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BACKGROUND
[0004] Age-related macular degeneration (AMD) is a degenerative eye disease that
affects the macula, which is a photoreceptor-rich area of the central retina that
provides detailed vision. AMD results in a sudden worsening of central vision that
usually only leaves peripheral vision intact. AMD is the most common form of
irreversible blindness in developed countries. The disease typically presents with a
decrease in centr.al vision in one eye, followed within months or years by a similar .
loss of central vision in the other eye. Clinical signs of the disease include the
presence of deposits (drusen) in the macula.
[0005] Despite being a major public health burden, the etiology and pathogenesis of
AMD are still poorly understood. Numerous studies have implicated inflammation in

the pathobiology of AMD (Anderson et al. (2002) Am. J. Ophthalmol. 134:411-31;



102: 7053-4). Dysfunction of the conpl enent pathway nmay
i nduce significant bystander damage to macul ar cells,

wo e@diopgyst o at rophy, degeneration, and the el BODUSI00DON3696
of choroidal neovascul ar nenbranes, simlar to damage
that occurs in other conpl enent-nedi ated di sease
processes (Hagenman et al. (2005) Proc. Nat!.. Arad.
Sci. U S A 102:7227-32; Mrgan and Wal port (1991)
I vl rnunol . Today 12:301- 6; Kinoshita (1991)
1, n,nunol. Today 12:291-5; Holers and Thurman (2004)
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det ﬁsﬁdzlmeﬂgmvmmbl‘lﬁﬂed Ask Sﬂtli&v@fdpirtgaﬁl\rﬂb (Hﬁﬁﬁl ePHE (2005) Science

nmor phi sm es protective
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and E31 Din 332739). Alternatively, th

b)ethp rﬁ’b?"e‘llﬁ!\‘f?é’é theydigrase and ﬂg: lanmcbtreatmem avaﬂable
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at | east one protective polynorphi e su Jec

at increased risk for devel opi ng AND In one

enbodi ment of this aspect, ﬁﬁ@@ Kpy@nal ysis of the
sub ect's CFH gene is perforne n sonme enbodi nment s,

| 030ibj Radymerpdéstos yipk %eguyyp@s theen afq%re/(bgggg gdéleag@ﬁ’dl ated macular
N RC T
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anal zed her t he | ocus and at

¢ R R T BaliEs Ge aBblsfs fisrared (RS asfyrereericomponent 2 (C2)

| pexsds, ﬁrnﬁdqnémhﬁﬁtgl wﬁetgaﬂﬂ& yilgectAss di &ﬁitQﬁx@%rotecnve polymorphism.

h reaf sever.al inpstances, it wl
S oy s PP PEEPRC RRBPHEPLIERS iRShE RIGQ in BF (rs641153); (b)

L9H in BF (rs4151667); (c) IVS 10 in C2 (rs547154); and (d) E318D in C2
(rs9332739). Alternatively, the method may be implemented by detecting a protein
variant in the subject. If the subject does not have at least one protective
polymorphism, the subject is at increased risk for developing AMD. In one

- embodiment of this aspect, further analysis of the subject’s CFH gene is performed.

In some embodiments, the subject’s genotype may be analyzed at the CFH locus to



honobzygous or heterozygous for the pol ynorphism
[ 0008] Exanpl es of protective genotypes include: (a)
whedognemgyous for the R32Q pol ynorphi smin BFPCT/BE82027/003696

153); (b) heterozygous for the L9H pol ynorphismin BF

(rs4151667); (c) heterozygous for the IVS 10

pol ynorphismin C2 (rs547154); (d) heterozygous for

t he E318D pol ynorphismin C2 (rs9332739); (e)

honozygous for the del'IT polynorphismin CFH, (f)

honozygous for the R 150R pol ynorphismin BF

(rs1048709); and (g) honobzygous for Y402 in CFH. |If
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JGHBREET RepoRes oy BB 0y ke ROGHER G B oo deras amd at the CFH locus

rmcb bedrhiie ifERaBjorPhishe lé‘isﬁkn@lﬁlodﬁﬁeé R Pbe. OAs dRElosed

i kely progression of, macul ar degenerat| on or other
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genetl C associ at i on studies rel a certain genetl C

f §890%les Examplek 061-)1Omcwe@@Mﬁpﬁhaﬁl@ﬂwﬁesh@fsrozygom for the R32Q
?r%gﬁ{lar Ibn{ ﬁ*l BF ?gégi Fﬁﬁs(%) hEl@th&Itréu CRbi the POS é)nfynqorpgnsm in BF

e enerati on. the Thv
[ ﬁts%ﬁl&&ﬂ)e(@heqssozygombfoanhu th ao bokylngpmahm :sm{re547154) (d)
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r aAﬂeEx;h&ﬁ% gbrekhie E&acﬁﬁ;ﬁteme\/\tﬂﬂbféf&t Isr R rédsed riksR f@rﬁelve%mg AMD.

MOSIUOHQ of t human BF protein; Gor T a
ré 54Ths u}VﬁgU@p@yﬁgs agRsthpd if%r qsppspwgr{m]ng_lgof @vg}o;@wnt of, or
alike59R32R L8 oRlor et &%@ﬁemm Slhothémﬁteﬁémt lge(@gteg disease in

or D at p05|t|on 318 of "the human C2 protein;
aft ugaroagisy  binderynBrhqaadiodyaicatisqavanie maé@mr@ugh genetxc

| Q0 q d
g?gsroggﬁ%%ll ésg%iathg%ga Jén&h@ f\ﬁ%l:ﬁﬁsg?ﬂisﬁs(ﬁ' lotgm[l ve %heyotypes of
ocompigme selaledrdisehSR lmfhls h@ehagmnlm—mpcmnedegen&am The

é egétlg)(ﬁsgc%f?ﬁe FQ/L/nHC?g QEIQ:Y\AC{:%QEQ gte %;l%x]m gllpﬁﬁgﬁ%aq sample from a

ana
whetrhersubjeet, asd lapa’.lgtmgah&‘ mmpla b_gi aay vand&edicchnifu®kn&wn in the art

alt‘ I slgfdfnlj 153lf 1% tn E F ene, Which transglates to an R
6T 8 135 AR RORERT BIP DPbtein; Aor T
at r S4ld5b6637atQ§64lh635lFtlg£BE geid)ivelict franghtad ﬁ)sarIR o2 At position
0|’32 of ahe l?r?]lartx b?*nprotem
A or T at rs4151667 of the BF gene, which translates to an L or H at position 9
of the human BF protein;
G or T at 15547154 of the C2 gene, which is in intron 10;
C or G at rs9332379 of the C2 gene, which translates to an E or D at position
318 of the human C2 protein;
A or G at rs1048709 of the BF gene, which translates to a R at position 150;
delTT in the CFH gene; and
Cor T at rs1061170 of the CFH gene, which translates to a Y or H at position
402 of the human CFH protein.



of the human BF protein; Gor T at rs547154 of the C2
gene, which is in intron 10; and, C or G at rs9332379
w@boories1€2 gene, which translates to an E or DatT/US2007/003696
position 318 of the human C2 protein. [0011] In sone
enbodi nents, the sanple is an accessible body fluid,
such as blood or a blood conponent, or urine. \Wen
assessnent is done at the DNA or mRNA |evel, cellular
material will be required to enable detection of a
genotype froma cell of the subject. [0012] In sone
enbodi nents, the subject nay have been di agnosed with
al00d8hdilniconainreahbadii mgmAIUBt, sugeprle ¥ oD zed o deliedaine whether the
n t or geographic atrophy (&A).
a%g&%%qhﬁer éﬁ"@or?%r he subJ ect has synptons of
d| seas, or G.4yrs64e 453 pf dicaife gersec whivh wegbney @tind® or Q at position
ﬁggtﬁ'ﬁ such s the devel opnent of drusen. Sonme of
t V'3f8ent with drusen devel opment. The

sub j ecta afay abﬁ>4l§566VQBiQﬁEIB|FnghE WhicH|taihs deges ah &t 1 at position 9
%ﬁher conpl enent rel ated di sease, in which case,

AMAS B geleifi i al |y provides a screening

Dr Oced@f& i KB49 Y SEhE LR, HARN iP AP 190 and,
general |y or on sone se % that I's thought tfo Be at

i ncr ea$e®r Gias kI334TTIP ofat elG?dgfvlledwhiCb tginslates 16 amiB gr D at position

hi $4 beﬁeq{un?ﬁb@ Emﬁh rel ated disease. Yet additional
Eﬂdﬂems may Igh risk for acquiring AVD. In one
di néntsotigeenshstsiimentshias samhle iy402¢¢cShPle ooy 1fBiid, such as blood
;rgl;'lf? glsoggscgg’)o olplgnﬁl ar Rl%ﬁé }?\;hlg akn V'gnqganréﬁ? reoc\llt tpng ﬁ% ﬂ/ mRNA
pfe@gk esktmlonqun alravid) balreqié@ane casbledeettiat hier genotype from a cell
{r&e medi at ed di sease in a human subject. The
r?c es a collection of reagents for detecting
i [ooazs arm|s6mferdaxlibdd'laeﬁtuhjheGﬁbj@ﬂ&ﬂ@f haW teen [ RnOE&DIh a
two or of th ol ynorphi snms or allelic variants
M

| Ferdtion ishiding o eTorigeirorasagigation (CNV), or
t yei eaptiy alrapie) @Apl hg@rwhmﬁmaﬁs m he@ngak mqsisﬁqe%ﬁv disease,

a variant using nunber of nethods known to the
af-8:» S StaRe n?féylﬁrﬁ‘egﬂlféd“qﬂow"&&% Fech cke devlepgentpnf drusen.

aﬂBﬁbon*t}Qgs@Jéc@J Sal ppé%leMWﬁh eRlskA @e&qggﬁngﬁe MMA&ALREmay be
target is a 80 ynor phism or a 7/ 095185

PESTAUEPDEtS 0DBBYW T dpessierationtsic wifien gompbiresm related disease, in which
NBRECHe @ﬁhly@:‘@@s&‘ﬂ@ﬁlly ﬁ)f?\ﬁdés%c&%nﬁ?gs?l%egd&é O8¥ch can be done on the

specifically to an a Ic varitant Oof a target prote
agomllgg:g] gedemllym% srnpgsagieent tlagisahought to be at mcreased 115k such
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erre
o$ul:g¢mumae deiad bgghi mskofor heqedng AMDs dhiode supbpdirbent the subject has

1’?‘102%51%@' ng on the format, the conponents in a
entifying a subject at

[0013] Thus, in another aspect, the invention provides a kit for assessing the risk of
development of, or likely progression of, macular degeneration or other complement
mediated disease in a human subject. The kit includes a collection of reagents for
detecting in a sample from the subject one or more, preferably two or more of the
polymorphisms or allelic variants listed above. It may comprise oligonucleotides,
typically labeled oligonucleotides, designed to detect a variant using any number of
methods known to the art. The kit may include, for example, PCR prime;rs for

amplifying a target polynucleotide sequence when the target is a polymorphism, or a



i ncreased risk for devel opi ng age-rel ated macul ar
degeneration (AMD) will include one or nore reagents

wo oro7@et1exti ng at | east one protective pol ynor pOi/ER2007003696
the subject. Such reagents allow detection of at
| east one protective pol ynorphism including: (a) R32Q
in BF (rs641 153); (b) L9H in BF (rs4151667); (c) IVS
10 in C (rsb547154); and (d) E318D in C2 (rs9332739).
The reagents in such kits may include one or nore
ol i gonucl eot ides that detect the protective
pol ynor phism Qher kit conponents can include one or

npecifieagading pioaeina Rl i Moh&ciandl QHG&Sd}SWWm/@@%@bmdS
t he tg_{cgﬁt S€e(Q U%CG enCO passes onhe or nore O]F t he

orBeSTieR S 5 68 IEIOHITEREO! 1 Faresl SRBIE S B fof obtening the relevant
Ki geneh%r&e&nwmmhﬁuﬁh'tﬁﬂﬂ% sea%dlgeﬁl caﬁl%férF@IPth'g(#]&ﬁxgnl, the kit
on a soli port. 15] I'na'rel ated aspect e
i rﬁ%‘hﬁ'ﬂ%ﬁ"&?fb\?? §emr@m@hﬂrzasign fagplid deprdrf.yi ng a
Ef He S'CH&IF]E%?I%QG Hr?‘rk:.\t lﬂé cgr?\}ggllweqm 9 Y?M%r 1dennt ing a subject at
furt er aspects I nven des m croa 5 &
cdnt:@ammrgsl@iqn glomlopmgtalgdereptedbnacuwp&lgkm:rmtﬁon (AM D) w1ll include
y [ r-str Itions to one

et AL TSR f PR i G5 Spt s lEey FarlymorpiSH: fn the

poiuy)]ﬂct pRiudmeagxanplles defecsiun bf priehg ohe ‘pﬁotecuve polymorphlsm

R RS TR e g W s

an@s34d) SE3 288 (d) 13 18D (1 693132739)39) Surﬁ@ rdHeCRQFE L@hSkiGaARay include
further contain oligonucl eotide probes capable of

hy¥&i Yi 'Eﬁ”ﬁ’g"l%ﬁ’&@‘f‘e%‘ﬂq‘?*ﬁb@rﬁe‘f‘&b h‘kﬁ RIPGAYVE Bolgmer@ftistp Qaher kit
atbinipameals dAHGh@LGe oRCHidnBRI l%ﬁb@rﬁ$fcl?%mﬂ‘gylﬁo a larget sequence, where
pol yrmor phi sm that includes, fof exa qT

pdh§ FEBHIHCEHE IS CoFpMPRYsPs PF@OIF(“QWWE@ Pwmlp@mrnmhl%ms In
BRonfébriohs b e YAO AR 0RO MDY emgie%ghél Botfdektard $r9 #ﬁﬂnhﬁ‘f on a solid
foregoi ng and ot her features an vant ages e

disepedure will beconme nore apparent fromthe

OBt o 4Bl T IR SR R G ranasefer identirving o
S@@UEN(ESn[:%&eq risknfer dametlepmgaﬁrMDanﬁnrfonhmi @p&as|URRGLEention
he acco

1ot DR A ECTE M AsaP O AR E R mrobX creBicr yabnd zing under

b asEsgena ndndnhbﬁzeto dretdranoreatheleiOsici@ Mol udsilhsin gﬂaﬁproteclwe
efi,ned i.n one strand of eac

F.R 1.822. Onl: '
it ERemding ESamals ot Ut e b SmsP RO s es G ANR32Q in BF
st(rmd 153); WYde9s i B (a1 151 667 g dvBYI 0BRYCT @E5A78R48 2hQ (d) E318D

éftgéed strand. All sequence database accession
Hﬁgr 0P P &h e hHBicE T ays &R Herthes coridin ofigospeleotids probes

t RapMAE Sif BPbAEIZinE1RH MeiMEEnt doH8MdnE k8 OndYr hBRL additional nucleic
accessi on nunber as it was avail able on the designated
d&ckl mplecples having a polymorphism that includes, for example, (a) the delTT
polymorphism in CFH; (b) the R150R polymorphism in BF; and (c) the Y402H
polymorphism in CFH.
[0016] The foregoing and other features and advantages of the disclosure will
become more apparent from the following detailed description of several

embodiments.



acconpanyi ng sequence listing: [0018] SEQID NO 1 is
based on the SNP with ref SNP I D: rs641153 as avail abl e
wo boosgi18NCBI  on January 30, 2006 (revised Jane&r/ysSHp7/003696
2006). This SNP has an A or a G at nucl eotide
position 22, generating an R32Q variant (gl utarnine
instead of arginine at amno acid position 32) in the
BF gene. The sequence provided for R32Q is
CCACTCCATGGTCTTTGECCCRGCCCCAGGGATCCTCCTCTCT where R=A
or G(SEQID NO 1). [0019] SEQ ID NO 2 shows the SNP
wth refSNP | D:rs4151667 as avail able through NCBI on
January 30, 2006 (revised SEQMEENCES 2006). This SNP

hif@()ﬂl] Arﬁl{ nudei ok dlﬂ'ﬂﬁb gahlsggleeglgés @éz?eucﬁnﬁé@&g{ﬁﬁ g{,}c:n?&%sequence

an L9H variant (histidine ins
adisdingHaEi shovn Lg)ng Handved Bitegeblmeviliienss Enuesieetifd Bisesl@@d three

A%@B%é%%@@éﬁ&bﬁ%&&%&é@?ﬁ%?mnd of each

WlngclelcFadesequeﬂ'ce( iSERoWR, B 1Bg comPRAh1PFQrhRY Ngnéellsﬁ)od as
ﬁsc?ud the SNP with bef SNEZI D: rs547154 as avail ab

t AT OUg Y ISHTSHRURYC SP ayebErqde vl eﬁquyah%qﬂyb‘se accession

26061))&1 s Tofeserd® heasin arduier@oodlodbfdd Y6 RO dEn BP it Eglpence
n.intron 10 of the C2 gene. The sequence provi de
f &ﬂ,enurggk_yig% acgession number as it was available on the designated date. In the

RTTGGGAACCTGGACACAGTGCCC wher e
R'sgors % % D NG 3). [0021] SEQ ID NO 4 shows
 M9181p SEQADN SI\P baped e SBINIB with miSiNP dbLre64 tISE asghiailable
N@ﬁbuﬂﬁNm%@éng% 3%99@06 Vs Siani]u?lgyg F%Oé)%? ’lfh? g@l’ has an A or a

This SNP has a C nuc
g@ﬁmaﬁiengd‘anomm Dzyganeemm 2(aasREaqQ veriani(gluneihe atial of

i on in the
‘%ﬁrﬁmﬂ Eteﬁgien%u%%%ggqlr OV|§9 y tg%?FI &?@3@%“’7%@“%‘33@‘9@3(’ for R32Q
2@mﬁmpmmmRGCCCCAGGGATCCTGCTCTCT where R=A

TATGACTGARGT GATCAGCAGCCTGGAAAATGCC ~ A
WﬂerWWG (SEQ ID NO. 4). [0022] SEQ ID NO 5

s[ﬁNB]tiﬂE NP NO i shoafsShNESNP:
< Y. 30 2%32%5\%%%3 g)r/]@ﬁdgl m’l%’g”ab]e

I J
g%% °§%g”'ﬁ%§ l@; Q0revigeddanpany 1 2066). dEhis SNP has an A or
psDS‘Iai n0¢ledBdéd Poditién B, &%@&n@&hiﬁ?@%éﬁ?@&?ﬁ 2B leucine

amino acid change at position 15
sUFTUAR SIS tteP )i the BFsne7Ebe sequence provided for rs4151667 is

M@G@@@X@é‘&%ﬁ@% %@W%%A]%TTGGGC

where Ris Aor G Q I D NO
where R= A or T (SEQ 1 NO 2).

[0020] SEQ ID NO:3 is based on the SNP with refSNP ID:rs547154 as a\;ailable
through NCBI on January 30, 2006 (revised January 5, 2006). This SNP has a G or a
T at nucleotide position 23 in intron 10 of the C2 gene. The sequence provided for
rs547154 is )
GAGGAGCCCGCCAGAGGCCCGTRTTGGGAACCTGGACACAGTGCCC where
Ris G or T. (SEQ ID NO:3).

[0021] SEQ ID NO:4 shows thq SNP with refSNP ID:rs9332739 as available
through NCBI on January 30, 2006 (revised January 5, 2006). This SNP has aC or a
G at nucleotide position 26, generating an E318D variant (aspartic acid instead of

glutamic acid at amino acid position 31 8) in the C2 gene. The sequence provided for
rs9332739 is



[0023] SEQ ID NCS:6 and 7 show the del TT pol ynor phi sm
The del TT polynorphismis a 2bp

sequences.

foll ows: CCTTG CTATTACATA CTA ATTC ATA A
CTTTTTI'I"TTCG TTTTA GA AA GG CC C TGIGGACA (SEQ

I D NO 6);

and CCTTGCTATTACATACTAATTCATA ACTTTTT
TI' I TTTCGTTTTAGAAAGGCCCTGTGGACA (SEQ I D NO 7).

