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(57) ABSTRACT

The invention relates to gene polymorphisms and genetic
profiles associated with an elevated or a reduced risk of a
complement cascade dysregulation disease such as AMD.
The invention provides methods and reagents for determi-
nation of risk, diagnosis and treatment of such diseases. In
an embodiment, the present invention provides methods and
reagents for determining sequence variants in the genome of
an individual which facilitate assessment of risk for devel-
oping such diseases.
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PREDICTING AGE-RELATED MACULAR
DEGENERATION WITH SINGLE
NUCLEOTIDE POLYMORPHISMS WITHIN
OR NEAR THE GENES FOR COMPLEMENT
COMPONENT C2, FACTOR B, PLEKHA1,
HTRA1, PRELP, OR LOC387715

RELATED APPLICATIONS

[0001] This application, claims the benefit of the priority
date of U.S. Provisional Application No. 60/984,702, which
was filed on Nov. 1, 2007, the contents of which are
incorporated herein by reference in their entirety.

FEDERALLY SPONSORED RESEARCH AND
DEVELOPMENT

[0002] This invention was made with government support
under NM RO1 EY11515 and R24 EY017404, awarded by
the National Institutes of Health. The government has cer-
tain rights in the invention.

FIELD OF THE INVENTION

[0003] The invention relates to risk determination, diag-
nosis and prognosis of disorders such as age-related macular
degeneration (AMD).

BACKGROUND OF THE INVENTION

[0004] Age-related macular degeneration (AMD) is the
leading cause of irreversible vision loss in the developed
world, affecting approximately 15% of individuals over the
age of 60. The prevalence of AMD increases with age: mild,
or early, forms occur in nearly 30%, and advanced forms in
about 7%, of the population that is 75 years and older.
Clinically, AMD is characterized by a progressive loss of
central vision attributable to degenerative changes that occur
in the macula, a specialized region of the neural retina and
underlying tissues. In the most severe, or exudative, form of
the disease neovascular fronds derived from the choroidal
vasculature breach Bruch’s membrane and the retinal pig-
ment epithelium (RPE) typically leading to detachment and
subsequent degeneration of the retina.

[0005] Numerous studies have implicated inflammation in
the pathobiology of AMD (Anderson et al. (2002) Am. J.
Ophthalmol. 134:41 1-31; Hageman et al. (2001) Prog.
Retin. Eye Res. 20:705-32; Mullins et al. (2000) Faseb J.
14:835-46; Johnson et al. (2001) Exp. Eye Res. 73:887-96;
Crabb et al. (2002) PNAS 99:14682-7; Bok (2005) PNAS
102:7053-4). Dysfunction of the complement pathway may
induce significant bystander damage to macular cells, lead-
ing to atrophy, degeneration, and the elaboration of choroi-
dal neovascular membranes, similar to damage that occurs
in other complement-mediated disease processes (Hageman
et al: (2005) PNAS 102:7227-32: Morgan and Walport
(1991) Immunol. Today 12:301-6; Kinoshita (1991) Immu-
nol. Today 12:291-5; Holers and Thurman (2004) Mol.
Immunol. 41: 147-52).

[0006] AMD, a late-onset complex disorder, appears to be
caused and/or modulated by a combination of genetic and
environmental factors. According to the prevailing hypoth-
esis, the majority of AMD cases is not a collection of
multiple single-gene disorders, but instead represents a
quantitative phenotype, an expression of interaction of mul-
tiple susceptibility loci. The number of loci involved, the
attributable risk conferred, and the interactions between
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various loci remain obscure, but significant progress has
been made in determining the genetic contribution to these
diseases. See, for example, U.S. Patent Application Publi-
cation No. 20070020647, U.S. Patent Application Publica-
tion No. 20060281120, International Publication No. WO
2008/013893, and U.S. Patent Application Publication No.
20080152659.

[0007] Thus, variations in several genes have been found
to be correlated with AMD. These include the complement
regulatory gene Complement Factor H (HF1/CFH) (see, for
example, Hageman et al., 2005, Proc. Nat’l Acad Sci 102:
7227-32). Factor H is located on chromosome 1 among
several other, closely linked regulators of the complement
cascade in what is referred to as the Regulators of Comple-
ment Activation (RCA) locus. Deletions and other variations
in other genes of the RCA locus (such as CFH-related 3
[FHR3] and CFH-related 1 [FHR1], among others) have
also been correlated with AMD. See, for example, Interna-
tional Publication No. W0O2008/008986, and Hughes et al.,
2006, Nat Genet. 38:458-62. Sequence variations in other
complement regulators, such as complement component C2
and Complement Factor B, which are closely linked on
chromosome 6, have also been associated with AMD risk.
See, for example, International Publication No. WO 2007/
095185. Closely linked genes on chromosome 10, including
LOC387715, HTRA1, and PLEKHA1 have also been
shown to harbor sequence variations informative of AMD
risk. See, for example, U.S. Patent Application Publication
No. US 2006/0281120; International Publication No. WO
2007/044897; and International Publication No. WO 2008/
013893.

[0008] Analysis of single polynucleotide polymorphisms
(SNPs) is a powerful technique for diagnosis and/or deter-
mination of risk for disorders such as AMD.

SUMMARY OF THE INVENTION

[0009] The invention arises, in part, from a high density,
large sample size, genetic association study designed to
detect genetic characteristics associated with complement
cascade dysregulation diseases such as AMD. The study
revealed a large number of new SNPs never before reported
and a still larger number of SNPs (and/or combination of
certain SNPs) which were not previously reported to be
associated with risk for, or protection from, the disease. The
invention disclosed herein thus relates to the discovery of
polymorphisms that are associated with risk for develop-
ment of age-related macular degeneration (AMD). The
polymorphisms are found within or near genes such as
complement component C2 (C2); Complement Factor B
(Factor B); pleckstrin homology domain containing, family
A (phosphoinositide binding specific) member 1 (PLE-
KHAT1); HtrA serine peptidase 1 (HTRAI, also known as
PRSS11); proline/arginine-rich and leucine-rich repeat pro-
tein (PRELP); and LOC387715. The informative value of
many of the specific SNPs disclosed herein has never before
been recognized or reported, as far as the inventor is aware.
The invention provides methods of screening for individuals
at risk of developing AMD and/or for predicting the likely
progression of early- or mid-stage established disease and/or
for predicting the likely outcome of a particular therapeutic
or prophylactic strategy.

[0010] In one aspect, the invention provides a diagnostic
method of determining an individual’s propensity to
complement dysregulation comprising screening (directly or
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indirectly) for the presence or absence of a genetic profile
characterized by polymorphisms in the individual’s genome
associated with complement dysregulation, wherein the
presence of said genetic profile is indicative of the individu-
al’s risk of complement dysregulation. The profile may
reveal that the individual’s risk is increased, or decreased, as
the profile may evidence increased risk for, or increased
protection from, developing AMD. A genetic profile asso-
ciated with complement dysregulation comprises one or
more, typically multiple, single nucleotide polymorphisms
selected from Table 1 or Table 1A. In certain embodiments,
a genetic profile associated with complement dysregulation
comprises any combination of at least 2, at least 5, or at least
10 single nucleotide polymorphisms selected from Table 1
or Table 1A.

[0011] In one aspect, the invention provides a diagnostic
method of determining an individual’s propensity to
develop, or for predicting the course of progression, of
AMD, comprising screening (directly or indirectly) for the
presence or absence of a genetic profile that includes one or
more, typically multiple, single nucleotide polymorphisms
selected from Table 1 and/or Table 1A, which are informa-
tive of an individual’s (increased or decreased) risk for
developing AMD. In one embodiment, the polymorphisms
are selected from Table 1 or include at least one polymor-
phism selected from Table 1. In some embodiments, the
genetic profile includes any combination of at least 2, at least
5, or at least 10 single nucleotide polymorphisms selected
from Tables 1 and/or 1A.

[0012] In one embodiment, a method for determining an
individual’s propensity to develop or for predicting the
course of progression of age-related macular degeneration,
includes screening for a combination of at least one, typi-
cally multiple, predisposing polymorphism and at least one,
typically multiple, protective polymorphism set forth in
Tables 1 and 1A. For example, the method may comprise
screening for at least rs4151671 (T: protective); rs2421018
(G: protective); rs3750847 (A: risk); and rs2253755 (G:
risk). Risk polymorphisms indicate that an individual has
increased susceptibility to development or progression of
AMD relative to the control population. Protective polymor-
phisms indicate that the individual has a reduced likelihood
of development or progression of AMD relative to the
control population. Neutral polymorphisms do not segregate
significantly with risk or protection, and have limited or no
diagnostic or prognostic value. Additional, previously
known informative polymorphisms may and typically will
be included in the screen. For example, additional risk-
associated polymorphisms may include rs1061170,
rs203674, rs1061147, rs2274700, rs12097550, rs203674, a
polymorphism in exon 22 of CFH (R1210C), rs9427661,

rs9427662,  rs10490924,  rs11200638,  rs2230199,
rs2511989, rs3753395, rs1410996, rs393955, rs403846,
rs1329421,  rs10801554, rs12144930, rs12124794,

rs2284664, rs16840422, and rs6695321. Additional protec-
tion-polymorphisms may include: rs800292, rs3766404,
rs529825, rs641153, rs4151667, rs547154, and rs9332739.
In one embodiment, the screening incorporates one or more
polymorphisms from the RCA locus, such as those included
in Table 3. In some embodiments, the screening incorporates
one or more polymorphisms from other genes having
genetic variations correlating with AMD risk, such as the
genes and SNPs disclosed in Table 4.
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[0013] In another embodiment, a method for determining
an individual’s propensity to develop or for predicting the
course of progression of AMD includes screening addition-
ally for deletions within the RCA locus (i.e., a region of
DNA sequence located on chromosome one that extends
from the Complement Factor H (CFH) gene through the
CD46 gene (also known as the MCP gene, e.g., from CFH
through complement factor 13B) that are associated with
AMD risk or protection. An exemplary deletion that is
protective of AMD is a deletion of at least portions of the
FHR3 and FHR1 genes. See, e.g., Hageman et al., 2006,
“Extended haplotypes in the complement factor H (CFH)
and CFH-related (CFHR) family of genes protect against
age-related macular degeneration: characterization, ethnic
distribution and evolutionary implications,”Anr Med.
38:592-604 and U.S. Patent Application Publication No. US
2008/152659.

[0014] The methods may include inspecting a data set
indicative of genetic characteristics previously derived from
analysis of the individual’s genome. A data set of genetic
characteristics of the individual may include, for example, a
listing of single nucleotide polymorphisms in the individu-
al’s genome or a complete or partial sequence of the
individual’s genomic DNA. Alternatively, the methods
include obtaining and analyzing a nucleic acid sample (e.g.,
DNA or RNA) from an individual to determine whether the
DNA contains informative polymorphisms, such as by com-
bining a nucleic acid sample from the subject with one or
more polynucleotide probes capable of hybridizing selec-
tively to a nucleic acid carrying the polymorphism. In
another embodiment, the methods include obtaining a bio-
logical sample from the individual and analyzing the sample
from the individual to determine whether the individual’s
proteome contains an allelic variant isoform that is a con-
sequence of the presence of a polymorphism in the indi-
vidual’s genome.

[0015] In another aspect, the invention provides a method
of treating, preventing, or delaying development of symp-
toms of AMD in an individual (e.g., an individual in whom
a genetic profile indicative of elevated risk of developing
AMD is detected), comprising prophylactically or therapeu-
tically treating an individual identified as having a genetic
profile including one or more single nucleotide polymor-
phisms selected from Table 1 and/or Table 1A.

[0016] In one embodiment, the method of treating or
preventing AMD in an individual includes prophylactically
or therapeutically treating the individual by administering a
composition including a Factor H polypeptide. The Factor H
polypeptide may be a wild type Factor H polypeptide or a
variant Factor H polypeptide. The Factor H polypeptide may
be a Factor H polypeptide with a sequence encoded by a
protective or neutral allele. In one embodiment, the Factor H
polypeptide is encoded by a Factor H protective haplotype.
A protective Factor H haplotype can encode an isoleucine
residue at amino acid position 62 and/or an amino acid other
than a histidine at amino acid position 402. For example, a
Factor H polypeptide can comprise an isoleucine residue at
amino acid position 62, a tyrosine residue at amino acid
position 402, and/or an arginine residue at amino acid
position 1210. Exemplary Factor H protective haplotypes
include the H2 haplotype or the H4 haplotype. Alternatively,
the Factor H polypeptide may be encoded by a Factor H
neutral haplotype. A neutral haplotype encodes an amino
acid other than an isoleucine at amino acid position 62 and
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an amino acid other than a histidine at amino acid position
402. Exemplary Factor H neutral haplotypes include the H3
haplotype or the HS haplotype. For details on therapeutic
forms of CFH, and how to make and use them, see U.S.
Patent Application Publication No. US 2007/0060247, the
disclosure of which is incorporated herein by reference.

[0017] In some embodiments, the method of treating or
preventing AMD in an individual includes prophylactically
or therapeutically treating the individual by inhibiting
HTRAI1 in the individual. HTRA1 can be inhibited, for
example, by administering an antibody or other protein (e.g.
an antibody variable domain, an addressable fibronectin
protein, etc.) that binds HTRA1. Alternatively, HTRA1 can
be inhibited by administering a nucleic acid inhibiting
HTRAI1 expression or activity, such as an inhibitory RNA,
a nucleic acid encoding an inhibitory RNA, an antisense
nucleic acid, or an aptamer, or by administering a small
molecule that interferes with HTRA1 activity (e.g. an inhibi-
tor of the protease activity of HTRA1).

[0018] In other embodiments, the method of treating or
preventing AMD in an individual includes prophylactically
or therapeutically treating the individual by inhibiting Factor
B and/or C2 in the individual. Factor B can be inhibited, for
example, by administering an antibody or other protein (e.g.,
an antibody variable domain, an addressable fibronectin
protein, etc.) that binds Factor B. Alternatively, Factor B can
be inhibited by administering a nucleic acid inhibiting
Factor B expression or activity, such as an inhibitory RNA,
a nucleic acid encoding an inhibitory RNA, an antisense
nucleic acid, or an aptamer, or by administering a small
molecule that interferes with Factor B activity (e.g., an
inhibitor of the protease activity of Factor B). C2 can be
inhibited, for example, by administering an antibody or
other protein (e.g., an antibody variable domain, an address-
able fibronectin protein, etc.) that binds C2. Alternatively,
C2 can be inhibited by administering a nucleic acid inhib-
iting C2 expression or activity, such as an inhibitory RNA,
a nucleic acid encoding an inhibitory RNA, an antisense
nucleic acid, or an aptamer, or by administering a small
molecule that interferes with C2 activity (e.g., an inhibitor of
the protease activity of C2).

[0019] In another aspect, the invention provides detectably
labeled oligonucleotide probes or primers for hybridization
with DNA sequence in the vicinity of at least one polymor-
phism to facilitate identification of the base present in the
individual’s genome. In one embodiment, a set of oligo-
nucleotide primers hybridizes adjacent to at least one poly-
morphism disclosed herein for inducing amplification
thereof, thereby facilitating sequencing of the region and
determination of the base present in the individual’s genome
at the sites of the polymorphism. Preferred polymorphisms
for detection include the polymorphisms listed in Table 1 or
1A. Further, one of skill in the art will appreciate that other
methods for detecting polymorphisms are well known in the
art.

[0020] In another aspect, the invention relates to a health-
care method that includes authorizing the administration of,
or authorizing payment for the administration of; a diagnos-
tic assay to determine an individual’s susceptibility for
development or progression of AMD. The method includes
screening for the presence or absence of a genetic profile that
includes one or more SNPs selected from Table 1 or 1A.
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DETAILED DESCRIPTION OF THE

INVENTION
[0021] 1. Definitions and Conventions
[0022] The term “polymorphism” refers to the occurrence

of two or more genetically determined alternative sequences
or alleles in a population. Each divergent sequence is termed
an allele, and can be part of a gene or located within an
intergenic or non-genic sequence. A diallelic polymorphism
has two alleles, and a triallelic polymorphism has three
alleles. Diploid organisms can contain two alleles and may
be homozygous or heterozygous for allelic forms. The first
identified allelic form is arbitrarily designated the reference
form or allele; other allelic forms are designated as alterna-
tive or variant alleles. The most frequently occurring allelic
form in a selected population is typically referred to as the
wild-type form.

[0023] A “polymorphic site” is the position or locus at
which sequence divergence occurs at the nucleic acid level
and is sometimes reflected at the amino acid level. The
polymorphic region or polymorphic site refers to a region of
the nucleic acid where the nucleotide difference that distin-
guishes the variants occurs, or, for amino acid sequences, a
region of the amino acid sequence where the amino acid
difference that distinguishes the protein variants occurs. A
polymorphic site can be as small as one base pair, often
termed a “single nucleotide polymorphism™ (SNP). The
SNPs can be any SNPs in loci identified herein, including
intragenic SNPs in exons, introns, or upstream or down-
stream regions of a gene, as well as SNPs that are located
outside of gene sequences. Examples of such SNPs include,
but are not limited to, those provided in the Tables herein
below.

