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macul ar degeneration (AVMD) is the |eading cause of
blindness in the elderly in the devel oped world. Its
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Opht hal mol 122, 564 (2004)). It is a chronic disease

c maﬁ@ﬁlkfemohe\dasbuadérm Bhibd/Stafl8 SbV eIk suphort ider Grant
retina's central region &mcu a causi ng central

Number &{@O0308¢% and Gerng I‘@meelrﬁ 0155 M fraza thadatisiel Ingtitugs of
9 k
Healtﬁ’h FHe Ifr)ﬁtgcg gﬁ?écs ééy%%ﬁ?@as@gaﬁﬁ%l gst%lg gl}]e) 1)r01¥en%?}. ey

characteri

- extracel lul ar deposits called drusen that are
CROSHRIFHRENER TORBELATHPARBLICWTION Ul a behi nd t he
retina between the retina pignment epithelium (RPE) and

PO GBSl RIS PR Bp SRR
60/726t068 Tiled ©c@beyEll, 2008, IERY fehdh@iths ofdds tdr@amdedipnbwasioRdli on
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Retin Eye Res 23, 229 (2004)). One key characteristic of AMD is the formation of
extracellular deposits called drusen that are concentrated in and around the macula
behind the retina between the retina pigment epithelium (RPE) and choroid. The risk for
developing AMD is determined by the complex interplay of genetic variants, many of
which are as yet unidentified. Additional information about geﬁetic determinants of

AMD would be very valuable to the field.

SUMMARY OF THE INVENTION

The present invention relates to identification of variations in human genes that
are correlated with a predisposition to AMD. Such variations and the variant genes in

which they occur are useful in identifying or aiding in identifying individuals at risk for
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detecting variations in each gene that are correlated with AMD in humans. In another
embodiment, the present invention provides methods and compositions useful for
identifying or aiding in identifying individuals at risk for developing AMD. In a further
embodiment, the methods and compositions of the invention may be used for the .
treatment of an individual suffering from AMD or at risk for developing AMD. Also the
subject of the invention are diagnostic kits for detecting a variant LOC387715 gene, a
variant SYNPR gene and/or a variant PDGFC gene, alone or in combination, in a sample

from an individual. Such kits can additionally be useful for detecting a variant CFH



for devel oping AMD, as well| as for diagnosing or
aiding in the diagnosis of AMDin an individual. In
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reached a level (0.55 to 0.71) that is as high as a previously estimated level (0.46 to 0.71)
of the genetic contribution to AMD (16), supporting the hypothesis that reported genetic
network(s) capture a substantial portion of the genetic risk for AMD, for example, in
populations of European descent. The contribution of these genetic network(s) to AMD
susceptibility in other populations can be confirmed or determined using the methods

described herein.
DETAILED DESCRIPTION OF THE INVENTION

Overview
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environmental risks that contribute to the development of AMD (e.g., smoking) and, as a
result, reduce their risk of developing AMD, reduce the severity of AMD and/or delay its

onset.

In one embodiment, the present invention relates to the identification of
vLOC387715 gene(s), vSYNPR gene(s), and vVPDGFC gene(s) that are correlated with
the occurrence of AMD a predisposition to (increased likelihood of developing) AMD in

humans. These variants are useful in identifying or aiding in identifying individuals at
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hybridize to any contiguous portion of one of the three genes (LOC387715, SNYPR or

PDGFC or to any contiguous portion of one of the three gene variants (vLOC387715,
vSNYPR or vPDGFC). The LOC387715, SYNPR, AND PDGFC genes may further
include sequences located adjacent to the coding region on both the 5' and 3' ends for a
distance of about 1-2 kb on either end such that the gene corresponds to the length of the
full-length mRNA. The sequences which are located 5' of the coding region and which
are present on the mRNA are referred to as 5' non-translated sequences. The sequences
which are located 3' or downstream of the coding region and which are present on the

mRNA are referred to as 3' non-translated sequences.
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embodiment, an isolated polynucleotide probe of the invention hybridizes, under

stringent conditions, to a nucleic acid molecule comprising a variant LOC387715 gene
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examBRMmy ﬁ&?eo%ﬁpggly%%?&ﬁsm of a coding region, exon, exon-intron boundary,

signal peptide, S-prime untranslated region, promoter region, enhancer sequence, 3-

prime untranslated region or intron that is associated with AMD in humans can be
detected. These polymorphisms include, but are not limited to, changes that: alter the
amino acid sequence of the proteins encoded by the LOC387715 gene, the SYNPR gene,
and/or the PDGFC geﬁe, produce alternative splice products, create truncated products,
introduce a premature stop codon, introduce a cryptic exon, alter the degree or
expression to a greater or lesser extent, alter tissue specificity of expression of the gene,

introduce changes in the tertiary structure of the proteins encoded by LOC387715,
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that is capable of hybridizing to another nucleic acid of interest. The polynucleotide may

be naturally occurring, as in a purified restriction digest, or it may be produced

synthetically, recombinantly or by nucleic acid amplification (e.g., PCR amplification).

It is well known in the art how to perform hybridization experiments with nucleic
acid molecules. The skilled artisan is familiar with hybridization conditions. Such
hybridization conditions are referred to in standard text books, such as Molecular
Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory (2001); and Current
Protocols in Molecular Biology, eds. Ausubel et al., John Wiley & Sons (1992).



synthetically, reconbinantly or by nucleic acid

anplification (e.g., PCR anplification). It is well
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experinments with nucleic actd nol ecul es. The skilled

artisan is famliar with hybridization conditions.

Such hybridization conditions are referred to in

standard text books, such as Mol ecular Cdoning: A

Laboratory Manual, Cold Spring Harbor Laboratory

e A R N T PR
hybriddR98 ) vaRkfidrLin! R 1 BCOF PRI 14! o tﬁa\%im 1agéd\b th%ro%aﬁ%m of

i nvention are polynucleotldes I ch ize to
AMD) &r gminsna variatios in eSB72VRR ggnm@at ik abrrelated &nﬂlethabanhrrence of

AMIS GRS oFRE R (e PO el eorPiEd b e ience

of ARID AVnkdhs BY A RESon O a varisdf 1 6CBEN7 IsNSYR@RPBIPHCEe\Ene,
that is correlated with the occurrence of AMD in

undep, gffingent spnditiensyi Undepstringeni cprditionsprpetynuclentide YinpRybridizes

oo SRR 003677 4 URRE (AL RSO kPRS0 s
a varfamt st gonk tlllzﬁBc&)ﬁ%leEecgﬁhﬁ tﬁehﬂfcuﬂrénc’é Qf AdIBLeHumbdd) or a

urrence, of AMD in humans, a variant SYNPR gene
Vaﬂapﬂgl't)&% %0 thet i omrelifed vith theeenironsn 08 AYID AMpupans does not

h rfra%qa ot t B3bp &8 not

A0 Be O G HRUIOCTS 9ERE IbDECAR b v

lncluﬁ?ﬂielmz@ort@fmteeest:orrespondl ng LOC387715, SYNPR, or
PDGFC gene that does not include the variation of

i nNecleistacidMyblidizatiacisdffoytod belisaat do@ﬂltioﬁs ﬁé‘ §a@tGoeknMtion,
such condi.ti Qns a% salt concentratign, erature,
temp éﬁﬁi Qreagg %Pgm%s BECOMOMGeR; lengih of ﬂ)@ﬁgm copen{ai strands,
and tROMRLhBERIT AL KoSdd @Qgﬁmsﬁﬁ%ets %}&Eéghﬁar hr?%fnd £R4did Ecdds as
e i ZI uc

base m smatches between t gn IC acl
will rgadilyl bd appeeeitited/bpthospskikeai mtthedamysmimgs:& t&kpdrhte;da donditiogs
St. erature c |t| ons eneral
will iy ERTBRr B ¢ coee BC40 5t OGBBLbe thexiep asa i cror
45°Ce8e282n6y indredlesOithefaperaiire NBENGHmpRS FERARE s %f'éater than

tenperature. For exanple, tenperatures greater "t han
45°C gblrye%ﬂmggm gonditionpg §ng@1<1ir$dlt couwhigonsSyill oxdieatilydelless than

10003006 bl 680 Be Mo RSB o5 OB - ASFIRLS ARg LI gform the

hybndmahdn Peg. O}@éd&lﬁrﬁ Rhldyiakkeligmtdiedte B3S® PsbsiRds um followed by a
chl oride/sodiumcitrate (SSC) at about 45 0C, fo

washtef 2:0x@8 2030 °%C. GrorSs@npte, B8 sdlt chimenieatamyih ¢he wish mnl ¢an be

AR R T
0.2x §SC'aﬂ 9@ BOY HPhd A rtl\lle\,(a)tgﬁxée&%?e # th8 Vash stk cﬁldlgé aSedtf?o?n

tenperature 1nt can be i ner eased
low stringency conditions at room temperature, about 22 °C, to high stnngency

—q

conditions at about 65 °C. Both temperature and salt may be varied, or temperature or
salt concentration may be held constant while the other variable is changed. Particularly
useful in methods of the present invention are polynucleotides that are capable of
hybridizing to a variant LOC387715 gene that is cdrrelated with the occurrence of AMD
in humans, a variant SYNPR gene that is correlated with the occurrence of AMD in
humans, or a variant PDGFC gene that is correlated with the occurrence of AMD in

humans, or a region of a variant LOC387715, SYNPR, or PDGFC gene, under stringent
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the variation of interest. 1n one enbodi nent,
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(o8 fI Sy anPell o elazmmwé@@ histochamieglasenys) jworneent, radioactive,
hen S0 B R T 05 RRENTR o bl s
inveritiomongsiether, inclade ;) quenc\hen moiety that, when placed in proximity to a
label (e.g., a fluorescent label), causes there to be little or no signal from the label.
Detection of the label may be performed by direct or indirect means (e.g., via a
biotin/avidin or a biotin/streptavidin linkage). It i_s not intended that the present

invention be limited to any particular detection system or label.

In another embodiment, the isolated polynucleotide of the invention is a primer
that hybridizes, under stringent conditions, adjacent, upstream, or downstream to a
variation in a LOC387715 gene, a SYNPR gene, or a PDGFC gene that is correlated with

the occurrence of AMD in humans. The isolated polynucleotide may hybridize, under
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and hybridizes to one side or the other of a variation in the LOC387715, SYNPR, or

PDGFC gene that is correlated with the occurrence of AMD in humans. The subject
polynucleotides may contain alterations, such as one or more nucleotide substitutions,
additions or deletions, provided they hybridize to their target variant LOC387715,
SYNPR, and/or PDGFC gene with substantially the same degree of specificity.

