or its corresponding encoding gene or nucleic acid. 
0062. The term “PDGF-C refers to a C chain polypeptide 
of PDGF or its corresponding encoding gene or nucleic acid. 
0063. The term “PDGF-D” refers to a D chain polypeptide 
of PDGF or its corresponding encoding gene or nucleic acid, 
including variants 1 and 2 of the D chain polypeptide of 
PDGF. 
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0064. The term “PDGF-AA” refers to a dimer having two 
PDGF-A chain polypeptides. 
0065. The term “PDGF-AB” refers to a dimer having one 
PDGF-A chain polypeptide and one PDGF-B chain polypep 
tide. 
0066. The term “PDGF-BB” refers to a dimer having two 
PDGF-B chain polypeptides. 
0067. The term “PDGF-CC” refers to a dimer having two 
PDGF-C chain polypeptides. 
0068. The term “PDGF-DD” refers to a dimer having two 
PDGF-D chain polypeptides. 
0069. The term “VEGF refers to a vascular endothelial 
growth factor that induces angiogenesis or an angiogenic 
process. As used herein, the term “VEGF includes the vari 
ous subtypes of VEGF (also known as vascular permeability 
factor (VPF) and VEGF-A) (see SEQ ID NOS: 16 (nucleic 
acid) and 17 (polypeptide)) that arise by, e.g., alternative 
splicing of the VEGF-A/VPF gene including VEGF, 
VEGFs and VEGFs. Further, as used herein, the term 
“VEGF includes VEGF-related angiogenic factors such as 
PIGF (placenta growth factor), VEGF-B, VEGF-C, VEGF-D 
and VEGF-E, which act through a cognate VEFG receptor 
(i.e., VEGFR) to induce angiogenesis or an angiogenic pro 
cess. The term “VEGF includes any member of the class of 
growth factors that binds to a VEGF receptor such as 
VEGFR-1 (Flt-1) (see SEQID NOS: 18 (nucleic acid) and 19 
(polypeptide)), VEGFR-2 (KDR/Flk-1) (see SEQ ID NOS: 
20 (nucleic acid) and 21 (polypeptide)), or VEGFR-3 (FLT 
4). The term “VEGF can be used to refer to a “VEGF 
polypeptide or a “VEGF encoding gene or nucleic acid. 
(0070. The term “PDGFantagonist” refers to an agent that 
reduces, or inhibits, either partially or fully, the activity or 
production of a PDGF. In certain embodiments, the PDGF 
antagonist inhibits one or more of PDGF-A, PDGF-B, 
PDGF-C and PDGF-D. In certain embodiments, the PDGF 
antagonist inhibits one or more of PDGF-A, PDGF-B, and 
PDGF-C. In some embodiments, the PDGFantagonist inhib 
its a dimerized form of PDGF, such as PDGF-AA, PDGF 
AB, PDGF-BB, PDGF-CC, and PDGF-DD. In certain 
embodiments, the PDGF antagonist inhibits PDGF-BB. In 
other embodiments, the PDGF antagonist inhibits PDGF 
AB. A PDGF antagonist can directly or indirectly reduce or 
inhibit the activity or production of a specific PDGF such as 
PDGF-B. Furthermore, “PDGFantagonists' consistent with 
the above definition of “antagonist include agents that act on 
a PDGF ligand or its cognate receptor So as to reduce or 
inhibit a PDGF-associated receptor signal. Examples of 
“PDGFantagonists’ include antisense molecules, ribozymes 
or RNAi that target a PDGF nucleic acid; anti-PDGFaptam 
ers, anti-PDGF antibodies to PDGF itself or its receptor, or 
soluble PDGF receptor decoys that prevent binding of a 
PDGF to its cognate receptor, antisense molecules, 
ribozymes or RNAi that target a cognate PDGF receptor 
(PDGFR) nucleic acid; anti-PDGFR aptamers or anti 
PDGFR antibodies that bind to a cognate PDGFR receptor; 
and PDGFR tyrosine kinase inhibitors. 
0071. The term “VEGFantagonist” refers to an agent that 
reduces, or inhibits, either partially or fully, the activity or 
production of a VEGF. In certain embodiments, the VEGF 
antagonist inhibits one or more of VEGF-A, VEGF-B, 
VEGF-C and VEGF-D. A VEGF antagonist can directly or 
indirectly reduce or inhibit the activity or production of a 
specific VEGF such as VEGFs. Furthermore, “VEGF 
antagonists' consistent with the above definition of “antago 



US 2015/0017163 A1 

nist, include agents that act on either a VEGF ligand or its 
cognate receptorso as to reduce or inhibit a VEGF-associated 
receptor signal. Examples of “VEGF antagonists’ include 
antisense molecules, ribozymes or RNAi that target a VEGF 
nucleic acid; anti-VEGF aptamers, anti-VEGF antibodies to 
VEGF itself or its receptor, or soluble VEGF receptor decoys 
that prevent binding of a VEGF to its cognate receptor; anti 
sense molecules, ribozymes, or RNAi that target a cognate 
VEGF receptor (VEGFR) nucleic acid; anti-VEGFRaptam 
ers or anti-VEGFR antibodies that bind to a cognate VEGFR 
receptor; and VEGFR tyrosine kinase inhibitors. In certain 
embodiments, the VEGF antagonist is a peptide, e.g., a pep 
tide comprising three or more amino acid residues. In certain 
embodiments, the VEGFantagonist is a bicyclic peptide. 
0072 The term “effective amount” when used in connec 
tion with an active agent, refers to an amount of the active 
agent, e.g., a PDGF antagonist, a VEGF antagonist or an 
anti-C5 agent, alone or in combination with another active 
agent, that is useful to treat or prevent an ophthalmological 
disease or disorder. The “effective amount can vary depend 
ing upon the mode of administration, specific locus of the 
ophthalmological disease or disorder, the age, body weight, 
and general health of the subject. The effective amount of two 
or more active agents is the combined amount of the active 
agents that is useful for treating or preventing an ophthalmo 
logical disease or disorder, even if the amount of one of the 
agents, in the absence of one or more of the other agents, is 
ineffective to treat or prevent the ophthalmological disease or 
disorder. 

0073. A “variant of polypeptide X refers to a polypeptide 
having the amino acid sequence of polypeptide Xin which is 
altered in one or more amino acid residues. The variant can 
have “conservative changes, wherein a Substituted amino 
acid has similar structural or chemical properties (e.g., 
replacement of leucine with isoleucine). More rarely, a vari 
ant can have “nonconservative' changes (e.g., replacement of 
glycine with tryptophan). Analogous minor variations may 
also includeamino aciddeletions or insertions, or both. Guid 
ance in determining which amino acid residues may be Sub 
stituted, inserted, or deleted without eliminating biological or 
immunological activity can be determined using computer 
programs well known in the art, for example, LASERGENE 
software (DNASTAR). 
0.074 The term “variant, when used in the context of a 
polynucleotide sequence, can encompass a polynucleotide 
sequence related to that of gene or the coding sequence 
thereof. This definition also includes, for example, “allelic.” 
“splice.” “species,” or “polymorphic' variants. A splice vari 
ant can have significant identity to a reference molecule, but 
will generally have a greater or lesser number of polynucle 
otides due to alternative splicing of exons during mRNA 
processing. The corresponding polypeptide can possess addi 
tional functional domains or an absence of domains. Species 
variants are polynucleotide sequences that vary from one 
species to another. The resulting polypeptides generally will 
have significant amino acid identity relative to each other. A 
polymorphic variant is a variation in the polynucleotide 
sequence of a particular gene between individuals of a given 
species. 
0075. The term “anti-C5 agent” refers to an agent that 
reduces, or inhibits, either partially or fully, the activity or 
production of a C5 complement protein or a variant thereof. 
An anti-C5 agent can directly or indirectly reduce or inhibit 
the activity or production of a C5 complement protein or 
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variant thereof. An anti-C5 agent can reduce or inhibit the 
conversion of C5 complement protein into its component 
polypeptides C5a and C5b. Anti-C5 agents can also reduce or 
inhibit the activity or production of C5a and/or C5b. 
Examples of “anti-C5 agents include antisense molecules, 
ribozymes or RNAi that target a C5 nucleic acid; anti-C5 
aptamers including anti-C5a and anti-C5baptamers, anti-C5 
antibodies directed against C5, C5a, C5b, or C5b-9, or 
soluble C5 receptor decoys that prevent binding of a C5 
complement protein or variant or fragment thereof (e.g., C5a 
or C5b) to a binding partner or receptor. 

Agents Useful for Treatment or Prevention of an 
Opthalmological Disease or Disorder 
0076 Antagonist A 
(0077 Antagonist A is a PEGylated, anti-PDGF aptamer 
having the sequence CAGGCUACGC GTAGAGCAUC 
ATGATCCUGT (SEQ ID NO: 1) (see Example 3 of US 
Patent Application Publication No. 20050096257, incorpo 
rated herein by reference in its entirety) having 2'-fluoro-2'- 
deoxyuridine at positions 6, 19 and 28; 2'-fluoro-2'-deoxycy 
tidine at positions 8, 20, 26, and 27; 2'-O-Methyl-2'- 
deoxyguanosine at positions 9, 14, 16, and 29; 2'-O-Methyl 
2'-deoxyadenosine at position 21; an inverted orientation T 
(i.e.,3'-3'-linked) at position30; and two heaxethylene-glycol 
phosphoramidite linkages that join together the 9" and 10" 
nucleotides and 21 and 22" nucleotides via phosphodiester 
linkages between the linker and the respective nucleotides. 
0078. The chemical name of Antagonist A is 
(monomethoxy 20K polyethylene glycol carbamoyl-N2-) 
(monomethoxy 20K polyethylene glycol carbamoyl-N6-)- 
lysine-amido-6-hexandilyl-(1-5')-2'-deoxycytidylyl-(3'-5')- 
2'-deoxyadenylyl-(3'-5')-2'-deoxyguanylyl-(3'-5')-2'-deox 
yguanylyl-(3'-5')-2'-deoxycytidylyl-(3'-5')-2'-deoxy-2'- 
fluorouridylyl-(3'-5')-2'-deoxyadenylyl-(3'-5')-2'-deoxy-2'- 
fluorocytidylyl-(3'-5')-2'-deoxy-2-methoxyguanylyl-(3'-1)- 
PO-hexa(ethyloxy)-(18-5')-2'-deoxycytidylyl-(3'-5')-2'- 
deoxyguanylyl-(3'-5')-thymidylyl-(3'-5')-2'-deoxyadenylyl 
(3'-5')-2'-deoxy-2-methoxyguanylyl-(3'-5')-2'- 
deoxyadenylyl-(3'-5')-2'-deoxy-2-methoxyguanylyl-(3'-5')- 
2'-deoxycytidylyl-(3'-5')-2'-deoxyadenylyl-(3'-5')-2'-deoxy 
2'-fluorouridylyl-(3'-5')-2'-deoxy-2'-fluorocytidylyl-(3'-5')- 
2'-deoxy-2-methoxyadenylyl-(3'-1)-PO-hexa(ethyloxy)- 
(18-5')-thymidylyl-(3'-5')-2'-deoxyguanylyl-(3'-5')-2'- 
deoxyadenylyl-(3'-5')-thymidylyl-(3'-5')-2'-deoxy-2'- 
fluorocytidylyl-(3'-5')-2'-deoxy-2'-fluorocytidylyl-(3'-5')-2'- 
deoxy-2'-fluorouridylyl-(3'-5')-2'-deoxy-2'- 
methoxyguanylyl-(3'-3")-thymidine. 
007.9 The structure of Antagonist A is shown in FIG. 1. 
0080. The sequence of Antagonist A is: 
I0081 5'-mPEG2 40 kD-HN-(CH)OICAGGCU 
ACAG, IPO,(CH2CH2O). ICGTAG, AG,CAU,CAm IPO, 
(CHCHO).ITGATCCUG-3T-3', whose aptamer 
sequence is set forth in (SEQID NO: 1), 
I0082 where 3T refers to an inverted thymidine nucle 
otide that is attached to the 3' end of the oligonucleotide at the 
3' position on the ribose sugar, and mPEG240 kD represents 
two 20 kD polyethylene glycol (PEG) polymer chains, in one 
embodiment two about 20 kD PEG polymer chains, that are 
covalently attached to the two amino groups of a lysine resi 
due via carbamate linkages. This moiety is in turn linked with 
the oligonucleotide via the amino linker described below. 
I0083 HN—(CH)O represents a bifunctional C-hy 
droxy-(D-amino linker that is covalently attached to the PEG 
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polymer via an amide bond. The linker is attached to the 
oligonucleotide at the 5'-end of Antagonist A by a phosphodi 
ester linkage. 
I0084 PO(CHCHO) represents the hexaethylene 
glycol (HEX) moieties that join segments of the oligonucle 
otide via phosphodiesterlinkages. Antagonist A has two HEX 
linkages that join together the 9" and 10" nucleotides and 21 
and 22" nucleotides via phosphodiesterlinkages between the 
linker and the respective nucleotides. 
0085 C, A, G, and Trepresent the single letter code for the 
2'-deoxy derivatives of cytosine, adenosine, guanosine, and 
thymidine nucleic acids, respectively. Antagonist A has four 
2'-deoxyribocytosine, six 2'-deoxyriboadenosine, four 
2'-deoxyriboguanosine, and four 2'-deoxyribothymidine. 
I0086 G and A represent 2'-methoxy substituted forms 
of guanosine and adenosine, respectively. Antagonist A has 
four 2'-methoxyguanosines and one 2'-methoxyadenosine. C, 
and U, represent the 2'-fluoro substituted forms of cytosine 
and uridine, respectively. Antagonist A has four 2'-fluorocy 
tosines and three 2'-fluorouridines. 
0087. The phosphodiester linkages in the oligonucleotide, 
with the exception of the 3'-terminus, connect the 5’- and 
3'-oxygens of the ribose ring with standard nucleoside phos 
phodiester linkages. The phosphodiester linkage between the 
3'-terminal thymidine and the penultimate G links their 
respective 3'-oxygens, which is referred to as the 3',3'-cap. 
0088 Antagonist A has a molecular weight from 40,000 to 
60,000 Daltons, in one embodiment from about 40,000 to 
about 60,000 Daltons, and can be colorless to slightly yellow 
in solution. Antagonist A can be present in a solution of 
monobasic sodium phosphate monohydrate and dibasic 
Sodium phosphate heptahydrate as buffering agents and 
Sodium chloride as a tonicity adjuster. Antagonist A is a 
hydrophilic polymer. The Antagonist A is soluble in water 
and in phosphate-buffered saline (PBS), as assessed by visual 
inspection, to at least 50 mg (based on oligonucleotide 
weight)/mL Solution. 
0089 Antagonist A can be synthesized using an iterative 
chemical synthesis procedure to produce the oligonucleotide 
portion, which is then covalently bonded to a pegylation 
reagent, as further described in Example 4 of US Patent 
Publication NO. 2012/0100136. 
0090 Antagonist A is a persodium salt. Other pharmaceu 

tically acceptable salts, however, of Antagonist are useful in 
the compositions and methods disclosed herein. 
0091 VEGF Antagonists 
0092. In some embodiments, the VEGF antagonist is 
ranibizumab (commercially available under the trademark 
Lucentis(R (Genentech, San Francisco, Calif.); see FIG. 1 of 
U.S. Pat. No. 7,060.269 for the heavy chain and light chain 
variable region sequences), bevacizumab (commercially 
available under the trademark Avastin R (Genentech, San 
Francisco, Calif.); see FIG. 1 of U.S. Pat. No. 6,054,297 for 
the heavy chain and light chain variable region sequences), 
aflibercept (commercially available under the trademark 
Eylea R. (Regeneron, Tarrytown, N.Y.), KH902 VEGF recep 
tor-Fc fusion protein (see Zhanget al. (2008) Mol. Vis. 14:37 
49), 2C3 antibody (see U.S. Pat. No. 6,342,221, Column 8, 
lines 48-67. Column 9, lines 1-21). ORA102 (available from 
Ora Bio. Ltd.), pegaptainib (e.g., pegaptainib sodium; com 
mercially available under the trademark Macugenx (Valeant 
Pharmaceuticals, Bridgewater, N.J.; see FIG. 1 of U.S. Pat. 
No. 6,051,698)), bevasiranib (see Deineka et al. (2008) Mol. 
Vis. 14:997-1005), SIRNA-027 (Shen et al. (2006) Gene 
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Ther. 13:225-34), decursin (see U.S. Pat. No. 6,525,089 (Col 
umn 3, lines 5-16)), decursinol (see Ahn et al. (1997) Planta 
Med. 63:360-1), picropodophyllin (see Economou (2008) 
Investigative Ophthalmology & Visual Science. 49:2620-6), 
guggulsterone (see Kim et al. (2008) Oncol. Rep. 20:1321-7), 
PLG 101 (see Ahmadi and Lim (2008) Expert Opin Pharma 
cother. 9:3045-52), PLG201 (see Ahmadi and Lim (2008)), 
eicosanoid LXA4 (see Baker et al (2009) J. Immun. 182: 
3819-26), PTK787 (commercially available under the trade 
mark VitalanibTM; see Barakat and Kaiser (2009) Expert Opin 
Investig Drugs 18:637-46), paZopanib (see Takahashi et al. 
(2009) Arch Ophthalmol. 127:494-9), axitinib (see Hu-Lowe 
et al. (2008) Clin Cancer Res. 14:7272-83), CDDO-Me (see 
Sogno et al. (2009) Recent Results Cancer Res. 181:209-12), 
CDDO-Me (see Sogno et al. (2009)), shikonin (see Hisa et al. 
(1998) Anticancer Res. 18:783–90), beta-hydroxyisovaler 
ylshikonin (see Hisa et al. (1998)), ganglioside GM3 (Chung 
etal. (2009) Glycobio. 19:229-39), DC101 antibody (see U.S. 
Pat. No. 6,448,077, Column 2, lines 61-65), Mab25 antibody 
(see U.S. Pat. No. 6,448,077, Column 2, lines 61-65), Mab73 
antibody (see U.S. Pat. No. 6,448,077. Column 2, lines 
61-65), 4A5 antibody (see U.S. Pat. No. 6,383,484, Column 
12, lines 50-54), 4E10 antibody (see U.S. Pat. No. 6,383,484, 
Column 10, lines 66-67, Column 11, lines 1-2), 5F12 anti 
body (see U.S. Pat. No. 6,383,484, Column 10, lines 62-65), 
VAO1 antibody (see U.S. Pat. No. 5,730,977, Column 6, lines 
26-30), BL2 antibody (U.S. Pat. No. 5,730,977, Column 6, 
lines 30-32), VEGF-related protein (see U.S. Pat. No. 6,451, 
764, FIG. 1), slfLT01 (see Pechan et al. (2009) Gene Ther. 
16:10-6), sLT02 (see Pechan et al. (2009)), Peptide B3 (see 
Lacaletal. (2008) Eur JCancer 44:1914-21), TG 100801 (see 
Palanki et al. (2008) J Med. Chem. 51:1546-59), Sorafenib 
(commercially available under the trademark NexavarTM; see 
Kernt et al. (2008) Acta Ophthalmol. 86:456-8), G6-31 anti 
body (see Crawford et al. (2009) Cancer Cell 15:21-34), 
ESBA1008 (see U.S. Pat. No. 8,349,322), tivozanib (see U.S. 
Pat. No. 6,821.987, incorporated by reference in its entirety: 
Campas et al. (2009) Drugs Fut 2009, 34(10): 793), or a 
pharmaceutically acceptable salt thereof. 
0093. In another embodiment, the VEGFantagonist is an 
antibody or an antibody fragment which binds to an epitope 
VEGF-A (SEQID NO: 22) or VEGF-B (SEQID NO. 23), or 
any portion of the epitopes. In one embodiment, the VEGF 
antagonist is an antibody or antibody fragment that binds to 
one or more of an epitope of VEGF (e.g., SEQID NOS: 22 
and 23). In another embodiment, the VEGF antagonist is an 
antibody oran antibody fragment which binds to an epitope of 
VEGF, such as an epitope of VEGF-A, VEGF-B, VEGF-C, 
VEGF-D, or VEGF-E. In some embodiments, the VEGF 
antagonist binds to an epitope of VEGF such that binding of 
VEGF and VEGFR are inhibited. In one embodiment, the 
epitope encompasses a component of the three dimensional 
structure of VEGF that is displayed, such that the epitope is 
exposed on the surface of the folded VEGF molecule. In one 
embodiment, the epitope is a linear amino acid sequence from 
VEGF. 

0094. In some embodiments, an inhibitory antibody 
directed against VEGF is known in the art, e.g., those 
described in U.S. Pat. Nos. 6,524,583, 6,451,764 (VRP anti 
bodies), U.S. Pat. Nos. 6,448,077, 6,416,758, 6.403,088 (to 
VEGF-C), U.S. Pat. No. 6,383,484 (to VEGF-D), U.S. Pat. 
No. 6,342,221 (anti-VEGF antibodies), U.S. Pat. Nos. 6,342, 
219 6,331,301 (VEGF-B antibodies), and U.S. Pat. No. 
5,730,977, and PCT publications WO96/30046, WO 
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97/44453, and WO98/45331, the contents of which are incor 
porated by reference in their entirety. 
0095 Other non-antibody VEGFantagonists include anti 
body mimetics (e.g., Affibody(R) molecules, affilins, affitins, 
anticalins, avimers, Kunitz domain peptides, and monobod 
ies) with VEGF antagonist activity. This includes recombi 
nant binding proteins comprising an ankyrin repeat domain 
that binds VEGF-A and prevents it from binding to VEGFR 
2. One example is MP01 12, also known as AGN 150998 
(DARPinR). The ankyrin binding domain may have an amino 
acid sequence of SEQID NO: 97. 
0096 Recombinant binding proteins comprising an 
ankyrin repeat domain that binds VEGF-A and prevents it 
from binding to VEGFR-2 are described in more detail in 
WO2O1 O/O6O748 and WO2O11/135067. 
0097. Further specific antibody mimetics with VEGF 
antagonist activity are the 40 kD pegylated anticalin PRS-050 
and the monobody angiocept (CT-322). 
0098. The aforementioned non-antibody VEGF antago 
nist may be modified to further improve their pharmacoki 
netic properties or bioavailability. For example, a non-anti 
body VEGF antagonist may be chemically modified (e.g., 
pegylated) to extend its in vivo half-life. Alternatively or in 
addition, it may be modified by glycosylation or the addition 
of further glycosylation sites not present in the protein 
sequence of the natural protein from which the VEGFantago 
nist was derived. 
0099. Other non-antibody VEGF antagonist immunoad 
hesin currently in pre-clinical development is a recombinant 
human soluble VEGF receptor fusion protein similar to 
VEGF-trap containing extracellular ligand-binding domains 
3 and 4 from VEGFR2KDR, and domain 2 from VEGFR1/ 
Flt-1; these domains are fused to a human IgG Fc protein 
fragment (Liet al., 2011 Molecular Vision 17:797-803). This 
antagonist binds to isoforms VEGF-A. VEGF-B and VEGF 
C. The molecule is prepared using two different production 
processes resulting in different glycosylation patterns on the 
final proteins. The two glycoforms are referred to as KH902 
(conbercept) and KH906. The fusion protein can have the 
amino acid sequence of SEQID NO: 98 and, like VEGF-trap, 
can be present as a dimer. This fusion protein and related 
molecules are further characterized in EP 1767546. 
0100 Anti-C5 Agents 
0101. In certain embodiments, the anti-C5 agent modu 
lates a function of a C5 complement protein or a variant 
thereof. In some embodiments, the anti-C5 agent inhibits a 
function of C5 complement protein or a variant thereof. In one 
embodiment, the function inhibited by the anti-C5 agentis C5 
complement protein cleavage. 
0102) A C5 complement protein variant as used herein 
encompasses a variant that performs Substantially the same 
function as a C5 complement protein function. A C5 comple 
ment protein variant in Some embodiments comprises Sub 
stantially the same structure and in some embodiments com 
prises at least 80% sequence identity, in some embodiments at 
least 90% sequence identity, and in Some embodiments at 
least 95% sequence identity to the amino acid sequence of the 
C5 complement protein comprising the amino acid sequence 
SEQID NO: 24. 
0103) In some embodiments, the anti-C5 agent is selected 
from a nucleic acid molecule, an aptamer, an antisense mol 
ecule, an RNAi molecule, a protein, a peptide, a cyclic pep 
tide, an antibody or antibody fragment, a Sugar, a polymer, or 
a small molecule. In certain embodiments, the anti-C5 agent 
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is an anti-C5 agent described in PCT Patent Application Pub 
lication No. WO 2007/103549. 

0104. In particular embodiments, the anti-C5 agent is an 
anti-C5aptamer. Aptamers are nucleic acid molecules having 
specific binding affinity to molecules through interactions 
other than classic Watson-Crick base pairing. Aptamers, like 
peptides generated by phage display or monoclonal antibod 
ies (“mabs'), are capable of specifically binding to selected 
targets and modulating the target's activity, e.g., through 
binding aptamers may block their target's ability to function. 
The aptamers may be unpegylated or pegylated. In particular 
embodiments, the aptamers may contain one or more 2"Sugar 
modifications, such as 2'-O-alkyl (e.g. 2'-O-methyl or 2'-O- 
methoxyethyl) or 2'-fluoro modifications. 
0105 Illustrative C5 specificaptamers include the aptam 
ers disclosed in PCT Publication No. WO 2007/103549, 
which is incorporated by reference in its entirety. Illustrative 
C5 specific aptamers include the aptamers ARC185 (SEQID 
NO:25), ARC186 (SEQID NO: 26), ARC188 (SEQID NO: 
27), ARC189 (SEQID NO: 28), ARC243 (SEQID NO: 29), 
ARC244 (SEQ ID NO: 30), ARC250 (SEQ ID NO: 31), 
ARC296 (SEQ ID NO:32), ARC297 (SEQ ID NO: 33), 
ARC330 (SEQ ID NO. 34), ARC331(SEQ ID NO: 35), 
ARC332 (SEQ ID : 36), ARC333 (SEQ ID NO: 37), 
ARC334 (SEQ ID 38), ARC411 (SEQ ID NO:39), 
ARC412 (SEQ ID 40), ARC413 (SEQ ID NO: 41), 
ARC414 (SEQ ID 42), ARC415 (SEQ ID NO: 43), 
ARC416 (SEQ ID 44), ARC417 (SEQ ID NO: 45), 
ARC418 (SEQ ID 46), ARC419 (SEQ ID NO: 47), 
ARC420 (SEQ ID 48), ARC421 (SEQ ID NO: 49), 
ARC422 (SEQ ID 50), ARC423 (SEQ ID NO: 51), 
ARC424 (SEQ ID 52), ARC425 (SEQ ID NO. 53), 
ARC426 (SEQ ID 54), ARC427 (SEQ ID NO: 55), 
ARC428 (SEQ ID 56), ARC429 (SEQ ID NO. 57), 
ARC430 (SEQ ID 58), ARC431 (SEQ ID NO: 59), 
ARC432 (SEQ ID 60), ARC433 (SEQ ID NO: 61), 
ARC434 (SEQ ID 62), ARC435 (SEQ ID NO: 63), 
ARC436 (SEQ ID 64), ARC437 (SEQ ID NO: 65), 
ARC438 (SEQ ID 66). ARC439 (SEQ ID NO: 67), 
ARC440 (SEQ ID 68), ARC457 (SEQ ID NO: 69), 
ARC458 (SEQ ID 70), ARC459 (SEQ ID NO: 71). 
ARC473 (SEQ ID 72), ARC522 (SEQ ID NO: 73), 
ARC523 (SEQ ID 74), ARC524 (SEQ ID NO: 75), 
ARC525 (SEQ ID 76), ARC532 (SEQ ID NO: 77), 
ARC543 (SEQ ID 78), ARC544 (SEQ ID NO: 79), 
ARC550 (SEQ ID 80), ARC551 (SEQ ID NO: 81), 
ARC552 (SEQ ID 82), ARC553 (SEQ ID NO: 83), 
ARC554 (SEQ ID 84), ARC657 (SEQ ID NO: 85), 
ARC658 (SEQ ID 86), ARC672 (SEQ ID NO: 87), 
ARC706 (SEQ ID 88), ARC913 (SEQ ID NO: 89), 
ARC874 (SEQ ID 90), ARC954 (SEQ ID NO: 91), 
ARC1537 (SEQID NO:92), ARC1730 (SEQID NO: 93), or 
a pharmaceutically acceptable salt thereof. 
0106. In some embodiments, the anti-C5 agent is an 
aptamer with SEQID NO: 94, 95, or 96. 
0107. In a particular embodiment, the anti-C5 agent is a 
C5 specific aptamer comprising the nucleotide sequence of 
SEQID NO: 26 conjugated to a polyethylene glycol moiety 
via a linker. In some embodiments, the polyethylene glycol 
moiety has a molecular weight greater than about 10 kDa, 
particularly a molecular weight of about 20 kDa, more par 
ticularly about 30kDa and more particularly about 40kDa. In 
Some embodiments, the polyethylene glycol moiety is con 
jugated via a linker to the 5' end of the aptamer. In some 
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embodiments, the PEG conjugated to the 5' end of is a PEG of 
about 40 kDa molecular weight. In particular embodiments 
the about 40 kDa PEG is a branched PEG. In some embodi 
ments the branched about 40 kDa PEG is 1,3-bis(mPEG 
about 20 kDa)-propyl-2-(4-butamide). In other embodi 
ments the branched about 40 kDa PEG is 2,3-bis(mPEG 
about 20 kDa)-propyl-1-carbamoyl. 
0108. In a particular embodiment, the C5 specific aptamer 

is a compound, ARC187, having the structure set forth below: 

O 

20 kDa PEG-NH-C-O O 

20 kDa, mPEG-NH-C-O 

0109 or a pharmaceutically acceptable salt thereof, where 
Aptamer 
0110 f(mGfCfCGfCmGmGfUffJfCmAmG 
mGfCGfCfUmGmAmGfUfCfUmGmAmGf 
CfUmGfCmG-3T (SEQID NO: 26) 
0111 wherein f(C and flu=2'-fluoro nucleotides, and mG 
and mA=2'-OMe nucleotides and all other nucleotides are 
2'-OH and where 3T indicates an inverted deoxythymidine. 
In some embodiments, each 20 kDa mPEG of the above 
structure has a molecular weight of about 20 kDa. 
0112. In another particular embodiment, the C5 specific 
aptamer is a compound, ARC 1905, having the structure set 
forth below: 

Uf Uf JAfCf 

O 

O 

O OCHCHCH-C-N N4 
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ment C5 protein, particularly human complement C5 protein. 
Optionally, the dsRNA oligonucleotides may include 3' over 
hang ends. Non-limiting illustrative 2-nucleotide 3' over 
hangs are composed of ribonucleotide residues of any type 
and may even be composed of 2'-deoxythymidine resides, 
which lowers the cost of RNA synthesis and may enhance 
nuclease resistance of siRNAs in the cell culture medium and 
within transfected cells (see Elbashi et al., (2001) Nature, 
411: 494-8). 

o/ Nos. Aptamer 3 

0118. Other Agents for Treatment or Prevention of an 
Ophthalmological Disease or Disorder 
0119. In another embodiment, another agent useful for 
treating or preventing an ophthalmological disease or disor 
der is Volociximab or a pharmaceutically acceptable salt 
thereof (Ramakrishnanet al. (2008).J Exp Ther Oncol. 5:273 
86, which is hereby incorporated by reference in its entirety). 
I0120 In some embodiments, a plurality of aptamers can 
be associated with a single Non-Immunogenic, High Molecu 
lar Weight Compound, such as Polyalkylene Glycolor PEG, 
ora Lipophilic Compound, Such as a glycerolipid. The aptam 
ers can all be to one target or to different targets. In embodi 

ON / N1,N1\-1N1 n% 
H 

20 kDa PEG - O 

20 kDa, mPEG-O 

0113 or a pharmaceutically acceptable salt thereof, where 
Aptamer 
0114 f(mGfCfCGfCmGmGfUffJfCmAmG 
mGfCGfCfUmGmAmGfUfCfUmGmAmGfUfUfUAfCf 
CfUmGfCmG-3T (SEQID NO: 26) 
0115 wherein f(C and flu=2'-fluoro nucleotides, and mG 
and mA=2'-OMe nucleotides and all other nucleotides are 
2'-OH and where 3T indicates and inverted deoxythymidine. 
In some embodiments, each 20 kDa mPEG of the above 
structure has a molecular weight of about 20 kDa. 
0116. In other embodiments, the anti-C5 agent is an anti 
sense oligonucleotide or ribozyme targeted to C5 that effects 
C5 inhibition by inhibiting protein translation from the mes 
senger RNA or by targeting degradation of the corresponding 
C5 mRNA 

0117. In still other embodiments, the anti-C5 agent is an 
anti-C5 RNA interference (RNAi) construct. Certain double 
stranded oligonucleotides useful to effect RNAi against C5 
complement protein are less than 30 base pairs in length and 
may comprise about 25, 24, 23, 22, 21, 20, 19, 18 or 17 base 
pairs of ribonucleic acid and comprise a sequence with Sub 
stantial sequence identity to the mRNA sequence of comple 

{ Nos. Aptamer 3 

ments where a compound comprises more than one PDGF 
aptamer, there can be an increase in avidity due to multiple 
binding interactions with a target, such as PDGF or VEGF. In 
yet further embodiments, a plurality of Polyalkylene Glycol, 
PEG, glycerol lipid molecules can be attached to each other. 
In these embodiments, one or more aptamers can be associ 
ated with each Polyalkylene Glycol, PEG, or glycerol lipid. 
This can result in an increase in avidity of each aptamer to its 
target. In addition, in embodiments where there are aptamers 
to PDGF or aptamers to PDGF and different Targets associ 
ated with Polyalkylene Glycol, PEG, or glycerol lipid, a drug 
can also be associated with, e.g., covalently bonded to, Poly 
alkylene Glycol, PEG, or glycerol lipid. Thus the compound 
would provide targeted delivery of the drug, with Polyalky 
lene Glycol, PEG, or glycerol lipid serving as a Linker, 
optionally, with one or more additional linkers. 
0121 
5'-5' inverted nucleoside cap structure at the 5' end and/or a 
3'-3' inverted nucleoside cap structure at the 3' end. In several 
embodiments, Antagonist A, Antagonist B. Antagonist C. 
Antagonist D. pegaptanib, bevasiranib and Sirna-027 are 5' or 
3' end-capped. 

Aptamers can be 5'-capped and/or 3'-capped with a 
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0122) Methods for Treating or Preventing an Ophthalmo 
logical Disease or Disorder 
0123. The invention provides methods and compositions 
useful for treating or preventing ophthalmological diseases 
and disorders, including but not limited to any of the ophthal 
mological diseases and disorders described herein. 
0.124. In some embodiments, the methods for treating or 
preventing an ophthalmological disease or disorder disclosed 
herein improve retinal attachment Success, improve visual 
acuity, or stabilize vision. In some embodiments, the methods 
disclosed herein prevent or retard the rate of further vision 
loss in a subject. 
0.125. In some embodiments, administration of Antagonist 
A or another pharmaceutically acceptable salt thereof incom 
bination with a VEGFantagonist orpharmaceutically accept 
able salt thereof and/or an anti-C5 agent improves retinal 
attachment Success, improves visual acuity, or stabilizes 
vision to a degree that is greater than administration of 
Antagonist A or another pharmaceutically acceptable salt 
thereof alone, the VEGF antagonist or pharmaceutically 
acceptable salt thereof alone, or the anti-C5 agent alone. In 
Some embodiments, the administration of Antagonist A or 
another pharmaceutically acceptable salt thereof and the 
VEGF antagonist or pharmaceutically acceptable salt 
thereof, and optionally, an anti-C5 agent, has a synergistic 
effect in treating or preventing an ophthalmological disease 
or disorder. For example, the administration of both Antago 
nist A or another pharmaceutically acceptable salt thereofand 
a VEGF antagonist or pharmaceutically acceptable salt 
thereof can improve retinal attachment Success, improve 
visual acuity, or stabilize vision to a degree that is greater than 
an additive effect of administering both Antagonist A or 
another pharmaceutically acceptable salt thereof and the 
VEGF antagonist or pharmaceutically acceptable salt 
thereof. In some embodiments, administration of Antagonist 
A, alone or in combination with a VEGFantagonist and/oran 
anti-C5 agent, according to the methods described herein, 
e.g., treatment or dosing regimens, improves retinal attach 
ment Success, improves visual acuity, or stabilizes vision to a 
degree that is greater than administration of Antagonist A, 
alone or in combination with a VEGF antagonist and/or an 
anti-C5 agent, according to previously described methods. 
0126. In particular embodiments, any of the methods and 
compositions of the present invention are used to treat or 
prevent an ophthalmological disease or disorder in particular 
Subjects. For example, in certain embodiments, Subjects 
treated according to a method described herein are defined or 
identified based on their previous treatments for the disease or 
disorder, specific manifestations of their disease or disorder 
being treated, and/or other characteristics. In one embodi 
ment, the Subject has a defined phenotype or medical history. 
0127. Accordingly, any of the methods described herein 
may further comprise identifying the subject to be treated, 
Such as by determining whether the Subject was previously 
administered a VEGFantagonist for treating or preventing the 
disease or disorder or whether the subject had previously 
failed monotherapy with a VEGF antagonist, e.g., by inquir 
ing of the subject or his health care provider, or by reviewing 
the subjects medical records. 
0128. In one embodiment, the subject was previously 
treated with a VEGFantagonist or anti-VEGF monotherapy 
for any ocular disease or disorder for which a VEGFantago 
nist is used, or for any of the ocular diseases or disorders 
described herein (e.g., wet-type AMD). 
0129. In particular embodiments, the methods and com 
positions described herein are useful for treating or prevent 
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ing an ophthalmological disease or disorder in a subject who 
is anti-VEGF resistant, was previously administered or 
treated with anti-VEGF monotherapy, does not respond or 
had not responded favorably or adequately to anti-VEGF 
monotherapy, and/or failed monotherapy with a VEGF 
antagonist. In some embodiments, a subject who failed 
monotherapy is anti-VEGF resistant, has complement-medi 
ated inflammation, and/or did not respond adequately to anti 
VEGF monotherapy. In one embodiment, the subject who 
failed monotherapy with a VEGFantagonist is a subject who 
experienced a poor visual or anatomic outcome after treat 
ment or administration with a VEGF antagonist. In one 
embodiment, the subject did not exhibit improved vision or 
exhibited reduced vision following anti-VEGF monotherapy. 
0.130. In certain embodiments, the subject does not 
respond or had not responded favorably or adequately to 
anti-VEGF monotherapy, as determined by the subjects 
vision loss or by the Subject's lack of significant vision gain 
following anti-VEGF monotherapy. In one embodiment, the 
subject’s lack of significant vision gain following anti-VEGF 
monotherapy is determined by the subjects loss of ability to 
read one or more, in some embodiments three or more, and in 
some embodiments fifteen or more, letters of a standardized 
chart of vision testing, e.g., the Early Treatment for Diabetic 
Retinopathy Study Chart (“ETDRS chart'). In some embodi 
ments, the vision testing is as described in Early Treatment 
Diabetic Retinopathy Study Research Group (ETDRS), 
Manual of Operations, Baltimore: ETDRS Coordinating 
Center, University of Maryland. Available from: National 
Technical Information Service, 5285 Port Royal Road, 
Springfield, Va. 22161: Accession No. PB85 223006/AS: 
Ferris et al., Am J Ophthalmol 94:91-96, 1982; or Example 4, 
as described herein. In some embodiments, the vision testing 
uses one or more charts available from http://www.nei.nih. 
gov/photo/keyword.asp?conditions-Eye-- 
Charts&match-all, e.g., ETDRS visual acuity Chart 1, 2 and/ 
or R. 

I0131. In another embodiment, the subject’s vision loss 
following anti-VEGF monotherapy is determined by the sub 
jects loss of ability to read one or more, in some embodi 
ments three or more, letters or lines of a standardized chart of 
vision testing, e.g., the ETDRS chart, from baseline. In one 
embodiment, the Subject's lack of significant vision gain fol 
lowing anti-VEGF monotherapy is determined by the sub 
jects inability to read an additional one or more, in some 
embodiment three or more, and in some embodiments fifteen 
or more, letters of a standardized chart of vision testing, e.g., 
the ETDRS chart, from baseline. In another embodiment, the 
subject’s lack of significant vision gain following anti-VEGF 
monotherapy is determined by the subjects inability to read 
an additional one or more, in Some embodiments three or 
more, lines of a standardized chart of visual testing, e.g., the 
ETDRS chart, from baseline. In some embodiments, a sub 
ject's vision loss or lack of significant vision gain is deter 
mined by the Subject's visual loss or anatomic signs of poor 
treatment response, for example, persistent leakage, 
increased hemorrhage, persistent or increased retinal pigment 
epithelium (RPE) detachment, signs of neovascular activity, 
or growth of neovascularization or increased deposition of 
abnormal matrix or fibrosis. In particular embodiments, a 
Subject's vision loss or lack of significant vision gain is deter 
mined at 12 weeks or at 24 weeks following the initiation of 
treatment. 
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0.132. In certain embodiments, the subject is anti-VEGF 
resistant to a VEGF antagonist, e.g., anti-VEGF mono 
therapy. In one embodiment, a subject is anti-VEGF resistant 
if the subject was previously administered with a VEGF 
antagonist, e.g., anti-VEGF monotherapy, that did not result 
in the treatment or prevention of the ophthalmological disease 
or disorder, resulted in only a temporary treatment or preven 
tion of the ophthalmological disease or disorder and rendered 
the subject in further need of treatment or prevention of the 
ophthalmological disease or disorder; or that resulted in the 
subjects visual decline and rendered the subject in further 
need of treatment or prevention of the ophthalmological dis 
ease or disorder. 