WO p@en9ilesh/ del eti on pol ynor phi sm The sequenceBCHDS208%003696

[ 0024]
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[0025] SEQ ID NO:9 shows the entire BF amino acid sequence with 9H & 32R)

mgsnlspghc lmpfilglls ggvtttpwsl arpggscsle gveikggsfr llgeggaley

vepsgfypyp
ynvsdeisth

vgtrtcrstg swstlktqdq ktvrkaecra ihcprphdfe ngeywprspy

cydgytlrgs anrtcgvngr wsggtaicdn gagycsnpgi pigtrkvgsg

yrledsvtyh ecsrgltlrgs grrtcgeggs wsgtepscgd

‘sfmydtpgev aeaflsslte
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gplivhkrsr

sgtntkkalqg
igkdrknpre
esgslslcgm
ddkehsikvs
tirpiclpct
dkkgscerda
figvgviswg
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vi rpskghes cngavvseyf vltaahcftv ddkehsi kvs
evvl f hpnyn i ngkkeagi p efydydvali kl knkl kygq

tirpiclpct egttralrlp ptttcqggke ell pagdi ka

| f vseeekKkl trkev |kn kkgscerda qgyapgydkvk

di ENRTEFF P& VQ@ Wﬁ%’ﬂ@d@ﬁ‘%ﬂﬁ%l@ﬂﬁ SRV @ViNoNMg)

I habes (ki : :
vummsmm mhgonshab sllD é&igra\lﬂlrpg#g\?se&t hﬁﬁ%%tnﬁgE@( 32Q:

2
n?%loqsggla sé)qug’l]cl %PWWS& IRIF= s AVSpIstr Llgegqaley
| HPPIIEYPYR RPFEET Pk Iswatidrgsask evgreet kg gatprpiafegaad @y rspy
vepsgieipyp agioht CF s gnswnbkmdewe&a%%%&gmpm Rvgsq

n dei st tIr Sanrte
V\ggﬁéét/é%lrv%g% cg%%;gsnép qbﬁtl.g%ci vgs yrf fngcﬁtpqev aeaflsslte

Cg?tﬂwqapgs | “ S1v£§ﬁagp$cquh?ﬁayghqangSﬁﬁﬁiﬁkSEﬁﬂhﬁl1ekv
fl&h Liicd 3 @Qégr? Lokl dgsds
nftaak kelvnlie kveea 4 kx% nKedhklk sgtntkkalg

wv sea s rﬁﬁﬁmﬁY?ﬁﬁ ﬁhEﬂﬁﬁﬁgﬂﬁk}%ém§§??&q<W&Palrdlly igkdrknpre
a¥yshiahpd arlppeghinr elashkdnkat g vhanggdpitEwindei edisiylcgm
| gialrgpae hidpldaynsd gyrgdonegVetidavakaskkanethertv dakehsikvs

hyd dkad

\\/5 arﬂlgfs] é\;;l% ?Eé%megngé&%\%g %d@\fllf' aﬁwc%f? {‘gyldcaﬁgh%’ﬁ?\ﬁlp“
viéj%g‘i\%g&f‘é? R FE ﬁl}Rméagffpwéﬁywdﬁwmkmngpgqerda
t gygrcoBpet disgvvrmifr L pt Eivsbeggipke cebdpagdl kenkrsr figugviswg
| $wsesalkkt dugeByyd KNgn kG widk ek IYAROYGKY K(seo 10 no:10)

VRGBS R o B iR akidksatcc ity SR 320
| i <NOspddc YrBO2831 ISEGHH D thkas 1 22 Flaguss 1 @v@:ﬂtdgrs@r Ga qe ggaley
aﬂ&ﬂﬂ%f§§&§jﬁa%ggé¥gy% @%gélk%%g%aktvqggéégﬂ EﬁLp} hd¥gghgeywprspy

tftlsh
M e R R Cia L A A R R ——
gYﬁ%ﬂdéHéxk;CSFBF?kﬁgﬁvatrqﬂqsagﬁvugygepﬁaqﬁdﬁgmuﬁtpqev acaflsslte
C@ﬂa‘é@rldﬁé% h\éﬁggcgcf)é‘xgnglﬂl@ég grﬁ:’? N lvi&llstd%n? asnftg?k ktcl%énllekv

t _epicrq vapal gtstTs
IR

% 1§ﬁr<ﬁ‘f>91kil| H"’i:"?&é‘%%rﬂﬂdwﬁlf%@s a&PYRpHLk fesftakkaly
v%ﬁMfWWFWEﬁ;dvepkaﬂnrsvtmvxﬂasn@wnlﬁmmggdﬁnanarg@midl1y igkdrknpre

r@l@v&giﬁ Yp@ahdSM ¥l gi‘ahs@cﬂgﬁié li@%ﬁﬁk&n@}’\%&h\rgw mid es slslcgm

| av | nin rn |

y ef&Fg K TR R el ek R e N s K VR ED Vs ve
%%%Tﬁé }?ﬁNevgl%MB”ZBO#VQ%?SISEPFWSYP¥E¥§M37k€KnN3989q tirpiclpet
egttralrlp ptttcgggke ellpagdika lFfvseeekkl trkevyikng dkkgscerda -

ti egvdaedg
i gasnft gak
WORNTHLEHES S
avysmswpd
i gkdr knpre
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gyapgydkvk disevvtprf lctggvspya dpntcrgdsg gplivhkrsr figvgviswg
vvdvckngkr gkgvpahard fhinlfgvlp wlkeklgded 1gfl (SEQ ID NO:11)

[0028] SEQ ID NO:12 shows the entire C2 amino acid sequence with 318D:

mgplmvlfcl
srlckssgqw
filrgspvrg
lvltgssere
lgrkigiqrs
epkvlimsvlin
tmawgeirha

relnelgskk

1flypglads
qtpgatrsls
crpngmwdge
cggngvwsgt
ghlinlylllid
dnsrdmtdvi
iilltdgksn
dgerhafilqg

apscpqhvni
kaveckpvrep
tavedngagh
epicrgpysy
csgsvsendf
sslenanykd
mggspktavd
dtkalhgvfe

sggtftlshg
apvsfengiy
cpnpgislga
dfpedvapal
lifkesaslm
hengtgtnéy
hireilning
hmldwvskltd

wapgslltys
tprlgsypvyg
vrtgfrfghg
gtsfshmlga
vdrifsfein
aalnsvylmm
krndyldiya

ticgvgnmsa

cpqglypspa
gnvsfecedg
dkvryrcssn
tnptgktkes
vevaiitfas
nnagmrllgme
igvgkldvdw

nasdgertpw



hvti kpksge tcrgali sdg wltaahcfr dgndhsl wv nvgdpksqwg
kefliekavi spgfdvfakk nggil efygd diallklagk

wa kepsodaspi cl pct neanl al rrpggstc rdhenel | nk PCT/US2007/003696
gsvpahfval ngskl nini k ngvew scae vvsgektnfp nltdvrevvt
dgfl csgt ge despckgesg 9avflerrfr ffqgvgl vswg I ynpcl gsad
knsrkraprs kvppprdfhi nlfrnmgpw r ghl gdvlinfl pl (SEQ
I D NO 12) [0029] SEQ ID NO 13 shows the 9 BF am no
acid sequence with 32Q wslagpqgs (SEQ ID NG 13). .
[ 0030] SEQ I D NO 14 shows the 9 BF am no acid sequence
with 9H: ghcl.mp (SEQ I D NO 14). [0031] SEQ I D NO
gngER/ngqlehg rpaé?s%qn“ﬁét%ﬁq}er@MﬁéErWMdﬁﬁﬁﬁlg kefliekavi
dwmdﬁd%iakESiﬁgﬂllfbﬁa:Bﬁhn1ﬁ§¥qEFv£¥£ﬂSEL£ﬂ143§Cg§g5q4Ea1rrpqgstc

FGHBES 160082d d
lE’lQ g@}p Il':lkgzyf %ggkiélrﬂk lln%%rw%%nﬁ e Vélﬁg %pnf_'hdvrevvt

nal SNPs i'n
f¥ iﬁ%ﬁeaﬁifpcﬁgﬁﬁﬁzﬂaBEtFRﬁthff?ﬁglﬁﬁﬁﬁh%?P@élgsad knsrkraprs
héfﬁfpmrﬁ?és PRSP [933(ER), pP (RRRUTS NP)zANC

f 66R% TBE(E%'NDHBQhBWh@@ BIEARES 2 Ef&@qu HPSE&' %vslaqpqgs

e 95% confi dence |nterv

5%]@18?}I3§nd for HIO is (0.23-0.56). The

Exm 65?% ]§I§ h*NacHﬁgt%ﬁS%l }_E@‘B Mmﬂcagé che“f’qlg "%W'th %,Si] lquhclmp
AL Sﬁgqoagﬂava|lable on February 8, 2006), H5 (NCB

45922 a I. Accessi on No.
NETESEO MINGUSERARE Y Herind G R0 00 wigna) 8: dmidvis
( NJBD IRd¥O@sisi)on No. NG 000013, as avail able on

February 8, 2006) have been sequenced and no
addi ti onal non-synonynous variants in either the C2 or

BF genes are prERFEF HESerarrioN e TiiIoPeu
tﬁé;l76 87). [0033] Figure 2 shows co |ned
RE@SF HEurgdnis dafh%ﬂf?@e@d hap, twqjmlyw thaf¥Rssi@BF and C2. The

r BM@sluesh Bmauekakdy Ras gidi.e
pﬁgéeclt | e e VIydua r%l%?gglve opl E%d %%b%yﬂ.l%t){pes odds ratios

LP \éﬂl'ueé, ) apg g]eqﬁms indle ¢omiined pples eECIASEIagd ca@irols (CON).
STRYSSA cf&aﬁelan&f iARA ol AT3E R S50 153308 BT b 2356, The

possi bl e conbi nations o
f fFREEs N chiTRageeed haplotype is slesagafsad 4RAB26) Bxﬁmﬁe% oarﬂdpxotype H2

QCRE A AR B sab, of RltbBRA Febriy F 2oBhgHsancl
106%e85i0n No. ca(mctsea;z and NCHBAZcdssion/My. and 0@463@655%114§1e on

{] nodel resulted in th
c‘%st r |r§%p| on ﬁm L"Eri"g“ce%”} bP- N 0PERES. as available on |
GfﬂbJWﬂIy:S 200) lma‘rblem §bcﬁ£h&"d &d dACERBGSAA %bMasgﬂ—&gﬁﬁous variants

| re su ected to 9 WO 2007/09518
E-Iﬁ %WB%% @enes present (Stewart et al. (2004) Genome Res. 14:1176-
87).

[0033] Figure 2 shows combined complement gene analyses. Individual SNP
analyses revealed several possible combinations of SNPs that protect an individual
from developing AMD. To test these, an empirical model was first applied. Fig. 2A
shows a model graphic, mterpreted as giving four possible combinations of genotypes
that would protect from AMD. These are: (1) rs641153 (R32Q) is G/A and
1s1061170 (Y402H) is C/T; (2) 15547154 is G/A and 151061170 is C/C; (3) 154151667
(L9H) is T/A and rs1061170 is C/T; (4) rs4151667 is T/A and rs1061170 is C/C.
Application of this model resulted in the distributions shown in Fig. 2B for the Iowa,

Columbia, and combined cohorts, respectively. These distributions were subjected to



Fi sher's exact test and evidenced p-values of P =

0.00237, P =4.28 x 10-8 and P = 7.90 x 1910.
WO-00000918F at i ve purposes, Exenpl ar software gePer/asmdr/en3cIs

protective nodel that provided a "best fit" to the

data using a machi ne-learning nmethod know as Genetic

Al gorithnms. The resulting best perform ng nodel is

depicted in Fig. 2C. This nodel describes four

possi bl e individual or conbinations of genotypes that

pr ot ect fron1AND; i.e., conbinations resulting in the

nDdeI being ‘'true."” These genotypes are: (1) rs

1BE50085LI LR L0 S A IR, P10 -

i ﬁiQDo:nlO‘ v &Hokr aﬁmpamudei;Tﬂilosa'@Exﬂ’ﬁ?ﬁi)ﬁh Soﬂelrai"eO&c{ﬁ%Hﬁ&i A Brotective
shogn i n FI% é or the lowa, Col unbi a, and conbi ned
fibat profided agjbest fi‘bl&?F’lﬁ@‘%W’déﬁd@Ehﬁl‘fV'&P% petipd know as

=Génd$ Klg&ltﬁms PThe ?esaﬁlr% vt pex?&%lﬁ’g Thodél ﬁ%e}ﬁml&‘f 1%3!:1% 2C.

respect ivel y. [0034] Figure 3 shows inmunolocalizatio
ofh Bpn((;qr,l glescg;&gfs fpy pEasi }%;gﬁ@rpquabpr t:cmgbmﬁuq)xp&qﬁ@qrgptypes that

f 36 £ ANID: i. g’B}om%Qtlg}?’a l%g F; g%ﬁ}h g&? &&heg “tme " JThese

retinal pigment epithelium
| genseynaseng (1) oriO487 (R 156R) w@/@ﬁnmgxmy KA isql/C; do(ﬁjrr5547154

Wty £ l(%)r %gzgféeﬁs"@rréﬁn& (512 yolicy tlRedy v&% U€4eITT. The model

r eact I'on rusen
peerfermange fisyshahwmnig ﬁnge’m for thees Jo\Ba,uCdiusbie abd aombired@dtohorts.

e MR S0 s 2 B P Al 2 ama P =

amﬂ9RPE}B?s&ep¢cm‘tveI§Jz patches. Note that the distribution

S|mlr of. C3. Brown coloration in
fn"éﬁ %lefsp’a %@ﬁﬁsaw&*w %lﬁlaafr@ RhBF (Biendfirfin(a fragment of the
BfLﬂB]’éngtHﬂBHf@EEJQFQBMB a%@tG@azléR)C) HEAMHeEB inal pigment epithelium
Dgﬁ) PTI O\l 0035] Provi ded herein are_ sequence

H)eempler i wehepyvEpman unfosdieye of g 72 year old donor

pmheah \é?a ef/atmj REHSE f
degener Ztl gn (AMVD) . hesemﬂ%w%?%ﬁﬂsegn‘g%n%&ﬂucet % 'hed% labels

f iaen (I, PH@'CNH@W@*OIB @BF)rlranCBr@ehplrewehlrdnemtpdhenlooromal
( e | e

T AR Bl el IR Sl Bt D Bk
stsjnbeans mdtthEhespexqwl patohgshiNote thashevdisiribasos vb jBeEos Similar to

V\11|1tdh0f &Q e Bl}g\gﬁ QF ?[%IISIEQ¥%% [ Itg lﬁdshnq I?in Fgrglc‘ dgle to me]anm

e conpl enen
dBagﬂmbsmnglbtmws(BMhmeeoNRat genet| Cri sk for AVD. 10
WD 2007/ 095185 PCT/ US2007/ 003696 Terns [0036] The -
foll ow ng expl anations of ternms and nethods are
provided to better IESTAIDEDIDESORIPITONI sclosure.

al?)g H} g,u dg %Eose of ordi naré skil].in the art in the

2rl ¢ 87O P BSTRINLUE NEIUANSE POYTRUPhiFS (84 WIF discosrag (o confer
" @protédive ef@blagal iye agd-afl @ed nfacB® degeneration (AMD). These
polymorphisms include those found in the factor B (BF) and complement component
2 (C2) genes. Protective polymorphisms also include the delTT polymorphism in the
CFH gene. ldentifying subjects with these polymorphisms, as well as subjects with
the recently discovered risk haplotype (Y402H in the complement factor H (CFH)

gene), will aid in diagnosing those subjects at genetic risk for AMD.
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or nore than one, unless the context clearly dictates
ot herwi se. For exanple, the term "including a nucleic
wa@eood/v9iieE | udes single or plural nucleic aci dsPemnusS1087/003696
consi dered equivalent to the phrase "including at
| east one nucleic acid.” The term"or" refers to a
single elenent of stated alternative elenents or a
conbi nation of two or nore elenments, unless the
cont ext cl earl y indi cates ot herw se. As used herein,
conpri ses means "includes." Thus, conpri sing A or
means "including A, B, or A and B," w thout
ez?éf’udl ng additional elenments. For exanple, the phrase
"fesEL | 9ns tQ}rIowﬂ‘gley(?p HnBORORGH teiPhs armqlﬁef?xrodﬂgfeepl ovided 1o better
mut at't ons or pol ynof phi snms" neans a nutati on
pslsomites xbrhlmmenbdlsdontbmad teaside tegse it onc&meweakuﬂl irathe@atnin the
r O3 agh d,
Sl B0, HAO3RRAL IAUIN THOR AR err o ne
harmeore thamob@ ungazd then:dnltmct pieadyidi@ates otheswisag Fof etdigple, the term
ent disclasur. abl e net hod
D oA B 8 G A el PP pupfRi oS Sonsidered

ex@iplle@s et phrhddrshelatling @t pakyornshcat atial emee teri*die refers to
I im t| n [0038] Unl ess ot herw se noted, . technical

R ) SO G DI RS AT § GRPINAIGAGE owo or more

LAEinBhts ] B18ssQhe ORISR dicAUIRVIRGHERT AN e q%rém,y comprises”
be found in Benjam n Lew n, Genes V, publ i shed

aRedSd ingpdasy s Tihps. Picegprisingg of BSBmeenﬂgnslszlzmAg‘\%/ or A and B,"

Senf s el oy IR ETUIRR, Dl St ain o

(rgBRophESRSs’ 0218)26@) maea driRatEstor molmehsn(sédnga\ns a mutation, a
J [ I b

N0 B 5L A 5 0 L OISR W e

19937] | $Bﬂilolig5&%ﬂecﬁ&ﬁﬁ&):ate{xﬁl@SBinlaﬁkg&-eqeivateeldlcmhosé aescribed

it | i ght.
RGN T Bt PR ice 6 IHae POAMIRG s Gowt” isble methods
carisRatefialRirK dedchibs@elo. Tile@erehR! hethdddcarld _impley dre
o'ﬁ}gt he. dlqnzase results in gn% si.ng or blurred vision in

strtiyeiqnly and patinfraded fq M3 on.  The outer,

PROBSNEN R leRVikerGisel dtfed, ité&dnAtal RS AFe hithaktordifMP dofiventional
further divided into a "dry," or nonexudative, form

atraee Pgiipitions of eemmearn tgems ingplecular Biglgey maw be dound in Benjamin

NLARRY GRREL PN ukhEREE Ox36:E @ﬁb@&ﬁ?'ﬁ&@ ?§94 AS¥N 0-19-854287-9);
macul ar degeneration” where fatt i ssue, known as

-dkerssaw afial. [(cds- oy Byayldpadia pbMoleridarcBiplognrpublished by
219&31’(\99@ gggngq{wagggw @32—"095 &1L @) aﬁh%&deﬁé&" I@Ieyers (ed.),

I'esion in macul ar degeneration | S ’'geograp
aMplphlpr Brekpgy ond Bibredorw!ppr acbempfehersesDesiuBéfarent fyegpublished

9PV PlLARIRL TR f&ggqfsmgﬁﬁsgéo%luw ,the retina.

S€ cases aré cal nacul ar generatl on due
to the | eakage of blood and other fluid from behind

50 MRl R ) X PR e e g
ceAting dellvid the wiachleabITemitiont andsaial tivneceagd ©tvedk. In macular
degeneration the final form or the disease resulits in missing or blurred vision in the
ceniral, reading part of vision. The outer, peripheral part of the vision remains intact.
AMD is further divided into a *‘dry,” or nonexudative, form and a “wet,” or exudative,
form. Eighty five to ninety percent of cases are categorized as “dry” macular

degeneration where fatty tissue, known as drusen, will slowly build up behind the
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destroys the macul ar structure and function. Choroida

neovascul ari zation is the devel opnent of abnornal
whb@aomosiessel s beneath the retinal pignent epiPeEUS20T/003696

(RPE) layer of the retina. [0040] Medi cal

phot odynam c, | aser photocoagul ati on and | aser

treatnment of wet nmacul ar degeneration are avail abl e.