In one embodiment, the invention provides a pair of primers that specifically

detect a variation in the LOC387715 gene that is correlated with AMD, a variation in the
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detecting a variation in a LOC387715, SYNPR, or PDGFC gene that is correlated with
the occurrence of age related macular degeneration. Preferably, these polynucleotides
are capable of hybridizing, under stringent hybridization conditions, to a region of DNA
that comprises a variation in the LOC387715 gene, a variation in the SYNPR gene, or a
variation in the PDGFC gene that is correlated with the occurrence of age related

macular degeneration.



conjunction with a second prinmer which hybridizes at a
distal site. Anplification can thus proceed fromthe
WO 7ou4spers, resulting in a detectabl e producPCt/bigat006/040071
i ndi cates the presence of a3variant LOC387715 gene
that is correlated with the occurrence of AMD, a
vari ant SYNPR gene that is correlated with the
occurrence of AMD, or a variant PDG-C gene that is
correlated with the occurrence of AVMD. Detection
assays .l n certain enbodipents, the _invention relates
F oT T D AL A RPN TBRY breked i WY MESULPRARTONS | n
detecBioh OF2 $4r{Arn i§%0%77€%?ﬁn§rd}‘]ﬁéﬁd gon& Blaf &' BhEfted
W e related macul®ar

) th the occurrence of ag
with thegenereice of AMID e Saclainbthods iney enqumipans) dorendpingizs DavAe
bridi zati on

capab of. _hybridi.zi ng, .under stringent. h
seau iR buRlz=tPg, LBt re SRR F SUe T, any
combiRdtioRlof kst MetHds KBS (kiR diangs it ation in the
SYNPR gene, or a variation in the PDGFC gene that is

correlated with the occurrence of agg rel ated macul ar

d el ene eabpdimeph dhgpresange pEavirision it theteOCIR/FME. SANFRy

i : t: i tect f .
ool A0S AR I IR
detectesl andfor db@trethediby DNA ecqueasing eDNA £iquddda.defuaihatieh hRgve

pertof) PHF SRR RN S14L0 G G T BT GRa smaleg Ribacl

lectfo , i | - %
A T s R
Swedsnk skoreaampleaD0Y sequénming by dideoxy@UBBiAZmnatBANBREy béDGFC
ne or ¢ i.nation th of .that .is correlated with
pertoffP e ARG i Re e LR Blon £ e BoSieisott STBEBRSYRLA by
termiBiNArsS eUueRaivaly, séauém@g%aﬂ 68 pgx%lﬁ{eﬂ‘dgﬂ%! 1WE1EBYR&s and
erfornmed by standard npethods such as di deoxy chain

“nla‘%%&dﬁ?mw‘f@w {lde mudEs pgidssauenst of thetDNAto thessamplexrantbg
b /1,.0S nci i,ot age ,AB, .
com 036 % A5 S0 P SRSBARTE 190l O B0 i
a varmitioke ooryelathd withttes odcnatha@vMEMDOS defith e Fkiivs hR@riation in
g]&%gﬁ:{:d prinmers and | abeled (e.qg.,. fluor escent or )
the LY $5peyhat & Spmieiates with ANBY pEanafionyn thesoMAR igare that is
4Si I ' . ed
corre[ T8 P RS FRAT e PIREAC Lol hit SoRMtelt Wi

occurr¢nse 9AMMIR oc arcoimbinetiopaf |xth tvaristhes iueresdnt. aci d :
sequence of w |l dtype DNA or DNA that does not conprise

2 HARLAE QL EOLES! B St M Ll e OGS ROE DG 7Y e that
is correlated with the occurrence of AMD, a variation in the SYNPR gene that is
correlated with the occurrence of AMD , a variation in the PDGFC gene that is correlated
with the occurrence of AMD or a combination thereof is detected and/or determined by
hybridization. In one embodiment, a polynucleotide probe hybridizes to a variation in
the LOC387715 gene, SYNPR gene, or PDGFC gene that is correlated with AMD and
flanking nucleotides, but not to a LOC387715, SYNPR, or PDGFC gene that does not
contain a variation that is correlated with AMD. The polynucleotide probe may
comprise nucleotides that are fluorescently, radioactively, or chemically labeled to

facilitate detection of hybridization. Hybridization may be performed and detected by
standard methods known in the art, such as by Northern blotting, Southern blotting,
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correilzﬁted with Vihefhmahﬂr@nod iof tAIMID U &é’t&hdzcﬁandl/dlr (ﬁf&i’inh%ﬂ by hybridization.
enbodi ment, the presence of a variation in the
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the occurrence of AMD is present, the probe will hybridize to the genomic DNA. The
probe signal (e.g., fluorescence) can then be detected through a fluorescent microscope
for the presence of absence of signal. The absence of signal, therefore, indicates the
absence of a variation in the respective gene that is correlated with the occurrence of
AMD. In another specific embodiment, a labeled polynucleotide probe is applied to
immobilized polynucleotides on a DNA array. Hybridization may be detected, for
example, by measuring the intensity of the labeled probe remaining on the DNA array
after washing. The polynucleotides of the invention may also be used in commercial

assays, such as the Tagman assay (Applied Biosystems, Foster City, CA).
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oSSR EPYAbTS BUNPR, P BDEER! 0 ) B
with@hé 6@ti@Ace JNEMD. The primer, or a portion thereof will not hybridize to a
LOC387715, SYNPR, or PDGFC gene that does not contain the variation. A second
polynucleotide that hybridizes to a region of the LOC387715, SYNPR, or PDGFC gene
immediately adjacent to the first primer is also provided. One, or both, of the
polynucleotide primers may be fluorescently, radioactively, or chemically labeled.
Ligation of the two polynucleotide primers will occur in the presence of DNA ligase if a
variation in the LOC387715, SYNPR, or PDGFC gene that is correlated with the

occurrence of AMD is present. Ligation may be detected by gel electrophoresis, mass
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nmet hod, such "as that described by Chen et al., (PNAS

94:10756-61 (1997), incorporated herein by reference)
us dethods 9f deteefingd variation iy hgHQERY7d bS,;ﬁYIﬁ%R, r3BGE gene
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di deoxyr i bonucl eot'ides (ddNTPs ye-térm nator
Pat. Nogug083, Hp 4,683,202, and 4,965,188, herein incorporated by reference), which

describes a method for increasing the concentration of a region of DNA, in a mixture of

genomic DNA, without cloning or purification. Other PCR methods may also be used to
nucleic acid amplification, including but not limited to RT-PCR, quantitative PCR, real
time PCR, Rapid Amplified Polymorphic DNA Analysis, Rapid Amplification of cDNA
Ends (RACE), or rolling circle amplification. For example, the polynucleotide primers
of the invention are combined with a DNA mixture (or any polynucleotide sequence that
can be amplified with the polynucleotide primers of the invention), wherein the DNA
comprises the LOC387715, SYNPR, or PDGFC gene. The mixture also includes the
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In certain embodiments, a variant LOC387715, SYNPR, or PDGFC géne that is
correlated with the occurrence of AMD in humans may be detected using single-strand
conformation polymorphism analysis, which identifies base differences by alteration in
electrophoretic migration of single stranded PCR products, as described in Orita et al.,
Proc. Nat. Acad. Sci. 86, 2766-2770 (1989). Amplified PCR products can be generated
as described above, and heated or otherwise denatured, to form single stranded
amplification products. Single-stranded nucleic acids may refold or form secondary

structures which are partially dependent on the base sequence. The different
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cific enbodinent, the anplified DNA is anal yzed by
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electrop oresis or chromato . For exanple, the
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may be single-stranded or double stranded. Such nucleic acids may be DNA or RNA
molecules. These nucleic acids may be used, for example, in methods for making
LOC387715, SYNPR, or PDGFC polypeptides or as direct therapeutic agents (e.g., in a
gene therapy approach).

The subject nucleic acids encoding LOC387715, SYNPR, or PDGFC
polypeptides are further understood to include nucleic acids that are variants of
sequences publicly available (e.g., through data bases) and sequences referenced herein.

Variant nucleotide sequences include sequences that differ by one or more nucleotide



art. See for exanple, Current Protocols in Mlecular

Bi ol ogy, eds. Ausubel et al., John Wley & Sons: 1992.
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fluorescent or radioactivelfeans, or with other dyes

or markers that intercal ate DNA. The DNA may al so be

transferred to a solid support such as a

nitrocel | ul ose nmenbrane and subjected to Southern

Blotting fol |l owi ng gel el ectrophoresis. In one

nmhodi . the xposed to, et hidjum brom de, and
subs{itoRs ?@anrmpaéﬁ PR 3ohi 830809 YRHELS; anbwHp HiFrsiere, include

codug%hﬁérfeemwcﬁf@ﬁ%l ROk HAE § en&YJ)\ﬁﬁe PR b
| ypeptides In certain embodi nents e |nvent|on
coding spquiehes of saling safuemds fereneedittsiaimnt  nucl ei ¢ aci ds
encodi ng a LOC387715 pol ypeptide, a SYNPR pol ypepti de,
or In&eﬂﬁi@%ﬁqmﬂimﬁfm thedi@ayeritionlpuchide ifalned bﬁfbﬂbmbﬁlﬁiltafmb&lc
dISC|OS herei n, The subject nucleic aci
acid g5oHgiqss ﬁw S P PLIBGTHILORAF Gt F0%. Shoon 89;%9?%69& B
98 A),L%)”/& glg 1 Wééﬁlgxgga%mp?%lﬁwﬁﬁlt lﬁl@%ﬁéﬁlc@éﬁj %Ihﬁegrﬁﬁé 1052:.c1d
sequ@ikiPREcranceRbered:. plol ypbgrtantbedinents shediurcdai¢ adid eerqapm.es loﬁ the

. ents.(e.q...in a h The s

inveritiba o6 ot efboRIC ctch Bhvs MR Rk pec BrBitdas

sequawey@qﬁhlmlqu@yfurt her understood to include nucleic
‘acids that are variants of sequences publicly

avey died! eﬁlb@ﬁlngents hiE1e ARiad BF AkaRGstiof Ao SRAURNTERC acids

referenced herei A. Vari ant nucl eoti de sequences
that hybeidirgemndercpirmgsatcanditions g the mublgotidessequences publicly avallable
nucl eot i desubst i ut| ddi.ti on r del eti,ons
or e R BV M AR 01 ool e, RpioBiee e,
one STRAdIAGySRALIBNRESt Wik tndbrdthRY rehdiBfThb W phiilaOiti®ncy

sequence of t he lGubl icly avail abl e codi ng sequence or
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temperature or salt concentration may be held constant while the other variable is

changed. In one embodiment, the invention provides nucleic acids which hybridize
under low stringency conditions of 6 x SSC at room temperature followed by a wash at 2

x SSC at room temperature.