0133. In another embodiment, a subject is anti-VEGF 
resistant if the subject was previously treated or administered 
with an anti-VEGF treatment, e.g., anti-VEGF monotherapy, 
and failed to achieve any visual gain or experienced visual 
decline. In some embodiments, the Subject did not respond 
adequately to anti-VEGF treatment. In one embodiment, the 
subject was administered the anti-VEGF treatment for one 
year or longer. In some Such embodiments, the Subject is in 
need of treatment for wet AMD. 

0134. Accordingly, the present invention provides meth 
ods for treating, preventing, or stabilizing wet AMD in a 
Subject, Such as a Subject who has failed monotherapy with a 
VEGF antagonist (e.g., is anti-VEGF resistant, has comple 
ment-mediated inflammation, and/or did not respond 
adequately to anti-VEGF monotherapy). In particular 
embodiments, the methods comprise determining whether 
the subject was previously administered or treated with anti 
VEGF monotherapy. In certain embodiments, anti-VEGF 
monotherapy means administration of only one or more 
VEGF antagonists. In certain embodiments, anti-VEGF 
monotherapy includes the optional administration of other 
drugs that are not agents specifically adapted for treating an 
ophthalmological disease or disorder, e.g., wet AMD. 
0135) In certain embodiments, the methods and composi 
tions described herein are useful for treating or preventing an 
ophthalmological disease or disorder in a subject that is treat 
ment-naïve. In some embodiments, the Subject is treatment 
naive if the subject was not previously treated for the oph 
thalmological disease or disorder. In some embodiments, the 
Subject is treatment-naive if the Subject was not previously 
administered or treated with a VEGF antagonist or anti 
VEGF monotherapy (“anti-VEGF-treatment-naive”). In par 
ticular embodiments, the methods further comprise determin 
ing whether the subject was previously treated for the 
ophthalmological disease or disorder or administered a 
VEGFantagonist oranti-VEGF monotherapy, e.g., by inquir 
ing of the subject or his or her health care provider, or by 
reviewing the Subjects medical records. In certain embodi 
ments, anti-VEGF monotherapy means administration of 
only one or more VEGFantagonists. In certain embodiments, 
anti-VEGF monotherapy includes the optional administra 
tion of other drugs that are not agents specifically adapted for 
treating an ophthalmological disease or disorder, e.g., wet 
AMD. In some embodiments, the subject is treatment-naïve if 
the subject was not previously treated for AMD (e.g., wet 
AMD). In some embodiments, the subject is treatment-naive 
if the subject was not previously treated, or has underwent no 
previous treatment for AMD (e.g., wet AMD) in either eye. In 
yet other embodiments, the subject is treatment-naïve if the 
Subject was not previously treated, or has underwent no pre 
vious treatment, for AMD (e.g., wet AMD; e.g., in either eye) 
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except for one or more oral Supplements of vitamins and 
minerals. In some embodiments, the Subject is treatment 
naive if the subject was not previously administered a thera 
peutic agent used for the treatment of AMD (e.g., wet AMD). 
0.136. In certain embodiments, the subject has comple 
ment-mediated inflammation. In certain embodiments, the 
subject is anti-VEGF resistant and has complement-mediated 
inflammation. In certain embodiments, the complement-me 
diated inflammation is present in an eye of the Subject. In 
certain embodiments, the complement-mediated inflamma 
tion results from previous administration with anti-VEGF 
monotherapy. In other embodiments, the Subject has or has 
been diagnosed with complement-mediated inflammation. In 
still other embodiments, the subject did not respond 
adequately to anti-VEGF monotherapy and has or has been 
diagnosed with complement-mediated inflammation. In cer 
tain embodiments, complement-mediated inflammation is 
diagnosed in the Subject using a genetic screening method. 
Such genetic screening methods are known to those of skill in 
the art and include, but are not limited to, Screening for 
mutations in complement genes, such as complement factor 
H(CFH), CFI, CFHR5, and MCP BF, and C2 genes. 
0.137 In certain embodiments, the methods and composi 
tions described herein are useful for treating or preventing an 
ophthalmological disease or disorder in a Subject who is 
newly diagnosed with the ophthalmological disease or disor 
der. In some embodiments, the Subject is newly diagnosed if 
the Subject was not previously diagnosed for the ophthalmo 
logical disease or disorder. In some embodiments, the subject 
is newly diagnosed with age-related macular degeneration. In 
Some embodiments, the Subject is newly diagnosed with dry 
age-related macular degeneration. In some embodiments, the 
subject is newly diagnosed with wet-type AMD. In particular 
embodiments, the methods further comprise determining 
whether the subject was previously diagnosed for the oph 
thalmological disease or disorder, e.g., by inquiring of the 
subject or his or her health care provider, or by reviewing the 
Subject's medical records. 
0.138. In some embodiments of the invention, the methods 
and compositions described herein are useful for treating or 
preventing an ophthalmological disease or disorder that is a 
neovascular disorder. In other embodiments of the invention, 
the ophthalmological disease or disorder results in retinal 
edema. Illustrative ophthalmological diseases or disorders 
that can be treated or prevented are described herein. 
0.139 Treatment or Prevention of Age-Related Macular 
Degeneration 
0140. In one embodiment, the ophthalmological disease 
or disorder treated or prevented by any of the methods or 
compositions described herein is age-related macular degen 
eration. Vision changes that can be associated with macular 
degeneration include distortions and/or blind spots (Scotoma) 
detected using an Amsler grid, changes in dark adaptation 
(diagnostic of rod cell health), changes in color interpretation 
(diagnostic of cone cell health), or a decrease in visual acuity. 
Examples of age-related macular degeneration are 
normeovascular (also known as “dry”) and neovascular (also 
known as “wet' or "exudative') macular degeneration. 
0.141. In one embodiment, the dry age-related macular 
degeneration is associated with the formation of drusen. In 
one embodiment, treating or preventing dry macular degen 
eration encompasses treating or preventing an abnormality of 
the retinal pigment epithelium and/or underlying vasculature, 
known as choriocapilaries. Examples of abnormalities of the 
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retinal pigment epithelium include geographic atrophy, non 
geographic atrophy, focal hypopigmentation, and focal 
hyperpigmentation. In another embodiment, treating or pre 
venting wet age-related macular degeneration encompasses 
treating or preventing choroidal neovascularization or pig 
ment epithelial detachment. 
0142. In one embodiment, the invention provides methods 
for treating or preventing wet age-related macular degenera 
tion. Another aspect of the present invention is methods for 
treating, preventing, or inhibiting a choroidal neovascular 
complex in a Subject, e.g., inhibiting the formation or growth 
of a choroidal neovascular complex. 
0143. In another aspect of the invention, the invention 
provides methods for treating or preventing choroidal neovas 
cularization in a subject. In some embodiments, the choroidal 
neovascularization is Subfoveal choroidal neovasculariza 
tion. In some embodiments, the Subfoveal choroidal neovas 
cularization is due to age-related macular degeneration. In 
one embodiment, the subfoveal choroidal neovascularization 
is secondary to exudative type AMD. In other embodiments, 
the subfoveal choroidal neovascularization is present in sub 
jects who have exudative type AMD, and in other embodi 
ments, subfoveal choroidal neovascularization is present in 
subjects who do not have exudative type AMD. In some 
embodiments, the subfoveal choroidal neovascularization is 
secondary to inflammatory, traumatic, myopic, idiopathic or 
neoplastic afflictions of the macula. 
0144. In some embodiments, wet age-related macular 
degeneration is classified according to the appearance of its 
choroidal neovascularization (CNV), into classic, occult or 
mixed (classic and occult) CNV types, as determined by an 
angiography, known as fluorescence angiography. Classic, 
occult or mixed (classic and occult) CNV classification can be 
based on the time, intensity and level of definition of dye 
appearance, and leakage from the CNV, as assessed by the 
fluorescein angiography. In some embodiments, the Subject 
has classic CNV (e.g., pure classic) or mixed CNV (predomi 
nantly or minimally classic CNV). In some embodiments, the 
subject has occult CNV (e.g., pure occult CNV). 
0145 The administration of Antagonist A or another phar 
maceutically acceptable salt thereofand the VEGFantagonist 
and/or anti-C5 agent can have a synergistic effect in treating 
or preventing classic CNV or occult CNV. For example, 
administration of both Antagonist A or another pharmaceuti 
cally acceptable salt thereof and the VEGF antagonist can 
improve visual acuity or stabilize vision to a degree that is 
greater than an additive effect of both Antagonist A or another 
pharmaceutically acceptable salt thereof and the VEGF 
antagonist. In another example, administration of both 
Antagonist A or another pharmaceutically acceptable salt 
thereof and the VEGFantagonist can reduce CNV or inhibit 
the growth of CNV to a greater degree than administration of 
Antagonist A or another pharmaceutically acceptable salt 
thereof or the VEGF antagonist. In some embodiments, 
administration of both Antagonist A or another pharmaceuti 
cally acceptable salt thereof and the VEGF antagonist can 
reduce CNV in a shorter timeframe or with a lower dosage 
amount or frequency, as compared to the timeframe or dosage 
amount with administration of Antagonist A or another phar 
maceutically acceptable salt thereof or the VEGFantagonist. 
In some embodiments, administration of both Antagonist A or 
another pharmaceutically acceptable salt thereof and the 
VEGF antagonist can reduce CNV or inhibit the growth of 
CNV to a greater degree than an additive effect of both 
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Antagonist A or another pharmaceutically acceptable salt 
thereof and the VEGF antagonist. In some embodiments, 
administration of both Antagonist A or another pharmaceuti 
cally acceptable salt thereof and the VEGF antagonist can 
reduce CNV in a shorter timeframe or with a lower dosage 
amount or frequency, as compared to an additive timeframe, 
dosage amount or frequency with administration of both 
Antagonist A or another pharmaceutically acceptable salt 
thereof and the VEGFantagonist. 
0146 In one embodiment, the present invention provides 
methods for treating, preventing, or stabilizing non-exudative 
type (“dry type’) AMD. In one embodiment, Antagonist A or 
another pharmaceutically acceptable salt thereof, an anti-C5 
agent, the combination of Antagonist A or another pharma 
ceutically acceptable salt thereof and an anti-C5 agent, or the 
combination of an anti-C5 agent and a VEGF antagonist is 
administered in an amount effective to maintain about the 
same level of drusen or reduce the level of drusen (e.g., 
amount, size, number, area and/or morphology) (e.g., size, 
number, area and/or morphology) as compared to the Sub 
ject's drusen level prior to administration of Antagonist A or 
another pharmaceutically acceptable salt thereof, the anti-C5 
agent, the combination of Antagonist A or another pharma 
ceutically acceptable salt thereof and the anti-C5 agent, or the 
combination of an anti-C5 agent and a VEGF antagonist, 
respectively. In a particular embodiment, the level of drusen is 
reduced by at least or about 5%, at least or about 10%, at least 
or about 20%, at least or about 30%, at least or about 40%, or 
at least or about 50%. 

0.147. In some embodiments, Antagonist A or another 
pharmaceutically acceptable salt thereof, an anti-C5 agent, 
the combination of Antagonist A or another pharmaceutically 
acceptable salt thereof and the anti-C5 agent, or the combi 
nation of the anti-C5 agent and a VEGFantagonist is admin 
istered in an amount effective to inhibit, slow, or prevent the 
progression of non-exudative type AMD to geographic atro 
phy (GA). GA is an advanced form of non-exudative type 
AMD. In other embodiments, the Antagonist A or another 
pharmaceutically acceptable salt thereof and/or the anti-C5 
agent or a pharmaceutically acceptable salt thereof is admin 
istered in an amount effective to reduce the growth or area of 
a GA lesion over time as compared to that in a Subject not 
receiving Antagonist A or another pharmaceutically accept 
able salt thereof and/or the anti-C5 agent. In other embodi 
ments, the anti-C5 agent or a pharmaceutically acceptable salt 
thereof and a VEGFantagonist is administered in an amount 
effective to reduce the growth or area of a GAlesion over time 
as compared to that in a Subject not receiving the anti-C5 
agent and/or the VEGF antagonist. In a particular embodi 
ment, the change in area or growth of the geographic atrophy 
lesion over time is reduced by at least or about 5%, at least or 
about 10%, at least or about 20%, at least or about 30%, at 
least or about 40%, or at least or about 50%. Methods of 
identifying and assessing the size of geographic lesions are 
knownto those of skill in the art and include autofluorescence 
imaging and optical coherence tomography. 
0.148. In particular embodiments, a subject in whom non 
exudative AMD converts to exudative AMD, e.g., when new 
blood vessels invade the overlying retina, is treated. The 
present invention further provides methods for treating, pre 
venting, or stabilizing drusen retinopathy secondary to 
complement-mediated immune disorders, including drusen 
retinopathy secondary to membranoproliferative glomerulo 
nephritis type II disease. In some embodiments, Antagonist A 
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or another pharmaceutically acceptable Salt thereof and/oran 
anti-C5 agent and/or a VEGFantagonist is administered in an 
amount effective to reduce retinal drusen in Subjects having or 
having been diagnosed with membranoproliferative glom 
erulonephritis type II disease or exudative-type AMD as com 
pared to the level of retinal drusen prior to administration of 
Antagonist A or another pharmaceutically acceptable salt 
thereof and/oran anti-C5 agent and/or a VEGFantagonist. In 
certain embodiments, the level of drusen is reduced by at least 
or about 5%, at least or about 10%, at least or about 20%, at 
least or about 30%, at least or about 40%, or at least or about 
50%. 

0149. In one embodiment, the ophthalmological disease 
or disorder is polypoidal choroidal vasculopathy (PCV), a 
variant of wet AMD. 

0150 Treatment or Prevention of a Condition Associated 
with Choroidal Neovascularization 

0151. In one embodiment, the ophthalmological disease 
or disorder is a condition associated with choroidal neovas 

cularization. Examples of conditions associated with choroi 
dal neovascularization include a degenerative, inflammatory, 
traumatic or idiopathic condition. Treating or preventing a 
degenerative disorder associated with choroidal neovascular 
ization also encompasses treating or preventing a heredode 
gerative disorder. Examples of heredodegenerative disorders 
include Vitelliform macular dystrophy, fundus flavimaculatus 
and optic nerve head drusen. Examples of degenerative con 
ditions associated with choroidal neovascularization include 
myopic degeneration or angioid streaks. In some embodi 
ments, treating or preventing an inflammatory disorder asso 
ciated with choroidal neovascularization encompasses treat 
ing or preventing ocular histoplasmosis syndrome, multifocal 
choroiditis, serpininous choroiditis, toxoplasmosis, toxocari 
asis, rubella, Vogt-Koyanagi-Harada syndrome, Behcet syn 
drome or sympathetic ophthalmia. In some embodiments, 
treating or preventing a traumatic disorder associated with 
choroidal neovascularization encompasses treating or pre 
venting choroidal rupture or a traumatic condition caused by 
intense photocoagulation. 

0152 Treatment or Prevention of Proliferative Retinopa 
thy 
0153. One particular aspect of the invention provides 
methods and compositions for treating or preventing prolif 
erative vitreoretinopathy (PVR). In some embodiments, the 
PVR is a moderate form. In other embodiments, the PVR is a 
severe form. In some embodiments, the PVR is a recurrent 
form. In one embodiment, the subject with PVR also has or 
had retinal detachment, or the subject has PVR associated 
with retinal detachment, or PVR related Scarring (e.g., scar 
ring resulting from PVR, e.g., retinal Scarring). In some 
embodiments, the PVR is characterized based on the configu 
ration of the retina and the location of the scar tissue, Such as 
in shown in Table 2 (See Lean J, et al. Classification of 
proliferative vitreoretinopathy used in the silicone study. The 
Silicone study group. Ophthalmology 1989; 96:765-771). 
Any of these categories or types of PVR can be treated or 
prevented according to the present invention. 
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TABLE 2 

Classification of PVR 

Type Type of Location 
no. contraction of PVR Summary of Clinical Signs 

1 Focal Posterior Starfold 
2 Diffuse Posterior Confluent irregular retinal folds in 

posterior retina; remainder of retina 
drawn posteriorly; optic disc may 
not be visible 

3 Sub-retinal Posterior “Napkin ring around disc or 
“clothesline elevation of retina 
Irregular retinal folds in the anterior 
retina; series of radial folds more 
posteriorly; peripheral retina within 
vitreous base stretched inward 
Smooth circumferential fold of 
retina, at insertion of posterior 
hyaloid 
Circumferential fold of retina at 
insertion of posterior hyaloid pulled 
forward; trough of peripheral retina 
anteriorly; ciliary processes stretched 
with possible hypotony; iris retracted 

4 Circumferential Anterior 

5 Perpendicular Anterior 

6 Anterior Anterior 

0154 The present methods for treating PVR can further 
comprise administering another agent useful for treating 
PVR, such as a corticosteriod; antineoplastic drug, such as 
5-fluorouracil; colchicine; retinoid; heparin; epidermal 
growth factor receptor (EGFR) inhibitor, such as gefitinib or 
erlotinib. 
(O155 Another aspect of the invention is methods for treat 
ing or preventing a proliferative retinopathy, such as one 
related to PVR (e.g., treating or preventing an ocular mani 
festation of a proliferative retinopathy), such as proliferative 
diabetic retinopathy, sickle cell retinopathy, post traumatic 
retinopathy, hyperviscosity syndromes, Aortic arch Syn 
dromes, ocular ischemic syndromes, carotid-cavernous fis 
tula, multiple Sclerosis, retinal vasculitis, systemic lupus 
erythematosus, arteriolitis with SS-A autoantibody, acute 
multifocal hemorrhagic vasculitis, vasculitis resulting from 
infection, vasculitis resulting from Behcet’s disease, sarcoi 
dosis, coagulopathies, sickling hemoglobinopathies, AC and 
C-B thalassemia, Small vessel hyalinosis, incontinentia pig 
menti, Eales disease, branch retinal artery or vein occlusion, 
frosted branch angiitis, idiopathic retinal vasculitis, aneu 
rysms, neuroretinitis, retinal embolization, retinopathy of 
prematurity, Uveitis, pars planitis, acute retinal necrosis, 
birdshot retinochoroidopathy, long-standing retinal detach 
ment, choroidal melanoma, radiation retinopathy, familial 
exudative vitreoretinopathy, inherited retinal venous beading, 
retinoschisis, retinitis pigmentosa, or autosomal dominant 
vitreoretinochoroidopathy. 
0156 Another aspect of the invention is methods for treat 
ing or preventing a disease or condition that is a cause that 
results in proliferative retinopathy or PVR. In one embodi 
ment, post-retinal detachment (e.g., that causes or results in 
PVR) is treated or prevented. In another embodiment, prolif 
erative diabetic retinopathy (e.g., that causes or results in 
PVR) or sickle-cell retinopathy (e.g., that causes or results in 
PVR), as well as scarring caused by one or more of these 
disorders is treated or prevented. 
0157 Treatment or Prevention of Glaucoma 
0158. In one embodiment, the opthalmological disease or 
disorder is glaucoma. In one embodiment the glaucoma is 
open angle glaucoma, primary open angle glaucoma, second 
ary open angle glaucoma, closed angle glaucoma, glaucoma 
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that is associated with diabetes, glaucoma that is associated 
with diabetic retinopathy, angle closure glaucoma, narrow 
angle glaucoma or acute glaucoma. 
0159) 
0160. In one embodiment, the ophthalmological disease 
or disorder is a neoplasm. Examples of neoplans include an 
eyelid tumor, a conjunctival tumor, a choroidal tumor, an iris 
tumor, an optic nerve tumor, a retinal tumor, an infiltrative 
intraocular tumor or an orbital tumor. Examples of an eyelid 
tumor include basal cell carcinoma, squamous carcinoma, 
sebaceous carcinoma, malignant melanoma, capillary 
hemangioma, hydrocystoma, nevus or seborrheic keratosis. 
Examples of a conjunctival tumor include conjunctival Kapo 
si's sarcoma, squamous carcinoma, intraepithelial neoplasia 
of the conjunctiva, epibular dermoid, lymphoma of the con 
junctiva, melanoma, pingueculum, or pterygium. Examples 
of a choroidal tumor include choroidal nevus, choroidal 
hemangioma, metastatic choroidal tumor, choroidal osteoma, 
choroidal melanoma, ciliary body melanoma or nevus of Ota. 
Examples of an iris tumor include anterior uveal metastasis, 
iris cyst, iris melanocytoma, iris melanoma, or pearl cyst of 
the iris. Examples of an optic nerve tumor include optic nerve 
melanocytoma, optic nerve sheath meningioma, choroidal 
melanoma affecting the optic nerve, or circumpapillary 
metastasis with optic neuropathy. Examples of a retinal tumor 
include retinal pigment epithelial (RPE) hypertrophy, RPE 
adenoma, RPE carcinoma, retinoblastoma, or hamartoma of 
the RPE. In some embodiments, the present invention pro 
vides methods for inhibiting retinal pigment epithelium 
(RPE) or glial cells, such as inhibiting the migration of RPE 
or glial cells. Examples of an infiltrative intraocular tumor 
include chronic lymphocytic leukemia, infiltrative choroid 
opathy, or intraocular lymphoma. Examples of an orbital 
tumor include adenoid cystic carcinoma of the lacrimal gland, 
cavernous hemangioma of the orbit, lymphangioma of the 
orbit, orbital mucocele, orbital pseudotumor, orbital rhab 
domyosarcoma, periocular hemangioma of childhood, or 
Sclerosing orbital pSuedotumor. 
0161 Another aspect of the invention is methods for treat 
ing or preventing Von Hippel-Lindau (VHL) disease (e.g., 
treating or preventing visual loss associated VHL disease). In 
some embodiments, VHL disease is characterized by tumors. 
The tumors may be malignant or benign. In another embodi 
ment, a benign or malignant tumor in the eye (e.g., ocular 
tumor) or a cyst (e.g., an ocular cyst), associated with VHL is 
treated or prevented. In some embodiments, the tumors are 
hemangioblastomas. In some embodiments, the tumors are 
Von Hippel angioma or retinal capillary hemangiomas (e.g., 
juxtapapillary hemangioma). 
0162. In some embodiments, the subject with VHL dis 
ease has a deficiency of the protein “pVHL.” 
0163. In some embodiments, the VHL disease is severe 
(e.g., a subject with severe VHL disease has a lesion that 
cannot be effectively treated with a non-pharmacologic 
modality (e.g., laser or or cryotherapy), for example, as the 
lesion resides over or adjacent to a significant neural structure 
(e.g., optic nerve, macula, papillomacular bundle) that can be 
damaged with laser or cryotherapy). 
0164. In some embodiments, the methods for treating or 
preventing VHL disease comprise treating an ocular or non 
ocular manifestation (e.g., benign or malignant neoplasm or 
cyst of the kidney, adrenal gland, pancreas, brain, spinal cord, 
inner ear, epididymis, or broad ligament) of VHL. 

Treatment or Prevention of a Neoplasm 
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0.165. In some embodiments, the subjected being treated 
has a family history of VHL disease or one or more of retinal 
capillary hemangioma (RCH), spinal or cerebellarhemangio 
blastoma, pheochromocytoma, multiple pancreatic cysts, 
epididymal or broad ligament cystadenoma, multiple renal 
cysts, and renal cell carcinoma. In some embodiments, the 
subject has one or more RCH, spinal and cerebellar heman 
gioblastoma, pheochromocytoma, multiple pancreatic cysts, 
epididymal or broad ligament cystadenomas, multiple renal 
cysts, or renal cell carcinoma before the age of 60 years. In 
Some embodiments, the Subject has two or more hemangio 
blastomas of the retina or brain or a single hemangioblastoma 
in association with a visceral manifestation, Such as kidney or 
pancreatic cysts; renal cell carcinoma, adrenal or extra-adre 
nal pheochromocytomas; endolymphatic sac tumors; papil 
lary cystadenomas of the epididymis or broad ligament; or 
neuroendocrine tumors of the pancreas. In some embodi 
ments, the Subject has a disease-causing germline mutation in 
the VHL gene. 
0166 In some embodiments, the subject has RCH that 
exhibit activity, Such as associated intra- or Sub-retinal exu 
dation or lipid deposition (which may reflect ongoing vascu 
lar incompetence and is not reflective of residual changes 
following previous treatment or secondary to coexistent reti 
nal traction); increased size of the tumor compared to a pre 
vious time point as assessed by fundus photography or fluo 
rescein angiography (FA); associated intra-, Sub-, or pre 
retinal hemorrhage not secondary to previous treatment, as 
assessed by fundus photography or FA; appearance of new 
feeder vessels or greater dilation or tortuosity of existing 
feeder vessels compared to a previous time point; and/or 
vitreous cell or haze indicative of vitreous exudation, in the 
absence of other ocular features potentially responsible for 
such findings. In some embodiments, the subject has RCH 
that is not readily treatable using cryotherapy or thermal laser 
because of its size, posterior location, poor previous response 
to conventional therapy, or other factors. 
0167. In some embodiments, methods or compositions of 
the invention are used to treat or prevent a complication of 
VHL, visual dysfunction (e.g., from VHL), or a fibrous com 
plication of VHL (e.g., fibrous meningioma). In certain 
embodiments, the methods or compositions of the present 
invention are used to treat a manifestation of VHL as vascular 
proliferation that comprises fine, Superficial, juxtapapillary 
vessels that are often associated with fibrovascular prolifera 
tion and epiretinal membrane formation. 
0168 Treatment or Prevention of Scarring or Fibrosis 
0169. Another aspect the invention provides methods for 
treating, inhibiting or preventing Scarring or fibrosis (e.g., 
scarring or fibrosis is under the macular region of the retina). 
In some embodiments, the scarring is a fibrovascular scar 
(e.g., in the retina). In some embodiments, the fibrosis is 
hepatic, pulmonary or renal fibrosis. In some embodiments, 
the fibrosis is ocular fibrosis. In some embodiments, the fibro 
sis is Sub-retinal fibrosis (e.g., associated with neovascular 
AMD). In some embodiments, the sub-retinal fibrosis is not 
associated with neovascular AMD. In some embodiments, 
the fibrosis is subfoveal fibrosis. In some embodiments, the 
subfoveal fibrosis is with retinal atrophy. In some embodi 
ments, subfoveal fibrosis or sub-retinal fibrosis develops after 
administration of a VEGFantagonist, e.g., anti-VEGF mono 
therapy. 
0170 In some embodiments, the scarring results from 
glaucoma Surgery, or follows glaucoma Surgery, such as tra 
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beculectomy, filtering Surgery (Such as partial thickness fil 
tering Surgery), glaucoma filtering procedures, minimally 
invasive glaucoma Surgery, glaucoma valve implant Surgery, 
glaucoma Seton Surgery, glaucoma tube shunt placement, 
glaucoma stent placement, or combined cataract and glau 
coma Surgery. In some embodiments, the methods of the 
present invention are useful to treat or prevent scarring relat 
ing to or resulting from glaucoma Surgery (e.g., that can result 
in Scar related proliferation). In some embodiments, the scar 
ring is sub-retinal scarring. In some embodiments, the scar 
ring is Sub-retinal scarring that occurs following choroidal 
neovascular regression. 
0171 In particular embodiments, methods for treating, 
inhibiting or preventing Sub-retinal fibrosis (e.g., reducing the 
formation of Sub-retinal fibrosis) comprise administering to a 
Subject in need thereofan effective amount of Antagonist A or 
another pharmaceutically acceptable salt thereofanda VEGF 
antagonist. In some embodiments, the Subject has or is diag 
nosed with AMD (e.g., wet AMD). In some embodiments, the 
subject has or is diagnosed with advanced wet AMD. 
0172 Treatment or Prevention of Other Ophthalmological 
Diseases and Disorders 

0173. In certain embodiments, the ophthalmological dis 
ease or disorder is a cataract (e.g., age-related cataract), dia 
betic macula edema, macular telangiectasia (e.g., type 1 or 2 
macular telangiectasia), atrophic macular degeneration, 
chorioretinopathy (e.g., central serous chorioretinopathy), 
retinal inflammatory vasculopathy, pathological retinal 
angiogenesis, age-related maculopathy, retinoblastoma, 
Pseudoxanthoma elasticum, a vitreoretinal disease, choroidal 
Sub-retinal neovascularization, central serous chorioretin 
opathy, ischemic retinopathy, hypertensive retinopathy or 
diabetic retinopathy (e.g., nonproliferative or proliferative 
diabetic retinopathy, Such as macular edema or macular 
ischemia), retinopathy of prematurity (e.g., associated with 
abnormal growth of blood vessels in the vascular bed sup 
porting the developing retina), Venous occlusive disease (e.g., 
a retinal vein occlusion, branch retinal vein occlusion or 
central retinal vein occlusion), arterial occlusive disease (e.g., 
branch retinal artery occlusion (BRAO), central retinal artery 
occlusion or ocularischemic syndrome), central serous chori 
oretinopathy (CSC), cystoid macular edema (CME) (e.g., 
affecting the central retina or macula, or after cataract Sur 
gery), retinal telangiectasia (e.g., characterized by dilation 
and tortuosity of retinal vessels and formation of multiple 
aneurysms, idiopathic JXT, Leber's miliary aneurysms, or 
Coats disease), arterial macroaneurysm, retinal angiomato 
sis, radiation-induced retinopathy (RIRP), or rubeosis iridis 
(e.g., associated with the formation of neovascular glaucoma, 
diabetic retinopathy, central retinal vein occlusion, ocular 
ischemic syndrome, or chronic retinal detachment). 
0.174. In other embodiments, the ophthalmological dis 
ease or disorder is sickle cell disease (SCD), anemia, or sickle 
cell retinopathy (e.g., non-neovascular or non-proliferative 
ocular manifestations). In some embodiments, vaso-occlu 
sive phenomena or hemolysis associated with SCD is treated 
or prevented. In some embodiments, ocular manifestations of 
SCD include vascular occlusions in the conjunctiva, iris, 
retina, or choroid. Non-neovascular or non-proliferative ocu 
lar manifestations can include conjunctival vascular occlu 
sions which transform Smooth vessels into comma-shaped 
fragments, iris atrophy, retinal 'salmon patch' hemorrhages, 
retinal pigmentary changes and other abnormalities of the 
retinal vasculature, macula, choroid, and optic disc. In some 
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embodiments, neovascularization or the proliferative ocular 
manifestation involves the growth of abnormal vascular 
fronds which can lead to vitreous hemorrhage, retinal detach 
ment, epiretinal membranes, resulting in vision loss. In some 
embodiments, the methods further comprise performing 
another treatment, Such as diathermy, cryotherapy, laser pho 
tocoagulation or Surgery (e.g., vitrectomy). 
0.175. In one embodiment, the ophthalmological disease 
or disorder is a condition associated with peripheral retinal 
neovascularization. Examples of conditions associated with 
peripheral retinal neovascularization include ischemic vascu 
lar disease, inflammatory disease with possible ischemia, 
incontinentia pigmenti, retinitis pigmentosa, retinoschisis or 
chronic retinal detachment. 
0176 Examples of ischemic vascular disease include pro 
liferative diabetic retinopathy, branch retinal vein occlusion, 
branch retinal arteriolar occlusion, carotid cavernous fistula, 
sickling hemoglobinopathy, non-sickling hemoglobinopathy, 
IRVAN syndrome (retinal vasculitic disorder characterized 
by idiopathic retinal vasculitis, an aneurysm, and neuroretini 
tis), retinal embolization, retinopathy of prematurity, familial 
exudative vitreoretinopathy, hyperviscosity syndrome, aortic 
arch syndrome or Eales disease. Examples of sickling hemo 
globinopathy include SS hemoglobinopathy and SC hemo 
globinopathy. Examples of non-sickling hemoglobinopathy 
include AC hemoglobinopathy and AS hemoglobinopathy. 
Examples of hyperviscosity syndrome include leukemia, 
Waldenstrom macroglobulinemia, multiple myeloma, poly 
cythemia or myeloproliferative disorder. 
0177. In some embodiments, treating or preventing an 
inflammatory disease with possible ischemia encompasses 
treating or preventing retinal vasculitis associated with sys 
temic disease, retinal vasculitis associated with an infectious 
agent, uveitis or birdshot retinopathy. Examples of systemic 
diseases include systemic lupus erythematosis, Behcet’s dis 
ease, inflammatory bowel disease, sarcoidosis, multiple scle 
rosis, Wegener's granulomatosis and polyarteritis nodosa. 
Examples of infectious agents include a bacterial agent that is 
the causative agent for syphilis, tuberculosis, Lyme disease or 
cat-scratch disease, a virus Such as herpesvirus, or a parasite 
Such as Toxocara canis or Toxoplasma gondii. Examples of 
uveitis include pars planitis or Fuchs uveitis syndrome. 
0.178 Compositions for Therapeutic or Prophylactic 
Administration 
0179 Antagonist A or another pharmaceutically accept 
able salt thereof. VEGFantagonists, or anti-C5 agents can be 
administered as a component of a composition that further 
comprises a pharmaceutically acceptable carrier or vehicle, 
e.g., a pharmaceutical composition. In certain embodiments, 
each therapeutic agent is administered to the Subject in a 
separate composition. However, in other embodiments, two 
or more therapeutic agents may be administered to the Subject 
in the same composition. In one embodiment, a composition 
of the invention comprises an effective amount of Antagonist 
A or another pharmaceutically acceptable salt thereof, a 
VEGFantagonist, and/or an anti-C5 agent and a pharmaceu 
tically acceptable carrier or vehicle. In another embodiment, 
a composition comprising Antagonist A or another pharma 
ceutically acceptable Salt thereof and another composition 
comprising a VEGF antagonist are administered. In some 
embodiments, another composition comprising an anti-C5 
agent is administered. In some embodiments, a composition 
comprising Antagonist A or another pharmaceutically accept 
able salt thereof and a VEGFantagonist is administered. In 
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Some embodiments, another composition comprising an anti 
C5 agent is also administered. 
0180 Administration of each antagonist may be by any 
Suitable means that results in an amount of Antagonist A or 
another pharmaceutically acceptable salt thereof. VEG F 
antagonist, and/or anti-C5 agent that is effective for the treat 
ment or prevention of an ophthalmological disease or disor 
der. Each antagonist, for example, can be admixed with a 
Suitable carrier Substance, and is generally present in an 
amount of 1-95% by weight of the total weight of the com 
position. The composition may be provided in a dosage form 
that is suitable for ophthalmic, oral, parenteral (e.g., intrave 
nous, intramuscular, Subcutaneous), rectal, transdermal, 
nasal, or inhalant administration. In one embodiment, the 
composition is in a form that is suitable for injection directly 
in the eye. The composition may be in form of, e.g., tablets, 
capsules, pills, powders, granulates, Suspensions, emulsions, 
Solutions, gels including hydrogels, pastes, ointments, 
creams, plasters, delivery devices, suppositories, enemas, 
injectables, implants, sprays, drops or aerosols. The compo 
sitions comprising one or more antagonists can beformulated 
according to conventional pharmaceutical practice (see, e.g., 
Remington: The Science and Practice of Pharmacy, (20th 
ed.) ed. A. R. Gennaro, 2000, Lippincott Williams & Wilkins, 
Philadelphia, Pa. and Encyclopedia of Pharmaceutical Tech 
nology, eds., J. Swarbrick and J. C. Boylan, 1988-2002, Mar 
cel Dekker, New York). 
0181. The compositions are, in one useful aspect, admin 
istered parenterally (e.g., by intramuscular, intraperitoneal, 
intravenous, intraocular, intravitreal, retro-bulbar, Subcon 
junctival, Subtenon or Subcutaneous injection or implant) or 
systemically. Formulations for parenteral or systemic admin 
istration include sterile aqueous or non-aqueous Solutions, 
Suspensions, or emulsions. A variety of aqueous carriers can 
be used, e.g., water, buffered water, Saline, and the like. 
Examples of other suitable vehicles include polypropylene 
glycol, polyethylene glycol, vegetable oils, gelatin, hydro 
gels, hydrogenated naphalenes, and injectable organic esters, 
Such as ethyl oleate. Such formulations may also contain 
auxiliary Substances, such as preserving, wetting, buffering, 
emulsifying, and/or dispersing agents. Biocompatible, biode 
gradable lactide polymer, lactide? glycolide copolymer, or 
polyoxyethylene-polyoxypropylene copolymers may be 
used to control the release of the active ingredients. 
0182 Alternatively, the compositions can be administered 
by oral ingestion. Compositions intended for oral use can be 
prepared in Solid or liquid forms, according to any method 
known to the art for the manufacture of pharmaceutical com 
positions. 
0183 Solid dosage forms for oral administration include 
capsules, tablets, pills, powders, and granules. Generally, 
these pharmaceutical preparations contain active ingredients 
admixed with non-toxic pharmaceutically acceptable excipi 
ents. These include, for example, inert diluents. Such as cal 
cium carbonate, Sodium carbonate, lactose, Sucrose, glucose, 
mannitol, cellulose, starch, calcium phosphate, sodium phos 
phate, kaolin and the like. Binding agents, buffering agents, 
and/or lubricating agents (e.g., magnesium Stearate) may also 
be used. Tablets and pills can additionally be prepared with 
enteric coatings. The compositions may optionally contain 
Sweetening, flavoring, coloring, perfuming, and preserving 
agents in order to provide a more palatable preparation. 
0184 Compositions useful for ophthalmic use include 

tablets comprising one or more antagonists in admixture with 
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a pharmaceutically acceptable excipient. These excipients 
may be, for example, inert diluents or fillers (e.g., Sucrose and 
Sorbitol), lubricating agents, glidants, and antiadhesives (e.g., 
magnesium Stearate, Zinc Stearate, Stearic acid, silicas, hydro 
genated vegetable oils, or talc). 
0185. The antagonists of the present invention may be 
admixed in a tablet or other vehicle, or may be partitioned. In 
one example, one antagonist is contained on the inside of the 
tablet, and the other antagonist is on the outside, such that a 
Substantial portion of the other antagonist is released prior to 
the release of the contained antagonist. If desired, antagonists 
in a tablet form may be administered using a drug delivery 
device (see below). 
0186 For example, compositions of the present invention 
may be administered intraocularly by intravitreal injection 
into the eye as well as by Subconjunctival and Subtenon injec 
tions. Other routes of administration include transcleral, ret 
robulbar, intraperitoneal, intramuscular, and intravenous. 
Alternatively, compositions can be administered using a drug 
delivery device or an intraocular implant (see below). 
0187. In one embodiment, Antagonist A or another phar 
maceutically acceptable salt thereof or VEGF antagonist 
(e.g., ranibizumab, bevacizumab, aflibercept, pegaptanib 
sodium, or ESBA 1008) is administered intravitreally with a 
30-gauge or 27-gauge needle. In some embodiments, a 0.5 
inch needle is used. In one embodiment, Antagonist A or 
another pharmaceutically acceptable salt thereof is adminis 
tered intravitreally with a 30-gauge 0.5 inch needle and a 
VEGF antagonist (e.g., ranibizumab, bevacizumab, afliber 
cept, pegaptainib sodium, or ESBA 1008) is administered 
intravitreally with a 27-gauge needle. In some embodiments, 
50 uL (1.5 mg in 0.05 mL) of Antagonist A or another phar 
maceutically acceptable salt thereof is administered intravit 
really with a 30-gauge 0.5 inch needle and 50 uL of a VEGF 
antagonist (e.g., 0.5 mg of ranibizumab, 1.25 mg of bevaci 
Zuamb, or 2.0 mg of aflibercept) is administered intravitreally 
with a 27-gauge needle. 
0188 Liquid dosage forms for oral administration can 
include pharmaceutically acceptable emulsions, Solutions, 
Suspensions, syrups, and soft gelatin capsules. These forms 
can contain inert diluents commonly used in the art, Such as 
water or an oil medium, and can also include adjuvants, such 
as wetting agents, emulsifying agents, and Suspending 
agents. 
0189 In some instances, the compositions can also be 
administered topically, for example, by patch or by direct 
application to a region, Such as the epidermis or the eye, 
susceptible to or affected by a neovascular disorder, or by 
iontophoresis. 
0190. In one embodiment, the compositions can comprise 
one or more pharmaceutically acceptable excipients. In one 
embodiment, excipients for compositions that comprise an 
antagonist include, but are not limited to, buffering agents, 
nonionic Surfactants, preservatives, tonicity agents, Sugars, 
amino acids, and pH-adjusting agents. Suitable buffering 
agents include, but are not limited to, monobasic sodium 
phosphate, dibasic sodium phosphate, and sodium acetate. 
Suitable nonionic surfactants include, but are not limited to, 
polyoxyethylene Sorbitan fatty acid esters such as polysor 
bate 20 and polysorbate 80. Suitable preservatives include, 
but are not limited to, benzyl alcohol. Suitable tonicity agents 
include, but are not limited to sodium chloride, mannitol, and 
Sorbitol. Suitable Sugars include, but are not limited to, O.C.- 
trehalose. Suitable amino acids include, but are not limited to 
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glycine and histidine. Suitable pH-adjusting agents include, 
but are not limited to, hydrochloric acid, acetic acid, and 
Sodium hydroxide. In one embodiment, the pH-adjusting 
agent or agents are present in an amount effective to provide 
a pH of about 3 to about 8, about 4 to about 7, about 5 to about 
6, about 6 to about 7, or about 7 to about 7.5. In one embodi 
ment, the compositions do not comprise a preservative. In 
another embodiment, the composition does not comprise an 
antimicrobial agent. In another embodiment, the composition 
does not comprise a bacteriostat. Suitable excipients for a 
VEGF antagonist also include those described in U.S. Pat. 
No. 7.365,166, the contents of which are herein incorporated 
by reference in their entirety. 
0191 In one embodiment, the composition is in the form 
of an aqueous Solution that is suitable for injection. In one 
embodiment, a composition is in the form of an aqueous 
Solution that is suitable for injection. In one embodiment, a 
composition comprises Antagonist A or another pharmaceu 
tically acceptable salt thereof, a buffering agent, a pH-adjust 
ing agent, and water for injection. In another embodiment, a 
composition comprises Antagonist A or another pharmaceu 
tically acceptable salt thereof, monobasic sodium phosphate, 
dibasic sodium phosphate, Sodium chloride, hydrochloride 
acid, and Sodium hydroxide. 
0.192 In one embodiment, the composition comprises a 
VEGFantagonist, a buffering agent, a Sugar, a nonionic Sur 
factant, and water for injection. In another embodiment, the 
composition comprises a VEGF antagonist, monobasic 
sodium phosphate, dibasic sodium phosphate, O.C.-trehalose 
dehydrate, and polysorbate 20. In one embodiment, the com 
position comprises a VEGF antagonist, a buffering agent, a 
pH-adjusting agent, atonicity agent, and water that is suitable 
for injection. In another embodiment, the composition com 
prises a VEGF antagonist, monobasic sodium phosphate, 
dibasic sodium phosphate, sodium chloride, hydrochloric 
acid, and sodium hydroxide. In one embodiment, the VEGF 
antagonist is a pegylated anti-VEGF aptamer, e.g., pegap 
tanib sodium 