Ri sk factors for AMD include aging, snoking, famly

hi story, exposure to sunlight especially blue Iight,

hypertensi on, cardi ovascular risk factors such as

hi gh chol esterol and obesity, high fat intake,

oselidat Th@c@s%eysiorahﬁdllynme-lar[d@mrr}tmm ciegcranhi@mmtvphm. Ten to

Oﬁgééean esl'gp%z ‘rgtii\ glﬁ%at TV OFT‘\';A (ﬂ%%cﬁxtl]a&tﬁ) eg&?re Up 38 lrsr%rpltder the retina.

pTindsk feaseatarey €al giddiven lrmnemxh degdnsr an(oh/%l)to artdleakagc ot blood and

predi spasition, t evel op_ao

RaBE: BT o PErhd B8 TagiuBhe ke e it o HEgPeRtign usuay
dieapeh O thg dAMRBrRVIT al16Wed fo t&RThuk QviflRiue tatment ((RREA) completely
ri sk for other diseases characterized hy alternative

cosspranist A agRIcys apdFinchipnofheedal’ "emqylaqzefmp the

Aldvel metin bt MforRfal BlddEREIc1Obenéhdthe rddMAI ?Fg%é?ﬂ epielium (RPE)
the same gene (sonetinmes the termrefers 1o a

n’@bfefg%fﬁbeé‘%émﬁence) occupyl ng a given locus (position)
R)OQO]\?Mh F\?&E EVily E{# hotbcB&: BtY&ieal{@fasérn?éalment of wet

gene I'es |t appens t
pmgsdelsdegenexanoo pgvaam«@lnblmﬂbkk Fraetors for AP m;hcde agaegh smoking,

Of%‘)ﬁhl%t%:ﬁ)é@ﬁé%{}?? ( lg_zlhge o?vgg%ﬁ\,ﬁ]ﬁmt Ia)?ﬁ/gfle sdu:n? &rdiovascular

ongafucem suwdhers Ptlgﬂechwebtemﬂ) hd obtfsmyhblogémteneake oxidative stress, and
identical - that is, have the sane allele - they are

s¥CE to be honozygous for that gene. A diploid

ofogam) sAMID ishan dramplesr diilséaeenbradletieb®by @ftextnbﬁvegecﬂﬁplemem

is s d .to be heterozy 0043] . As used_ herein,
BV PGt PG AP a4e® RapBBe s L aty il eronephits
gﬂpcmmhag pré@bEssHicH RdVeldpdRitic hyduRgm MVelHoak BeRtibed herein
olymorphism™ or'any simlar phrase. The allele

afsv Gs}qcyora ar wereagedyiph obhdeveloning SMDPanphalsg ba gagdbiomsierect
OfncreasSHiRiiefr otl@ﬂtdlﬁé’es@ﬁﬁtc@lzg@ B? gttéiblldﬁ\/é E&%B%n@&ascade

I‘Ot ein se(guences transcrib ransl ated fromt
r%'gieaﬁlaﬂw B MHFN)95185 PCT/ uszoo7/ 003696 [ 0044; )

Aqyeélﬁlﬁ]z GAieN An yl}?né;oc‘fg? ﬂfm@eﬂ(ﬁﬂﬁm& WN% Iar@rboiln'gg f#R238me gene

nunber of c a nucl el ¢ aci e in a
s@apletimeAtheeteampeierolo 4 monsgeneosegnprided pecupiydrg 4 giveméocus

p@d@ﬂgér?a%ﬂpd Jo‘!a‘l?eCtAR ange(c}@ I's %Jx])ogﬁkcfgr ngﬂeﬁQhP@é the set of

ta ne 5 om a ] ec tacte
pdleﬂesort hgppege mupbssess. de aprargarism whide hactowmcdpiend dablabf its

Zlcl'lfrg%tgrrggsue/ inli)ﬁ)ii(f ﬁ't'éjaggfﬁggr %\}/Q g Esl, eke u;ta thé mgivxdual 's genotype. In
a diploid organism, when the two copies of the gene are identical - that is, have the
same allele - they are said to be homozygous for that gene. A diploid organism which
has two different alleles of the gene is said to be heterozygous.

[0043] As used herein, the process of “detecting alleles” may be referred to as
“genotyping, determining or identifying an allele or polymorphism,” or'any similar
phrase. The allele actually detected will be manifest in the genomic DNA of a
subject, but may also be detectable from RNA or protein' sequences transcribed or

translated from this region.
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primers are extended under suitable conditions,

di ssociated fromthe tenplate, and then re-anneal ed,
wezxdaoeoas; and di ssociated to anplify the nunbeeT/082007/003696

copies of the nucleic acid nolecule. The product of

anplification can be characterized by such techniques

as el ectrophoresis, restriction endonucl ease cl eavage

patterns, oligonucleotide hybridization or |igation,

and/ or nucleic acid sequencing. [0045] O her exanples

of anplification nmethods include strand di spl acenent

anplification, as disclosed in U S. Patent No.

40044 3 nplificasionc rThpt wseroffartechniigust they matcases the number of copies of

gﬁ%%%él'g%?;d x?nglegﬁré gl Zﬁlgllﬁi%reggcl 1 mae op 6}}1 Sﬂ X 'II\LI%'BHfication is the

cbqiyllnesed chain I?EHE:UBU kQPCRa.I xln(mhxhb a mgﬂbmﬂﬁﬂe oblagigderom a

in .reacti I cat ]

sty bl AR TP U B drimP sn i ded fondicions tha

ailvr fordbridivation ofltieGhmEed tb A ndcRic &3 efled¥e in the sample. The

5,427,930; and NASBA'' M RNA transcription-free

BRFPPA PYsRdedundgr spifaesonditienssdispegialad fiqen the template, and

QhO Re- l%ale%f‘ exéﬂ@éd fahg Alds OB LtH Qg)pﬁ?ﬁt&%dﬁ%rfok @preb of the

i ncluding for exa by additional st'eps or coupll

ticleigpeidimelgenlenT prwdamfmplﬁmtlge ghn b¢ gtsmreqctemcrdalyx such

AB i ERIR TR phoflRls Sl fefion RABLARIEAL Likabl B Siolefid

nacro 'ecul es (such as polypeptldes or nucl®ic acl ds)

ovligoebikleotide hs@ngmrdgdhpn drammrwkabhedlscmmncmgs

O@Ogﬂ Othe G%ng)g ics otfgmé)'i\[ﬁcatxon me{ho ncbléde Eﬂgrgrc@y lacement

mmplm@mpncae&xaﬂbsml indh St Bmeeuﬁbuﬁﬂﬂ@,ﬂl by tramaaidptysi-free isothermal

arrays cal |.ed ips,. of - .
FARE TR 55, POaRatR O ShBaGh! NEr e Uboehk Riir fhyn ssagtion
rzﬁﬁﬁlﬁiﬁ@!ﬂxoﬁQamlsﬂbgddlaﬂ’f@?ubﬁ’@ﬁlohh% PV OCEE 1 349, thgsstd dMWin
the gene patterns of an individual is sonetinmes called

PRy SRl e aSrom ngiscIpRes 1Ay SF ABPH I TBlng Figesthayp reaction

adiip ISt Fdioh UAEdikSlo¥ed inadls. PYRhCRb! 5/4@@690 URdASBANGIN A
different features, each holdin froma different

HiARsArpldeefrep @fnréléi%tlorerwdwi%gg & Yob.i Ruteyt Aee 6,025,134, An
CheoH ﬁ'@aﬁ%ntrﬂetﬂéé Tc?ﬁ e rodifREl i uchﬁQ f&o&ahgﬁiéf' ¥y dial Jonzil steps or

f eat ures. e array o Bcul és gat ure
repebng Ehmsilﬁ‘t@mom@apmyh@mrommér y large nunber of

%ﬁhgls Aty 2 A%aémclngeﬂl'ép 9 u?] Ies rg«{éflgﬁhgr Bio?égf’}gﬁl €

arrays, one” or

ohafgomm¢®dn8| (decfpammy;)antlldbs olcmmielo acideporarallayr tissue samples, in

pal | | thl ca?’o\r{\o 2007/ é)9‘15[} i C%LUSZOO?/ Q03696  of that

£l mss STUG 9FANENT QP QLR & PURSURIES 12 n RUCTORITRY of5jaf quray that is

| mtmamalzed:smhsr ol mquﬂ"dner briaided byfmxcaﬁddilﬁs gRfhmation for evaluation or
tio on th arra can le froma,. ..
Rt e airdys a Prhefiies alidd DaB oS BisceneRly piochips:

Itaasgh 20 fanallgakdy 42Qefeatdlieas Im&@@sra)?é ah@ ﬁﬁipxﬁ&ﬁs of testing

at |l east 600, at_ |east 1000, at |east 10,000, or
HF 8EN§ RAtERS LR indiddualis semetimesealled migrqaggyrofiling. DNA

NH#dyefabrid@ich dHRhasw &% stﬁs&meag‘: velidd yIed180Mhb&Eup of 400,000
sequences that are ‘at |east
different features, each holding DNA from a different human gene, but some
employing a solid-state chemistry to pattern as many as 780,000 individual features.
[0047]) The array of molecules (“‘features™) makes it possible to carry out a very
large number of analyses on a sample at one time. In certain example arrays, one or

more molecules (such as an oligonucleotide probe) will occur on the array a plurality
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nucl eotides in I ength, such as about 15-40 nucl eoti des

in length, such as at |least 18 nucleotides in |ength,
w@rooeedass 21 nucl eotides in | ength, or even atPCPHES1002803696

nucl eotides 1in length. In one exanple, the nol ecule

i ncl udes ol igonucl eotides attached to the array via

their 5 - or 3 -end. [0048] Wthin an array, each

arrayed sanple is addressable, in that its |location

can be reliably and consistently determ ned within

the at least two dinensions of the array. The feature

application |l ocation on an array can assune different

SHfdpass. (sEdy as m«iem)p fa, intthleceaprpaqvidahnb@alr @gmtoder Tisuaimber of

. ddrdgersrs 2? ?ochLlﬂgsu 8;"1 h%r el OV‘\% gl?)? FSP C){J ﬂgﬁ% 6%’5‘% f 6%w &uch as three) to
aadénssmph gedss lG(Ssm gaaerdZ(IOo at least 2§9mn| !emaBOOhe 1&dsBO0, at Jeast

array, key may be : .
ORED bl DB 1 B bl o anams Ta 2o qhut S Bians T heincludes
aRRIGP héialiRoleallog sudh ad 8 dHuelaRAaE kéqiRncds th&rhre at least 15
ordered arrays are arrang ed in a synmetrica

i d
patclestides ﬁukengtélwpmcésdw@@pal%@ "&FP&H@%*C!"HW&SN@F" as at least 18

PRI &8s (IR Pinast Feﬂst rﬁd‘ll@iéoﬁdgé i IEh%Ht &keh M foast 25 nucleotides
spiral lines, orordered clusters) dressabl e arrays

ugdamgtgx & @n@mlerthp ceiadile mqhn:iet- iptigonudientisigs eitaahgd to the
pgq@ﬁn§dP;Q &%[relate a particular address on the
arr

ormation about the sanple at that
d@QFiS] orW(lBlmcim asyhydh afayed isomplris bildssabled at eat its location can

I
R as BT BB WP S o P e
faradyurfse featukd epifildatiyn dscatiah bangedrayegh ha:rdn)e different shapes. For

instance in a Car eS|ar‘gr| pat ch can bS
cOrMiIG By Ty SPeEIIH SGHEGA 0 WUl G and columns) or
[ 9R40]ar ATEGs, GO BEIRd atree (he ucﬁﬂanoﬂwemﬁim\e Rassdned to the

arrays, where the probe _nol ecul es are ar include
p%ﬁré? Aisthe e, yBrR itip aPRligdderneBIres e s keyanay bs Rravisted in order

PloQiofleNte e oBhii Y with rt‘l?é r@;g'leﬁé' tdrgliCoratiifR ﬂ&lt%' ¥ten,

protei ns/ peptides are bound, vVl Ce versa.
BPrHeENCH RIS dteatsrangsi prlp ﬁngI%?é £5¢i pattEon bbbmﬁéw waéd be

Sibsi-28 ?ﬁéth@F ga%@hﬁ Fslﬁlcﬁ 3s 1r§}égkhl%5%§tp1%t1{})ﬂl]fdeg bl 9&50&‘ ordered

one nucleic a ecule to an
t Hestessy odiddecisenbloarrays wsntilh gd:)pqmmhexaep@qbﬂep de thaAn computer can

odéér %%g%%@? 1) éjgorpaét% nt#a?ug.}]axdac%drgss o%t t% n}out'natlfm about

C acl a suf |C|e t ano
t the sa_liﬂlplﬁ@tMW@Eﬁ&&JMﬁ/H}'ﬁﬁG&M@ﬁ%B&dmg data, including for
onucle t.ide gB gﬁule forns base
t

ol i

PR Seil inRo, 35 Sufe cRaiRIeS B EPRPUIRE roliab R fopmpats. the

giﬁﬂmxduaﬂ 6%&‘&@1%3 onthefaridyaire Biragkeddregidarg) fog l](&ﬁlhcg@n a Caatesxan grid
et ecte ocequr e novv,nto one SKi e In the

at?ac“e“w@H %&%@ 5@@%’?@ |t gt fPaﬁww?%mond%amel@gr of

t{ee49pr @ato edritedpLitdERirtihears ProkiabasE® hrr@ys2 Miblefs the probe

blndlgg can be detected functionally by determ ning

viRetesBIEs Brefi IRglUHE PriRins IV Ras e @fgeé Soleydgs age or include

proteins, and arrays including nucleic acids to which proteins/peptides are bound, or
vice versa.

[0050] Binding or stable binding: An association between two substances or
molecules, such as the hybridization of one nucleic acid molecule to another (or itself)
and the association of an antibody with a peptide. An oligonucleotide molecule binds

or stably binds to a target nucleic acid molecule if a sufficient amount of the
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bi osynt hetic process such as expression of a gene, DNA
replication, transcription, translation, and the
woO 2002/09918051] Physi cal met hods of detecting t heCHURINOTION3696

of conplenmentary strands of nucleic acid nol ecul es,

include but are not limted to, such nethods as DNase

| or chemcal footprinting, gel shift and affinity

cl eavage assays, Northern blotting, dot blotting and

| i ght absorption.detection procedures. For exanpl e,

one nethod invol ves observing a change in |ight

absorption of a solution containing an oligonucl eotide

( éﬂéigoamlmaleogé)leauﬂd far m‘ab@ﬁtpan‘ld Qt_vl & loybaiii fbdab n§2@rg}t¢30m;]clexc acid
nm.as the r.at ur sl.o L ncrease I f the

PP e s S IEe R 06 ok Fuchi it 8 eicsted by any

t hescdute laadiﬁkdd%he JKMIERSBe bA, ARKQK My'p@ﬂs:@ﬁl & functional properties
characteristic tenperature as the ol i gonucl eoti de (or

avhlptrevlisanupdeotflecospler- af e evpmle dirding re be detected
mi’bﬁctldnrclll‘}“B?td&?errm%ﬁgmrﬁthetx tﬂ»ﬁlddﬂ?g%f%b?&%r\ld‘g effect upon a

detecting a signal, Such as a
phéesyntheda p@wsabamdb\cfbiewmmph @fergeae yDN#Y @pﬁsatxc[r() 05@jcription,

ThEnbi.ndh NANEL YReN an oligoner and its target nucleic
aclle‘m ’ ?re uen“Fg characterized by the tenperature

( T005)1]at mevh nﬁ@%dsfoftdee:cdh'g glmmindirg ofeotrgderhernanyi signds of

AR 0T Tl 5008 T e s 1

( 'Eh¢m)cal Fcﬂﬂﬁﬁn}m@) rg"Bl shiftahd Qﬂﬁfﬂﬁgﬂﬂeﬁva&e (a%)yb Iﬁ’@rﬁlﬁerﬁfblomng, dot

1008 500 ERhAERBH SlocPf reoabiea. (Db exdmele| @ifgcigd involves

a@bsm&tm&flc]ﬁ‘ng@a lipef dosbgition oFfa %%tmohﬁﬁﬂng QR YlikBRucleotide (or
to be associated wth certain autoi nmune di Seases,

| ARIAAIO8Y aBY & kAR P UCacie ) PR HuBeR 0% as the temperature is slowly

HenaehegC h‘pﬁ‘k%'h@ompél&ﬂweaor anEllO%qlerB()GEH td ﬁs tagget' the is a sudden
member of 3.4.2 is al so known

cliB@easean ﬂb&ﬁfﬁl’@ﬁé‘rﬁ C}r?a@ﬁ%ylocgﬂ@sraém\ﬂeﬂh%@&or{ucﬁgﬂqle (or
CofRlog &M taf: td?:{asg'c'm % h%m%ﬁ cif é}\t/‘ﬁ% ﬁlgunclﬁ %4 Bnohbr ample, the

serum-glycoprotein at contro I on of
almahehinvolves drfsceng mslgmat Isuely asam detactabledsbe, presfnaoh @fie or both

C{)H,\?ﬁg}géﬂ?r t%&% i nactivator). It regul ates the

act i convertases such as C4b2a. 15 WO
20@52395186bﬁﬁiﬁg%2®66d 208b&6mer 4155 tafgpmphasinicad istfyequently

S BELEAP BO% SOIRLEIGR L) S G0 Pl et o i

t tarpbexA \Mgm (he raeamnodardiigetlor moRyfiabldicaplext Rl4tia€ o a complex
ot h Q {Ening Wat son- Cri ck, Hoogsteen or reverse
e et

e pairs. Stable binding occurs when an
0 I[O@:H] ucCegipléifenDé A PSRt I 1)S Pakl OF &@tcﬁwskabﬁ&ﬂ%y Bf the

tar et nucl ei ¢ acid sequence under the required

CGH gy system. Activated C1 cleaves C2 into C2a and C2b. C2a leads to
activation of C3. Deficiency of C2 has been reported to be associated with certain
autoimmune diseases, including systemic lupus erythematosus, Henoch-Schonlein
purpura, or polymyositis. C2 is a member of EC 3.4.21.43. It is also known as
classical-complement-pathway C3/C5 convertase.
[0054] Complement Factor H: Otherwise known as beta-1H; a serum glycoprotein
that controls the function of the alternative complement pathway and acts as a
cofactor with factor I (C3b inactivator). It regulates the activity of the C3 convertases
such as C4b2a.
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[ 0056] Conplenmentarity is the degree to which bases in

one nucleic acid strand base pair with the bases in a
wa@ewangsisticl ei ¢ acid strand. Conpl enentarity iBCT/US2007/003696

conveniently described by percentage, that is, the

proportion of nucleotides that form base pairs

between two strands or within a specific region or

domai n of two strands. For exanple, if 10 nucleotides

of a 15-nucl eoti de oligonucl eotide form base pairs

with a targeted region of a DNA nol ecul e, that

ol i gonucl eotide is said to have 66. 67%

d66pFle réiomaplementarithand pejicontagle cONpIementinity: N1QRETEs with

I&n‘ﬁ]gmgnttg?ﬁ%clg' Sagidqst& "?n sla%ig édﬁ#ﬁ?&t tri Iex wn%rélhe s}xmnds bind,

hagkerigiaty, so m@hﬁthhaiwmmn@wgoge@udt dﬂxbogsl&-en”@lr edieke Hoogsteen
.a‘?nd atar nce (such as a CFH,

SRR MR A RN SR QA

&l@ﬁ\f&ﬁﬂ?@o@:ﬁd (R &EQ thub iR € S8uRE e OhddABErdRaiES conditions.
forgg the percentage conplenentarity that fulfills

{8036k o Somplemeniagly srbmeares (o whichdesesipane nyglpic acid strand
QIR baIFRn e bhsdsGinfaldebod dLARTBic GRRIN 2B nt%rrﬁpleﬁgntalbt

general, sufficient conplenmentarity is at [east )
mveméml)eséeﬁmbed Ry peecestagaibat is W@%Pl@l@ﬂftw@ﬁémﬂéwlt%ﬁs that form

' G\Sasle ?Qﬁg b@t%% w8 O(?rﬁfr) B%@p%%} cq;:%qlgﬁ dr hoﬁlgﬂmuéf t%o/ﬁmnds

conpfenentarity, east out enmentarity
drorexempi, if Eastcladales OIGO%m@mvpidermngbaualeqnde[fOﬂﬁ&)zseﬁpaus

t\pq{x 939& {ed rg Li ,gﬁ% NE\ tthaf | l\é%eon%rc]pegﬂlc‘ig pstslagc? toI l‘ya%e 66.67%
consi nvo |n esta
ocmmwbltmemmnmmtthalrdagmn oﬁDNsAk tdrpexeddi n t he art to deS| gn

riate oli otlde f.or use .under the desi
ARRGTET SRR Ber OiRGtots, “BlpiciSh GaPmer ool Mg e
Ermmﬂeht rﬁﬁﬁb&@ﬁb&%pmiﬁ&xh}bemfwl g%hualbotuﬂ@ﬁho)acule and a target
cular Cl onin Laboratory Manual , 2nd ed.