[0024] Individual amino acids in a sequence are repre-
sented herein as AN or NA, wherein A is the amino acid in
the sequence and N is the position in the sequence. In the
case that position N is polymorphic, it is convenient to
designate the more frequent variant as A;N and the less
frequent variant as NA,. Alternatively, the polymorphic site,
N, is represented as A|NA,, wherein A, is the amino acid in
the more common variant and A, is the amino acid in the less
common variant. Either the one-letter or three-letter codes
are used for designating amino acids (see Lehninger, Bio-
chemistry 2nd ed., 1975, Worth Publishers, Inc. New York,
N.Y.: pages 73-75, incorporated herein by reference). For
example, 150V represents a single-amino-acid polymor-
phism at amino acid position 50 of a given protein, wherein
isoleucine is present in the more frequent protein variant in
the population and valine is present in the less frequent
variant.

[0025] Similar nomenclature may be used in reference to
nucleic acid sequences. In the Tables provided herein, each
SNP is depicted by “N,/N,” where N, is a nucleotide present
in a first allele referred to as Allele 1, and N, is another
nucleotide present in a second allele referred to as Allele 2.
It will be clear to those of skill in the art that in a
double-stranded form, the complementary strand of each
allele will contain the complementary base at the polymor-
phic position.

[0026] The term “genotype” as used herein denotes one or
more polymorphisms of interest found in an individual, for
example, within a gene of interest. Diploid individuals have
a genotype that comprises two different sequences (het-
erozygous) or one sequence (homozygous) at a polymorphic
site.
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[0027] The term “haplotype” refers to a DNA sequence
comprising one or more polymorphisms of interest con-
tained on a subregion of a single chromosome of an indi-
vidual. A haplotype can refer to a set of polymorphisms in
a single gene, an intergenic sequence, or in larger sequences
including both gene and intergenic sequences, e.g., a col-
lection of genes, or of genes and intergenic sequences. For
example, a haplotype can refer to a set of polymorphisms on
chromosome 10 near the PLEKHA1, LOC387715 and
HTRAI1 genes, e.g. within the genes and/or within intergenic
sequences (i.e., intervening intergenic sequences, upstream
sequences, and downstream sequences that are in linkage
disequilibrium with polymorphisms in the genic region).
The term “haplotype” can refer to a set of single nucleotide
polymorphisms (SNPs) found to be statistically associated
on a single chromosome. A haplotype can also refer to a
combination of polymorphisms (e.g., SNPs) and other
genetic markers (e.g., a deletion) found to be statistically
associated on a single chromosome. A haplotype, for
instance, can also be a set of maternally inherited alleles, or
a set of paternally inherited alleles, at any locus.

[0028] The term “genetic profile,” as used herein, refers to
a collection of one or more single nucleotide polymorphisms
including a polymorphism shown in Table 1 (AMD), option-
ally in combination with other genetic characteristics such as
deletions, additions or duplications, and optionally com-
bined with other SNPs associated with AMD risk or pro-
tection, including but not limited to those in Tables 3 and 4.
Thus, a genetic profile, as the phrase is used herein, is not
limited to a set of characteristics defining a haplotype, and
may include SNPs from diverse regions of the genome. For
example, a genetic profile for AMD includes one or a subset
of single nucleotide polymorphisms selected from Table 1,
optionally in combination with other genetic characteristics
associated with AMD. It is understood that while one SNP
in a genetic profile may be informative of an individual’s
increased or decreased risk (i.e., an individual’s propensity
or susceptibility) to develop a complement-related disease
such as. AMD, more than one SNP in a genetic profile may
and typically will be analyzed and will be more informative
of an individual’s increased or decreased risk of developing
a complement-related disease. A genetic profile may include
at least one SNP disclosed herein in combination with other
polymorphisms or genetic markers (e.g., a deletion) and/or
environmental factors (e.g., smoking or obesity) known to
be associated with AMD. In some cases, a SNP may reflect
a change in regulatory or protein coding sequences that
change gene product levels or activity in a manner that
results in increased likelihood of development of disease. In
addition, it will be understood by a person of skill in the art
that one or more SNPs that are part of a genetic profile
maybe in linkage disequilibrium with, and serve as a proxy
or surrogate marker for, another genetic marker or polymor-
phism that is causative, protective, or otherwise informative
of disease.

[0029] The term “gene,” as used herein, refers to a region
of a DNA sequence that encodes a polypeptide or protein,
intronic sequences, promoter regions, and upstream (i.e.,
proximal) and downstream (i.e., distal) non-coding tran-
scription control regions (e.g., enhancer and/or repressor
regions).

[0030] The term “allele,” as used herein, refers to a
sequence variant of a genetic sequence (e.g., typically a gene
sequence as described hereinabove, optionally a protein
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coding sequence). For purposes of this application, alleles
can but need not be located within a gene sequence. Alleles
can be identified with respect to one or more polymorphic
positions such as SNPs, while the rest of the gene sequence
can remain unspecified. For example, an allele may be
defined by the nucleotide present at a single SNP, or by the
nucleotides present at a plurality of SNPs. In certain embodi-
ments of the invention, an allele is defined by the genotypes
of at least 1, 2, 4, 8 or 16 or more SNPs, (including those
provided in Tables 1 and 1A below) in a gene.

[0031] A “causative” SNP is a SNP having an allele that is
directly responsible for a difference in risk of development
or progression of AMD. Generally, a causative SNP has an
allele producing an alteration in gene expression or in the
expression, structure, and/or function of a gene product, and
therefore is most predictive of a possible clinical phenotype.
One such class includes SNPs falling within regions of
genes encoding a polypeptide product, i.e. “coding SNPs”
(cSNPs). These SNPs may result in an alteration of the
amino acid sequence of the polypeptide product (i.e., non-
synonymous codon changes) and give rise to the expression
of a defective or other variant protein. Furthermore, in the
case of nonsense mutations, a SNP may lead to premature
termination of a polypeptide product. Such variant products
can result in a pathological condition, e.g., genetic disease.
Examples of genes in which a SNP within a coding sequence
causes a genetic disease include sickle cell anemia and
cystic fibrosis.

[0032] Causative SNPs do not necessarily have to occur in
coding regions; causative SNPs can occur in, for example,
any genetic region that can ultimately affect the expression,
structure, and/or activity of the protein encoded by a nucleic
acid. Such genetic regions include, for example, those
involved in transcription, such as SNPs in transcription
factor binding domains, SNPs in promoter regions, in areas
involved in transcript processing, such as SNPs at intron-
exon boundaries that may cause defective splicing, or SNPs
in mRNA processing signal sequences such as polyade-
nylation signal regions. Some SNPs that are not causative
SNPs nevertheless are in close association with, and there-
fore segregate with, a disease-causing sequence. In this
situation, the presence of a SNP correlates with the presence
of, or predisposition to, or an increased risk in developing
the disease. These SNPs, although not causative, are none-
theless also useful for diagnostics, disease predisposition
screening, and other uses.

[0033] An “informative” or “risk-informative” SNP refers
to any SNP whose sequence in an individual provides
information about that individual’s relative risk of develop-
ment or progression of AMD. An informative SNP need not
be causative. Indeed, many informative SNPs have no
apparent effect on any gene product, but are in linkage
disequilibrium with a causative SNP. In such cases, as a
general matter, the SNP is increasingly informative when it
is more tightly in linkage disequilibrium with a causative
SNP. For various informative SNPs, the relative risk of
development or progression of AMD is indicated by the
presence or absence of a particular allele and/or by the
presence or absence of a particular diploid genotype.
[0034] The term “linkage” refers to the tendency of genes,
alleles, loci, or genetic markers to be inherited together as a
result of their location on the same chromosome or as a
result of other factors. Linkage can be measured by percent
recombination between the two genes, alleles, loci, or
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genetic markers. Some linked markers may be present
within the same gene or gene cluster.

[0035] In population genetics, linkage disequilibrium is
the non-random association of alleles at two or more loci,
not necessarily on the same chromosome. It is not the same
as linkage, which describes the association of two or more
loci on a chromosome with limited recombination between
them. Linkage disequilibrium describes a situation in which
some combinations of alleles or genetic markers occur more
or less frequently in a population than would be expected
from a random formation of haplotypes from alleles based
on their frequencies. Non-random associations between
polymorphisms at different loci are measured by the degree
of linkage disequilibrium (LD). The level of linkage dis-
equilibrium is influenced by a number of factors including
genetic linkage, the rate of recombination, the rate of
mutation, random drift, non-random mating, and population
structure. “Linkage disequilibrium™ or “allelic association”
thus means the preferential association of a particular allele
or genetic marker with another specific allele or genetic
marker more frequently than expected by chance for any
particular allele frequency in the population. A marker in
linkage disequilibrium with an informative marker, such as
one of the SNPs listed in Tables I or IA can be useful in
detecting susceptibility to disease. A SNP that is in linkage
disequilibrium with a causative, protective, or otherwise
informative SNP or genetic marker is referred to as a
“proxy” or “surrogate” SNP. A proxy SNP may be in at least
50%, 60%, or 70% in linkage disequilibrium with the
causative SNP, and preferably is at least about 80%, 90%,
and most preferably 95%, or about 100% in LD with the
genetic marker.

[0036] A “nucleic acid,” “polynucleotide,” or “oligonucle-
otide” is a polymeric form of nucleotides of any length, may
be DNA or RNA, and may be single- or double-stranded.
The polymer may include, without limitation, natural
nucleosides (i.e., adenosine, thymidine, guanosine, cytidine,
uridine, deoxyadenosine, deoxythymidine, deoxyguanosine,
and deoxycytidine), nucleoside analogs (e.g., 2-aminoad-
enosine, 2-thiothymidine, inosine, pyrrolo-pyrimidine,
3-methyl adenosine, S5-methylcytidine, CS5-bromouridine,
CS5-fluorouridine, CS5-iodouridine, C5-propynyl-uridine,
CS5-propynyl-cytidine, C5-methylcytidine, 7-deazaadenos-
ine, 7-deazaguanosine, 8-oxoadenosine, 8-oxoguanosine,
O(6)-methylguanine, and 2-thiocytidine), chemically modi-
fied bases, biologically modified bases (e.g., methylated
bases), intercalated bases, modified sugars (e.g., 2'-fluorori-
bose, ribose, 2'-deoxyribose, arabinose, and hexose), or
modified phosphate groups (e.g., phosphorothioates and
5'-N-phosphoramidite linkages). Nucleic acids and oligo-
nucleotides may also include other polymers of bases having
a modified backbone, such as a locked nucleic acid (LNA),
a peptide nucleic acid (PNA), a threose nucleic acid (TNA)
and any other polymers capable of serving as a template for
an amplification reaction using an amplification technique,
for example, a polymerase chain reaction, a ligase chain
reaction, or non-enzymatic template-directed replication.

[0037] Oligonucleotides are usually prepared by synthetic
means. Nucleic acids include segments of DNA, or their
complements spanning any one of the polymorphic sites
shown in the Tables provided herein. Except where other-
wise clear from context, reference to one strand of a nucleic
acid also refers to its complement strand. The segments are
usually between 5 and 100 contiguous bases, and often range
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from a lower limit of 5, 10, 12, 15, 20, or 25 nucleotides to
an upper limit of 10, 15, 20, 25, 30, 50 or 100 nucleotides
(where the upper limit is greater than the lower limit).
Nucleic acids between 5-10, 5-20, 10-20, 12-30, 15-30,
10-50, 20-50 or 20-100 bases are common. The polymorphic
site can occur within any position of the segment. The
segments can be from any of the allelic forms of DNA
shown in the Tables provided herein.

[0038] “Hybridization probes” are nucleic acids capable
of binding in a base-specific manner to a complementary
strand of nucleic acid. Such probes include nucleic acids and
peptide nucleic acids. Hybridization is usually performed
under stringent conditions which are known in the art. A
hybridization probe may include a “primer.”

[0039] The term “primer” refers to a single-stranded oli-
gonucleotide capable of acting as a point of initiation of
template-directed DNA synthesis under appropriate condi-
tions, in an appropriate buffer and at a suitable temperature.
The appropriate length of a primer depends on the intended
use of the primer, but typically ranges from 15 to 30
nucleotides. A primer sequence need not be exactly comple-
mentary to a template, but must be sufficiently complemen-
tary to hybridize with a template. The term “primer site”
refers to the area of the target DNA to which a primer
hybridizes. The term “primer pair” means a set of primers
including a 5' upstream primer, which hybridizes to the 5'
end of the DNA sequence to be amplified and a 3' down-
stream primer, which hybridizes to the complement of the 3'
end of the sequence to be amplified.

[0040] The nucleic acids, including any primers, probes
and/or oligonucleotides can be synthesized using a variety of
techniques currently available, such as by chemical or
biochemical synthesis, and by in vitro or in vivo expression
from recombinant nucleic acid molecules, e.g., bacterial or
retroviral vectors. For example, DNA can be synthesized
using conventional nucleotide phosphoramidite chemistry
and the instruments available from Applied Biosystems, Inc.
(Foster City, Calif.); DuPont (Wilmington, Del.); or Milli-
gen (Bedford, Mass.). When desired, the nucleic acids can
be labeled using methodologies well known in the art such
as described in U.S. Pat. Nos. 5,464,746, 5,424,414; and
4,948,882 all of which are herein incorporated by reference.
In addition, the nucleic acids can comprise uncommon
and/or modified nucleotide residues or non-nucleotide resi-
dues, such as those known in the art.

[0041] An “isolated” nucleic acid molecule, as used
herein, is one that is separated from nucleotide sequences
which flank the nucleic acid molecule in nature and/or has
been completely or partially purified from other biological
material (e.g., protein) normally associated with the nucleic
acid. For instance, recombinant DNA molecules in heter-
ologous organisms, as well as partially or substantially
purified DNA molecules in solution, are “isolated” for
present purposes.

[0042] The term “target region” refers to a region of a
nucleic acid which is to be analyzed and usually includes at
least one polymorphic site.

[0043] “Stringent” as used herein refers to hybridization
and wash conditions at 50° C. or higher. Other stringent
hybridization conditions may also be selected. Generally,
stringent conditions are selected to be about 5° C. lower than
the thermal melting point (T,,) for the specific sequence at
a defined ionic strength and pH. The T,, is the temperature
(under defined ionic strength and pH) at which 50% of the
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target sequence hybridizes to a perfectly matched probe.
Typically, stringent conditions will be those in which the salt
concentration is at least about 0.02 molar at pH 7 and the
temperature is at least about 50° C. As other factors may
significantly affect the stringency of hybridization, includ-
ing, among others, base composition, length of the nucleic
acid strands, the presence of organic solvents, and the extent
of base mismatching, the combination of parameters is more
important than the absolute measure of any one.

[0044] Generally, increased or decreased risk associated
with a polymorphism or genetic profile for a disease is
indicated by an increased or decreased frequency, respec-
tively, of the disease in a population or individuals harboring
the polymorphism or genetic profile, as compared to other-
wise similar individuals, who are for instance matched by
age, by population, and/or by presence or absence of other
polymorphisms associated with risk for the same or similar
diseases. The risk effect of a polymorphism can be of
different magnitude in different populations. A polymor-
phism, haplotype, or genetic profile can be negatively asso-
ciated (“protective polymorphism™) or positively associated
(“predisposing polymorphism™) with a complement-related
disease such as AMD. The presence of a predisposing
genetic profile in an individual can indicate that the indi-
vidual has an increased risk for the disease relative to an
individual with a different profile. Conversely, the presence
of a protective polymorphism or genetic profile in an indi-
vidual can indicate that the individual has a decreased risk
for the disease relative to an individual without the poly-
morphism or profile.

[0045] The terms “susceptibility,” “propensity,” and “risk”
refer to either an increased or decreased likelihood of an
individual developing a disorder (e.g., a condition, illness,
disorder or disease) relative to a control and/or non-diseased
population. In one example, the control population may be
individuals in the population (e.g., matched by age, gender,
race and/or ethnicity) without the disorder, or without the
genotype or phenotype assayed for.

[0046] The terms “diagnose” and “diagnosis” refer to the
ability to determine or identify whether an individual has a
particular disorder (e.g., a condition, illness, disorder or
disease). The term “prognose” or “prognosis” refers to the
ability to predict the course of the disease and/or to predict
the likely outcome of a particular therapeutic or prophylactic
strategy.

[0047] The term “screen” or “screening” as used herein
has a broad meaning. It includes processes intended for
diagnosing or for determining the susceptibility, propensity,
risk, or risk assessment of an asymptomatic subject for
developing a disorder later in life. Screening also includes
the prognosis of a subject, i.e., when a subject has been
diagnosed with a disorder, determining in advance the
progress of the disorder as well as the assessment of efficacy
of therapy options to treat a disorder. Screening can be done
by examining a presenting individual’s DNA, RNA, or in
some cases, protein, to assess the presence or absence of the
various SNPs disclosed herein (and typically other SNPs and
genetic or behavioral characteristics) so as to determine
where the individual lies on the spectrum of disease risk-
neutrality-protection. Proxy SNPs may substitute for any of
these SNPs. A sample such as a blood sample may be taken
from the individual for purposes of conducting the genetic
testing using methods known in the art or yet to be devel-
oped. Alternatively, if a health provider has access to a
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pre-produced data set recording all or part of the individual’s
genome (e.g. a listing of SNPs in the individual’s genome),
screening may be done simply by inspection of the database,
optimally by computerized inspection. Screening may fur-
ther comprise the step of producing a report identifying the
individual and the identity of alleles at the site of at least one
or more polymorphisms shown in Table 1 or 2.