0193 In another embodiment, the VEGF antagonist is 
ranibizumab, bevacizumab, aflibercept or ESBA 1008. This 
invention provides the pharmaceutically acceptable salts of 
the antagonists. An antagonist of the present invention can 
possess a sufficiently basic functional group, which can react 
with any of a number of inorganic and organic acids, to form 
a pharmaceutically acceptable salt. A pharmaceutically-ac 
ceptable acid addition salt is formed from a pharmaceuti 
cally-acceptable acid, as is well known in the art. Such salts 
include the pharmaceutically acceptable salts listed in Journal 
of Pharmaceutical Science, 66, 2-19 (1977) and The Hand 
book of Pharmaceutical Salts; Properties, Selection, and Use. 
P. H. Stahl and C. G. Wermuth (ED.s), Verlag, Zurich (Swit 
zerland) 2002, which are hereby incorporated by reference in 
their entirety. 
0194 Examples of a pharmaceutically acceptable salts 
include Sulfate, citrate, acetate, oxalate, chloride, bromide, 
iodide, nitrate, bisulfate, phosphate, acid phosphate, isonico 
tinate, lactate, salicylate, acid citrate, tartrate, oleate, tannate, 
pantothenate, bitaritrate, ascorbate, Succinate, maleate, genti 
sinate, fumarate, gluconate, glucaronate, Saccharate, formate, 
benzoate, glutamate, methanesulfonate, ethanesulfonate, 
benzenesulfonate, p-toluenesulfonate, camphorsulfonate, 
pamoate, phenylacetate, trifluoroacetate, acrylate, chlo 
robenzoate, dinitrobenzoate, hydroxybenzoate, methoxyben 
Zoate, methylbenzoate, O-acetoxybenzoate, naphthalene-2- 

Jan. 15, 2015 

benzoate, isobutyrate, phenylbutyrate, C-hydroxybutyrate, 
butyne-1,4-dicarboxylate, hexyne-1,4-dicarboxylate, 
caprate, caprylate, cinnamate, glycollate, heptanoate, hippu 
rate, malate, hydroxymaleate, malonate, mandelate, mesy 
late, nicotinate, phthalate, teraphthalate, propiolate, propi 
Onate, phenylpropionate, sebacate, Suberate, 
p-bromobenzenesulfonate, chlorobenzenesulfonate, ethyl 
Sulfonate, 2-hydroxyethylsulfonate, methylsulfonate, naph 
thalene-1-sulfonate, naphthalene-2-sulfonate, naphthalene 
1,5-sulfonate, Xylenesulfonate, and tartarate salts. The term 
“pharmaceutically acceptable salt' includes a hydrate of a 
compound of the invention and also refers to a salt of an 
antagonist of the present invention having an acidic func 
tional group, such as a carboxylic acid functional group or a 
hydrogen phosphate functional group, and a base. Suitable 
bases include, but are not limited to, hydroxides of alkali 
metals such as sodium, potassium, and lithium; hydroxides of 
alkaline earth metal such as calcium and magnesium; hydrox 
ides of other metals, such as aluminum and Zinc, ammonia, 
and organic amines, such as unsubstituted or hydroxy-Substi 
tuted mono-, di-, or tri-alkylamines, dicyclohexylamine; 
tributyl amine; pyridine; N-methyl, N-ethylamine; diethy 
lamine; triethylamine; mono-, bis-, or tris-(2-OH-lower alky 
lamines). Such as mono-, bis-, or tris-(2-hydroxyethyl)amine, 
2-hydroxy-tert-butylamine, or tris-(hydroxymethyl)methy 
lamine, N,N-di-lower alkyl-N-(hydroxyl-lower alkyl)- 
amines, such as N,N-dimethyl-N-(2-hydroxyethyl)amine or 
tri-(2-hydroxyethyl)amine, N-methyl-D-glucamine; and 
amino acids such as arginine, lysine, and the like. In one 
embodiment, the pharmaceutically acceptable salt is a 
Sodium salt. In another embodiment, the pharmaceutically 
acceptable salt is a persodium salt. 
0.195 The present invention further provides comprising 
Antagonist A or another pharmaceutically acceptable salt 
thereof. In one embodiment, the present compositions com 
prise about 30.0 mg of Antagonist A or another pharmaceu 
tically acceptable salt thereof, about 0.3 mg of monobasic 
Sodium phosphate monohydrate, about 2.1 mg of dibasic 
Sodium phosphate heptahydrate and about 9.0 mg of sodium 
chloride per about 1 mL. In some embodiments, hydrochloric 
acid and/or sodium hydroxide are present as needed to adjust 
the pH of the composition. In some embodiments, the pH is 
about pH 5.5 to about pH 7.5 or about pH 6.0. 
0196. In some embodiments, the compositions comprise 
about 3% (w/v) of Antagonist A or another pharmaceutically 
acceptable salt thereof, about 0.03% (w/v) of monobasic 
sodium phosphate monohydrate, about 0.2% (w/v) of dibasic 
sodium phosphate heptahydrate, about 0.9% (w/v) of sodium 
chloride and about 95.9% (w/v) of water. In some embodi 
ments, hydrochloric acid and/or sodium hydroxide are 
present as needed to adjust the pH of the composition. In 
some embodiments, the pH is about pH 5.5 to about pH 7.5 or 
about pH 6.0. 
0.197 In certain embodiments, the concentration of 
Antagonist A or another pharmaceutically acceptable salt 
thereof, a VEGFantagonist (e.g., ranibizumab, bevacizumab, 
aflibercept, ESBA 1008 or pegaptainib sodium), and/or an 
anti-C5 agent (e.g., ARC 1905 or a pharmaceutically accept 
able salt thereof) in a composition is about 0.002 mg/mL to 
about 50 mg/mL. In some embodiments, the concentration of 
Antagonist A or another pharmaceutically acceptable salt 
thereof, a VEGFantagonist (e.g., ranibizumab, bevacizumab, 
aflibercept, ESBA 1008 or pegaptainib sodium), and/or an 
anti-C5 agent (e.g., ARC 1905 or a pharmaceutically accept 
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able salt thereof) in a composition is less than or about 100 
mg/mL, less than about 50 mg/mL, less than about 40 mg/mL, 
less than about 30 mg/mL, less than about 25 mg/mL, less 
than about 20 mg/mL, less than about 15 mg/mL, less than 
about 10 mg/mL, or less than about 5 mg/mL. In certain 
embodiments, the concentration of Antagonist A or another 
pharmaceutically acceptable salt thereof, a VEGFantagonist 
(e.g., ranibizumab, bevacizumab, aflibercept, ESBA 1008 or 
pegaptainib Sodium), and/or an anti-C5 agent (e.g., ARC 1905 
or a pharmaceutically acceptable salt thereof) in a composi 
tion is about 0.3 mg/mL to about 100 mg/mL, about 0.3 
mg/mL to about 50 mg/mL, about 0.3 mg/mL to about 40 
mg/mL, about 0.3 mg/mL to about 30 mg/mL, about 0.3 to 
about 25 mg/mL, about 0.3 mg/mL to about 20 mg/mL, about 
0.3 mg/mL to about 15 mg/mL, about 0.3 mg/mL to about 10 
mg/mL, about 1 mg/mL to about 100 mg/mL, about 1 mg/mL 
to about 50 mg/mL, about 1 mg/mL to about 40 mg/mL, about 
1 mg/mL to about 30 mg/mL, about 1 mg/mL to about 25 
mg/mL, about 1 mg/mL to about 20 mg/mL, about 1 mg/mL 
to about 15 mg/mL, about 1 mg/mL to about 10 mg/mL, about 
1 mg/mL to about 5 mg/mL, about 5 mg/mL to about 100 
mg/mL, or about 5 mg/mL to about 50 mg/mL. 
0198 In certain embodiments, methods of the invention 
comprise administering Antagonist A and optionally one or 
both of a VEGFantagonist and an anti-C5 agent as a compo 
nent of a pharmaceutical composition. In one embodiment, 
the present invention provides compositions comprising an 
effective amount of: (a) Antagonist A or another pharmaceu 
tically acceptable salt thereof; and (b) a VEGFantagonist or 
a pharmaceutically acceptable salt thereof. In certain embodi 
ments, the compositions further comprise an effective 
amount of an anti-C5 agent or a pharmaceutically acceptable 
salt thereof. In some embodiments, the compositions stabilize 
one or more of the Antagonist A or another pharmaceutically 
acceptable salt thereof, the VEGFantagonist, and the anti-C5 
agent. In certain embodiments, the Antagonist A or another 
pharmaceutically acceptable salt thereof, the VEGFantago 
nist and/or the anti-C5 agent does not adversely affect the 
activity of the other active agent(s) present in the composi 
tion. In particular embodiments, at least about 90% of one or 
more of the active agents in the composition, e.g., Antagonist 
A or another pharmaceutically acceptable salt thereof. VEGF 
antagonist, or anti-C5 agent, is chemically stable when the 
composition is stored at a temperature of from about 2.0°C. 
to about 8.0°C. for at least about twelve weeks. 

0199. In particular embodiments, Antagonist A or another 
pharmaceutically acceptable salt thereof, the VEGFantago 
nist or the anti-C5 agent is chemically stable when it shows no 
sign of decomposition or modification resulting in formation 
of a new chemical entity. In particular embodiments, Antago 
nist A or another pharmaceutically acceptable salt thereof, the 
VEGF antagonist or the anti-C5 agent is chemically stable 
when at least about 50%, at least about 60%, at least about 
70%, at least about 80%, at least about 90%, a least about 
95%, or at least about 99% of Antagonist A or another phar 
maceutically acceptable salt thereof, the VEGFantagonist or 
the anti-C5 agent shows no sign of decomposition or modi 
fication resulting in formation of a new chemical entity, e.g., 
when stored at a temperature of from about 2.0° C. to about 
8.0°C. for at least about twelve weeks. 

0200. In certain embodiments, the Antagonist A or another 
pharmaceutically acceptable Salt thereofdoes not adversely 
affect the activity of the VEGFantagonist (e.g., ranibizumab, 
bevacizumab, aflibercept, pegaptainib sodium, or ESBA 1008) 
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or the ARC 1905 or a pharmaceutically acceptable salt 
thereof. In certain embodiments, the VEGF antagonist (e.g., 
ranibizumab, bevacizumab, aflibercept, pegaptainib Sodium, 
or ESBA1008) does not adversely affect the activity of the 
Antagonist A or another pharmaceutically acceptable salt 
thereof, or ARC 1905 or a pharmaceutically acceptable salt 
thereof. In certain embodiments, ARC 1905 or a pharmaceu 
tically acceptable salt thereof does not adversely affect the 
activity of the Antagonist A or another pharmaceutically 
acceptable salt thereof, or the VEGFantagonist (e.g., ranibi 
Zumab, bevacizumab, aflibercept, pegaptainib Sodium, or 
ESBA1008). 
0201 In particular embodiments, the compositions com 
prise Antagonist A or another pharmaceutically acceptable 
salt thereof; and ranibizumab, bevacizumab, aflibercept, 
pegaptainib sodium or ESBA 1008, or a pharmaceutically 
acceptable salt thereof, and the compositions are physically 
or chemically stable with respect to both active agents at a 
particular pH or suitable for parenteral administration. In 
particular embodiments, the compositions comprise Antago 
nist A or another pharmaceutically acceptable salt thereof. 
ranibizumab, bevacizumab, aflibercept, pegaptainib sodium 
or ESBA 1008 or a pharmaceutically acceptable salt thereof; 
and ARC 1905 or a pharmaceutically acceptable salt thereof, 
and the compositions are physically or chemically stable with 
respect to all active agents at a particular pH or Suitable for 
parenteral administration. In particular embodiments, a com 
position is physically stable if at least about 50%, at least 
about 60%, at least about 70%, at least about 80%, at least 
about 90%, at least about 95%, or at least about 99% of all 
active agents, i.e., the Antagonist A or another pharmaceuti 
cally acceptable salt thereof, the VEGF antagonist, and the 
anti-C5 agent (when present) present in the composition show 
no sign of aggregation, precipitation or denaturation upon 
visual examination of color or clarity, or as measured by UV 
light scattering or by size exclusion chromatography (SEC) 
or differential scanning calorimetry (DSC). 
0202 In particular embodiments, the compositions of the 
invention are considered physically stable if after storage the 
average number of particles detected does not exceed about 
50 particles/mL, where the particles have a diameter >about 
10 um and does not exceed 5 particles/mL, where the particles 
have a diameter >25um, as measured by the Light Obscura 
tion Particle Count Test described in (788) Particulate Matter 
in Injections, Revised Bulletin, Official Oct. 1, 2011, The 
United States Pharmacopeial Convention. 
0203. In particular embodiments, the compositions are 
considered physically stable if after storage the average num 
ber of particles detected does not exceed 50 particles/mL, 
where the particles have a diameter >10 um; does not exceed 
5 particles/mL, where the particles have a diameter >25um; 
and does not exceed 2 particles/mL, where the particles have 
a diameter >50 um, as measured by the microscopic method 
particle count test described in (788) Particulate Matter in 
Injections, Revised Bulletin, Official Oct. 1, 2011, The 
United States Pharmacopeial Convention. 
0204. In particular embodiments, the compositions com 
prise Antagonist A or another pharmaceutically acceptable 
salt thereof, a VEGF antagonist (e.g., ranibiZumab, bevaci 
Zumab, aflibercept, ESBA 1008 or pegaptainib sodium) and, 
optionally, an anti-C5 agent (e.g., ARC 1905 or a pharmaceu 
tically acceptable salt thereof) and are chemically stable for at 
least eight weeks or at least twelve weeks at 25°C. or for at 
least twelve weeks or at least sixteen weeks or at least 24 
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weeks at 4°C. In particular embodiments, at least 80% of 
each of Antagonist A or another pharmaceutically acceptable 
salt thereof. VEGFantagonist, and anti-C5 agent (if present) 
show no sign of decomposition or modification resulting in 
formation of a new chemical entity under at least one of these 
conditions. 

0205. In particular embodiments, compositions comprise 
the following: (1) Antagonist A or another pharmaceutically 
acceptable salt thereof; (2) a VEGFantagonist; optionally, (3) 
an anti-C5 agent; (4) a buffer, optionally, (5) a tonicity modi 
fier, and, optionally, (6) a surfactant. In specific embodiments 
of such compositions, the buffer is an acetate, phosphate, Tris 
or histidine buffer, or a mixture thereof; the tonicity modifier 
is sodium chloride, mannitol, Sorbitol, or trehalose, or a mix 
ture thereof; and the surfactant is polysorbate 20. In various 
embodiments, Antagonist A or another pharmaceutically 
acceptable salt thereof is present in compositions of the 
invention at a concentration of about 0.1 mg/mL to about 200 
mg/mL, and the VEGFantagonist is present at a concentra 
tion of about 0.1 mg/mL to about 200 mg/mL. When present, 
the anti-C5 agent is present at a concentration of about 0.1 
mg/mL to about 200 mg/mL. The buffer is present at a con 
centration of about 1 mM to about 200 mM; the tonicity 
modifier is presentata concentration of about 10 mM to about 
200 mM (sodium chloride), about 1% to about 10% (w/v) 
(sorbitol), or about 1% to about 20% (w/v) (trehalose); and 
the Surfactant, when present, is present at a concentration of 
about 0.005% to about 0.05% or a concentration of about 
0.001% to about 0.05%. 

0206. In particular embodiments, the ratio of the concen 
tration (mass of Antagonist A or another pharmaceutically 
acceptable salt thereof less that of its —R group/volume of 
composition) of Antagonist A or another pharmaceutically 
acceptable salt thereof to the concentration (mass/volume of 
composition) of the VEGF antagonist (e.g., ranibiZumab, 
bevacizumab, aflibercept, pegaptainib Sodium, or 
ESBA1008), ARC1905, or a pharmaceutically acceptable 
salt thereof, present in the composition is less than, or less 
than or equal to, 25.0, less than, or less than or equal to, 10.0, 
less than, or less than or equal to, 9.0, less than, or less than or 
equal to, 8.0, less than, or less than or equal to, 7.0, less than, 
or less than or equal to, 6.0, less than, or less than or equal to, 
5.0, less than, or less than or equal to, 4.0, less than, or less 
than or equal to, 3.0, less than, or less than or equal to, 2.0 or 
less than, or less than or equal to, 1.0. Antagonist A’s —R 
group is depicted in FIG. 1. In particular embodiments, the 
ratio of the concentration (mass of Antagonist A or another 
pharmaceutically acceptable salt thereof less that of its —R 
group/volume of composition) of Antagonist A or another 
pharmaceutically acceptable salt thereof to the concentration 
(mass/volume of composition) of the VEGFantagonist (e.g., 
ranibizumab, bevacizumab, aflibercept, pegaptainib Sodium, 
or ESBA1008), ARC1905, or a pharmaceutically acceptable 
salt thereof, present in the composition is in the range of about 
1 to about 10, about 2 to about 5, about 3 about 4, or about 5. 
In certain embodiments, the compositions comprise Antago 
nist A or another pharmaceutically acceptable salt thereof, a 
VEGF antagonist (e.g., ranibizumab, bevacizumab, afliber 
cept, pegaptainib sodium, or ESBA 1008), and ARC 1905 or a 
pharmaceutically acceptable salt thereof. 
0207. In one particular embodiment, the compositions 
comprise Antagonist A or another pharmaceutically accept 
able salt thereof, a VEGFantagonist (e.g., ranibizumab, beva 
cizumab, aflibercept, ESBA 1008, or pegaptainib sodium), 
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and, optionally, an anti-C5 agent (e.g., ARC 1905 or a phar 
maceutically acceptable salt thereof), wherein the ratio of the 
concentration of PDGF antagonist to the concentration of 
VEGFantagonist (and/or anti-C5 agent) is less than 2; and the 
compositions further comprise Sodium chloride at a concen 
tration of about 10 mM to about 200 mM, histidine at a 
concentration of about 1 mM to about 100 mM, and polysor 
bate (e.g., polysorbate 20) at a concentration of about 0.005% 
to about 0.05%, where the pH of the composition is about 5.5 
to about 7.0. 

0208. In certain embodiments, the compositions comprise 
one or more of a tonicity modifier, a surfactant, and a buffer 
suitable to achieve or maintain the particular pH or be suitable 
for parenteral administration. Appropriate buffers include 
those described hereinas well as others known in the art, such 
as, e.g., Good’s buffers, e.g., MES. 
0209. In certain embodiments, the compositions comprise 
Antagonist A or another pharmaceutically acceptable salt 
thereof, a VEGFantagonist (e.g., ranibizumab, bevacizumab, 
aflibercept, ESBA 1008 or pegaptainib sodium), and a tonicity 
modifier that is sorbitol or sodium chloride, or mixtures 
thereof. In certain embodiments, the compositions further 
comprise an anti-C5 agent (e.g., ARC 1905 or a pharmaceu 
tically acceptable salt thereof). In particular embodiments, 
the tonicity modifier is sorbitol, and the pH of the composi 
tion is about 5.0 to about 8.0, about 5.0 to about 7.0, about 6.0 
or about 7.0. In particular embodiments, the tonicity modifier 
is sodium chloride, and the pH of the composition is about 5.0 
to about 8.0, about 5.0 to about 7.0, about 5.5 to about 7.5, 
about 6.0 to about 8.0, about 8.0, about 7.0, or about 6.0. In 
certain embodiments, the tonicity modifier is sorbitol at about 
1% to about 10% (w/v), or about 1% (w/v), about 2% (w/v), 
about 3% (w/v), about 4% (w/v), about 5% (w/v), about 6% 
(w/v), about 7% (w/v), about 8% (w/v), about 9% (w/v), or 
about 10% (w/v). In particular embodiments, the tonicity 
modifier is sodium chloride at a concentration of about 10 
mM to about 200 mM, about 50 mM to 200 mM, about 75 
mM to about 200 mM, about 50 mM to about 150 mM, about 
100 mM, about 110 mM, about 120 mM, about 130 mMabout 
140 mM or about 150 mM. In one embodiment, the tonicity 
modifier is sodium chloride at a concentration of about 130 
mM. In other embodiments, the tonicity modifier is sodium 
chloride at a concentration of about 75 mM or about 120 mM. 
With respect to tonicity modifier concentration, “mM” refers 
to milimoles of the tonicity modifier per liter of composition. 
0210. In certain embodiments, the compositions comprise 
Antagonist A or another pharmaceutically acceptable salt 
thereof, a VEGFantagonist (e.g., ranibizumab, bevacizumab, 
aflibercept, ESBA 1008 or pegaptanib sodium), and a buffer 
capable of achieving or maintaining the pH of the composi 
tion within a desired range. In certain embodiments, the com 
positions further comprise an anti-C5 agent (e.g., ARC 1905 
or a pharmaceutically acceptable salt thereof). In certain 
embodiments, the compositions comprise histidine (e.g., 
L-histidine or a pharmaceutically acceptable salt thereof) or 
phosphate as a buffer, e.g., sodium phosphate, potassium 
phosphate, or both. In certain embodiments, the buffer is 
present at a concentration of about 1 mM to about 200 mM, 
about 1 mM to about 150 mM, about 1 mM to about 20 mM, 
about 1 mM to about 10 mM, about 2 mM to about 100 mM, 
about 2 mM to about 20 mM, about 5 mM to about 20 mM, or 
about 10 mM. In particular embodiments, the pH of the buff 
ered composition is about 5.0 to about 8.0, about 5.0 to about 
7.0, about 5.5 to about 7.5, about 5.5 to about 7.0, or about 6.0. 
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In one embodiment, the buffered composition has a pH of 
about 5.5 to about 7.0. In certain embodiments, the buffer 
comprises histidine at a concentration of about 1 mM to about 
200 mM, about 1 mM to about 150 mM, about 2 mM to about 
100 mM, about 5 mM to about 20 mM, or about 10 mM, and 
the buffered composition has a pH of about 5.5 to about 7.0, 
or about 6.0. In one particular embodiment, the buffer com 
prises histidine at a concentration of about 10 mM and the pH 
of the histidine-buffered composition is about 6.0. With 
respect to buffer concentration, “mM” refers to millimoles of 
buffer (e.g., histidine) per liter of composition. 
0211. In certain embodiments, the compositions comprise 
Antagonist A or another pharmaceutically acceptable salt 
thereof, a VEGFantagonist (e.g., ranibizumab, bevacizumab, 
aflibercept, ESBA 1008 or pegaptanib sodium), and a buffer 
that comprises phosphate, alone or in combination with his 
tidine. In certain embodiments, the compositions further 
comprise an anti-C5 agent (e.g., ARC 1905 or a pharmaceu 
tically acceptable salt thereof). The phosphate buffer may be, 
e.g., a sodium phosphate or potassium phosphate buffer. In 
certain embodiments, the buffer comprises phosphate at a 
concentration of about 1 mM to about 200 mM, about 1 mM 
to about 50 mM, about 2 mM to about 200 mM, about 2 mM 
to about 50 mM, about 5 mM to about 200 mM, about 5 mM 
to about 100 mM, about 5 mM to about 50 mM, about 10 mM 
to about 150 mM, about 10 mM to about 100 mM, about 5 
mM, about 10 mM, about 25 mM, or about 50 mM. In par 
ticular embodiments, the pH of the buffered composition is 
about 5.0 to about 8.0, about 6.0 to about 8.0, about 5.5 to 
about 7.5, about 5.5 to about 7.0, about 6.0, about 7.0, or about 
8.0. In one embodiment, the buffer comprises phosphate, and 
the buffered composition has a pH of about 6.0 to about 8.0. 
In certain embodiments, the buffer comprises phosphate at a 
concentration of about 5 mM to about 200 mM, about 5 mM 
to about 150 mM, about 5 mM to about 100 mM, about 5 mM, 
about 8 mM, about 10 mM, about 25 mM, or about 50 mM, 
and the buffered composition has a pH of about 5.5 to about 
7.5, about 5.5 to about 7.0, or about 6.0. In one particular 
embodiment, the buffer comprises phosphate at a concentra 
tion of about 10 mM, and the buffered composition has a pH 
of about 6.2. 
0212. In certain embodiments, the compositions comprise 
Antagonist A or another pharmaceutically acceptable salt 
thereof), a VEGF antagonist (e.g., ranibizumab, bevaci 
Zumab, aflibercept, ESBA 1008 or pegaptainib sodium), and a 
Surfactant. In certain embodiments, the compositions further 
comprise an anti-C5 agent (e.g., ARC 1905 or a pharmaceu 
tically acceptable salt thereof). In particular embodiments, 
the surfactant is polysorbate 20 at a concentration of about 
0.001% (w/v) to about 0.05% (w/v), about 0.002% (w/v) to 
about 0.05% (w/v), about 0.005% (w/v) to about 0.05% 
(w/v), about 0.01% (w/v) to about 0.05% (w/v), or about 
0.02% (w/v). 
0213. In one embodiment, the compositions comprise 
Antagonist A or another pharmaceutically acceptable salt 
thereof, a VEGFantagonist (e.g., ranibizumab, bevacizumab, 
aflibercept, ESBA 1008 or pegaptainib sodium), histidine, and 
NaCl. In certain embodiments, the compositions further com 
prise an anti-C5 agent (e.g., ARC 1905 or a pharmaceutically 
acceptable salt thereof). The composition may further com 
prise polysorbate. 
0214. In certain embodiments, the compositions comprise 
an effective amount of: (a) about 0.3 mg/mL to about 30 
mg/mL of Antagonist A or another pharmaceutically accept 
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able salt thereof; (b) about 0.5 mg/mL to about 20 mg/mL of 
a VEGFantagonist (e.g., ranibizumab, bevacizumab, afliber 
cept, ESBA 1008 or pegaptainib sodium); and one or both of: 
(c) a buffer capable of achieving or maintaining the pH of the 
compositions at about pH 5.0 to about pH 8.0; and (d) a 
tonicity modifier. In certain embodiments, the compositions 
further comprise (e) about 0.3 mg/mL to about 30 mg/mL of 
an anti-C5 agent (e.g., ARC1905 or a pharmaceutically 
acceptable salt thereof). In certain embodiments, the buffer is 
about 1 mM to about 20 mM L-histidine or about 1 mM to 
about 20 mM sodium phosphate, and the tonicity modifier is 
about 10 mM to about 200 mM. NaCl, about 1% to about 20% 
(w/v) sorbitol, or about 1% to about 20% (w/v) trehalose. In 
particular embodiments, the compositions further comprise: 
(f) about 0.001% (w/v) to about 0.05% (w/v) surfactant. 
0215. In certain embodiments, the compositions com 
prise: (a) about 0.3 mg/mL to about 30 mg/mL of Antagonist 
A or another pharmaceutically acceptable salt thereof; and (b) 
about 0.5 mg/mL to about 20 mg/mL of a VEGF antagonist 
(e.g., ranibizumab, bevacizumab, aflibercept, ESBA 1008 or 
pegaptainib Sodium). In certain embodiments, the composi 
tions further comprise (c) about 0.3 mg/mL to about 30 
mg/mL of an anti-C5 agent (e.g., ARC 1905 or a pharmaceu 
tically acceptable salt thereof). In certain embodiments, any 
of these the compositions further comprise one or both of (d) 
about 1 mM to about 20 mML-histidine; and (e) about 10 mM 
to about 200 mM NaCl. In further embodiments, the compo 
sitions further comprise: (f) about 0.001% (w/v) to about 
0.05% (w/v) surfactant, which is optionally polysorbate. In a 
particular embodiment, the compositions comprise: (a) about 
0.3 mg/mL to about 30 mg/mL of Antagonist A or another 
pharmaceutically acceptable salt thereof; (b) about 0.5 
mg/mL to about 20 mg/mL of a VEGF antagonist (e.g., 
ranibizumab, bevacizumab, aflibercept, ESBA 1008 or pegap 
tanib sodium); (c) about 1 mM to about 20 mM L-histidine: 
and (d) about 10 mM to about 200 mMNaCl, wherein the pH 
of the compositions is about pH 5.0 to about pH 7.0. In certain 
embodiments, the compositions further comprise (e) about 
0.3 mg/mL to about 30 mg/mL of an anti-C5 agent (e.g., 
ARC 1905 or a pharmaceutically acceptable salt thereof). In 
certain embodiments, the compositions further comprise: (f) 
about 0.01% (w/v) polysorbate 20. 
0216. In certain embodiments, compositions comprise: (a) 
about 1.0 mg/mL to about 100 mg/mL, or about 5.0 mg/mL to 
about 50 mg/mL of Antagonist A or another pharmaceutically 
acceptable salt thereof); and (b) about 1.0 mg/mL to about 50 
mg/mL of a VEGF antagonist (e.g., ranibizumab, bevaci 
Zumab, aflibercept, ESBA 1008 or pegaptainib sodium). In 
certain embodiments, the compositions further comprise (c) 
about 1.0 mg/mL to about 100 mg/mL of an anti-C5 agent 
(e.g., ARC 1905 or a pharmaceutically acceptable salt 
thereof). In other embodiments, any of the compositions fur 
ther comprise one or both of (d) about 1 mM to about 20 mM 
L-histidine; and (e) about 10 mM to about 200 mM NaCl. In 
further embodiments, any of the compositions further com 
prise: (f) about 0.001% (w/v) to about 0.05% (w/v) surfactant, 
which is optionally polysorbate. 
0217. In certain embodiments, compositions comprise: (a) 
about 0.3 mg/mL to about 30 mg/mL of Antagonist A or 
another pharmaceutically acceptable salt thereof); (b) about 
0.5 mg/mL to about 20 mg/mL of a VEGF antagonist (e.g., 
ranibizumab, bevacizumab, aflibercept, ESBA 1008 or pegap 
tanib sodium); and one or both of (c) a buffer capable of 
achieving or maintaining the pH of the composition to about 
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pH 5.0 to about pH 8.0; and (d) a tonicity modifier. In certain 
embodiments, the compositions further comprise about 0.3 
mg/mL to about 30 mg/mL of an anti-C5 agent (e.g., 
ARC 1905 or a pharmaceutically acceptable salt thereof). In 
particular embodiments, the buffer, where present, is about 1 
mM to about 20 mM L-histidine or about 1 mM to about 20 
mM sodium phosphate; and the tonicity modifier, where 
present, is about 10 mM to about 200 mM NaCl, about 1% to 
about 20% (w/v) sorbitol, or about 1% to about 20% (w/v) 
trehalose. In certain embodiments, the buffer is about 1 mM 
to about 20 mML-histidine; and the tonicity modifier is about 
10 mM to about 200 mM NaCl, wherein the pH of the com 
positions is about pH 5.0 to about pH 7.0. 
0218. Any of the compositions can also comprise a Sur 
factant, e.g., about 0.001% (w/v) to about 0.05% (w/v) sur 
factant. 
0219. In certain embodiments the compositions comprise: 
(a) about 3 mg/mL to about 90 mg/mL Antagonist A or 
another pharmaceutically acceptable salt thereof; (b) about 
1.0 mg/mL to about 30 mg/mL of a VEGF antagonist (e.g., 
ranibizumab, bevacizumab, aflibercept, ESBA 1008 or pegap 
tanib sodium); and one or both of (c) a buffer capable of 
achieving or maintaining the pH of the compositions to about 
pH 5.0 to about pH 8.0; and (d) a tonicity modifier. In certain 
embodiments, any of the compositions further comprises (e) 
about 3 mg/mL to about 90 mg/mL of an anti-C5 agent (e.g., 
ARC 1905 or a pharmaceutically acceptable salt thereof). In 
particular embodiments, the buffer, where present, comprises 
about 1 mM to about 100 mM sodium phosphate or about 1.0 
mM to about 10 mM histidine.HCl; and the tonicity modifier, 
where present, is about 0.5% (w/v) to about 10% (w/v) tre 
halose. 

0220. In certain embodiments, a composition of the inven 
tion comprises: (a) about 0.3 mg/mL to about 30 mg/mL 
Antagonist A or another pharmaceutically acceptable salt 
thereof; (b) about 0.5 mg/mL to about 20 mg/mL ranibizumab 
or a pharmaceutically acceptable salt thereof, and one or both 
of (c) a buffer capable of achieving or maintaining the pH of 
the composition at about pH 5.0 to about pH 8.0; and (d) a 
tonicity modifier. In certain embodiments, the buffer is about 
1 mM to about 20 mML-histidine or about 1 mM to about 20 
mM sodium phosphate, and the tonicity modifier is about 10 
mM to about 200 mM. NaCl, about 1% to about 20% (w/v) 
sorbitol, or about 1% to about 20% (w/v) trehalose. In par 
ticular embodiments, the composition of the invention further 
comprises: (e) about 0.001% (w/v) to about 0.05% (w/v) 
Surfactant. In particular embodiments, the composition fur 
ther comprises: (f) an anti-C5 agent, another PDGFantago 
nist, or another VEGFantagonist. In particular embodiments, 
the anti-C5agentis ARC 186, ARC 187, or ARC1905, and the 
other VEGFantagonist is bevacizumab or aflibercept. 
0221. In certain embodiments, a composition of the inven 
tion comprises: (a) about 0.3 mg/mL to about 30 mg/mL 
Antagonist A or another pharmaceutically acceptable salt 
thereof; and (b) about 0.5 mg/mL to about 25 mg/mL beva 
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cizumab or a pharmaceutically acceptable salt thereof, and 
one or both of (c) a buffer capable of achieving or maintain 
ing the pH of the composition at about pH 5.0 to about pH 8.0: 
and (d) atonicity modifier. In certain embodiments, the buffer 
is about 5 mM to about 200 mM sodium phosphate or about 
5 mM to about 200 mM Tris.HCl, and the tonicity modifier is 
about 10 mM to about 200 mM. NaCl, about 1% to about 20% 
(w/v) sorbitol, or about 1% to about 20% (w/v) trehalose. In 
particular embodiments, the composition of the invention 
further comprises: (e) about 0.001% (w/v) to about 0.05% 
(w/v) Surfactant. In particular embodiments, the composition 
further comprises: (f) an anti-C5 agent, another PDGF 
antagonist, and/or another VEGF antagonist. In particular 
embodiments, the anti-C5 agent is ARC 186, ARC 187, or 
ARC 1905, and the other VEGFantagonist is ranibizumab or 
aflibercept. 
0222. In certain embodiments, a composition of the inven 
tion comprises: (a) about 0.3 mg/mL to about 30 mg/mL 
Antagonist A or another pharmaceutically acceptable salt 
thereof; (b) about 5 mg/mL to about 40 mg/mL aflibercept or 
a pharmaceutically acceptable salt thereof, and one or more 
of (c) a buffer capable of achieving or maintaining the pH of 
the composition at about pH 5.0 to about pH 8.0; (d) atonicity 
modifier; and (e) 0 to about 10% (w/v) sucrose. In certain 
embodiments, the buffer is about 5 mM to about 50 mM 
phosphate, and the tonicity modifier is about 10 mM to about 
200 mM NaCl. In particular embodiments, the composition 
of the invention further comprises: (f) about 0.001% (w/v) to 
about 0.05% (w/v) surfactant. In particular embodiments, the 
composition further comprises: (g) an anti-C5 agent, another 
PDGF antagonist, and/or another VEGF antagonist. In par 
ticular embodiments, the anti-C5 agent is ARC 186, ARC 
187, or ARC1905, and the other VEGF antagonist is ranibi 
Zumab or bevacizumab. 
0223) In certain embodiments, a composition of the inven 
tion comprises: (a) about 3 mg/mL to about 90 mg/mL 
Antagonist A or another pharmaceutically acceptable salt 
thereof; (b) about 1.0 mg/mL to about 30 mg/mL ranibizumab 
or a pharmaceutically acceptable salt thereof, and one or both 
of (c) a buffer capable of achieving or maintaining the pH of 
the composition at about pH 5.0 to about pH 8.0; and (d) a 
tonicity modifier. In certain embodiments, the buffer com 
prises about 1 mM to about 100 mM sodium phosphate or 
about 1.0 mM to about 10 mM histidine.HCl, and the tonicity 
modifier is about 0.5% (w/v) to about 10% (w/v) trehalose. In 
particular embodiments, the composition further comprises: 
(e) an anti-C5 agent, another PDGF antagonist, and/or 
another VEGF antagonist. In particular embodiments, the 
anti-C5 agent is ARC186, ARC187, or ARC1905, and the 
other VEGFantagonist is bevacizumab or aflibercept. 
0224 Illustrative compositions include F1-F31, as 
described in Tables 3 and 4. Illustrative compositions are also 
described in PCT Application Publication No. WO2013/ 
181495. Any of these compositions may further comprise an 
anti-C5 agent, such as ARC 1905 or a pharmaceutically 
acceptable salt thereof. 