Isolated nucleic acids which differ from the nucleic acids described herein due to
degeneracy in the genetic code are also within the scope of the invention. For example, a
‘number of amino acids are designated by more than one triplet. Codons that specify the
same amino acid, or synonyms (for example, CAU and CAC are synonyms for histidine)
may result in “silent” variations which do not affect the amino acid sequence of the

protein. However, it is expected that DNA sequence polymorphisms that do lead to
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oc%lpnents of the invention, the subject nucleic acid is provided in
an expression vector comprising a nucleotide sequence encoding a LOC387715
polypeptide, a SYNPR polypeptide, or a PDGFC polypeptide and operably linked to at
least one regulatory sequence. Regulatory sequences are art-recognized and are selected
to direct expression of the LOC387715, SYNPR, or PDGFC polypeptide . The term
regulatory sequence includes promoters, enhancers, termination sequences, preferred
ribosome binding site sequences, preferred mRNA leader sequences, preferred protein

processing sequences, preferred signal sequences for protein secretion, and other

expression control elements. Examples of regulatory sequences are described in
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prokaryotic cells, such as E. coli.
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Some mammalian expression vectors contain both prokaryotic sequences to
facilitate the propagation of the vector in bacteria, and one or more eukaryotic
transcription units that are expressed in eukaryotic cells. The pcDNAL/amp,
pcDNAI/neo, pRc/CMV, pSV2gpt, pSV2neo, pSV2-dhfr, pTk2, pRSVneo, pMSG,

pSVT7, pko-neo and pHyg derived vectors are examples of mammalian expression
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I n bacteria, and one or nore eukaryotic transcription
contginingspRIeRacAll. expressed in eukaryotic cells. The

pcDNAI / anp, pcDNAI/neo, pRc/ CW, pSV2gpt, pSV2neo,
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cells, monkey kidney or COS cells, mink-lung epithelial cells, human foreskin fibroblast
cells, human glioblastoma cells, and teratocarcinoma cells. Alternatively, the genes may
be expressed in a cell-free system such as the rabbit reticulocyte lysate system. The
subject gene constructs can be used to express LOC387715, SYNPR, or PDGFC
polypeptide in cells propagated in culture, e.g., to produce proteins, including fusion

proteins or variant proteins, for purification.

This invention also pertains to a host cell transfected with a recombinant gene
including a coding sequence for LOC387715, SYNPR, or

TAnArA -
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In another embodiment, a fusion gene coding for a purification leader sequence,

such as a poly-(His)/enterokinase cleavage site sequence at the N-terminus of the desired
portion of the recombinant LOC387715, SYNPR, or PDGFC polypeptide , can allow
purification of the expressed fusion protein by affinity chromatography using a Ni*"
metal resin. The purification leader sequence can then be subsequently removed by
treatment with enterokinase to provide the purified polypeptide (e.g., see Hochuli et al.,
(1987) J. Chromatography 411:177; and Janknecht et al., PNAS USA 88:8972).

Techniques for making fusion genes are well known. Essentially, the joining of
various DNA fragments coding for different polypeptide sequences is performed in

accordance with conventional techniques, employing blunt-ended or stagger-ended
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A polynucleotide that comﬁrises an antisense sequence of the present invention
can be delivered, for example, as a component of an expression plasmid which, when
transcribed in the cell, produces a nucleic acid sequence that is complementary to at least
a unique portion of the target nucleic acid. Alternatively, the polynucleotide that
comprises an antisense sequence can be generated outside of the target cell, and which,
when introduced into the target cell causes inhibition of expression by hybridizing with

the target nucleic acid. Polynucleotides of the invention may be modified so that they
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inhibition of expression by hybridizing wt
should work most efficiently at inhibiting translation of the mRNA. However sequences
complementary to the 3’ untranslated sequences of mRNAs have recently been shown to
be effective at inhibiting translation of mRNAs as well (Wagner, R. 1994. Nature
372:333). Therefore, antisense polynucleotides complementary to either the 5’ or 3’
untranslated, non-coding regions of a variant LOC387715, SYNPR, OR PDGFC gene
could be used in an antisense approach to inhibit translation of a variant LOC387715,
SYNPR, or PDGFC mRNA. Antisense polynucleotides complementary to the 5°
untranslated region of an mRNA should include the complement of the AUG start codon.
Antisense polynucleotides complementary to mRNA coding regions are less efficient

inhibitors of translation but could also be used in accordance with the invention.
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Acad Sci. USA 86:6553-6556; Lemaitre et al., 1987, Proc Natl Acad Sci. USA 84:648-
652; PCT Publication No. W088/09810, published Dec. 15, 1988) or the blood- brain
barrier (see, e.g., PCT Publication No. W089/10134, published Apr. 25, 1988),
hybridization-triggered cleavage agents. (See, e.g., Krol et al., 1988, BioTechniques
6:958-976) or intercalating agents. (See, e.g., Zon, Pharm. Res. 5:539-549 (1988)). To

this end, a polynucleotide of the invention may be conjugated to another molecule, e.g., a
peptide, hybridization triggered cross-linking agent, transport agent, hybridization-

triggered cleavage agent, etc.
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embodiment, a polynucleotide of the invention comprises at least one modified

phosphate backbone selected from the group consisting of a phosphorothioate, a
phosphorodithioate, a phosphoramidothioate, a phosphoramidate, a phosphordiamidate, a

methylphosphonate, an alkyl phosphotriester, and a formacetal or analog thereof.

In a further embodiment, polynucleotides of the invention, including antisense
polynucleotides are -anomeric oligonucleotides. An -anomeric oligonucleotide forms
specific double-stranded hybrids with complementary RNA in which, contrary to the

usual -units, the strands run parallel to each other (Gautier et al., 1987, Nucl. Acids Res.



hybri di zati on-tri ggered cl eavage agents. (See, e.g.,
Krol et al., 1988, BioTechni ques 6:958-976) or
WO ntogembat i ng agents. (See, e.g., Zon, Phar m P&®EES2006/040071
5:539-549 (1988)). To this28nd, a pol ynucl eoti de of
the invention may be conjugated to another nol ecul e,
e.g., a peptide, hybridization triggered cross-1linking
agent, transport agent, hybridizationtriggered
cl eavage agent, etc.Polynucleotides of the invention,

n t
L s R o
Nucl iA@mErdelplS 6 1u6li48Y dp utchinadricl BNA&]ENAt anakght (lopwstati 1987,
bronouracil, 5-chlorouracil, 5-iodouracil,

FEBﬁ)lpﬁStx%#t?ﬁ hé30xant hi ne, 4-acetyl cyt 03| ne,

5- (car boxyhydroxytriethyl) uracil . ‘
caPbbnyeieati saﬁw@n@mwn,zn@%ag %HSﬁgse pplynucleotides, may be

synt% sgz%gé& aﬁa 9&%@%% Bfel drt, e % A W%%Q Bf AFdtomated DNA

que03|ne I nosgi
synth&sfee (ﬁuelm ¥ ﬁéelmn&:rmélly ammillenlylb dirvanBivecardh, rgiphipd Baerystemass,

2,2-d hyl |.ad
cte A PR ISP Bl CREOBL oS o P eiagd e e
metllhﬁi' ﬁcﬁ‘?&h "3fal. ﬁ“u@ie bk %@ Ni6X209%1988)), methylphosphonate

amonet hyl uraci |
ollg&amtldmmbﬁ@mmamdl by’ZusB loff oentredledl pore glass polymer supports (Sarin

n u ox met hyl uraci |,
et 315 ﬁ%‘i %ﬁy %fﬁ Sg i%%’r@fﬁ"’% ﬂg&lﬁggé‘)?sopeﬁt enyl>/aden| ne,
e L S WOEEEEL, o s
can Be H?édhX}lteglaﬁ@él{}’ Hhéke! cbmp?en‘iéﬁ'té%y' kR tranderibBi abifr@ldted region

5-methyluraci | uracil-5- oxyacetic acid methyl ester,
and to t-imrbgﬁn ooryprisng thedwitiatingmeth®nirst daypbe 2sedi our aci | |
3-(3- am no- 3-N 2-carboxypropyl) uracil, (acp3)w, and
2, Misamelponunuclneuddé’@mybmdélawtadcteseldn‘ tham(pmsv tangét ganes in

Vive ok SRRt BHYPbAgF BERS SHHEHE NG BB Her Lt i 1 1 cels

| [ 44! d
e.g. S%llé@ b%g?eglo{e%feﬁ dﬂ%&t%ﬁih@@ih@ S &e sit¥| dHRSEicdMit1de ¥618E dedgne

i de of e invention can al so contain a
to targettth@ﬂesnequlﬁe(elgt laetlms«lmdmld@udes linked duipeniidgs er antibodies

I d
thatgBEERrB e o i 9% rneeepd ORI RER] SBRS o San be
adﬁh@g{ere%gmaggdn USA 93: 14670 and in Eglomet al.
(1993) ture 3%’5 566. One advantage of PNA oligoners

'S ﬁ&‘@éxfer qaﬁay bk diffchIPtolichve iteesRI A BRAL S Mt BV f the
essentl a I ndependently fromthe ionic st ren]ggRﬁ

th of
antisérse pekynuniecm(bs tsmffmimt toeticnuste e eribateofsf varigat 38115,

SYﬁ’ﬁb‘emnﬁéﬁﬁé &%Bn?g’g in[ ceétg 1¥%grcfcle§ O{F#xgrgg)% ahgt%er approach

utilizes a recombinant DNA construct in which the antisense polynucleotide is placed

under the control of a strong pol III or pol II promoter. The use of such a construct to
transfect target cells in the patient will result in the transcription of sufficient amounts of
antisense polynucleotides that will form complementary base pairs with the variant
LOC387715, SYNPR, or PDGFC gene or mRNA and thereby attenuate the activity of
LOC387715, SYNPR, or PDGFC protein. For example, a vector can be introduced in
vivo such that it is taken up by a cell and directs the transcription of an antisense

polynucleotide that targets a variant LOC387715, SYNPR, or PDGFC gene or mRNA.
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PDGFC gene. For instance, a polynucleotide of the invention may comprise a miRNA
or siRNA sequence that attenuates or inhibits expression of a variant LOC387715,
SYNPR, or PDGFC gene. In one embodiment, the miRNA or siRNA sequence is
between about 19 nucleotides and about 75 nucleotides in length, or preferably, between
about 25 base pairs and about 35 base pairs in length. In certain embodiments, the
polynucleotide is a hairpin loop or stem-loop that may be processed by RNAse enzymes

(e.g., Drosha and Dicer).

An RNAI construct contains a nucleotide sequence that hybridizes under

physiologic conditions of the cell to the nucleotide sequence of at least a portion of the
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Endogenous RNA polymerase of the treated cell may mediate transcription in vivo, or
cloned RNA polymerase can be used for transcription in vitro. Polynucle‘btides of the
invention, including wildtype or antisense polynucleotides, or those that modulate target
gene activity by RNAi mechanisms, may include modifications to either the phosphate-
sugar backbone or the nucleoside, e.g., to reduce susceptibility to cellular nucleases,
improve bioavailability, improve formulation characteristics, and/or change other

pharmacokinetic properties. For example, the phosphodiester linkages of natural RNA
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In certain embodiments, the subject RNAI constructs are “siRNAs.” These
nucleic acids are between about 19-35 nucleotides in length, and even more preferably
21-23 nucleotides in length, e.g., corresponding in length to the fragments generated by
nuclease “dicing” of longer double-stranded RNAs. The siRNAs are understood to
recruit nuclease complexes and guide the complexes to the target mRNA by pairing to
the specific sequences. As a result, the target mRNA is degraded by the nucleases in the
protein complex or translation is inhibited. In a particular embodiment, the 21-23
nucleotides siRNA molecules comprise a 3” hydroxyl group.
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In one embodiment, the Drosophila in vitro system is used. In this embodiment,
a polynucleotide comprising an RNAi sequence or an RNAi precursor is combined with
a soluble extract derived from Drosophila embryo, thereby producing a combination.
The combination is maintained under conditions in which the dsRNA is processed to

RNA molecules of about 21 to about 23 nucleotides.