[0048] II. Introduction

[0049] A study was conducted to elucidate potential asso-
ciations between complement system genes and other
selected genes with age-related macular degeneration
(AMD). These genes included, among others, C2 (see, e.g.,
Bentley (1986) Biochem. J. 239:339-345); Factor B (see,
e.g., Woods et al. (1982) PNAS 79(18): 5661-5 and Mole et
al. (1984) J. Biol. Chem. 259 (6): 3407-12); PLEKHALI (see,
e.g., Deloukas et al. (2004) Nature 429(6990): 375-81;
HTRA1/PRSS11 (see, e.g., Zumbrunn et al. (1997) FEBS
Lett. 398(2-3): 187-92 and Zumbrunn et al. (1998) Genom-
ics 45(2): 461-2); PRELP (see, e.g., Grover et al. (1997)
Genomics 38(2): 109-17); and LOC387715 (see, e.g., Inter-
national Human Genome Sequencing Consortium (2004)
Nature 431(7011): 931-945). The associations discovered
form the basis of the present invention, which provides
methods for identifying individuals at increased risk, or at
decreased risk, relative to the general population for a
complement-related disease such as AMD. The present
invention also provides kits, reagents and devices useful for
making such determinations. The methods and reagents of
the invention are also useful for determining prognosis.

[0050] Use of Polymorphisms to Detect Risk and Protec-
tion
[0051] The present invention provides a method for

detecting an individual’s increased or decreased risk for
development or progression of a complement-related dis-
ease such as AMD by detecting the presence of certain
polymorphisms present in the individual’s genome that are
informative of his or her future disease status (including
prognosis and appearance of signs of disease). The presence
of such a polymorphism can be regarded as indicative of an
individual’s risk (increased or decreased) for the disease,
especially in individuals who lack other predisposing or
protective polymorphisms for the same disease. Even in
cases where the predictive contribution of a given polymor-
phism is relatively minor by itself, genotyping contributes
information that nevertheless can be useful in characterizing
an individual’s predisposition to developing a disease. The
information can be particularly useful when combined with
genotype information from other loci (e.g., the presence of
a certain polymorphism may be more predictive or infor-
mative when used in combination with at least one other
polymorphism).

[0052] III. New SNPs Associated with Propensity to
Develop Discase

[0053] In order to identify new single nucleotide polymor-
phisms (SNPs) associated with increased or decreased risk
of developing complement-related diseases such as AMD,
74 complement pathway-associated genes (and a number of
inflammation-associated genes including toll-like receptors,
or TLRs) were selected for SNP discovery. New SNPs in the
candidate genes were discovered from a pool of 475 DNA
samples derived from study participants with a history of
AMD using a multiplexed SNP enrichment technology
called Mismatch Repair Detection (ParAllele Biosciences/
Affymetrix), an approach that enriches for variants from
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pooled samples. This SNP discovery phase (also referred to
herein as Phase 1) was conducted using DNA derived solely
from individuals with AMD based upon the rationale that the
discovered SNPs might be highly relevant to disease (e.g.,
AMD-associated).

[0054] IV. Association of SNPs and Complement-Related
Conditions
[0055] In Phase II of the study, 1162 DNA samples were

employed for genotyping known and newly discovered
SNPs in 340 genes. Genes investigated in Phase H included
the complement and inflammation-associated genes used for
SNP Discovery (Phase I). The remaining genes were
selected based upon a tiered strategy, which was designed as
follows. Genes received the highest priority if they fell
within an AMD-harboring locus established by genome-
wide linkage analysis or conventional linkage, or if they
were differentially expressed at the RPE-choroid interface in
donors with AMD compared to donors without AMD. Par-
ticular attention was paid to genes known to participate in
inflammation, immune-associated processes, coagulation/
fibrinolysis and/or extracellular matrix homeostasis.

[0056] In choosing SNPs for these genes, a higher SNP
density in the genic regions, which was defined as 5 Kb
upstream from the start of transcription until 5 Kb down-
stream from the end of transcription, was applied. In these
regions, an average density of 1 SNP per 10 Kb was used.
In the non-genic regions of clusters of complement-related
genes, an average of 1 SNP per 20 Kb was employed. The
SNPs were chosen from HapMap data in the Caucasian
population, the SNP Consortium (Marshall [1999] Science
284[5413]: 406-407), Whitehead, NCBI and the Celera SNP
database. Selection included intronic SNPs, variants from
the regulatory regions (mainly promoters) and coding SNPs
(cSNPs) included in open reading frames. Data obtained by
direct screening were used to validate the information
extracted from databases. The overall sequence variation of
functionally important regions of candidate genes was inves-
tigated, not merely a few polymorphisms, using a previously
described algorithm for tag selection.

[0057] Positive controls included CEPH members (i.e.,
DNA samples derived from lymphoblastoid cell lines from
61 reference families provided to the NIGMS Repository by
the Centre de’Etude du Polymorphism Humain (CEPH),
Foundation Jean Dausset in Paris, France) of the HapMap
trios; the nomenclature used for these samples is the Coriell
sample name (i.e., family relationships were verified by the
Coriell Institute for Medical Research Institute for Medical
Research). The panel also contained a limited number of
X-chromosome probes from two regions. These were
included to provide additional information for inferring
sample sex. Specifically, if the sample is clearly heterozy-
gous for any X-chromosome markers, it must have two
X-chromosomes. However, because there are a limited num-
ber of X-chromosome markers in the panel, and because
their physical proximity likely means that there are even
fewer haplotypes for these markers, we expected that
samples with two X-chromosomes might also genotype as
homozygous for these markers. The standard procedure for
checking sample concordance involved two steps. The first
step was to compare all samples with identical names for
repeatability. In this study, the only repeats were positive
controls and those had repeatability greater than 99.3%
(range 99.85% to 100%). The second step was to compare
all unique samples to all other unique samples and identify
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highly concordant sample pairs. Highly concordant sample
pairs were used to identify possible tracking errors. The
concordance test resulted in 20 sample pairs with concor-
dance greater than 99%.

[0058] Samples were genotyped using multiplexed
Molecular Inversion Probe (MIP) technology (ParAllele
Biosciences/Affymetrix). Successful genotypes were
obtained for 3,267 SNPs in 347 genes in 1113 unique
samples (out of 1162 unique submitted samples; 3,267
successful assays out 3,308 assays attempted). SNPs with
more than 5% failed calls (45 SNPs), SNPs with no allelic
variation (354 alleles) and subjects with more than 5%
missing genotypes (11 subjects) were deleted.

[0059] The resulting genotype data were analyzed in mul-
tiple sub-analyses, using a variety of appropriate statistical
analyses, as described below.

[0060] A. Polymorphisms Associated with AMD:

[0061] One genotype association analysis was performed
on all SNPs comparing samples derived from individuals
with AMD to those derived from an ethnic- and age-matched
control cohort. All genotype associations were assessed
using a statistical software program known as SAS®. SNPs
showing significant association with AMD are shown in the
Tables. Tables 1 and 1A include SNPs from C2, Factor B,
PLEKHAI1, HTRA1, PRELP, and LOC387715, with addi-
tional raw data provided in Tables 2 and 2A as discussed in
greater detail hereinbelow. Gene identifiers based on the
EnsEMBL database for C2, Factor B, PLEKHA1, HTRAI,
and PRELP are provided in Table 5. Table 3 includes SNPs
from the RCA locus from FHR1 through F13B. Table 4
includes SNPs from other genes. The genotypes depicted in
the Tables are organized alphabetically by gene symbol.
AMD associated SNPs identified in a given gene are des-
ignated by SNP number or MRD designation. For each SNP,
allele frequencies are shown as percentages in both control
and disease (AMD) populations. Allele frequencies are
provided for individuals homozygous for allele 1 and allele
2, and for heterozygous individuals. For example, for SNP
rs1042663, which is located in complement component C2
(C2), 1% of the control population is homozygous for allele
1 (i.e., the individual has an “A” base at this position), 82.1%
of'the control population is homozygous for allele 2 (i.e., the
individual has a “G” base at this position), and 16.9% of the
control population is heterozygous. The overall frequency
for allele 1 (i.e., the “A” allele) in the control population is
9.5% and the overall frequency for allele 2 in the control
population is 90.5%. In the AMD population, 0.4% of the
population is homozygous for allele 1 (the “A” allele),
87.9% of population is homozygous for allele 2 (the “G”
allele), and 11.7% of the population is heterozygous. The
overall frequency for allele 1 (the “A” allele) in the AMD
population is 6.2% and the overall frequency for allele 2 (the
“G” allele) in the AMD population is 93.8%. Genotype-
Likelihood Ratio (3 categories) and Chi Square values
(“Freq. Chi Square (both collapsed-2 categories)”) are pro-
vided for each SNP. Tables 6 and 6A provide the nucleotide
sequences flanking the SNPs disclosed in Tables 1 and 1A.
For each sequence, the “N” refers to the polymorphic site.
The nucleotide present at the polymorphic site is either allele
1 or allele 2 as shown in Tables 1 and 1A.

[0062] In some cases in Tables 3 and 4, “MRD” designa-
tions derived from discovered SNPs are provided in place of
SNP number designations. MRD_3905 corresponds to the
following sequence, which is the region flanking a SNP
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present in the FHRS gene: TGCAGAAAAGGATGCGTGT-
GAACAGCAGGTA(A/G)TTTTCTTCTGATTGATTC-
TATATCTAGATGA (SEQ ID NO: 1). MRD_3906 corre-
sponds to the following sequence, which is the region
flanking another SNP present in the FHRS gene:
GGGGAAAAGCAGTGTGGAAATTATTTAGGAC(C/T)
GTGTTCATTAATTTAAAGCAAGGCAAGTCAG (SEQ
ID NO: 2). MRD_4048 corresponds to the following
sequence AGCTTCGATATGACTCCACCTGT-
GAACGTCT(C/G)TACTATGGAGATGAT-
GAGAAATACTTTCGGA, which is the region flanking the
SNP present in the C8A gene: (SEQ ID NO: 3). MRD_4044
corresponds to the following sequence AGGAGAG-
TAAGACGGGCAGCTACACCCGCAG(A/C)AGTTAC-
CTGCCAGCTGAGCAACTGGTCAGAG, which is the
region flanking the SNP present in the C8A gene: (SEQ ID
NO: 4). MRD_4452 corresponds to the following sequence
GCGTGGTCAGGGGCTGAGTTTTCCAGTTCAG(A/G)
ATCAGGACTATGGAGGCACAACATGGAGGCC,
which is the region flanking the SNP present in the CLU
gene: (SEQ ID NO: 5). The polymorphic site indicating the
SNP associated alleles are shown in parentheses. Further,
certain SNPs presented in the Tables were previously iden-
tified by MRD designations in U.S. Application No. 60/984,
702. For example, in Table 1, rs4151671 is also called
MRD_4444. In Table 3, rs1412631 is also called MRD_
3922 and rs12027476 is also called MRD_3863. In Table 4,
rs2511988 is also called MRD_4083; rs172376 is also called
MRD_4035; rs61917913 is also called MRD_4110;
rs2230214 is also called MRD_4475; rs10985127 is also
called MRD_4477; rs10985126 is also called MRD_4476;
rs7857015 is also called MRD_4502; rs3012788 is also
called MRD_4495; rs2230429 is also called MRD_4146;
rs12142107 is also called MRD_3848; and rs2547438 is also
called MRD_4273; rs2230199 is also called MRD_4274;
rs1047286 is also called MRD_4270; and rs11085197 is also
called MRD_4269.

[0063] The presence in the genome or transcriptome of an
individual of one or more polymorphisms listed in Table 1
is associated with an increased or decreased risk of AMD.
Accordingly, detection of a polymorphism shown in Table 1
in a nucleic acid sample of an individual, can indicate that
the individual is at increased risk for developing AMD. One
of skill in the art will be able to refer to Table 1 to identify
alleles associated with increased (or decreased) likelihood of
developing AMD. For example, in the C2 gene, allele 2 of
the SNP rs1042663 is found in 93.8% of AMD chromo-
somes, but only in 90.5% of the control chromosomes,
indicating that a person having allele 2 has a greater likeli-
hood of developing AMD than a person not having allele 2
(See Table 1). The “G” allele is the more common allele (i.e.
the “wild type” allele). The “A” allele is the rarer allele, but
is more prevalent in the control population than in the AMD
population: it is therefore a “protective polymorphism.”
Tables 2A and 2B provide the raw data from which the
percentages of allele frequencies as shown in Tables 1 and
1A were calculated. Table 2C depicts the absolute values of
the differences in frequencies of homozygotes for allele 1
and allele 2 between control and disease populations, the
absolute values of the differences in frequencies of heterozy-
gotes between control and disease populations, and the
absolute values of the differences in percentages of unde-
termined subjects between control and disease populations.
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[0064] In other embodiments, the presence of a combina-
tion of multiple (e.g., two or more, three or more, four or
more, or five or more) AMD-associated polymorphisms
shown in Table 1 and/or 1A indicates an increased (or
decreased) risk for AMD.

[0065] In addition to the new AMD SNP associations
defined herein, these experiments confirmed previously
reported associations of AMD with variations/SNPs in the
CFH, FHR1-5, F13B, LOC387715, PLEKHA1 and HTRA1
genes.

[0066] V. Determination of Risk (Screening):
[0067] Determining the Risk of an Individual
[0068] An individual’s relative risk (i.e., susceptibility or

propensity) of developing a particular complement-related
disease characterized by dysregulation of the complement
system can be determined by screening for the presence or
absence of a genetic profile that includes one or more single
nucleotide polymorphisms (SNPs) selected from Table 1. In
a preferred embodiment, the complement-related disease
characterized by complement dysregulation is AMD. The
presence of any one of the SNPs listed in Table 1 is
informative (i.e., indicative) of an individual’s risk (in-
creased or decreased) of developing AMD or for predicting
the course of progression of AMD in the individual.

[0069] The predictive value of a genetic profile for AMD
can be increased by screening for a combination of SNPs
selected from Table 1 and/or 1A. In one embodiment, the
predictive value of a genetic profile is increased by screen-
ing for the presence of at least 2 SNPs, at least 3 SNPs, at
least 4 SNPs, at least 5 SNPs, at least 6 SNPs, at least 7
SNPs, at least 8 SNPs, at least 9 SNPs, or at least 10 SNPs
selected from Table 1 and/or 1A. In another embodiment, the
predictive value of a genetic profile for AMD is increased by
screening for the presence of at least one SNP from Table 1
and/or 1A and at least one additional SNP selected from the
group consisting of a polymorphism in exon 22 of CFH
(R12100), rs1061170, rs203674, rs1061147, rs2274700,
rs12097550, rs203674, 1s9427661, rs9427662, rs10490924,
rs11200638, rs2230199, rs800292, rs3766404, rs529825,
rs641153, rs4151667, rs547154, rs9332739, rs3753395,
rs1410996, rs393955, rs403846, rs1329421, rs10801554,
rs12144939, 1512124794, rs2284664, rs16840422, and
rs6695321. In certain embodiments, the method may include
screening for at least one SNP from Table 1 and at least one
additional SNP associated with risk of AMD selected from
the group consisting of: a polymorphism in exon 22 of CFH
(R12100), rs1061170, rs203674, rs1061147, rs2274700,
rs12097550, rs203674, 1s9427661, rs9427662, rs10490924,
rs11200638, and rs2230199.

[0070] The predictive value of a genetic profile for AMD
can also be increased by screening for a combination of
predisposing and protective polymorphisms. For example,
the absence of at least one, typically multiple, predisposing
polymorphisms and the presence of at least one, typically
multiple, protective polymorphisms may indicate that the
individual is not at risk of developing AMD. Alternatively,
the presence of at least one, typically multiple, predisposing
SNPs and the absence of at least one, typically multiple,
protective SNPs indicate that the individual is at risk of
developing AMD. In one embodiment, a genetic profile for
AMD comprises screening for the presence of at least one
SNP selected from Table 1 and/or 1A and the presence or
absence of at least one protective SNP selected from the
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group consisting of: rs800292, rs3766404, rs529825,
rs641153, rs4151667, rs547154, and rs9332739.

[0071] Insome embodiments, the genetic profile for AMD
includes at least one SNP from C2 and/or Factor B. In one
embodiment, the at least one SNP includes rs1042663. In
one embodiment, the at least one SNP includes rs4151670.
In one embodiment, the at least one SNP includes
rs4151650. In one embodiment, the at least one SNP
includes rs4151671. In one embodiment, the at least one
SNP includes rs4151672. In one embodiment, the at least
one SNP includes rs550513.