TABLE 3 

Composition Matrix for Illustrative Antagonist A: RanibiZumab Compositions 

Ant. A Iran. Polysorbate 
Comp. Buffer pH Tonicity Modifier (mg/mL) (mg/mL) 20 (% w/v) 

F1 10 mM Sodium Phosphate 7.3 150 mM NaCl 3 O O% 
F2 10 mM Sodium Acetate 5.05% (w/v) Sorbitol 3 5 O.01% 
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TABLE 3-continued 
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Composition Matrix for Illustrative Antagonist A: Ranibizunab Compositions 

Ant. A Iran. Polysorbate 
Comp. Buffer pH Tonicity Modifier (mg/mL) (mg/mL) 20 (% Viv) 

F3 10 mM Sodium Acetate S.O 130 mMNaC 3 5 O.01% 
F4 10 mMHistidine•HCl 5.5 10% (w/v) Trehalose O 5 O.01% 
F5 10 mMHistidine•HCl 6.05% (w/v) Sorbitol 3 5 O.01% 
F6 10 mMHistidine•HCl 6.O 130 mMNaC 3 5 O.01% 
F7 10 mM Sodium Phosphate 7.05% (w/v) Sorbitol 3 5 O.01% 
F8 10 mM Sodium Phosphate 7.O 130 mMNaC 3 5 O.01% 
F9 10 nM Tris OHC 8.05% (w/v) Sorbitol 3 5 O.01% 
F10 10 nM Tris OHC 8.0 130 mMNaC 3 5 O.01% 
F11 5 mM Sodium Phosphate + 6.5 75 mM NaCl + 3 5 O.OOS9/o 

5 mMHistidine 5% (w/v) Trehalose 
F27 10 mM Sodium Phosphate 7.3 150 nMNaC 30 O O% 
F28 10 mMHistidine•HCl 5.5 10% (w/v) Trehalose O 10 O.01% 
F29 10 mMHistidine•HCl 5.5 10% (w/v) Trehalose O 40 O.01% 
F30 5 mM Sodium Phosphate + 75 mMNaC+ 15 5 O.OOS9/o 

5 mMHistidine•HCI 5% (w/v) Trehalose 
F31 8 mM Sodium Phosphate + 20 mMNaCl- 24 8 O.OO2% 

2 mMHistidine•HCI 2% (w/v) Trehalose 

"Ant., A' is Antagonist A: 
'ran,” is ranibizumab 

TABLE 4 

Composition Matrix for Illustrative Antagonist A: Bevacizumab Compositions 

Antagonist A 
Concentration Bevacizumab 

(mg/mL, Concentration 
Comp. Buffer pH Tonicity Modifier oligo wt.) (mg/mL) Surfactant 

F12 10 mM 7.3 150 mM Sodium 30 O.O O% 
Phosphate Chloride 

F13 50 mM 4 5% (w/v) Sorbitol 3 2.5 O.02% 
Acetate Polysorbate 20 

F14 50 mM 4 130 mM Sodium 3 2.5 O.02% 
Acetate Chloride Polysorbate 20 

F15 50 mM 5 5% (w/v) Sorbitol 3 2.5 O.02% 
Acetate Polysorbate 20 

F16 50 mM 5 130 mM Sodium 3 2.5 O.02% 
Acetate Chloride Polysorbate 20 

F17 50 mM 6 5% (w/v) Sorbitol 3 2.5 O.02% 
Phosphate Polysorbate 20 

F18 50 mM 6.2 6% (w/v) Trehalose O 2.5 O.02% 
Phosphate Polysorbate 20 

F19 50 mM 6 130 mM Sodium 3 2.5 O.02% 
Phosphate Chloride Polysorbate 20 

F2O 50 mM 7 5% (w/v) Sorbitol 3 2.5 O.02% 
Phosphate Polysorbate 20 

F21 50 mM 7 130 mM Sodium 3 2.5 O.02% 
Phosphate Chloride Polysorbate 20 

F22 50 mM 8 5% (w/v) Sorbitol 3 2.5 O.02% 
Tris Polysorbate 20 

F23 30 mM 8 130 mM Sodium 3 2.5 O.02% 
Tris Chloride Polysorbate 20 

F24 30 mM 6.3 75 mM sodium 15 2.5 O.02% 
Phosphate Chloride + Polysorbate 20 

3% (w/v) Trehalose 
F25 10 mM 7.3 150 mM Sodium 3 O.O O% 

Phosphate Chloride 
F26 30 mM 6.3 75 mM sodium 3 2.5 O.02% 

Phosphate Chloride + Polysorbate 20 
3% (w/v) Trehalose 

0225. The methods or compositions according to the ments that are needed. The duration of the administration can 
invention can be administered alone or in conjunction with 
another therapy and can be provided at home, a doctor's 
office, a clinic, a hospital’s outpatient department, or a hos 
pital. Treatment can begin at a hospital so that the doctor can 
observe the therapy’s effects closely and make any adjust 

depend on the type of ophthalmological disease or disorder 
being treated or prevented, the age and condition of the Sub 
ject, the stage and type of the Subjects disease or disorder, 
and how the Subject responds to the treatment. Additionally, a 
Subject having a greater risk of developing an ophthalmologi 
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cal disease or disorder (e.g., a diabetic patient) can receive 
treatment to inhibit or delay the onset of symptoms. In one 
embodiment, the present methods or compositions allow for 
the administration of a relatively lower dose of each antago 
nist. 

0226. The dosage and frequency of administration of each 
antagonist can be controlled independently. For example, one 
antagonist can be administered three times per day, while the 
other antagonist can be administered once per day. Adminis 
tration can be performed in on-and-off cycles that include rest 
periods so that the subject’s body has a chance to recover from 
a side effect, if any. The antagonists can also be present in the 
same composition. 
0227. In other embodiments, Antagonist A or another 
pharmaceutically acceptable salt thereof and optionally, a 
VEGFantagonistand/or anti-C5 agent are administered prior 
to, during, and/or after another treatment. In one embodi 
ment, Antagonist A or another pharmaceutically acceptable 
salt thereof and the VEGFantagonist and/or anti-C5 agent are 
administered concurrently, Such as in a co-formulation, prior 
to, during, and/or after the other treatment. In other embodi 
ments, Antagonist A or another pharmaceutically acceptable 
salt thereof and the VEGF antagonist are administered 
sequentially, prior to, during, and/or after the other treatment. 
In some embodiments, Antagonist A or another pharmaceu 
tically acceptable salt thereof is administered prior to the 
administration of the VEGF antagonist. In other embodi 
ments, Antagonist A or another pharmaceutically acceptable 
salt thereof is administered subsequent to the administration 
of the VEGF antagonist. In some embodiments, the other 
treatment is performing Surgery. Examples of other treatment 
include pneumatic retinopexy, laser retinopexy, Scleral buck 
ling, and pars plana vitrectomy (PPV), laser photocoagula 
tion, or cryotherapy. 
0228 Administration of a composition disclosed herein 
with performing another treatment can improve retinal 
attachment success, improve visual acuity, reduce choroidal 
neovascularization or stabilize vision to a degree that is 
greater than performing the other treatment alone. For 
example, in Some embodiments, the administration of both 
Antagonist A or another pharmaceutically acceptable salt 
thereof with performing another treatment can improve reti 
nal attachment success, improve visual acuity, or stabilize 
vision to a degree that is greater than an additive effect of both 
Antagonist A or another pharmaceutically acceptable salt 
thereof with performing the other treatment. In some embodi 
ments, the synergistic effect is in reducing the size or growth 
of a tumor (e.g., in treating or preventing VHL disease, retinal 
capillary hemangioma, or Von Hippel angioma). In some 
embodiments, the synergistic effect is reducing or inhibiting 
scarring or fibrosis (e.g., ocular Scarring of fibrosis, Such as 
subretinal fibrosis). 
0229 Administration of both Antagonist A or another 
pharmaceutically acceptable salt thereof and the VEGF 
antagonist can improve retinal attachment Success, improve 
visual acuity, or stabilize vision to a degree that is greater than 
administration of Antagonist A or another pharmaceutically 
acceptable salt thereof or the VEGF antagonist. In some 
embodiments, the administration of Antagonist A or another 
pharmaceutically acceptable salt thereof and the VEGF 
antagonist can have a synergistic effect in treating or prevent 
ing an ophthalmological disease or disorder. For example, the 
administration of both Antagonist A or another pharmaceuti 
cally acceptable salt thereof and the VEGF antagonist can 
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improve retinal attachment success, improve visual acuity, or 
stabilize vision to a degree that is greater than an additive 
effect of administering both Antagonist A or another pharma 
ceutically acceptable salt thereof and the VEGFantagonist. In 
Some embodiments, the synergistic effect is in reducing the 
size or growth of a tumor (e.g., in treating or preventing VHL 
disease, retinal capillary hemangioma, or Von Hippel 
angioma). In some embodiments, the synergistic effect is 
reducing or inhibiting scarring or fibrosis (e.g., ocular scar 
ring of fibrosis, such as subretinal fibrosis). 
0230. In some embodiments, the methods comprise 
administering Antagonist A or another pharmaceutically 
acceptable salt thereof. VEGFantagonist and anti-C5 agent, 
in which two or more of Antagonist A or another pharmaceu 
tically acceptable salt thereof, the VEGF antagonist and the 
anti-C5 agent are present in the same composition. In certain 
embodiments, the PDGFantagonistand the VEGFantagonist 
are present in the same composition; in certain embodiments, 
Antagonist A or another pharmaceutically acceptable salt 
thereof and the anti-C5 agent are present in the same compo 
sition; and in certain embodiments, the VEGFantagonist and 
the anti-C5 agent are present in the same composition. In 
Some embodiments, all three of Antagonist A or another 
pharmaceutically acceptable salt thereof, the VEGFantago 
nist and the anti-C5 agent are present in the same composi 
tion. 
0231. In some embodiments, Antagonist A or another 
pharmaceutically acceptable salt thereof, the VEGFantago 
nist and the anti-C5 agent are administered sequentially. In 
one embodiment, Antagonist A or another pharmaceutically 
acceptable salt thereof is administered prior to the VEGF 
antagonist or the anti-C5 agent. In one embodiment, the 
VEGF antagonist is administered prior to Antagonist A or 
another pharmaceutically acceptable salt thereof or the anti 
C5 agent. In one embodiment, the anti-C5 agent is adminis 
tered prior to the VEGFantagonist or Antagonist A or another 
pharmaceutically acceptable salt thereof. In one embodiment, 
Antagonist A or another pharmaceutically acceptable salt 
thereof is administered prior to the VEGF antagonist and 
anti-C5 agent. In one embodiment, the VEGF antagonist is 
administered prior to Antagonist A or another pharmaceuti 
cally acceptable salt thereof and he-C5 agent. In one 
embodiment, the anti-C5 agent is administered prior to the 
VEGFantagonist and PDGF antagonist. 
0232. In certain embodiments, the subject is administered 
two or more active agents (e.g., Antagonist A or another 
pharmaceutically acceptable salt thereofanda VEGFantago 
nist) in a staggered dosing regimen, wherein one or more of 
the two or more active agents is administered before another 
one or more of the two or more active agents is administered 
to the subject. 
0233. In certain embodiments, the one or more active 
agent(s) is administered at least one day before the other one 
or more active agent(s). Accordingly, in some embodiments 
the present methods comprise administering on one or more 
days Antagonist A or another pharmaceutically acceptable 
salt thereof, one or more VEGF antagonists or one or more 
anti-C5 agents. 
0234. In one embodiment, the order of administration is: 
Antagonist A or another pharmaceutically acceptable salt 
thereof, followed by VEGF antagonist, followed by anti-C5 
agent. In another embodiment, the order of administration is: 
Antagonist A or another pharmaceutically acceptable salt 
thereof, followed by anti-C5 agent, followed by VEGF 
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antagonist. In another embodiment, the order of administra 
tion is: VEGF antagonist, followed by anti-C5 agent, fol 
lowed by Antagonist A or another pharmaceutically accept 
able salt thereof. In another embodiment, the order of 
administration is: VEGFantagonist, followed by Antagonist 
A or another pharmaceutically acceptable salt thereof, fol 
lowed by anti-C5 agent. In yet another embodiment the order 
of administration is: anti-C5 agent, followed by Antagonist A 
or another pharmaceutically acceptable salt thereof, followed 
by VEGF antagonist. In another embodiment the order of 
administration is: anti-C5 agent, followed by VEGFantago 
nist, followed by PDGF antagonist. 
0235. In some embodiments, the Antagonist A or another 
pharmaceutically acceptable salt thereof and the VEGF 
antagonist are administered concurrently, and the anti-C5 
agent is administered prior to or Subsequent to administration 
of the PDGF antagonist and VEGF antagonist. In some 
embodiments, Antagonist A or another pharmaceutically 
acceptable salt thereof and the anti-C5 agent are administered 
concurrently, and the VEGFantagonist is administered prior 
to or Subsequent to administration of Antagonist A or another 
pharmaceutically acceptable salt thereof and the VEGF 
antagonist. In some embodiments, the VEGF antagonist and 
anti-C5 agent are administered concurrently, and Antagonist 
A or another pharmaceutically acceptable salt thereof is 
administered prior to or Subsequent to administration of the 
anti-C5 agent and VEGFantagonist. 
0236. In other embodiments, the order of administration 

is: Antagonist A or another pharmaceutically acceptable salt 
thereof, followed by VEGF antagonist and anti-C5 agent, 
wherein the VEGFantagonistandanti-C5 agent are present in 
the same composition. In another embodiment, the order of 
administration is: VEGF antagonist, followed by anti-C5 
agent and Antagonist A or another pharmaceutically accept 
able salt thereof, wherein the anti-C5 agent and PDGF 
antagonist are present in the same composition. In yet another 
embodiment the order of administration is: anti-C5 agent, 
followed by Antagonist A or another pharmaceutically 
acceptable salt thereof and VEGF antagonist, wherein the 
PDGF antagonist and VEGF antagonist are present in the 
same composition. 
0237. In still other embodiments, the order of administra 
tion is: Antagonist A or another pharmaceutically acceptable 
salt thereof and VEGF antagonist, wherein Antagonist A or 
another pharmaceutically acceptable salt thereof and the 
VEGF antagonist are present in the same composition, fol 
lowed by anti-C5 agent. In another embodiment, the order of 
administration is: Antagonist A or another pharmaceutically 
acceptable salt thereofandanti-C5 agent, wherein Antagonist 
A or another pharmaceutically acceptable salt thereof and the 
anti-C5 agent are present in the same composition, followed 
by VEGF antagonist. In another embodiment, the order of 
administration is: VEGF antagonist and anti-C5 agent, 
wherein the VEGFantagonistandanti-C5 agent are present in 
the same composition, followed by Antagonist A or another 
pharmaceutically acceptable salt thereof. 
0238 For example, Antagonist A or another pharmaceuti 
cally acceptable salt thereof can be administered prior to or 
Subsequent to administration of a VEGFantagonist and/oran 
anti-C5 agent; a VEGF antagonist can be administered prior 
to or Subsequent to administration of Antagonist A or another 
pharmaceutically acceptable salt thereof and/or anti-C5 
agent; or an anti-C5 agent can be administered prior to or 
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Subsequent to administration of Antagonist A or another phar 
maceutically acceptable salt thereof and/or a VEGFantago 
nist. 
0239. In some embodiments, the present methods com 
prise administering a first agent prior to administering a sec 
ond agent. In some embodiments, the present methods com 
prise administering a first agent prior to administering a 
second agent and administering the second agent prior to 
administering a third agent. 
0240. In some embodiments, the present methods com 
prise concurrently administering a first agent and a second 
agent. In some embodiments, the present methods comprise 
concurrently administering a first agent and a second agent 
prior to administering a third agent. 
0241. In some embodiments, the present methods com 
prise administering a first agent prior to concurrently admin 
istering a second agent and third agent. 
0242. In some embodiments, the present methods com 
prise concurrently administering a first agent, a second agent 
and a third agent. 
0243 Illustrative groups of first agent, second agent and 
third agent are set forth below in Tables 5 and 6. 

TABLE 5 

Group First Agent Second Agent Third Agent 

A. Antagonist A or another 
pharmaceutically 
acceptable salt thereof 

B Antagonist A or another 
pharmaceutically 
acceptable salt thereof 

C VEGFantagonist 

VEGFantagonist Anti-C5 Agent 

Anti-C5 Agent VEGFantagonist 

Antagonist A or 
another 
pharmaceutically 
acceptable salt 

Anti-C5 Agent 

thereof 
D VEGFantagonist Anti-C5 Agent Antagonist A or 

another 
pharmaceutically 
acceptable 
salt thereof 

E Anti-C5 Agent Antagonist A or 
another 
pharmaceutically 
acceptable salt 

VEGFantagonist 

thereof 
F Anti-C5 Agent VEGFantagonist Antagonist A or 

another 
pharmaceutically 
acceptable 
salt thereof 

TABLE 6 

Group First Agent Second Agent Third Agent 

A. Antagonist A ranibizumab ARC1905 
B Antagonist A bevacizumab ARC1905 
C Antagonist A aflibercept ARC1905 
D Antagonist A pegaptainib sodium ARC1905 
E Antagonist A ESBA1008 ARC1905 
F Antagonist A ARC1905 ranibizumab 
G Antagonist A ARC1905 bevacizumab 
H Antagonist A ARC1905 aflibercept 
I Antagonist A ARC1905 pegaptainib Sodium 
J Antagonist A ARC1905 ESBA1008 
K ranibizumab Antagonist A ARC1905 
L bevacizumab Antagonist A ARC1905 
M aflibercept Antagonist A ARC1905 
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TABLE 6-continued 

Group First Agent Second Agent Third Agent 

N pegaptainib Sodium Antagonist A ARC1905 
O ESBA1008 Antagonist A ARC1905 
P ranibizumab ARC1905 Antagonist A 
Q bevacizumab ARC1905 Antagonist A 
R aflibercept ARC1905 Antagonist A 
S pegaptainib sodium ARC1905 Antagonist A 
T ESBA1008 ARC1905 Antagonist A 
U ARC1905 Antagonist A ranibizumab 
V ARC1905 Antagonist A bevacizumab 
W ARC1905 Antagonist A aflibercept 
X ARC1905 Antagonist A pegaptainib Sodium 
Y ARC1905 Antagonist A ESBA1008 
Z. ARC1905 ranibizumab Antagonist A 
AA ARC1905 bevacizumab Antagonist A 
AB ARC1905 aflibercept Antagonist A 
AC ARC1905 pegaptainib Sodium Antagonist A 
AD ARC1905 ESBA1008 Antagonist A 

0244. In some embodiments, the present methods com 
prise administering Antagonist A or another pharmaceuti 
cally acceptable salt thereof and two or more VEGFantago 
nists. In some embodiments, the present methods comprise 
administering Antagonist A or another pharmaceutically 
acceptable salt thereof and two or more anti-C5 agents. In 
Some embodiments, the present methods comprise adminis 
tering a VEGFantagonist and two or more anti-C5 agents. 
0245. In some embodiments, the present methods com 
prise administering Antagonist A or another pharmaceuti 
cally acceptable salt thereof prior to administering two or 
more VEGF antagonists. In some embodiments, the present 
methods comprise administering Antagonist A or another 
pharmaceutically acceptable salt thereof prior to administer 
ing a first VEGFantagonist and administering the first VEGF 
antagonist prior to administering a second VEGFantagonist. 
0246. In some embodiments, the present methods com 
prise concurrently administering Antagonist A or another 
pharmaceutically acceptable salt thereofanda VEGFantago 
nist. In some embodiments, the present methods comprise 
concurrently administering Antagonist A or another pharma 
ceutically acceptable salt thereof and a first VEGFantagonist 
prior to administering a second VEGFantagonist. 
0247. In some embodiments, the present methods com 
prise administering Antagonist A or another pharmaceuti 
cally acceptable salt thereofprior to concurrently administer 
ing a first VEGFantagonist and a second VEGFantagonist. 
0248. In some embodiments, the present methods com 
prise concurrently administering Antagonist A or another 
pharmaceutically acceptable salt thereof, a first VEGF 
antagonist and a second VEGFantagonist. 
0249. In some embodiments, the present methods com 
prise administering a VEGFantagonist prior to administering 
two PDGF antagonists (e.g., Antagonist A or another phar 
maceutically acceptable salt thereof and another PDGF 
antagonist). In some embodiments, the present methods com 
prise administering a VEGFantagonist prior to administering 
a first PDGF antagonist and administering the first PDGF 
antagonist prior to administering a second PDGF antagonist. 
0250 In some embodiments, the present methods com 
prise concurrently administering a VEGF antagonist and 
Antagonist A or another pharmaceutically acceptable salt 
thereof. In some embodiments, the present methods comprise 
concurrently administering a VEGF antagonist and a first 
PDGF antagonist prior to administering a second PDGF 
antagonist. 
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0251. In some embodiments, the present methods com 
prise administering a VEGFantagonist prior to concurrently 
administering a first PDGF antagonist and a second PDGF 
antagonist. 
0252. In some embodiments, the present methods com 
prise concurrently administering a VEGF antagonist, a first 
PDGF antagonist and a second PDGF antagonist. 
0253) In some embodiments, the present methods com 
prise administering Antagonist A or another pharmaceuti 
cally acceptable salt thereof prior to administering two or 
more anti-C5 agents. In some embodiments, the present 
methods comprise administering Antagonist A or another 
pharmaceutically acceptable salt thereof prior to administer 
ing a first anti-C5 agent and administering the first anti-C5 
agent prior to administering a second anti-C5 agent. 
0254. In some embodiments, the present methods com 
prise concurrently administering Antagonist A or another 
pharmaceutically acceptable salt thereof and an anti-C5 
agent. In some embodiments, the present methods comprise 
concurrently administering Antagonist A or another pharma 
ceutically acceptable salt thereof and a first anti-C5 agent 
prior to administering a second anti-C5 agent. 
0255. In some embodiments, the present methods com 
prise administering Antagonist A or another pharmaceuti 
cally acceptable salt thereofprior to concurrently administer 
ing a first anti-C5 agent and a second anti-C5 agent. 
0256 In some embodiments, the present methods com 
prise concurrently administering Antagonist A or another 
pharmaceutically acceptable salt thereof, a first anti-C5 agent 
and a second anti-C5 agent. 
0257. In some embodiments, the present methods com 
prise administering an anti-C5 agent prior to administering 
two or more PDGF antagonists. In some embodiments, the 
present methods comprise administering an anti-C5 agent 
prior to administering a first PDGF antagonist and adminis 
tering the first PDGF antagonist prior to administering a 
second PDGFantagonist. 
0258. In some embodiments, the present methods com 
prise concurrently administering an anti-C5 agent and 
Antagonist A or another pharmaceutically acceptable salt 
thereof. In some embodiments, the present methods comprise 
concurrently administering an anti-C5 agent and a first PDGF 
antagonist prior to administering a second PDGF antagonist. 
0259. In some embodiments, the present methods com 
prise administering an anti-C5 agent prior to concurrently 
administering a first PDGF antagonist and a second PDGF 
antagonist. 
0260. In some embodiments, the present methods com 
prise concurrently administering an anti-C5 agent, a first 
PDGF antagonist and a second PDGF antagonist. 
0261. In some embodiments, the present methods com 
prise administering a VEGFantagonist prior to administering 
two or more anti-C5 agents. In some embodiments, the 
present methods comprise administering a VEGFantagonist 
prior to administering a first anti-C5 agent and administering 
the first anti-C5 agent prior to administering a second anti-C5 
agent. 
0262. In some embodiments, the present methods com 
prise concurrently administering a VEGF antagonist and an 
anti-C5 agent. In some embodiments, the present methods 
comprise concurrently administering a VEGFantagonist and 
a first anti-C5 agent prior to administering a second anti-C5 
agent. 
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0263. In some embodiments, the present methods com- TABLE 7 
prise administering a VEGFantagonist prior to concurrently 
administering a first anti-C5 agent and a second anti-C5 Group First Agent Second Agent Third Agent 
agent. 

A. PDGF Antagonist VEGFantagonist VEGFantagonist 
10264) In Some embodiments, the present methods CO- B VEGFantagonist PDGF Antagonist VEGFantagonist 
prise concurrently administering a VEGFantagonist, a first C VEGFantagonist VEGFantagonist PDGF Antagonist 
anti-C5 agent and a second anti-C5 agent. D PDGF Antagonist Anti-C5 Agent Anti-C5 Agent 
0265. In some embodiments, the present methods com- E Anti-C5 Agent PDGF Antagonist Anti-C5 Agent 
prise administering an anti-C5 agent prior to administering F Anti-C5 Agent Anti-C5 Agent PDGFAntagonist 
two or more VEGF antagonists. In some embodiments, the G PDGF Antagonist PDGFAntagonist VEGFantagonist 

H PDGF Antagonist VEGFantagonist PDGF Antagonist present methods comprise administering an anti-C5 agent 
ior to administering a first VEGF antagonist and adminis- I VEGFantagonist PDGF Antagonist PDGF Antagonist 

prior 9. ntag J PDGF Antagonist PDGF Antagonist Anti-C5 Agent 
tering the first VEGF antagonist prior to administering a K PDGF Antagonist Anti-C5 Agent PDGF Antagonist 
second VEGFantagonist. L Anti-C5 Agent PDGF Antagonist PDGF Antagonist 
0266. In some embodiments, the present methods com 
prise concurrently administering an anti-C5 agent and a 

TABLE 8 

Group First Agent Second Agent Third Agent 

A. PDGF Antagonist First VEGFantagonist Second VEGFantagonist 
B First VEGFantagonist PDGF Antagonist Second VEGFantagonist 
C First VEGFantagonist Second VEGFantagonist PDGF Antagonist 
D PDGF Antagonist First Anti-C5 Agent Second Anti-C5 Agent 
E First Anti-C5 Agent PDGF Antagonist Second Anti-C5 Agent 
F First Anti-C5 Agent Second Anti-C5 Agent PDGF Antagonist 
G First PDGF Antagonist Second PDGF Antagonist VEGFantagonist 
H First PDGF Antagonist VEGFantagonist Second PDGF Antagonist 
I VEGFantagonist First PDGF Antagonist Second PDGF Antagonist 
J First PDGF Antagonist Second PDGF Antagonist Anti-C5 Agent 
K First PDGF Antagonist Anti-C5 Agent Second PDGF Antagonist 
L Anti-C5 Agent First PDGF Antagonist Second PDGF Antagonist 

VEGF antagonist. In some embodiments, the present meth- TABLE 9 
ods comprise concurrently administering an anti-C5 agent 
and a first VEGF antagonist prior to administering a second Group First Agent Second Agent Third Agent 
VEGF antagonist. A. Antagonist A ranibizumab Antagonist A 
0267 In some embodiments, the present methods com- B Antagonist A ranibizumab ranibizumab 
prise administering an anti-C5 agent prior to concurrently s NEA A agonis 
administering a first VEGF antagonist and a second VEGF agonis evacizuma evacizuma Antagonist A aflibercept Antagonist A 
antagonist. Antagonist A aflibercept aflibercept 

0268. In some embodiments, the present methods com- : NEA E. it. An Riis a i- tagonist pegaptainib Sodium pegaptainib Sodium prise concurrently administering an anti-C5 agent, a first Antagonist A ESBA1008 Antagonist A 
VEGFantagonist and a second VEGFantagonist. Antagonist A ESBA1008 ESBA1008 
0269. In some embodiments, the first agent and second K Antagonist A ARC1905 Antagonist A 
agent are PDGF antagonists, which can be the same or dif- Antagonist A ARC1905 ARC1905 M ranibizumab Antagonist A ranibizumab 
ferent. In some embodiment, the first agent and second agent N ranibizumab Antagonist A Antagonist A 
are VEGFantagonists, which can be the same or different. In O bevacizumab Antagonist A bevacizumab 
Some embodiments, the first agent and second agent are anti- { Sitab EA N agonist A atlibercept agonist atlibercept 
C5 agents, which can be the same or different. R aflibercept Antagonist A Antagonist A 
0270. In some embodiments, the first agent and third agent S pegaptainib Sodium Antagonist A pegaptainib Sodium 
are PDGFantagonists, which can be the same or different. In E. Sodium EA in a 
some embodiment, the first agent and third agent are VEGF agonist V ESBA1008 Antagonist A Antagonist A 
antagonists, which can be the same or different. In some W ARC1905 Antagonist A ARC1905 
embodiments, the first agent and third agent are anti-C5 X ARC1905 Antagonist A Antagonist A 
agents, which can be the same or different. Y ranibizumab ranibizumab Antagonist A 

Z. bevacizumab bevacizumab Antagonist A 
0271. In some embodiments, the second agent and third AA aflibercept aflibercept Antagonist A 
agent are PDGF antagonists, which can be the same or dif- AB pegaptainib Sodium pegaptainib Sodium Antagonist A 
ferent. In some embodiment, the secondagent and third agent AC ESBA1008 ESBA1008 Antagonist A 
are VEGFantagonists, which can be the same or different. In AD ARC1905 ARC1905 Antagonist A 
some embodiments, the second agent and third agent are ranibizumab ranibizumab bevacizumab AF ranibizumab bevacizumab ranibizumab 
anti-C5 agents, which can be the same or different. AG ranibizumab ranibizumab aflibercept 
0272 Illustrative groups of first agent, second agent and AH ranibizumab aflibercept ranibizumab 
third agent are set forth below in Tables 7, 8, 9 and 10. 
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TABLE 9-continued 

Group First Agent Second Agent Third Agent 

AI ranibizumab ranibizumab pegaptainib Sodium 
AJ ranibizumab pegaptainib Sodium ranibizumab 
AK ranibizumab ranibizumab ESBA1008 
AL ranibizumab ESBA1008 ranibizumab 
AM ranibizumab ranibizumab ARC1905 
AN ranibizumab ARC1905 ranibizumab 
AO bevacizumab bevacizumab ranibizumab 
AP bevacizumab ranibizumab bevacizumab 
AQ bevacizumab bevacizumab aflibercept 
AR bevacizumab aflibercept bevacizumab 
AS bevacizumab bevacizumab pegaptainib Sodium 
AT bevacizumab pegaptainib Sodium bevacizumab 
AU bevacizumab bevacizumab ESBA1008 
AV bevacizumab ESBA1008 bevacizumab 
AW bevacizumab bevacizumab ARC1905 
AX bevacizumab ARC1905 bevacizumab 
AY aflibercep aflibercep ranibizumab 
AZ aflibercep ranibizumab aflibercep 
BA aflibercep aflibercep bevacizumab 
BB aflibercep bevacizumab aflibercep 
BC aflibercep aflibercep pegaptainib Sodium 
BD aflibercep pegaptainib Sodium aflibercep 
BE aflibercep aflibercep ESBA1008 
BF aflibercep ESBA1008 aflibercep 
BG aflibercep aflibercep ARC1905 
BH aflibercep ARC1905 aflibercep 
B pegaptainib Sodium pegaptainib Sodium ranibizumab 
B pegaptainib Sodium ranibizumab pegaptainib Sodium 
BK pegaptainib Sodium pegaptainib Sodium bevacizumab 
BL pegaptainib Sodium bevacizumab pegaptainib Sodium 
BM pegaptainib Sodium pegaptainib Sodium aflibercep 
BN pegaptainib sodium aflibercep pegaptainib sodium 
BO pegaptainib sodium pegaptainib sodium ESBA1008 
BP pegaptainib sodium ESBA1008 pegaptainib Sodium 
BQ pegaptainib Sodium pegaptainib Sodium ARC1905 
BR pegaptainib sodium ARC1905 pegaptainib Sodium 
BS ESBA1008 ESBA1008 ranibizumab 
BT ESBA1008 ranibizumab ESBA1008 
BU ESBA1008 ESBA1008 bevacizumab 
BV ESBA1008 bevacizumab ESBA1008 
BW ESBA1008 ESBA1008 aflibercept 
BX ESBA1008 aflibercept ESBA1008 
BY ESBA1008 ESBA1008 pegaptainib Sodium 
BZ ESBA1008 pegaptainib sodium ESBA1008 
CA ESBA1008 ESBA1008 ARC1905 
CB ESBA1008 ARC1905 ESBA1008 
CC ARC1905 ARC1905 ranibizumab 
CD ARC1905 ranibizumab ARC1905 
CE ARC1905 ARC1905 bevacizumab 
CF ARC1905 bevacizumab ARC1905 
CO ARC1905 ARC1905 aflibercept 
CH ARC1905 aflibercept ARC1905 
CI ARC1905 ARC1905 pegaptainib Sodium 
CJ ARC1905 pegaptainib sodium ARC1905 
CK ARC1905 ARC1905 ESBA1008 
CL ARC1905 ESBA1008 ESBA1008 

TABLE 10 

Group First Agent Second Agent Third Agent 

A. Antagonist A ranibizumab bevacizumab 
B Antagonist A ranibizumab aflibercept 
C Antagonist A ranibizumab pegaptainib Sodium 
D Antagonist A bevacizumab aflibercept 
E Antagonist A bevacizutnab pegaptainib Sodium 
F Antagonist A aflibercept pegaptainib Sodium 
G ranibizumab bevacizumab Antagonist A 
H ranibizumab aflibercept Antagonist A 
I ranibizumab pegaptainib Sodium Antagonist A 
J bevacizumab aflibercert Antagonist A 
K bevacizumab pegaptainib Sodium Antagonist A 
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TABLE 10-continued 

Group First Agent Second Agent Third Agent 

L aflibercept pegaptainib Sodium Antagonist A 
M ranibizumab Antagonist A bevacizumab 
N ranibizumab Antagonist A aflibercept 
O ranibizumab Antagonist A pegaptainib Sodium 
P bevacizumab Antagonist A aflibercept 
Q bevacizumab Antagonist A pegaptainib Sodium 
R aflibercept Antagonist A pegaptainib Sodium 
S bevacizumab ranibizumab Antagonist A 
T aflibercept ranibizumab Antagonist A 
U pegaptainib Sodium ranibizumab Antagonist A 
V aflibercept bevacizumab Antagonist A 
W pegaptainib Sodium bevacizumab Antagonist A 
X pegaptainib Sodium aflibercept Antagonist A 
Y bevacizumab Antagonist A ranibizumab 
Z. aflibercept Antagonist A ranibizumab 
AA pegaptainib Sodium Antagonist A ranibizumab 
AB aflibercept Antagonist A bevacizumab 
AC pegaptainib Sodium Antagonist A bevacizumab 
AD pegaptainib Sodium Antagonist A aflibercept 
AE Antagonist A ARC187 ARC1905 
AF Antagonist A ARC1905 ARC187 
AG ARC187 ARC1905 Antagonist A 
AH ARC1905 ARC187 Antagonist A 
AI ARC187 Antagonist A ARC1905 
AJ ARC1905 Antagonist A ARC187 

0273. In one embodiment, two or more agents are admin 
istered concurrently. In one embodiment, the two or more 
agents administered concurrently are present in the same 
composition. In another embodiment, the two or more agents 
administered concurrently are each present in a separate com 
position. 
0274. In certain embodiments, the time period from 
administration of a first agent to administration of a second 
agent is at least 1 min, at least 5 min, at least 10 min, at least 
15 min, at least 30 min, or at least one hour. In certain embodi 
ments, the time period from administration of a first agent to 
administration of a second agent is between 1 min and 2 
hours, between 5 min and 2 hours, between 10 min and 2 
hours, between 15 min and 2 hours, between 30 min and 2 
hours, between 45 min and 2 hours, between 1 hour and 2 
hours, or between 30 minand 1 hour. In certain embodiments, 
the time period from administration of a first agent to admin 
istration of a second agent is about 1 min, about 2 min, about 
3 min, about 5 min, about 10 min, about 15min, about 20 min, 
about 25 min, about 30 min, about 35 min, about 40 min, 
about 45 min, about 50 min, about 55 min, about 60 min, 
about 90 min, or about 120 min. In certain embodiments, a 
second agent is administered within 90 days, 30 days, 10 
days, 5 days, 2 days, 1 day, 24 hours, 1 hour, 30 minutes, 10 
minutes, 5 minutes or one minute after administration of a 
Second agent. 
0275. In certain embodiments, the time period from 
administration of a second agent to administration of a third 
agent is at least 1 min, at least 5 min, at least 10 min, at least 
15 min, at least 30 min, or at least one hour. In certain embodi 
ments, the time period between administration of a second 
agent and administration of a third agentis between 1 minand 
2 hours, between 5 min and 2 hours, between 10 min and 2 
hours, between 15 min and 2 hours, between 30 min and 2 
hours, between 45 min and 2 hours, between 1 hour and 2 
hours, or between 30 minand 1 hour. In certain embodiments, 
the time period between administration of a second agent and 
administration of a third agent is about 1 min, about 2 min, 
about 3 min, about 5 min, about 10 min, about 15 min, about 
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20 min, about 25 min, about 30 min, about 35 min, about 40 
min, about 45min, about 50 min, about 55 min, about 60 min, 
about 90 min, or about 120 min. In certain embodiments, a 
third agent is administered within 90 days, 30 days, 10 days, 
5 days, 2 days, 1 day, 24 hours, 1 hour, 30 minutes, 10 
minutes, 5 minutes or one minute after administration of a 
Second agent. 
0276. In certain embodiments, the time period between 
concurrent administration of a first agent and a second agent 
and administration of a third agent is at least 1 min, at least 5 
min, at least 10 min, at least 15 min, at least 30 min, or at least 
one hour. In certain embodiments, the time period between 
concurrent administration of a first agent and a second agent 
and administration of a third agent is between 1 min and 2 
hours, between 5 min and 2 hours, between 10 min and 2 
hours, between 15 min and 2 hours, between 30 min and 2 
hours, between 45 min and 2 hours, between 1 hour and 2 
hours, or between 30 minand 1 hour. In certain embodiments, 
the time period from concurrent administration of a first agent 
and a second agent to administration of a third agent is about 
1 min, about 2 min, about 3 min, about 5 min, about 10 min, 
about 15 min, about 20 min, about 25 min, about 30 min, 
about 35 min, about 40 min, about 45 min, about 50 min, 
about 55 min, about 60 min, about 90 min, or about 120 min. 
In certain embodiments, administration of a third agent is 
within 90 days, 30 days, 10 days, 5 days, 2 days, 1 day, 24 
hours, 1 hour, 30 minutes, 10 minutes, 5 minutes or one 
minute of concurrent administration of a first agent and a 
Second agent. 
0277. In certain embodiments, the time period from 
administration of a first agent to concurrent administration a 
second agent and a third agent is at least 1 min, at least 5 min, 
at least 10 min, at least 15 min, at least 30 min, or at least one 
hour. In certain embodiments, the time period from adminis 
tration of a first agent to concurrent administration of a second 
agent and a third agent is between 1 min and 2 hours, between 
5 min and 2 hours, between 10 min and 2 hours, between 15 
minand 2 hours, between 30 minand 2 hours, between 45 min 
and 2 hours, between 1 hour and 2 hours, or between 30 min 
and 1 hour. In certain embodiments, the time period from 
administration of a first agent to concurrent administration of 
a second agent and a third agent is about 1 min, about 2 min, 
about 3 min, about 5 min, about 10 min, about 15 min, about 
20 min, about 25 min, about 30 min, about 35 min, about 40 
min, about 45min, about 50 min, about 55 min, about 60 min, 
about 90 min, or about 120 min. In certain embodiments, 
concurrent administration of a second agent and a third agent 
is within 90 days, 30 days, 10 days, 5 days, 2 days, 1 day, 24 
hours, 1 hour, 30 minutes, 10 minutes, 5 minutes or one 
minute of administration of a first agent. 
0278. The administration of two or more, such as three or 
more, active agents (e.g., Antagonist A or another pharma 
ceutically acceptable salt thereof, a VEGFantagonist and an 
anti-C5 agent) can have a synergistic effect in treating or 
preventing a disease or disorder, e.g., an ophthalmological 
disease or disorder. For example, administration of Antago 
nist A or another pharmaceutically acceptable salt thereof, 
VEGF antagonist and anti-C5 agent (or any two of these 
active agents) can improve retinal attachment Success, 
improve visual acuity, reduce choroidal neovascularization or 
stabilize vision to a degree that is greater than an additive 
effect of the active agents. 
0279. In certain embodiments, the invention provides 
methods for treating or preventing an ophthalmological dis 
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ease or disorder, comprising administering to a subject in 
need thereof one or more, in some embodiments two or more 
or three or more, active agents via an apparatus. In other 
embodiments, the methods further comprise performing Sur 
gery on the Subject. In other embodiments, the methods fur 
ther comprise administering another active agent, such as an 
antineoplastic drug, including but not limited to any of those 
described herein. In particular embodiments, the methods 
further comprise administering another active agent and per 
forming Surgery on the Subject. 
0280. In some embodiments, administration of Antagonist 
A or another pharmaceutically acceptable salt thereof, and 
optionally a VEGF antagonist and/or an anti-C5 agent to a 
Subject results in improved vision, such as increased visual 
acuity. In some embodiments, the Subject experienced mod 
erate vision loss, defined as losing 15 letters or more from 
baseline on ETDRS visual acuity testing, measured at week 
24, prior to treatment with Antagonist A or another pharma 
ceutically acceptable salt thereof. 
0281. In some embodiments, visual acuity testing is as 
described in Early Treatment Diabetic Retinopathy Study 
Research Group (ETDRS), Manual of Operations, Baltimore: 
ETDRS Coordinating Center, University of Maryland. Avail 
able from: National Technical Information Service, 5285 Port 
Royal Road, Springfield, Va. 22161: Accession No. PB85 
223006/AS; Ferris et al., Am J Ophthalmol 94:91-96, 1982: 
or Example 4, as described herein. In some embodiments, the 
visual acuity testing uses one or more charts available from 
http://www.nei.nih.gov/photo/keyword. 
asp?conditions=Eye--Charts&match-all, e.g., ETDRS visual 
acuity Chart 1, 2 and/or R. 
0282. In other embodiments, administration of Antagonist 
A or another pharmaceutically acceptable salt thereof and a 
VEGF antagonist results in fewer ocular adverse events, a 
decrease in size of RCH (e.g., measured by fundus photog 
raphy and FA), a decrease in exudation (measured by fundus 
photography, OCT, and FA), or a decrease in epiretinal pro 
liferation or retinal traction (assessed by fundus photogra 
phy), compared to those experienced by a subject who was 
not administered with Antagonist A or another pharmaceuti 
cally acceptable salt thereof. In some embodiments, the sub 
ject does not require, and the methods do not comprise, abla 
tive treatment of RCH or ocular surgery. 
0283. In some embodiments, administration of Antagonist 
A or another pharmaceutically acceptable salt thereof, and 
optionally a VEGF antagonist and/or an anti-C5 agent, to a 
subject results in improved vision independent of baseline 
lesion size or baseline vision, compared to vision of a subject 
who was not administered with Antagonist A or another phar 
maceutically acceptable salt thereof, or compared to a subject 
administered anti-VEGF monotherapy. In some embodi 
ments, administration of Antagonist A or another pharmaceu 
tically acceptable salt thereof, and optionally a VEGFantago 
nistand/or an anti-C5 agent, to a subject results in the Subject 
having a visual acuity of 20/40 or better, or 20/25 or better 
vision. In some embodiments, administration of Antagonist A 
or another pharmaceutically acceptable salt thereof, and 
optionally a VEGF antagonist and/or an anti-C5 agent to a 
subject results in an increased reduction in CNV size in the 
subject, compared to CNV size in a patient who was not 
administered with Antagonist A or another pharmaceutically 
acceptable salt thereof, or compared to a Subject administered 
anti-VEGF monotherapy. In some embodiments, administra 
tion of Antagonist A or another pharmaceutically acceptable 



US 2015/0017163 A1 

salt thereof, and optionally a VEGF antagonist and/or an 
anti-C5 agent, to a subject results in a reduction in CNV size 
(e.g., reduction in disc area (DA) size). In some embodiments, 
administration of Antagonist A or another pharmaceutically 
acceptable salt thereof, and optionally a VEGF antagonist 
and/or an anti-C5 agent to a subject result in an increased 
reduction in DA in the Subject, compared to DA in a patient 
who was not administered with Antagonist A or another phar 
maceutically acceptable salt thereof, or compared to a subject 
administered anti-VEGF monotherapy. In some embodi 
ments, the increased reduction in CNV size is in subjects with 
small baseline CNV, e.g., less than or equal to 1.62 DA (disc 
area). In some embodiments, the increased reduction in CNV 
size (e.g., in disc area) is in Subjects with large baseline CNV. 
e.g., greater than 1.62 DA. In some embodiments, adminis 
tration of Antagonist A or another pharmaceutically accept 
able salt thereof, and optionally a VEGFantagonist and/or an 
anti-C5 agent, to a subject results in neovascular regression. 
In some embodiments, administration of Antagonist A or 
another pharmaceutically acceptable salt thereof, and option 
ally a VEGF antagonist and/or an anti-C5 agent, to a subject 
results in reduced neovascular growth, compared to that 
occurringina Subject who was not administered with Antago 
nist A or another pharmaceutically acceptable salt thereof, or 
compared to a subject administered anti-VEGF monotherapy. 
In some embodiments, the reduced neovascular growth is 
anti-fibrosis. In some embodiments, administration of 
Antagonist A or another pharmaceutically acceptable salt 
thereof, and optionally a VEGFantagonist and/or an anti-C5 
agent, to a Subject results in a decrease in or absence of 
hyper-reflective material, e.g., sub-retinal hyper-reflective 
material. Such as a decrease in the size of Sub-retinal hyper 
reflective material (SHRM) as evidenced by spectral domain 
optical coherence tomography (SD-OCT). In some embodi 
ments, administration of Antagonist A or another pharmaceu 
tically acceptable salt thereof, and optionally a VEGFantago 
nistand/oran anti-C5 agent, to a Subject results in an increase 
in resolution of hyper-reflective material, e.g., Sub-retinal 
hyper-reflective material. Such as compared to a subject who 
was not administered with Antagonist A or another pharma 
ceutically acceptable salt thereof, or compared to a subject 
administered a VEGF antagonist, anti-VEGF monotherapy, 
and/or an anti-C5 agent. 
0284. In some embodiments, a subject with improved 
vision has a greater than 3-line, 4-line or 5-line gain in visual 
acuity. In one embodiment, a Subjects visual acuity is deter 
mined using a protocol Such as the Early Treatment for Dia 
betic Retinopathy Study (“ETDRS) or the Age-Related Eye 
Disease Study (AREDS) protocol. In some embodiments, 
visual acuity is measured using a modified ETDRS and/or 
AREDS protocol, such as the measurement of visual acuity 
described in Ferris et al., Am JOphthalmol94:91-96, 1982. In 
Some embodiments, visual acuity is measured as described in 
Early Treatment Diabetic Retinopathy Study Research Group 
(ETDRS), Manual of Operations, Baltimore: ETDRS Coor 
dinating Center, University of Maryland. Available from: 
National Technical Information Service, 5285 Port Royal 
Road, Springfield, Va. 22161: Accession No. PB85 223006/ 
AS. In other embodiments, visual acuity testing is measured 
as described in Example 4 below. In some embodiments, the 
visual acuity testing uses one or more charts available from 
http://www.nei.nih.gov/photo/keyword. 
asp?conditions=Eye--Charts&match-all, e.g., ETDRS visual 
acuity Chart 1, 2 and/or R. 
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0285. In one embodiment, a subjects visual acuity is 
determined by one or more of the following procedures: (1) 
measurement of best-corrected visual acuity (BCVA) with 
required manifest refraction; (2) measurement of corrected 
visual acuity with conditional manifest refraction; or (3) mea 
surement of corrected visual acuity without manifest refrac 
tion. 