The miRNA and siRNA molecules can be purified using a number of techniques
known to those of skill in the art. For example, gel electrophoresis can be used to purify
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examplf lP%&&lsgn gtha ! GS Res% %lg)i 316‘:94% aS\éeMcCaffrey et al., Nature, 2002,
418:38-9; McManus et al., RNA 2002, 8:842-50; Yu et al., Proc Natl Acad Sci USA,
2002, 99:6047-52). Preferably, such hairpin RNAs are engineered in cells or in an
animal to ensure continuous and stable suppression of a desired gene. It is known in the

art that miRNAs and siRNAs can be produced by processing a hairpin RNA in the cell.

In yet other embodiments, a plasmid is used to deliver the double-stranded RNA,
€.g., as a transcriptional product. After the coding sequence is transcribed, the

complementary RNA transcripts base-pair to form the double-stranded RNA.
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antibodies, antibody-producing cells (lymphocytes) can be harvested from an immunized

animal and fused by standard somatic cell fusion procedures with immortalizing cells
such as myeloma cells to yield hybridoma cells. Such techniques are well known in the
art, and include, for example, the hybridoma technique (originally developed by Kohler
and Milstein, (1975) Nature, 256: 495-497), the human B cell hybridoma technique
(Kozbar et al., (1983) Immunology Today, 4: 72), and the EBV-hybridoma technique to
produce human monoclonal antibodies (Cole et al., (1985) Monoclonal Antibodies and

Cancer Therapy, Alan R. Liss, Inc. pp. 77-96). Hybridoma cells can be screened
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or PDGFC polypeptide effective to stimulate a detectable immune response, obtaining

antibody-producing cells (e.g., cells from the spleen) from the mouse and fusing the
antibody-producing cells with myeloma cells to obtain antibody-producing hybridomas,
and testing the antibody-producing hybridomas to identify a hybridoma that produces a
monocolonal antibody that binds specifically to the variant LOC387715, SYNPR, or
PDGFC polypeptide. Once obtained, a hybridoma can be propagated in a cell culture,
optionally in culture conditions where the hybridoma-derived cells produce the
monoclonal antibody that binds specifically to the LOC387715, SYNPR, or PDGFC
polypeptide. The monoclonal antibody may be purified from the cell ‘culture.
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There are numerous approaches to screening for therapeutic agents that target
LOC387715, SYNPR, or PDGFC polypeptides. In certain embodiments, high-
throughput screening of compounds can be carried out to identify agents that affect
activity of LOC387715, SYNPR, or PDGFC polypeptides. A variety of assay formats
will suffice and, in light of the present disclosure, those not expressly described herein
will nevertheless be comprehended by one of ordinary skill in the art. As described
herein, the test compounds (agents) of the invention may be created by any

combinatorial chemical method. Alternatively, the subject compounds may be naturally
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onset of AMD or related symptoms. Alternatively, the methods and compositions

described herein may be used for the therapeutic treatment of individuals who suffer
from AMD. In thls case, the composition is administered in an amount and dose that is
sufficient to delay or slow the progression of the condition, totally or partially, or in an
amount and dose that is sufficient to reverse the condition to the point of eliminating the
disorder. It is understood that an effective amount of a composition for treating a subject
who has been diagnosed or predicted to be at risk for developing AMD is a dose or

amount that is in sufficient quantities to treat a subject or to treat the disorder itself.
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the compositions as described above. Furthermore, therapeutically useful agents may,
alternatively or additionally, be administered simultaneously or sequentially with
LOC387715, SYNPR, OR PDGFC polypeptide s or nucleic acid molecules coding for
LOC387715, SYNPR, or PDGFC polypeptide s according to the methods of the

invention.

In certain embodiments, compositions of the invention can be administered
orally, e.g., in the form of capsules, cachets, pills, tablets, lozenges (using a flavored

basis, usually sucrose and acacia or tragacanth), powders, granules, or as a solution or a



or provided in libraries of greater conplexity, such
as made by conbi natorial chem stry. These libraries
wa@an7oepri se, for exanple, alcohols, alkyl habPCTi®s2006/040071

am nes, am des, esters, al dhydes, ethers and ot her

cl asses of organic conpounds. Presentation of test

conpounds to the test systemcan be in either an
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polyethylene glycols and the like.

Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, microemulsions, solutions, suspensions, syrups, and elixirs. In addition to the
active ingredient, the liquid dosage forms may contain inert diluents commonly used in
the art, such as water or other solvents, solubilizing agents and emulsifiers, such as ethyl
alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl
benzoate, propylene glycol, 1,3-butylene glycol, oils (in particular, cottonseed,
groundnut, corn, germ, olive, castor, and sesame 0ils), glycerol, tetrahydrofuryl alcohol,

polyethylene glycols and fatty acid esters of sorbitan, and mixtures thereof. Besides inert



as a conponent of a pharmaceutical fornulation
(therapeutic conposition). The subject conpounds may
wheoo7ou4s0t at ed for administration in any convePCEDS200&§40071
for use in human nedicine. 4n certain enbodi nents, the
t herapeutic nethods of the invention include
adm ni stering the conposition topically, systemcally,
or locally. For exanple, therapeutic conpositions of
the invention may be fornulated for adm nistration by,
i ntravenously,
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such as butane and propane.

The dosage regimen will be determined for an individual, taking into
consideration, for example, various factors which modify the action of the subject
compounds of the invention, the severity or stage of AMD, route of administration, and
characteristics unique to the individual, such as age, weight, and size. A person of
ordinary skill in the art is able to determine the required dosage to treat the subject. In
one embodiment, the dosage can range from about 1.0 ng/kg to about 100 mg/kg body

weight of the subject. Based upon the composition, the dose can be delivered



al so be adm ni stered as a bolus, electuary or paste.
In solid dosage fornms for oral adm nistration

wQ@ capmuses, tablets, pills, dragees, powders, PCENS1086040071
and the like), one or nore4therapeutic conpounds of
the present invention may be m xed with one or nore
phar maceutically acceptable carriers, such as sodi um
citrate or dical cium phosphate, and/or any of the
followng: (1) fillers or extenders, such as starches,
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th P LS A suspendi agent :
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and antifungal agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the

like. It may also be desirable to include isotonic agents, such as sugars, sodium chloride,
and the like into the compositions. In addition, prolonged absorption of the injectable
pharmaceutical form may be brought about by the inclusion of agents which delay

absorption, such as aluminum monostearate and gelatin.

In certain embodiments, the present invention also provides gene therapy for the
in vivo production of LOC387715, SYNPR, or PDGFC polypeptides. Such therapy
would achieve its therapeutic effect by introduction of LOC387715, SYNPR, or



preservative agents. Suspensions, in addition to the

active conpounds, may contai n suspendi ng agents such
wa@sooehsyyl at ed i sostearyl al cohol s, pol yoxyet bgt/@8m06/040071

sorbitol, and sorbitan estdes, mcrocrystalline

cel l ul ose, al um num net ahydr oxi de, bentonite,

agar-agar and tragacanth, and m xtures thereof. Dosage

forms for the topical or transdermal adm nistration

i ncl ude powders, sprays, ointnents, pastes, creans,

| otions, gels, solutions, patches, and |nhalants. The
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Alternatively, tissue culture cells can be directly transfected with plasmids
encoding the retroviral structural genes gag, pol and env, by conventional calcium
phosphate transfection. These cells are then transfected with the vector plasmid
containing the genes of interest. The resulting cells release the retroviral vector into the

culture medium.

Another targeted delivery system for LOC387715, SYNPR, or PDGFC
polynucleotides is a colloidal dispersion system. Colloidal dispersion systems include
macromolecule complexes, nanocapsules, microspheres, beads, and lipid-based systems
including oil-in-water emulsions, micelles, mixed micelles, and liposomes. The

preferred colloidal system of this invention is a liposome. Liposomes are artificial



Desired time intervals of nultiple doses of a

particul ar conposition can be determ ned w thout undue
wez@eniagent ati on by one skilled in the art. FOPCT/US2006/040071

exanpl e, the conmpound nmay W& delivered hourly, daily,

weekly, nonthly, yearly (e.g. in atine release form
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A person of ordinary sk111 in the art is able to determine the required dosage to treat the
subject. In one embodiment, the dosage can range from about 1.0 ng/kg to about 100
mg/kg body weight of the subject. The dose can be delivered continuously, or at
periodic intervals. For example, on one or more separate occasions. Desired time
intervals of multiple doses of a particular composition can be determined without undue
experimentation by one skilled in the art. For example, the compound may be delivered
hourly, daily, weekly, monthly, yearly (e.g. in a time release form) or as a one time
delivery. As used herein, the term subject or individual means any animal capable of

becoming afflicted with AMD. The subjects include, but are not limited to, human



in vivo production of LOC387715, SYNPR, or PDGFC
pol ypepti des. Such therapy would achieve its
wo bevapsati ¢ ef fect by introduction of LOC3877RET/US2006/040071
SYNPR, or PDGFCpol ynucl eoti d¢ sequences into cells or
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SYNPR, or PDGFC function. Delivery of LOC387715,
SYNPR, or PDGFCpol ynucl eoti de sequences can be
achi eved using a reconbi nant expression vector such as
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Also provided herein are kits, e.g., kits for therapeutic purposes or Kits for
detecting a variant LOC387715, SYNPR, or PDGFC gene in a sample from an
individual. In one embodiment, a kit comprises at least one container means having
disposed therein a premeasured dose of a polynucleotide probe that hybridizes, under
stringent conditions, to a variation in the LOC387715 gene, a variation in the SYNPR
gene, or a variation in the PDGFC gene that is correlated with the occurrence of AMD in
humans. In another embodiment, a kit comprises at least one container means having

disposed therein a premeasured dose of a polynucleotide primer that hybridizes, under



pol ynucl eotides is a colloidal dispersion system
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| i pi d-based systens includi4fg oil-in-water enul sions,

mcelles, mxed mcelles, and |iposones. The preferred

coll oidal systemof this invention is a |iposone.
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conposition can be determ ned w thout undue
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quantify the extent of the effects (10). What follows is the first-stage procedure; the

conventional (logistic) regression analysis can be employed at the second stage.