[0072] Insome embodiments, the genetic profile for AMD
includes at least one SNP from PLEKHAI. In one embodi-
ment, the at least one SNP includes rs6585827. In one
embodiment, the at least one SNP includes rs10887150. In
one embodiment, the at least one SNP includes rs2421018.
In one embodiment, the at least one SNP includes
rs10082476. In one embodiment, the at least one SNP
includes rs10399971. In one embodiment, the at least one
SNP includes rs17649042.

[0073] Insome embodiments, the genetic profile for AMD
includes at least one SNP from HTRA1. In one embodiment,
the at least one SNP includes rs4237540. In one embodi-
ment, the at least one SNP includes rs2268345. In one
embodiment, the at least one SNP includes re878107. In one
embodiment, the at least one SNP includes rs 2253755.
[0074] In one embodiment, the genetic profile for AMD
includes rs 947367. In one embodiment, the genetic profile
for AMD includes rs3750847.

[0075] Although the predictive value of the genetic profile
can generally be enhanced by the inclusion of multiple
SNPs, no one of the SNPs is indispensable. Accordingly, in
various embodiments, one or more of the SNPs is omitted
from the genetic profile.

[0076] In certain embodiments, the genetic profile com-
prises a combination of at least two SNPs selected from the
pairs identified below:
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FHRI1 genes. The deletion may encompass one gene, mul-
tiple genes, a portion of a gene, or an intergenic region, for
example. If the deletion impacts the size, conformation,
expression or stability of an encoded protein, the deletion
can be detected by assaying the protein, or by querying the
nucleic acid sequence of the genome or transcriptome of the
individual.

[0078] Further, determining an individual’s genetic profile
may include determining an individual’s genotype or hap-
lotype to determine if the individual is at an increased or
decreased risk of developing AMD. In one embodiment, an
individual’s genetic profile may comprise SNPs that are in
linkage disequilibrium with other SNPs associated with
AMD that define a haplotype (e.g., a set of polymorphisms
on chromosome 10 in or near PLEKHA 1, LOC387715, and
HTRA1) associated with risk or protection of AMD. In
another embodiment, a genetic profile may include multiple
haplotypes present in the genome or a combination of
haplotypes and polymorphisms, such as single nucleotide
polymorphisms, in the genome, e.g., a haplotype on chro-
mosome 10 and a haplotype or at least one SNP on chro-
mosome 6.

[0079] Further studies of the identity of the various SNPs
and other genetic characteristics disclosed herein with addi-
tional cohorts, and clinical experience with the practice of
this invention on populations, will permit ever more precise
assessment of AMD risk based on emergent SNP patterns.
This work will result in refinement of which particular set of
SNPs are characteristic of a genetic profile which is, for
example, indicative of an urgent need for intervention, or
indicative that the early stage of AMD observed in an
individual is unlikely to progress to more serious disease, or
is likely to progress rapidly to the wet form of the disease,
or that the presenting individual is not at significant risk of
developing AMD, or that a particular AMD therapy is most
likely to be successtful with this individual and another
therapeutic alternative less likely to be productive. Thus, it

Exemplary pairwise combinations of informative SNPs

15104  rs415  rs4l5  1s415 15415 rsS5  rs658 rsl08 15242 rs100 rsl03 1s176 rs423 rs226 rs87 1s94 1s375 1s225
2663 1670 1650 1671 1672 0513 5827 87150 1018 82476 99971 49042 7540 8345 8107 7367 0847 3755

151042663 X X X X X X X X X X X X X X X X X
154151670 X X X X X X X X X X X X X X X X X
154151650 X X X X X X X X X X X X X X X X X
154151671 X X X X X X X X X X X X X X X X X
154151672 X X X X X X X X X X X X X X X X X
18550513 X X X X X X X X X X X X X X X X X
156585827 X X X X X X X X X X X X X X X X X
1510887150 X X X X X X X X X X X X X X X X X
152421018 X X X X X X X X X X X X X X X X X
1510082476 X X X X X X X X X X X X X X X X X
1510399971 X X X X X X X X X X X X X X X X X
1517649042 X X X X X X X X X X X X X X X X X
154237540 X X X X X X X X X X X X X X X X X
152268345 X X X X X X X X X X X X X X X X X
15878107 X X X X X X X X X X X X X X X X X
15947367 X X X X X X X X X X X X X X X X X
153750847 X X X X X X X X X X X X X X X X X
152253755 X X X X X X X X X X X X X X X X X
[0077] In a further embodiment, the determination of an is anticipated that the practice of the invention disclosed

individual’s genetic profile can also include screening for a
deletion or a heterozygous deletion that is associated with
AMD risk or protection. Exemplary deletions that are asso-
ciated with AMD protection include a deletion in FHR3 and

herein, especially when combined with the practice of risk
assessment using other known risk-indicative and protec-
tion-indicative SNPs, will permit disease management and
avoidance with increasing precision.



US 2020/0270692 Al

[0080] A single nucleotide polymorphism within a genetic
profile for AMD as described herein may be detected
directly or indirectly. Direct detection refers to determining
the presence or absence of a specific SNP identified in the
genetic profile using a suitable nucleic acid, such as an
oligonucleotide in the form of a probe or primer as described
below. Alternatively, direct detection can include querying a
pre-produced database comprising all or part of the indi-
vidual’s genome for a specific SNP in the genetic profile.
Other direct methods are known to those skilled in the art.
Indirect detection refers to determining the presence or
absence of a specific SNP identified in the genetic profile by
detecting a surrogate or proxy SNP that is in linkage
disequilibrium with the SNP in the individual’s genetic
profile. Detection of a proxy SNP is indicative of a SNP of
interest and is increasingly informative to the extent that the
SNPs are in linkage disequilibrium, e.g., at least 50%, 60%,
70%, 80%, 90%, 95%, 98%, or about 100% LD. Another
indirect method involves detecting allelic variants of pro-
teins accessible in a sample from an individual that are
consequent of a risk-associated or protection-associated
allele in DNA that alters a codon.

[0081] It is also understood that a genetic profile as
described herein may include one or more nucleotide poly-
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rate of recombination, the rate of mutation, random drift,
non-random mating and population structure. Moreover, loci
that are in LD do not have to be located on the same
chromosome, although most typically they occur as clusters
of adjacent variations within a restricted segment of DNA.
Polymorphisms that are in complete or close LD with a
particular disease-associated SNP are also useful for screen-
ing, diagnosis, and the like.

[0083] SNPs in LD with each other can be identified using
methods known in the art and SNP databases (e.g., the
Perlegen database, at http://genome.perlegen.com/browser/
download.html and others). For illustration, SNPs in linkage
disequilibrium (LD) with the CFH SNP rs800292 were
identified using the Perlegen database. This database groups
SNPs into LD bins such that all SNPs in the bin are highly
correlated to each other. For example, AMD-associated SNP
rs800292 was identified in the Perlegen database under the
identifier ‘afd0678310°. A LD bin (European LD bin
#1003371; see table below) was then identified that con-
tained linked SNPs—including afd1152252, afd4609785,
afd4270948, afd0678315, afd0678311, and afd0678310—
and annotations.

SNP ID Allele Frequency
Perlegen SNP Position European
‘afd” ID* ‘ss’ID Chromosome  Accession Position  Alleles American

afd1152252  $s23875287 1 NC_000001.5 193872580 A/G 0.21
afd4609785  $s23849009 1 NC_000001.5 193903455 G/A 0.79
afd4270948  $s23849019 1 NC_000001.5 193905168 T/C 0.79
afd0678315  $s23857746 1 NC_000001.5 193923365 G/A 0.79
afd0678311  $s23857767 1 NC_000001.5 193930331 C/T 0.79
afd0678310  $s23857774 1 NC_000001.5 193930492 G/A 0.79

*Perlegen AFD identification numbers can be converted into conventional SNP database identifiers (in this case,
154657825, 15576258, 15481595, rs529825, 15551397, and rs800292) using the NCBI database (http://www.ncbi.nlm.
nih.gov/sites/entrez? db=snp&cmd=search&term=).

morphism(s) that are in linkage disequilibrium with a poly-
morphism that is causative of disease. In this case, the SNP
in the genetic profile is a surrogate SNP for the causative
polymorphism.

[0082] Genetically linked SNPs, including surrogate or
proxy SNPs, can be identified by methods known in the art.
Non-random associations between polymorphisms (includ-
ing single nucleotide polymorphisms, or SNPs) at two or
more loci are measured by the degree of linkage disequi-
librium (LD). The degree of linkage disequilibrium is influ-
enced by a number of factors including genetic linkage, the

[0084] The frequencies of these alleles in disease versus
control populations may be determined using the methods
described herein.

[0085] As a second example, the LD tables computed by
HapMap were downloaded (http:/ftp.hapmap.org/ld_da-
tailatest/). Unlike the Perlegen database, the HapMap tables
use ‘rs’ SNP identifiers directly. All SNPs with an R* value
greater than 0.80 when compared to rs800292 were
extracted from the database in this illustration. Due to the
alternate threshold used to compare SNPs and the greater
SNP coverage of the HapMap data, more SNPs were iden-
tified using the HapMap data than the Perlegen data.

SNP 1 Location SNP #2 Location Population SNP #1 ID  SNP #2 ID D! R?> LOD
194846662 194908856 CEU  rs10801551  1s800292 1 084 1931
194850944 194908856 CEU  rs4657825 15800292 1 09 21.22
194851091 194908856 CEU  rs12061508  1s800292 1 083 1815
194886125 194908856 CEU  rs505102 15800292 1 095 23.04
194899093 194908856 CEU  rs6680396  1s800292 1 084 19.61
194901729 194908856 CEU  rs529825 15800292 1 095 23.04
194908856 194928161 CEU  rs800292 1512124794 1 084 1881
194908856 194947437 CEU  rs800292 151831281 1 084 19.61
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-continued
SNP 1 Location SNP #2 Location Population SNP #1 ID  SNP #2 ID D! R?> LOD
194908856 194969148 CEU 1800292 152284664 1 084 19.61
194908856 194981223 CEU 1800292 1510801560 1 0.84 19.61
194908856 194981293 CEU 1800292 1510801561 1 0.84 19.61
194908856 195089923 CEU 1800292 1510922144 1 0.84 19.61
[0086] As indicated above, publicly available databases polymorphism under stringent hybridizing conditions, or by

such as the HapMap database (http://ftp.-hapmap.org/ld_
data/latest/) and Haploview (Barrett, J. C. et al., Bioinfor-
matics 21, 263 (2005)) may be used to calculate linkage
disequilibrium between two SNPs. The frequency of iden-
tified alleles in disease versus control populations may be
determined using the methods described herein. Statistical
analyses may be employed to determine the significance of
a non-random association between the two SNPs (e.g.,
Hardy-Weinberg Equilibrium, Genotype likelihood ratio
(genotype p value), Chi Square analysis, Fishers Exact test).
A statistically significant non-random association between
the two SNPs indicates that they are in linkage disequilib-
rium and that one SNP can serve as a proxy for the second
SNP.

[0087] The screening step to determine an individual’s
genetic profile may be conducted by inspecting a data set
indicative of genetic characteristics previously derived from
analysis of the individual’s genome. A data set indicative of
an individual’s genetic characteristics may include a com-
plete or partial sequence of the individual’s genomic DNA,
or a SNP map. Inspection of the data set including all or part
of the individual’s genome may optimally be performed by
computer inspection. Screening may further comprise the
step of producing a report identifying the individual and the
identity of alleles at the site of at least one or more
polymorphisms shown in Table 1 or 1A and/or proxy SNPs.
[0088] Alternatively, the screening step to determine an
individual’s genetic profile includes analyzing a nucleic acid
(i.e., DNA or RNA) sample obtained from the individual. A
sample can be from any source containing nucleic acids
(e.g., DNA or RNA) including tissues such as hair, skin,
blood, biopsies of the retina, kidney, or liver or other organs
or tissues, or sources such as saliva, cheek scrapings, urine,
amniotic fluid or CVS samples, and the like. Typically,
genomic DNA is analyzed. Alternatively, RNA, cDNA, or
protein can be analyzed. Methods for the purification or
partial purification of nucleic acids or proteins from a
sample, and various protocols for analyzing samples for use
in diagnostic assays are well known.

[0089] A polymorphism such as a SNP can be conve-
niently detected using suitable nucleic acids, such as oligo-
nucleotides in the form of primers or probes. Accordingly,
the invention not only provides novel SNPs and/or novel
combinations of SNPs that are useful in assessing risk for a
complement-related disease, but also nucleic acids such as
oligonucleotides useful to detect them. A useful oligonucle-
otide for instance comprises a sequence that hybridizes
under stringent hybridization conditions to at least one
polymorphism identified herein. Where appropriate, at least
one oligonucleotide includes a sequence that is fully
complementary to a nucleic acid sequence comprising at
least one polymorphism identified herein. Such oligonucle-
otide(s) can be used to detect the presence of the corre-
sponding polymorphism, for example by hybridizing to the

acting as an extension primer in either an amplification
reaction such as PCR or a sequencing reaction, wherein the
corresponding polymorphism is detected either by amplifi-
cation or sequencing. Suitable detection methods are
described below.

[0090] An individual’s genotype can be determined using
any method capable of identifying nucleotide variation, for
instance at single nucleotide polymorphic sites. The particu-
lar method used is not a critical aspect of the invention.
Although considerations of performance, cost, and conve-
nience will make particular methods more desirable than
others, it will be clear that any method that can detect one
or more polymorphisms of interest can be used to practice
the invention. A number of suitable methods are described
below.

[0091] 1) Nucleic Acid Analysis
[0092] General
[0093] Polymorphisms can be identified through the

analysis of the nucleic acid sequence present at one or more
of the polymorphic sites. A number of such methods are
known in the art. Some such methods can involve hybrid-
ization, for instance with probes (probe-based methods).
Other methods can involve amplification of nucleic acid
(amplification-based methods). Still other methods can
include both hybridization and amplification, or neither.

[0094] a) Amplification-Based Methods
[0095] Preamplification Followed by Sequence Analysis:
[0096] Where useful, an amplification product that encom-

passes a locus of interest can be generated from a nucleic
acid sample. The specific polymorphism present at the locus
is then determined by further analysis of the amplification
product, for instance by methods described below. Allele-
independent amplification can be achieved using primers
which hybridize to conserved regions of the genes. The
genes contain many invariant or monomorphic regions and
suitable allele-independent primers can be selected rou-
tinely.

[0097] Upon generation of an amplified product, polymor-
phisms of interest can be identified by DNA sequencing
methods, such as the chain termination method (Sanger et
al., 1977, Proc. Natl. Acad. Sci., 74:5463-5467) or PCR-
based sequencing. Other useful analytical techniques that
can detect the presence of a polymorphism in the amplified
product include single-strand conformation polymorphism
(SSCP) analysis, denaturing gradient gel electrophoresis
(DGGE) analysis, and/or denaturing high performance liq-
uid chromatography (DHPLC) analysis. In such techniques,
different alleles can be identified based on sequence- and
structure-dependent electrophoretic migration of single
stranded PCR products. Amplified PCR products can be
generated according to standard protocols, and heated or
otherwise denatured to form single stranded products, which
may refold or form secondary structures that are partially
dependent on base sequence. An alternative method, referred
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to herein as a kinetic-PCR method, in which the generation
of amplified nucleic acid is detected by monitoring the
increase in the total amount of double-stranded DNA in the
reaction mixture, is described in Higuchi et al., 1992,
Bio/Technology, 10:413-417, incorporated herein by refer-
ence.

[0098] Allele-Specific Amplification:

[0099] Alleles can also be identified using amplification-
based methods. Various nucleic acid amplification methods
known in the art can be used in to detect nucleotide changes
in a target nucleic acid. Alleles can also be identified using
allele-specific amplification or primer extension methods, in
which amplification or extension primers and/or conditions
are selected that generate a product only if a polymorphism
of interest is present.

[0100] Amplification Technologies

[0101] A preferred method is the polymerase chain reac-
tion (PCR), which is now well known in the art, and
described in U.S. Pat. Nos. 4,683,195; 4,683,202; and 4,965,
188; each incorporated herein by reference. Other suitable
amplification methods include the ligase chain reaction (Wu
and Wallace, 1988, Genomics 4:560-569); the strand dis-
placement assay (Walker et al., 1992, Proc. Natl. Acad. Sci.
USA 89:392-396, Walker et al. 1992, Nucleic Acids Res.
20:1691-1696, and U.S. Pat. No. 5,455,166); and several
transcription-based amplification systems, including the
methods described in U.S. Pat. Nos. 5,437,990, 5,409,818,
and 5,399,491; the transcription amplification system (TAS)
(Kwoh et al.,, 1989, Proc. Natl. Acad. Sci. USA4, 86:1173-
1177); and self-sustained sequence replication (3SR) (Gua-
telli et al., 1990, Proc. Natl. Acad. Sci. USA, 87:1874-1878
and WO 92/08800); each incorporated herein by reference.
Alternatively, methods that amplify the probe to detectable
levels can be used, such as QB-replicase amplification
(Kramer et al., 1989, Nature, 339:401-402, and Lomeli et al.,
1989, Clin. Chem., 35:1826-1831, both of which are incor-
porated herein by reference). A review of known amplifi-
cation methods is provided in Abramson et al., 1993, Cur-
rent Opinion in Biotechnology, 4:41-47, incorporated herein
by reference.