0286. In one embodiment, each of the PDGF and VEGF 
antagonists is administered in an amount effective to treat or 
prevent an ophthalmological disease or disorder. The amount 
of antagonist that is admixed with the carrier materials to 
produce a single dosage can vary depending upon the Subject 
being treated and the particular mode of administration. 
0287. The dosage of each antagonist can depend on sev 
eral factors including the severity of the condition, whether 
the condition is to be treated or prevented, and the age, 
weight, and health of the person to be treated. Additionally, 
pharmacogenomic (the effect of genotype on the pharmaco 
kinetic, pharmacodynamic or efficacy profile of a therapeu 
tic) information about a particular patient may affect dosage 
used. Furthermore, the exact individual dosages can be 
adjusted somewhat depending on a variety of factors, includ 
ing the specific combination of antagonists being adminis 
tered, the time of administration, the route of administration, 
the nature of the formulation, the rate of excretion, the par 
ticular ophthalmological disease or disorder being treated, 
the severity of the disorder, and the anatomical location of the 
neovascular disorder. Some variations in the dosage can be 
expected. 
0288 Generally, when orally administered to a subject, 
the dosage of an antagonist of the present invention is nor 
mally 0.001 mg/kg/day to 100 mg/kg/day, 0.01 mg/kg/day to 
50 mg/kg/day, or 0.1 mg/kg/day to 10 mg/kg/day. Generally, 
when orally administered to a human, the dosage of an 
antagonist of the present invention is normally 0.001 mg to 
300 mg per day, 1 mg to 200 mg per day, or 5 mg to 50 mg per 
day. Dosages up to 200 mg per day may be necessary. For 
administration of an antagonist of the present invention by 
parenteral injection, the dosage is normally 0.1 mg to 250 mg 
per day, 1 mg to 20 mg per day, or 3 mg to 5 mg per day. 
Injections may be given up to four times daily. In some 
embodiments, the dosage of a PDGF or VEGFantagonist for 
use in the present invention is normally 0.1 mg to 1500 mg per 
day, or 0.5 mg to 10 mg per day, or 0.5 mg to 5 mg per day. A 
dosage of up to 3000 mg per day can be administered. 
0289. In some embodiments, for administration by 
parenteral injection of a three active agents (e.g., Antagonist 
A or another pharmaceutically acceptable salt thereof. VEGF 
antagonist and an anti-C5 agent or other combination dis 
closed herein), the dosage of each of the PDGF antagonist, 
VEGF antagonist and anti-C5 agent, is typically 0.1 mg to 
250 mg per day, 1 mg to 20 mg per day, or 3 mg to 5 mg per 
day. Injections may be given up to four times daily. Generally, 
when parenterally administered, the dosage of Antagonist A 
or another pharmaceutically acceptable salt thereof. VEGF 
antagonist, or anti-C5 agent is typically 0.1 mg to 1500 mg 
per day, or 0.5 mg to 10 mg per day, or 0.5 mg to 5 mg per day. 
A dosage of at least up to 3000 mg per day can be adminis 
tered. 

0290. In some embodiments, in which Antagonist A or 
another pharmaceutically acceptable salt thereof. VEGF 
antagonist and/or anti-C5 agent are ophthalmologically 
administered to a human, for example intravitreally, the dos 
age of each of Antagonist A or another pharmaceutically 
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acceptable salt thereof. VEGFantagonistandanti-C5 agent is 
typically 0.003 mg to 5.0 mg per eye per administration, or 
0.03 mg to 3.0 mg per eye per administration, or 0.1 mg to 1.0 
mg per eye per administration. In one embodiment, the dos 
age of each of Antagonist A or another pharmaceutically 
acceptable salt thereof. VEGFantagonistandanti-C5 agent is 
about 0.03 mg, about 0.3 mg, about 0.5 mg, about 1.0 mg. 
about 1.25 mg, about 1.5 mg, about 2.0 mg or about 3.0 mg 
per eye. In one embodiment, the dosage Antagonist A or 
another pharmaceutically acceptable salt thereof is about 
0.03 mg, about 0.3 mg, about 0.5 mg, about 1.0 mg, about 
1.25 mg, about 1.5 mg, about 2.0 mg, about 3.0 mg, or about 
4.0 mg per eye. In another embodiment, the dosage of a VEGF 
antagonist (e.g., ranibizumab, bevacizumab, aflibercept, 
ESBA 1008 or pegaptainib sodium) is about 0.03 mg, about 0.3 
mg, about 0.5 mg, about 1.0 mg, about 1.25 mg, about 1.5 mg. 
about 1.65 mg, about 2.0 mg, about 3.0 mg. or about 4.0 mg 
per eye. In another embodiment, the dosage of the anti-C5 
agent (e.g., ARC 1905 or a pharmaceutically acceptable salt 
thereof) is about 0.03 mg, about 0.3 mg, about 0.5 mg, about 
1.0 mg, about 1.25 mg, about 1.5 mg, about 1.65 mg, about 
2.0 mg, about 3.0 mg, or about 4.0 per eye. 
0291. In certain embodiments where a subject is adminis 
tered both Antagonist A or another pharmaceutically accept 
able salt thereof and a VEGF antagonist, and optionally an 
anti-C5 agent, the dosage of Antagonist A or another phar 
maceutically acceptable salt thereof) is about 1.5 mg, and the 
dosage of the VEGF antagonist (e.g., ranibizumab) is about 
0.5 mg. In certain embodiments where a subject is adminis 
tered both Antagonist A or another pharmaceutically accept 
able salt thereof and a VEGF antagonist, the dosage of 
Antagonist A or another pharmaceutically acceptable salt 
thereof is about 3.0 mg, and the dosage of the VEGFantago 
nist (e.g., ranibizumab) is about 0.5 mg. In certain embodi 
ments, a subject is administered both Antagonist A or another 
pharmaceutically acceptable salt thereofanda VEGFantago 
nist, wherein the dosage of Antagonist A or another pharma 
ceutically acceptable salt thereof) is about 1.5 mg, and the 
dosage of the VEGF antagonist (e.g., bevacizumab) is about 
1.25 mg. In certain embodiments, a subject is administered 
both Antagonist A or another pharmaceutically acceptable 
salt thereof and a VEGF antagonist, wherein the dosage of 
Antagonist A or another pharmaceutically acceptable salt 
thereof is about 3.0 mg, and the dosage of the VEGFantago 
nist (e.g., bevacizumab) is about 1.25 mg. In certain embodi 
ments, a subject is administered both Antagonist A or another 
pharmaceutically acceptable salt thereofanda VEGFantago 
nist, wherein the dosage of Antagonist A or another pharma 
ceutically acceptable salt thereof is about 1.5 mg, and the 
dosage of the VEGFantagonist (e.g., aflibercept) is about 2.0 
mg. In certain embodiments, a Subject is administered both 
Antagonist A or another pharmaceutically acceptable salt 
thereof and a VEGF antagonist, wherein the dosage of 
Antagonist A or another pharmaceutically acceptable salt 
thereof is about 3.0 mg, and the dosage of the VEGFantago 
nist (e.g., aflibercept) is about 2.0 mg. In certain embodi 
ments, a subject is administered both Antagonist A or another 
pharmaceutically acceptable salt thereofanda VEGFantago 
nist, wherein the dosage of Antagonist A or another pharma 
ceutically acceptable salt thereof is about 1.5 mg, and the 
dosage of the VEGF antagonist, e.g., pegaptainib Sodium, is 
about 1.65 mg. In certain embodiments, a Subject is admin 
istered both Antagonist A or another pharmaceutically 
acceptable salt thereof and a VEGF antagonist, wherein the 
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dosage of Antagonist A or another pharmaceutically accept 
able salt thereof is about 3.0 mg, and the dosage of the VEGF 
antagonist, e.g., pegaptainib sodium, is about 1.65 mg. 
0292. The dosage can range from about 0.01 mL to about 
0.2 mL administered per eye, or about 0.03 mL to about 0.15 
mL administered per eye, or about 0.05 mL to about 0.10 mL 
administered per eye. 
0293 Antagonist A or a pharmaceutically acceptable salt 
thereof can be delivered intravitreally at up to about 30 mg/ml 
with injection volumes up to 100 uL. 
0294 Illustrative Antagonist A/VEGFantagonist combi 
nation pairs and their dosages are set forth in Table 11: 

TABLE 11 

Combination 
No. PDGF Antagonist 

1 Antagonist A (about 1.5 mg) 

VEGF Antaponist 

ranibizumab (about 0.5 mg) 
2 Antagonist A (about 3.0 mg) ranibizumab (about 0.5 mg) 
3 Antagonist A (about 1.5 mg) bevacizumab (about 

1.25 mg) 
4 Antagonist A (about 3.0 mg) bevacizumab (about 

1.25 mg) 
5 Antagonist A (about 1.5 mg) aflibercept (about 2.0 mg) 
6 Antagonist A (about 3.0 mg) aflibercept (about 2.0 mg) 
7 Antagonist A (about 3.0 mg) pegaptainib sodium 

(about 1.65 mg) 
8 Antagonist A (about 3.0 mg) pegaptainib sodium 

(about 1.65 mg) 

0295. In particular embodiments wherein the subject is 
administered an anti-C5 agent in combination with Antago 
nist A or another pharmaceutically acceptable salt thereofand 
the VEGFantagonist, the anti-C5 agent may be administered 
at a dosage of about 0.03 mg, about 0.3 mg, about 0.5 mg. 
about 1.0 mg, about 1.25 mg, about 1.5 mg, about 2.0 mg or 
about 3.0 mg per eye. 
0296. In certain embodiments, ocular dosages of compo 
sitions comprising anti-C5aptamers, such as ARC 1905 and 
ARC187, or a pharmaceutically acceptable salt thereof, can 
range from about 0.01 mg to about 5 mg/eye or from about 0.1 
mg to about 3 mg/eye. For instance, ocular dosages of com 
positions comprising ARC 1905, ARC187, or a pharmaceuti 
cally acceptable salt thereof may be about 0.01 mg, about 
0.03 mg, about 0.05 mg, about 0.1 mg, about 0.3 mg, about 
0.5 mg, about 1 mg, about 1.5 mg, about 2 mg, about 2.5 mg. 
about 3 mg, about 3.5 mg, about 4 mg, about 4.5 mg. or about 
5 mg. Such dosages may be administered ocularly, for 
example by intravitreal injection, weekly, biweekly, monthly, 
or quarterly, optionally by a Sustained release device or for 
mulation. In some embodiments, the anti-C5aptamers (e.g., 
ARC 1905, ARC187, or a pharmaceutically acceptable salt 
thereof) can be administered in multiple injections (e.g., 
intravitreal injections) over a period of months separated by 
varying time intervals. In certain such embodiments, initial 
injections received early in the treatment regimen are sepa 
rated by a shorter interval than injections received later in the 
treatment regimen. For instance, one dosage regimen, par 
ticularly useful in methods for treating, preventing, or stabi 
lizing AMD (e.g., non-exudative type AMD or geographic 
atrophy), comprises administering initial injections at the 
start of treatment (e.g., first two, three, four, or five injections) 
of anti-C5aptamer (e.g., ARC 1905, ARC187, or a pharma 
ceutically acceptable salt thereof) on a monthly basis and 
administering Subsequent injections at longer intervals (e.g., 
every three, four, five, or six months). By way of example, the 
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first three injections of anti-C5aptamer are administered to a 
subject every month, whereas the fourth and fifth injections 
are administered three or four months after the previous injec 
tion. Intervals between injections of anti-C5aptamer may be 
adjusted based on the Subject's response to treatment as mea 
Sured, for example, by change in geographic atrophy lesion 
size or improvement or stabilization of visual acuity. 
0297. In some embodiments, an anti-C5aptamer is admin 
istered to a subject with a VEGF antagonist, wherein the 
dosage of the anti-C5 aptamer is about 0.03 mg, and the 
dosage of the VEGF antagonist, e.g., ranibizumab, is about 
0.5 mg. In certain embodiments, a Subject is administered 
both an anti-C5aptamer and a VEGFantagonist, wherein the 
dosage of the anti-C5aptamer is about 1.0 mg, and the dosage 
of the VEGFantagonist, e.g., ranibizumab, is about 0.5 mg. In 
certain embodiments, a Subject is administered both an anti 
C5aptameranda VEGFantagonist, wherein the dosage of the 
anti-C5aptamer is about 2.0 mg, and the dosage of the VEGF 
antagonist, e.g., ranibizumab, is about 0.5 mg. 
0298. In some embodiments, an anti-C5aptamer is admin 
istered to a subject with a VEGF antagonist, wherein the 
dosage of the anti-C5 aptamer is about 0.03 mg, and the 
dosage of the VEGFantagonist, e.g., bevacizumab, is about 
1.25 mg. In certain embodiments, a subject is administered 
both an anti-C5aptamer and a VEGFantagonist, wherein the 
dosage of the anti-C5aptamer is about 1.0 mg, and the dosage 
of the VEGFantagonist, e.g., bevacizumab, is about 1.25 mg. 
In certain embodiments, a subject is administered both an 
anti-C5aptamer and a VEGFantagonist, wherein the dosage 
of the anti-C5aptamer is about 2.0 mg, and the dosage of the 
VEGFantagonist, e.g., bevacizumab, is about 1.25 mg. 
0299. In some embodiments, an anti-C5aptamer is admin 
istered to a subject with a VEGF antagonist, wherein the 
dosage of the anti-C5 aptamer is about 0.03 mg, and the 
dosage of the VEGFantagonist, e.g., aflibercept, is about 2.0 
mg. In certain embodiments, a subject is administered both an 
anti-C5aptamer and a VEGFantagonist, wherein the dosage 
of the anti-C5aptamer is about 1.0 mg, and the dosage of the 
VEGFantagonist, e.g., aflibercept, is about 2.0 mg. In certain 
embodiments, a subject is administered both an anti-C5 
aptamer and a VEGF antagonist, wherein the dosage of the 
anti-C5aptamer is about 2.0 mg, and the dosage of the VEGF 
antagonist, e.g., aflibercept, is about 2.0 mg. 
0300 Administration of each antagonist can, indepen 
dently, be one to four times daily or one to four times per 
month or one to six times per year or once every two, three, 
four or five years. Administration can be for the duration of 
one day or one month, two months, three months, six months, 
one year, two years, three years, and may even be for the life 
of the patient. In one embodiment, the administration is per 
formed once a month for three months. Chronic, long-term 
administration will be indicated in many cases. The dosage 
may be administered as a single dose or divided into multiple 
doses. In general, the desired dosage should be administered 
at set intervals for a prolonged period, usually at least over 
several weeks or months, although longer periods of admin 
istration of several months or years or more may be needed. 
0301 In addition to treating pre-existing ophthalmologi 
cal diseases and disorders, the compositions can be adminis 
tered prophylactically in order to prevent or slow the onset of 
these disease and disorders. The term “prevent encompasses 
inhibiting or delaying the onset or progression of a disease or 
disorder. In prophylactic applications, the composition can be 
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administered to a patient susceptible to or otherwise at risk of 
a particular ophthalmological disease or disorder. 
0302) In one embodiment, Antagonist A or another phar 
maceutically acceptable salt thereof and the VEGFantagonist 
are administered to a subject in need of treatment therewith, 
typically in the form of an injectable pharmaceutical compo 
sition. Antagonist A or another pharmaceutically acceptable 
salt thereof and VEGFantagonist can be administered either 
in separate compositions or in a pharmaceutical composition 
comprising both the PDGFantagonist and VEGFantagonist. 
The administration can be by injection, for example by 
intraocular injection, or by using a drug delivery device. 
Parenteral, systemic, or transdermal administration is also 
within the scope of the invention. The administration of 
Antagonist A or another pharmaceutically acceptable salt 
thereof and the VEGFantagonist can be sequential in time or 
concurrent. When administered sequentially, the administra 
tion of each can be by the same or different route. In one 
embodiment, Antagonist A or another pharmaceutically 
acceptable salt thereof is administered within 90 days, 30 
days, 10 days, 5 days, 24 hours, 1 hour, 30 minutes, 10 
minutes, 5 minutes or one minute of administration of a 
VEGF antagonist. Where Antagonist A or another pharma 
ceutically acceptable salt thereof is administered prior to the 
VEGF antagonist, the VEGF antagonist is administered 
within a time and in an amount Such that the total amount of 
Antagonist A or another pharmaceutically acceptable salt 
thereof and VEGFantagonist is effective to treat or prevent an 
ophthalmological disease or disorder. Where the VEGF 
antagonist is administered prior to Antagonist A or another 
pharmaceutically acceptable salt thereof, Antagonist A or 
another pharmaceutically acceptable salt thereof is adminis 
tered within a time and in an amount Such that the total 
amount of Antagonist A or another pharmaceutically accept 
able salt thereof and VEGFantagonist is effective to treat or 
prevent an ophthalmological disease or disorder. 
0303. In one embodiment, Antagonist A or another phar 
maceutically acceptable salt thereof or VEGF antagonist 
(e.g., ranibizumab, bevacizumab, pegaptainib Sodium, 
ESBA 1008 or aflibercept) is administered intravitreally with 
a 30-gauge or 27-gauge needle. In some embodiments, a 0.5 
inch needle is used. In one embodiment, Antagonist A or 
another pharmaceutically acceptable salt thereof is adminis 
tered intravitreally with a 30-gauge 0.5 inch needle and a 
VEGF antagonist (e.g., ranibizumab, bevacizumab, pegap 
tanib sodium, ESBA 1008 or aflibercept) is administered 
intravitreally with a 27-gauge needle. In some embodiments, 
50 uL (1.5 mg in 0.05 mL) of Antagonist A or another phar 
maceutically acceptable salt thereof is administered intravit 
really with a 30-gauge 0.5 inch needle and 50 uL (0.5 mg in 
0.05 mL) of a VEGF antagonist (e.g., ranibizumab, bevaci 
Zumab, pegaptainib Sodium or aflibercept) is administered 
intravitreally with a 27-gauge needle. 
0304. In certain embodiments where Antagonist A or 
another pharmaceutically acceptable salt thereof Such as 
Antagonist A or another pharmaceutically acceptable salt 
thereof is used in combination with a VEGFantagonist, such 
as ranibizumab, bevacizumab, ESBA 1008, pegaptanib 
Sodium or aflibercept, one of these two agents is first admin 
istered to the Subject, and then the other agent is administered 
to the Subject. In particular embodiments, the two agents are 
both administered to the same eye of the subject. In particular 
embodiments, the two agents are both administered to both 
eyes of the Subject. The two agents may be administered to an 
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eye in either order, i.e., Antagonist A or another pharmaceu 
tically acceptable salt thereof may be administered first, and 
then the VEGFantagonist administered, or the VEGFantago 
nist may be administered first, and then Antagonist A or 
another pharmaceutically acceptable salt thereof adminis 
tered. The agent administered second may be administered 
immediately following administration of the agent adminis 
tered first, or the agent administered second may be admin 
istered after a time period following administration of the 
agent administered first. 
0305. In certain embodiments, the time period from 
administration of the first agent to administration of the sec 
ond agent is at least 1 min, at least 5 min, at least 10 min, at 
least 15 min, at least 30 min, or at least one hour. In certain 
embodiments, the time period from administration of the first 
agent to administration of the second agent is between 1 min 
and 2 hours, between 5 min and 2 hours, between 10 min and 
2 hours, between 15 min and 2 hours, between 30 min and 2 
hours, between 45 min and 2 hours, between 1 hour and 2 
hours, or between 30 minand 1 hour. In certain embodiments, 
the time period from administration of the first agent to 
administration of the second agent is about 1 min, about 2 
min, about 3 min, about 5 min, about 10 min, about 15 min, 
about 20 min, about 25 min, about 30 min, about 35 min, 
about 40 min, about 45 min, about 50 min, about 55 min, 
about 60 min, about 90 min, or about 120 min. 
0306 In certain embodiments, the present invention pro 
vides methods for treating or preventing any of the ophthal 
mological diseases described herein, comprising providing to 
a subject in need thereof. Antagonist A or another pharma 
ceutically acceptable salt thereof at a first time point, and 
providing to the Subject a VEGFantagonist, e.g., aflibercept, 
bevacizumab, ranibizumab, ESBA 1008, or pegaptanib 
Sodium, at a second time point, wherein the amount of time 
between the first time point and the second time point is about 
1 min, about 2 min, about 5 min, about 10 min, about 15 min, 
about 20 min, about 25 min, about 30 min, about 40 min, 
about 50 min, about 60 min, about 90 min, about 2 hours, 
about 4 hours, about 6 hours, about 8 hours, about 12 hours, 
about 24 hours, about 36 hours, about 48 hours, about three 
days, about four days, about five days, about six days, or 
about seven days. 
0307. In certain embodiments, Antagonist A or another 
pharmaceutically acceptable salt thereof and the VEGF 
antagonist are administered intravitreally. In certain embodi 
ments, about 1.5 mg or 3.0 mg of Antagonist A or another 
pharmaceutically acceptable salt thereof to an eye, and about 
0.5 mg, about 1.25 mg, about 1.65 mg. or about 2.0 mg of the 
VEGFantagonist is administered to an eye. In some embodi 
ments, the VEGF antagonist is administered intravitreally 
about 30 minutes after Antagonist A or another pharmaceu 
tically acceptable salt thereof is administered intravitreally. In 
Some embodiments, Antagonist A or another pharmaceuti 
cally acceptable salt thereof is administered intravitreally 
about 30 minutes after the VEGFantagonist is administered 
intravitreally. 
0308. In one embodiment, a VEGFantagonist is adminis 
tered to at least one eye of the subject, about 1 hour is allowed 
to elapse following administration of the VEGF antagonist, 
and then Antagonist A or another pharmaceutically accept 
able salt thereof is administered to the same eye. In one 
embodiment, Antagonist A or another pharmaceutically 
acceptable salt thereof is administered to at least one eye of 
the subject, about 1 hour is allowed to lapse following admin 
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istration of the PDGFantagonist, and then a VEGFantagonist 
is administered to the same eye. 
0309. In certain embodiments, the PDGF antagonist and 
the VEGF antagonist are administered to each eye in a total 
combined volume of less than or about 50 uL, less than or 
about 60LL, less than or about 70L, less than or about 80 uL. 
less than or about 90 uL, less than or about 100 uL, less than 
or about 120 uL, less than or about 150 uL, or less than or 
about 200 uL. 
0310. In certain embodiments, Antagonist A or another 
pharmaceutically acceptable salt thereof. VEGF antagonist 
and anti-C5 agent are administered intraocularly, e.g., intra 
vitreally. In particular embodiments, Antagonist A or another 
pharmaceutically acceptable salt thereof. VEGF antagonist 
and anti-C5 agent are administered to the mammal via a 
single injection, e.g., a single intraocular or intravitreal injec 
tion. In particular embodiments, Antagonist A or another 
pharmaceutically acceptable salt thereof. VEGF antagonist 
and anti-C5 agent are administered sequentially. In certain 
embodiments, two or more of Antagonist A or another phar 
maceutically acceptable salt thereof, a VEGF antagonist and 
an anti-C5 agent are administered at the same time, e.g., in the 
same composition. In particular embodiments, one of 
Antagonist A or another pharmaceutically acceptable salt 
thereof, a VEGFantagonist and an anti-C5 agent is adminis 
tered, and within about 30 seconds, one or two of others are 
Subsequently administered. In particular embodiments, all 
three of Antagonist A or another pharmaceutically acceptable 
salt thereof, a VEGF antagonist and an anti-C5 agent are 
administered within about 30 seconds or one minute of each 
other. In other embodiments, one of Antagonist A or another 
pharmaceutically acceptable salt thereof, a VEGFantagonist 
and an anti-C5 agent is administered, and one or both of the 
others are administered about 1 min, about 2 min, about 5 
min, about 10 min, about 15 min, about 20 min, about 25 min, 
about 30 min, about 40 min, about 50 min, about 60 min, 
about 90 min, about 2 hours, about 4 hours, about 6 hours, 
about 8 hours, about 12 hours, about 24 hours, about 36 hours, 
about 48 hours, about three days, about four days, about five 
days, about six days, or about seven days later. In other 
embodiments, one or two of Antagonist A or another phar 
maceutically acceptable salt thereof. VEGF antagonist and 
anti-C5 agent are administered, and the other is administered 
about 1 min, about 2 min, about 5 min, about 10 min, about 15 
min, about 20 min, about 25 min, about 30 min, about 40 min, 
about 50 min, about 60 min, about 90 min, about 2 hours, 
about 4 hours, about 6 hours, about 8 hours, about 12 hours, 
about 24 hours, about 36 hours, about 48 hours, about three 
days, about four days, about five days, about six days, or 
about seven days later. In certain embodiments, one of the 
PDGF antagonist, VEGF antagonist and anti-C5 agent is 
administered; and another is administered about 1 min, about 
2 min, about 5 min, about 10 min, about 15min, about 20 min, 
about 25 min, about 30 min, about 40 min, about 50 min, 
about 60 min, about 90 min, about 2 hours, about 4 hours, 
about 6 hours, about 8 hours, about 12 hours, about 24 hours, 
about 36 hours, about 48 hours, about three days, about four 
days, about five days, about six days, or about seven days 
later, and the remaining one is administered about 1 min, 
about 2 min, about 5 min, about 10 min, about 15 min, about 
20 min, about 25 min, about 30 min, about 40 min, about 50 
min, about 60 min, about 90 min, about 2 hours, about 4 
hours, about 6 hours, about 8 hours, about 12 hours, about 24 
hours, about 36 hours, about 48 hours, about three days, about 
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four days, about five days, about six days, or about seven days 
later. In certain embodiments wherein two of Antagonist A or 
another pharmaceutically acceptable salt thereof. VEGF 
antagonist and anti-C5 agent are present in the same compo 
sition, the composition is administered and the PDGFantago 
nist, VEGF antagonist or anti-C5 agent that is not present in 
the composition is administered about 1 min, about 2 min, 
about 5 min, about 10 min, about 15 min, about 20 min, about 
25 min, about 30 min, about 40 min, about 50 min, about 60 
min, about 90 min, about 2 hours, about 4 hours, about 6 
hours, about 8 hours, about 12 hours, about 24 hours, about 36 
hours, about 48 hours, about three days, about four days, 
about five days, about six days, or about seven days later. In 
other embodiments wherein two of Antagonist A or another 
pharmaceutically acceptable salt thereof. VEGF antagonist 
and anti-C5 agent are present in the same composition, 
Antagonist A or another pharmaceutically acceptable salt 
thereof. VEGFantagonist or anti-C5 agent that is not present 
in the composition is administered, and the composition is 
administered about 1 min, about 2 min, about 5 min, about 10 
min, about 15 min, about 20 min, about 25 min, about 30 min, 
about 40 min, about 50 min, about 60 min, about 90 min, 
about 2 hours, about 4 hours, about 6 hours, about 8 hours, 
about 12 hours, about 24 hours, about 36 hours, about 48 
hours, about three days, about four days, about five days, 
about six days, or about seven days later. 
0311. In certain embodiments, Antagonist A or another 
pharmaceutically acceptable salt thereof, e.g., Antagonist A 
or another pharmaceutically acceptable salt thereof, is admin 
istered about every 24 hours for two or more, three or more, 
four or more, five or more, six or more, or seven or more days, 
and a VEGF antagonist, e.g., aflibercept, bevacizumab, 
ESBA 1008, pegaptainib sodium or ranimizumab, is adminis 
tered about 48 hours following the first administration of 
Antagonist A or another pharmaceutically acceptable salt 
thereof. In certain embodiments, Antagonist A or another 
pharmaceutically acceptable Salt thereof is administered on 
each of four Successive days, i.e., day 1, day 2, day 3 and day 
4, and the VEGFantagonist (e.g., bevacizumab, ranicizumab, 
ESBA 1008, pegaptainib sodium or aflibercept) is adminis 
tered on the third day, i.e., day 3. In particular embodiments, 
a composition comprising Antagonist A or another pharma 
ceutically acceptable salt thereof, e.g., Antagonist A or 
another pharmaceutically acceptable salt thereof, is adminis 
tered to a Subject, and a composition comprising a VEGF 
antagonist is administered to the Subject about forty-eight 
hours later. 

0312. In one embodiment, about 50 mg/kg of Antagonist A 
or another pharmaceutically acceptable salt thereof (e.g., 
Antagonist A or another pharmaceutically acceptable salt 
thereof) is administered, e.g., intraperitoneally, on day 1, day 
2, day 3 and day 4, and about 1 mg/kg of a VEGFantagonist 
(e.g., bevacizumab, ranibizumab, ESBA 1008, pegaptanib 
Sodium, or aflibercept) is administered on day 3. In one 
embodiment, about 50 mg/kg of Antagonist A or another 
pharmaceutically acceptable salt thereof (e.g., Antagonist A 
or another pharmaceutically acceptable salt thereof) is 
administered on day 1, day 2, day 3 and day 4, and about 5 
mg/kg of a VEGF antagonist (e.g., bevacizumab, ranibi 
Zumab, ESBA 1008, pegaptainib sodium, or aflibercept) is 
administered on day 3. 
0313. In one embodiment, about 50 mg/kg of Antagonist A 
or another pharmaceutically acceptable Salt thereof is admin 
istered on day 1, day 2, day 3 and day 4, and about 1 mg/kg of 
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aflibercept is administered on day 3. In one embodiment, 
about 50 mg/kg of Antagonist A or another pharmaceutically 
acceptable salt thereof is administered on day 1, day 2, day 3 
and day 4, and about 5 mg/kg of aflibercept is administered on 
day 3. 
0314. In one embodiment, about 0.03 mg, about 0.3 mg, 
about 0.5 mg, about 1.0 mg, about 1.5 mg or about 3.0 mg of 
Antagonist A or another pharmaceutically acceptable salt 
thereof (e.g., Antagonist A or another pharmaceutically 
acceptable salt thereof) is administered intravitreally on day 
1, day 2, day 3 and day 4, and about 0.5 mg, about 1.0 mg. 
about 1.5 mg, about 1.65 mg, about 3.0 mg. or about 4.0 mg 
of a VEGF antagonist (e.g., bevacizumab, ranibiZumab, 
ESBA 1008, pegaptainib sodium, or aflibercept) is adminis 
tered intravitreally on day 3. In one embodiment, about 0.3 
mg or about 1.5 mg of Antagonist A or another pharmaceu 
tically acceptable salt thereof is administered intravitreally on 
day 1, day 2, day 3 and day 4, and about 0.5 mg of ranibi 
Zumab is administered intravitreally on day 3. In one embodi 
ment, about 0.3 mg or about 1.5 mg of Antagonist A or 
another pharmaceutically acceptable salt thereof is adminis 
tered intravitreally on day 1, day 2, day 3 and day 4, and about 
1.25 mg of bevacizumab is administered intravitreally on day 
3. In one embodiment, about 0.3 mg or about 1.5 mg of 
Antagonist A or another pharmaceutically acceptable salt 
thereof is administered intravitreally on day 1, day 2, day 3 
and day 4, and about 2.0 mg of aflibercept is administered 
intravitreally on day 3. In one embodiment, about 0.3 mg or 
about 1.5 mg of Antagonist A or another pharmaceutically 
acceptable salt thereof is administered intravitreally on day 1, 
day 2, day 3 and day 4, and about 1.65 mg of pegaptanib 
Sodium is administered intravitreally on day 3. 
0315. In some embodiments, Antagonist A or another 
pharmaceutically acceptable salt thereof and VEGFantago 
nist are administered every four weeks or every 30 days, for 
six treatments. In some embodiments, the VEGFantagonist is 
ranibizumab. In some embodiments, 0.3 mg of Antagonist A 
or another pharmaceutically acceptable salt thereof and 0.5 
mg of ranibizumab are administered every four weeks or 
every 30 days, for six treatments. In some embodiments, 1.5 
mg of Antagonist A or another pharmaceutically acceptable 
salt thereof and 0.5 mg of ranibizumab are administered every 
four weeks or every 30 days, for six treatments. 
0316. In some embodiments, 0.3 mg of Antagonist A or 
another pharmaceutically acceptable salt thereof and 1.25 mg 
of bevacizumab, 2.0 mg of aflibercept, or 1.65 mg of pegap 
tanib sodium are administered every four weeks or every 30 
days, for six treatments. In some embodiments, 1.5 mg of 
Antagonist A or another pharmaceutically acceptable salt 
thereof and 1.25 mg of bevacizumab, 2.0 mg of aflibercept, or 
1.65 mg of pegaptainib Sodium are administered every four 
weeks or every 30 days, for six treatments. 
0317. In some embodiments, the methods comprise 
administering Antagonist A or another pharmaceutically 
acceptable salt thereof, bevacizumab and aflibercept. In some 
embodiments, the methods comprise administering Antago 
nist A or another pharmaceutically acceptable salt thereof, 
bevacizumab and aflibercept every four weeks or every 30 
days, for six treatments. In some embodiments, the methods 
comprise administering 1.5 mg of Antagonist A or another 
pharmaceutically acceptable salt thereof, 1.25 mg of bevaci 
Zumab, and 2 mg of aflibercept. In some embodiments, the 
methods comprise administering 1.5 mg of Antagonist A or 
another pharmaceutically acceptable salt thereof, 1.25 mg of 
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bevacizumab, and 2 mg of aflibercept every four weeks or 
every 30 days, for six treatments. 
0318. In some embodiments, the methods comprise 
administering to a subject in need thereof (a) Antagonist A or 
another pharmaceutically acceptable salt thereof and (b) an 
VEGFantagonist, wherein (a) and (b) are administered in an 
amount that is effective for treating or preventing an ocular 
condition (e.g., wet AMD), and wherein the administering 
occurs once every month, tabout seven days, for 12 consecu 
tive months. 
0319. In some embodiments, the methods comprise 
administering to a subject in need thereof (a) Antagonist A or 
another pharmaceutically acceptable salt thereof and (b) an 
VEGFantagonist, wherein: (a) and (b) are administered in an 
amount that is effective for treating or preventing an ocular 
condition (e.g., wet AMD); and the administering occurs once 
every month, tabout seven days, for a first 12 consecutive 
months, and immediately thereafter once every two months, 
tabout seven days, for a second 12 consecutive months, com 
mencing on the second month of the second 12 consecutive 
months. 
0320 In some embodiments, the methods comprise 
administering to a subject in need thereof (a) Antagonist A or 
another pharmaceutically acceptable salt thereof and (b) an 
VEGFantagonist, wherein: (a) and (b) are administered in an 
amount that is effective for treating or preventing an ocular 
condition (e.g., wet AMD); and the administering occurs once 
every month, tabout seven days, for 24 consecutive months is 
also provided herein. 
0321. In some embodiments, the methods comprise 
administering to a subject in need thereof (a) Antagonist A or 
another pharmaceutically acceptable salt thereof and (b) an 
VEGFantagonist, wherein: (a) and (b) are administered in an 
amount that is effective for treating or preventing an ocular 
condition (e.g., wet AMD); and the administering occurs once 
every month, tabout seven days, for three consecutive 
months, and immediately thereafter once every two months, 
tabout seven days, for 12 consecutive months, commencing 
on the second month of the 12 consecutive months. 

0322. In some embodiments, the methods comprise con 
tinuous treatment, continuous and discontinuous treatments, 
and/or retreatments, e.g., for the treatment or preventing of 
wet-type AMD or subfoveal neovascular AMD. In some 
embodiments, continuous treatment comprises administering 
to Antagonist A or another pharmaceutically acceptable salt 
thereofand an anti-VEGF agent monthly (+7 days) for at least 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 consecutive months. In 
Some embodiments, Antagonist A or a pharmaceutically 
acceptable salt thereof is administered within about 1 min, 
about 2 min, about 5 min, about 10 min, about 15 min, about 
20 min, about 25 min, about 30 min, about 40 min, about 50 
min, about 60 min, about 90 min, about 2 hours, about 4 
hours, about 6 hours, about 8 hours, about 12 hours of admin 
istration of the VEGFantagonist. In some embodiments, the 
VEGF antagonist is administered prior to administration of 
Antagonist Aora pharmaceutically acceptable salt thereof. In 
other embodiments, Antagonist A or a pharmaceutically 
acceptable salt thereof is administered prior to administration 
of the VEGFantagonist. In some embodiments, Antagonist A 
or a pharmaceutically acceptable salt thereof and a VEGF 
antagonist are administered as a co-formulation. In some 
embodiments, the amount of Antagonist A or a pharmaceuti 
cally acceptable salt thereof administered is about 1.5 mg/eye 
and the amount of VEGFantagonist administered is about 0.5 
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mg/eye (e.g., ranibizumab), about 1.25 mg/eye (e.g., bevaci 
Zumab), about 1.65 mg/eye (e.g., pegaptainib Sodium), or 
about 2.0 mg/eye (e.g., aflibercept). 
0323. In some embodiments, the methods further com 
prise measuring the Subject's visual acuity. In some embodi 
ments, the Subject’s visual acuity is measured once every 
month, tabout seven days. In some embodiments, visual 
acuity is stable when it is stable for three consecutive months. 
In some embodiments, visual acuity is stable when at each of 
the last two of the three consecutive months, visual acuity is 
within 5 ETDRS letters (better or worse) of the subject's 
visual acuity at the first of the three consecutive months (i.e., 
the month immediately preceding the first of the two consecu 
tive following months). 
0324. In some embodiments, a subject is administered in 
accordance with the present methods until the subject’s visual 
acuity is stable. In some embodiments, a subject is adminis 
tered in accordance with the present methods until the sub 
ject's visual acuity is stable for three consecutive months. In 
Some embodiments, a Subject is administered in accordance 
with the present methods until the subjects visual acuity at 
each of the last two of the three consecutive months is sa 
five-ETDRS-letter difference from the subjects visual acuity 
of the first of the three consecutive months. In some embodi 
ments, a Subject is administered in accordance with the 
present methods until the Subject experiences no new or sig 
nificant intraretinal or Sub-retinal hemorrhage, or no increase 
of -50 um in foveal intraretinal fluid. In some embodiments, 
a subject is administered in accordance with the present meth 
ods until the subject’s visual acuity measured at each of the 
last two of the three consecutive months is 5 a five-ETDRS 
letter difference from the subject's visual acuity of the first of 
the three consecutive months, and the Subject experiences no 
new or significant intraretinal or Sub-retinal hemorrhage, and 
no increase of>50 um in foveal intraretinal fluid. 
0325 In some embodiments, discontinuous treatment is 
administered after continuous treatment, in which discon 
tinuous treatment is based on a physician's discretion, and the 
subject has stabilized vision as determined by 5 a five-ET 
DRS-letter difference in the subject’s visual acuity after con 
tinuous and discontinuous treatment. 