A simple two-locus test of association would involve comparing the frequency of
the 9 two locus genotypes between cases and controls. Significant differences could
indicate epistasis or major locus effects. To specifically focus on interactions, Applicants
first grouped two-locus genotypes into two or three classes (numbered 1,2 or 1, 2, 3,
respectively) and tested for differences in class frequencies between cases and controls
(Table 1). They used four different classification schemes (Type I-IV) inspired by
Cockerham’s partitioning of epistatic variance (11). For each scheme, 4 and a represent

the alleles at locus 1 (always based on the LOC387715 haplotypes in Applicants’ data, as
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Mol ecul ar C oning: A Laboratory Manual, Cold Spring
pDERCbOr Labor a8° 0@ TGENUACCPNETAACTICT-3  (SEQID NO. 1)

PDGFC-R 5°-GATGCGGCTATCCTCCTGT-3’ (SEQ ID NO. 2)
SYNPR-F 5-AAACACTTCTGTGGTCTTTGGA-3’ (SEQ ID NO. 3)
SYNPR-R 5°-AGTGGGGCCAGTAGGCTGT-3’ (SEQ ID NO. 4)

LOC387715-F 5’-TCCCAGCTGCTAAAATCCAC-3’ (SEQID NO. 5)



Coning, Volunes | and Il (D. N. Gover ed., 1985);

A igonucl eotide Synthesis (M J. Git ed., 1984);
wordoziossset al . U S. Patent No: 4, 683,195; Nucl BCT/USINE040071
Hybridi zation (B. D. Hanes4& S. J. Hi ggins eds. 1984);

Transcription And Translation (B. D. Hanes & S. J.
Hi ggins eds. 1984); Culture O Animal Cells (R I .
Freshney, Alan R Liss, Inc., 1987); Imuvbilized Cells
And Enzynmes (I RL Press, 1986); B. Perbal, A Practical
@Qui de To Mol ecular Coning (1984); the treatise,
LO@BSTGR | N EnZyGOTGON QACAGEIN GARGISBG-3F nc. (SEQIDNO 6)
Gene Transfer Vectors For Mammalian Cells (J.
MIller and M P. Calos eds., 1987, Cold Spring Harbor
Laboratory); Methods |InEnzynol ogy, Vols. 154 and 155
(Wiet al. eds.), Inmunochem cal Methods In Cell And
Tis$d! AonBNBHRAohdbeRs werdiNelik av, ﬁﬂ%rmalﬁ&ﬂ@@ ML Grade,
Pr éﬁ?&London 1987); "Handbook O Ex%erl nment al ®
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1.3 with default paraneters. Haplotype inference is
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hapl ot ypes over the sane region using PHASE version
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(PB%S %&)rﬂgi%ﬁigw Gl 20, & TQ %%ng % ﬁ%ra%d USnBeE §0rgﬁ%: lé% at r%om

j ec fferent’ errors rans

tempéraﬁirb oath o rabbit hrsti-ean sj’zﬂh@toﬁﬁﬁ:ﬁ)&iﬁiﬁtﬁn (SYISEQSbttiﬂgen Germany)
accurate hap oty e estinmations. Test for interactions.
dilyieds 50 & stammeyhuitisr 61C pwidennlesel 4 aorBrlsont ). §Rctions were
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profff. Ehevtty PESALCEd 420 st vt K etrmedbied Gashiiedtn 10
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anal ysis can be enployed at the second st age. A sinple

CA) and ¢ayetsdipped Fonthe gentodi the sane aonceatritionoifaeti-syrmptaporiy
antltbh 8y 3 81Ue?ncugat8é for 1 hour with the synaptoporin control peptide (SYSY,

Gottingen, Germany). The pretreated antibodies were then used to stain tissue sections as
just described. Specimens were analyzed on a laser scanning confocal microscope (model
SP2; Leica Microsystems, Exton, PA). Immunolabeled and negative control sections
were imaged under identical scanning conditions. Images were processed with

Photoshop (Adobe Systems, San Jose, CA)
Results

SNP rs10490924 by itself was barely statistically significant in the AREDS
dataset (both allelic and genotypic nominal p-values are 0.04; Table 2), in part due to a



the 9 two | ocus genotypes between cases and controls.
Significant differences could indicate epistasis or
woragoa44serus ef fects. To specifically focus onPCT/US2006/040071

interactions, Applicants fi4pst grouped two-I|ocus
genotypes into two or three classes (nunbered 1, 2 or
1, 2, 3, respectively) and tested for differences in
class frequenci es between cases and controls (Table

They used four different classification schenmes
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per féw@?m e @%gigns\ggre%e?%ci%rlﬁ%}mfbeweggtgs derived -
“SNP” (here called 10q26Hap) and all other SNPs in the genome-wide study. Using a
strict Bonferroni threshold p < 0.05/(4x10°), Applicants obtained two significant results
(Pearson i test; contingency tables in Table 4), which were later replicated in another
population cohort (see below). No significant interaction was found with two SNPs in
CH Applicants previously found to be associated with AMD. For Y402H, the best
interaction had an uncorrected P-value of 0.093. For r§380390, the best interaction had
an uncorrected P of 0.11. This implies the interactions significant at the Bonferroni

threshold may be real and further investigation is warranted.

One of these interactions is between SNP rs10510899 on chromosome 3p14.2
and 10q26Hap; the second is between SNP 15997955 on chromosome 4q32.1 and



PDGFC- R 5' - GATGCGGECTATCCTCCTGI-S' (SEQ I D NO  2)

SYNPR- F 5' - AAACACTTCTGTGGTCTTTGGA-S' (SEQ I D NO. 3)
WEYNPR44RID' - AGTCGCEECCAGTAGCCTGT-S  (SEQ | D NO. P&d/US2006/040071

LOC387715-F 5' - TCCCAGCTCCTAAAATCCAC-S' (SEQ I D NO

5) LOC387715- R 5' - GCTGCACAGAGCAGAAGATG B (SEQ I D NO.
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to be “at rfsk,” while everyone with a score of 2 or less was “not at risk” (Table 2). With

this classification, 81% of the cases are at risk compared with 36% of the controls. A
population attributable risk (PAR) for the effect of this genetic network (Table 2) was
estimated to be of 71%.

Because these interactions are largely data derived, there is the possibility of false
positives due to over-fitting of Applicants’ data to the statistical models for genetic
interactions. The best way to assess whether this is a chance or real association is to
replicate the genotyped SNPs in a second, independent cohort of case and control

individuals. DNA was obtained from patients and controls collected at the University of
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Given that only 100,000 of the millions of common SNPs in the genome have
been genotyped, the two SNPs in SYNPR and PDGFC are likely presumed “tag” SNPs,
. and-the functional mutations are other variants located nearby in the genome. To
discover the functional mutations, genotyping data for a set of individuals of central and
northern European ancestry in Utah from the International HapMap Project(13) was
examined. SNP 1510510899 is in linkage disequilibrium (LD, measured by an



an uncorrected P of 0.11. This inplies the
interactions significant at the Bonferroni threshold
woray7loesspeal and further investigation is warrBOL/E82006/040071
One of these interactions 58 between SNP rsl 0510899 on
chronmosone 3pl 4.2 and 10g26Hap; the second is between
SNP rs997955 on chronosone 4932.1 andl10g26Hap. SNPs
rsl 0510899 and rs997955 are in introns of synaptoporin
(SYNPR) and pl atel et-derived growth factor C (PDGFC),
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PDEPCh eretdxpiich§éd in the affected target tissue(s), total RNA from human retinal

pigment epithelium (RPE), retina, and other tissues for RT-PCR analysis was used.
SYNPR transcripts are detected at low levels in native human RPE, but strongly
expressed in the retina and placenta. PDGFC is expressed at high levels in both native
human RPE and cultured RPE as well as in the retina, placenta, and liver. Only low
expression of LOC387715 is observed in the retina and cultured RPE. Examination of
protein expression in eye tissues using commercially available antibodies against
synaptoporin was also performed. The inner plexiform layer showed the strongest

labeling for synaptoporin antibodies; nonetheless, the outer plexiform layer was also
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nodel s for genetic interactBons. The best way to

assess whether this is a chance or real association is
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i ndependent cohort of case and control i ndividuals.
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G ven that only 100,000 of the mllions of comobn SNPs

in the genone have been genotyped, the two SNPs in
wEYNPR4mord PDG-C are |ikely presuned "tag" SNPBCT/US2006/040071

and-the functional nutati od¢ are other variants

| ocated nearby in the genone. To di scover the

functional nutations, genotyping data for a set of

i ndi vidual s of central and northern European ancestry

in Uah fromthe International HapMap Project(13) was

exanm ned. SNP rsl 0510899 is in linkage disequili br| um
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SYNPR transcripts are detected at |low |l evels in native
human RPE, but strongly expressed in the retina and
webacensar PDGFC i s expressed at high | evel s i PCDU$1906/040071

nati ve human RPE and cul tus@d RPE as well as in the
retina, placenta, and liver. Only | ow expression of
LOC387715 is observed in the retina and cul tured RPE
Exami nati on of protein expression in eye tissues using
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Type Il - Additive by Dom nant Interaction A/A Ala ala
BIB313Bb222Db/b1l31Typelll - Domnant by
Pl Ve I nteracti Oh AKX VAra a/a 8/ B Riskfepr g/ p 1 2 3 ORE%CH
b/b 321

A 110490924 146 0.041 2 At least one risk allele 23(1.14.6)
A Haplotype classes 146 0.0018 2 At least one risk haplotype 3.7(1.8-7.9)
A 10q26Hap x 1510510899 (type I) 146 1.3e-08 2 Medium- or high-risk class 22.(6.2-81)
A 10q26Hap x rs 997955 (type IIl) 140 4.5¢-08 2 Medium- or high-risk class 9.1 (4.0-22)
A Risk factor sum 136 1.1e-07 1 Sum>=3 7.9 (3.5-18)
M 1510490924 367 1.1e-08 2 At least one risk allele 32(2.04.8)
M Haplotype classes 367 0.000037 2 At least one risk haplotype 1.8 (1.22.9)
M 10q26Hap x rs10510899 (type ) 365 0.017 2 Medium- or high-risk class 1.6 (1.0-2.7)
M 10q26Hap x rs 997955 (type III) 357 0.00044 2 Medium- or high-risk class 1.8 (1.1-7.8)

M Risk factor sum 345 1.2e-08 1 Sum >=3 3.7(2.3-5.8)



Type IV - Dom nant by Dom nant Interaction Ala a/a B/ B
121Bb212>12 1Table 2: Evidence of
w@as®ooiabi on and odds ratios (ORs). Note that PEEUS208&040071
factor for calculating thes®Rs may be the conbi nation
of two classes fromthe c2 test. Population Ais the
AREDS sanple; Mis the M chigan sanple. Popul ation
Test c2 P-value Df Risk factor OR (95% Cl) rsl 0490924
146 0 041 At least one risk allele 2 3 ( 1 1-4 6)
pe classes 146 0 0018 At | east one risk
T abkag P&ﬂﬁy/cpmes srrouridingz 131@490924 ZBiegy” statistic Gorthdse@99 opserpel

o e T e oib0%:
high-risk class 9 1 (4 0-22) R sk factor sum 136 1

le-07 Sum 7 9 (3 5-18) M rsIO490924 367 1 le-08 At
| east one risk allele 3 2 (2 0-4 8 M Hapl otype