VO
1""§? eIgafid SERYINNG %%hl?ér"’ CiripBy or &%PCQF%%%’) “O&ﬂhdze"sﬁefeﬁbab‘e
Hpdiag, WiYen éﬂ;%@sse& 0P AhsUBH\b( PREW g O BRI irsF6HARd, the

Al on? chai n pol ynmer which _includes the genetic
e C@Fﬂﬁiﬁ@?ﬂqar!w thgt BYGEhihngoy sansangefiaas ha{ﬁeds about
[ ) e
o o A BT RUB) o fep B i SErfICRFALR
esapplemeniar l&hlbl%é@a@ﬁ@@%ﬁ@%{afoﬁmﬂfmm lpass @boytaiddni ne,

HARPRen G231 ey A0.YQANHLAIRIRTPET KoRUNEL AR 0

m ne)” ‘bound to a deoxyribose s rto
pimsgjhmemagt)o @apleast aixma@&%obompTcmpxhtetls', of evarcdtdedst almsit 100%
refng le% ttap]t as codons, in DNA nol ecul es code for am no
S pyol ypept i de The term codon is al so used
f[oﬂssh e Actblor@gbamjutmgm(cﬁnﬁe qna:lrmthmﬁ @rayn)ntaaﬂrq wensiésrations

ggﬁ%}g%&' ?sgaclilfsgﬂggc el?lgiélg con&hon%at a low one Slilll ela in IR)I\IAart to design
appropriate oligonucleotides for use under the desired conditions is provided by Beltz
et al. (1983) Methods Enzymol 100:266-285; and by Sambrook et al. (ed.),
Molecular Cloning: A Laboratory Manual, 2nd ed., vol. 1-3, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY, 1989,

[0059] DNA (deoxyribonucleic acid): A long chain polymer which includes the
genetic material of most living organisms (some viruses have genes including
ribonucleic acid, RNA). The repeating units in DNA polymers are four different

nucleotides, each of which includes one of the four bases (adenine, guanine, cytosine
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[ 0060) Drusen: Deposits that accunul ate between the

RPE basal |am na and the inner collagenous |ayer of
w@enmcldasirenbr ane (see, for exanple, van der SetmE{E2001/003696

al. (1992) Ophthal no!. 99:278-86; Spraul et al.

(1997) Arch. Ophthal nol. 115:267-73; and Mullins et

al ., Hi stochem cal conparison of ocular "drusen" in

nonkey and human, In M LaVail, J. Hollyfield, and R

Anderson (Eds.), in Degenerative Retinal Diseases

(pp. 1-10). New York: Plenum Press, 1997). Hard drusen

are smal |l distinct deposits conprising honbgeneous

eayl thxypﬁhet)ilmunm«eaidabx)aritubsasegansu ahligh a pmﬂﬂ)houe group is attached.

h’la’n E:?hgtznls}%a o’udes r?l%lrﬁ%?r%a eﬁoedé)l?gr’g’ lgAtr§§ ecu eIE U3& fo?rul%ino acid

com pmnypa:mmeu QTmnSnmnﬁHcspxh aNooﬁsIed perahe lce&esp‘ﬁafmx gdatgen

may be cal ci ru r "bhasal
FoeR i) uences B geq buclerides in e h e which e DNA
wWeehdd ,smhcd),a‘egrrrs a |layer between the inner

coI agenous | aye of Bruch's nenbrane and the retinal

900ht Ruysen; Fleﬁh"é Hptpccurpylgtechat wegrpthe KRRE bagsp lagrina and the

Slr{ﬁ%} 85114t SRS hyd dFFhlcint ﬁk%&gﬁééleé yfor &énEplE han der Schaft er al.
exception that | t 1s not nounded. 0061 act or

(89P2) Rppihoduel 931238-86% Somqbleem’eht%:?)ﬁmdt t@)iahqlewhahlé 267-73;
p%J‘Wh f %1 &0 g%)stggﬁghgcgcctggp\ﬁwsgpo g&ﬁgraélﬁlpselnsm monkey and

converte conver ase
newben, lofMEQt\'Bdlﬂ, JzﬂoﬂlvtxellaasdeR BndemsonBde) in Pegbrerative Retinal

P(P%qb&ZP?er n :1\Sae pa VPvalgnouln\{ ?,eg p%g&yg% % Ctser\xl grte smal] distinct
coepisasreomprifiag homdgelyecﬁ‘lls dosigopthieic mnmmdlauhutar@uﬁhay Mound or

and. t he cat al bu b, .The active subunit
B PEPREEE R sloped BOlRF (ot dhibFa el atierESt v
f oMoEdtRoas, el RaditMey cddin B u§&dns AV §iiere Q. prBﬁle‘sS Some drusen
al so known_as al ternative-conpl enent - pat hway C3/

cBryérrakélied oheiprme HEfse dma%?ay s‘ﬁioéjlat;?ldweé‘? df‘rﬂ°§4€ is used to
SuseABE hRio Ho\bs AHatéri A Wali6E ForhR Ata §1rl§él¢v€en mesiﬁ@&%ollagcnous layer

such as Al However, such suscep ?I bi |
n8t Brusisineembrage end the weya pment em@ehﬁ@ (&P aéféus material can

[ } SlHﬁEll ?c%}ycf}?dm-ggﬁ h&%]@éﬂc&ﬂ g& fﬁcqitx'cgﬂxd?lf thgtnit is not mounded.

I vi dual r onnsone or gani sns,
hﬂ}ﬂﬁéi y geactamB 4BE3: drwomatnm(vr foCOtThJéefpalMﬂ mrfthahltehes pathway of
f 95m§l%m%m ac‘ét}v%no# QQBEPE Ysoc.eon%ﬂa& ﬁg %ct&od 9(%3}/ igpgﬁase. BF is a
| ocu to an entire genone plotype can
20@MeH 61 BE RECTU J6$2 0@211@(&3«6961]ata$ sothe éﬂl(md 4s@a singleichaih

S#&g})gﬁt%cz*}ﬁgn 2ty fe)lnyr}‘%%@gl:%eangté n%NaF@QV ¥T b 01 %leageg %y complement

85 S0C! at
[ Blotod]d yigldir galuhz abhedalytit lcgmmle aal thdeatabnit subehit Bb. The active

nIo hybridi ze b hy r.ogen bondin ghihic des
VRRH 18 T acenng Bpatue et pepsrlS B babla b e digarve
bpmdwag ChginwetileC BIisel@kiiwh Bagasnatcene@niplbment-pathway C3/C5
nucl ei c acid consists of
convertase.
[0062] Genetic predisposition or risk: Susceptibility of a subject to a genetic
disease, such as AMD. However, such susceptibility may or may not result in actual
development of the disease.
" [0063] Haplotype: The genetic constitution of an individual chromosome. In
diploid organisms, a haplotype contains one member of the pair of alleles for each

site. A haplotype can refer to only one locus or to an entire genome. Haplotype can
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nitrogenous bases that are either pyrimdines
(cytosine (Q, uracil (U, and thymne (T)) or

w@eoo70eds8y adeni ne (A) and guanine (G). These PCT/US2007/003696
ni trogenous bases form hydrogen bonds between a
pyri mdine and a purine, and the bonding of the
pyrimdine to the purine is referred to as "base
pairing." Mre specifically, Awll hydrogen bond to
Tor U and Gw il bond to C. "Conplenentary” refers
to the base pairing that occurs between to distinct
nucl ei ¢ aci.d sequences or two distinct regions of the
sdrerafierctbe sst af:$idgbexq-uknoée ppROBSPhisSSdSNPisE frluing 10 be statistically

bl e" cifically conplementary” are

}{’?&“teﬁ%gt“ g echlt'onpg dISuffl ci ent degree of
c[cmﬁh]e mHyaidizytionc Dligbatcissiidds andmkis petods }Wbrhilmwmydrogen

tcc%k@%i ween tc{éér i no%,c e ti dge o(rgorlp%/%réecg?loogsteennhydrogen

%d@ﬁy%mén%nqnah@mmﬁﬂe@oceb@wq{’(ecxec;@aah%ﬁmt%y
to its target sequence to be specifical

hyioBeRouabages that arg Eithes RYEInaidined cipsiag é&bgﬂ@csl (U), and thymine
d I
SO0SE DL L LE N 3908 s s o
nlanr eggrebonsis defweeasn wrtrhldumﬁeandw@pwame fauﬁ ¢hg 'mnderﬂg ohtge
Iee f .

CBRAFLIBONS B T ORI Lo AL OB SEBIERUR A v
oﬂwcgogmcbcamt todeool], ambhGogilk lwondniorG.t é(rl‘gmplmmlwm'c exfers to the base
uﬁ‘ﬂﬁ Fl§ O gcct:dr(s) %%twvgqerel [[18 gfs'*gfe’ gtlgrlguccg 19 Iggn(rcj]i uelonf]cgg gr J\Ychgl’etmct regions
cafstbe eﬁme muvllemmS@msnm systens. Such binding is

HUE LT sbPefRalR Brbrinfe el R o pemplamgntary are rms

degr Bascatd a SifficRGe e bl &omy@w:ndﬁnsz B NGhat ARl tah@ specmc
nat ure of the hybridi zati on nmethod, of chojce and th

CORPBE 8IS b&hﬂe?’bﬁk?ﬁPHgB‘Fuct"Ffé‘WBf I&P23IRg #dche RN%cﬂr RNA

SRELENTAE oliEBARIE d% or oNionit@ERRIeAndlsE Med not be 100%
hybri di zati on and the ionic strength (‘especi al Iéthe

NECMRISHEBIar{APHIS tasgat seqitense fobg SRECiff yﬁwbrlidmab
bk écﬁ{uc}@ohhe gﬂu@zﬁ&é ﬁ%pt:&?icﬁtlﬁ hpﬂ;‘?&gyblgfwhen binding of the

hybri di zati on, though tines al so influence
seligangelestide onpralbatd tdm sargerglal’% AgRNAY oletivicaimiesferes with the

ox?&?rkatl QT oh &Fhd Bk PINAE ”%dg@r tld S Yl A grgrcﬁ‘agf‘e)e’ of

I hngency are SCUSSE ook et a
MadrepleirentaCity i agrid Ach-apanifit brrﬁul@nﬂﬂule ,olignoucld@idd@r analog to

2007 ggeaisgg PCL (2001 (gpg?%,here Lo ,§bmalmg %&,red for example

borator ess
N):hdet @agsxolorghaptmchu&xsandhéldaseajfdn Au&xﬂsedaysair sgbtemShSuoth binding
Protpocols in l\/bge Flar Blology 4t h ed. John Wley &

dg/fsteref Lo as srrey 8t purposes of the present

dio®ebps u{ﬁmd;ﬁtrolnn@ﬁmmoﬁgPefi'uningma paﬁftﬁ@zlimﬁgﬁees of stringency will
C?arlg Iﬁitglpéqn gg Sg@gt%&l}g g)%l/(&el l%gb%'%g zla%r(])nvglethog of chocigg gnd the

composition and length of the hybridizing nucleic acid sequences. Generally, the
temperature of hybridization and the ionic strength (especially the Na+ and/or Mg++
concentration) of the hybridization buffer will determine the stringency of
hybridization, though wash times also influence stringency. Calculations regarding
hybridization conditions required for attaining particular degrees of stringency are

discussed by Sambrook et al. (ed.), Molecular Cloning: A Laboratory Manual, 2nd
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m smat ch between the hybridi zati on nol ecul e and the
target sequence. "Stringent conditions" nmay be broken
walewr/0p318H particul ar | evel s of stringency forP@DU82007/003696

preci se definition. Thus, as used herein, "noderate
stringency"” conditions are those under which

nol ecul es with nore than 25% sequence m smatch wil |

not hybridize; conditions of "nmedium stringency" are
t hose under which nolecules with nore than 15%

m smatch will not hybridize, and conditions of "high
stringency" are those under which sequences with nore

treain vw%m GodtSpingi HIzlanﬂLalfhﬂiXbl)dPl?e@s &R prin@N3arBbr, NY, 1989,
g g ‘ﬁLL g ncy" are those under which sequences

Wi TP Darch b ap %*unghﬁwérﬁhfm?'W'wwlpkﬁcz@r Biology, 4th ed.,

[ Q68 IWiTheas Sddsomicnaobs. an exenpl ary set of

hybr i d| zation conditions and is not neant to be

| i[8P¢TIngForpirposqs gif tisy priepaye ﬁwl%d& egtrngent cemditions’ hatcompass
S 9 , C at 65C.fo

1 RERB AR by oROAIGH S0 b8 ockl Sierfly B57eg 2%

f opisIBtah heywveen 'éla(hb’bf itNgation WOMUId)arﬁb(thSﬂfgatt seﬁﬁého‘eo I“Strmgem

2 S h  Hi tr|n n de ec ue
Rt TR E R 7 A——
5xdefiBiicBST Hats, H5Ced Berdinr nmiditerle BekEEncyMaDdititng @rc B%se under
Sg@a% RT f or 5-20 m&u g% each Wash_ tw ce: 1x SSC at

T Edsples i mers than e stawres mistgaiel il aet hyhiriize;
s egueitioas of h&édl&hﬁ{tﬁngér&@t’ 8fe thB&uRRYWHIEN Eloldbhles with more than
V\d?lj di.zation: 6x SSC at RT to 55C for 16-20 hours

o gismagill gt hybridize andisendjtiopsrot thigls gringeney-aggthose under
MwhitieSeq@hdes Vit Rdke 112012892 Hhisrilch Wit ﬁﬁ) idize. Conditions of
bl0|0 i.cal conponent (such as a nuclelc acld

3? 1gh st5ingeRa Y, arg thase yades wiiph hemrepesrwith more than 10%
Stﬂmhﬁ{éﬁnlﬁhl'ﬁbt%%ﬂ&ﬂeed or purified away from other

|o o%lca conponents in the cell of the organismin
Q481+t h'éhq;mﬂ@@megns amextetnpddryyseociChytsidizatioh caaditione tnd is not

?p gg}% extra-chronpbsomal DNA and RNA, 19 WO
2007 O9518é2m / US2007/ 003696 proteins and

or QMMWM
have,, »1sol at ed" ycl ei ¢ acid nol ecul es
and p?’% A uri i ed B§%§?‘a"ﬁ&§ré fon{f hewigat i on
met hodsh (wie: term al sozg @@@&@§orﬂq§1‘n?él%tlﬂ'g '(ﬂTmrel%%ﬁl%tes each
and G&otelns preparedﬁgy reconbi nant expression in
P

host ™8P fWigs: wel | as c S&ﬂﬂ§6%§h®h6§mnewfsnadle|c

aci dyfpy EﬁﬁHé@r?Q%ﬂ%e@(s%&%ééﬁées l[l-xngE%]re koo agr?tétpl or greater)
di sequi rirum

al | eHplaridizationo 5x-6x SSC at 65°C-70°C for 16-20 hours
Wash twice: 2x SSC at RT for 5-20 minutes each
Wash twice: 1x SSC at 55°C-70°C for 30 minutes each
Low Stringency (detects sequences that share greater than 50% identity)
Hybridization: 6x SSC at RT to 55°C for 16-20 hours
Wash at least twice: 2x-3x SSC at RT to 55°C fér 20-30 minutes each

[0069] Isolated: An “isolated” biological component (such as a nucleic acid
molecule, protein, or organelle) has been substantially separated or purified away
from other biological components in the cell of the organism in which the component

naturally occurs, such as other chromosomal and extra-chromosomal DNA and RNA,
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or nore loci, not necessarily on the same chronosone.
LD describes a situation in which sone conbinations
w@bRooalopsaBEs or genetic markers occur nore or | BEEUS2007/003696
frequently in a population than would be expected
froma random formation of haplotypes from alleles
based on their frequencies. The expected frequency of
occurrence of two alleles that are inherited
i ndependently is the frequency of the first allele
multiplied by the frequency of the second allele.
Al l el es that co-occur at expected frequencies are
gabtidyandeorgmdlienk Ngeleioadid inoléduies fnd(prddeinsabushavEibeen

pOSi ti qQr. ot her si nlflcant seguence) on

T T R L et AR, b R R
Sfﬁﬁmti@n Wdihdd3. ahgeaen o ebPAERS AliBleic ddid B ules and proteins
instances, a mutation will _alter a characteristic

or.
tRIEPATeq By aersyRiBant cyprestinp dn p fostst! a8 Wil & hsmigalyesynthesized
TYRSS ¢ AbidMHORLAICNSd fldigle base substitution point

mutations (e.g., transitions or transversions),
d®020]1 oddnkageidisempulibrigm (LP): Sihemse- rantemasseriatian of alleles at two

t&]%&e 1@9# Pb{]r?gcgglﬂﬁgl Sh g'lle Ja %‘ﬂ‘oxﬁggonnqe afb%ek%}g%sg%gtualion in

sequence 0 ded NONSense nmu
aWthh hsom dolnginativins (oﬂ uhdeﬁaoxnmeet ax]mxkcml @acurl motehw leafeequently
s or eti ons, _nutat

rtlo an be in-frame
'Ho‘i pocfﬁ’ n‘g‘"f (ke pgFed from 8\5%‘?‘ nI1 ?8&5‘%@@)‘“8‘?‘”63 from
f,na:m@; iﬁiﬁed bn mﬂixaﬁrécﬁﬁﬁcle\i\ﬁ‘ﬂfﬁb eﬂf&éjztd’cﬂ%&ddenbfl of B€&currence of two

readi ng of a r f codons of t e
U e Snchiad Pefrartots B FenuoTN R i g apultiplicd by
dwe fequehs, ANRS e&:%ﬁd Qfler. Sﬁtl%sQﬁﬁtoéb bétut ReeiccRidTadquéficies are
frame). [0073] This term specifically enconpasses

Va4 it botnshinkage eawilibBuhr ough somatic nutation, for

' MV@P Cq.dceS &ht Batitiah &f i QMR hiter! s(}gn‘i’ﬁéﬁx@%@q&%kéfon a
but not ~constitutionally, in a given individ

Euapiosamef such somatical | y-acquired varlatlons

e n t At r |t i
Y05 B, My U B LEEREPL o b romosom.
i n m\neﬂnetpnm a gfutgtionceilbalteThai chatagtanisst ©0 traempmm,sbut this is

attaff’\!l'% '@kl { %&S "lbﬁact iogrrn%tzﬁ %% Pélu&eoga L 8uH§m gn p(?lht mutations

er
r @aglj transiteoms mstfaab}eesmm)n@ala;mdaﬁdmiwm:mm besyehsaer muedions are

ohos el TUEHUGE § HRISUPIaan o PROC oG F SSiars of 18 et proein

ON@fsEﬂdéSmWahbns mﬁ@hmhﬂhhsmmceaﬁ]@eétbaedd&el Dithe ktde of
gener.al | ers to the subse f constitutjon

S eatians Br ALt igihs 1 BS Ity B AB0) HhenRIngd e frapie of the

f@&eﬁhl@ﬁedb@ﬁ&e@%lfﬂ:ﬂﬁa shifd in@atiehs, whitdl Mﬂy‘r&ah Bn &ﬁﬁrﬁﬁsr@daﬂng ofa
anti -sense strands of RNA cDNA genom ¢

sipraerstmigerfaf cRdongr{@nsrpiter lg3ds %@?@r@j@l terﬁr@"%'ev @f t}m encoded
Nuoheatdudeo RS SreSerlc® offa stop codon in the alternative frame).

[0073] This term specifically encompasses variations that arise through somatic
mutation, for instance those that are found only in disease cells, but not
constitutionally, in a given individual. Examples of such somatically-acquired
variations include the point mutations that frequently result in altered function of
various genes that are involved in development of cancers. This term also
encompasses bNA alterations that are present constitutionally, that alter the function

of the encoded protein in a readily demonstrable manner, and that can be inherited by
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ri bonucl eoti de, deoxynucl eotide or a nodified form of

ei ther type of nucleotide. A "nucleic acid nol ecul e”
wa@sgooasesisherein is synonynous with "nucl ei ¢ acPdl/usznd7/003696

"pol ynucl eotide.”™ A nucleic acid nolecule is usually

at | east 10 bases in length, unless otherw se

specified. The termincludes single and doubl e

stranded forns of DNA. A pol ynucl eotide may include

either or both naturally occurring and nodified

nucl eoti des |inked together by naturally occurring

and/ or non-naturally occurring nucleotide |inkages.