0326 In some embodiments, subjects with a loss of visual 
acuity of 5ETDRS letters from the previous monthly assess 
ment, new and significant intraretinal or Sub-retinal hemor 
rhage, and/oran increase of 250 um infoveal intraretinal fluid 
are retreated. 

0327. In some embodiments, the continuous method com 
prises administering Antagonist A or another pharmaceuti 
cally acceptable salt thereof and a VEGF antagonist in an 
amount that is effective for treating or preventing wet AMD, 
wherein the administering occurs once every month, tabout 
seven days, for 12 consecutive months. In some embodi 
ments, the methods further comprise measuring the Subjects 
visual acuity at one month, tabout seven days, immediately 
following the 12 consecutive months, wherein the subjects 
visual acuity measured on the twelfth of the 12 consecutive 
months and the one month immediately following the 12 
consecutive months issa five-ETDRS-letter difference in the 
subject’s visual acuity measured on the eleventh of the 12 
consecutive months. 

0328. In some embodiments, the methods further com 
prise measuring the Subject’s visual acuity once every month, 
tabout seven days, on each of an additional 11 consecutive 
months. In some embodiments, the Subject's visual acuity 
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measured on any two consecutive months of the additional 11 
consecutive months issa five-ETDRS-letter difference in the 
Subject’s visual acuity measured on a month immediately 
preceding the two consecutive months. 
0329. In some embodiments, the subject's visual acuity 
measured on the twelfth of the 12 consecutive months and the 
one month immediately following the 12 consecutive months 
is not sa five-ETDRS-letter difference in the subject's visual 
acuity measured on the eleventh of the 12 consecutive months 
and the Subject is retreated. In some embodiments, retreat 
ment comprises administering to the patient on the one month 
immediately following the 12 consecutive months Antagonist 
A or another pharmaceutically acceptable salt thereof and a 
VEGFantagonist in an amount that is effective for treating or 
preventing wet AMD, measuring the patient's visual acuity 
on a month, tabout seven days, immediately following the 
one month immediately following the 12 consecutive 
months, and administering to the Subject on eachimmediately 
following month Antagonist A or another pharmaceutically 
acceptable salt thereof and a VEGFantagonist in an amount 
that is effective for treating or preventing wet AMD, until the 
Subject’s visual acuity on any two consecutive following 
months is sa five-ETDRS-letter difference in the subjects 
visual acuity measured on a month immediately preceding 
the first of the two consecutive following months. In some 
embodiments, the total number of months does not exceed 24. 
0330. In some embodiments, wherein the subject’s visual 
acuity measured on the one month immediately following the 
12 consecutive months is not s5 a five-ETDRS-letter differ 
ence in the subject’s visual acuity measured on the twelfth of 
the 12 consecutive months and is not solely attributable to 
newly diagnosed foveal atrophy or worsening ocular media 
opacity, the method further comprises administering to the 
Subject on the one month immediately following the 12 con 
secutive months Antagonist A or another pharmaceutically 
acceptable salt thereof and a VEGFantagonist in an amount 
that is effective for treating or preventing wet AMD; and 
administering to the Subject on each immediately following 
month (a) and (b) in an amount that is effective for treating or 
preventing wet AMD, until the subject’s visual acuity mea 
Sured on any two consecutive following months is sa five 
ETDRS-letter difference in the subjects visual acuity mea 
Sured on a month immediately preceding the first of the two 
consecutive following months. In some embodiments, the 
total number of months does not exceed 24. 

0331. In some embodiments, wherein the subject presents 
intraretinal or Sub-retinal hemorrhage or a >50 Lim increase in 
foveal intraretinal fluid at one month, tabout seven days, 
immediately following the 12 consecutive months, the 
method further comprises administering to the Subject on the 
one month immediately following the 12 consecutive months 
Antagonist A or another pharmaceutically acceptable salt 
thereof an a VEGF antagonist in an amount that is effective 
for treating or preventing wet AMD; and administering to the 
Subject on each immediately following month (a) and (b) in 
an amount that is effective for treating or preventing wet 
AMD, until the subject’s visual acuity measured on any two 
consecutive following months is safive-ETDRS-letter differ 
ence in the Subject's visual acuity measured on a month 
immediately preceding the first of the two consecutive fol 
lowing months. In some embodiments, the total number of 
months does not exceed 24. 
0332 Also provided herein is a method comprising 
administering Antagonist A or another pharmaceutically 
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acceptable salt thereof and a VEGFantagonist intravitreally 
once every month, tabout seven days, for a first 12 consecu 
tive months, and immediately thereafter once every two 
months, tabout seven days, for a second 12 consecutive 
months, commencing on the second month of the second 12 
consecutive months. In some embodiments, Antagonist A or 
a pharmaceutically acceptable salt thereof is administered 
within about 1 min, about 2 min, about 5 min, about 10 min, 
about 15 min, about 20 min, about 25 min, about 30 min, 
about 40 min, about 50 min, about 60 min, about 90 min, 
about 2 hours, about 4 hours, about 6 hours, about 8 hours, 
about 12 hours of administration of the VEGFantagonist. In 
some embodiments, the VEGF antagonist is administered 
prior to administration of Antagonist A or a pharmaceutically 
acceptable salt thereof. In other embodiments, Antagonist A 
or a pharmaceutically acceptable salt thereof is administered 
prior to administration of the VEGF antagonist. In some 
embodiments, Antagonist A or a pharmaceutically acceptable 
salt thereof and a VEGF antagonist are administered as a 
co-formulation. In some embodiments, the amount of 
Antagonist A or a pharmaceutically acceptable salt thereof 
administered is about 1.5 mg/eye and the amount of VEGF 
antagonist administered is about 0.5 mg/eye (e.g., ranibi 
Zumab), about 1.25 mg/eye (e.g., bevacizumab), about 1.65 
mg/eye (e.g., pegaptainib Sodium), or about 2.0 mg/eye (e.g., 
aflibercept). 
0333. In some embodiments, the method further com 
prises measuring the Subject’s visual acuity once every 
month, tabout seven days, during the first 12 consecutive 
months and second 12 consecutive months. In some embodi 
ments, the Subject’s visual acuity measured on any one of the 
first, third, fifth, seven, ninth and eleventh months of the 
second consecutive 12 months decreased at least five ETDRS 
letters relative to the patient’s visual acuity measured on the 
month immediately preceding the first, third, fifth, seven, 
ninth or eleventh month of the second consecutive 12 months. 
0334. In some embodiments, the methods further com 
prises administering to the Subject an amount of Antagonist A 
or a pharmaceutically acceptable salt thereof and a VEGF 
antagonist effective for treating or preventing wet AMD on 
the month in which the subjects visual acuity measured the 
decrease of at least five ETDRS letters relative to the patients 
visual acuity measured on the immediately preceding month. 
0335. In some embodiments, the method further com 
prises administering Antagonist A or a pharmaceutically 
acceptable salt thereof and a VEGFantagonist on any one of 
the first, third, fifth, seven, ninth and eleventh months of the 
second consecutive 12 months. 

0336. In some embodiments, the decrease in visual acuity 
is attributed to solely newly diagnosed foveal atrophy or 
opacified ocular media. 
0337. In some embodiments, the subject presents intrareti 
nal or Sub-retinal hemorrhage or a 250 um increase in foveal 
intraretinal fluid on any one of the first, third, fifth, seven, 
ninth and eleventh months of the second consecutive 12 
months. 

0338. In some embodiments, the method further com 
prises administering Antagonist A or a pharmaceutically 
acceptable salt thereof and a VEGF antagonist on month in 
which the subject presents intraretinal or sub-retinal hemor 
rhage or a 250 um increase in foveal intraretinal fluid. 
0339. Also provided herein is a method comprising 
administering Antagonist A or another pharmaceutically 
acceptable salt thereof and a VEGFantagonist intravitreally 
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once every month, tabout seven days, for 24 consecutive 
months. In other embodiments, Antagonist A or another phar 
maceutically acceptable salt thereof and a VEGFantagonist 
are administered intravitreally once a month for three months 
and then every other month for the next 21 months. In some 
embodiments, Antagonist A or a pharmaceutically acceptable 
salt thereof is administered within about 1 min, about 2 min, 
about 5 min, about 10 min, about 15 min, about 20 min, about 
25 min, about 30 min, about 40 min, about 50 min, about 60 
min, about 90 min, about 2 hours, about 4 hours, about 6 
hours, about 8 hours, about 12 hours of administration of the 
VEGFantagonist. In some embodiments, the VEGFantago 
nist is administered prior to administration of Antagonist A or 
a pharmaceutically acceptable salt thereof. In other embodi 
ments, Antagonist A or a pharmaceutically acceptable salt 
thereof is administered prior to administration of the VEGF 
antagonist. In some embodiments, Antagonist A or a pharma 
ceutically acceptable salt thereof and a VEGFantagonist are 
administered as a co-formulation. In some embodiments, the 
amount of Antagonist A or a pharmaceutically acceptable salt 
thereof administered is about 1.5 mg/eye and the amount of 
VEGF antagonist administered is about 0.5 mg/eye (e.g., 
ranibizumab), about 1.25 mg/eye (e.g., bevacizumab), about 
1.65 mg/eye (e.g., pegaptainib sodium), or about 2.0 mg/eye 
(e.g., aflibercept). 

0340. In some embodiments, the methods comprise 
administering to a subject in need thereof (a) Antagonist A or 
another pharmaceutically acceptable salt thereof and (b) an 
VEGFantagonist, wherein (a) and (b) are administered in an 
amount that is effective for treating or preventing an ophthal 
mological disease or disorder (e.g., wet AMD), and wherein 
the administering occurs once every month, tabout seven 
days, for a first administration period of at least 3 consecutive 
months, followed by administering (a) and (b) for a second 
administration period at a frequency of at least every other 
month-tabout seven days beginning at two months-tabout 
seven days after the day of the last month of the first admin 
istration period on which (a) and (b) are administered. In 
Some embodiments, the first administration period is for at 
least 6 consecutive months. In some embodiments, the VEGF 
antagonist is ranibiZumab or bevacizumab, wherein (a) and 
(b) are administered at a frequency of once every 
month-tabout seven days during the second administration 
period and wherein the second administration period is at 
least about nine months. 

0341. In some embodiments, the methods further com 
prise measuring the Subject's visual acuity on a day that is 
prior to and within about one month of administration of (a) 
and (b). In some embodiments, the methods further comprise 
administering to the Subject (a) and (b) in an amount that is 
effective for treating or preventing an an ophthalmological 
disease or disorder (e.g., wet AMD), until the subject's visual 
acuity on any two consecutive following months is sa five 
ETDRS-letter difference in the subjects visual acuity mea 
Sured on a month immediately preceding the first of the two 
consecutive following months. 
0342. In some embodiments, the method further comprise 
administering to the Subject (a) and (b) every other month in 
an amount that is effective for treating or preventing an oph 
thalmological disease or disorder (e.g., wet AMD), until the 
Subject’s visual acuity on any two consecutive visual acuity 
assessments is not sa five-ETDRS-letter difference in the 
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Subject's visual acuity measured on a visual acuity assess 
ment immediately preceding the first of the two consecutive 
visual acuity assessments. 
0343. In other embodiments, the methods further com 
prise administering to the Subject (a) and (b) every month in 
an amount that is effective for treating or preventing an oph 
thalmological disease or disorder (e.g., wet AMD), until the 
Subject's visual acuity on any two consecutive following 
months is sa five-ETDRS-letter difference in the subjects 
visual acuity measured on a month immediately preceding 
the first of the two consecutive following months. 
0344. In some embodiments, the methods comprise 
administering to a subject in need thereof (a) Antagonist A or 
another pharmaceutically acceptable salt thereof and (b) 
aflibercept, wherein (a) and (b) are administered in an amount 
that is effective for treating or preventing an ophthalmologi 
cal disease or disorder (e.g., wet AMD), and wherein the 
administering occurs once every month, tabout seven days, 
for a first administration period of at least 3 consecutive 
months, followed by administering (a) and (b) for a second 
administration period at a frequency of at least every other 
month-tabout seven days beginning at two months-tabout 
seven days after the day of the last month of the first admin 
istration period on which (a) and (b) are administered. 
0345. In some embodiments, the subject has intraretinal or 
Sub-retinal hemorrhage or a 250 um increase in foveal intr 
aretinal fluid at one month, tabout seven days, immediately 
following the second administration period. In some embodi 
ments, the methods further comprise administering to the 
Subject on each month-tabout seven days, beginning on the 
month that immediately follows the second administration 
period (a) and (b) in an amount that is effective for treating or 
preventing wet AMD, until the subject’s visual acuity mea 
sured on any two consecutive months that follow the 12 
consecutive months issa five-ETDRS-letter difference in the 
Subject's visual acuity measured on a month immediately 
preceding the first of the two consecutive months. 
0346. In some embodiments, the total number of months 
of treatment does not exceed 24. 

0347 Pharmaceutical compositions according to the 
invention may be formulated to release Antagonist A or 
another pharmaceutically acceptable salt thereof, a VEGF 
antagonist, or an anti-C5 agent, Substantially immediately 
upon administration or at any predetermined time period after 
administration, using controlled release formulations. For 
example, a pharmaceutical composition can be provided in 
Sustained-release form. The use of immediate or Sustained 
release compositions depends on the nature of the condition 
being treated. If the condition consists of an acute disorder, 
treatment with an immediate release form can be utilized over 
a prolonged release composition. For certain preventative or 
long-term treatments, a Sustained released composition can 
also be appropriate. 
0348 Administration of one or both of the antagonists of, 
oran anti-C5 agent, in controlled release formulations can be 
useful where the antagonist, either alone or in combination, 
has (i) a narrow therapeutic index (e.g., the difference 
between the plasma concentration leading to harmful side 
effects or toxic reactions and the plasma concentration lead 
ing to a therapeutic effect is Small; generally, the therapeutic 
index, TI, is defined as the ratio of median lethal dose (LDs) 
to median effective dose (EDso)); (ii) a narrow absorption 
window in the gastro-intestinal tract; or (iii) a short biological 
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half-life, so that frequent dosing during a day is required in 
order to Sustain the plasma level at a therapeutic level. 
0349. Many strategies can be pursued to obtain controlled 
release in which the rate of release outweighs the rate of 
degradation or metabolism of the therapeutic antagonist. For 
example, controlled release can be obtained by the appropri 
ate selection of formulation parameters and ingredients, 
including, e.g., appropriate controlled release compositions 
and coatings. Examples include single or multiple unit tablet 
or capsule compositions, oil solutions, Suspensions, emul 
sions, microcapsules, microspheres, nanoparticles, patches, 
and liposomes. Methods for preparing Such Sustained or con 
trolled release formulations are well known in the art. 
0350 Antagonist A or another pharmaceutically accept 
able salt thereof, the VEGF antagonist, or the anti-C5 agent 
can also be delivered using a drug-delivery device Such as an 
implant. Such implants can be biodegradable and/or biocom 
patible, or can be non-biodegradable. The implants can be 
permeable to Antagonist A or another pharmaceutically 
acceptable salt thereof, the VEGFantagonist, or the anti-C5 
agent. Ophthalmic drug delivery devices can be inserted into 
a chamber of the eye. Such as the anterior or posterior cham 
ber or can be implanted in or on the Sclera, choroidal space, or 
an avascularized region exterior to the vitreous. In one 
embodiment, the implant can be positioned over an avascular 
region, such as on the Sclera, so as to allow for transcleral 
diffusion of Antagonist A or another pharmaceutically 
acceptable salt thereof, the VEGFantagonist, or the anti-C5 
agent to the desired site of treatment, e.g., the intraocular 
space and macula of the eye. Furthermore, the site of tran 
Scleral diffusion can be proximal to a site of neovasculariza 
tion Such as a site proximal to the macula. Suitable drug 
delivery devices are described, for example, in U.S. Publica 
tion Nos. 2008/0286334; 2008/0145406; 2007/0184089: 
2006/0233860; 2005/0244500; 2005/0244471; and 2005/ 
0244462, and U.S. Pat. Nos. 6,808,719 and 5,322,691, the 
contents of each of which is herein incorporated by reference 
in its entirety. 
0351. In one embodiment, the implant comprises Antago 
nist A or another pharmaceutically acceptable salt thereof 
and/or VEGF antagonist dispersed in a biodegradable poly 
mer matrix. The matrix can comprise PLGA (polylactic acid 
polyglycolic acid copolymer), an ester-end capped polymer, 
an acid end-capped polymer, or a mixture thereof. In another 
embodiment, the implant comprises Antagonist A or another 
pharmaceutically acceptable salt thereof and/or a VEGF 
antagonist, a Surfactant, and lipophilic compound. The lipo 
philic compound can be present in an amount of about 
80–99% by weight of the implant. Suitable lipophilic com 
pounds include, but are not limited to, glyceryl palmitostear 
ate, diethylene glycol monostearate, propylene glycol 
monostearate, glyceryl monostearate, glyceryl monoli 
noleate, glyceryl monooleate, glyceryl monopalmitate, glyc 
eryl monolaurate, glyceryl dilaurate, glyceryl mono 
myristate, glyceryl dimyristate, glyceryl monopalmitate, 
glyceryl dipalmitate, glyceryl monostearate, glyceryl distear 
ate, glyceryl monooleate, glyceryl dioleate, glyceryl monoli 
noleate, glyceryl dilinoleate, glyceryl monoarachidate, glyc 
eryl diarachidate, glyceryl monobelhenate, glyceryl 
dibelhenate, and mixtures thereof. In another embodiment, the 
implant comprises Antagonist A or another pharmaceutically 
acceptable salt thereof and/or a VEGF antagonist housed 
within a hollow sleeve. The PDGF antagonist or VEGF 
antagonist, or both, are delivered to the eye by inserting the 
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sleeve into the eye, releasing the implant from the sleeve into 
the eye, and then removing the sleeve from the eye. An 
example of this delivery device is described in U.S. Publica 
tion No. 2005/0244462, which is hereby incorporated by 
reference in its entirety. 
0352. In one embodiment, the implant is a flexible ocular 
insert device adapted for the controlled sustained release of 
Antagonist A or another pharmaceutically acceptable salt 
thereof and/or a VEGF antagonist into the eye. In one 
embodiment, the device includes an elongated body of a 
polymeric material in the form of a rod or tube containing 
Antagonist A or another pharmaceutically acceptable salt 
thereof. VEGF antagonist or both, and with at least two 
anchoring protrusions extending radially outwardly from the 
body. The device may have a length of at least 8 mm and the 
diameter of its body portion including the protrusions does 
not exceed 1.9 mm. The Sustained release mechanism can, for 
example, be by diffusion or by osmosis or bioerosion. The 
insert device can be inserted into the upper or lowerformix of 
the eye so as to be independent of movement of the eye by 
virtue of the formix anatomy. The protrusions can be of vari 
ous shapes such as, for example, ribs, screw threads, dimples 
or bumps, truncated cone-shaped segments or winding braid 
segments. In a further embodiment, the polymeric material 
for the body is selected as one which swells in a liquid envi 
ronment. Thus a device of smaller initial size can be 
employed. The insert device can be of a size and configuration 
Such that, upon insertion into the upper or lower formix, the 
device remains out of the field of vision so as to be well 
retained in place and imperceptible by a recipient over a 
prolonged period of use. The device can be retained in the 
upper or lowerformix for 7 to 14 days or longer. An example 
of this device is described in U.S. Pat. No. 5,322,691, which 
is hereby incorporated by reference in its entirety. 
0353 Kits 
0354. The invention relates to kits comprising one or more 
pharmaceutical compositions and instructions for use. At 
least two antagonists can be formulated together or in sepa 
rate compositions and in individual dosage amounts. The 
antagonists are also useful when formulated as pharmaceuti 
cally acceptable salts. In one embodiment, the kits comprise 
a composition comprising Antagonist A or another pharma 
ceutically acceptable salt thereof and a pharmaceutically 
acceptable carrier or vehicle and another composition com 
prising a VEGFantagonistanda pharmaceutically acceptable 
carrier or vehicle. In another embodiment, the kits comprise a 
composition comprising a VEGFantagonist, Antagonist A or 
another pharmaceutically acceptable salt thereof and a phar 
maceutically acceptable carrier or vehicle. Each of the kits 
compositions can be contained in a container. In some 
embodiments, the kits comprise an anti-C5 agent. 
0355 The kits can comprise (1) an amount of Antagonist 
A or another pharmaceutically acceptable salt thereof and a 
pharmaceutically acceptable carrier, vehicle, or diluent in a 
first unit dosage form; (2) an amount of a VEGF antagonist 
and a pharmaceutically acceptable carrier, vehicle, or diluent 
in a second unit dosage form; and (3) a container. The con 
tainer can be used to separate components and include, for 
example, a divided bottle or a divided foil packet. The sepa 
rate antagonist compositions may also, if desired, be con 
tained within a single, undivided container. In some embodi 
ments, the kits comprise an anti-C5 agent. 
0356. The kits can also comprise directions for the admin 
istration of the antagonists. The kits are particularly advanta 
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geous when the separate components are administered in 
different dosage forms, are administered at different dosage 
levels, or when titration of the individual antagonists is 
desired. 

EXAMPLES 

Example 1 

Antagonista and Ranibizumab Combination 
Therapy for Treating Subfoveal Neovascular Lesions 

Secondary to Neovascular Age-Related Macular 
Degeneration (NVAMD) 

0357. In this study, 449 subjects with subfoveal neovascu 
lar lesions secondary to NVAMD received six monthly intra 
vitreous injections of Antagonist A given in combination with 
ranibizumab (administered as Lucentis(R), commercially 
available from Genentech, South San Francisco, Calif.). 
Antagonist A was injected as the formulation shown in Table 
12. The primary efficacy endpoint in the study was the mean 
change in visual acuity from baseline at the week 24 visit. As 
pre-specified in the analysis plan, the Hochberg procedure 
(Hochberg, Y. (1988). A sharper Bonferroni procedure for 
multiple tests of significance. Biometrika. 75, 800-802) was 
employed to account for multiple dose comparisons. 
0358. The subjects were randomized in a 1:1:1 ratio to the 
groups shown in Table 13. 

TABLE 12 

37 
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with anti-VEGF monotherapy. Subjects treated with Lucen 
tis(R and either 1.5 mg/eye or 0.3 mg/eye Antagonist A 
showed an increase in visual acuity compared with those 
treated with Lucentis(R) alone (FIG. 2). The combination of 
1.5 mg/eye of Antagonist A and 0.5 mg of Lucentis met the 
pre-specified, alpha protected primary endpoint of Superior 
ity in mean change of visual acuity gain compared to ranibi 
Zumab monotherapy from baseline to 24 weeks (10.6 ETDRS 
letters at week 24, compared to 6.5 letters, p=0.019, repre 
senting a 62% additional benefit). (FIG. 3) Subjects treated 
with Lucentis(R and either 1.5 mg or 0.3 mg Antagonist A 
showed a 62% comparative benefit from baseline compared 
to treatment with Lucentis(R) alone. 

0360. In addition, the mean change in vision over time 
demonstrated the benefit of combination therapy at each mea 
sured time point over 24 weeks. (FIG. 4) That benefit was 
Sustained during the study and demonstrated increasing dif 
ferentiation of the curves at study closure. 
0361 Treatment with 0.5 mg of Lucentis(R) and either 1.5 
mg or 0.3 mg Antagonist A in wet AMD patients also had 
increased efficacy as compared to patients treated with 
Lucentis(R) alone, independent of baseline lesion size or 
vision. (FIGS.5A and 5B) 
0362. A greater percentage of subjects in the Combination 
Therapy (1.5 mg) group achieved enhanced visual outcomes 
compared to those in the Ranibizumab Monotherapy group 

Antagonist A formulation 

30 mg/mL. 

Reference to Solution Percent 
Name of Ingredient Standards Function Composition (w/v) 

Antagonist A In-house standard Drug Substance 30.0 mg 3% 
Monobasic Sodium USP.P. Eur pH buffering agent 0.3 mg O.O.3% 
Phosphate Monohydrate 
Dibasic Sodium Phosphate USP/Ph. Eur pH buffering agent 2.1 mg O.2% 
Heptahydrate 
Sodium Chloride USP.P. Eur Tonicity adjuster 9.0 mg O.9% 
Hydrochloric Acid NFP. Eur pH adjuster As needed 
Sodium Hydroxide NFP. Eur pH adjuster As needed 
Water for Injection USP.P. Eur Diluent C.S. 95.9% 
Nitrogen NFP. Eur Inert gas overlay 
Total Volume 1 ml 
Volume in Final Drug 230 microliters 
Product Presentation 

TABLE 13 with respect to multiple treatment endpoints at week 24, as 

Antagonist A and Ranibizumab Combination Therapy for Subfoveal 
Neovascular Lesions Secondary to NVAMD Treatment Groups 

Group 
No. Group Name Treatment Regimen 

1 Combination Therapy 
(0.3 mg) 

Subjects were administered 0.3 mg/eye 
of Antagonist A and 0.5 mg eye of 
Lucentis (R) 
Subjects were administered 1.5 mg/eye 
of Antagonist A and 0.5 mg eye of 
Lucentis (R) 
Subjects were administered Antagonist 
A Sham and 0.5 mg/eye of Lucentis (R) 

2 Combination Therapy 
(1.5 mg) 

3 Ranibizumab 
Monotherapy 

0359 Combination therapy proved superior in terms of 
mean visual gain when compared to eyes that were treated 

shown in FIG. 6A, and Table 14. 

TABLE 1.4 

Percentage of Subjects in the Combination Therapy (1.5 mg) Group and 
Ranibizumab Monotherapy Group with Visual Acuity Improvement 

Percentage of Patients 

Combination Therapy Ranibizumab 
Treatment Endpoint (1.5 mg) Monotherapy 

>3-lines of visual acuity 36.4% 28.6% 
improvement 
>4-lines of visual acuity 19.9% 11.6% 
improvement 
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TABLE 14-continued 

Percentage of Subjects in the Combination Therapy (1.5 mg) Group and 
RanibiZumab Monotherapy Group with Visual Acuity Improvement 

Percentage of Patients 

Combination Therapy Ranibizumab 
Treatment Endpoint (1.5 mg) Monotherapy 

>5-lines of visual acuity 11.9% 4.1% 
improvement 
e2040 vision after treatment 37.0% 31.9% 
e20.25 vision after treatment 12.3% 5.6% 

0363 Moreover, fewer subjects in the Combination 
Therapy (1.5 mg) group demonstrated a loss of visual acuity 
as compared to the number of subjects in the Ranibizumab 
Monotherapy group at week 24, as shown in FIG. 6B and 
Table 15. 

TABLE 1.5 

Percentage of Subjects in the Combination Therapy (1.5 mg) Group 
and Ranibizumab Monotherapy Group with Visual Acuity Loss 

Percentage of Patients 

Combination Therapy Ranibizumab 
Treatment Endpoint (1.5 mg) Monotherapy 

e1-lines of visual acuity loss 8.3% 21.5% 
e2-lines of visual acuity loss 3.4% 12.5% 
s20.125 vision after treatment 19.2% 27.8% 
s20, 200 vision after treatment 10.3% 13.9% 

0364 Subjects treated with Lucentis(R and 1.5 mg Antago 
nist A showed improved final visual acuity compared to 
patients treated with Lucentis(R monotherapy. (FIG. 7) Sub 
jects in the Combination Therapy (1.5 mg) group also showed 
increased reduction in CNV size in small and large baseline 
CNV as compared to subjects in the Ranibizumab Mono 
therapy group (FIGS. 8A and 8B). 
0365 Combination therapy was well tolerated. There 
were no events of endophthalmitis, retinal detachment, retinal 
tear or iatrogenic traumatic cataract after a total of 4431 
intravitreal injections (1776 administrations of Antagonist A 
and 2655 administrations of Lucentis(R). As expected, mean 
intraocular pressure (IOP) increased after each intravitreal 
injection consistent with a volume effect. However, mean IOP 
in all arms returned to pre-injection levels at the next visit, 
including at the end of the study. The systemic safety profile 
of combination therapy was similar to that of ranibizumab 
monotherapy. 
0366. The results of the trial show statistically significant 
Superior efficacy of the combination treatment with Antago 
nist A and ranibizumab over Lucentis(R (ranibizumab) mono 
therapy for the treatment of wet AMD. 

Example 2 

ARC 1905 for the Treatment of Wet AMD 

0367 Forty-three patients with subfoveal neovascular 
AMD received six monthly administrations of ARC1905 (0.3 
mg/eye, 1 mg/eye or 2 mg/eye) in combination with Lucentis. 
The mean change in visual acuity at week 24 was an increase 
of +13.6, +11.7 and +15.3 letters at the doses of 0.3 mg, 1 mg 
and 2 mg, respectively. Furthermore, 46%, 47% and 60% of 
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patients gained 3 or more lines of visual acuity at the doses of 
0.3 mg, 1 mg, and 2 mg, respectively. 

Example 3 

ARC1905 for the Treatment and Prevention of Dry 
AMD 

0368 Forty-seven patients with dry AMD were enrolled to 
receive five intravitreal injections of either 0.3 mg/eye or 1.0 
mg/eye of ARC1905 over a 36-week treatment period. FIG.9 
shows the mean change in geographic atrophy (GA) lesion 
area in dry AMD patients measured at week 24 in patients 
treated with either 0.3 mg or 1.0 mg doses of ARC 1905 at 
weeks 0, 4, and 8. FIG. 10 shows the mean change in GA 
lesion in dry AMD patients measured at week 24 and week 48 
in patients treated with either 0.3 mg or 1.0 mg doses of 
ARC 1905 at weeks 0, 4, 8, 24, and 36. The results show a 
dose-dependent reduction in growth of the GA lesion, indi 
cating ARC 1905 can slow the progression of GA in non 
exudative type AMD patients 

Example 4 

Visual Acuity Testing. Using ETDRS Chart 
0369 Best-corrected visual acuity is measured using stan 
dard charts, lighting, and procedures. Best correction is deter 
mined by careful refraction at that visit. 
0370 Chart 1 (FIG. 11) is used for testing the visual acuity 
of the right eye. Chart 2 (FIG. 12) is used for testing the left 
eye. Chart R (FIG. 13) is used for testing refraction. Subjects 
do not see any of the charts before the examination. 
0371. A distance of 4 meters is between the subject’s eyes 
and the visual acuity chart. With the box light off, not more 
than 15 foot-candles of light (161.4 Lux) fall on the center of 
the chart. To measure the amount of light, the room is set up 
for visual acuity testing, but with the box light off. The light 
meter is placed at the fourth line from the top of the chart, with 
its back against the chart and the reading is taken. If more than 
one lane is available for testing visual acuity, the visual acuity 
of an individual subject should be measured in the same lane 
at each visit. If different lanes are used to test visual acuity, 
they each meet the same standards. 
0372 Retroilluminated ETDRS charts are used. The illu 
minator box is either wall-mounted or mounted on a stand 
(available from Lighthouse Low Vision Services). The light 
box is mounted at a height such that the top of the third row 
letter is 49+2 inches from the floor. 
0373 The visual acuity light box is equipped with two 
20-watt fluorescent tubes (available from General Electric 
Cool Daylight) and a ballast which partially covers the tubes. 
Because the illumination of fluorescent tubes generally 
diminishes by 5 percent during the first 100 hours and by 
another 5 percent during the next 2000 hours, new tubes are 
kept on for 4 days (96 hours) continuously, and replaced once 
a year. 
0374. A sticker is placed on the back of the light box, 
indicating the date on which the present tubes were installed. 
A spare set of burned in bulbs is available. 
0375 Each tube is partly covered by a 14-inch fenestrated 
sleeve, which is open in the back. This serves as a baffle to 
reduce illumination. Each sleeve is centered on the tube with 
the opening towards the back. 
0376 All eyes are tested at 4 meters first, even if the 
refraction was performed at 1 meter. The subject is seated 
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comfortably directly in front of the chart so that the eyes 
remain at the 4 meter distance. Testing begins with the right 
eye. The subjects left eye is occluded. A folded tissue or eye 
pad lightly taped over the eye behind the trial frame serves as 
an effective occluder that allows eccentric fixation without 
inadvertent use of the covered eye. After testing the right eye, 
occlusion of the right eye is done before Chart 2 is put up for 
testing the left eye. 
0377 The lens correction from the subjective refraction is 
in the trial frame worn by the subject. 
0378. The subject is asked to read the letters slowly, 
approximately one letter per second. The subject is told that 
only one chance is given to read each letter on the chart. If the 
subject is unsure about the identity of the letter, then the 
Subject is encouraged to guess. 
0379 The subject begins by reading the top line of the 
chart and continue reading every letter on each Smaller line, 
from left to right on each line. The examiner circles every 
correct letter read and totals each line and the whole column 
(0 if no letters are correct) on the data collection form. An X 
is put through letters read incorrectly. Letters, for which no 
guess was attempted, are not circled. When a subject reaches 
a level where he/she cannot guess, the examiner may stop the 
test provided that the subject has made errors on previous 
guesses, which is a clear indication that the best visual acuity 
has been obtained. 
0380 When a subject cannot read at least 20 letters on the 
chart at 4.0 meters, the subject is tested at 1.0 meter. The 
distance from the subject to the chart should be measured 
again using the rigid one meter Stick. The distance is mea 
sured from the outer canthus to the center of the fourth letter 
(right eye) or the second letter (left eye) of the third line of the 
chart. The spherical correction in the trial frame should be 

SEQUENCE LISTING 

<16 Os NUMBER OF SEO ID NOS: 98 

<21 Os SEQ ID NO 1 
&211s LENGTH: 30 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic anti-PDGF aptamer 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
<222s. LOCATION: (1) . . (1) 
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changed by adding +0.75 to correct for the closer test dis 
tance. The Subject may fixate eccentrically or turn or shake 
his/her head to improve visual acuity. If this is done, the 
examiner ensures that the fellow eye remains occluded both 
centrally and peripherally and that the Subject does not move 
forward in the chair. Particular care should be taken to ensure 
the subject does not move forward when testing at 1 meter. 
The subject is reminded to blink. 
0381. The examiner does not tell the subject if a letter was 
identified correctly. The subject may be encouraged by neu 
tral comments, such as “good”, “next', and “OK”. 
0382. The examiner does not stand close to the chart dur 
ing testing. The examiner's attention is focused on the Subject 
and the data collection form. If the subject has difficulty 
locating the next line to read, the examiner may go up to the 
chart and point to the next line to be read, and then moves 
away from the chart. 
0383. When it is possible to measure the visual acuity of 
the eye at 4.0 meters (i.e., 20 or more letters read at 4 meters), 
the visual acuity score for that eye is recorded as the number 
of letters correct plus 30. The subject gets credit for the 301M 
letters even though they did not have to read them. Otherwise, 
the visual acuity score is the number of letters read correctly 
at 1.0 meter plus the number, if any, read at 4M. If no letters 
are read correctly at either 4.0 meters or 1 meter, then the 
visual acuity score is recorded as 0. 

INCORPORATION BY REFERENCE 

0384 All publications and patent applications disclosed in 
this specification are herein incorporated by reference to the 
same extent as if each individual publication or patent appli 
cation was specifically and individually indicated to be incor 
porated by reference. 