HipRASES 674509090 e r 0
111&5 2?%3% M que%g“f@? é 257539 131 fﬁb‘@@?h % §gm’1

di um 9r high-risk class 6 (1 §¥2 7) M q26

997955 (type H) 357 0 044 MedMum or h r %k
iEiass 18 (11-7 M Ri sk §actor slim 345 1 -082h

m>= 313 7 (2 365 8) Tabl € 3: Hapl 6t ypes suhount ng
rsl 0490924. The c2 statistic for these 292 observed
hapl otypes is 12.5. Wth 3 degrees of freedom this
transl ates to a/rvalue of 0.006. Hapl otype rsl 0490922
rsl 0490923 rs2736911 rsl 0490924 Case Control NN A AC
G28 13 N2 TGTGB3212N3TGCT6821MNMTGCG
64 54Table 4 : (bserved genotype counts for 10g26Hap,
rsl 0510899, and rs997955. Counts are given for each of
t he ni ne possi ble genotype pairs. AREDS 10g26Hap Cases
Control s



AA AB BB Total AA AB BB Total rsl 0510899 AA 3 32 14 49
2111335 AB151794126412BB15061203
wQa oa0al044897 54 23 96 24 19 7 50 rs997955 AA 11 4BCROS66/040071
2315341 AB8711602946B00001001
Total 19 52 2 1 92 24 17 7 48 M chigan 10g26Hap Cases
Controls AA AB BB Total AA AB BB Total rsl 0510899 AA
26 50 36 112 42 52 14 108 AB 18 26 23 67 18 24 10 52
BB 136 10 4 10 2 16 Total 45 79 65 189 64 86 26 176
rs997955 AA 34 65 56 155 55 69 22 146 AB 8 9 7 24 9 15
) np 12 1
e AN W Th oo oar o AR Bltaf w1 Bt Ay {9075 Couns
are gigky frcheoef the ninerposdille getatypd mairsof a vari ant gene
that is correlated with the occurrence of age rel ated
macul ar degeneration in humans, in a sanple from an
i ndi vidual, conprising a nucleic acid nol ecul e
ARE@EeCt ed fromthe group consisting of: (a) a nucleic
d nol ecul e that specifically detects a variation in
t he LCI?38771§0§%§’%3R hat is correlated with age rel ated
macul ar degereé®@tion in humans; (b) aCentbkic acid
mol ecul e t hatAdpediBic@By detadcts a ki atARN BB t hdotal
14

rs10510899 AA 3 32 49 ‘ 21 11 3 35
: AB 15 17 9 41 2 6 4 12
BB 1 5 0 6 1 2 0 3
Total 19 54 23 96 24 19 7 50
1s997955 AA 11 45 20 76 23 15 3 41
AB 8 7 1 16 0 2 4 6
BB 0 0 0 0 1 0 0 1
Total 19 52 21 92 24 17 7 48
Michigan
10g26Hap
Cases Controls
AA AB BB Total AA AB BB Total
1s10510899 AA 26 50 36 112 42 52 14 108
AB 18 26 23 67 18 24 10 52
BB 1 3 6 10 4 10 2 16
Total 45 79 65 189 64 86 26 176
rs997955 AA 34 65 56 155 55 69 22 146
AB 8 9 7 24 9 15 4 28
BB 0 2 0 2 1 1 0 2
Total 42 76 63 181 65 85 26 176



SYNPR gene that is correlated with the occurrence of
age rel ated macul ar degeneration in humans; and (c) a
wonazeikeoaci d nol ecul e that specifically det ecPeT/@s2006/040071
variation in the PDG-C geneo0that is correlated with
the occurrence of age rel ated nmacul ar degeneration in
humans. 2. The pol ynucl eoti de of claim1l, wherein the
pol ynucl eotide is a probe that hybridizes, under
stringent conditions, to a variation selected fromthe
group consisting of: (a) a variation in the LOC387715
gene that is correl at g x4 the occurrence of age
rel ated macul ar degeneratron in humans; (b) a
variation in the SYNPR gene that is associated with
What iselagmediisr ence of age rel ated macul ar degeneration in
humans; and (c) a variation in the PDG-C gene that is
1. asAndsobdt@bpolyitlcatide feeltiad @dedtivn Wif alval g eeRs tbi 19 Rofrflated
. The pr.obe of claim?2, wherein the variiation

humans. 3. eln

e n‘&?ﬂ e ogRuzencR 91 ags r&?a&drré?w%éiﬁgfa}%wﬁén hemagess in ¢ sample
V\hgfé@{éia% 1t ﬁLé‘l var ?at}i od?}ﬁééig%(g%g écélg ri n%&g &g%%{dt i?%ﬁnl Iﬂ@ﬁ grP
t heonbiGDRBIEY (D apotedd avid Mmolcthie thuteperifidallyldetents2, variation in

wher ei robe, i.s a robe. 6. The probe of . .
ol B RO RL e Togrds Coreed YR B rgine qeeRaritinasin
t O (bzeguaefél RREhIBSule that INLiRAAP Be®bts GvaHiMoR in the
wherein the probe is fromabout 10 nucleotides to

abdYRPRagne thef seviglatedgvitiTie opewtraco pf ageaeiated madubrrei n

t C: |.SES or [e.nons;na | or
et S RS 06 1 hhellRe Fi ARl b sp iy dsropts
t hevaiatonin e POGIRD gadd tHatdh cofclamd wiihale setuheatd dase
are_radioactive, fluorescently, or chemcally |abeled
nJG}a&Sltm%Fé’i?r degenepation|iy RWEARt i de pri mer t hat
hybri di zes, under stringent conditions, adjacent to a

2. vaFhenalgmciegtide gelaim havherein gy padyructagtide ist prole that

0 g t.ed ul ar. degeneration..in

i R S R
grooupistinsf: &f)iangriefion indthe BOCGIBT AL e ithint i @rieldciBiifd the
gene that is correlated wth the occurrence of age .

r étcsriseRcR el aeateldedjmaatan deganarafigniphymant; fy) mvariation in the

VaSYRPRYand that &ssociated with the occurrence of age related macular
degeneration in humans; and (c) a variation in the PDGFC gene that is associated

with age related macular degeneration in humans.

3. The probe of claim 2, wherein the variation encodes an amino acid other than

alanine at position 69 of the LOC387715 protein.

4. The probe of claim 3, wherein the variation encodes serine at position 69 of the
LOC387715 protein..

5. The probe of claim 2, wherein the probe is a DNA probe.

6. The probe of claim 5, wherein the probe is from about 8 nucleotides to about 500
nucleotides.
7. The probe of claim 5, wherein the probe is from about 10 nucleotides to about

250 nucleotides.



SYNPR gene that is associated with the occurrence of
age rel ated macul ar degeneration in humans; and (c) a

wo ar7at4sen in the PDGFC gene that is associ at eBCWUS1006/040071

10.

11.

12.

age rel ated macul ar degenemati on in humans. 11. The
pol ynucl eotide prinmer of claim 10, which hybridizes

i mredi ately adjacent to a variation in a gene that is
correlated with the occurrence of age rel ated macul ar
degeneration i n humans, wherein the variation is

ecte qQup, consisting of: (a) a variation
| n lﬁ@"ﬁ?ﬁg‘g g‘ﬂgeﬁ"éng TOPSCUBIES ARCRF WpKeHoptiistural or
ocgbdireNatcl&ftidge rel ated macul ar degeneration in
humans (b) a variation in the SYNPR gene that is

8bEck thibs %%r&ﬁ%&ng%?%}o% n8ifadin 81 SalRgU! ar

egener ati'on 1 n hunans; a var| i Sh™
PD(HélEogéweart hesiti odictivey Smorssednglg, ovi chema@lly lebeRidemicBRddsar
degeneration in humans. 12. A pair of polynucl eotide

prA pelysutlbstidegpisdritha hfbﬂdlﬂ@ gfider 8triv@bhtdbh@fohd) aéj agﬁfﬁ?o a
that, i.s correlated with the occurrence of age related

meteliRden Wegssye thatioeprrehated ivith dhe egawirence of hee relatedmaarar

VAR eakslnHhRL hetoHE LT PEl Bghite Sroum
VVI dohsistive afc () mrvariatéoroih th@EOOSBmlédgeﬁaﬁth &fcorrelated with the
c%eneratlgn i n. hu ) a variation in the SYNPR

SRt of Bed Bl BoouemARE RN onde BHPRER D fofariggjen in the
r GSY"NPH 2EBS thheils ags%ﬂf‘aﬁ%rw%itﬂ 1542 o'thrFHﬁe@BPa ARt dd ac%laﬁ

variation in the PDG-C gene that 1s assom ate
ag%‘gﬁ@lfﬁto@dn iraansi and égeneriatiomin tha PRGFChsena tisht ihesadiated

d bri di d
o N e R ok B Rl Yo cot de pr) ?r'er )

t th t ) th t
ﬁﬁ}e BRI R Eae i (o peicabriiges ﬁaﬁ%@at@ky agjacent to
r %\gx*aﬁﬁtléﬁ inRN\ferle Bt 1§65H%1ét§@§/1tﬁ RS o AR o'fg a%}ﬂar

that is correlated with the occurrence of e re
nelegensrativage humany, sheramn thervaristions ecle¢tnd frbm the grcmpl on

AP RRVRL) bRk B0 BOGRNE Bl asb el i skl the

Widcburtdige 0f 848 reRifsem&ul @R gk AoBGn Hﬁﬁ!a!lllsa (b) a Vana’uon 1n the
deﬁeneratlon in hunans; (b) a variation in the SYNPR

R, gens thats gssorigtedavifh the operarenee of zasneletedfmanylar
L?ﬁ?%f%?%féﬁﬁlﬁh S RERE B a8 o PRGN e Uit ifprpointed

agetlr gdeatlottdmrruladegagaition & hwhaisn humans and wherein
t he

A pair of polynucleotide primers that specifically detect a variation in a gene that

is correlated with the occurrence of age related macular degeneration in humans,
wherein the variation is selected from the group consisting of: (a) a variation in
the LOC387715 gene that is correlated with the occurrence of age related macular
degeneration in humans; (b) a variation in the SYNPR gene that is associated
with the occurrence of age related macular degeneration in humans; and (c)a
variation in the PDGFC gene that is associated with age related macular
degeneration in humans and wherein the first polynucleotide primer hybridizes to
one side of the variation and the second polynucleotide primer hybridizes to the

other side of the variation.



pol ynucl eotide priners hybridize to the region in such
a manner that the ends of the hybridized priners

w@e@giomsb7t o the variation are from about 20 tPCHDS206/040071

13.

14.

15.

16.

17.

18.

19.

20.

21.

10, 000 nucl eoti des apart. 3. The pair of

pol ynucl eotide priners of claim12, wherein the

vari ation encodes an am no acid other than al ani ne at
position 69 of the LOC387715 protein. 15. The pair of
pol ynucl eotide prinmers of claim14, wherein the

vari ati %Oggcodes serine at posjtion 69 of the

LOCREF Beleptile prenery that Ruridizsito gapgiam of BV that
Pr édiBprise®h vali oMl 2.geNO@hE Qof‘r@lﬁ?e@ FERE oBurelDY bE age

i
prinmers. 17. The pair of polynucleotide prinmers o
c| relatediBaculralegenerativa ip himens; vdeeeie thelvafintion iabeedted from
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Pr Witk tife Gic@rroRe b heOMARPMhculd} dbdedatdnds hub@ndbout

250 nucl eotides. 19. The pair of "pol ynucleotide
pr Yavefign g7 the ISYINRR genethetrie pysocinted jwithrthe ocaoreped sfagonelated

- : ‘ i fised | eot j d . _The..
oo SRR e B L0 3RO S BB chea it s
t hessovigtedwithtape relsied aiaviilal dépensromd ingdfinthue beDWheem Be e

radi.oactive or. fluorescently |abel ed nucl eotides. 21.