[0102] Amplification of mRNA

[0103] Genotyping also can also be carried out by detect-
ing and analyzing mRNA under conditions when both
maternal and paternal chromosomes are transcribed. Ampli-
fication of RNA can be carried out by first reverse-transcrib-
ing the target RNA using, for example, a viral reverse
transcriptase, and then amplifying the resulting cDNA, or
using a combined high-temperature reverse-transcription-
polymerase chain reaction (RT-PCR), as described in U.S.
Pat. Nos. 5,310,652; 5,322,770, 5,561,058; 5,641,864; and
5,693,517, each incorporated herein by reference (see also
Myers and Sigua, 1995, in PCR Strategies, supra, chapter 5).
[0104] Selection of Allele-Specific Primers

[0105] The design of an allele-specific primer can utilize
the inhibitory effect of a terminal primer mismatch on the
ability of a DNA polymerase to extend the primer. To detect
an allele sequence using an allele-specific amplification or
extension-based method, a primer complementary to the
genes of interest is chosen such that the nucleotide hybrid-
izes at or near the polymorphic position. For instance, the
primer can be designed to exactly match the polymorphism
at the 3' terminus such that the primer can only be extended
efficiently under stringent hybridization conditions in the
presence of nucleic acid that contains the polymorphism.
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Allele-specific amplification- or extension-based methods
are described in, for example, U.S. Pat. Nos. 5,137,806;
5,595,890; 5,639,611; and 4,851,331, each incorporated
herein by reference.

[0106] Analysis of Heterozygous Samples

[0107] If so desired, allele-specific amplification can be
used to amplify a region encompassing multiple polymor-
phic sites from only one of the two alleles in a heterozygous
sample.

[0108] b) Probe-Based Methods:
[0109] General
[0110] Alleles can be also identified using probe-based

methods, which rely on the difference in stability of hybrid-
ization duplexes formed between a probe and its correspond-
ing target sequence comprising an allele. For example,
differential probes can be designed such that under suffi-
ciently stringent hybridization conditions, stable duplexes
are formed only between the probe and its target allele
sequence, but not between the probe and other allele
sequences.

[0111] Probe Design

[0112] A suitable probe for instance contains a hybridizing
region that is either substantially complementary or exactly
complementary to a target region of a polymorphism
described herein or their complement, wherein the target
region encompasses the polymorphic site. The probe is
typically exactly complementary to one of the two allele
sequences at the polymorphic site. Suitable probes and/or
hybridization conditions, which depend on the exact size
and sequence of the probe, can be selected using the
guidance provided herein and well known in the art. The use
of oligonucleotide probes to detect nucleotide variations
including single base pair differences in sequence is
described in, for example, Conner et al., 1983, Proc. Natl.
Acad. Sci. US4, 80:278-282, and U.S. Pat. Nos. 5,468,613
and 5,604,099, each incorporated herein by reference.
[0113] Pre-Amplification Before Probe Hybridization
[0114] In an embodiment, at least one nucleic acid
sequence encompassing one or more polymorphic sites of
interest are amplified or extended, and the amplified or
extended product is hybridized to one or more probes under
sufficiently stringent hybridization conditions. The alleles
present are inferred from the pattern of binding of the probes
to the amplified target sequences.

[0115] Some Known Probe-Based Genotyping Assays
[0116] Probe-based genotyping can be carried out using a
“TagMan” or “5'-nuclease assay,” as described in U.S. Pat.
Nos. 5,210,015; 5,487,972; and 5,804,375; and Holland et
al., 1988, Proc. Natl. Acad. Sci. USA, 88:7276-7280, each
incorporated herein by reference. Examples of other tech-
niques that can be used for SNP genotyping include, but are
not limited to, Amplifluor, Dye Binding-Intercalation, Fluo-
rescence Resonance Energy Transfer (FRET), Hybridization
Signal Amplification Method (HSAM), HYB Probes,
Invader/Cleavase Technology (Invader/CFLP), Molecular
Beacons, Origen, DNA-Based Ramification Amplification
(RAM), rolling circle amplification, Scorpions, Strand dis-
placement amplification (SDA), oligonucleotide ligation
(Nickerson et al., Proc. Natl Acad. Sci. USA, 87: 8923-8927)
and/or enzymatic cleavage. Popular high-throughput SNP-
detection methods also include template-directed dye-termi-
nator incorporation (TDI) assay (Chen and Kwok, 1997,
Nucleic Acids Res. 25: 347-353), the 5'-nuclease allele-
specific hybridization TagMan assay (Livak et al. 1995,
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Nature Genet. 9: 341-342), and the recently described allele-
specific molecular beacon assay (Tyagi et al. 1998, Nature
Biotech. 16: 49-53).

[0117] Assay Formats

[0118] Suitable assay formats for detecting hybrids
formed between probes and target nucleic acid sequences in
a sample are known in the art and include the immobilized
target (dot-blot) format and immobilized probe (reverse
dot-blot or line-blot) assay formats. Dot blot and reverse dot
blot assay formats are described in U.S. Pat. Nos. 5,310,893;
5,451,512; 5,468,613; and 5,604,099; each incorporated
herein by reference. In some embodiments multiple assays
are conducted using a microfluidic format. See, e.g., Unger
et al., 2000, Science 288:113-6.

[0119] Nucleic Acids Containing Polymorphisms of Inter-
est
[0120] The invention also provides isolated nucleic acid

molecules, e.g., oligonucleotides, probes and primers, com-
prising a portion of the genes, their complements, or variants
thereof as identified herein. Preferably the variant comprises
or flanks at least one of the polymorphic sites identified
herein, such as variants associated with AMD.

[0121] Nucleic acids such as primers or probes can be
labeled to facilitate detection. Oligonucleotides can be
labeled by incorporating a label detectable by spectroscopic,
photochemical, biochemical, immunochemical, radiologi-
cal, radiochemical or chemical means. Useful labels include
32P, fluorescent dyes, electron-dense reagents, enzymes,
biotin, or haptens and proteins for which antisera or mono-
clonal antibodies are available.

[0122] 2) Protein-Based or Phenotypic Detection of Poly-
morphism:
[0123] Where polymorphisms are associated with a par-

ticular phenotype, then individuals that contain the poly-
morphism can be identified by checking for the associated
phenotype. For example, where a polymorphism causes an
alteration in the structure, sequence, expression and/or
amount of a protein or gene product, and/or size of a protein
or gene product, the polymorphism can be detected by
protein-based assay methods.

[0124] Techniques for Protein Analysis

[0125] Protein-based assay methods include electrophore-
sis (including capillary electrophoresis and one- and two-
dimensional electrophoresis), chromatographic methods
such as high performance liquid chromatography (HPLC),
thin layer chromatography (TLC), hyperdiffusion chroma-
tography, and mass spectrometry.

[0126] Antibodies

[0127] Where the structure and/or sequence of a protein is
changed by a polymorphism of interest, one or more anti-
bodies that selectively bind to the altered form of the protein
can be used. Such antibodies can be generated and employed
in detection assays such as fluid or gel precipitin reactions,
immunodiffusion (single or double), immunoelectrophore-
sis, radioimmunoassay (RIA), enzyme-linked immunosor-
bent assays (ELISAs), immunofluorescent assays, Western
blotting and others.

[0128] 3) Kits

[0129] In certain embodiments, one or more oligonucle-
otides of the invention are provided in a kit or on an array
useful for detecting the presence of a predisposing or a
protective polymorphism in a nucleic acid sample of an
individual whose risk for a complement-related disease such
as AMD is being assessed. A useful kit can contain oligo-
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nucleotide specific for particular alleles of interest as well as
instructions for their use to determine risk for a complement-
related disease such as AMD. In some cases, the oligonucle-
otides may be in a form suitable for use as a probe, for
example fixed to an appropriate support membrane. In other
cases, the oligonucleotides can be intended for use as
amplification primers for amplifying regions of the loci
encompassing the polymorphic sites, as such primers are
useful in the preferred embodiment of the invention. Alter-
natively, useful kits can contain a set of primers comprising
an allele-specific primer for the specific amplification of
alleles. As yet another alternative, a useful kit can contain
antibodies to a protein that is altered in expression levels,
structure and/or sequence when a polymorphism of interest
is present within an individual. Other optional components
of'the kits include additional reagents used in the genotyping
methods as described herein. For example, a kit additionally
can contain amplification or sequencing primers which can,
but need not, be sequence-specific, enzymes, substrate
nucleotides, reagents for labeling and/or detecting nucleic
acid and/or appropriate buffers for amplification or hybrid-
ization reactions.

[0130] 4) Arrays

[0131] The present invention also relates to an array, a
support with immobilized oligonucleotides useful for prac-
ticing the present method. A useful array can contain oligo-
nucleotide probes specific for polymorphisms identified
herein. The oligonucleotides can be immobilized on a sub-
strate, e.g., a membrane or glass. The oligonucleotides can,
but need not, be labeled. The array can comprise one or more
oligonucleotides used to detect the presence of one or more
SNPs provided herein. In some embodiments, the array can
be a micro-array.

[0132] The array can include primers or probes to deter-
mine assay the presence or absence of at least two of the
SNPs listed in Table 1 and/or 1A, sometimes at least three,
at least four, at least five or at least six of the SNPs. In one
embodiment, the array comprises probes or primers for
detection of fewer than about 1000 different SNPs, often
fewer than about 100 different SNPs, and sometimes fewer
than about 50 different SNPs.

[0133] V1. Therapeutic Methods

[0134] The invention also provides a method for treating
or preventing AMD that includes prophylactically or thera-
peutically treating an individual identified as having a
genetic profile characterized by polymorphisms in the
genome of the individual indicative of risk for developing
AMD, wherein the genetic profile includes one or more
single nucleotide polymorphisms selected from Table 1
and/or Table 1A.

[0135] An individual with a genetic profile indicative of
elevated risk of AMD can be treated by administering a
composition comprising a human Complement Factor H
polypeptide to the individual. In one embodiment, the Factor
H polypeptide is encoded by a Factor H protective haplo-
type. A protective Factor H haplotype can encode an iso-
leucine residue at amino acid position 62 and/or an amino
acid other than a histidine at amino acid position 402. For
example, a Factor H polypeptide can comprise an isoleucine
residue at amino acid position 62, a tyrosine residue at
amino acid position 402, and/or an arginine residue at amino
acid position 1210. Exemplary Factor H protective haplo-
types include the H2 haplotype or the H4 haplotype (see
U.S. Patent Publication 2007/0020647, which is incorpo-
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rated by reference in its entirety herein). Alternatively, the
Factor H polypeptide may be encoded by a Factor H neutral
haplotype. A neutral haplotype encodes an amino acid other
than an isoleucine at amino acid position 62 and an amino
acid other than a histidine at amino acid position 402.
Exemplary Factor H neutral haplotypes include the H3
haplotype or the HS haplotype (see U.S. Patent Publication
2007/0020647).

[0136] A therapeutic Factor H polypeptide may be a
recombinant protein or it may be purified from blood. A
Factor H polypeptide may be administered to the eye by
intraocular injection or systemically.

[0137] Alternatively, or in addition, an individual with a
genetic profile indicative of elevated risk of AMD could be
treated by inhibiting the expression or activity of HTRALI.
As one example, HTRA1 can be inhibited by administering
an antibody or other protein (e.g. an antibody variable
domain, an addressable fibronectin protein, etc.) that binds
HTRAI. Alternatively, HTRA1 can be inhibited by admin-
istering a small molecule that interferes with HTRA1 activ-
ity (e.g. an inhibitor of the protease activity of HTRA1) or
a nucleic acid inhibiting HTRA1 expression or activity, such
as an inhibitory RNA (e.g. a short interfering RNA, a short
hairpin RNA, or a microRNA), a nucleic acid encoding an
inhibitory RNA, an antisense nucleic acid, or an aptamer
that binds HTRA1. See, for example, International Publica-
tion No. WO 2008/013893. An inhibitor for HTRA1 activity,
NVP-LBG9I76, is available from Novartis, Basel (see also,
Grau S, PNAS, (2005) 102: 6021-6026). Antibodies reactive
to HTRA1 are commercially available (for example from
Imgenex) and are also described in, for example, PCT
application No. WO 00/08134.

[0138] Alternatively, or in addition, the method of treating
or preventing AMD in an individual includes prophylacti-
cally or therapeutically treating the individual by inhibiting
Factor B and/or C2 in the individual. Factor B can be
inhibited, for example, by administering an antibody or
other protein (e.g., an antibody variable domain, an address-
able fibronectin protein, etc.) that binds Factor B. Alterna-
tively, Factor B can be inhibited by administering a nucleic
acid inhibiting Factor B expression or activity, such as an
inhibitory RNA, a nucleic acid encoding an inhibitory RNA,
an antisense nucleic acid, or an aptamer, or by administering
a small molecule that interferes with Factor B activity (e.g.,
an inhibitor of the protease activity of Factor B). C2 can be
inhibited, for example, by administering an antibody or
other protein (e.g., an antibody variable domain, an address-
able fibronectin protein, etc.) that binds C2. Alternatively,
C2 can be inhibited by administering a nucleic acid inhib-
iting C2 expression or activity, such as an inhibitory RNA,
a nucleic acid encoding an inhibitory RNA, an antisense
nucleic acid, or an aptamer, or by administering a small
molecule that interferes with C2 activity (e.g., an inhibitor of
the protease activity of C2).

[0139] In another embodiment, an individual with a
genetic profile indicative of AMD (i.e., the individual’s
genetic profile comprises one or more single nucleotide
polymorphisms selected from Table 1 or Table 1A) can be
treated by administering a composition comprising a C3
convertase inhibitor, e.g., compstatin (See e.g. PCT publi-
cation WO 2007/076437). optionally in combination with a
therapeutic factor H polypeptide and/or an HTRA1 inhibitor.
In another embodiment, an individual with a genetic profile
indicative of AMD and who is diagnosed with AMD may be
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treated with an angiogenic inhibitor such as anecortave
acetate (RETAANE®, Alcon), an anti-VEGF inhibitor such
as pegaptanib (Macugen®, Eyetech Pharmaceuticals and
Pfizer, Inc.) and ranibizumab (Lucentis®, Genentech), and/
or verteporfin (Visudyne®, QLT, Inc./Novartis).

[0140] VII. Authorization of Treatment or Payment for
Treatment
[0141] The invention also provides a healthcare method

comprising paying for, authorizing payment for or autho-
rizing the practice of the method of screening for suscepti-
bility to developing or for predicting the course of progres-
sion of AMD in an individual, comprising screening for the
presence or absence of genetic profile characterized by
polymorphisms in the genome of the individual indicative of
risk for developing AMD, wherein the genetic profile
includes one or more single nucleotide polymorphisms
selected from Table 1 and/or Table 1A.

[0142] According to the methods of the present invention,
a third party, e.g., a hospital, clinic, a government entity,
reimbursing party, insurance company (e.g., a health insur-
ance company), HMO, third-party payor, or other entity
which pays for, or reimburses medical expenses may autho-
rize treatment, authorize payment for treatment, or authorize
reimbursement of the costs of treatment. For example, the
present invention relates to a healthcare method that
includes authorizing the administration of, or authorizing
payment or reimbursement for the administration of, a
diagnostic assay for determining an individual’s suscepti-
bility for developing or for predicting the course of progres-
sion of AMD as disclosed herein. For example, the health-
care method can include authorizing the administration of,
or authorizing payment or reimbursement for the adminis-
tration of, a diagnostic assay to determine an individual’s
susceptibility for development or progression of AMD that
includes screening for the presence or absence of a genetic
profile that includes one or more SNPs selected from Table
1 and/or 1A.

[0143] VIII. Complement-Related Diseases:

[0144] The polymorphisms provided herein have a statis-
tically significant association with one or more disorders that
involve dysfunction of the complement system. In certain
embodiments, an individual may have a genetic predispo-
sition based on their genetic profile to developing more than
one disorder associated with dysregulation of the comple-
ment system. For example, said individual’s genetic profile
may comprise one or more polymorphism shown in Table 1
or 1A, wherein the genetic profile is informative of AMD
and another disease or condition characterized by dysregu-
lation of the complement system. Accordingly, the invention
contemplates the use of these polymorphisms for assessing
an individual’s risk for any complement-related disease or
condition, including but not limited to AMD. Other comple-
ment-related diseases include MPGN 11, Barraquer-Simons
Syndrome, asthma, lupus erythematosus, glomerulonephri-
tis, various forms of arthritis including rheumatoid arthritis,
autoimmune heart disease, multiple sclerosis, inflammatory
bowel disease, Celiac disease, diabetes mellitus type 1,
Sjogren’s syndrome, and ischemia-reperfusion injuries. The
complement system is also becoming increasingly impli-
cated in diseases of the central nervous system such as
Alzheimer’s disease, and other neurodegenerative condi-
tions. Applicant suspects that many patients may die of
disease caused in part by dysfunction of the complement
cascade well before any symptoms of AMD appear. Accord-
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ingly, the invention disclosed herein may well be found to be
useful in early diagnosis and risk assessment of other
disease, enabling opportunistic therapeutic or prophylactic
intervention delaying the onset or development of symptoms
of such disease.