[ 00 &hildves béat uffected ivalividesl, 19 diis réspBat thei tBinh 89cdifhs with

manoner that includes a base |inked to a sugar, such ‘
asP 8Fye1§/?r PH‘\SB]’ né® dgiRedhReiayy. By seprapily: refpnsite ge tubseteasfconstitutional
oral@rdtianse. |inked to an amino acid, as in a peptide

niﬁ@ﬁhc acid (PNA). A nucleotide is one nononer in a
p c| ycleieacid moleralst iAdpolymgrie iemn pherlgotidest Which may

S QAIHIBAC BoBfseRASHERI aris@sPAl Ay glt %ﬁA,dcel?I\GIkgg%rg éilcl I§NA, and

digonucl eotide: A nuclelc aci ecu
c SAHPIPEYF Ay andrigixied poly3ge obsebove. Aenelcotillbeefesy ta

of, j,.nel tranded. depxyribonucl eoti des, .
o ERLEELESE TR B R S8 e
r i*posieis] wad h@@pleRNﬁ:tﬁéﬂ\herhth is?ﬁor@lﬁxﬁbtﬁﬁhim gmfcnéifaa@kad and

NAS, ot hers, .The term "oligonucl eotide" also
ey LR AT FleSe Frulf 5 SRl oD Rporenin s, unles
nmiotheswiseesppdifisphahe teraniticRidys sigRedYBRI £ral8&Eforms of DNA. A
poli/msrr bg sone gxanpjes, ol i gonucl eoti des are about
18°PEUCEB0HT "5Y 'BHYES Cithrriog Rgthatrgly eenrping and modified
14yciebridésBinkkd todedtherl, tﬂfturgﬂg Q@éﬁﬁn% Qnd)o?ﬂgﬁ-lﬂatu%n%ccurri ng

ol i gonucl eotides are about 25, about 30, about

aBBCIEoUer linkaggs- 45,  about 50, about 55, about 60 :
biees) akabeofide &RESdes2ORYL nd; I R3S &S des -

or about 80 bases in Iengt %1“ %’ng‘ﬁﬁ"c Iagjg%'% e%qpr%))nglgdes a base
S F‘ﬁb‘?‘%msﬁ sugsteach fop pyxismghine, purtie orisgathatic pRabEStHefeof, or a base
PihRES & arPimiTYachE A I randed, .f anple, for .

use in t%elncoﬁ?tFSgﬁrgH%gﬁkﬁ“ﬁﬁ?%ﬁ?dgngs'QP"”dem“E‘SO“e
oMagemse Frea PrlmscleatidbeAsiutretids espened refidts ito BRNBGuence of bases

g&{gﬁgg&bgggh%%s. An ol i gonucl eotide can be nodified

usse .'ove in rgference to nuc!eic aci d
N6l eQlig@higentity: eatiuclei aahmdeecal @dneedlyf ddiBrising a length of
e%HS bLidd QUG &! cy 2L VO %007/095185 PCT/ US2007/ 0 36935 _
adl d-Sourcas 't oSN SIEn s et steanded depprioghcleotides,
L B it et oS, s DN
[ s @SHPH%}%W@F}W RNAS, Peiong pirers. Rbe tame dliggnecieetide” also

Thelyges YIPs MY S¥RIes Ahat Reart BRSHERLLAL hARSs @%8Sphate) and any

sequence differences) which are generally.

bR RE ¥R RIST POYEIS: &8 seme exaraples.cilizanucigptbigs sraaizbut 10 to
gL 80 iaSes! iR GRS r WU ijke i I {der .
sequence p#odué% fqﬂctfﬁﬁg1#@]ghﬂga§rggtﬁbé%eié°r§8ga“”‘"
pﬂeeaﬁljlct(gtberrﬁ]egqr@p}ﬂoggns aie gbout 25, about 30, about 35, about 40, about 45,

about 50, about 55, about 60 bases, about 65 bases, about 70 bases, about 75 bases or
about 80 bases in length. Oligonucleotides may be single stranded, for example, for
use as probes or primers, or may be double stranded, for example, for use in the
construction of a mutant gene. Oligonucleotides can be either sense or anti sense
oligonucleotides. An oligonucleotide can be modified as discussed above in reference

to nucleic acid molecules. Oligonucleotides can be obtained from existing nucleic
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refer to variants in the sequence which can lead to
gene products that are not functionally equivalent.
w@eloyoesiphi sms al SO enconpass vari ati ons whi chPCEDNS1967/003696
classified as alleles and/or nutations which can
produce gene products which may have an altered
function. Polynorphi snms al so enconpass variations
whi ch can be classified as alleles and/or mnutations
whi ch either produce no gene product or an inactive
gene product or an active gene product produced at an
abnormal rate or in an inappropriate tissue or in
r gspemeeey (doxaﬂfxainnﬁppgeopniitameclsm Ambu! san Blsptbigestypthichie (for example,
termis nterc mnth aLIeIe as
a%rﬁl%ﬁ lé’fjélgo'["g‘aefﬂ' ”IE’M")V ”‘21 % 2 Bt erred to,
f[!lO?VDStI&inﬁﬁor;hyisﬁh eAMupheat ind@e posd $dqoanat "I(‘jh‘dﬁpcﬂfﬂmbhﬂnsms can
variation exis the c e | 0 aci uen
ct e B gt (RO SoaE PAETErUINGh SyEareEi3gany etween
Sf?ﬁ?vn@&ch?ﬁr Sﬂﬁfé}ﬁ'éﬁfdtcséédﬁpeﬁnd E&ﬁ%l@l&aﬂéhﬂwhlch while having a |
nol ecul e or protein that is Iinked to the variation.
[ prgqnt Peglsase.yadyme; fupetionaldy Igg%gleabg?j}e pigdugty, The term can also
| fé%}ttbfuaﬁ9+ in t&%ga%ewtm& 1A &@gé&aﬁma@@m 2Rt
target nucleic acid sequence. Probes™include a nucleic
amruuoh'dty eqmv‘étnlaﬂwgdmmhhmsmﬂmwgatﬂa& Yastaaions which can be
dg]t g(? %SS alke €3 a d%r n%ltlgsgnslrj\gzﬁce L].y {p‘E?clu%[% %F'g%gﬁ%quts IQ%%ic:h may
| h@wdealrea@ﬂ hmctmw el’olgmbqpmsns alermzmmlmsbsam:atc&s which can be
fa t ‘a%is, ct E]ﬂ ‘?’ qr fl1 uoresce ut ran
@é “h%!b%’%‘n‘g’ 4dg- é‘H?S/Tr%’ SN ﬁfo%%’ F&t T &8E F"RgH ©
anﬂcgve gagRotiict ioh @n abeve gerefprbdlne psoduapd aoem igtoembbrate or in an
various purposes are discussed, for exanp

SHIRBPGPKI Ak Lisspe of @defponbﬂ/b(? ér&maaplogrlam Wgnul}&s ]@urther the term is

L 2196 ad Pin¥erMadgahbly Aith fthle ayMlpropriate. Col d Spri ng
Har bor Laboratory Press, %kg]%ln Har bor, NY, 1989

L0785 bRy mehihs Gigha reBrEde ol ImIcRpP L isicleotide position at
B\N‘Bli&gl}ﬁe vAti i &fexistd qw]thw&nﬁ C%e&n%%ﬁe atdGequehed Raused by the

[0080] Prinmers are sHort nucieic acid nol ecules, for
i nuclepréde At PdNik thange desomg Othen eharaeteitic frthappeleic acid

| GRS B o fin BXRIPN Sk 1B nd WA G ZE Lo conti guous

conpl enentiary nucl eoti des or d sequence to be
alf979] i Rrobkesanad Prdhérs: oA ipgaheumingoiscsies 1dmylﬁlableabomed nucleic

R A
aisneakbel tocancadtosspatdobodasivy, 4 @&tgﬂhbl@lwbci; br athelr yporter molecule
nuc bridi zation t ween .
e ef REF e rofaef i g TP GAabeR el AR isotopes,
pémzrgmie axdseads, oboafaengs tlfgendﬁrcbﬁhllBN&CSédrﬁbd ﬂbyraacaﬂagems
yerase enz airs c use
ﬁﬂ?tﬁrﬁ GA FBrv . Mpers for 10 eaBg punpecs ffb?*eéeaw&% Jabels
b}ppropAatRGhr Phridis PRFpILE hl discusded, ﬁif&'xhﬁng(‘faﬁﬁ 88mbrook et al. (ed.),
met hods known in the art, as descri bed
Molecular Cloning: A Laboratory Manual, 2nd ed., vol. 1-3, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY, 1989 and Ausubel er al. Short Protocols
in Molecular Biology, 4th ed., John Wiley & Sons, Inc., 1999.
[0080] Primers are short nucleic acid molecules, for instance DNA oligonucleotides
10 nucleotides or more in length, for example that hybridize to contiguous
complementary nucleotides or a sequence to be amplified. Longer DNA

oligonucleotides may be about 15, 20, 25, 30 or 50 nucleotides or more in length.

22



[0081] Methods for preparing and using nucleic acid

probes and prinmers are described, for exanple, in
weanesiks et a!. (ed.), Ml ecular Coning: A LBODUS1007/§03696

Manual , 2nd ed., vol. 1-3, Cold Spring Harbor

Laboratory Press, Cold Spring Harbor, NY, 1989;

Ausubel et al. Short Protocols in Ml ecular Biology,

4th ed., John Wley & Sons, Inc., 1999; and Innis et

al. PCR Protocols, A Guide to Methods and

Applications, Academ c Press, Inc., San D ego, CA,

1990. Anplification primer pairs can be derived from

Prineiusan bgaanesded faot camplepieatary jargd iRy Acsispd byrnucleic acid

mﬁ%'a?}ﬁog'l@hﬁﬂg? ﬂ_ytlgl% b&t%‘an Qﬁé‘eaﬁﬁ@r ﬁ“ﬁlﬂe"f‘zﬁr é’tfbﬂiw strand, and

SI on I nstitut e or
Bhemtigti raheRedenied hlor@hbldrggd?NM)\rdnG)w zoDNas‘r polymeyase enzyme.
ill in the art ciate t ecifi.cit
Jraer el i o SRR B F b e i sf iR £6 Smpre, by

|tea@OR or dthespudl€icaeitieam plificitibainfetigsdsairewmsipahe hitcad described
q@gbes and priners can be selected that include at
Y- 20, 25, 30, 35, 40, 45, 50 or nore consecutive

TOOBEPt M@Bo® foR phepadifl andUSine dhtRR mpﬁm@esnd bﬂ&%&] are
Sanpl e: A sanpl e obt ai ned froma human or non-h

rAgsebeds ey ample. A8 Saabgotked &/ fed MPE?@PE‘&IC‘%'HH-%% /ésLaboralory

Imhwez,@d .l:d s@sphes C%‘?@ﬁﬂllm% %tﬁﬂ%bﬁm&w ¥l 8oldSpring Harbor,
é)ects including, but not limted to;
$

ells
h2&: WbbbfdlqlySffql’UP'@éOCOéu‘@HWa@CE‘IadeG‘O Y, i ed., John Wiley
rSo‘ﬁQtirMe% 95‘%.{ dﬁﬁkﬁ‘?%ﬁ FUR BLABLhIS SN@:I?;;&S(OSI%VJ&H%M
asnm) rac e I'lTs; biopsie or surgically
r@n@fu@@ﬁonzs s%cu@lemmli’raadilng Sum Bigso, Citat! 990 Anfiglification primer pairs
:@égg%lcfgeai vlléa 1"81(1? g] fkfn];)\rngzsggnencfe | 2F ?ﬁckrp%lﬁ?ﬁr?lnﬁll h g cé‘x%%%r programs

par a
Sinrdnded fmraﬁhm mgposeliuchas Psipier (mm sm@mr@sl@r)m aWtﬁtIeheazH; Institute

Char P aph epRsCagoRGat Ay, Cage gy skl the art win

Odppidvadity nige ahe Hﬁ:l’ﬁcxty[&Qﬁ?a]m&ilﬁlgbrebé\bﬁbﬁﬂkt fiereases with its length.

Pal hi sm or SNP: uence vayi ation,

Bt 1 b P aimE P RFGH  PABES SHILHA e Cap be selected that
tiRYRae et (elih, 206 95030, 46) 40 50PH Aidrd @ondehtive hutlédiRies of a target
genone. differs betvveen menbers of the species. As used

hatcdshidetsg@ianéfin " si ngl e nucl eoti de pol ynor phi sni' (or
JUOB2] NSaksne: BERHHI0 B8R PG WTRMN $Ton-hu?hiS mABnal subject.

fall within coding sequences (CDS) of genes or between
g@ﬁ ssed hareiay hiwlegical' sampige ingoge gbsarppjes useful for genetic analysis in

bjecy dgrgc%\%ﬁg(aﬁﬁ not BHiRA%Y: ceRNRS WL Qh@ﬁ@dl%ﬁlg asrﬁgﬁ i as blood;

or may not change t am no o
i dermaevper mcbfraptmqwém@d (Fch dspenun ormgﬂsmmmmagneé ga!ls biopsied

ddnfsf %135“ naénlx e%suss %‘?nclh&’ihg%u%ﬁ?%ﬁ%ﬁﬁ k'rgﬁ{: unﬁxe frozen,

occ
t ﬂineecbmcfonnal@m: aildl/erj emhe:idmdbb iperaiis; tbansnr)n]k[ ﬂﬂﬂ 4§crapes surf ace
Human

R PR A B R R I oof als g g bgne marrow
Sishjrees; BALL valiweasediddl skwabsvagilvbl swabs; and oropharyngeal wash.
[0083] Single Nucleotide Polymorphism or SNP: A DNA sequence variation,
occurring when a single nucleotide: adenine (A), thymine (T), cytosine (C) or guanine
(G) - in the genome differs between members of the species. As used herein, the term

“single nucleotide polymorphism” (of SNP) includes mutations and polymorphisms.

SNPs may fall within coding sequences (CDS) of genes or between genes (intergenic
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[ 0085] Methods are provided for identifying a subject
at increased risk of developing age-rel ated macul ar
wale@aneyidi i on (AVMD). These net hods include anedTEE2997/003696
the subject's fcrcror B (BF) and/ or conpl enent
conmponent 2 (C2) genes, and determ ning whether the
subj ect has at | east one protective pol ynorphi sm
wherein the protective polynorphismis selected from
the group consisting of. a) R32Qin BF (rs64l1 153);
b) L9H in BF (rs4151667); c) 1VS 10 in C2 (rs547154);
and d) E318D in C2 (rs9332739). If the subject does
nmglhla\)e satm veidisin «00BSwhot gctht ¢8dor) & Hiew hﬁbloi‘:fﬁhdﬁ I’Qﬁ change the
|ncreased ri sk for devel opin
?‘n“o ity Yy Lﬁrﬂ?é'? STREP e Bnirgpsy Wg‘ytcﬁléb‘gu"sjqéﬁwegt alleles. The

Cﬁiﬁegafeecalled sHey muhaondasd (ypraleBecurd méﬂmfd&ﬁ%n of the codon
%ﬁlepa t he del TT, pol ynorphismin the CFH gene
b

R PPPIEPOsHIONYei ng protective for AVD. [0086]
Theogagpt m_ﬂﬂeﬂﬁ)HLﬁhz'ﬁPaﬂ&ﬁ%rPﬁ@m%ﬂthﬂg (M&ﬁ ax %Q{ Eerc)I(F'ﬁbJects)

genotype at either the BF or C2 | ocus an
| ocus, and determning if the subject has at |east one

pﬂl&ltﬁ&isrﬁéﬁkg@ﬂﬁu\/ & .S?g}egp{lllelgzc%ggeg k,*}& % consi sting

et er ozygous smin BF
159gthody ahaeprewmt:;i g"ousieﬁmﬂyxrtgmsdlﬁéh PO n¢raas et SETdf

1 h I VS
B e S T o ep e
t h’@alE@&B qu)mbym’lsp‘m lﬁmBl (BFY2nd/os 0a3IeRR )i C(?:r%!mnem 2 (Cf)Z ) genes,

h ous he delT1l oI rphismin
P BB e SEEE bR b TR IRCCEe pplymorphism,

1%8@9%@6@130@;&@@&&1)&%1 iY48 etk & ekt ine WisE e[g&lﬂl\?lsftmg of: a)

t ave at | east one prot
Eﬁ%@yﬁjﬁc{rﬁ‘g“ a8y é@tL%th?Fmé#%b@aa QilY® ¥hin C2 (1s547154); and

d&)/EB[BID WCZ/Q\MQ33§7@9)WF m@QuHﬁ& @clet,%'bpﬂg\} zﬁllé/ds E&é &g’?ectlve
%E)I ng the subject's genotype at both

RIS theublesbis@at indreasad risk her dﬂ’!ﬁhmd& :ﬁMﬂl #bel method may
hﬁfrﬁi PirliRle MaBRitts y ject at
decrgalsed rel sl?ﬁgf] d@%g}’b ee{stﬁﬁgér{) b'n%' %[rﬁm nlerSd ggne. As
t %cg;gg]l bereim, she (@lT‘lI‘e@éymotm)@:sm irt the Cé”fiﬂi‘gene blasrtieeh iidhtified as
FROL RIS penotypes. 24 WO 2007/ 095185
PCT/ 2007/ 00866(%\4 [ 00871 The analysis of a subject's

g)986] c Tietraethadls ey atsoangnds enit}lgézmg tr&gﬁ»@j&b& @Enotype at either the

D ormed by. obt ai.ni ng

OB PR TP B L B BT o

plaptecoi'e gblmtspdojseﬁertte& ﬁbﬁﬂt}he@ﬂ@ﬁp EMRistih g BNAY) BRRrBS gous for the
%@ %fjm E Jg 3 | so be perforned on

pr > X {Sé‘b"’f SQ ég'%1 '3 hetgrapysus forghe 49khpolymorphism

SianpF as4 mmmy sgmaﬁae&ygaumrehéiwgllb p%i)}n%ﬁlphl—ghlem C2 (55547 154);

@tﬂ Y, Eav{gl %2;1 di agnosed with I ncl
X %fﬂm & A B 4231 SRR HSETANSTR I CP1RO352739); €) homozygous for
gtedeAnhpEly Eh-in OYEH S 1§ bmidRYe MRS, ﬁ%'ﬁ)lts%ﬁspoqgrmorphlsm in

A)!}\P’(rs%l48709) and hor?;r(])zygous for Y402 in CFH; wherein if the subject does not
have at least one protective genotype, the subject is at increased risk for developing
AMD. The method may alternatively include analyzing the subject’s genotype at
both the BF and C2 locus, and at the CFH locus. The methods provided herein are
also useful for identifying a subject at decreased risk of developing AMD, by .

determining if the subject has at least one of the above-identified polymorphisms or
genotypes.
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pi gmentary alterations, exudative changes such as

henorr hages, hard exudates, or
waadwreeiieal / sub- RPE/ i ntraretinal fluid, decreaB&mrus2007/003696

visual acuity, blurred vision, distorted vision

(et anor phopsi a), central scotomas, or trouble

di scerning colors. Alternatively, the subject may not

have been di agnosed with AMD, but may be in a high

ri sk group, based on famly history, age, race, or

lifestyle choices. These |I|ifestyle choices include,

but are not limted to, snoking, exposure to sunlight

( $QORAi a’ﬂ‘htydmlw;e; bf ghﬁlbjﬁclfwgr&feltle ﬁﬁitéﬂhll f@]ﬂggl g\%@ﬁéd%ﬁfbsence of
t
r IPS‘E Cffll@ﬁt])%ﬁné@%lsmq‘s 58)988511?(5&} g lfagn;gg a %P§d$§l é%/c subject. This
r |ssrlnpfeonay tevViehnopingarfybr 1! s%BJebﬁC bo@etHah pRE Bh R'Nﬁ?f_c?n be isolated
tero xg&us or)bgormzygous or the ris apl ot ype
Yi'f?fl é SIHRAYHEP BE ﬁgrto[rg%gxl PIRRRiR m;qjug@ fifopy a sample. Examples
def eudh ainijded 418 dWc@Ss%GQE n%re ABSAYFWS The B J%&t('i#%}anavc been

pﬁbaym)réJ | sm Qr enot(%/ Interest are we
ggpyed eith YIDs inglu nggerly AddRockoraidal uksassdaikzation, or

b@b@é’)’dplﬁ@@t&Bﬁy P@ﬁ& L%L&ﬂn%ﬁ’nmggﬁlfg bogg\gﬁulal 0t rlsg%gusen

diti a
P*gf@zﬂ?efb' @Fﬁt@@muﬁqu ﬁmngar fuich ks diemopbh Y& hildi &xiBates, or

di i ded to incl ude et ecti on
of a%fjﬁaﬁﬂﬁrgﬁf%}@h&ﬁﬁﬂ{ﬁ glourl](? edfeacrteﬁ%ed Véﬁ.@l g?.HlH’O i"iﬂi vision, distorted

C Hame(lwamemmpma) tckatrgloicyroniashostioutte Bisexam &lors! he
L I BF ch es the nucl eoti de “codon
f%ﬁeﬂﬁtxg% an nbec gy Ofgﬁ err diggnesgd WitV ibagmay be in a
hhlgmrqurgoumsuaeadomfanﬁlw Blstirpeage Rics, mﬁ@‘&?_le%%kc@s Ahr§fse
e§§§0| flled b%l e@_ﬂucl eot| de codon CAT
f Shige inglu A lipjigd i OPEBIE JexROSHisro Ronligh

ttae éﬂﬂl blaB] rieh GAH T A n
5%;%%& c’hac?'d%?ﬁ??%%dg?ﬁh o acetiar I PR 0h Al
C

HrLandebesyechigh det ipjakerand MHiddtiststdes. O%dmrctGﬁTJsk for

The eRpl O RNID! e ltids Thdda B cl eot | de
ﬁ%ﬁn fgéf) the 150th am no a{c:ltdlg%]?%rgn J} 10ZyRPUs for the risk
C