A PRIVHSiEogfle pemersiyhgdize fo Hiegagipn & Bish aimpraaer thatthe ands of
| nglb MGk ed @Mk E?&ﬁmk \Qfﬁti?ﬁ‘ Of d’éci}ﬁltab&ft 0 to about
correlated wth age related macul ar degenération in
huleoR) nmleptidesoapartSYNPR gene that is correlated with
age rel ated macul ardegeneration in humans and a

v aFheapitir HPERGuoRDHdd Prithers f eRirh @ D alvBeleini thévat@ion ehades an
macul ar degeneration in humans, conprising: (a) .

c oA iaﬁ‘g thanalmang atpRsition 68 o ghel e @%tlﬁ feteipobe
that hybridizes, under stringent conditions, to a
vakheatof nokynugisotidymanars 51 glaira 14 hahereis thovariitian encodes

Wi rdo€ el at ed macul ar
deggegﬁée?g%oggﬁﬁié:?ﬁﬁ%ﬁé@gﬁw%&e{% a LOC387715 gene

t hat  does. not cont.ain.the iatipon: (2).a .

ol bt s SRPh LS of i apoRtert i bprimers apryRNA
copitthérkons, to a variation in the SYNPR gene that is
correlated with the occurrence of age rel ated nacul ar

depIRN A iR nuBleBHABR Emers of claim 16, wherein the primers are each

from about 8 nucleotides to about 500 nucleotides.

The pair of polynucleotide primers of claim 16, wherein the primers are each

from about 10 nucleotides to about 250 nucleotides.

The pair of polynucleotide primers of claim 16, wherein the primers comprise

one or more non-natural or modified nucleotides.

The pair of polynucleotide primers of claim 19, wherein the one or more non-
natural or modified nucleotides are radioactive or fluorescently labeled

nucleotides.

A method of detecting, in a sample obtained from an individual, a variant
LOC387715 gene that is correlated with age related macular degeneration in

humans, a variant SYNPR gene that is correlated with age related macular



but not to a SYNPR gene that does not contain the
variation; and (3) a pol ynucl eotide probe that

whgwiodisaes, under stringent conditions, to a PET/USL0@M0071

22.

in the PDGFC gene that is ®drrelated with the
occurrence of age rel ated macul ar degeneration in
humans, but not to a PDGFC gene that does not contain
the variation; and (b) determ ning whet her
hybri di zati on occurs, wherein the occurrence of

hybri di zati on of the_ pol ynucleotide probes of (1), (2)
aﬁgeg(e@sra'il%méms %g V%H% PPAHC g@egw T eprisdated WHhgge

i's ' &hdh : r degeneration in
hurﬁgﬁgﬁg&%%ﬁe%%&%%g&%eneg? ﬁlg?ﬁléﬂs@ correlated with
ag@) rethbinexg thesanhple withgéhe palyhadiedtide Ipmmﬂﬁat&ﬂgdﬁaizes, under
var.i.ant . PDGEC gene that. i s corr wth the .
oo PO e e 0L S e ARt gheqriglated with
hutie RcifecPbLARMblateld rhdtg]a? ABFEratiéh in Iﬂnﬂﬁ%bﬁ’lﬂ 8210 a

detecting, in a sanple obtained froman indivi ,
vakP&eAB7 e rasae thahdeasinet consain dld eantatige(@sa polsnerleside anibe

L hH.gene ,that is,corgtelated with a r d
SR PHYiAE Mot T\Rnd oty ERUTERE' 63 bl el RisRFiCarme thar
t hiatcotrelatedwit At eccuttchbe aerelbRt @shciRE dédheration in humans,
degenerati on in humans and a variant P C gene that

i P &P 912 BUPRigene dgbdessingt eentaindhf variatiegeand (34 on i n

h | Sina: . i na ith (1) .
o BRI AN biche B b ST Q0O BRTH, ¥ 4 Darlalibn in
st the RPERC gordhatiivomrelited withahe @dcurBndervfabe rdl40eBBiAdl oy

gene that is.correlated w occurrence of age

r efeFRYe hpmans, buhBetdp .33’33‘15155 ﬁEﬁ‘Fa‘g%t, st ROt feptayths

L Xa3B#iddkangene that does not contain the variation;

(2) a polynucl eotide probe that hybridizes, under

St ! : | Fi:0,41 Akl L ne
R D S R R ST e
melybiridizategefhe @blymnclbastidupmh of B (2)@hd (3) iﬂ%i&azféﬂ:bﬁas) ta
gene. t not contain e variation; an a .
po‘faﬂfiﬁ@?@‘c}?%@%%%@fat R&CrrRipE iy s relafrdapacylar dpgrastation
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correlated with the occurrence of age related macul ar
dedpgpearatianon humahs aeha yarbot PREFCG gena tRDGFOrgimal whiathe

d OSRuiSce Q};g r'eli]atct: Faditr cﬁletgler?er}étion in humans are present in the

sample.

A method of detecting, in a sample obtained from an individual, variant genes,
wherein the variant genes are a variant LOC387715 gene that is correlated with
age related macular degeneration in humans, a variant SYNPR gene that is
correlated with age related macular degeneration in humans and a variant PDGFC
gene that is correlated with age related macular degeneration in humans,

comprising:

(a) combining the sample with (1) a polynucleotide probe that hybridizes,
under stringent conditions, to a variation in the LOC387715 gene that is
correlated with the occurrence of age related macular degeneration in
humans, but not to a LOC387715 gene that does not contain the variation;

(2) a polynucleotide probe that hybridizes, under stringent conditions, to a



23.

24.

and (b) maintaining the conbi nation produced in step
(a) under stringent hybridization conditions; and (c)

wa@eopandspy hybri di zati on that occurs in the copPti/NaL0@M0071

with hybridization in a comt#rol, wherein the contro

is the sane type of sanple as in (a) and is treated

the sane as the sanple in (a) and the pol ypeptide
probes are a pol ypepti de probe that does not bind,

under stringent conditions, to a variation in the
LOC387715, gene that is correlated with age rel ated

nacul arvaé@g@h By the SEAERS G R4S cca“rqmwggtthwcwm of age

that d [ ] [ 1

vart at i ontqte i dergiiiondh LB bulRRTH § SPRER detg o
age r el deedonmatdimthedagativer; ahd (B) apolinugkotde @obe that

pol ypeptide. probe that does not bind, .under stringent
Condi ¢ 1 1BiREdi%G MRderggenbsPrdansdo priapialiyedbe RROTLagone
cor r el ahgds Wbidlad ¥ithehab &L rBRGA L | i
humans, wherei n t heloccuzr)r ence ofﬁﬁflgéri%g@%ﬁlgﬁ&gfeﬂ?ﬁ%m
t hree polbppaps.ibdbngrto b @OGHC ghre thardvenasti contabuthe watiation;
the control indicates that the variant genes that are
correl aatngd with age rel ated macul ar degeneration are

present,.in the sanple. 23. The nethod of c¢laim 22,

Wher o r®) RETLEPERIS PO BRti [P aiisH o SOy SRR aEeR
step ( Glybridthatiéh SRdRRAsOngdet ecting, in a sanple

obt ai ned froman individual , variant genes, wherein

t he varg &ﬂ%sh [ 7 -ge hat is
correl aczg&\rl\lﬁt a@ghr&ézﬁt é%llg{éf aﬁ@%cg*s %e%%ﬁoelgag%?ﬁ]ﬁ?n
humans, hybrideratiemin SXONBRBI, gdreeeit Hetcontrokis thedaaicaghamfishmple
age rel at.ed macul ar degeneration i n hunans d a X
Vari antPo ChL i F SRci GF SRR [ g Beoheeade
macul arp:gRGeRes BélyPebtide phebEaRs dosOAR Yikd, Ridd r(s?') gent
conbining a first "portion of the sanple w teh 1% a

pol ynuctoadttiots top ybaationdn thebOCASZHS, genathet issorrelatpdwith
condi ti ons a vari.ation.in.the LOC387715 gene . that
is cor raéeé?hé‘%g\ﬁatcﬂﬁf flesenEatiey BHRENGE: 2 pypet BEPbeQﬁat

does not bind, under stringent conditions, to a variation in the SYNPR

gene that is correlated with age related macular degeneration in humans,
and a polypeptide probe that does not bind, under stringent conditions, to
a variation in the PDGFC gene that is correlated with age related macular

degeneration in humans,

wherein the occurrence of hybridization of the three polypeptide probes in
the combination but not in the control indicates that the variant genes that
are correlated with age related macular degeneration are present in the

sample.

The method of claim 22, wherein the extent of hybridization is determined in step

(c).

A method of detecting, in a sample obtained from an individual, variant genes,
wherein the variant genes are a variant LOC387715 gene that is correlated with
age related macular degeneration in humans, a variant SYNPR gene that is

correlated with age related macular degeneration in humans and a variant PDGFC



macul ar degeneration in humans, but not to a LOC387715
gene that does not contain the variation; (2) a
w@edoyowsbeot i de probe that hybridi zes, under sPCT/HNgBNGE/040071
conditions, to a variationeédn the SYNPR gene that is
correlated with the occurrence of age rel ated macul ar
degeneration in humans, but not to a SYNPR gene that
does not contain the variation; and (3) a
pol ynucl eoti de probe that hybridizes, under stringent
conditjons, to a variation in the PDGFC gene that is
c oBF8|t téﬂcweg%e@ wih gge irlatehmacar degenaraiion indumans| ar
de @id-on in humans, but not to a PDG-C gene that
does not contain the variation; (b) conbining a second

porti on, of . I it h bridization.in control,
wher ei n ﬁ(e)ﬁlgglrlf?gl %‘ﬁrsﬁggﬁt]ﬁ% Ogﬁ’r?eg% ew%lf @M@u go{”ﬁe