[0145] The examples of the present invention presented
below are provided only for illustrative purposes and not to
limit the scope of the invention. Numerous embodiments of
the invention within the scope of the claims that follow the
examples will be apparent to those of ordinary skill in the art
from reading the foregoing text and following examples.

EXAMPLES

[0146] Additional sub-analyses were performed to support
data derived from analyses described above in Tables 1-4.
These include:

[0147] Sub-analysis 1: One preliminary sub-analysis was
performed on a subset of 2,876 SNPs using samples from
590 AMD cases and 375 controls. It was determined that this
sample provided adequate power (>80%) for detecting an
association between the selected markers and AMD (for a
relative risk of 1.7, a sample size of 500 per group was
required, and for a relative risk of 1.5, the sample size was
calculated to be 700 per group).

[0148] The raw data were prepared for analysis in the
following manner: 1) SNPs with more than 5% failed calls
were deleted (45 total SNPs); 2) SNPs with no allelic
variation were deleted (354 alleles); 3) subjects with more
than 5% missing genotypes were deleted (11 subjects); and
4) the 2,876 remaining SNPs were assessed for LD, and only
one SNP was retained for each pair with r2>0.90 (631 SNPs
dropped, leaving 2245 SNPs for analysis). Genotype asso-
ciations were assessed using a statistical software program
(i.e., SAS® PROC CASECONTROL) and the results were
sorted both by genotype p-value and by allelic p-value. For
2,245 SNPs, the Bonferroni-corrected alpha level for sig-
nificance is 0.00002227. Seventeen markers passed this test.
HWE was assessed for each of the 17 selected markers, both
with all data combined and by group.

[0149] AMD-associated SNPs were further analyzed to
determine g-values. Of 2245 SNPs analyzed, 74 SNPs were
shown to be associated with AMD at a g-value less than
0.50. 16 AMD-associated SNPs, located in the CFH,
LOC387715, FHR4, FHR5, HTRA1, PLEKHAI and FHR2
genes passed the Bonferroni level of adjustment. These
results confirm the published associations of the CFH and
LOC387715, PLEKHA1 and HTRA1 genes with AMD. 14
additional SNPs located within the FHRS, FHR2, CFH,
HTRAI1, FHRI, SPOCK3, PLEKHAI1, C2, FBN2, TLR3
and SPOCK loci were significantly associated with AMD;
these SNPs didn’t pass the Bonferroni cut-oft but had
g-values less than 0.20 (after adjusting for false discovery
rate). In addition, another 27 SNPs were significantly asso-
ciated with AMD (p<0.05) at g-values between 0.20 and
0.50.

[0150] These data confirm existing gene associations in
the literature. They also provide evidence that other comple-
ment-associated genes (e.g., FHR1, FHR2, FHR4, FHRS)
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may not be in linkage disequilibrium (L.D) with CFH and, if
replicated in additional cohorts, may be independently asso-
ciated with AMD. It is also noted that FHR1, FHR2 and
FHR4 are in the same LD bin and further genotyping will be
required to identify the gene(s) within this group that drive
the detected association with AMD.

[0151] Sub-analysis 2: Another sub-analysis was per-
formed on a subset comprised of 516 AMD cases and 298
controls using criteria as described above. A total of 3,266
SNPs in 352 genes from these regions were tested. High
significance was detected for previously established AMD-
associated genes, as well as for several novel AMD genes.
SNPs exhibiting p values <0.01 and difference in allele
frequencies >5% are depicted in Table 1.

[0152] Sub-analysis 3: Another sub-analysis was per-
formed comparing 499 AMD cases to 293 controls: data
were assessed for Hardy-Weinberg association and analyzed
by Chi Square. Using a cutoff of p<0.005, 40 SNPs were
significantly associated with AMD; these included SNPs
within genes shown previously to be associated with AMD
(CFH/ENSG00000000971, CFHRI1, CFHR2, CFHR4,
CFHRS, F13B, PLEKHAI, LOC387715 and PRSSI11/
HTRA1), as well as additional strong associations with
CCL28 and ADAMI12. The same samples were analyzed
also by conditioning on the CFH Y402H SNP to determine
how much association remained after accounting for this
strongly associated SNP using a Cochran-Armitage Chi
Square test for association within a bin and a Mantel-
Haenszel test for comparing bins. The significance of asso-
ciation for most markers in the CFH region drops or disap-
pears after stratification for Y402H, but this SNP has no
effect on the PLEKHA1, LOC387715, PRSS11/HTRAI,
CCL28 or ADAMI2. Similarly LOC3877156 SNP
rs3750847 has no effect on association on chromosome 1
SNPs, although association with chromosome 10-associated
SNPs disappears except for ADAM12. Thus, the ADAM12
association is not in LD with the previously established
AMD locus on chromosome 10 (PLEKHA1, LOC387715,
and PRSS11/HTRA1 genes). The ADAMI2 signal appears
to be coming from association with the over 84 group.

INCORPORATION BY REFERENCE

[0153] The entire disclosure of each of the patent docu-
ments and scientific articles referred to herein is incorpo-
rated by reference for all purposes.

EQUIVALENTS

[0154] The invention may be embodied in other specific
forms without departing from the spirit or essential charac-
teristics thereof. The foregoing embodiments are therefore
to be considered in all respects illustrative rather than
limiting on the invention described herein. Scope of the
invention is thus indicated by the appended claims rather
than by the foregoing description, and all changes that come
within the meaning and range of equivalency of the claims
are intended to be embraced therein.
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TABLE 1
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Risk-informative SNPs within or near C2, Factor B (BF), PLEKHA1, HTRAI, and PRELP

Allele Frequencies (percentages):
Control Population

Allele Frequencies (percentages):

Disease Population

Allele 1/ Homozygotes Hetero- Allele 1 Allele 2 Homozygotes
Gene SNP Allele 2 Allele 1 Allele 2 zygotes Overall Overall Allele 1 Allele 2
C2 151042663 AG 1 82.1 16.9 9.5 90.5 0.4 87.9
BF 154151670 C/T 92.9 0 7.1 96.5 3.5 96.6 0.2
BF 154151650 C/T 98.6 0 1.4 99.3 0.7 99.8 0.2
BF 154151671 C/T 90.2 0.7 9.2 94.7 5.3 94.8 0.2
BF 154151672 C/T 90.2 0.7 9.1 94.8 5.2 94.9 0.2
BF 1s550513 AG 1 82.1 16.9 9.5 90.5 0.4 87.9
PLEKEAL1 156585827 AG 20.7 28.9 50.3 45.9 54.1 35.1 18.1
PLEKHAL1 1510887150 A/C 21.4 29 49.7 46.2 53.8 35.4 18.0
PLEKHAL1 1s2421018 AG 37.8 15.9 46.3 61.0 39.0 47.9 10.3
PLEKHALI 1510082476 AG 56.4 5.7 37.8 75.3 24.7 66.5 4.0
PLEKHAL1 1510399971 C/T 2 74.4 23.5 13.8 86.2 1.0 82.2
PLEKHAL1 1517649042 C/T 74.6 2 23.4 86.3 13.7 82.1 1.0
HTRAI1 154237540 AG 28.7 22 49.3 53.4 46.6 37.2 15.0
HTRAI1 152268345 G/T 60.3 4.3 35.4 78.0 22.0 67.6 2.5
HTRAI1 15878107 C/T 4.4 61.7 33.9 21.4 78.6 2.6 68.3
PRELP 15947367 AG 27.7 33.8 38.5 47.0 53.0 22.4 26.8
Freq. Chi
Square
Allele Frequencies (percentages): Genotype- (both
Disease Population Likelihood collapsed-
Hetero- Allele 1 Allele 2 Ratio (3 2
Gene SNP zygotes Overall Overall categories) categories)
C2 151042663 11.7 6.2 93.8 6.54E-02 1.76E-02
BF 154151670 3.2 98.2 1.8 2.84E-02 2.74E-02
BF 154151650 0.0 99.8 0.2 1.11E-02 1.24E-01
BF 154151671 5.0 97.3 2.7 4.16E-02 7.89E-03
BF 154151672 5.0 97.3 2.7 4.22E-02 8.03E-03
BF 1s550513 11.7 6.2 93.8 6.54E-02 1.76E-02
PLEKEA1 156585827 46.8 58.5 41.5 8.37E-06 1.25E-06
PLEKHAL1 1510887150 46.5 58.7 41.3 1.15E-05 1.45E-06
PLEKHAL1 152421018 41.8 68.8 31.2 7.39E-03 1.41E-03
PLEKHALI 1510082476 29.5 81.3 18.7 1.65E-02 4.86E-03
PLEKHAL1 1510399971 16.8 9.4 90.6 2.88E-02 6.62E-03
PLEKHAL1 1517649042 16.9 90.6 9.4 3.50E-02 8.33E-03
HTRAI1 154237540 47.7 61.1 38.9 1.06E-02 2.52E-03
HTRAI1 152268345 29.9 82.5 17.5 8.94E-02 3.02E-02
HTRAI1 15878107 29.1 17.1 82.9 1.07E-01 3.64E-02
PRELP 15947367 50.8 47.8 52.2 3.35E-03 7.40E-01
TABLE 1A
Additional risk-informative SNPs within or near HTRAI and LOC387715
Allele Frequencies (percentages): Allele Frequencies
Control Population (percentages):
Homozygotes Disease Population
Allele 1/ Allele Allele Hetero- Allele 1 Allele 2 Homozygotes
Gene SNP Allele 2 1 2 zygotes Overall Overall Allele 1 Allele 2
LOC387715 1s3750847 AG 34 635 33.1 19.9 80.1 20.4 36.2
HTRAI1 152253755 A/G 514 81 40.5 71.6 28.4 35.0 20.0
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TABLE 1A-continued

Additional risk-informative SNPs within or near HTRA1 and LOC387715

Freq. Chi

Square

Allele Frequencies (percentages): Genotype- (both
Disease Population Likelihood collapsed-

Hetero- Allele 1 Allele 2 Ratio (3 2
Gene SNP zygotes Overall Overall  categories) categories)
LOC387715 153750847 43.4 42.1 57.9 2.17E-18 1.58E-19
HTRAI1 152253755 45.0 57.5 42.5 1.62E-07 1.78E-08
TABLE 2A

Aug. 27, 2020

Control population cases,

Allele Frequencies: Control Allele Frequencies (percentages):
Control Population Control Population
Allele 1/ Undeter. Homozygotes Hetero- Homozygotes Hetero- Allele 1 Allele 2

Gene SNP Allele 2 Freq. Control N Allele 1 Allele 2 zygotes Allele 1 Allele 2 zygotes Overall Overall
Cc2 151042663 AG 0 296 3 243 50 1 82.1 16.9 9.5 90.5
BF 154151670 /T 0 296 275 0 21 92.9 0 7.1 96.5 35
BF 154151650 /T 6 290 286 0 4 98.6 0 14 99.3 0.7
BF 154151671 /T 1 295 266 2 27 90.2 0.7 9.2 94.7 5.3
BF 154151672 /T 0 296 267 2 27 90.2 0.7 9.1 94.8 5.2
BF 15550513 AG 0 296 3 243 50 1 82.1 16.9 9.5 90.5
PLEKHAl 156585827 AG 2 294 61 85 148 20.7 28.9 50.3 45.9 54.1
PLEKHA1  1s10887150 A/C 6 290 62 84 144 214 29 49.7 46.2 53.8
PLEKHAl 152421018 AG 0 296 112 47 137 37.8 15.9 46.3 61.0 39.0
PLEKHA1 1510082476 AG 0 296 167 17 112 56.4 5.7 37.8 75.3 24.7
PLEKHA1 1510399971 /T 3 293 6 218 69 2 74.4 23.5 13.8 86.2
PLEKHAlI 1517649042 /T 1 295 220 6 69 74.6 2 23.4 86.3 13.7
HTRAIL 154237540 AG 0 296 85 65 146 28.7 22 49.3 534 46.6
HTRAIL 152268345 G/T 19 277 167 12 98 60.3 4.3 354 78.0 22.0
LOC387715 153750847 AG 0 296 10 188 98 3.4 63.5 33.1 19.9 80.1
HTRAIL 152253755 AG 0 296 152 24 120 514 8.1 40.5 71.6 28.4

TABLE 2B

Disease population cases
Allele Frequencies: Disease Allele Frequencies (percentages):
Control Population Disease Population
Allele 1/ Undeter. Homozygotes Hetero- Homozygotes Hetero- Allele 1 Allele 2

Gene SNP Allele 2 Freq. Disease N Allele 1 Allele 2 zygotes Allele 1 Allele 2 zygotes Overall Overall
Cc2 151042663 AG 0 505 2 444 59 0.4 87.9 11.7 6.2 93.8
BF 154151670 /T 1 504 487 1 16 96.6 0.2 3.2 98.8 1.8
BF 154151650 /T 0 505 504 1 0 99.8 0.2 0.0 99.8 0.2
BF 154151671 /T 1 504 478 1 25 94.8 0.2 5.0 97.3 2.7
BF 154151672 /T 0 505 479 1 25 94.9 0.2 5.0 97.3 2.7
BF 15550513 AG 0 505 2 444 59 0.4 87.9 11.7 6.2 93.8
PLEKHAl 156585827 AG 3 502 176 91 235 35.1 18.1 46.8 58.5 41.5
PLEKHA1  1s10887150 A/C 0 505 179 91 235 354 18.0 46.5 58.7 41.3
PLEKHAl 152421018 AG 0 505 242 52 211 47.9 10.3 41.8 68.8 31.2
PLEKHA1 1510082476 AG 3 502 334 20 148 66.5 4.0 29.5 81.3 18.7
PLEKHA1 1510399971 /T 0 505 5 415 85 1.0 82.2 16.8 9.4 90.6
PLEKHAlI 1517649042 /T 2 503 413 5 85 82.1 1.0 16.9 90.6 9.4
HTRAIL 154237540 AG 0 505 188 76 241 37.2 15.0 479 61.1 38.9
HTRAIL 152268345 G/T 27 478 323 12 143 67.6 2.5 29.9 82.5 17.5
LOC387715 153750847 AG 0 505 103 183 219 204 36.2 434 42.1 57.9
HTRAIL 152253755 AG 5 500 175 100 225 35.0 20.0 455 57.5 42.5
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TABLE 2C
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Differences in genotype frequencies between cases and controls

Allele 1/

Difference in
Percentage Allele

Difference in
Percentage Allele

Difference in

Percentage Allele

Difference in Percentage
Allele Frequency

Gene SNP Allele 2 Frequency (Allele 1) Frequency (Hetero-Both) Frequency (Allele 2) (Undetermined)
Cc2 151042663 AG 0.6 5.2 5.8 0.0
BF 154151670 /T 3.7 3.9 0.2 0.2
BF 154151650 /T 1.2 1.4 0.2 2.0
BF 154151671 /T 4.6 4.2 0.5 0.1
BF 154151672 /T 4.7 4.1 0.5 0.0
BF 15550513 AG 0.6 5.2 5.8 0.0
PLEKHAl 156585827 AG 14.4 35 10.8 0.1
PLEKHA1  1s10887150 A/C 14.0 3.2 11.0 2.0
PLEKHAl 152421018 AG 10.1 4.5 5.6 0.0
PLEKHA1 1510082476 AG 10.1 8.3 1.7 0.6
PLEKHA1 1510399971 /T 1.0 6.7 7.8 1.0
PLEKHAL 1517649042 /T 7.5 6.5 1.0 0.1
PRSS11 154237540 AG 8.5 1.6 7.0 0.0
PRSS11 152268345 G/T 7.3 5.5 1.8 1.1
LOC387715 153750847 AG 17.0 10.3 27.3 0.0
PRSS11 152253755 AG 16.4 4.5 11.9 1.0
TABLE 3

Risk-informative SNPs in the RCA locus

Allele Frequencies (percentages):
Control Population

Allele Frequencies
(percentages):