YEPE IS Hon theshdbeense  ani no aci d encoded

(o nhoni) 059 AR5, DE RIS O 5T

o‘?c’]ﬂ@@phﬁf@ OY 26294y po Pf inverpsti asweﬂ knﬁ@n\&ﬁ)tl%)ﬂ?/ BR&hBfes of these
Redihdee 90 diQQR 66015 FL@"@” uﬁ‘ﬁ% 8%@? nSPAAN ded to be

for the 402°1 am no acti
démiting: iIngdditivnsanalyzieg larsabjeads BF, aztoymw F@nes"ﬁi&f éhe particular

6 %H% C{) specified by the nucleotide
Job GRS aBtiERe RatBE pliedhenths bndagids dgeciameany mutations
daptaiﬂnéerahe satme Agrnaladit ichaggt Rfoomeindhe gBI)Jnllorbﬂlsfnh Sor example,
qpé &R0, be d ecte # a subject. [008 The net hods
tLﬁ r{vgxg g?cf (<] gpcﬁe@ idg c Jer 3%9 ayoumo acid

10Sin cm mICAIS,%en&’@ﬁHI; a&@%du@@ﬁg{eae? %%’91 1&% 1%
%go L gj ﬂ/ gout 40% about 45% about 8{5% ﬁb rl!ange could also

Apecilis (:byé /6‘“‘35 ‘6‘5’%’ CAYLyt TheoB3 1D pelyjreeplsismnhiatC2 changes
Whé hucleotide codon for the 318" amino acid from GAG to GAC, generating an
aspartic acid instead of a glutamic acid. This change could also be specified by the
nucleotide codon GAT. The R150R polymorphism in BF changes the nucleotide
codon for the 150" amino acid from CGG to CGA. This change does not change the
amino acid encoded (arginine). Arginine could also be encoded by CGT or CGC. 'In

addition, arginine could be encoded by AGA or AGG. The Y402H polymorphism in
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devel op AVD. AMD Preventative Therapy [0090] The
present disclosure also provides nethods of avoiding

w@eoor@eiisi ng t he incidence of AMD in a subj ecPCT/US2007/003696

determined to be genetically predisposed to

devel opi ng AMD. For exanple, if in using the nethods

descri bed above a nmutation or protective pol ynorphi sm

in the BF, C2 and/or CFH genes is not identified in a
subject at risk for AMD based on any of the risk

factors descri bed above, a lifestyle choice may be
undertaken by the subject in order to avoid or reduce

t BPHI dMahS&N6KE naflcoM®c&dont for tl 402"t hainongit frofm AWRT o a CAT,

For exanple, the subject may. quif .snokin
CaRsEra DB HAIBS IR B RiRe: TR CTRE oL gseiried by

&e%ﬂuegﬁﬂgé&jcﬁl cheg! Nﬁiil BPihe¥e hadlbdifdeleodBAls, Br others capable of
eta-carotene, and zinc;, or take prophyl actic doses of

abaing ilentified by enaiod skitlindbe art opreierdesrciadbin dsbject.
n@ﬁ?gf cylant 2aLhO0 (hlh SAHEBA Ay e R bt 'I&QL“{BCQN abs about 10%,

i nvol' Ve vaccl nés agail nst ‘certain ogens,
afttidubil 6%, abouta0%,nttiowi 25\% alpouit @ﬁ@aldbourWs, abvpéé@%e?houl 45%,

O fls bt LA 8 G s i

tﬂ@@ﬂé‘ﬂ?AM]S.el ected is specific and tal | ored for the
subj ect, based on the analysis of that subject's
genetic profile. Methods for Detecting Known

Pﬂhmﬁmngnm&nathQa@h,thhods for detecting knomn
po nmor phi sns i ncl ude, but are_ not

90i ctThsrpreseny ﬁé‘ﬁ{“}'%‘ﬂ?%mﬁdfweﬁh&‘rﬁ% (ﬁ?ﬂi’jg or reducing the
S iRics b AMIDGR A QbR HaBAhine @@ YEBERMCENY pR3(HPbsed 1o

mappi ng, nucl eic acid sequencing, hybridizati on,
f Hesiemioe AMD. Fagiexampif iai using bR npqthasiy)desesgizgd above a mutation

apﬁbﬁ(ﬁ’é& ve ﬁo 'hpsg? &l ihgr)?1”‘3‘5(:323‘5/nd/¢§1l EBHEseRRERI ot &dentified in a

onuc| | ot anal ysis,
alsbtalae-as plels |f<bn ANF)D:Ramdpcbn 4n>t<eftth@ nisk ARNBY | described above, a hfestyle

SHOSERHELTE LR 10 90 G LT i
P@:IMDSﬂﬁeﬁémyaﬁeﬁns&iw@lMDed’dr%hmptg,lelm ‘ibTbJEN’HBBW quit smoking;

Dé%?ﬂ%{}’?‘f}'a‘nt ?/lgé{pggrqsgﬁat( Eﬁf@r%agseh}kg%‘l:t%ﬁﬁ_gf amla)( q,_alnts hncludmo

( MAkRlinsTCahd Fbeta-daNAent, Qihd(zlmcp of exkhr]md)p}gyddtm rdotsdsseof agents that
det ecti on of nutatlﬁps See

2 L 58 L DA S v

Steoaahaolas G}aéﬂiﬂéﬁgaxrﬂea&talh@wﬁégm&: od @ﬂitibchtseyr &ntSoras or fungal
Inc., 1999. (0092]. These techni, gﬂ ¥ includ 1 (
aﬁ’ﬁ‘l‘gsf VATRMRE CoRfE 1Yo nyelve aglsigHammpal g;glnégs or complemen

Arphibithsatth 98mb %Q%bfé‘deﬁleafe@td‘iéiﬁ\éﬁlet:@dtlbq&exfﬁf arfiktailbred for the
in the art and are di scussed bel o !OOQ(hf]gFV%en a

pobisets prsesanctha sealysisnf dhat sphiget' ¢ creates
or abolishes

Methods for Detecting Known Polymorphisms

[0091] Methods for detecting known polymorphisms include, but are not limited to,
restriction fragment length polymorphism (RFLP), single strand conformational
polymorphism (SSCP) mapping, nucleic acid sequencing, hybridization, fluorescent
in situ hybridization (FISH), PFGE analysis, RNase protection assay, allele-specific
oligonucleotide (ASO), dot blot analysis, allele-specific PCR amplification (ARMS),
oligonucleotide ligation assay (OLA) and PCR-SSCP. Also useful are the recently
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the recognition site of a restriction enzyne, that

restriction enzyne may be used to identify the
w@edoyoesiphi sm  Pol ynorphic all el es can be di stPemus®ma®a3696

by PCR anplifying across the polynorphic site and

di gesting the PCR product with a relevant restriction

endonucl ease. The different products nay be detected

using a size fractionation nmethod, such as gel

el ectrophoresis. Alternatively, restriction fragnent

| ength ponnnrphisn1(RFLP) may be used. |In cases where

t he phi sm does not result in a restriction
§FY%'°H‘1’3C¥ !’eé’f"éa'ﬁ@"e" OfMAYSPBFIERSOBB NSRS MEk dsssigtag Lgwer

Ci‘f&@ﬁ%%@l/loméa@HHPLMWL%i) PR &L BAl "Pﬁné 6’?%591 Q\@!&Lﬁjﬂf-’om and

I'n this net , a’'prinmer is designe
d¥yAeniceodmptedhntloky f@dpademnompl butatiops. See, for example,

?l'lq I%Er Of e?Q?antl I?fun;aens olecﬁ ar rbene?:cv 2 l::rd ° yn g?gcr%{; élHd Andrew

esi g a si'ngl’e base
iRead. Newc‘!oﬂkt fatin Wﬁla:s'l&ISOhsm ch)990es not prevent
tion . and anplification bot h Iyrm
S8 BBes< s Bt gt ind o g bRl FatOrergalysis.

Hﬁﬂ@ﬁldhfteémﬂqmmx‘aﬁﬁmh €o thd)sé Bf SiBh @fe At and are discussed
restriction site not present in one of the alleles.

[Q?b@’ﬁ] Single strand conformational polynorphism

g 60633) WARRI b gﬁb?&ﬁ@:n%a&’é?ﬁq nucRtidBL 84 Rat creates or abolishes

ifferentially because the sequence change causes a
dh¢ respamitionisic of Agessrictéqry enzame;, Hiaf sgsbicionlcarzybggeay be used 1o

gﬂﬁ}hg @12%&1@%@2%@%&%lef{dﬂaﬁ%e%qfn%uJﬂgd BY Pcr

eﬂllﬂdtfvmﬂhmrce‘s ithe palpimiorphiesité anchdigdstimet the IPGR pgmlust with a relevant

en,.N0o n
P G R RnRE A o Brer ol 57 e B bilpl o
rfﬁichodatﬁﬂﬁmemﬁﬂ sehastgebtlecs@iitease Ah&mgﬁﬁely restriction fragment
spe fra nment, size i s ter .t han
TEREE bR aphishUR AT i et ot gVt Dl Poty@prige does
SR usnnan iatdiatii@Nsiteldiefefide Gl tre fipitELbd WBerd BIMEES Y bY detected
is a di sadvanta e, but the_ increased through put

PSRRI ajepEr crIEienisite §-R aln thigpriped et PemARlsidesigned

tieorflisé é?rﬂhh%aﬁzké] AREedTUb b 3R d asQRe ARe Pestriction sit
resegr(?fm&ﬁasu HRARAAD alfie b Ml Kot BRI iakOg e Bestriction site

THhe Briaegis ﬁ?gbwqebhdmwdéﬁ iheved singls base ynigmasBipageperitical
%fo%ltfotﬂaﬂhéﬁ AHENTADrERent ﬂ?ﬁﬁ(ﬁl%t‘ﬂ% rt}?arﬁﬁﬁﬁéatir(‘)ﬂtdf BB Holymorphic

tthe DNA sequence variation. [0 % Direct
segurnges-nhis @pch@ndm&mﬂtcbetqa@thm wigh dlee mqvm&fdhe polymorphic

E tg%ge]ea?él‘seﬂe rRBGHSIRE hE r%@éht‘i’rf&ﬁé& gayefige variation.

etection o specific a eles nay al so be
16094 nﬁmglsstr@qufommtlpn@rMﬁnémmdeﬁS@P) mlappxﬁgg@fbyts a band

P rgx [ A, 88:7276-80

G es giferetiayy Sesuie il eglinds Bl en B a Bl Fpies n single
fs&@hd lihahmbhgulae bysepadeg ddigle- ﬁﬁdndﬁ@ﬂ*@ﬁ&n@ecules differing by

proof r eadi 3' to 5 nucl ease activit

0L e B glondy siow it daEErRetansmgpilioe i ngegggpruring
| R0 DI FErehb& Beswe&f ndinial AA YANAMADRIA RORIRY hidBESealed by
hybridization with labeled probes. This method does not detect all sequence changes,
especially if the DNA fragment size is greater than about 500 bp, but can be
optimized to detect most DNA sequence variation. The reduced detection sensitivity
is a disadvantage, but the increased throughput possible with SSCP makes it an

attractive alternative to direct sequencing for mutation detection on a research basis.
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(forward and reverse), which are specific for the
target sequence, and a third priner, designed to bind

wa@p@aiopiieal |y to a site on the target sequencePCT/US2007/003696

downstream of the forward priner binding site. The
third prinmer is generally |abeled with two

fl uorophores, a reporter dye at the 5 end, and a
guencher dye, having a different em ssion wavel ength
conpared to the reporter dye, at the 3' end. The third
prinmer also carries a blocking group at the 3

term nal nucl eotide, so that it cannot by itself
prhienfisagmgnth svidNiaveyshiflreisihebiliDuon 8§ OPheel PER thaaeuetsed to

| d
TR BRI A5 YR BREA RS gRad R, St ren

e{pp%n]ac hh&ct bl A hd:cruf-ln@hgmimer infasiubl set;Oer‘B:mge&m&lUGlheaaﬂ’luorcscem
acti vi té’n rocfﬁ(isy vel%gde rades the third prinmer from

jSeguency SFLSRIPENES YA t hat t he nascent DNA
009610 TxE @BRGtioR 6y§credlttmneml iy Blsb lEEYpel%ﬂﬁédWGs:ﬁb trq

and the reporter an uencher dyes are no

probyrerage fiellandgt afd! %UI %’Wﬁé’“tl’r@“f‘éﬁé’r 156? Ad % 7?56‘@9 Lee et ul.
| @098y 1. N85 BiJIC2 81N RBE T TRl ‘?s basel %nrtﬁé ch 19 Té& SF%T% does

in reporter emssion intensity may be detecte
A EPsEedY P Riraniicadingt® 19 deaxonpieledseuastingy.dng possesmsa 5' to 3’

I'EX(QHIQE tdc901 grmq?p assnﬁfﬁxkzg{]ﬁgtr}c?ousgyo?rt\;vg'cégvé’w onalt[!;@R pnmers

partlcu ar I'S red
Ubaovafrd nndwdylerwb,zwahmb aredexeexﬁq fonthvantgedseqslhmﬁl dndbe tlnmd primer,

eled_soa edtectlono
suc§8\£§¥ *J nﬁ BET c‘ﬂa)f | oang’(teev ﬁ’ a:ﬁﬁfée%ﬁ(}ceb%c’%%”ﬁ‘%‘?eﬁt the
b‘y)rwaird\px irner bmﬁh@&ds The hn&tSpﬁmk istgenBigtiatsdled with two

B B0 0 PATRIE B it BRUDBA diftrent

Vbﬁmehoﬂ kah@hgﬂﬁd)rﬁﬁﬁil&cw B8 reptfiter dge dat tiRPleate Tfh@r(h)fr@?nmer
nt hesi s 8 | abel ed copies. O her standard nethods o
AT pPlsskieseouR At @eéefeéwwbjﬁeasl%tsp &bt dk gannot by itself

kONE ab Pnép QﬁeASslS'hmegﬁ 'IjhrHQQh@ PCR re[a@t@c%g]TaE%N%lymerase

fragnents up to about | engt h, singl e-base
Ha e@e%aﬁewéDNée%t@@ﬂ@alw @h@mf@warémémg@dats thehenzyme
n
D e B o7 il e A g pecestodty egrades the
ghird pdingstr frome 1ts>rﬂAem>t Theendugsnlg ig thet qholnymnpﬂﬂ\smmnd extends

nlrug?ﬁzeethﬁ'd p@%&lbe} (%l’lg gltg%l c? ﬂ% B%J ec%dtqgﬁacheﬂ:ﬁlées are no longer

rbesot to ﬂg: dmeteanowupleemdjﬂmrc[mnar @yt éxdnavdnlger near the quencher dye,
dIerS any

TSRS R IE el Shb KR Bl e BEe

qooarided ;Iicﬂgm@ﬁﬂnsx’h heaynielideheficdasikpone of ﬁlo&UEﬂﬁMntzm&l probes
di ne. The . shoriened

sEnts el Rhn) G Pl rBHBRoE 5 drired sene. A probe

aiske f@mwdmﬁbnld@tecﬁeﬂaﬁrtm&mhmwbet?mon@twambaéa RE as to
theMo Ehl smof interest. [009 J M smat ches are

G Pasesspl hytaidizatioaeventsibinmey ke aghjeved by in vitro
%ﬁétﬁﬁ@lsssucﬂra% R rAR056 SO PRI SIB D hak K oridRGHK uRf pbBL Bl radioactively

homol ogy may be due to deletions,
labeled nucleotides, or by random primer extension, in which non-labeled molecules

act as a template for the synthesis of labeled copies. Other standard methods of
labeling probes so as to detect hybridization are known to those skilled in the art.
[0098] For DNA fragments up to about 2 kb in length, single-base changes can be

detected by chemical cleavage at the mismatched bases in mutant-normal
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i nsertions, inversions or substitutions. M smatch
detection can be used to detect point nutations in

wWo b@7gesiesor in its nRNA product. Wil e these PCT/US2007/003696
techni ques are less sensitive than sequencing, they
are sinpler to performon a | arge nunber of sanples.
An exanple of a m smatch cl eavage technique is the
RNase protection nethod. This nethod involves the use
of a | abeled riboprobe which is conplenentary to one
variation of the pol ynorphi sm bei ng detected
(generally the pol ynorphi smnot associated with
phettzeﬁnplme‘f Fome ADple, Theard bbghe dite Aard n&illﬁdlﬁg Py Bbrphism of

d fromthe subject are an
O Ee R RS S S et Bt BSOS il strandupt e subject
t IDNIQVTZWT&S\BWQ Bedrodiipldk DN AR ek Qﬁh%?ﬁr&?ﬂﬁnme or osmium
nlsnatches in a duplex RNA structure a m smat ch

~

ée‘f%‘t‘%twé’édb@ﬂom anAC o1 Capd Jy sespgetivahy 18 mismatchedgingle-
msﬁﬂﬂie‘ar}agxgﬁéi $he m@m%&@&%&%m@m&rts Qf’erd%éé)@/ biperidine. The

separ at e on an el ectrophoretic tri
neR lm&dﬁé@mmtredctweém gel elav@@plwyemampradmgraphy in

ch. i r.than the

l%n Bf"gén&f‘%ﬁm\guﬂqlmég %hﬁl‘%ﬂﬁ[hor pﬁ: Ol)?mérda 8f g'rt]e e?the MRNA

o fOG99A. Miﬁenatcrl‘mpmbﬁnirbecﬂ nmnlelbecldl”chlpﬂmdeb in egthhhefwo strands
t 0 ne but can_.be.a t her. .

af EdTT00 7 SRR by, P EReCS Byl RO e b I8 ia detetions.
i mseheons) naetnsmph oF edbstitutinws| iIM¢matchrdesdvtibn aal be wpdEdasetect point
relative. t mat ched. du DNA sequences of
t Hé“‘%ff)"*& rEBR9T &Hégﬂéﬁ%{ongm Q’g@éﬁwthgﬂ’piewaaewe less
usénsitiveRGih iﬁi])aeﬂélﬁg) they s R4 t&pbiT8rnd bh l188 PRIk 6f samples.
probes or o] igonucl eoti des ASO). These probes are

REPAE PR BYTBYRR Cleavageirchmavmisdhe ROWeapinication method. This

r B IR xQﬁolvEDﬁ]egﬁ@ &f %qWﬁb&ﬂfBBQWh% id cgﬂ)‘f)ﬁﬁucnta to one
mut ati on or € ism For exan‘p , one n'g
!

nagrigionaishe Pglcyrrme s bedeg detacted fganieraliyghe egbzmmvhrgm not
t st%cﬁn&rdt»lfﬁl'i‘ theéd?f. Hm Al Oim Qﬁb‘o@%ﬂ@ aﬁggHE&%RB%éor DNA

use of a I'C probe
29%@@9‘7’/ tOQS‘l‘@KN@’hWﬂ@@G&Q@d) @wapthef am’h‘tubeafquently digested

p(z}?ﬁ’HﬁE %né@l[;' Eﬁlla§cc Ae\gﬁ%g lg lee‘ij ttleg yﬁ,?weemﬁsma es m a duplex RNA

one or I'SOs" provi
Hytowdtdicz df a Unsmﬁtchhst édzteets@ bglRNarsepOs dbelgavdstan the site of the

a d e ces can be perforned
FERbbbicRCTREe, srienYhe SR SRR SRpG R RoR 5 SRR i g
na}pcabmrhec gtﬂ emhtnEpif a&ﬁﬁﬁﬁltc?l ha tfgeﬁ defeciea ranmareavé&sgﬂ RNase A,
one r ertorne usi a Serles
SER IS GREL TR oo iR S SRR thataipand 1S Sl RNA for the
0ﬂb6p1ayb5 big e RN aPPNWI The lri%opr%e ne¥dhbheZ@E il length of the
hese assays may range

%ﬁﬁ$ PCR-anplified test
ﬁéﬁ@ﬁ?‘? huicagheaseemenhgkeigher s pdiernatiyslye mismatches Gan be
| @étG&eﬁ\g@sﬁfﬂrs%{ %h@électgt?pﬂﬁ)ré‘tm r’ﬁ%bﬂft? af m‘;é'm o é{led;gjtl?!g%¥elatwe to

detect | arge nunbers of pol ynor phisns.
t Brachsd dpplesesar probe under

[0100] DNA sequences of the BF, C2 or CFH genes which have been amplified by
use of PCR may also be screened usin g allele-specific probes or oligonucleotides
(ASO). These probes are nucleic acid oligomers, each of which contains a region of
the gene sequence harboring a known mutation or polymorphism. For example, one
oligomer may be about 30 nucleotides in length, corresponding to a portion of the BF,

C2 or CFH gene sequence. By use of a battery of such allele-specific probes, PCR
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hi gh stringency hybridization conditions indicates the

presence of the sane polynorphismin the tissue as in
wo b@7abiies e- speci fic probe. Such a techni que CBET/US2007/003696

utilize probes which are |l abeled with gold

nanoparticles to yield a visual color result

(El ghanian et al. (1997) Science 277:1078-81). [0101]

Al l el e-specific PCR anplification is based on a nethod

called anplification refractory nmutation system

(ARMS) (Newton et al. (1989) Nucleic Acids Res.