<223> OTHER INFORMATION: May be modified with two 20 kD polyethylene 
glycol polymer chains 
that are covalently attached to the two amino groups of a lysine 
residue via carbamate linkages 

22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
<222s. LOCATION: (1) . . (1) 
<223> OTHER INFORMATION: May be modified with a bifunctional 

alpha-hydroxy- omega-amino 
linker covalently attached to the polyethylene glycol polymer 
chains via an amide bond 

22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
<222s. LOCATION: (6) . . (6) 
<223> OTHER INFORMATION: May be 2'-fluoro-2'-deoxyuridine 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
<222s. LOCATION: (8) ... (8) 
<223> OTHER INFORMATION: May be 2'-fluoro-2'-deoxycytidine 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
<222s. LOCATION: (9) ... (9) 
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- Continued 

ER INFORMATION: May be 2'-O-Methyl-2'-deoxyguanosine 
22 Os. FEATURE: 

EAKEY: misc feature 
ATION: (9) . . (10 
ER INFORMATION: May be linked via hexaethylene glycol 

2'-O-Methyl-2'-deoxyguanosine 

2'-O-Methyl-2'-deoxyguanosine 

2'-fluoro-2'-deoxyuridine 

2'-fluoro-2'-deoxycytidine 

2'-O-Methyl-2'-deoxyadenosine 

&223s OTH 
moieties via phosphodiester 
linkages 

22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (14) . . (14) 
223 OTHER INFORMATION: ay be 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (16) ... (16) 
223 OTHER INFORMATION: ay be 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (19) . . (19) 
223 OTHER INFORMATION: ay be 
22 Os. FEATURE 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (2O) . . (2O) 
223 OTHER INFORMATION: ay be 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (21) ... (21) 
223 OTHER INFORMATION: ay be 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (21) ... (22) 
&223s OTH 

& 22 O FEATURE; 
EAKEY: misc feature 
ATION: (26) ... (27) 
ER INFORMATION: May be 

22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (28) ... (28) 
<223> OTHER INFORMATION: May be 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (29).. (29) 
<223> OTHER INFORMATION: May be 
22 Os. FEATURE: 

<221s NA. EAKEY: misc feature 
<222s. LOCATION: (30) ... (30) 

Caggculacg 

<210 SEQ 
<211s LEN 
212. TYP 

ER INFORMATION: May be 

UENCE: 1 

C gtagagcauc atgat cougt 

ID NO 2 
GTH: 21.37 
E: DNA 

<213> ORGANISM: Homo sapiens 

c cct gcctg 

tacgc.gc.gc 

aaaaccgga 

cggcgagcg 

Ccagcc.gag 

UENCE: 2 

c ctic cct gcgc accc.gcagcc 

c gcc catttitt cattcc.ctag 

a aaaaggaaaa aaaaaaaaaa 

g cagcc.gcagc ticgcagotcg 

g gC9ggCagac gaccgacgg 

C gC9cagoggg Cacgcc.gc.gc 

g ggcgcacacg Ctc.ccgc.ccc 

ER INFORMATION: May be linked via hexaethylene glycol 
moieties via phosphodiester 
linkages 

2'-fluoro-2'-deoxycytidine 

2'-fluoro-2'-deoxyuridine 

2'-O-Methyl-2'-deoxyguanosine 

an inverted orientation T (3'-3'-linked) 

atagagatac 

aag.cccaccc 

Cagc.ccgcag 

act cogcc.g 

gcgcggagca 

cct acccggc 

cct coctagg 

tittgcgc.gca 

tccagcct cq 

cc.cgcagagg 

cgt.ccacctg 

gct coccitcc 

Cacacataca 

Ctgcaaagag 

acgc.ccagag 

tCggc.cgggc 

gtttgcacct 

3 O 

6 O 

12 O 

18O 

24 O 

3OO 

360 
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- Continued 

gtgttgttgcag agggagcaca ggaggatago CdCat Cacca C cagcagct C ttgcc.ca.gag 1560 

ctgtgcagtg cagtggctga ttct attaga gaacg tatgc gttat ct coa toctitaatct 162O 

cagttgtttg cittcaaggac ctitt catctt caggatttac agtgcattct gaaagaggag 168O 

a catcaaaca gaattaggag ttgttgcaa.ca gct cttittga gaggaggcct alaaggacagg 1740 

agaaaagg to ttcaatcqtg gaaagaaaat taaatgttgt attaaataga t caccagota 18OO 

gttt cagagt taccatgitac gitatt coact agctgggttctgt attt cag ttctitt.cgat 1860 

acggct tagg gtaatgtcag tacaggaaaa aaactgtgca agtgagc acc tatt CC9tt 1920 

gccttgctta actictaaagc ticcatgtc.ct gggcc taaaa togtataaaa totggattitt 198O 

tttitttittitt tttgct cata t t cacatatg taalaccagaa cattctatot act acaaacc 2O4. O 

tggitttittaa aaaggalacta tittgctatgaattaaactt gtgtcgtgct gataggacag 21OO 

actggattitt toatatttct tattaaaatt totgc cattt agaagaagag aactacatt c 216 O 

atggitttgga agagataaac Ctgaaaagaa gagtggcctt atctt cactt tat cataag 222 O 

t cagtttatt tdttt cattg togtacatttt tatatto tcc titttgacatt ataactgttg 228O 

gcttittctaa tottgttaaa tatatictatt tttaccaaag g tatttaata ttcttttitta 234 O 

tgacaactta gat caact at ttittagcttg gtaaatttitt ctaaacacaa ttgttatagc 24 OO 

cagaggaaca aagatgat at aaaat attgt togctctgaca aaaatacatg tattt catt c 246 O 

tcqtatggtg ctagagittag attaatctgc attittaaaaa actgaattgg aatagaattg 252O 

gtaagttgca aag actttitt gaaaataatt aaattat cat atctitccatt cct gttattg 2580 

gagatgaaaa taaaaa.gcaa cittatgaaag tag acattca gatccagcca ttact aacct 264 O 

attic ctittitt toggggaaatc tdagcctago to agaaaaac ataaag.cacc titgaaaaaga 27 OO 

Cttggcagct tcc tdata aa gC9tgctgtg Ctgtgcagta ggalacacat C Ctatt tattg 276 O 

tgatgttgttg gttittatt at cittaaact ct gttccataca cittgtataaa tacatggata 282O 

ttitt tatgta cagaagtatgtct cittaa.cc agttcactta ttgtact ctd gcaatttaaa 288O 

agaaaatcag taaaat attt togcttgtaaa atgcttaata t cqtgcc tag gttatgtggit 294 O 

gact atttga atcaaaaatg tattgaat catcaaataaaa gaatgtggct attittgggga 3 OOO 

gaaaattaaa aaaaaaaa 3 O18 

<210s, SEQ ID NO 7 
&211s LENGTH: 345 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 7 

Met Ser Lieu. Phe Gly Lieu Lleu Lieu. Lieu. Thir Ser Ala Lieu Ala Gly Glin 
1. 5 1O 15 

Arg Glin Gly Thr Glin Ala Glu Ser Asn Lieu Ser Ser Lys Phe Glin Phe 
2O 25 3O 

Ser Ser Asn Lys Glu Glin Asn Gly Val Glin Asp Pro Gln His Glu Arg 
35 4 O 45 

Ile Ile Thr Val Ser Thr Asn Gly Ser Ile His Ser Pro Arg Phe Pro 
SO 55 6 O 

His Thr Tyr Pro Arg Asn Thr Val Lieu Val Trp Arg Lieu Val Ala Val 
65 70 7s 8O 

Glu Glu Asn Val Trp Ile Glin Lieu. Thir Phe Asp Glu Arg Phe Gly Lieu. 
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85 90 95 

Glu Asp Pro Glu Asp Asp Ile Cys Llys Tyr Asp Phe Val Glu Val Glu 
1OO 105 11 O 

Glu Pro Ser Asp Gly Thr Ile Leu Gly Arg Trp Cys Gly Ser Gly Thr 
115 12 O 125 

Val Pro Gly Lys Glin Ile Ser Lys Gly Asin Glin Ile Arg Ile Arg Phe 
13 O 135 14 O 

Val Ser Asp Glu Tyr Phe Pro Ser Glu Pro Gly Phe Cys Ile His Tyr 
145 150 155 160 

Asn. Ile Wal Met Pro Glin Phe Thr Glu Ala Wal Ser Pro Ser Wall Lieu. 
1.65 17O 17s 

Pro Pro Ser Ala Lieu Pro Lieu. Asp Lieu. Lieu. Asn. Asn Ala Ile Thr Ala 
18O 185 19 O 

Phe Ser Thr Lieu. Glu Asp Lieu. Ile Arg Tyr Lieu. Glu Pro Glu Arg Trp 
195 2OO 2O5 

Glin Lieu. Asp Lieu. Glu Asp Lieu. Tyr Arg Pro Thir Trp Gln Lieu. Lieu. Gly 
21 O 215 22O 

Lys Ala Phe Val Phe Gly Arg Llys Ser Arg Val Val Asp Lieu. Asn Lieu. 
225 23 O 235 24 O 

Lieu. Thr Glu Glu Val Arg Lieu. Tyr Ser Cys Thr Pro Arg Asin Phe Ser 
245 250 255 

Val Ser Ile Arg Glu Glu Lieu Lys Arg Thr Asp Thr Ile Phe Trp Pro 
26 O 265 27 O 

Gly Cys Lieu. Lieu Val Lys Arg Cys Gly Gly Asn. Cys Ala Cys Cys Lieu. 
27s 28O 285 

His Asn. Cys Asn. Glu. Cys Glin Cys Val Pro Ser Llys Val Thir Lys Llys 
29 O 295 3 OO 

Tyr His Glu Val Lieu. Glin Lieu. Arg Pro Llys Thr Gly Val Arg Gly Lieu. 
3. OS 310 315 32O 

His Llys Ser Lieu. Thir Asp Wall Ala Lieu. Glu. His His Glu Glu. Cys Asp 
3.25 330 335 

Cys Val Cys Arg Gly Ser Thr Gly Gly 
34 O 345 

<210s, SEQ ID NO 8 
&211s LENGTH: 3997 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 8 

tcticaggggg. c9cggc.cggg gctggagaac gctgctgctic cqctcgc.ctg. CCC cct aga 6 O 

titcggcgctg. ccc.gc.ccc.ct gcagoctgtg Ctgcagotgc cq9ccaccgg agggggcgaa 12 O 

caaacaaacg tdaacctgtt gtttgtc.ccg tolaccattta t cagotcagc accacaagga 18O 

agtgcggcac ccacacgc.gc ticggaaagtt cagcatgcag gaagtttggg gagagct cqg 24 O 

cgattagcac agcgacCCgg gcc agcgcag gC9agcgca gC9g.cgaga gCdCagggcg 3OO 

gcgcggcgtc. g.gtc.ccggga gcaga acccg gCtttitt Ctt ggagcgacgc tigt ct ct agt 360 

cgctgatc cc aaatgcaccg gct catctitt gtctacactic taatctg.cgc aaacttittgc 42O 

agctgtcggg acacttctgc aacco cqcag agcgcatcca toaaagctitt gcgcaacgc.c 48O 

alacct caggc gagatgagag caat Cacctic acagacittgt accgaagaga tigagaccatc 54 O 
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Caggtgaaag gaaacggcta C9tgcagagt cct agatt.cc caac agct a CCC caggaac 6OO 

Ctgctic ctga catggcggct t cact citcag gagaatacac ggatacagct agtgtttgac 660 

aatcagtttggattagagga agcagaaaat gat atctgta gg tatgattt ttggaagtt 72 O 

gaagat at at C caaaccag taccattatt agaggacgat ggtgtggaca Caaggaagtt 78O 

cctic caagga taaaat caag aacgaaccaa attaaaatca cattcaagtic cqatgacitac 84 O 

tttgtggcta aacctggatt caagattitat tatt ctittgc tiggaagattt coaac cc.gca 9 OO 

gcagottcag agaccaactg ggaatctgtc. acaagcticta titt caggggt atcctataac 96.O 

tctic catcag taacggat.cc cactctgatt gcggatgctic toggacaaaaa aattgcagaa O2O 

tittgatacag toggaagat cit gct caagtac ttcaatccag agt catggca agaagat citt O8O 

gagaatatgt atctggacac ccct cqgt at Cagg caggt cataccatga cc.ggalagtoa 14 O 

aaagttgacc tigataggct caatgatgat gccaa.gc.gtt acagttgcac toccaggaat 2OO 

tact cqgt ca atataagaga agagctgaag ttggccalatg tdgtc.ttct t t c cacgttgc 26 O 

CtcCtcgtgc agcgctgtgg aggaaattgt ggctgtggala Ctgtcaactg gaggit cotgc 32O 

acatgcaatt Cagggaaaac C9tgaaaaag tat catgagg tattacagtt tagcctggc 38O 

Cacatcaaga ggaggggtag agctalagacic atggctictag ttgacatcca gttggat cac 44 O 

Catgaacgat gtgattgt at Ctgcagotca agaccacctic gataagagala ttgcacat c SOO 

citta cattaa gcc togaaaga acctittagtt taaggagggit gagataagag acc ctitt to c 560 

taccagcaac caaact tact act agcctgc aatgcaatga acacaagtgg ttgctgagtic 62O 

t cagcc ttgc tittgttaatg ccatggcaag tagaaaggta tat catcaac ttctatacct 68O 

aagaatatag gattgcattt aataatagtg tttgaggitta tatatgcaca aacacacaca 74 O 

gaaatatatt catgtctatog togtatataga t caaatgttt tttittggitat atataac cag 8OO 

gtacaccaga gcttacatat gtttgagtta gacticittaaa atc ctittgcc aaaataaggg 86 O 

atgg to aaat atatgaaaca tdt ctittaga aaatttagga gataaattta tttittaaatt 92 O 

ttgaaacaca aaacaattitt gaatc.ttgct ct cittaaaga aag catcttg tat attaaaa 98 O 

atcaaaagat gaggctttct tacatataca tottagttga ttattaaaaa aggaaaaata 2O4. O 

tggttt coag agaaaaggcc aatacctaag catttitt toc atgagaag.ca citgcatactt 21OO 

acctatgtgg actataataa cct gt citcca aaaccatgcc ataataatat aagtgctitta 216 O 

gaaattaaat cattgttgttt tittatgcatt ttgct gaggc atgct tatt c atttalacacc 222 O 

tat citcaaaa act tact tag aaggttttitt attatagt cc tacaaaagac aatgtataag 228O 

ctgtaacaga attittgaatt gtttittctitt gcaaaac ccc ticcacaaaag caaatcc titt 234 O 

Caagaatggc atgggcattctgt atgalacc titt coagatg gtgttcagtgaaagatgtgg 24 OO 

gtagttgaga acttaaaaag tsaac attga aac atcgacg taactggaaa ttaggtggga 246 O 

tatttgatag gatccatat c taataatgga titcgaact ct c caaactaca cca attaatt 252O 

taatgitat ct togcttttgtg titc.ccgtott tttgaaatat agacatggat ttataatggc 2580 

attittatatt toggcaggcca totatagatta tttacaacct aaaagcttitt gtgitat caaa 264 O 

aaaatcacat titt attaatg taaatttcta atcgtatact togct cactgt totgattitcc 27 OO 

tgtttctgaa ccaagtaaaa totagt cctag aggctatggit tottaatcta toggagcttgc 276 O 

tittaagaa.gc cagttgttcaa ttgtggtaac acaagtttgg ccctgctgtc. c tactgttta 282O 
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atagaaaact gttitta catt ggittaatggt atttagagta atttitttctic tictogcct cot 288O 

ttgttgttctgt tittaaaggag actaacticca ggagtaggaa atgatt catc atcct coaaa 294 O 

gcaa.gaggct taagagagaa acaccgaaat it cagatagot Cagggactgc taacagagaa 3 OOO 

ctacatttitt cittattgcct togaaagttaa aaggaaag.ca gatttct tca gtgactttgt 3 O 6 O 

ggtcct acta act acaacca gtttgggtga Cagggctggit aaagt cc cag tittagatga 312 O 

gtgacctaaa tatact taga tittctaagta tdgtgct citc agg to caagt toaac tatt c 318O 

ttaa.gcagtg caattctitcc cagittatttg agatgaaaga t citctgctta ttgaagatgt 324 O 

acct tctaaa acttitcctaa aagtgtctga tigtttitt act caagagggga gtggtaaaat 33 OO 

taaatact ct attgttcaat t ct ctaaaat cocagaacac aat cagaaat agcticaggca 3360 

gacactaata attaagaacg ct citt cotct t catalactgc tittgcaagtt toctdtgaaa 342O 

acat cagttt cotgtaccaa agt caaaatgaacgttacat cactic talacc tdaacagotc 3480 

acaatgtagc tigtaaatata aaaaatgaga gtgttct acc cagttittcaa taalacct tcc 354 O 

aggctgcaat aaccagdaag gttitt cagtt aaag.cccitat citgcacttitt tattt attag 36OO 

ctgaaatgta agcaggcata t t cact cact tttctittgcc titt cotgaga gttitt attaa 366 O 

aactitctic cc ttggittacct gttat cittitt gcactitctaa catgtagcca ataaatctat 372 O 

ttgatago catcaaaggaat aaaaagctgg ccgtacaaat tacatttcaa aacaaac cct 378 O 

aataaatcca catttic cqca toggct cattc acctggaata atgcc ttitta ttgaatatgt 384 O 

t cittataggg caaaac actt toataagtag agttttittat gtttitttgtc at atcgg taa 3900 

catgcagott titt cotctica tag catttitc tatagogaat gtaatatgcc ticittatcttic 396 O 

atgaaaaata aatattgctt ttgaacaaaa ctaaaaa 3997 

<210s, SEQ ID NO 9 
&211s LENGTH: 370 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 9 

Met His Arg Lieu. Ile Phe Val Tyr Thr Lieu. Ile Cys Ala Asn Phe Cys 
1. 5 1O 15 

Ser Cys Arg Asp Thir Ser Ala Thr Pro Glin Ser Ala Ser Ile Lys Ala 
2O 25 3O 

Lieu. Arg Asn Ala Asn Lieu. Arg Arg Asp Glu Ser Asn His Lieu. Thir Asp 
35 4 O 45 

Lieu. Tyr Arg Arg Asp Glu Thir Ile Glin Val Lys Gly Asn Gly Tyr Val 
SO 55 6 O 

Gln Ser Pro Arg Phe Pro Asn Ser Tyr Pro Arg Asn Lieu. Leu Lieu. Thr 
65 70 7s 8O 

Trp Arg Lieu. His Ser Glin Glu Asn. Thir Arg Ile Glin Lieu Val Phe Asp 
85 90 95 

Asn Glin Phe Gly Lieu. Glu Glu Ala Glu Asn Asp Ile Cys Arg Tyr Asp 
1OO 105 11 O 

Phe Val Glu Val Glu Asp Ile Ser Glu Thir Ser Thr Ile Ile Arg Gly 
115 12 O 125 

Arg Trp Cys Gly His Lys Glu Val Pro Pro Arg Ile Llys Ser Arg Thr 
13 O 135 14 O 

Asn Glin Ile Lys Ile Thr Phe Llys Ser Asp Asp Tyr Phe Val Ala Lys 



US 2015/0017163 A1 Jan. 15, 2015 
49 

- Continued 

145 150 155 160 

Pro Gly Phe Lys Ile Tyr Tyr Ser Lieu. Leu Glu Asp Phe Glin Pro Ala 
1.65 17O 17s 

Ala Ala Ser Glu Thr Asn Trp Glu Ser Val Thir Ser Ser Ile Ser Gly 
18O 185 19 O 

Val Ser Tyr Asn Ser Pro Ser Val Thr Asp Pro Thr Lieu. Ile Ala Asp 
195 2OO 2O5 

Ala Lieu. Asp Llys Lys Ile Ala Glu Phe Asp Thr Val Glu Asp Lieu. Lieu 
21 O 215 22O 

Lys Tyr Phe Asin Pro Glu Ser Trp Glin Glu Asp Lieu. Glu Asn Met Tyr 
225 23 O 235 24 O 

Lieu. Asp Thr Pro Arg Tyr Arg Gly Arg Ser Tyr His Asp Arg Llys Ser 
245 250 255 

Llys Val Asp Lieu. Asp Arg Lieu. Asn Asp Asp Ala Lys Arg Tyr Ser Cys 
26 O 265 27 O 

Thr Pro Arg Asn Tyr Ser Val Asn. Ile Arg Glu Glu Lieu Lys Lieu Ala 
27s 28O 285 

Asn Val Val Phe Phe Pro Arg Cys Lieu. Lieu Val Glin Arg Cys Gly Gly 
29 O 295 3 OO 

Asn Cys Gly Cys Gly Thr Val Asn Trp Arg Ser Cys Thr Cys Asn Ser 
3. OS 310 315 32O 

Gly Lys Thr Val Lys Lys Tyr His Glu Val Lieu. Glin Phe Glu Pro Gly 
325 330 335 

His Ile Lys Arg Arg Gly Arg Ala Lys Thir Met Ala Lieu Val Asp Ile 
34 O 345 35. O 

Glin Lieu. Asp His His Glu Arg Cys Asp Cys Ile Cys Ser Ser Arg Pro 
355 360 365 

Pro Arg 
37 O 

<210s, SEQ ID NO 10 
&211s LENGTH: 3979 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 10 

tcticaggggg. c9cggc.cggg gctggagaac gctgctgctic cqctcgc.ctg. CCC cct aga 6 O 

titcggcgctg. ccc.gc.ccc.ct gcagoctgtg Ctgcagotgc cq9ccaccgg agggggcgaa 12 O 

caaacaaacg tdaacctgtt gtttgtc.ccg tolaccattta t cagotcagc accacaagga 18O 

agtgcggcac ccacacgc.gc ticggaaagtt cagcatgcag gaagtttggg gagagct cqg 24 O 

cgattagcac agcgacCCgg gcc agcgcag gC9agcgca gC9g.cgaga gCdCagggcg 3OO 

gcgcggcgtc. g.gtc.ccggga gcaga acccg gCtttitt Ctt ggagcgacgc tigt ct ct agt 360 

cgctgatc cc aaatgcaccg gct catctitt gtctacactic taatctg.cgc aaacttittgc 42O 

agctgtcggg acacttctgc aacco cqcag agcgcatcca toaaagctitt gcgcaacgc.c 48O 

alacct caggc gagatgactt gtaccgaaga gatgagacca toc aggtgaa aggaaacggc 54 O 

tacgtgcaga gtc.ctagatt CCC galacagc tacccCagga acctgct cot gaCatggcgg 6OO 

Cttic actict c aggagaatac acggatacag ctagtgtttg acaat cagtt tdgattagag 660 

gaag Cagaaa atgat atctg. tagg tatgat tttgtggaag titgaagatat atc.cgaalacc 72 O 
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agtaccatta ttagaggacg atggtgtgga cacaaggaag titcct coaag gataaaatca 78O 

agaacgaacc aaattaaaat cacattcaag toccatgact actttgtggc taalacctgga 84 O 

ttcaagattt attatt ctitt gctggaagat titcca acccg cagcagott c agagaccaac 9 OO 

tgggaatctg. t cacaa.gctic tattt caggg gtatic ctata act ct coat c agtaacggat 96.O 

Cccact ctga ttgcggatgc tictggacaaa aaaattgcag aatttgatac agtggaagat O2O 

ctgct caagt acttcaatcc agagt catgg caagaagatc ttgagaatat gitatctggac O8O 

accc ct cqgt atcgaggcag gt cataccat gaccggalagt caaaagttga Cctggatagg 14 O 

citcaatgatg atgccaag.cg ttacagttgc act cocagga attact.cggit caatataaga 2OO 

gaagagctga agttggccaa ttggtct tc titt CC acgtt gcctic ct cqt gcagogctgt 26 O 

ggaggaaatt gtggctgtgg aactgtcaac tigaggit cot gcacatgcaa ttcagggaaa 32O 

accgtgaaaa agtat catga ggt attacag tittgagcctg gcc acat cala gaggaggggt 38O 

agagctaaga C catggct ct agttgacatc cagttggat.c accatgaacg atgtgattgt 44 O 

atctgcagct caagaccacc ticgataagag aatgtgcaca toctitacatt aagcc tdaaa SOO 

gaac ctittag tittaaggagg gtgagataag agacccttitt cotaccagda accaaactta 560 

c tactago cit gcaatgcaat gaacacaagt gigttgctgag tot cago citt gotttgttaa 62O 

tgc.catggca agtagaaagg tatat catca acttctatac ctaagaatat aggattgcat 68O 

ttaataatag tdtttgaggit tatatatgca caaacacaca cagaaatata t t catgtcta 74 O 

tgttgtatata gatcaaatgt ttitttittggt atatata acc agg tacacca gagcttacat 8OO 

atgtttgagt tag act citta aaatc ctittg ccaaaataag gigatggit caa atatatgaaa 86 O 

catgtc.ttta gaaaatttag gagataaatt tatttittaaa ttittgaaaca caaaacaatt 92 O 

ttgaat cittg ct citcttaaa gaaag catct tdtat attaa aaatcaaaag atgaggctitt 98 O 

citta catata catct tagtt gattattaaa aaaggaaaaa tatggitttcc agagaaaagg 2O4. O 

c caataccta agcatttittt coatgagaag cactgcatac ttacctatot gigactataat 21OO 

aacctgtctic caaaac catg ccataataat ataagtgctt tagaaattaa at cattgttgt 216 O 

ttitt tatgcattttgctgag goatgctitat t catttalaca cctat ct caa aaact tactt 222 O 

agaaggttitt ttattatagt cct acaaaag acaatgtata agctgtaiaca gaattittgaa 228O 

ttgtttittct ttgcaaaacc cct coacalaa agcaaatcct ttcaagaatg gcatggg cat 234 O 

tctgtatgaa cct titccaga tiggtgttcag taaagatgt ggg tagttga gaact taaaa 24 OO 

agtgaacatt gaalacatcga cqtaactgga aattaggtgg gat atttgat aggat.ccata 246 O 

tctaataatg gatt.cgaact citccaaacta cacca attaa tittaatgitat cittgcttittg 252O 

tgttc.ccgt.c tttittgaaat ataga catgg atttataatg gcattittata tittggcaggc 2580 

catcatagat tatttacaac ctaaaagctt ttgtgitatica aaaaaat cac attitt attaa 264 O 

tgtaaatttic taatcgtata cittgct cact gttctgattt cct gtttctgaac caagtaa 27 OO 

aatcagtic ct agaggctato gttcttaatc tatggagctt gctittaagaa gocagttgtc 276 O 

aattgttggta acacaagttt gg.ccctgctg. tcc tactgtt taatagaaaa citgttttaca 282O 

ttggittaatg g tatttagag taattittitt c tict ctogcctic citttgttgtct gttittaaagg 288O 

agacta actic Caggagtagg aaatgatt catcatCct coa aagcaa.gagg Cttaa.gaga.g 294 O 

aaac accqaa attcagatag ct cagggact gctaacagag aactacattt ttct tattgc 3 OOO 
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cittgaaagtt aaaaggaaag cagatttctt cagtgactitt gtggit cotac taact acaac 3 O 6 O 

Cagtttgggt gaCagggctg gtaaagtic cc agtgttagat gagtgaccta aatat actta 312 O 

gatttctaag tatggtgctic ticaggtocaa gttcaact at t cittaag cag togcaatt citt 318O 

cc.cagttatt tdagatgaaa gat citctgct tattgaagat gtacctt cta aaactitt cot 324 O 

aaaagtgtct gatgtttitta citcaa.gaggg gag tigg taaa attaaatact c tattgttca 33 OO 

attct ctaaa atcc.ca.gaac acaat cagaa atagotcagg cagacactaa taattaagaa 3360 

cgct ct tcct citt cataact gctittgcaag titt cotgtga aaa catcagt titcct gtacc 342O 

aaagtcaaaa tdaacgttac at cactictaa cct galacago tolacaatgta gctgtaaata 3480 

taaaaaatga gag togttcta cccagttittcaataaac citt ccaggctgca at aaccagoa 354 O 

aggttitt cag ttaaag.ccct atctgcactt tittatttatt agctgaaatg taa.gcaggca 36OO 

tatt cactica cittittctittg cctitt cotga gagttittatt aaaacttctic ccttggittac 366 O 

ctgttatctt ttgcacttct aacatgtagc caataaatct atttgatago catcaaagga 372 O 

ataaaaagct gg.ccgtacaa attacatttic aaaacaaacc ctaataaatc. cacattt cog 378 O 

catggct cat t cacctggaa taatgccttt tattgaatat gttcttatag gigcaaaacac 384 O 

titt cataagt agagttttitt atgtttitttgtcat atcggit aacatgcagc tittitt cotct 3900 

catago attt totatagoga atgtaatatg cct cittatct t catgaaaaa taaat attgc 396 O 

ttittgaacaa alactaaaaa 3979 

<210s, SEQ ID NO 11 
&211s LENGTH: 364 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 11 

Met His Arg Lieu. Ile Phe Val Tyr Thr Lieu. Ile Cys Ala Asn Phe Cys 
1. 5 1O 15 

Ser Cys Arg Asp Thir Ser Ala Thr Pro Glin Ser Ala Ser Ile Lys Ala 
2O 25 3O 

Lieu. Arg Asn Ala Asn Lieu. Arg Arg Asp Asp Lieu. Tyr Arg Arg Asp Glu 
35 4 O 45 

Thir Ile Glin Val Lys Gly Asn Gly Tyr Val Glin Ser Pro Arg Phe Pro 
SO 55 6 O 

Asn Ser Tyr Pro Arg Asn Lieu. Lieu. Lieu. Thir Trp Arg Lieu. His Ser Glin 
65 70 7s 8O 

Glu Asn. Thir Arg Ile Glin Lieu Val Phe Asp Asn Glin Phe Gly Lieu. Glu 
85 90 95 

Glu Ala Glu Asn Asp Ile Cys Arg Tyr Asp Phe Val Glu Val Glu Asp 
1OO 105 11 O 

Ile Ser Glu Thir Ser Thr Ile Ile Arg Gly Arg Trp Cys Gly His Lys 
115 12 O 125 

Glu Val Pro Pro Arg Ile Llys Ser Arg Thr Asn Glin Ile Lys Ile Thr 
13 O 135 14 O 

Phe Llys Ser Asp Asp Tyr Phe Val Ala Lys Pro Gly Phe Lys Ile Tyr 
145 150 155 160 

Tyr Ser Lieu. Lieu. Glu Asp Phe Glin Pro Ala Ala Ala Ser Glu Thir Asn 
1.65 17O 17s 

Trp. Glu Ser Val Thr Ser Ser Ile Ser Gly Val Ser Tyr Asn Ser Pro 
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18O 185 19 O 

Ser Val Thr Asp Pro Thr Lieu. Ile Ala Asp Ala Lieu. Asp Llys Lys Ile 
195 2OO 2O5 

Ala Glu Phe Asp Thr Val Glu Asp Lieu. Lieu Lys Tyr Phe Asn Pro Glu 
21 O 215 22O 

Ser Trp Glin Glu Asp Lieu. Glu Asn Met Tyr Lieu. Asp Thr Pro Arg Tyr 
225 23 O 235 24 O 

Arg Gly Arg Ser Tyr His Asp Arg Llys Ser Llys Val Asp Lieu. Asp Arg 
245 250 255 

Lieu. Asn Asp Asp Ala Lys Arg Tyr Ser Cys Thr Pro Arg Asn Tyr Ser 
26 O 265 27 O 

Val Asn. Ile Arg Glu Glu Lieu Lys Lieu Ala Asn Val Val Phe Phe Pro 
27s 28O 285 

Arg Cys Lieu. Lieu Val Glin Arg Cys Gly Gly Asn. Cys Gly Cys Gly Thr 
29 O 295 3 OO 

Val Asn Trp Arg Ser Cys Thr Cys Asn. Ser Gly Llys Thr Val Lys Llys 
3. OS 310 315 32O 

Tyr His Glu Val Lieu. Glin Phe Glu Pro Gly His Ile Lys Arg Arg Gly 
3.25 330 335 

Arg Ala Lys Thr Met Ala Lieu Val Asp Ile Glin Lieu. Asp His His Glu 
34 O 345 35. O 

Arg Cys Asp Cys Ile Cys Ser Ser Arg Pro Pro Arg 
355 360 

<210s, SEQ ID NO 12 
&211s LENGTH: 6574 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 12 

alaga.gcaaaa agcgaaggcg caatctggac actgggagat t cqgagcgca gggagtttga 6 O 

gagaaactitt tattittgaag agaccalaggt taggggggg Ctt attt cot gacagctatt 12 O 

tact tagagc aaatgattag ttittagaagg atggactata acattgaatc aattacaaaa 18O 

cgcggtttitt gagcc catta Ctgttggagc tacagggaga gaalacagagg aggagactgc 24 O 

aagagatcat taggcc.gt gggcacgctic titt actic cat gtgtgggaca tt cattgcgg 3OO 

aataac atcg gaggagaagt titc.ccagagc tatggggact tcc catc.cgg C9ttic ctggit 360 

cittaggctgt cittct cacag ggctgagcct aatcc totgc cagctitt cat taccct citat 42O 

cct tccaaat gaaaatgaaa aggttgtgca gctgaattica toctitttctic tdagatgctt 48O 

tggggaga.gt galagtgagct ggcagtaccc catgtctgaa gaagaga.gct C catgtgga 54 O 

aatcagaaat gaagaaaa.ca acagoggcct ttttgttgacg gtcttggaag tagcagtgc 6OO 

Ctcggcggcc cacacagggit ttacacttg ct attacaac Cacacticaga Cagaa.gagaa 660 

tgagcttgaa ggCagg caca tttacatcta ttgc.ca.gac ccagatgtag cctttgt acc 72 O 

tctaggaatg acggattatt tagt catcgt ggaggatgat gattctgcca ttataccttg 78O 

tcgcacaact gatccc.gaga ct cctgtaac Cttacacaac agtgaggggg togtacctgc 84 O 

Ctcc tacgac agcaga Cagg gctittaatgg gacct tcact gtagggc cct at atctgttga 9 OO 

ggccaccgt.c aaaggaaaga agttccagac catcc cattt aatgtttat g c tittaaaagc 96.O 

alacatcagag Ctggat.ctag aaatggaagc ticttaaalacc gtgtataagt caggggaaac 1 O2O 
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Ctgcaatcac ttgctatic gcagatgatg Ctttggalaga tigcagaa.gca ataataaagt 564 O 

acttgactac c tactggtgt aatct caatig caa.gc.cccaa ctittctitatic caactttitt c st OO 

at agtaagtg cgalagactga gcc agattgg cca attaaaa acgaaaacct gaCtaggttc 576. O 

tgtagagcca attagacittgaaatacgttt gtgtttctag aat cacagot caa.gcattct 582O 

gtttatcgct cactict coct totacago: ct tattttgttg gtgctittgca ttittgatatt 588 O 

gctgtgagcc ttgcatgaca toatgaggcc ggatgaaact tct cagt cca gcagttt CCa 594 O 

gtcc taacaa atgctic ccac ctdaatttgt atatgactgc atttgttgttgt gtgtgttgttgt 6 OOO 

titt cagcaaa titccagattt gtttccttitt ggcct cotgc aaagttct coa gaagaaaatt 6 O6 O 

tgccaatctt toc tactitt c tatttittatg atgacaatca aagcc.ggcct gagaaac act 612 O 

atttgttgact ttittaaacga ttagtgatgt ccttaaaatg toggtotgcca atctgtacaa 618O 

aatggit cota tttttgttgaa gagggacata agataaaatg atgttataca totaatatgta 624 O 

tatatgtatt totatataga cittggagaat act gccaaaa catttatgac aagctgtatic 63 OO 

actgcc titcg tittatattitt tittaactgtgataatcc cca caggcacatt aactgttgca 636 O 

cittittgaatgtccaaaattt at attittaga aataataaaa agaaagatac ttacatgttc 642O 

cCaaaacaat ggtgtggtga atgtgtgaga aaaacta act tatagggit C taccalataca 648 O 

aaatgt atta cqaatgcc cc togttcatgtt tttgttittaa aacgtgtaaa tdaagat citt 654 O 

tatatttcaa taaatgat at ataatttaaa gtta 6574 

<210s, SEQ ID NO 13 
&211s LENGTH: 1089 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 13 

Met Gly. Thir Ser His Pro Ala Phe Leu Val Lieu. Gly Cys Lieu. Lieu. Thr 
1. 5 1O 15 

Gly Lieu. Ser Lieu. Ile Lieu. Cys Glin Lieu. Ser Lieu Pro Ser Ile Lieu Pro 
2O 25 3O 

Asn Glu Asn. Glu Lys Val Val Glin Lieu. Asn. Ser Ser Phe Ser Lieu. Arg 
35 4 O 45 

Cys Phe Gly Glu Ser Glu Val Ser Trp Glin Tyr Pro Met Ser Glu Glu 
SO 55 6 O 

Glu Ser Ser Asp Val Glu Ile Arg Asn. Glu Glu Asn. Asn. Ser Gly Lieu. 
65 70 7s 8O 

Phe Val Thr Val Lieu. Glu Val Ser Ser Ala Ser Ala Ala His Thr Gly 
85 90 95 

Lieu. Tyr Thr Cys Tyr Tyr Asn His Thr Glin Thr Glu Glu Asin Glu Lieu. 
1OO 105 11 O 

Glu Gly Arg His Ile Tyr Ile Tyr Val Pro Asp Pro Asp Val Ala Phe 
115 12 O 125 

Val Pro Lieu. Gly Met Thr Asp Tyr Lieu Val Ile Val Glu Asp Asp Asp 
13 O 135 14 O 

Ser Ala Ile Ile Pro Cys Arg Thr Thr Asp Pro Glu Thr Pro Val Thr 
145 150 155 160 

Lieu. His Asn. Ser Glu Gly Val Val Pro Ala Ser Tyr Asp Ser Arg Glin 
1.65 17O 17s 



US 2015/0017163 A1 Jan. 15, 2015 
56 

- Continued 

Gly Phe Asin Gly Thr Phe Thr Val Gly Pro Tyr Ile Cys Glu Ala Thr 
18O 185 19 O 

Val Lys Gly Lys Llys Phe Glin Thr Ile Pro Phe Asn Val Tyr Ala Leu 
195 2OO 2O5 

Lys Ala Thir Ser Glu Lieu. Asp Lieu. Glu Met Glu Ala Lieu Lys Thr Val 
21 O 215 22O 

Tyr Lys Ser Gly Glu Thir Ile Val Val Thr Cys Ala Val Phe Asn Asn 
225 23 O 235 24 O 

Glu Val Val Asp Lieu Gln Trp Thr Tyr Pro Gly Glu Val Lys Gly Lys 
245 250 255 

Gly Ile Thr Met Lieu. Glu Glu Ile Llys Val Pro Ser Ile Llys Lieu Val 
26 O 265 27 O 

Tyr Thr Lieu. Thr Val Pro Glu Ala Thr Val Lys Asp Ser Gly Asp Tyr 
27s 28O 285 

Glu Cys Ala Ala Arg Glin Ala Thr Arg Glu Val Lys Glu Met Lys Llys 
29 O 295 3 OO 

Val Thir Ile Ser Val His Glu Lys Gly Phe Ile Glu Ile Llys Pro Thr 
3. OS 310 315 32O 

Phe Ser Glin Lieu. Glu Ala Val Asn Lieu. His Glu Val Llys His Phe Val 
3.25 330 335 

Val Glu Val Arg Ala Tyr Pro Pro Pro Arg Ile Ser Trp Lieu Lys Asn 
34 O 345 35. O 

Asn Lieu. Thir Lieu. Ile Glu Asn Lieu. Thr Glu Ile Thr Thr Asp Val Glu 
355 360 365 

Lys Ile Glin Glu Ile Arg Tyr Arg Ser Lys Lieu Lys Lieu. Ile Arg Ala 
37 O 375 38O 

Lys Glu Glu Asp Ser Gly His Tyr Thir Ile Val Ala Glin Asn. Glu Asp 
385 390 395 4 OO 

Ala Val Lys Ser Tyr Thr Phe Glu Lieu. Lieu. Thr Glin Val Pro Ser Ser 
4 OS 41O 415 

Ile Lieu. Asp Lieu Val Asp Asp His His Gly Ser Thr Gly Gly Glin Thr 
42O 425 43 O 

Val Arg Cys Thr Ala Glu Gly Thr Pro Leu Pro Asp Ile Glu Trp Met 
435 44 O 445 

Ile Cys Lys Asp Ile Llys Llys Cys Asn. Asn. Glu Thir Ser Trp Thir Ile 
450 45.5 460 

Lieu Ala Asn. Asn Val Ser Asn. Ile Ile Thr Glu Ile His Ser Arg Asp 
465 470 47s 48O 

Arg Ser Thr Val Glu Gly Arg Val Thr Phe Ala Lys Val Glu Glu Thr 
485 490 495 

Ile Ala Val Arg Cys Lieu Ala Lys Asn Lieu. Lieu. Gly Ala Glu Asn Arg 
SOO 505 51O 

Glu Lieu Lys Lieu Val Ala Pro Thir Lieu. Arg Ser Glu Lieu. Thr Val Ala 
515 52O 525 

Ala Ala Wall Lieu Wall Lieu. Lieu. Wall Ile Wall Ile Ile Ser Lieu. Ile Wall 
53 O 535 54 O 

Lieu Val Val Ile Trp Llys Glin Llys Pro Arg Tyr Glu Ile Arg Trp Arg 
5.45 550 555 560 

Val Ile Glu Ser Ile Ser Pro Asp Gly His Glu Tyr Ile Tyr Val Asp 
565 st O sts 

Pro Met Gln Leu Pro Tyr Asp Ser Arg Trp Glu Phe Pro Arg Asp Gly 
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58O 585 59 O 

Lieu Val Lieu. Gly Arg Val Lieu. Gly Ser Gly Ala Phe Gly Llys Val Val 
595 6OO 605 

Glu Gly Thr Ala Tyr Gly Lieu Ser Arg Ser Gln Pro Val Met Llys Val 
610 615 62O 

Ala Wall Lys Met Lieu Lys Pro Thr Ala Arg Ser Ser Glu Lys Glin Ala 
625 630 635 64 O 

Lieu Met Ser Glu Lieu Lys Ile Met Thr His Leu Gly Pro His Lieu. Asn 
645 650 655 

Ile Val Asn Lieu. Lieu. Gly Ala Cys Thir Lys Ser Gly Pro Ile Tyr Ile 
660 665 67 O 

Ile Thr Glu Tyr Cys Phe Tyr Gly Asp Leu Val Asn Tyr Lieu. His Lys 
675 68O 685 

Asn Arg Asp Ser Phe Lieu. Ser His His Pro Glu, Llys Pro Llys Lys Glu 
69 O. 695 7 OO 

Lieu. Asp Ile Phe Gly Lieu. Asn Pro Ala Asp Glu Ser Thr Arg Ser Tyr 
7 Os 71O 71s 72O 

Val Ile Lieu. Ser Phe Glu Asn. Asn Gly Asp Tyr Met Asp Met Lys Glin 
72 73 O 73 

Ala Asp Thir Thr Glin Tyr Val Pro Met Leu Glu Arg Lys Glu Val Ser 
740 74. 7 O 

Llys Tyr Ser Asp Ile Glin Arg Ser Lieu. Tyr Asp Arg Pro Ala Ser Tyr 
755 76 O 76.5 

Llys Llys Llys Ser Met Lieu. Asp Ser Glu Val Lys Asn Lieu. Lieu. Ser Asp 
770 775 78O 

Asp Asn. Ser Glu Gly Lieu. Thir Lieu. Lieu. Asp Lieu Lleu Ser Phe Thr Tyr 
78s 79 O 79. 8OO 

Glin Val Ala Arg Gly Met Glu Phe Lieu Ala Ser Lys Asn. Cys Wal His 
805 810 815 

Arg Asp Lieu Ala Ala Arg Asn Val Lieu. Lieu Ala Glin Gly Lys Ile Val 
82O 825 83 O 

Lys Ile Cys Asp Phe Gly Lieu Ala Arg Asp Ile Met His Asp Ser Asn 
835 84 O 845 

Tyr Val Ser Lys Gly Ser Thr Phe Leu Pro Val Lys Trp Met Ala Pro 
850 855 860 

Glu Ser Ile Phe Asp Asn Lieu. Tyr Thr Thr Lieu Ser Asp Val Trp Ser 
865 87O 87s 88O 

Tyr Gly Ile Leu Lleu Trp Glu Ile Phe Ser Leu Gly Gly Thr Pro Tyr 
885 890 895 

Pro Gly Met Met Val Asp Ser Thr Phe Tyr Asn Lys Ile Llys Ser Gly 
9 OO 905 91 O 

Tyr Arg Met Ala Lys Pro Asp His Ala Thr Ser Glu Val Tyr Glu Ile 
915 92 O 925 

Met Val Lys Cys Trp Asn Ser Glu Pro Glu Lys Arg Pro Ser Phe Tyr 
93 O 935 94 O 

His Lieu. Ser Glu Ile Val Glu Asn Lieu. Lieu Pro Gly Glin Tyr Lys Llys 
945 950 955 96.O 

Ser Tyr Glu Lys Ile His Lieu. Asp Phe Lieu Lys Ser Asp His Pro Ala 
965 97O 97. 