(a) andprobe thaehyteidlliieh auiangriagent Bends@dmR] © d Viriaddn Ae

t he poLﬁ%’ng“ de probes_are a pol ypepti de probe that

does n Pa Lo geae thatisicorglaiad vaBhile oremzence of age related
vari ati j [ t

i th age e Uff diGeriodif AlaBERE AR o 1 DORTEE Brfhat docs
pol ypeptdteentpindhe variwiongd(23 a pobiudlestitle problethasliybiridg@stunder

condi ti gns o a.variation in th YNPR gene that is
correl a‘%%’?:g‘:%% ?‘H‘%éf s’rtQ!aa‘f@&“%’@dﬁ%?%&%ﬁé&eé}ﬂtéﬁcqwlamd
humans, waR thedcB@atee B hgeerefhﬁémﬁaéuﬁ‘ﬁtdegé}fe?atfbﬂtin {H%lglgns, but

under stringent conditions, to a varitation in
PDGFC giéo & RYNARs gangrthatidaesabtwhnthindhe vargdtmnpshd@yal ar

degener gt i uman erein the occurrence .of

hybr i di B fl1cofal BTB8 Biay ﬁgbrb‘ﬁﬁ?p F Yengenseadiions, e
conbi natdriatiol it the ®DGHRT i thARS EdteldtbdiivaB i BSodchiAtnde age
vari ant genes that are correlated with age rel ated

macul arre aularidsgengratiopie bamens, hutnes taa RPIGEC gand (ot
det er m@e@ﬂo%ﬁt{k‘?ﬂlg%ﬂ?ﬁ&l-zat i on occurs, wherein the
ybridiza

occurrence of oA of the three pol ypeptides

[ th ' t] byt t ] th rti.on.
| nai oo b eFHRRNLA Paft borlgh of s SER fePRiatiShinn
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present in the sanple. )
treated the same as the sample in (2) and the polypeptide probes are a

polypeptide probe that does not bind, under stringent conditions, to a
variation in the LOC387715 gene that is correlated with age related
macular degeneration in humans; a polypeptide probe that does not bind,
under stringent conditions, to a variation in the SYNPR gene that is
correlated with age related macular degeneration in humans, and a
polypeptide probe that does not bind, under stringent conditions, to a
variation in the PDGFC gene that is correlated with age related macular

degeneration in humans,

wherein the occurrence of hybridization of the three polypeptide probes in
the combination but not in the control indicates that the variant genes that

are correlated with age related macular degeneration are present in the

sample; and



25. The nethod of claim 21, wherein the variation
encodes an am no acid other than al anine at position

w6 0000448b LOC387715 protein. 26. The net hod oPCT/US2006/040071

25.

26.

27.

28.

29.

30.

25, wherein the variation encodes serine at position
69 of the LOC387715 protein. 27. The nmethod of claim
21, wherein the sanple conprises cells obtained from
the eye, ear, nose, teeth, tongue, epiderms,

epi thelium blood, tears, saliva, nucus, urinary
tract, urine, nuscle, cartilage, skin, or any other
ti ssue @& dstsanmjng whether ybridizpéomeachisd of cl ai m 21,

wher ei : [ ' I .29,
The. met Bacieispi YeaCsR d(ignREORR 5 B IR RiBBIiaE tn e
probe i first partivaboiiiot & the stw@at pdaRntindiaftesthe ¥@fant genes that
nucl eoti des. 30. A nethod of detecting, in a sanple .
obt ai ne¥eFPBRREA “Pﬁ‘gﬁﬁ‘/ Pefistience Rfragg relaigd muasulapAegeppration is
the varjanh: geResaRfE. @ variant LOC387715 gene that is
correlated wth age rel ated macul ar degeneration in

h ' £ Is.correlated. with
ag apiBd §PERAReL I MR chaET B Enh eIt han
v aalaing atioGFGOn @O thidla®CB87 S rstkiat ed with age rel ated
macul ar degeneration in humans, conprising: (a)

C oMY Mbthgd bhelaBa ip)] whetéih fthd VerREoR BhdodePderine at position 69 of
pol ynucl eoti de priners, wherein (1) in the first pair,

t Nee QS8 7HbY piotedn-eot i de primer hybridi zes to one side
of DNA encoding a variation in the LOC 387715 gene

pr Beriaethad af elaen 3 bowvmeip theymampleampttsep céllsmbtained from the

hyhri dj zes t ot her.,.si de of cadj ng the

va iea%xbrgossf)ztgetﬁﬂtg? uee,g %TH_USﬁB}ﬂi"’:[I)‘I\“IEA‘hg’T‘?Q%r éﬁﬁg, saliva, mucus,
politiiig trea] urite, Aiubde cafiilise, ik s ah9 ofiee tisdud@r BbdiBNAid.
encoding a variation in the SYNPR gene product and the

s eTietRol ¥PSEe 01 i vieordlh KBS0l iR ot Bob gs) 4 Pﬁr@%ﬂéﬁ&

side of DNA encoding the variation; and (

SepRNHethBl bf clhfe2 | IWiRkg lte{qugnﬁB ' ' hatigZzes
to oneesi de %19 DNA elfgéogiyn a vairegogtﬁ?g{?lbgﬁg?ﬂé%%gc
gemelgotideliotabantcb O0maclseidasd pol ynucl eoti de pri mer

hybri di zes to the other side of DNA encoding the

v aA inadtha@hof debectiaginh bkymplg obtnddrfrddi an s@iipligal, vdiRhees,
produci ng anplified DNA;, (c). sequencing anplified \
angjherem the variant genes are a variant LOC387715 gene that is correlated with

age related macular degeneration in humans, a variant SYNPR gene that is
correlated with age related macular degeneration in humans and & variant PDGFC
gene that is correlated with age related macular degeneration in humans,

comprising:

(a) combining the sample with three pairs of polynucleotide primers,
wherein (1) in the first pair, the first polynucleotide primer hybridizes to
one side of DNA encoding a variation in the LOC 387715 gene product
and the second polynucleotide primer hybridizes to the other side of DNA
encoding the variation (2) in the second pair, the first polynucleotide
primer hybridizes to one side of DNA encoding a variation in the SYNPR
gene product and the second polynucleotide primer hybridizes to the other

side of DNA encoding the variation; and (3) in the second pair, the first



(d) detecting in the DNA the presence of: (1) a
vari ation that encodes a variation in the LOC 387715

w@eong/oprsotiuct ; (2) a variation that encodes a PET/USL0@M0071

31.

32.

in the SYNPR gene product; 6and (3) a variation that
encodes a variation in the PDGFC gene product, wherein
the presence of the three variations indicates that a
vari ant LOC387715 gene, a variant SYNPR gene and a
variant PDG-C gene are detected in the sample. 31. A

met hod of, identjfyin r. aj.ding in .identifying. an .
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t hat ar kyheishizes itathedthwr side off ®Noe ennodinpctbe wirigige; r el at ed
macul ar degeneration in humans, wherein the variant
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degeneration; and a variant PDG-C gene that is
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occur r edetected indhesangplat ed macul ar degeneration in
humans, but does not hybridize to a LOC387715 gene
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macular degeneration; and a variant PDGFC gene that is correlated with age-

related macular degeneration and the presence of the variant genes indicates that

the individual is at risk for developing age related macular degeneration.

A method of identifying or aiding in identifying an individual at risk for

developing age related macular degeneration, comprising:

(a) combining a sample obtained from the individual with (1) a
polynucleotide probe that hybridizes, under stringent conditions, to a
variation in the LOC387715 gene that is correlated with the occurrence of
age related macular degeneration in humans, but does not hybridize to a
LOC387715 gene that does not contain the variation; (2) a polynucleotide
probe that hybridizes, under stringent conditions, to a variation in the

SYNPR gene that is correlated with the occurrence of age related macular



i n humans, but does not hybridize to a PDGFC gene t hat

does not contain the variation; and (b) determ ning
wob@lesohybri di zati on occurs, wherein the oCCRPCT/E@RO6/040071

of hybridization of the prebes of (a)(l)-(a)(3)
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age related macular degeneration in humans; (2) a polynucleotide probe

33.

that hybridizes, under stringent conditions, to a variation in the SYNPR
gene that is correlated with the occurrence of age related macular
degeneration in humans; and (3) a polynucleotide probe that hybridizes,
under stringent conditions, to a variation in the PDGFC gene that is
correlated with the occurrence of age related macular degeneration in

humans; and

(b) alabel and/or instructions for the use of the diagnostic kit in the

detection of variant genes in a sample.

34. A composition for treating a subject suffering from age related macular

degeneration, comprising:

(a) an effective amount of (1) an isolated or recombinantly produced
wildtype LOC387715 polypeptide, or a fragment thereof; (2) an isolated
or recombinantly produced wildtype SYNPR polypeptide, or a fragment



conprising admnistering to the subject an effective
anount of the conposition of claim34. 36. A
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35.

36.

37.

38.

rel ated macul ar degenerati ®®, conprising: (a) an
effective amount of (1) an isolated or reconbinantly
produced nucl eic acid nolecule coding for a LOC387715
pol ypepti de, or a fragnent thereof; (2) an isolated or
reconbi nantly produced nucleic acid nol ecul e codi ng

for a SYNPR.pol ypept.ide, or a fragment thereof; and
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A method of treating a subject suffering from age related macular degeneration,

comprising administering to the subject an effective amount of the composition

of claim 36.

A method of detecting, in a sample obtained from an individual, variant
polypeptides that are correlated with the occurrence of age related macular
degeneration in humans, wherein the variant polypeptides are a variant LOC
387715 polypeptide, a variant SYNPR polypeptide and a variant PDGFC
polypeptide, comprising:

(a) combining the sample with an antibody that binds to a variant
LOC87715 polypeptide that is correlated with the occurrence of age
related macular degeneration an antibody that binds to a variant SYNPR
polypeptide that is correlated with age related macular degeneration; and
an antibody that binds to a variant PDGEC polypeptide that is correlated

with age related macular degeneration; and



39. A conposition for treating a subject suffering
fromor at risk for age rel ated nmacul ar degenerati on,
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40.  The composition of claim 39, wherein hybridization of the antisense sequence to

a variant gene reduces the amount of RNA transcribed from the variant gene.

41.  The composition of claim 39, wherein hybridization of the antisense sequence to
a variant mRNA reduces the amount of protein translated from the variant

mRNA, and/or alters the splicing of the variant mRNA.

42. A method for treating a subject suffering from or at risk for age related macular
degeneration, comprising administering to the subject an effective amount of the

composition of claim 39.

43. A composition for treating a subject suffering from or at risk for age related

macular degeneration, comprising:

(a) anucleic acid molecule comprising a siRNA or miRNA sequence, or

a precursor thereof, that hybridizes to a variant LOC387715 gene or



in humans; (c) a nucleic acid nolecule conprising a
si RNA or m RNA sequence, or a precursor thereof, that
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The composition of claim 43, wherein hybridization of the siRNA or miRNA
sequence to a variant mRNA reduces the amount of protein translated from the

variant mRNA, and/or alters the splicing of the variant mRNA.

A method for treating a subject suffering from or at risk for age related macular
degeneration, comprising administering to the subject an effective amount of the

composition of claim 43.

The method of claim 31, further comprising assaying the sample for the presence
of a variant CFH gene that is correlated with the occurrence of age related

macular degeneration.

The method of claim 32, further comprising assaying the sample for the presence
of a variant CFH gene that is correlated with the occurrence of age related

macular degeneration.

the diagnostic kit of claim 33, further comprising a polynucleotide probe that
hybridizes, under stringent conditions, to a variation in a CFH gene that is

correlated with the occurrence of age related macular degeneration.
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50.  The composition of claim 34, further comprising an effective amount of an

isolated or recombinantly produced wildtype CFH polypeptide, or a fragment
thereof