Homozygotes Disease Population
Allele 1/ Allele Allele Hetero- Allele 1 Allele 2 Homozygotes
Gene SNP Allele2 1 2 zygotes Overall Overall Allele 1 Allele 2
F13B rs5997 AG 1 77.9 21 11.6 88.4 0.4 90.1
F13B rs6428380 AG 1 784 20.6 1.3 88.7 0.4 90.1
F13B rs1412631 /T 784 1 20.6 88.7 11.3 90.1 0.4
F13B rs1794006 /T 784 1 20.6 88.7 11.3 89.9 0.4
F13B rs10801586 /T 69.6 2 28.4 83.8 16.2 82.2 14
F13B rs2990510 G/T 84 456 45.9 314 68.6 15.0 39.2
FHR1 rs12027476 c/G 0 63.6 36.4 18.2 81.8 0.0 78.2
FHR1 rs436719 A/C 466 O 53.4 733 26.7 58.8 0.0
FHR2 rs12066959 AG 55 587 35.8 234 76.6 2.0 75.0
FHR2 rs3828032 AG 82 463 45.6 31.0 69.0 5.0 62.7
FHR2 rs6674522 c/G 14 767 22 12.3 87.7 0.4 87.9
FHR2 rs432366 c/G 0 47 53 26.5 73.5 0.0 58.8
FHR4 rs1409153 A/G 361 149 49 60.6 39.4 17.0 36.8
FHRS rs10922153 G/T 236 257 50.7 49.0 51.0 44.6 9.5
FHR5 MRD_3905 AG 3 57.8 39.2 22.6 77.4 3.4 68.9
FHR5 MRD_3906 /T 578 3.7 38.5 77.0 23.0 68.5 3.4
Frequencies
Allele Frequencies (percentages): Genotype- Chi Square
Disease Population Likelihood (both
Hetero- Allele 1 Allele 2 Ratio (3  collapsed-2
Gene SNP zygotes Overall Overall  categories) categories)
F13B 185997 9.5 5.2 94.8 2.48E-05  3.37E-06
F13B 156428380 9.5 5.2 94.7 4.11E-05  5.81E-06
F13B 181412631 9.5 94.8 5.2 4.11E-05  5.81E-06
F13B 181794006 9.7 94.7 5.3 6.13E-05  8.87E-06
F13B rs10801586 16.4 90.4 9.6 4A43E-04  8.70E-05
F13B 1$2990510 45.7 37.9 62.1 1.31E-02  8.67E-03
FHR1 1812027476 21.8 10.9 89.1 1.24E-05  4.99E-05
FHR1 15436719 41.2 79.4 20.6 8.32E-04  5.04E-03
FHR2 1812066959 23.0 13.5 86.5 4.83E-06  4.38E-07
FHR2 1$3828032 323 21.1 78.9 3.29E-05  1.16E-05



US 2020/0270692 Al

19
TABLE 3-continued
Risk-informative SNPs in the RCA locus
FHR2 186674522 11.7 6.2 93. 1.79E-04  2.40E-05
FHR2 15432366 41.2 20.6 79.4 1.15E-03  6.34E-03
FHR4 rs1409153 46.1 40.1 59.9 3.25E-14  1.93E-15
FHR5 1$10922153 45.9 67.5 325 1.38E-12  2.27E-13
FHR5 MRD_3905 277 17.2 82.8 3.74E-03  8.03E-03
FHR5 MRD_3906 28.1 82.6 17.4 8.16E-03  6.81E-03
TABLE 4
Risk-informative SNP in or near other genes
Allele Frequencies (percentages): Allele Frequencies
Control Population (percentages):
Homozygotes Disease Population
Allele 1/ Allele Allele Hetero- Allele 1 Allele 2 Homozygotes
Gene SNP Allele 2 1 2 zygotes Overall Overall Allele 1 Allele 2
ADAMI12 151676717 AG 17.6 29 534 44.3 557 13.5 41.2
ADAMI2 151621212 /T 297 172 53 56.3 43.8 40.8 13.5
ADAMI2 1512779767 /T 41.9 108 47.3 65.5 345 347 15.4
ADAMI2 1511244834 /T 10.8 414 47.8 347 65.3 15.4 347
ADAMI9 1512189024 AG 64 359.1 345 23.6 76.4 10.1 48.3
ADAMI19 187725839 A/C 2 75.3 22.6 13.3 86.7 4.4 66.9
ADAMI9 1511740315 AG 8.1 381 33.7 25.0 75.0 10.5 47.5
ADAMI19 187719224 /T 749 2 23.1 86.4 13.6 67.1 4.4
ADAMI9 156878446 AG 9.5 541 36.5 27.7 72.3 11.5 45.3
APBA2 153829467 /T 03 849 14.7 7.7 92.3 1.8 78.9
APOB 1512714097 /T 986 0 14 99.3 0.7 100.0 0.0
BMP7 156014959 AG 834 1.4 15.3 91.0 9.0 75.8 1.6
BMP7 156064517 /T 83.8 1 15.2 91.4 8.6 76.4 1.6
BMP7 15162315 AG 51 645 304 20.3 79.7 6.9 56.0
BMP7 15162316 AG 51 645 304 20.3 79.7 6.7 56.0
BMP7 154926 AG 47 568 38.5 24.0 76.0 8.1 45.9
C1Qa 15172376 AG 349 186 46.4 58.1 4.19 42.1 13.3
CIRL 1561917913 AG 0 94.9 5.1 2.5 97.5 0.0 91.1
C4BPA 152842706 AG 989 0 1.1 99.4 0.6 100.0 0.0
C4BPA 151126618 /T 63.5 2.4 34.1 80.6 19.4 71.4 2.2
C5 157033790 /T 68.6 3 284 82.8 17.2 62.2 7.3
C5 1510739585 C/G 686 3 284 82.8 17.2 62.2 7.3
C5 152230214 AG 2 75.3 22.6 13.3 86.7 1.4 82.8
C5 1510985127 AG 613 48 33.9 78.3 21.7 69.9 3.2
C5 152300932 A/C 12.5 432 44.3 34.6 65.4 17.2 35.8
C5 1510985126 /T 47 618 334 215 78.5 3.2 69.9
C5 1512683026 AG 784 1.7 19.9 88.3 11.7 84.6 0.8
C5 153815467 AG 47 625 32.8 21.1 78.9 3.2 70.1
C5 154837805 AG 432 115 45.3 65.9 34.1 37.2 15.8
C8A MRD_4048 Cc/G 997 0 0.3 99.8 0.2 97.4 0.0
C8A MRD_4044 A/C 0 99.7 0.3 0.2 99.8 0.0 97.4
c9 15476569 /T 23.6 25 514 49.3 50.7 31.9 19.2
CCL28 157380703 G/T 41 628 33.1 20.6 79.4 10.1 50.2
CCL28 1511741246 AG 27 23.6 49.3 51.7 48.3 22.4 31.5
CCL28 154443426 /T 243 27 48.6 48.6 51.4 31.5 22.0
CLU MRD_4452 AG 0 98 2 1.0 99.0 0.0 94.7
COL9A1 181135056 AG 284 176 34.1 554 44.6 38.3 16.9
FGFR2 152981582 /T 31.8 19.6 48.6 56.1 43.9 41.6 13.7
FGFR2 152912774 A/C 20.6 321 47.3 44.3 557 14.5 40.6
FGFR2 151319093 AT 2.7 667 30.6 18.0 82.0 2.4 74.3
FGFR2 1510510088 AG 591 4.4 36.5 774 22.6 67.1 3.8
HABP2 157080536 AG 0 95.2 4.8 24 97.6 0.2 90.9
EMID2 1517135580 /T 07 79 203 10.8 89.2 2.4 70.9
EMID2 1512536189 /T 0.7 791 203 10.8 89.2 2.4 71.0
EMID2 157778986 AG 14 756 23 12.9 87.1 2.7 68.2
EMID2 1511766744 AG 1.7 786 19.7 11.5 88.5 2.2 71.8
COL6A3 184663722 c/G 814 2 16.6 89.7 10.3 86.5 0.6
COL6A3 151874573 AG 48 9.8 42.2 69.1 30.9 36.4 12.5
COL6A3 1512992087 /T 689 03 30.7 84.3 15.7 65.9 3.4
CH21 152826552 AT 11.1 467 42.1 32.2 67.8 12.4 354
COLAAl 187338606 /T 568 5.7 375 755 24.5 68.0 3.6
COLAAL 1511842143 C/G 9.5 52 38.5 28.7 71.3 13.9 41.0
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TABLE 4-continued

Risk-informative SNP in or near other genes

COLAALl 18595325 G/T 44 723 233 16.0 84.0 5.6 63.3
COLAAL 189301441 /T 16.2  40.5 43.2 37.8 62.2 20.6 31.7
COLAALl 18754880 AG 149 345 50.7 40.2 39.8 21.6 29.5
COLAALl 187139492 /T 50.3 8.6 41.1 70.9 29.1 58.8 5.9
COLAALl 1872509 G/T 34 679 28.7 17.7 82.3 2.2 74.5
FBLN2 159843344 AG 139 375 48.6 38.2 61.8 10.1 46.5
FBLN2 151562808 CT 418 102 48 65.8 34.2 50.0 7.1
FBN2 1510057855 AG 1.7 858 12.5 7.9 92.1 1.4 76.0
FBN2 1510057405 A/C 824 1.7 15.9 90.4 9.6 72.5 1.8
FBN2 15331075 AG 365 132 50.3 61.7 383 27.7 20.8
FBN2 1517676236 C/G 2 81.4 16.6 10.3 89.7 1.6 727
FBN2 156891153 /T 14 878 10.8 6.8 93.2 0.8 80.6
FBN2 1517676260 /T 2 81.1 16.9 10.5 89.5 1.6 72.5
FBN2 15154001 /T 10.8 514 37.8 29.7 70.3 13.7 40.6
FBN2 153828661 A/C 63.1 3.1 33.8 80.0 20.0 54.9 4.8
FBN2 153828661 A/C 63.1 3.1 33.8 80.0 20.0 54.9 4.8
FBN2 1511241955 A/G 108 426 46.6 34.1 65.9 7.7 49.9
FBN2 156882394 /T 6.6 503 43.1 28.1 71.9 9.9 44.1
FBN2 15432792 /T 1.7 69.6 28.7 16.0 84.0 1.2 76.2
FBN2 1513181926 /T 625 3.4 34.1 79.6 204 56.4 5.7
FCN1 1510117466 G/T 502 88 41 70.7 293 39.2 12.2
FCN1 1$10120023 CT 466 9.1 44.3 68.8 313 36.8 13.3
FCN1 157857015 AG 463 91 44.6 68.6 314 36.8 13.3
FCN1 152989727 /T 17.9 358 46.3 41.0 39.0 12.9 43.0
FCN1 151071583 /T 378 17.2 44.9 60.3 39.7 43.1 11.7
FCN1 153012899 /T 689 0.7 303 84.1 15.9 60.7 1.3
HS3ST4 184441276 AG 432 71 49.7 68.1 31.9 49.2 12.1
HS3ST4 1512921387 /T 6.8 51.2 42 27.8 72.2 11.5 45.7
IGLC1 151065464 C/G 14 777 20.9 11.8 88.2 0.0 72.9
IGLC1 154820495 /T 50.7 9.8 395 70.4 29.6 42.4 11.3
IL12RB1 1273493 /T 926 0 7.4 96.3 3.7 86.8 0.0
ITGA4 153770115 CT 402 125 47.3 63.9 36.1 51.9 9.7
ITGA4 154667319 A/G 389 142 47 62.3 37.7 48.1 11.7
ITGAX 152230429 C/G 478 81 44.1 69.8 30.2 42.9 14.9
ITGAX 1511574630 T 49 7.8 43.2 70.6 294 42.8 13.9
MASP1 1512638131 G/T 493 8.4 42.2 70.4 29.6 57.9 7.1
MASP2 1812142107 /T 949 0 5.1 97.4 2.6 97.8 0.0
MYOC 152236875 G/T 797 2 18.2 88.9 11.1 85.9 0.2
MYOC 1512035960 /T 80.1 2 17.9 89.0 11.0 85.9 0.2
PP1D 157689418 G/T 64 355 75.8 24.2 46.6 9.1 44.2
PTPRC 151932433 /T 17.7 469 58.8 41.2 42.0 9.6 48.4
PTPRC 1517670373 AG 122 392 68.2 31.8 37.2 12.3 50.5
PTPRC 1510919560 A/G 203 505 544 45.6 224 24.6 53.0
SLC2A2 157646014 c/G 74 24 14.0 86.0 0.4 824 17.2
SLC2A2 151604038 /T 8.8 44.6 68.9 31.1 56.7 6.2 37.1
SLC2A2 155400 /T 2 23.6 86.1 13.9 81.8 0.6 17.6
SLC2A2  1s11721319 AG 747 233 13.7 86.3 0.6 81.7 17.7
SPOCK 151229729 A/G 314 243 44.3 53.5 46.5 335 14.9
SPOCK 151229731 AG 243 311 44.6 46.6 534 14.9 335
SPOCK 152961633 AG 197 329 47.5 43.4 56.6 11.6 37.4
SPOCK 152961632 /T 337 187 47.6 57.5 42.5 37.8 11.5
SPOCK 1512656717 A/G 189 294 51.7 44.8 55.2 25.0 22.0
TGFBR2 184955212 /T 52 9.8 38.2 71.1 28.9 60.4 5.7
TGFBR2 151019855 /T 03 807 19 9.8 90.2 1.8 74.7
TGFBR2 152082225 A/G 803 03 19.3 90.0 10.0 74.7 1.8
TGFBR2 19823731 AG 169 358 47.3 40.5 39.5 13.1 42.2
Frequencies
Allele Frequencies (percentages): Genotype- Chi Square
Disease Population Likelihood (both
Hetero- Allele 1 Allele 2 Ratio (3  collapsed-2
Gene SNP zygotes Overall Overall categories) categories)
ADAMI12 151676717 45.3 36.1 63.9 2.16E-03  1.31E-03
ADAMI12 151621212 45.7 63.7 36.3 6.13E-03  3.33E-03
ADAMI12 18512779767 49.9 59.6 40.4 5.33E-02  1.83E-02
ADAMI12 1511244834 49.9 40.4 39.6 6.87E-02  2.49E-02
ADAMI19 1512189024 41.6 30.9 69.1 8.23E-03  1.88E-03
ADAMI19 157725839 28.8 18.8 81.3 2.06E-02  5.18E-03
ADAMI19 1511740315 42.0 31.5 68.5 2.61E-02  1.05E-02
ADAMI19 157719224 28.5 81.4 18.6 3.24E-02  9.00E-03
ADAMI19 156878446 43.2 33.1 66.9 5.85E-02  2.51E-02
APBA?2 153829467 19.3 11.5 88.5 3.25E-02  1.67E-02

APOB 1512714097 0.0 100.0 0.0 4.68E-03  8.91E-03
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Risk-informative SNP in or near other genes

156014959
156064517
15162315
15162316
154926
15172376
1561917913
152842706
151126618
157033790
1510739585
152230214
1510985127
152300932
1510985126
1512683026
153815467
154837805
MRD_4048
MRD_4044
15476569
157380703
1511741246
154443426
MRD_4452
151135056
152981582
152912774
151319093
1510510088
157080536
1517135580
1512536189
157778986
1511766744
154663722
151874573
1512992087
152826552
157338606
1511842143
15595325
159301441
15754880
157139492
1572509
159843344
151562808
1s10057855
1510057405
1$331075
1517676236
156891153
1517676260
15154001
153828661
153828661
1511241955
156882394
15432792
1513181926
1510117466
1s10120023
157857015
152989727
151071583
153012899
154441276
1512921387
151065464
154820495
15273493
1s3770115
154667319
152230429

22.6
22.0
37.0
37.2
45.9
44.5

8.9

0.0
264
30.5
30.5
15.8
26.9
46.9
26.9

87.1
87.4
254

12.9
12.6
74.6
74.7
68.9
35.6
95.5

0.0
154
22.6
22.6
90.7
16.7
59.3
83.4

8.1
83.5
39.3

1.3
98.7
43.7
70.0
54.6
45.2
97.3
39.3
36.0
63.1
85.9
18.3
95.3
84.3
84.3
82.8
84.8

7.1
38.0
18.7
61.5
17.7
63.6
78.9
55.5
54.0
23.6
86.1
68.2
28.6
87.3
14.7
46.5
85.5
89.9
85.4
63.5
25.0
25.0
71.1
67.1
87.5
24.7
36.5
38.2
38.2
65.0
343
20.3
314
67.1
86.5
345

6.6
28.9
31.8
36.0

3.51E-02
4.31E-02
5.71E-02
5.89E-02
6.66E-03
4.93E-02
3.97E-02
1.37E-02
6.43E-02
1.80E-02
1.80E-02
4.22E-02
4.42E-02
5.84E-02
5.86E-02
7.39E-02
7.77E-02
1.13E-01
8.80E-03
9.03E-03
2.23E-02
1.87E-04
4.46E-02
6.27E-02
1.62E-02
1.27E-02
8.59E-03
1.82E-02
7.17E-02
7.41E-02
4.99E-02
1.51E-02
1.55E-02
6.35E-02
9.59E-02
6.42E-02
5.84E-03
6.10E-03
9.90E-03
4.86E-03
6.83E-03
3.14E-02
3.24E-02
4.65E-02
5.29E-02
1.23E-01
3.06E-02
5.51E-02
1.49E-03
4.00E-03
4.32E-03
8.92E-03
8.93E-03
1.07E-02
1.25E-02
5.88E-02
5.88E-02
8.74E-02
1.20E-01
1.20E-01
1.27E-01
9.29E-03
1.47E-02
1.83E-02
5.69E-02
7.15E-02
7.65E-01
3.35E-03
576E-02
3.33E-03
7.49E-02
1.14E-02
5.83E-03
3.79E-02
1.48E-02