17:2503-16). In this nethod, oligonucleotides with a

mingpificatien pgoducesiagilbe seidehed at idehtifyahe presascepsfi anercs mave

po(:f% ﬁ)cc)::Rhlfls% S rg@‘gdg:fi?%gé r? t V\()F %IHE %Sdg)lre emg:preg%co%CRb%xf with

vxmnpiiﬁadsBE, CD ﬂﬁmﬂmdqmcesaaﬁi beperfbiratd, fexeainsple,font MBylon filter.

ht i, fferent erS|ons specific for each
o ks Lot ey oG B G dBF MBI e more then one
qﬁﬁyﬁeﬁﬁnm Qi Beditidr@Rl ubRigld\RrieCarABEH Phcitidgol dMeh
Il eles _over a region preceding the position'of the

\mmﬁfp%élﬂ%tapa@ed apforasingle mesrbrRp VbR is ghen ybridized to
\’l%él@(ﬁ‘i’dﬁiﬁhﬁﬁﬁé(ﬂ%d bRe f ThddaekefyRmeay x‘aﬁﬁé h%m manually-spotted

particul ar pol ynorphismor nutation I's resent,
eyl sl avmdierploogu large ARGY arstysem/ @t ne lchxpg’éﬁv@t adn potentially

ad%%cltt 'Izg' anux%%msr(g gol%&xj};ﬁf&marﬁ lﬂ'ﬁﬁ% {%)?l tgrj{%otflc}{)lﬁrbrobe under

unre d sequenc ocat i
ddgh b@lﬂ@@@)ghwn‘lctlmt gnengitoos itdicasés e fpkecard ofsthz esme

]S)Jl%r%rqﬂﬂlfsn? Ir“e g(hee 1srsééegag ! E}r}hg n]j%lf:s ogél 1%&)&%bc E]c:ﬁ éﬂra%rdnfilc%;scan
Tmmzqurg'lbmrvplhbﬁ areSipbeled mdthpgdldraasopirycloetd woldl a vikddd color result

different flu r.ot |abel s, or may be

g(;E@%tf? ngan et gl (ﬁg;?@rg’?i?e%ﬁf'] l@:}g?ﬁl)& zes. This nethod

neyobe AdiptmdifoOPCRSEnpliTidatiah id ba¥ed BER méB3@2hilddamplification
t he ol i gonuc| eoti de I| ation assay

P ORDL TR ey e ATAS) e PO e Acids Res

afj: 25N 6)S AHURRGRS hbd) otmg%n&aé&e&es willfa ﬁhérﬁa:aﬁedﬂéurendue will not
they join is the site of e polynorphism DNA |Iigase

vﬁUPFtl?‘bﬂwl’ﬂlﬁ@ Stlwt)hfb‘)q:gdmﬁi@l é‘@ﬁrpﬁxé%‘e 69P§”“Pf‘5 f@“’V@P R reactions
2299 ZAIQ%%J&% V\P ﬁ;T W%g/sog@%hkg ?%/ g&%nﬁﬁlr'ée ﬁ'ﬁ&xj, %r&da ane that

hybridi zed (N ckerson et roc
Siists @/qa(shghgl? @ﬁ@@nvyersmhe, mgaycnﬁafou@@h\p@ijmwhism The

fz@fe’l@& cxf‘idqﬁll {é%%% 5# gfecﬁ%%eylﬁérﬁn f«fin s!z@? A g? 1eGwo alleles

seque ni-que o nuc
am@lryscgou $)r6mgdmgc1h© ph$1pon ef theolagigyt muxyecaic@oup tmarwstedmnatmg in

Fletvglh%%tltnzlgz[]eo d el?elge'g gfe oall*lel tl'%eth}?aggc %nﬂyglﬂtp snals?r gxutatlon is
Sndtlpﬁ:e:mn(; ln pmpNtﬂ‘mbﬁolc pﬂﬂudt ik mobebsenaddy 28 Gehéral, additional control
fl uorescentl kflg ed an %bri di zedﬁ‘o t he rg fol?)es on
HEER 5% e P S G A SO BFE ST eBF G} plRERGYES! e Eomnon
qmrdexpd’a@tt% desighke tagivie@rediiss SOAiFRASE sTZE hﬁldiff@f@htd
m crochips. Using this technique one can determn

tmywpa%%% sgithdhibat-Brrogvcty irom wulipieecd reations S‘PT@P g ladder
agi &l gBeiTHE polymorphism-specific primers may be label with different fluorescent

or other labels, or may be given 5' extensions of different sizes. This method may be
adapted for use in real-time PCR.

[0102] 1In the oligonucleotide ligation assay (OLA), two oligonucleotides are
designed to hybridize to adjacent sequences in the target. The site at which they join

is the site of the polymorphism. DNA ligase will join the two oligonucleotides only if
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anal yzed or one can neasure expression |evels of a

gene of interest. The nethod is one of paralle
w@e@emesdshg of many, even thousands, of probesPEr/USIOB003696

and can trenmendously increase the rate of analysis.

[0104] Alteration of BF, C2 or CFH nRNA expression can

be detected by any technique known in the art. These

i nclude Northern blot analysis, PCR anplification and

RNase protection. D mnished nRNA expression indicates

an alteration of the wld-type gene. Allele detection

techni ques nay be protein based if a particular allele

pheyuegsitacyy byeidized tHhickwrsamtnd €lI90) Pawa. datrl. Alead. Sci. U.S.A.

; e es specific vari ant
AP pec Bl S5 eR 56 kst iy BT BESA YA or
Aﬂmcﬁég&aﬁ&e\/@qyench@nocl onal anti bodi es i nmunoreactive

i CFH _can be used tQ screen a  tissue.

t BF, C2 or.
VY]:Q&E:‘]of TEB@‘?‘FS?P@”SHF Pyeisaasif nalns Bspe mickaghip egfnology may also

%db@@d'lr?ﬂnﬂéﬁﬁhlﬁhg dontiaPky QEbIEhSdOdf d’lb&‘irﬂ:@bhgbﬁlﬁll&%de probes are
coul d al so be used to detect nutant gene uc

| PhHL NI AN QHRY 88 spkicangiipeNyelsic cid &?196 m»@du ig fluorescently
?BH@& §n&;ﬂ%k& ltohﬁ %Hbe n(;t‘ﬁéechlbnq dM%Eo&%%lggeg? S?.tudy nucleic

st oc assays an
Arvyd-pedgis intepactidag esing ﬂgfsanuelbtcs:caunmrocl@pm Uaimglilis technique

dcah%c%‘f‘ ‘la’ﬁe[ @l ﬁéé 6’1”n18fankn§ Jy\é\le% eencg the nugteid acid being
Céﬁ th A A éJt? I?JI ndi ng

dzetaéyzad nabn@cm meamsrb expmﬁ@h lelvalsanfdl gene of mmsay srheanethod is

be used ich detect,.BF, C2 or
e R P eSO o E e theoans, BEIS Eshét Pesapdean
Itlﬂéfh@ﬁioesllya?&rem&tthéPatféfofNanzlllW1L dAtygeMEle | or SESS
| catlon o UCl el C Cl ecul es
38%%'@&3‘]5’&% B @‘SCEB‘(@BM@W&W?%@N&%&%&W y any

beciiiphd kdeh ff @@ard *Fﬁes%hh&'u@@i\lo?@l@m BloPidd¥sid, PCR amplification
detection. In _one_enbodi ment, DNA sequences are

2478 RNpsscprotestiamoDiainighe JuR Netnexpredgionsiadisalrs @s alferation of the
h't%ﬂ@%ﬁﬁﬁ%ﬂé@ 389&4&%%@%;%8539 ﬁ?dtgg%g?eﬁi if & partlcular allele

nucl el c acid anplificatioh nethod
ulsr@ducelsla mﬂ@lrswéblahummﬂ enid Variant. | ey exrenpid, @pxtOpes specxﬁc for the

%rcﬁis\?angin BLdh bERGLLGR vfu'ﬁ(?&nécgor&hﬁ %ﬁué\cﬁ%@p&h@rﬁaé NSy,

nuc ei ¢ acl sequences associ ate
exenqylamal an&bdfrbd&mmuhmdeqtnf@umﬂaﬁ’é" Agtor Chlfichetie iggd to screen a

R}‘F%H‘%?Ld& r %ﬁ%t%%\g] ltgé on nFcfj xél ?eoang'}gl]xat&bg %4tﬁag)dge-srl\s/}ézdific for
a;bdoehc&s of BAS:%) alltlegased aimum useded deset raodnt g\:ﬁﬁ:tp?dduct Such

pol ynmerase chain reactjon, [0107] A paiLr

P A A3y R DR o8Pt P CvoRieh EaEasgihov i@ tby art. These
biptiude Westdif bkt M rBurictistBenhendiball R shys 208 FRISAUsSapyl tAhy means
a_det ectabl e radiol abel, fluorophore, or biotin

nior deigriang amaltesed projeingan bepsediia dsteqtaigratign oéwwéaﬁype BF,
PEh BB CFE AN FinBHSnal assays, such as protein binding determinations, can be

used. In addition, assays can be used which detect B¥, C2 or CFH biochemical
function. Finding a mutant BF, C2 or CFH gene product indicates alteration of a
wild-type BF, C2 or CFH gene.

Amplification of Nucleic Acid Molecules

[0105] The nucleic acid samples obtained from the subject may be amplified from
the clinical sample prior to detection. In one embodiment, DNA sequences are

amplified. In another embodiment, RNA sequences are amplified.
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5" to the downstream prinmer) and a downstream pri ner

(which binds 3 to the wupstreampriner). The pair of
w@eiomeedstised in the anplification reacti on napChes2007/003696

selective prinmers which permt anplification of a

nucleic acid involved in AMD. [0108] An additiona

pair of primers can be included in the anplification

reaction as an internal control. For exanple, these

prinmers can be used to anplify a "housekeeping”

nucl eic acid nol ecul e, and serve to provide

confirmati on of appropriate anplification. In another

ebaipl e Arw nagje bcidumh@ifecagion thavidddecul lm: u«iedcllmdhﬂgaecmc non-

bridiz tlon sites can b ted a
Pl AP PR e i rElof CRERDR S-Eas BrBlfy re nucteic acid
| fequbRcarssotiididd vaBAAMD. bielt&bbﬁelhlplar)dﬁi&th(fdy iflhd& but are not
rs to serve as.inter.nal congtro
Aﬁﬁmefi.leﬁf&ﬁ%e%ﬁeﬁbgﬂﬁﬁwmcdggg%ea"rlﬁdlaowéfrl\rléo AFleging,
?me‘r!&‘élcﬂgin%aéloﬁ%f beéahy al18les (BRERHQY gaeacm,g ‘?&Ich@ﬁ and
folTowed by size analysis, detecting specific tagged

oF‘?%B@D’@@MSééh@iﬁlfﬁ@r@"l n the reaction products,

atdl@bf SK gﬁfr I%); EP ﬁgk@ﬁ’ﬂ? ‘i‘bka %in kgc? 1 L %9&) é WF%‘%@ b%@ﬁ £"One or both

sequenci ng, zat and t
PORhepzackrd earebt l«bnledsﬁmyasamptal wilk ardetek:iqblleemdlolabel fluorophore,

ggpnéliopg%@ggﬁg yOfFEQPRl %gﬁ%l ! S fay ngc(f%efi gn Eps(gream pnr{uﬁr (which binds
ab'ttottioe deWenteanﬂEﬁRnpr)lanémsddvmbgemermtmerR@quh bxdch Y0 the

that do not si ze and
SR BSney Thathis d abirgar §ood P ARpUBPR Bfetion may be
asgbdiive phhdre mnth pareliyampRfic&ioh ofia duchdi¢ FEASn¥dIaéd A &MD.
ghﬁ&g entlaI%ﬁ I%bele and thus, can each be detected.

t dehAfglieeal pal o peipers Rat he nglydeddn g gppplification reaction as
M {rt@in@KeaHIR YF6§e>@f111pﬂe tﬁééérlﬂirhéﬁ{ ch bRAka RN PRBISHE. A
fragment of a gene may be anplified to produce copies

(X3 y
anlanSquﬁgy‘ e”“ﬁ@@“ef“ﬁﬁj e tand sepEP #50\ifle fopfirmation of

fg e
ﬁg‘gﬁﬁﬁteﬁgﬂrﬁlﬁffﬂté%mn o{rﬁ%'re&ﬁéé%&%plzeg%%rg&t rlldé?elc acid molecule

)/QMBW@OBM1Zalmm@a cebe p@wtmctedFandtx aditidedin the
Pf[u% ﬁﬁ@gncl x%;c]&)r | 8nd BFsigﬂ"?S’ %er@p(vllﬁﬁeatdh? be?x%gentto' lgg}mf? primer

proteln assay Is carried out to aracteri z
ppduysmqehvmniemzdceuanﬂqmmsrs@ or BF genes e. g , to

e N o
dlyskn(mnnannm dxlge:*.ucdlefoanadegllblycsazle dmabGlse dtteetlingmichxfdﬂagged
t h | u
R M N ——
Ch‘ﬂmhp@ﬁmmcﬁa eaideaehagwﬂmcaﬁadamgbncp%ﬂ%rrance

(HPLO),, hi
cliftk GarE TRy ARt on s dftv S HIAEY CrpRlGgRiAER 2 pluraity of
lﬁ'mo?ﬂﬁf@ltn% QIR tanco@ gl VoF &iaSple TTNOLIOBh&RH ifBIROAS select

such as fluid or gel precipitin
PCR primers to generate PCR products that do not overlap in size and can be
analyzed simultaneously. Alternatively, it is possible to amplify different
polymorphisms with primers that are differentially labeled and thus can each be
detected. Other techniques are known in the art to allow multiplex analyses of a
plurality of polymorphisms. A fragment of a gene may be amplified to produce copies
and it may be determined whether copies of the fragment contain the particular

protective polymorphism or genotype.
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reacti ons, imrmunodiffusion (single or double),

i mmunoel ectrophoresi s, radi oi nmmunoassay (Rl A),
werwyiesiBi nked | rmunosor bent assays (ELI SAs), PCT/US2007/003696

i mmunof | uorescent assays, western blotting and ot hers.

[01121 For exanple, a nunmber of well established

i mmunol ogi cal binding assay formats suitable for the

practice of the invention are known (see, e.qg.,

Harl ow, E.; Lane, D. Antibodies: A |aboratory manual.

Cold Spring Harbor, N Y.: Cold Spring Harbor

Laboratory; 1988; and Ausubel et al., (2004) Current

Provawdesciion MoPatatiae Pr Bteohogy, John W I ey & Sons,

g‘@\f\’l lﬁ? r r !)\1% el;mgdlﬁxses ?éf té){a lfnvenéxonq.a BL assa’y is carried out to

Ive Oor non-co
Idlmum&h zgipoltmdriphBinsgnassidiest'{ QL or IB’ﬁ'@Hiﬁ&&SQ.YBD) delecl or identify

ize a " ent” to specifl.ca bi n
St FrRUBT SletheRRai cap b aBSrind BT delshtgahan Bhueins ar
GA@! ki @wRged inchfdedanaDhRhbiblaimicMeGEthbaakilch Riehdsrophéresis
a_variant C2 or BF pol ypepti de or subsequence. The

Hinsiedipg sRRIHATYRiSCURPhotrsisamddyordimegsiopgrelestapppresisy
%F%Bm%@l%hk@:’ﬂ@!h%ﬁs At as@%él?F AN Yiquld ci?Bfato graphy (HPLC),
nmbodi nent, at | east one o %e antlbogles 1S Sp
ftbm lnyier ahsemalograpby T LE) ghypegtiBfysionshrasmatdgraphy.treass
SR, s AL NRGR Pl RS Ao i o i
gaagionsfinpmunadiudipe tingle og douleh oshmeecienirophassiv, or

h bi,nd
RS R o AL R L S BRE By Rt RSB b £ 0 P oo
Ghn@.ﬂicﬁ'hloﬁiz,perandsaydetues}ém@odtlhg ahdrotedrg.on of a conpl ex

3P BB G Foram s BB orfelfstolisBed R Eeloairel wafng assay

[fanahts seftamarduhnsl pRRLBBYS R inUSRGntRe RRSWE (seB! O SAUAYSY, E ;
protelns in a patient sanple. [0114] The i nvent | on

s\wae@em 1awariesy mARYalsheld $aring Hyrbpr. Ak -fold Spring

F}Hé}bgﬁLhU&atoQ 988D P AR e, (Mﬁ (flﬁFen? Pﬁﬁbédl@ﬁ{ Mblecutar
bind a wild-t peptide (i.e.

Rjoinayosates /@§20§)ﬁ@03’@9‘6&\8FTb¢ asey mayotee fm edeple
apfsehialedr Wbk Iaoﬁ’ﬁé?ﬁﬁ/%t "Iﬁg}cal] H‘?mﬁ{?ﬁélﬁg%s&n@ g%ssaays (or

epi tope found in iec tive
e;(mtmcgssaaﬁ) lamz‘ebx)dyptmgam o ypdcidically Bindyipen@foften, immobilize

SRR, WoRBnak e iR aen MR sy i

NMaO@@i@ﬁGCZ NPBOUS0 $bptida tor bulrsgguereea TBE b@umﬁ:ﬁroxahi |yt be

b
WAL T ABNTIL 4 uep RuPiftt Sl Eong: BGY, 1y gne
fe@mbo@ma):nt kolkeashoaBpif éhe drhibodits iihgbyeifitafor HECREn? form @Fg., does
. | i t i ti 32 hi sti di
o bl ol B C R OBy 1 ¢ mcrd a
qosi 3} orrhss’t Sn oh® &ﬁfe +t theen@lRbd bpdilws db@dimlﬂg anbvglcangimple from
a

or no% ong re made accordlng
a subject lood, serum, plasma, or urine); contacting the sample with a binding

agent that distinguishes a protective and nonprotective form of C2 or BF, and
detecting the formation of a complex between the binding agent and the nonprotective
form of C2 or BF, if present. It will be understood that panels of antibodies may be
used to detect protective proteins in a patient sample.

[0114] The invention also provides antibodies that specifically binds a protective

C2 or DF protein but does not specifically bind a wild-type polypeptide (i.e,., aC2or

3 -



standard protocols. Antibodies can be nade by

injecting a suitable animal with a protective protein
woeoo7oggygeEnt s t hereof . Monocl onal anti bodi es aP€T/US2007/003696

screened according to standard protocols (Koehler and

MIlstein 1975, Nature 256:495; Dower et al., WO

91/ 17271 and McCafferty et al., WD 92/01047; and

Vaughan et al., 1996, Nature Bi otechnol ogy, 14: 309;

and references provided bel ow). Mnoclonal antibodies

may be assayed for specific inmunoreactivity with the

protective polypeptide, but not the correspondi ng

VB gratgipeiop essppieprd Wigh prgeaipnireThe dstikerbienbinid antepgope found in

art For ipcl Nt | ' )

2 Pt R U R 5 b, AR G0k, REV STLRY 0o rvog B

L(abm@ﬁchy)(}ém:aulalAccéksﬁcm Sps.iNigl_bBat b, A%Bé%‘)??l)lewm\(enéoded by

ek Agterston o M Roosd N TR DRt e gL P2 varian.