Val Ala Arg Met Arg Val Asp Ser Asp Asn Ala Tyr Ile Gly Val Thr 
98O 985 99 O 
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<4 OOs, SEQUENCE: 15 

Met Arg Lieu Pro Gly Ala Met Pro Ala Lieu Ala Lieu Lys Gly Glu Lieu. 
1. 5 1O 15 

Lieu. Lieu. Lieu. Ser Lieu Lleu Lleu Lieu. Lieu. Glu Pro Glin Ile Ser Glin Gly 
2O 25 3O 

Lieu Val Val Thr Pro Pro Gly Pro Glu Lieu Val Lieu. Asn Val Ser Ser 
35 4 O 45 

Thr Phe Val Lieu. Thr Cys Ser Gly Ser Ala Pro Val Val Trp Glu Arg 
SO 55 6 O 

Met Ser Glin Glu Pro Pro Glin Glu Met Ala Lys Ala Glin Asp Gly Thr 
65 70 7s 8O 

Phe Ser Ser Val Lieu. Thir Lieu. Thir Asn Lieu. Thr Gly Lieu. Asp Thr Gly 
85 90 95 

Glu Tyr Phe Cys Thr His Asn Asp Ser Arg Gly Lieu. Glu Thir Asp Glu 
1OO 105 11 O 

Arg Lys Arg Lieu. Tyr Ile Phe Val Pro Asp Pro Thr Val Gly Phe Leu 
115 12 O 125 

Pro Asn Asp Ala Glu Glu Lieu Phe Ile Phe Lieu. Thr Glu Ile Thr Glu 
13 O 135 14 O 

Ile Thir Ile Pro Cys Arg Val Thr Asp Pro Gln Leu Val Val Thr Lieu. 
145 150 155 160 

His Glu Lys Lys Gly Asp Wall Ala Lieu Pro Val Pro Tyr Asp His Glin 
1.65 170 175 

Arg Gly Phe Ser Gly Ile Phe Glu Asp Arg Ser Tyr Ile Cys Llys Thr 
18O 185 19 O 

Thir Ile Gly Asp Arg Glu Val Asp Ser Asp Ala Tyr Tyr Val Tyr Arg 
195 2OO 2O5 

Leul Glin Wal Ser Ser Ile Asn. Wal Ser Wall Asn Ala Wall Glin. Thir Wall 
21 O 215 22O 

Val Arg Glin Gly Glu Asn. Ile Thr Lieu Met Cys Ile Val Ile Gly Asn 
225 23 O 235 24 O 

Glu Val Val Asin Phe Glu Trp Thr Tyr Pro Arg Lys Glu Ser Gly Arg 
245 250 255 

Lieu Val Glu Pro Val Thr Asp Phe Leu Lieu. Asp Met Pro Tyr His Ile 
26 O 265 27 O 

Arg Ser Ile Lieu. His Ile Pro Ser Ala Glu Lieu. Glu Asp Ser Gly Thr 
27s 28O 285 

Tyr Thr Cys Asn Val Thr Glu Ser Val Asn Asp His Glin Asp Glu Lys 
29 O 295 3 OO 

Ala Ile Asn. Ile Thr Val Val Glu Ser Gly Tyr Val Arg Lieu. Lieu. Gly 
3. OS 310 315 32O 

Glu Val Gly. Thir Lieu. Glin Phe Ala Glu Lieu. His Arg Ser Arg Thr Lieu. 
3.25 330 335 

Glin Val Val Phe Glu Ala Tyr Pro Pro Pro Thr Val Lieu. Trp Phe Lys 
34 O 345 35. O 

Asp Asn Arg Thr Lieu. Gly Asp Ser Ser Ala Gly Glu Ile Ala Lieu. Ser 
355 360 365 

Thr Arg Asn Val Ser Glu Thr Arg Tyr Val Ser Glu Lieu. Thir Lieu Val 
37 O 375 38O 

Arg Val Llys Val Ala Glu Ala Gly. His Tyr Thr Met Arg Ala Phe His 
385 390 395 4 OO 
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Glu Asp Ala Glu Val Glin Lieu. Ser Phe Glin Lieu. Glin Ile Asin Val Pro 
4 OS 41O 415 

Val Arg Val Lieu. Glu Lieu. Ser Glu Ser His Pro Asp Ser Gly Glu Glin 
42O 425 43 O 

Thr Val Arg Cys Arg Gly Arg Gly Met Pro Gln Pro Asn Ile Ile Trp 
435 44 O 445 

Ser Ala Cys Arg Asp Lieu Lys Arg Cys Pro Arg Glu Lieu Pro Pro Thr 
450 45.5 460 

Lieu. Lieu. Gly Asn. Ser Ser Glu Glu Glu Ser Glin Lieu. Glu Thir Asn. Wall 
465 470 47s 48O 

Thr Tyr Trp Glu Glu Glu Gln Glu Phe Glu Val Val Ser Thr Lieu. Arg 
485 490 495 

Lieu. Glin His Val Asp Arg Pro Lieu. Ser Val Arg Cys Thr Lieu. Arg Asn 
SOO 505 51O 

Ala Val Gly Glin Asp Thr Glin Glu Val Ile Val Val Pro His Ser Leu 
515 52O 525 

Pro Phe Llys Val Val Val Ile Ser Ala Ile Lieu Ala Lieu Val Val Lieu. 
53 O 535 54 O 

Thir Ile Ile Ser Lieu. Ile Ile Lieu. Ile Met Leu Trp Gln Lys Llys Pro 
5.45 550 555 560 

Arg Tyr Glu Ile Arg Trp Llys Val Ile Glu Ser Val Ser Ser Asp Gly 
565 st O sts 

His Glu Tyr Ile Tyr Val Asp Pro Met Glin Leu Pro Tyr Asp Ser Thr 
58O 585 59 O 

Trp Glu Lieu Pro Arg Asp Gln Lieu Val Lieu. Gly Arg Thr Lieu. Gly Ser 
595 6OO 605 

Gly Ala Phe Gly Glin Val Val Glu Ala Thir Ala His Gly Lieu. Ser His 
610 615 62O 

Ser Glin Ala Thir Met Llys Val Ala Val Lys Met Lieu Lys Ser Thr Ala 
625 630 635 64 O 

Arg Ser Ser Glu Lys Glin Ala Lieu Met Ser Glu Lieu Lys Ile Met Ser 
645 650 655 

His Lieu. Gly Pro His Lieu. Asn Val Val Asn Lieu. Lieu. Gly Ala Cys Thr 
660 665 67 O 

Lys Gly Gly Pro Ile Tyr Ile Ile Thr Glu Tyr Cys Arg Tyr Gly Asp 
675 68O 685 

Lieu Val Asp Tyr Lieu. His Arg Asn Llys His Thr Phe Lieu Gln His His 
69 O. 695 7 OO 

Ser Asp Lys Arg Arg Pro Pro Ser Ala Glu Lieu. Tyr Ser Asn Ala Lieu. 
7 Os 71O 71s 72O 

Pro Val Gly Lieu Pro Leu Pro Ser His Val Ser Lieu. Thr Gly Glu Ser 
72 73 O 73 

Asp Gly Gly Tyr Met Asp Met Ser Lys Asp Glu Ser Val Asp Tyr Val 
740 74. 7 O 

Pro Met Lieu. Asp Met Lys Gly Asp Wall Lys Tyr Ala Asp Ile Glu Ser 
7ss 760 765 

Ser Asn Tyr Met Ala Pro Tyr Asp Asn Tyr Val Pro Ser Ala Pro Glu 
770 775 78O 

Arg Thr Cys Arg Ala Thr Lieu. Ile Asn. Glu Ser Pro Val Lieu. Ser Tyr 
78s 79 O 79. 8OO 



US 2015/0017163 A1 Jan. 15, 2015 
63 

- Continued 

Met Asp Leu Val Gly Phe Ser Tyr Glin Val Ala Asn Gly Met Glu Phe 
805 810 815 

Lieu Ala Ser Lys Asn. Cys Wal His Arg Asp Lieu Ala Ala Arg Asn. Wall 
82O 825 83 O 

Lieu. Ile Cys Glu Gly Llys Lieu Val Lys Ile Cys Asp Phe Gly Lieu Ala 
835 84 O 845 

Arg Asp Ile Met Arg Asp Ser Asn Tyr Ile Ser Lys Gly Ser Thr Phe 
850 855 860 

Lieu Pro Leu Lys Trp Met Ala Pro Glu Ser Ile Phe Asn Ser Leu Tyr 
865 87O 87s 88O 

Thir Thr Lieu Ser Asp Val Trp Ser Phe Gly Ile Leu Lleu Trp Glu Ile 
885 890 895 

Phe Thr Lieu. Gly Gly Thr Pro Tyr Pro Glu Lieu Pro Met Asin Glu Gln 
9 OO 905 91 O 

Phe Tyr Asn Ala Ile Lys Arg Gly Tyr Arg Met Ala Glin Pro Ala His 
915 92 O 925 

Ala Ser Asp Glu Ile Tyr Glu Ile Met Glin Lys Cys Trp Glu Glu Lys 
93 O 935 94 O 

Phe Glu Ile Arg Pro Pro Phe Ser Glin Lieu Val Lieu Lleu Lieu. Glu Arg 
945 950 955 96.O 

Lieu. Lieu. Gly Glu Gly Tyr Llys Llys Llys Tyr Glin Glin Val Asp Glu Glu 
965 97O 97. 

Phe Lieu. Arg Ser Asp His Pro Ala Ile Lieu. Arg Ser Glin Ala Arg Lieu 
98O 985 99 O 

Pro Gly Phe His Gly Lieu. Arg Ser Pro Leu Asp Thr Ser Ser Val Lieu. 
995 1OOO 1005 

Tyr Thr Ala Val Glin Pro Asn. Glu Gly Asp Asn Asp Tyr Ile Ile 
O1O O15 O2O 

Pro Lieu Pro Asp Pro Llys Pro Glu Val Ala Asp Glu Gly Pro Lieu. 
O25 O3 O O35 

Glu Gly Ser Pro Ser Lieu Ala Ser Ser Thr Lieu. Asn. Glu Val Asn 
O4 O O45 OSO 

Thir Ser Ser Thr Ile Ser Cys Asp Ser Pro Leu Glu Pro Glin Asp 
O55 O6 O O65 

Glu Pro Glu Pro Glu Pro Gln Lieu. Glu Lieu. Glin Wall Glu Pro Glu 
Of O O7 O8O 

Pro Glu Lieu. Glu Gln Lieu Pro Asp Ser Gly Cys Pro Ala Pro Arg 
O85 O9 O O95 

Ala Glu Ala Glu Asp Ser Phe Lieu 
1 OO 105 

<210s, SEQ ID NO 16 
&211s LENGTH: 3626 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 16 

tCgcggaggc titgggg.ca.gc C9ggtagctic gaggtogtg gC9ctggggg Ctagcaccag 6 O 

cgct Ctgtcg ggaggcgcag C9gttaggtg gaccggt cag cigactic acc ggcCagggcg 12 O 

citcggtgctg gaatttgata t t cattgatc cqggttittat ccct citt citt ttitt cittaaa 18O 

catttitttitt taaaactgta ttgtttct cq ttittaattta tttittgctt g c catt cocca 24 O 
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CCC aggggca Ctgcctggaa gatt Caggag cctgggcggc Ctt cqcttac tot Cacctgc 2580 

ttctgagttg CCC aggagac cactggcaga tigt cc.cggcg aagagaagag acacattgtt 264 O 

ggaagaagica gcc catgaca gct cocct tc ctdggacticg ccct catcct citt cotgctic 27 OO 

c cct tcctgg ggtgcago ct aaaaggacct atgtc.ct cac accattgaaa ccact agttc 276 O 

tgtc.ccc.cca ggagacctgg ttgttgttgttgt gtgagtggitt gacct tcct C catcc cctgg 282O 

t cct tccCtt CCCttc.ccga ggcacagaga gacagggcag gatccacgt.g. cc cattgttgg 288O 

aggcagagaa aagagaaagt gttittatata cqg tactitat ttaatat coc tttittaatta 294 O 

gaaattaaaa cagittaattit aattaaagag tagggitttitt titt cagtatt cittggittaat 3 OOO 

atttaattitc aactattitat gagatgitatic titttgct citc ticttgct ct c ttatttgtac 3 O 6 O 

cggtttttgt atataaaatt catgtttcca atctgtc.t.ct c cctogatcgg togacagt cac 312 O 

tagctitat ct togalacagata tittaattittg ctaac actica gctctg.ccct c ccc.gatcc c 318O 

ctggct cocc agcacacatt cotttgaaat aaggtttcaa tatacat cta catactatat 324 O 

atatatttgg caacttgt at ttgttgttgt at atatatatat atatgttitat gtatatatgt 33 OO 

gattctgata aaatagacat togctatt ctd ttttittatat gtaaaaacaa aacaagaaaa 3360 

aatagaga at tctacatact aaatctot ct c ctitttittaa ttittaatatt tdttat catt 342O 

tatttattgg togctactgtt tat cogtaat aattgtgggg aaaagatatt aac at cacgt. 3480 

Ctttgttct ct agtgcagttt titcgagatat tcc.gtag tac at atttattt ttaaacaacg 354 O 

acaaagaaat acagatatat cittaaaaaaa aaaaagcatt ttg tattaaa gaatttaatt 36OO 

citgat citcaa aaaaaaaaaa aaaaaa 3 626 

<210s, SEQ ID NO 17 
&211s LENGTH: 395 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 17 

Met Thr Asp Arg Glin Thr Asp Thr Ala Pro Ser Pro Ser Tyr His Leu 
1. 5 1O 15 

Lieu Pro Gly Arg Arg Arg Thr Val Asp Ala Ala Ala Ser Arg Gly Glin 
2O 25 3O 

Gly Pro Glu Pro Ala Pro Gly Gly Gly Val Glu Gly Val Gly Ala Arg 
35 4 O 45 

Gly Val Ala Lieu Lys Lieu. Phe Val Glin Lieu. Lieu. Gly Cys Ser Arg Phe 
SO 55 6 O 

Gly Gly Ala Val Val Arg Ala Gly Glu Ala Glu Pro Ser Gly Ala Ala 
65 70 7s 8O 

Arg Ser Ala Ser Ser Gly Arg Glu Glu Pro Glin Pro Glu Glu Gly Glu 
85 90 95 

Glu Glu Glu Glu Lys Glu Glu Glu Arg Gly Pro Glin Trp Arg Lieu. Gly 
1OO 105 11 O 

Ala Arg Llys Pro Gly Ser Trp Thr Gly Glu Ala Ala Val Cys Ala Asp 
115 12 O 125 

Ser Ala Pro Ala Ala Arg Ala Pro Glin Ala Lieu Ala Arg Ala Ser Gly 
13 O 135 14 O 

Arg Gly Gly Arg Val Ala Arg Arg Gly Ala Glu Glu Ser Gly Pro Pro 
145 150 155 160 
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His Ser Pro Ser Arg Arg Gly Ser Ala Ser Arg Ala Gly Pro Gly Arg 
1.65 17O 17s 

Ala Ser Glu Thr Met Asn Phe Leu Lleu Ser Trp Val His Trp Ser Leu 
18O 185 19 O 

Ala Lieu. Lieu. Lieu. Tyr Lieu. His His Ala Lys Trp Ser Glin Ala Ala Pro 
195 2OO 2O5 

Met Ala Glu Gly Gly Gly Glin Asn His His Glu Val Val Llys Phe Met 
21 O 215 22O 

Asp Val Tyr Glin Arg Ser Tyr Cys His Pro Ile Glu Thir Lieu Val Asp 
225 23 O 235 24 O 

Ile Phe Glin Glu Tyr Pro Asp Glu Ile Glu Tyr Ile Phe Llys Pro Ser 
245 250 255 

Cys Val Pro Lieu Met Arg Cys Gly Gly Cys Cys Asn Asp Glu Gly Lieu. 
26 O 265 27 O 

Glu Cys Val Pro Thr Glu Glu Ser Asn Ile Thr Met Glin Ile Met Arg 
27s 28O 285 

Ile Llys Pro His Glin Gly Gln His Ile Gly Glu Met Ser Phe Leu Gln 
29 O 295 3 OO 

His Asn Lys Cys Glu. Cys Arg Pro Llys Lys Asp Arg Ala Arg Glin Glu 
3. OS 310 315 32O 

Llys Llys Ser Val Arg Gly Lys Gly Lys Gly Glin Lys Arg Lys Arg Llys 
3.25 330 335 

Llys Ser Arg Tyr Llys Ser Trp Ser Val Pro Cys Gly Pro Cys Ser Glu 
34 O 345 35. O 

Arg Arg Llys His Lieu. Phe Val Glin Asp Pro Glin Thr Cys Lys Cys Ser 
355 360 365 

Cys Lys Asn. Thir Asp Ser Arg Cys Lys Ala Arg Glin Lieu. Glu Lieu. Asn 
37 O 375 38O 

Glu Arg Thr Cys Arg Cys Asp Llys Pro Arg Arg 
385 390 395 

<210s, SEQ ID NO 18 
&211s LENGTH: 4017 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 18 

atggtcagct actgggacac cqgggtc.ctg. Ctgtgcgc.gc tigcticagotg tctgcttctic 6 O 

acaggat.cta gttcaggttcaaaattaaaa gatcc tdaac tdagtttaaa aggcacc cag 12 O 

Cacat catgc aag caggcca gacactgcat Ctccalatgca ggggggaagc agcc cataaa 18O 

tggit Ctttgc ctgaaatggit gagtaaggaa agcgaaaggc tigagcataac taaatctgcc 24 O 

tgtggaagaa atggcaaaca attctgcagt actittaacct togalacacagc ticaa.gcaaac 3OO 

cacactggct tctacagotg caaat atcta gctgtaccta cittcaaagaa gaaggaaaca 360 

gaatctgcaa totatatatt tattagtgat acagg tagac ctitt.cgtaga gatgtacagt 42O 

gaaatcc.ccg aaattataca catgactgaa ggaagggagc ticgt.catt C C Ctgc.cgggitt 48O 

acgt caccita acat cactgt tactittaaaa aagtttic cac ttgacactitt gatcc ct gat 54 O 

ggaaaacgca taatctggga cagtagaaag ggctt catca tat caaatgc aacgtacaaa 6OO 

gaaatagggc titctgacctg tdaagcaa.ca gtcaatgggc atttgtataa gacaaactat 660 

ct caca catc gacaaaccaa tacaat cata gatgtc.caaa taa.gcacacic acgcc cagtic 72 O 
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t cittacagtt ttcaagtggc cagaggcatg gagttcc tigt ctitccagaaa gtgcatt cat 3 O 6 O 

cgggacctgg cagcgaga aa catt Cttitta t ctgagalaca acgtggtgaa gatttgttgat 312 O 

tittggccttg ccc.gggat at ttataagaac ccc.gattatgttgagaaaagg agatactica 318O 

ctitcct ctoga aatggatggc ticctgaatct atctittgaca aaatctacag caccalagagc 324 O 

gacgtgtggt Cttacggagt attgctgtgg gaaatct tct CCttaggtgg gtctic catac 33 OO 

cCaggagtac aaatggatga ggacttittgc agt cqcctgagggaaggcat gaggatgaga 3360 

gctic ct gagt actictact co togaaatctat cagat catgc tigg actgct g g cacagagac 342O 

cCaaaagaaa ggccalagatt to agaactt gtggaaaaac taggtgattit gct tcaa.gca 3480 

aatgtacaac aggatggtaa agact acatc ccaat caatig ccatactgac aggaaatagt 354 O 

gggtttacat act caactico togc ctitct ct gaggactitct tcaaggaaag tattt cagot 36OO 

ccgaagttta attcaggaag citctgatgat gtcagatatg taaatgctitt caagttcatg 366 O 

agcc toggaaa gaatcaaaac ctittgaagaa cittitt accoa atgccacct c catgtttgat 372 O 

gactaccagg gcgacagoag cactctgttg gcct Ctcc.ca totgaagcg Ctt cacctgg 378 O 

actgacagca aaccoa aggc ct cqct Caag attgacttga gagtalaccag taaaagtaag 384 O 

gagt cq99gc tigtctgatgt cagcaggc cc agtttctgcc attic cagctg tdggcacgt.c 3900 

agcgaaggca agcgcaggitt Caccitacgac cacgctgagc tiggaaaggala aatcgcgtgc 396 O 

tgct coccgc ccc.ca.gacta caact cqgtg gtc.ctgtact ccaccccacc catctag 4O17 

<210s, SEQ ID NO 19 
&211s LENGTH: 1338 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 19 

Met Val Ser Tyr Trp Asp Thr Gly Val Lieu. Lieu. Cys Ala Lieu. Lieu. Ser 
1. 5 1O 15 

Cys Lieu. Lieu. Lieu. Thr Gly Ser Ser Ser Gly Ser Llys Lieu Lys Asp Pro 
2O 25 3O 

Glu Lieu Ser Leu Lys Gly Thr Gln His Ile Met Glin Ala Gly Glin Thr 
35 4 O 45 

Lieu. His Lieu. Glin Cys Arg Gly Glu Ala Ala His Llys Trp Ser Lieu Pro 
SO 55 6 O 

Glu Met Val Ser Lys Glu Ser Glu Arg Lieu. Ser Ile Thr Lys Ser Ala 
65 70 7s 8O 

Cys Gly Arg Asn Gly Lys Glin Phe Cys Ser Thr Lieu. Thir Lieu. Asn Thr 
85 90 95 

Ala Glin Ala Asn His Thr Gly Phe Tyr Ser Cys Llys Tyr Lieu Ala Val 
1OO 105 11 O 

Pro Thir Ser Lys Lys Lys Glu Thr Glu Ser Ala Ile Tyr Ile Phe Ile 
115 12 O 125 

Ser Asp Thr Gly Arg Pro Phe Val Glu Met Tyr Ser Glu Ile Pro Glu 
13 O 135 14 O 

Ile Ile His Met Thr Glu Gly Arg Glu Lieu Val Ile Pro Cys Arg Val 
145 150 155 160 

Thir Ser Pro Asn Ile Thr Val Thr Lieu Lys Llys Phe Pro Leu. Asp Thr 
1.65 17O 17s 
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Lell 

Ile 

Ala 

Glin 
225 

Pro 

Asn 

Ala 

Asp 
3. OS 

Ser 

Trp 

Thir 
385 

Gly 

Asn 

Arg 

Lys 
465 

Asp 

Asn 

Glu 

Ile 

Gly 
5.45 

Wall 

Ile 

Ile 

Thir 
21 O 

Thir 

Luell 

Luell 

Asn 
29 O 

Wall 

His 

Arg 

Luell 
37 O 

Arg 

Asn 

Luell 

Ala 

Glin 
450 

Trp 

Phe 

Met 

Gly 

Ser 
53 O 

Arg 

Asn 

Thir 

Pro 

Ser 
195 

Wall 

Asn 

Luell 

Asn 

Arg 

Ile 

Gly 

Asn 

Arg 

Lieu 
355 

Gly 

Tyr 

Thir 

Wall 
435 

Ile 

Phe 

Gly 

Lys 
515 

Gly 

Asn 

Luell 

Wall 

Asp 
18O 

Asn 

Asn 

Thir 

Arg 

Thir 
26 O 

Ala 

Phe 

Luell 

Thir 

Lys 
34 O 

Ser 

Asp 

Thir 

Ala 

Ser 

Luell 

Trp 

Ser 

Asn 
SOO 

Asn 

Ile 

Ile 

Glu 

Asn 

Gly 

Ala 

Gly 

Ile 

Gly 
245 

Ser 

Tyr 

Tyr 

Ser 
3.25 

Glin 

Met 

Gly 

Ser 

Ile 
4 OS 

Thir 

Ser 

Thir 

His 

Asn 
485 

Arg 

Tyr 

Ser 

Lys 
565 

Thir 

His 

Ile 
23 O 

His 

Wall 

Wall 

Ser 

Thir 
310 

Wall 

Glin 

Lel 

Lel 

390 

Lel 

Lel 

Phe 

Pro 
470 

Asn 

Ile 

Met 

Ile 

Phe 
550 

Met 

Phe 

Arg 

Lell 
215 

Asp 

Thir 

Glin 

Arg 

Wall 
295 

His 

Wall 

Wall 

Pro 
375 

Ile 

Lell 

Ile 

Pro 

Thir 
45.5 

Glu 

Glu 

Ala 

Cys 
535 

Pro 

Lell 

Ile 

Lys 

Wall 

Luell 

Met 

Arg 

Luell 

Arg 

Ile 

Luell 

Lys 
360 

Ala 

Ile 

Ser 

Wall 

Asp 
44 O 

Ala 

Asn 

Glu 

Ser 

Ser 

Ile 

Ile 

Thir 

Ile 
185 

Glu 

Glin 

Wall 

Thir 
265 

Arg 

Thir 

Wall 

Glu 
345 

Ala 

Thir 

Ile 

Asn 
425 

Pro 

His 

Ser 

Ile 
505 

Thir 

Ala 

Thir 

Glu 

Arg 

Trp 

Ile 

Thir 

Ile 

Luell 
250 

Trp 

Ile 

Ile 

Arg 

Asp 
330 

Thir 

Phe 

Glu 

Asp 

Lys 

Wall 

Ala 

Gly 

Asn 

Ser 
490 

Thir 

Luell 

Ser 

Asp 

Gly 
st O 

Asp 

Asp 

Gly 

ASn 

Ser 
235 

ASn 

Ser 

Asp 

Asp 

Ser 
315 

Wall 

Pro 

Lys 

Wall 
395 

Glin 

Luell 

Ile 

His 

Ile 

Glin 

Wall 

ASn 

Wall 
555 

Glu 

Wall 

69 

- Continued 

Ser 

Lell 

Tyr 
22O 

Thir 

Glin 

Lys 
3 OO 

Gly 

Ala 

Ala 

Ser 

Ser 

Thir 

Ser 

Pro 

Tyr 

Pro 
460 

Ser 

Lell 

Arg 

Wall 

Lys 
54 O 

Pro 

Asp 

Thir 

Arg 

Lell 

Lell 

Pro 

Thir 

Pro 

Ser 
285 

Met 

Pro 

Phe 

Gly 

Pro 
365 

Ala 

Glu 

Asn 

Glin 

Pro 
445 

Glin 

Glu 

Asp 

Met 

Ala 
525 

Wall 

Asn 

Lell 

Trp 

Lys 
19 O 

Thir 

Thir 

Arg 

Ala 

Asp 
27 O 

Asn 

Glin 

Ser 

Ile 

Lys 
35. O 

Glu 

Arg 

Glu 

Wall 

Ile 
43 O 

Luell 

Pro 

Ala 

Ala 

Ala 
51O 

Asp 

Gly 

Gly 

Ile 

Gly 

Cys 

His 

Pro 

Thir 
255 

Glu 

Ser 

Asn 

Phe 

Thir 
335 

Arg 

Wall 

Asp 

Phe 
415 

Gly 

Thir 

Arg 

Asp 
495 

Ile 

Ser 

Thir 

Phe 

Luell 
sts 

Luell 

Phe 

Glu 

Arg 

Wall 
24 O 

Thir 

His 

Lys 

Wall 

Ser 

Wall 

Luell 

Ala 
4 OO 

Glu 

Ser 

Ile 

Cys 

Ser 

Ile 

Arg 

Wall 

His 
560 

Ser 

Luell 
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58O 585 59 O 

Arg Thr Val Asn Asn Arg Thr Met His Tyr Ser Ile Ser Lys Glin Lys 
595 6OO 605 

Met Ala Ile Thr Lys Glu. His Ser Ile Thr Lieu. Asn Lieu. Thir Ile Met 
610 615 62O 

Asn Val Ser Lieu. Glin Asp Ser Gly. Thir Tyr Ala Cys Arg Ala Arg Asn 
625 630 635 64 O 

Val Tyr Thr Gly Glu Glu Ile Lieu Gln Lys Lys Glu Ile Thir Ile Arg 
645 650 655 

Asp Glin Glu Ala Pro Tyr Lieu. Lieu. Arg Asn Lieu. Ser Asp His Thr Val 
660 665 67 O 

Ala Ile Ser Ser Ser Thr Thr Lieu. Asp Cys His Ala Asn Gly Val Pro 
675 68O 685 

Glu Pro Glin Ile Thr Trp Phe Lys Asn Asn His Lys Ile Glin Glin Glu 
69 O. 695 7 OO 

Pro Gly Ile Ile Lieu. Gly Pro Gly Ser Ser Thr Lieu Phe Ile Glu Arg 
7 Os 71O 71s 72O 

Val Thr Glu Glu Asp Glu Gly Val Tyr His Cys Lys Ala Thr Asn Glin 
72 73 O 73 

Lys Gly Ser Val Glu Ser Ser Ala Tyr Lieu. Thr Val Glin Gly. Thir Ser 
740 74. 7 O 

Asp Llys Ser Asn Lieu. Glu Lieu. Ile Thir Lieu. Thir Cys Thr Cys Val Ala 
755 76 O 76.5 

Ala Thr Lieu. Phe Trp Lieu Lleu Lieu. Thir Lieu. Phe Ile Arg Llys Met Lys 
770 775 78O 

Arg Ser Ser Ser Glu Ile Llys Thr Asp Tyr Lieu. Ser Ile Ile Met Asp 
78s 79 O 79. 8OO 

Pro Asp Glu Val Pro Lieu. Asp Glu Glin Cys Glu Arg Lieu Pro Tyr Asp 
805 810 815 

Ala Ser Lys Trp Glu Phe Ala Arg Glu Arg Lieu Lys Lieu. Gly Lys Ser 
82O 825 83 O 

Lieu. Gly Arg Gly Ala Phe Gly Llys Val Val Glin Ala Ser Ala Phe Gly 
835 84 O 845 

Ile Llys Llys Ser Pro Thr Cys Arg Thr Val Ala Wall Lys Met Lieu Lys 
850 855 860 

Glu Gly Ala Thr Ala Ser Glu Tyr Lys Ala Lieu Met Thr Glu Lieu Lys 
865 87O 87s 88O 

Ile Lieu. Thir His Ile Gly His His Lieu. Asn Val Val Asn Lieu. Lieu. Gly 
885 890 895 

Ala Cys Thr Lys Glin Gly Gly Pro Leu Met Val Ile Val Glu Tyr Cys 
9 OO 905 91 O 

Llys Tyr Gly Asn Lieu. Ser Asn Tyr Lieu Lys Ser Lys Arg Asp Lieu. Phe 
915 92 O 925 

Phe Lieu. Asn Lys Asp Ala Ala Lieu. His Met Glu Pro Llys Lys Glu Lys 
93 O 935 94 O 

Met Glu Pro Gly Lieu. Glu Glin Gly Llys Llys Pro Arg Lieu. Asp Ser Val 
945 950 955 96.O 

Thir Ser Ser Glu Ser Phe Ala Ser Ser Gly Phe Glin Glu Asp Llys Ser 
965 97O 97. 

Lieu. Ser Asp Val Glu Glu Glu Glu Asp Ser Asp Gly Phe Tyr Lys Glu 
98O 985 99 O 
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Pro Ile Thr Met Glu Asp Lieu. Ile Ser Tyr Ser Phe Glin Val Ala Arg 
995 1OOO 1005 

Gly Met Glu Phe Lieu. Ser Ser Arg Lys Cys Ile His Arg Asp Lieu. 
O1O O15 O2O 

Ala Ala Arg Asn. Ile Lieu. Lieu. Ser Glu Asn. Asn Val Val Lys Ile 
O25 O3 O O35 

Cys Asp Phe Gly Lieu Ala Arg Asp Ile Tyr Lys Asn. Pro Asp Tyr 
O4 O O45 OSO 

Val Arg Lys Gly Asp Thr Arg Lieu Pro Lieu Lys Trp Met Ala Pro 
O55 O6 O O65 

Glu Ser Ile Phe Asp Llys Ile Tyr Ser Thr Lys Ser Asp Val Trp 
Of O O7 O8O 

Ser Tyr Gly Val Lieu. Leu Trp Glu Ile Phe Ser Lieu. Gly Gly Ser 
O85 O9 O O95 

Pro Tyr Pro Gly Val Glin Met Asp Glu Asp Phe Cys Ser Arg Lieu. 
OO O5 10 

Arg Glu Gly Met Arg Met Arg Ala Pro Glu Tyr Ser Thr Pro Glu 

Ile Tyr Glin Ile Met Lieu. Asp Cys Trp His Arg Asp Pro Llys Glu 

Arg Pro Arg Phe Ala Glu Lieu Val Glu Lys Lieu. Gly Asp Lieu. Lieu. 

Glin Ala Asn Val Glin Glin Asp Gly Lys Asp Tyr e Pro Ile Asn 

Ala e Lieu. Thr Gly Asn Ser Gly Phe Thr Tyr Ser Thr Pro Ala 

Phe Ser Glu Asp Phe Phe Lys Glu Ser Ile Ser Ala Pro Llys Phe 
90 95 2OO 

Asn Ser Gly Ser Ser Asp Asp Val Arg Tyr Val Asn Ala Phe Llys 
2O5 21 O 215 

Phe Met Ser Lieu. Glu Arg Ile Llys Thr Phe Glu Glu Lieu Lleu Pro 
22O 225 23 O 

Asn Ala Thir Ser Met Phe Asp Asp Tyr Glin Gly Asp Ser Ser Thr 
235 24 O 245 

Lieu. Leu Ala Ser Pro Met Leu Lys Arg Phe Thr Trp Thr Asp Ser 
250 255 26 O 

Llys Pro Lys Ala Ser Lieu Lys Ile Asp Lieu. Arg Val Thir Ser Lys 
265 27 O 27s 

Ser Lys Glu Ser Gly Leu Ser Asp Val Ser Arg Pro Ser Phe Cys 
28O 285 29 O 

His Ser Ser Cys Gly His Val Ser Glu Gly Lys Arg Arg Phe Thr 
295 3OO 305 

Tyr Asp His Ala Glu Lieu. Glu Arg Lys Ile Ala Cys Cys Ser Pro 
310 315 32O 

Pro Pro Asp Tyr Asn Ser Val Val Lieu. Tyr Ser Thr Pro Pro Ile 
3.25 33 O 335 

<210s, SEQ ID NO 2 O 
&211s LENGTH: 583 O 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
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115 12 O 125 

Val Ser Asp Gln His Gly Val Val Tyr Ile Thr Glu Asn Lys Asn Lys 
13 O 135 14 O 

Thr Val Val Ile Pro Cys Lieu. Gly Ser Ile Ser Asn Lieu. Asn Val Ser 
145 150 155 160 

Lieu. Cys Ala Arg Tyr Pro Glu Lys Arg Phe Val Pro Asp Gly Asn Arg 
1.65 17O 17s 

Ile Ser Trp Asp Ser Lys Lys Gly Phe Thir Ile Pro Ser Tyr Met Ile 
18O 185 19 O 

Ser Tyr Ala Gly Met Val Phe Cys Glu Ala Lys Ile Asn Asp Glu Ser 
195 2OO 2O5 

Tyr Glin Ser Ile Met Tyr Ile Val Val Val Val Gly Tyr Arg Ile Tyr 
21 O 215 22O 

Asp Val Val Lieu. Ser Pro Ser His Gly Ile Glu Lieu. Ser Val Gly Glu 
225 23 O 235 24 O 

Llys Lieu Val Lieu. Asn. Cys Thr Ala Arg Thr Glu Lieu. Asn Val Gly Ile 
245 250 255 

Asp Phe Asn Trp Glu Tyr Pro Ser Ser Lys His Gln His Llys Llys Lieu 
26 O 265 27 O 

Val Asn Arg Asp Lieu Lys Thr Glin Ser Gly Ser Glu Met Lys Llys Phe 
27s 28O 285 

Lieu. Ser Thr Lieu. Thir Ile Asp Gly Val Thr Arg Ser Asp Glin Gly Lieu. 
29 O 295 3 OO 

Tyr Thr Cys Ala Ala Ser Ser Gly Lieu Met Thr Lys Lys Asn Ser Thr 
3. OS 310 315 32O 

Phe Val Arg Val His Glu Lys Pro Phe Val Ala Phe Gly Ser Gly Met 
3.25 330 335 

Glu Ser Lieu Val Glu Ala Thr Val Gly Glu Arg Val Arg Ile Pro Ala 
34 O 345 35. O 

Lys Tyr Lieu. Gly Tyr Pro Pro Pro Glu Ile Llys Trp Tyr Lys Asn Gly 
355 360 365 

Ile Pro Leu Glu Ser Asn His Thr Ile Lys Ala Gly His Val Lieu. Thr 
37 O 375 38O 

Ile Met Glu Val Ser Glu Arg Asp Thr Gly Asn Tyr Thr Val Ile Leu 
385 390 395 4 OO 

Thr Asn Pro Ile Ser Lys Glu Lys Glin Ser His Val Val Ser Leu Val 
4 OS 41O 415 

Val Tyr Val Pro Pro Glin Ile Gly Glu Lys Ser Lieu. Ile Ser Pro Val 
42O 425 43 O 

Asp Ser Tyr Glin Tyr Gly. Thir Thr Glin Thr Lieu. Thr Cys Thr Val Tyr 
435 44 O 445 

Ala Ile Pro Pro Pro His His Ile His Trp Tyr Trp Gln Leu Glu Glu 
450 45.5 460 

Glu Cys Ala Asn Glu Pro Ser Glin Ala Val Ser Val Thr Asn Pro Tyr 
465 470 47s 48O 

Pro Cys Glu Glu Trp Arg Ser Val Glu Asp Phe Glin Gly Gly Asn Lys 
485 490 495 

Ile Glu Val Asn Lys Asn Glin Phe Ala Lieu. Ile Glu Gly Lys Asn Lys 
SOO 505 51O 

Thr Val Ser Thir Lieu Val Ile Glin Ala Ala Asn Val Ser Ala Lieu. Tyr 
515 52O 525 
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Lys Cys Glu Ala Val Asn Llys Val Gly Arg Gly Glu Arg Val Ile Ser 
53 O 535 54 O 

Phe His Val Thr Arg Gly Pro Glu Ile Thr Lieu Gln Pro Asp Met Glin 
5.45 550 555 560 

Pro Thr Glu Gln Glu Ser Val Ser Leu Trp Cys Thr Ala Asp Arg Ser 
565 st O sts 

Thr Phe Glu Asn Lieu. Thir Trp Tyr Lys Lieu. Gly Pro Gln Pro Leu Pro 
58O 585 59 O 

Ile His Val Gly Glu Lieu Pro Thr Pro Val Cys Lys Asn Lieu. Asp Thr 
595 6OO 605 

Lieu. Trp Llys Lieu. Asn Ala Thr Met Phe Ser Asn. Ser Thr Asn Asp Ile 
610 615 62O 

Lieu. Ile Met Glu Lieu Lys Asn Ala Ser Lieu. Glin Asp Glin Gly Asp Tyr 
625 630 635 64 O 

Val Cys Lieu Ala Glin Asp Arg Llys Thir Lys Lys Arg His Cys Val Val 
645 650 655 

Arg Glin Lieu. Thr Val Lieu. Glu Arg Val Ala Pro Thir Ile Thr Gly Asn 
660 665 67 O 

Lieu. Glu Asn Gln Thr Thr Ser Ile Gly Glu Ser Ile Glu Val Ser Cys 
675 68O 685 

Thr Ala Ser Gly Asn Pro Pro Pro Glin Ile Met Trp Phe Lys Asp Asn 
69 O. 695 7 OO 

Glu Thir Lieu Val Glu Asp Ser Gly Ile Val Lieu Lys Asp Gly Asn Arg 
7 Os 71O 71s 72O 

Asn Lieu. Thir Ile Arg Arg Val Arg Lys Glu Asp Glu Gly Lieu. Tyr Thr 
72 73 O 73 

Cys Glin Ala Cys Ser Val Lieu. Gly Cys Ala Lys Val Glu Ala Phe Phe 
740 74. 7 O 

Ile Ile Glu Gly Ala Glin Glu Lys Thr Asn Lieu. Glu Ile Ile Ile Lieu. 
7ss 760 765 

Val Gly Thr Ala Val Ile Ala Met Phe Phe Trp Leu Lleu Lieu Val Ile 
770 775 78O 

Ile Lieu. Arg Thr Val Lys Arg Ala Asn Gly Gly Glu Lieu Lys Thr Gly 
78s 79 O 79. 8OO 

Tyr Lieu. Ser Ile Val Met Asp Pro Asp Glu Lieu Pro Lieu. Asp Glu. His 
805 810 815 

Cys Glu Arg Lieu Pro Tyr Asp Ala Ser Lys Trp Glu Phe Pro Arg Asp 
82O 825 83 O 

Arg Lieu Lys Lieu. Gly Llys Pro Lieu. Gly Arg Gly Ala Phe Gly Glin Val 
835 84 O 845 

Ile Glu Ala Asp Ala Phe Gly Ile Asp Llys Thr Ala Thr Cys Arg Thr 
850 855 860 

Val Ala Wall Lys Met Lieu Lys Glu Gly Ala Thr His Ser Glu. His Arg 
865 87O 87s 88O 

Ala Lieu Met Ser Glu Lieu Lys Ile Lieu. Ile His Ile Gly His His Lieu 
885 890 895 

Asn Val Val Asn Lieu. Lieu. Gly Ala Cys Thr Llys Pro Gly Gly Pro Lieu 
9 OO 905 91 O 

Met Val Ile Val Glu Phe Cys Llys Phe Gly Asn Lieu Ser Thr Tyr Lieu. 
915 92 O 925 




























































































































































































































































































