1.77E-02
1.49E-02
1.84E-02
2.07E-02
2.36E-03
1.26E-02
4.97E-02
2.20E-02
3.68E-02
1.07E-02
1.07E-02
1.20E-02
1.20E-02
1.60E-02
1.63E-02
1.94E-02
2.19E-02
3.84E-02
2.04E-02
2.08E-02
6.59E-03
427E-05
1.56E-02
1.82E-02
2.40E-02
3.73E-02
1.80E-03
3.81E-03
3.46E-02
3.67E-02
2.14E-02
6.38E-03
6.58E-03
2.18E-02
3.97E-02
2.28E-02
4.09E-03
1.28E-01
1.55E-02
1.13E-03
1.59E-03
1.28E-02
9.59E-03
2.31E-02
1.45E-02
3.75E-02
9.19E-03
1.90E-02
3.37E-03
3.66E-03
1.42E-03
1.68E-02
2.24E-02
1.92E-02
5.52E-03
2.28E-02
2.28E-02
2.93E-02
4.91E-02
4.54E-02
5.34E-02
3.66E-03
4.95E-03
6.12E-03
1.48E-02
3.10E-02
3.91E-02
8.43E-01
3.33E-02
3.33E-02
4.37E-02
1.69E-02
2.63E-03
1.63E-02
1.72E-02
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TABLE 4-continued

Risk-informative SNP in or near other genes

ITGAX 1511574630 434 64.5 35.5 191E-02  1.16E-02
MASP1 1512638131 349 754 24.6 6.14E-02  2.99E-02
MASP2 1512142107 22 98.9 1.1 2.81E-02  2.99E-02
MYOC 152236875 139 929 7.1 592E-03  5.64E-03
MYOC 1512035960 139 929 7.1 7.27E-03  7.80E-03
PPID 157689418 442 68.8 31.3 6.52E-03  2.44E-03
PTPRC 151932433 484 66.2 33.8 3.086-03  3.11E-03
PTPRC 1517670373 50.5 62.5 37.5 4.02E-03  1.98E-02
PTPRC 1510919560 53.0 489 51.1 8.08E-02  3.39E-02
SLC2A2 157646014 17.2 9.0 91.0  479E-03  1.87E-03
SLC2A2 151604038 37.1 75.3 247 1.81E-02  5.56E-03
SLC2A2 155400 17.6 90.6 9.4 1.91E-02  6.15E-03
SLC2A2 1511721319 17.7 9.4 90.6 248E-02  8.59E-03
SPOCK 151229729 51.7 59.3 407 3.70E-03  2.45E-02
SPOCK 151229731 51.7 407 59.3 3.91E-03  2.07E-02
SPOCK 152961633 51.0 37.1 62.9 8.54E-03  1.32E-02
SPOCK 152961632 50.7 63.2 36.8 1.95E-02  2.46E-02
SPOCK 1512656717 53.1 51.5 48.5 2.74E-02  9.39E-03
TGFBR2 154955212 33.9 77.3 2.7 251E-02  5.56E-03
TGFBR2 151019855 23.6 13.6 864  3.93E-02  2.76E-02
TGFBR2 152082225 23.6 86.4 13.6  472E-02  3.59E-02
TGFBR2 159823731 448 354 64.6 1.33E-01  4.18E-02

TABLE 5 TABLE 5-continued
GENE NAME GENE ID GENE NAME GENE ID
c2 ENSG00000166278 HTRAL ENSG00000166033
FACTOR B ENSG00000166285 PRELP ENSG00000188783
PLEKHAI ENSG00000107679

TABLE 6

Flanking Sequences for SNPs shown in Table 1

Gene SNP SNP Flanking Sequence

c2 rs1042663 atgaaaatggaactgggactaacacctatgcNgccttaaacagtgtctatctcatgatgaaca
BF rs4151670 catttctgactctcccagactecttcatgtaNgacacceectcaagaggtggcecgaagetttee
BF rs4151650 ATGAGATCTCTTTCCACTGCTATGACGGTTANACTCTCCGGGGCTCTGCCAATCGCACCTGC
BF rs4151671 gagatgacagtggtgggagcagctgaagtgaNgcagtctattegteccagaggaagagetgcete
BF rs4151672 tttctataaggggtttcecctgectggacaggggNgtgggattgaattaaaacagctgcgacaaca
BF rs550513 AGAGGAAGGGGAAGAAACAGCTAGAGGCTTNAGAGAGAATGGTGAGGGCCAAAGCTACACC
PLEKHAL rs6585827 GTGCTAACAACCAGTTCTGGTGAGGGGTATTCNATGAAATAAAATGTGTATGTGgt tggt agg
PLEKHAL rsl10887150 GGAATGAAATATTTACATAGTTTCAAAGTANCTGTCTACTAAAATAGGTATTAAGTGTTGT
PLEKHAL rs2421018 cagcctettcaaatgagttgtaattttttgetNgtggagagttttaactcaatgttggtgget
PLEKHAL rsl10082476 TGTATGTGCACATGTGCTTTGCTTGATAAANGTACCTAGTCCCTAAAGGGGAATATAGAAR
PLEKHAL rsl0399971 GAGATTCTTGAAGACATATTTACATTTCTTNTCCTTCTTTAAAGT TAAAAACCAAAAACCC
PLEKHAL rsl17649042 ATGGTGGGGAACTTCCAAATGGAAATGTTNTGTTGACAGTAATCGAGGACTGGATGGAGCT
HTRAL rs4237540 GCGGATAAGCTGCCGCTGACAGACCTGCCCNGTTTCTTAGCTCATCCCGGCCTCCATCCTG
HTRAL rs2268345 GCGTTTGTTTACAGCTGTCTGGTGACATTCNCCAGGCTCTGTTTTCAGAAGGAACATTTCC
HTRAL rs878107 TTGAAAGCAAAAATAATAATATGATACTGTNCTGAATTTGTTAAATTATTCTTCCAAGTAG
PRELP rs947367 TCCACCTTCTTCCCCAGGAGTCCTGAATCCNTGTGTTTCCAGGCCCTCAGAGCAGATGGCT
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TABLE 6A

Flanking Sequences for SNPs shown in Table 12

Gene SNP SNP Flanking Sequence

LOC387715 rs3750847 ACAATTCAAACAGAGCCCCAGGCAGCCACCNAAAGGTCTTGAATGACAGCTTGTCAATTTC

HTRAL rs2253755 GGACTAATACAGTAGTGCAGTCATTTTTTCNTGGTCCCCAGTAAGGCCAAAAAATACCCAA

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 23

<210> SEQ ID NO 1

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for
SNP MRD_3905 of complement factor H related 5 (FHR5, CHFR5)

<400> SEQUENCE: 1
tgcagaaaag gatgcgtgtg aacagcaggt arttttette tgattgatte tatatctaga 60

tga 63

<210> SEQ ID NO 2

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for
SNP MRD_3906 of complement factor H related 5 (FHR5, CHFR5)

<400> SEQUENCE: 2
ggggaaaagc agtgtggaaa ttatttagga cygtgttcat taatttaaag caaggcaagt 60

cag 63

<210> SEQ ID NO 3

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for
SNP MRD_4048 of C8A

<400> SEQUENCE: 3

agcttcgata tgactccacce tgtgaacgte tstactatgg agatgatgag aaatacttte 60

gga 63

<210> SEQ ID NO 4

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for
SNP MRD_4044 of C8A

<400> SEQUENCE: 4

aggagagtaa gacgggcage tacacccgca gmagttacct gecagetgag caactggtca 60

gag 63
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-continued

<210> SEQ ID NO 5

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for
SNP MRD_4452 of C8A

<400> SEQUENCE: 5
gegtggtcag gggctgagtt ttccagttca gratcaggac tatggaggca caacatggag 60

gce 63

<210> SEQ ID NO 6

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for
SNP rs1042663 of complement component C2

<400> SEQUENCE: 6
atgaaaatgg aactgggact aacacctatg crgccttaaa cagtgtctat ctcatgatga 60

aca 63

<210> SEQ ID NO 7

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for
SNP rs4151670 of complement Factor B (BF)

<400> SEQUENCE: 7

catttctgac tcteccagac tecttecatgt aygacaccee tcaagaggtyg gccgaagett 60

tce 63

<210> SEQ ID NO 8

<211> LENGTH: 62

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for
SNP rs4151650 of complement Factor B (BF)

<400> SEQUENCE: 8

atgagatcte ttteccactge tatgacggtt ayactcteeg gggctctgece aatcgcacct 60

gc 62

<210> SEQ ID NO 9

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for
SNP rs4151671 of complement Factor B (BF)

<400> SEQUENCE: 9
gagatgacag tggtgggagc agctgaagtyg aygcagtcta ttegtccaga ggaagagetg 60

cte 63

<210> SEQ ID NO 10
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-continued

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for
SNP rs4151672 of complement Factor B (BF)

<400> SEQUENCE: 10
tttctataag gggtttectyg ctggacaggg gygtgggatt gaattaaaac agcetgcgaca 60

aca 63

<210> SEQ ID NO 11

<211> LENGTH: 61

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for
SNP rs550513 of complement Factor B (BF)

<400> SEQUENCE: 11
agaggaaggg gaagaaacag ctagaggcett ragagagaat ggtgagggcece aaagctacac 60

c 61

<210> SEQ ID NO 12

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for
SNP rsé6585827 of pleckstrin homology domain containing, family A
(phosphoinositide binding specific) member 1 (PLECKHAL)

<400> SEQUENCE: 12
gtgctaacaa ccagttctgg tgaggggtat tcratgaaat aaaatgtgta tgtggttggt 60

agg 63

<210> SEQ ID NO 13

<211> LENGTH: 61

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for
SNP rs10887150 of pleckstrin homology domain containing, family A
(phosphoinositide binding specific) member 1 (PLECKHAL)

<400> SEQUENCE: 13

ggaatgaaat atttacatag tttcaaagta mctgtctact aaaataggta ttaagtgttg 60
t 61
<210> SEQ ID NO 14

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotide flanking sequence for

SNP rs2421018 of pleckstrin homology domain containing, family A
(phosphoinositide binding specific) member 1 (PLECKHAL)

<400> SEQUENCE: 14
cagcctette aaatgagttg taattttttg ctrgtggaga gttttaacte aatgttggtg 60

gct 63
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<210> SEQ ID NO 15

<211> LENGTH: 61

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotidfe flanking sequence
for SNP rs10082476 of pleckstrin homology domain containing,
family A (phosphoinositide binding specific) member 1 (PLECKHA1L)

<400> SEQUENCE: 15
tgtatgtgca catgtgettt gettgataaa rgtacctagt cecctaaaggg gaatatagaa 60

a 61

<210> SEQ ID NO 16

<211> LENGTH: 61

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotidfe flanking sequence
for SNP rs10399971 of pleckstrin homology domain containing,
family A (phosphoinositide binding specific) member 1 (PLECKHA1L)

<400> SEQUENCE: 16
gagattcttyg aagacatatt tacatttctt ytccttettt aaagttaaaa accaaaaacc 60

c 61

<210> SEQ ID NO 17

<211> LENGTH: 61

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotidfe flanking sequence
for SNP rsl17649042 of pleckstrin homology domain containing,
family A (phosphoinositide binding specific) member 1 (PLECKHA1L)

<400> SEQUENCE: 17
atggtgggga acttccaaat ggaaatgtty tgttgacagt aatcgaggac tggatggage 60

t 61

<210> SEQ ID NO 18

<211> LENGTH: 61

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotidfe flanking sequence
for SNP rs4237540 of HtrA serine peptidase 1 (HTRAl, PRSS11

<400> SEQUENCE: 18
geggataage tgccgctgac agacctgecce rgtttcettag ctecatccegyg cctecatcct 60

g 61

<210> SEQ ID NO 19

<211> LENGTH: 61

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polynucleotidfe flanking sequence
for SNP rs2268345 of HtrA serine peptidase 1 (HTRAl, PRSS11

<400> SEQUENCE: 19

gegtttgttt acagetgtet ggtgacatte kccaggetet gttttcagaa ggaacattte 60
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<210> SEQ ID NO 20

<211> LENGTH: 61

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

61

<223> OTHER INFORMATION: Synthetic polynucleotidfe flanking sequence
for SNP rs878107 of HtrA serine peptidase 1 (HTRAL, PRSS11)

<400> SEQUENCE: 20

ttgaaagcaa aaataataat atgatactgt yctgaatttg ttaaattatt cttccaagta 60

g

<210> SEQ ID NO 21

<211> LENGTH: 61

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

61

<223> OTHER INFORMATION: Synthetic polynucleotidfe flanking sequence
for SNP rs947367 of proline/arginine-rich and leucine-rich repeat

protein (PRELP)

<400> SEQUENCE: 21

tccaccttet tccccaggag tectgaatee rtgtgtttec aggecctcag agcagatgge 60

t

<210> SEQ ID NO 22

<211> LENGTH: 61

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

61

<223> OTHER INFORMATION: Synthetic polynucleotidfe flanking sequence

for SNP rs3750847 of LOC387715

<400> SEQUENCE: 22

acaattcaaa cagagcccca ggcagccace raaaggtctt gaatgacage ttgtcaattt 60

C

<210> SEQ ID NO 23

<211> LENGTH: 61

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

61

<223> OTHER INFORMATION: Synthetic polynucleotidfe flanking sequence
for SNP rs2253755 of HtrA serine peptidase 1 (HTRAl, PRSS11

<400> SEQUENCE: 23

ggactaatac agtagtgcag tcatttttte rtggtcccca gtaaggccaa aaaataccca 60

a

61

1. (canceled)

2. A method of determining an individual’s risk of devel-
opment or progression of age-related macular degeneration
(AMD) comprising screening for the presence or absence of
a genetic profile characterized by polymorphisms in the
genome of the individual associated with risk for or protec-
tion against AMD, wherein the presence of a said genetic
profile is indicative of the individual’s relative risk of AMD,
wherein the genetic profile comprises at least one polymor-
phism selected from Table 1 or Table 1A.

3. The method of claim 2, wherein the genetic profile
comprises at least one polymorphism selected from Table 1.

4. A method according to claim 2 comprising screening
for at least two of said polymorphisms.

5-6. (canceled)

7. A method according to claim 2, comprising screening
for a combination of at least one predisposing polymorphism
and at least one protective polymorphism.

8. A method according to claim 2, comprising screening
additionally for genomic deletions associated with AMD
risk or AMD protection.
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9. A method according to claim 2, comprising screening
for one or more additional predisposing or protective poly-
morphisms in the genome of said individual.

10. The method of claim 9, comprising screening for an
additional polymorphism selected from the group consisting
a polymorphism in ex on 22 of CFH (R 121 OC), rs2511989,
rs1061170, rs203674, rs1061147, rs2274700, rs12097550,
rs203674, rs9427661, rs9427662, rs10490924,rs11200638,
rs2230199,rs800292,rs3766404,rs529825,rs641153,
rs4151667, rs547154,rs9332739,rs3753395,rs1410996,
rs393955,rs403846,rs1329421,rs10801554,  rs12144939,
rs12124794, rs2284664, rs16840422, and rs6695321.

11. The method of claim 9, comprising screening for an
additional polymorphism selected from Table 3, or an addi-
tional polymorphism selected from Table 4, or two addi-
tional polymorphisms, one selected from Table 3 and the
other selected from Table 4.

12. (canceled)

13. A method according to claim 2, wherein the screening
step is conducted by inspecting a data set indicative of
genetic characteristics previously derived from analysis of
the individual’s genome.

14. A method according to claim 2, wherein the screening
comprises analyzing a sample of said individual’s DNA or
RNA.

15. A method according to claim 2, wherein the screening
comprises analyzing a sample of said individual’s proteome
to detect an isoform encoded by an allelic variant in a protein
thereof consequent of the presence of a said polymorphism
in said individual’s genome or sequencing selected portions
of the genome or transcriptome of said individual.

16. A method according to claim 2, wherein the screening
comprises combining a nucleic acid sample from the subject
with one or more polynucleotide probes capable of hybrid-
izing selectively to DNA or RNA comprising a said poly-
morphism in a said genomic region.

17. (canceled)
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18. A method according to claim 2, wherein said indi-
vidual is determined to be at risk of developing AMD
symptoms, comprising the additional step of prophylacti-
cally or therapeutically treating said individual to inhibit
development thereof.

19. A method according to claim 2, comprising the further
step of producing a report identifying the individual and the
identity of the alleles at the sites of said one or more
polymorphisms.

20. A method for treating or slowing the onset of AMD,
the method comprising prophylactically or therapeutically
treating an individual identified as having a genetic profile
characterized by polymorphisms in the genome of the indi-
vidual indicative of risk for developing AMD, wherein the
presence of a said genetic profile is indicative of the indi-
vidual’s risk of developing AMD, wherein the genetic
profile comprises at least one polymorphism selected from
Table 1 or 1A.

21. The method of claim 20, wherein the genetic profile
comprises at least one polymorphism selected from Table 1.

22. The method of claim 20, comprising administering a
factor H polypeptide to the individual.

23. (canceled)

24. A method according to claim 20, comprising inhibit-
ing HTRA1 expression or activity in the individual.

25. The method of claim 24, comprising administering an
antibody that binds HTRA1 or administering a nucleic acid
inhibiting HTRA1 expression or activity.

26-27. (canceled)

28. A set of detectably labeled oligonucleotide probes for
hybridization with at least two polymorphisms for identifi-
cation of the base present in the individual’s genome at the
sites of said at least two polymorphisms, wherein the poly-
morphisms are selected from Table 1 and/or Table 1A.

29. (canceled)