&%Len@addb&ge (NN BRI hatin i dRe Gif @5 pdlyhidepHati8s desefiBed herein
Practice (2d ed.) Academ c Press, New York (1986);

Btrbeing profeckive foriANHD). “hor exampla, Hic AttrdH MaydRARafiis 2 BF protein
va;ﬁ%) LREiHiRE dpb&“ﬂl&%ﬁ’t)r fl@ﬁ@ln@% F&hﬁ@:ll 98 tal A2OP¥th an aspatric acid

specitrcities fromphage display libraries" Res Virol.
13493(059"032371830 Ames et al. 1994, Isol ation of

n | iz ' f

FRILEE, ik AL SO IRAREk ARl AGIARO RO B gecoming

| mnﬂm@ brotqciﬂi 9/}\nt456<2essqan lsmnndrhby &jettingl a suitapBoMmimal with a
32)%8 ﬁxoq%m or %%lng)erl]}% th reo P/ﬁ)n%glong °r9#%405|e$ %rg ?c{reengd

6 €S 1N vascular ce
pzhmgedxdg Bmtmdam btd‘tacﬂils dﬂoehlerl anduvidbtelvie1 9154 &V a264 256: 495 Dower

2%1&1}8&\’8?1{][];%@863%%8%(orye%tc eg\pé)%%{)(fl@ﬂzbe (PJVaug tag%t al., 1996,

aNkL £#r8 Bidr¥&Hny! dgd 84:0309¢ BndresfereORME O /Bl Ibybow)agad)mloxal
pept.i de or polypeptide fragnent congtrl Si n n epitaqpe
k?fBWR 158 TR Peedss B BPYOHEC {PAmPapeacthyty Wi ‘?Qfﬁlfc“"e

f }961?’5‘3 ptifRL biRGfd: B @&fesp&]&x@ W@S@Qe BS1ypBHli &TREH g methods known
containing two |ight and heavy chai ns, as

sWphe atte Foe mpphadsaingrding @mboelbiéfswgnma@n#ésbtrwﬁm methods; see
Fﬁ@ho%z& L%Pg xE)YtnbocﬁeéS m%@Zt/ogQﬁI]agéalP@u Qg HQ%@%SCSS New

or as single chain antibodies in which heavy and 11 ght
cKaik( 1\988),@1@% Enatbeads & bnmupolegy (1.Fr Coljmaetsypacds:.. 1999,

i chdq4:Mb! € princi
R Sl IS R B, P R Ao pancipes
ampl Prfacace @dcmh) At@emlc ﬁ’rqsa,l N@aﬁ@rb (|‘b9$(1)r Bugioni et al 1998, "A
gﬁ%\? %\Ell!)t(r)z{] hol] tec%ﬁxg \%g? m ecg alr cﬁ%nﬁxu ﬁ%aré%nté?oedy

asplcifidigeb. frdd phige Aispla[sllmalrﬁﬁe:s" Rek d’uaﬂtp149f(5)‘:m7l B Ames et al.,
non

d i fi
T sy et aRh G RUROrH IS pCRNop g by T amentovs
aphddelniofidialeny Fhie disphs/i 1tbrase dWRPLAS.. 353 0HI4B728 1\WShihohara et al.,

AB/E(H (Ilsolﬂlla(?tEo11(:)<)>(1’(:)rp1.grl1c‘;J}:r]c))/narlnzgxtlﬂxll())oddsiesI rrc]:glogrggmgegrte aarlxrdedorxlnon%ant epitopes in
plant vascular cell walls by phage display subtraction. J Immunol Methods 264(1-
2):187-94. Immunization or screening can be directed against a full-length protective
protein or, alternatively (and often more conveniently), against a peptide or
polypeptide fragment comprising an epitope known to differ between the variant and
wild-type forms. Antibodies can be expressed as tetramers containing two light and

two heavy chains, as separate heavy chains, light chains, as Fab, Fab' F(ab")2, and Fv,
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limted to, RT-PCR and transcription-nedi ated
anplification (TMA), cloning, polynerase chain

wo e@cpzass of specific alleles (PASA), |igase cPei/ms2007/003696
reaction, and nested polynerase chain reaction.
[0118]. A pair of priners may be utilized in the
anplification reaction. One or both of the priners
can be | abeled, for exanple with a detectable
radi ol abel , fluorophore, or biotin nolecule. The pair
of prinmers may include an upstream prinmer (which binds
5" to the downstream priner) and a downstream pri ner
(ehisctinge nbainIntibodiths whightheewyrupt lighgrchainTyveiaple dongdins are
p r he anplification reaction may be
lr'“é%ttﬁlol{ %‘“r?g‘r:és' which permt anplification of a
nucl eic acid involved in AMD. [0119] An additional

p s can be jncluyded in the anplification
’é\’é’(—?bﬁ’ﬁ%&" & IF‘ht"‘éf‘ﬁ © ‘i,‘é‘?lﬁrol For exanple, these

p[mrra] S TRMREi¢ 88 sh@pRIRbiNedromBe SiekjeaRhATbe amplified from

nucl ei ¢ acid nol ecul e, and serve to provide

c@ﬁfci"lnfﬁa‘i PYAPISPrios AR petion: nanpIeaodameRin DN/ seqvspersrare
Egh@d fh $ReG lentBbAl AL, RN A &{yﬁleﬁgééla‘?e ab pﬁgu@' ng

hybridi zation sites can construc
i Hﬁllahe&mmnmﬁ@c agigpmplificatioo meatked eay be @ed. dh og&pecific, non-
[
pgllntrngl’? é[atm eﬁolgr%?%'tsée %‘(}ﬁ‘gﬁ I%Jo%llnlglr] &fcié? fsrn\%éreé?fo F{ﬂﬂﬁ{ the nucleic acid
Amniuemasammmpd wmmmnm@zm ea@aa})ae;dmcmcais vizalindst, Yudre not

S, .i.n ' S zZe i ti.on
B T 8 afd il BB b F LB (AT s ine.
Opoélyoterase ehhindeaqidnEspedific talieles €PAS AQligusedhaih Seaction, and
al | el -5]§e0| fic, oli gon,ucl eotide (ASO hybridization,
sBGUEhRY B ers PRI TSa%8n, and the |ike. [0121]

mei 187S &4l pHR o plinwins aﬁ§ %)éiuﬂh&@di Hﬂ@ne@bﬂﬂlif@aﬁéﬁn reaction. One or both

ification ofaPuralt 0 ol i sns
sgﬁwﬁtpaﬁ%a §py be fabeiedy émPFethtg w‘érqﬂ%bﬂf*owﬁlql?beé Htworophore,
abt bibBn8618EH1e 3ThYBhiZ 8P %9%531§éy E’&Tﬁ&%@@ﬁd&%ﬁﬁﬁmﬁ%mh binds
prinmers to generate PCR productS that do not overlap
| ' 9ithedawasteesm pameniadyaday nsirgaintprieeUsvhjch binds 3' to the
PASEARLEARLY, T GO Rl P A fon mey b
I sﬂectu_afet aimders rvdgcfcammfhpbﬁcatmtcsf@t rentlel@hénnvolved in AMD.
;ﬁgﬁ?g ggﬁ% PE&JEOK%]SD\(Q% éfﬁaritnt;'{rs %5+ bé ﬂ'nci}\ldeg\’}’n W%Agl#mﬁhﬁéum{x reaction as
Oén mtqaabcamx;olb Foam}inn;ﬂe,eﬁe:te(prpneld ¢ar be ope® arapﬂcfylat
be det er,mn whet her copi es of the fra t .
e PHE Tat e AR SO et e e sty A fmgpion of
gemﬁbynpale aﬁcplmé:eﬂemt Il:J]'lc atiedr ebda(n@EH)a tirgdPd]cicibacidiblecule
gen s | qcat on chronpsone r egi
R EadiSapy e R oraaliss AT S o B edh dnelyein the
Rempitibatiod i2b&Sr.| Odependant usd adnes rdiave vetbRaloaderdti@torimer

pairs to serve as internal control primers.

[0120] Amplification products may be assayed in a variety of ways, including size
analysis, restriction digesﬁon followed by size analysis, detecting specific tagged

" oligonucleotide primers in the reaction products, allele-specific oligonucleotide
(ASO) hybridization, sequencing, hybridization, and the like.
[0121] PCR-based detection assays include multiplex amplification of a plurality of

polymorphisms simultaneously. For example, it is well known in the art to select
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a polynmorphism a T->C substitution at nucl eotide 1277
in exon 9, which results a tyrosine to histidine

wae bangesig¥y402H) in the conpl enent factor H geneCTYHRES7/603696
substantial contribution to AVD susceptibility (Kl ein
et al.. (2005) Science 308:385- 389; Haines et al.
(2005) Science. 308:419-421; Edwards et al. (2005)
Sci ence. 308:421-424). These studies reported odd
ratios for AMD rangi ng between 3.3 and 4.6 for
carriers of the C allele and between 3.3 and 7.4 for
CC honpzygotes. Subsequently, this association was
c &R prH@grgp generatst FER modiitetha( @anepavesiap & sk and can be

. 77:149- 153 Hageman et _at.
( 30035 Bl mutapgfl. KlAThgh, M0 ppbie G5B Fitran)
| Robymeorphigony, wislepdmeost thetr are dinfarentBSIabEEE AP URE bR ch& be
aaﬁl%&ieatﬁg]e\{yilt tégAl\/Dj n.addition to the Y402H
POl Yor pRiSm CRAGERAA Cdoyn in *{’1%@59 alipyy anulpglex analyaes of a
Seluralily f polyiApRR&&: A23Zgmerlt 81 2 3enERiayWeS ﬂél&rtsﬁuﬁav\tg%éoduce copies

ana(lj rtsi S shgvved that, these seven pol ynorphi
i A9 ftimidaRrddreaiged mhsthen rerintiobie feagmeoh contaimi the particular

hppied R Pty rhbrpRispebr Sdnctf}ese POl ynor phi sns were
detected in 50% of caSes Versus 29% of controls
[OR=2.46, 95% Cl -(1.95-3.11)]. Honobzygotes for this

haphptnsg: Weisr EQeRdy) n 24. 2% of cases and 8. 3% of
the controls. Also tv{o common protective hapl ot ypes

2} ollhe GRH 96 & located bn ehsoraoxdbni3Lq of a fegdd®Srepeatedly linked to
(5818 gty B e o5 Gl B s prrsagen somBeuive revealed tha
Fapelymasplaing, €0 Cambrd ufonpometéotRle 10%24h cAsH b VdhicAResults a
O ST s ekt et e
regstaniialgantiionfiorAMD aRcgfithig (RAGR o AMRARS) skiEce 308:385-
r%%ﬂt‘%ﬁr"j)’ 6(6?@‘?% 5;?%’56988'14} 9-424 éEé‘HQdeteg al. (2005)
dSsaneizaBian —4@4)3%@&@5(@(%@%{%%6%?% % gﬁotgcgsyfag %&B:rgrigc{fn g fetween

|01{A1|$I ugi ??g CFH. . BF and

o 4 {% cagsiery ofthe Kunitale erd betwseons. BpRil7.4@3r CC homozygotes.

fsunstq Rty thid L80GhaSH WGITEN, RALIvay. - These

t wo d]enes,y al on %;w th ggﬁlé%mﬁﬁg i tr‘%o (g@ﬁlp?tg%ﬁﬁ&ampam et al.

c(g%%rﬁ’l @gt‘é H‘Aj;( Y. ‘Bh M%%};ﬁﬁdt@emm&{rﬁﬂ.it(SGO@ Proc. Natl. Acad. Sci.

"GBR) 105Y2971A390P} £ 2 Sman SME wer

appr oxi mat el'y 2‘%8873 h%ﬁeggtu%gs ﬁ‘éce'yn(gﬁ%rﬁog"gﬂﬂ %&EF%W feynd to be

iI q;;@%ewn@r?gmmmmfﬂmm toltmhb imozenpmyemﬁmﬁﬁ)(?agéﬂﬁ et al.
04)58Hi,an . ) propriate

sfanp%)e_s 0_ .o]yfl u's/iegyv((n‘csﬁ" he CE‘?%%%%Z% tosure in '

d@123Ini Raingisa linkapd ;atmy?s inﬂ\&{dl tﬁ?tﬁh@s@ s|%|09§ bbb BstiMRere in

']fﬁ‘kggéjgisgémliggg%%rﬁ%Io%re]%om%]olnnzlitgr?slj lfa%?c?ty;?es with a set of these

polymorphisms were detected in 50% of cases versus 29% of controls [OR=2.46, 95%

CI(1.95-3.11)]. Homozygotes for this haplotype were found in 24.2% of cases and

8.3% of the controls. Also two common protective haplotypes were found in 34% of

controls and 18% of cases [OR=0.48, 95% CI (0.33-0.69)] and [OR=0.54, 95% CI
(0.33-0.69)].

36



including, but not [imted to, blood or
bl ood-fracti ons (such as serum or plasm),
woreamuloviEshes or buccal scrapes, chorionic villPST/DEHOFY3696
sanpl es, senen, GQuthrie cards, eye fluid, sputum
' ynph fluid, urine and tissue. Mst sinply, blood can
be drawn and DNA (or RNA) extracted fromthe cells of
the blood. Alteration of a wild- type BF, C2, and/or
CFH al l el e, whether, for exanple, by point nutation or
del etion, can be detected by any of the neans
di scussed herein. [0126] Techni ques for acquisition of
stietios Brepdelsornaplenyip) Compeonan’ n the art (for exanple
s hl 3
f@?zﬁe /gkg agg{n Pglnheodﬁl%%g%}/ﬁ ath ﬁgg/ is Nﬁgat ér% t:JrgigFD a’talyzed
bd:lem@gbrodﬁ'ﬁbebmmddﬂclbeBriB@Da‘ﬂadungl int the foomatént (Df(]haIC?:Bb complex
about L of serum can
R bR ne T op Cpe i e e Pl FEEHBETY Plhugif priscrain,
I edeiteb9 NS diskEdiatidn ORceeleratalipl @ ghRsorh pedteiditivdligidg A BF and
ggple can be used dlrectlé, iyncentrated (for
e&aft BAB{PEORH BFIH dA{GbPPLs POP DPEPAR og umaR fhremgspme, pp2 1. C2
CARRLBAY indRe clamsn%fnpléﬂ&n%w I Triccatwe %eﬁéiaﬁkhg Qvnh genes

performed. For exa , 4% Crre par ati on can
p@rrqoérrrae@rﬁ@m@macwmﬁa (GAAvand 4B (4R tcopysish aas

t R mp lB?p@%%@h%ap%t%Qtht'&E e?éplfr%mlté‘l‘? 100-120kb

Nucl 1'Se i solation kit anon
Necthereh &Hets)B andngﬁ\eD&@ nethe meorm\\momrep@trtahtymmplex (MHC)
neLbog; Woelds a 37 WO 2007/ 095185 PCT/ US2007/ 003696
nucleo% e preparation that is accessible to, and
anenable to, nucleic acid anplification. Mcrocrrruys
[ 2%% n EE#ticular exanpl es, nethods for detecting a

3 Eﬂf in the BF, C2, and/or CFH genes use the
ammsqs dasrbpsad shepRris for @é&hn}aﬂfea;ynsreaa@lsuacnhlad@ determmmg a

l.eic’ aci.d nol ecul es. the arra

PEPEd Ss2RETS BISisROPHOBI? ﬁ%ﬁ Relifs g@V csHEgny! iipicabgamples.
hMdeihg ut AoPIRIED Ed) bl SodBr bl&dd-fraftdd il (s¢dhhsARABN or plasma),
sequences, such as t hose pol ymor phi sns di scussed

hB1osfhvashes erblrcal scapss, diorigpic Yius HiopPsy samplre semen, Guthrie
”@zﬁrh@q%le‘?ﬁﬁ&: rdpBRen, NeM ?h Hhid, Em'm'eré?xh WO LB 81mlply, blood can be

po yrmrp I SNB aSSOCI a ri sk or r ot ect from

d e rogsi higNAMD T @%Awfraca@i 6Pmethe selifuelribe dloagl oMltegation of a wild-
O ech '@f %nd}&@?@? {)Q@t wfx&ﬁ %rzﬁa;ﬂ/@?% %?r ﬁﬁt{erg?tﬁté%n or deletion,

sek€epi’ng genes. [0129 arra
mn:bfdéﬂe@t:d by aay oyl thearsalissiestdthereiat er ni ne t he

?ﬁﬁ?glc 'lse%ﬁﬁ‘%]gxgé chrlalcétyxs?xon%f%}faﬂl §§ %ar% eei Q | nxglu‘iAﬁ@ art (for

exa onuc g pro
attaopleded Scmhgersanraf (37272 WA Exp oMied Elsﬁpm%ﬁ dor unseolle\cnon of

gggﬁg%‘t I g"EP(!‘FF a§e g”&ergﬂqu‘g I réﬂé%e %Z}%L:be prepare:lc’iJ Gn the conldemlonal

manner. For example, about 200 pL of serum can be used for the extraction of DNA

for use in amplification reactions.

[0127] Once a sample .has been obtained, the sample can be used directly,
concentrated (for example by centrifugation or filtration), purified, or combinations
thereof, and an amplification reaction performed. For example, rapid DNA
preparation can be performed using a commercially available kit (such as the
InstaGene Matrix, BioRad, Hercules, CA; the NucliSens isolation kit, Organon

Teknika, Netherlands). In one example, the DNA preparation method yields a
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aci d sequences obtai ned fromthe subject.

Additionally, if an internal control nucleic acid
wgeegamemaes was anplified in the anplification rPEUSINT/003696

(see above), an oligonucl eotide probe can be included

to detect the presence of this anplified nucleic acid

nol ecul e. [0130] The ol i gonucl eoti de probes bound to

the array can specifically bind sequences anplified

in an anplification reaction (such as under high

stringency conditions). digonucleotides conprising

at |east 15, 20, 25, 30, 35, 40, or nobre consecutive

nyeleotitle gespapiticnibatBF ac@gsibknd/ ord @héhapémes nudyicheid

used, 31] The net hods and apparatus in accordance

‘"ﬁﬂﬁyﬁg%present di scl osure take advantage of the

fact that under appropriate conditions

ollgonupLeotides form base- paired duplexes with

AAEF @Y %%i d nol ecul es that have a conpl ementary base

JOUREINC & pdrtieu Bl 8Rarhple, dthbderod dBleBiing & tp@?y@x%l RRIn ANhe BF, C2,

a nunber of factors, includin the |l en
ANOES el €5neLess, the REayudiecley ¢ipj SHeh arays ¢aa mclude nucleic

CRIPADIdLRR. 9 ow@xa.ﬁsie aqegprayranmaa&mdaye*?é hdh% gtgb léStide

effected. The effects of base composition on
sarabss! thatycamehybivdizedd pobdndsphisaf iy Agindisr G gene sequences such

DA PP P AR s v e

pnetbeds desgfibed gtrehljme mciede thsr }v;tﬂytnemhlsmya‘mpcxated with risk or
?;ﬁg{eg{xgr?ﬁ%m elrl]ogpS L\%ﬁzls as f’ %Fgc{eqéxlsgtrengeqc)?uc as%fne or more

e enden
qtmrme« 1ecogize¢ blﬁq/mbmbm&j’mséltBEpE@QgtaeﬁeS By carr y| ng

' bri di atlon at ratures clagse to
Mol S ahtar: feehpefen b PR SoRetoraes Sk seed Brdargmine the
kgtnetf@miﬁééplhﬂhv&e@ﬂh Stgect & @@lel SiRAE AMPS [akde tR@mple, a set of
ol | cle t| s bound to the array, the rate of

iRareien €S et ORRRS 1Qupt wé%ce@éf spHd $upRArk Farjusf 5 detection
&Qﬁfcﬁﬁnof;@ﬁ@ﬁhn hepF e@ﬂtalﬂdﬁbfr aae I%en@cj:s' ARG tﬁ@ste' zﬁiﬁphf' ed nucleic

sequence enployed in the array can be selected
dA5id sRarendss phidpedfromghg sebjgr. AcHitionndlyoH a@nﬂcmﬁé |cem<§ol nucleic

%E@seﬁ%gmgs a%gme@mehwm Il?i@%(?her‘e‘%né‘r? el

particul ar / or H nucleic aC| sequ hee
mitx@nuglper@qlef p@bs carbainvudedridideteghtheqagsebee dtthéy amplafiied nucleic
Bfﬁ%hky. Thus, the length for each individua
enent of the set of oligonucleotide sequences
| [ﬂ&l‘fi]dl iTge pﬁngﬂaﬁ'r@;prolms Hoend o ilw amad' daarspedfieahi bigd

gq€ r}l%e ?Pbgd Cxix 8'%?51 Calltxeo%f,{'egc H& (%uc asgxgrgqﬁ- I}1og'}qss‘”ilrtlb1gguetncy
aitmdit]oﬂa@) nOlipenid«eiies Bohprighd at (84314, 20135, 30, 35, 40, or more
S ERHEL 2511853 BPLSTSR! O 9L, AT o
tbe3y - Tae nEth&@dxthndfapbbanriakecoriin@neide b &nt disclosure take
advantage of the fact that under appropriate conditions oligonucleotides form base-
paired duplexes with nucleic acid molecules that have a complementary base
sequence. The stability of the duplex is dependent on a number of factors, including
the length of the oligonucleotides, the base composition, and the composition of the
solution in which hybridization is effected. The effects of base composition on

duplex stability may be reduced by carrying out the hybridization in particular
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t he oligonucl eotides are bound to the solid support by

the 5 end. However, one of skill in the art can
waledoeniige whet her the use of the 3' end or theCBUSBNU003696

of the oligonucleotide is suitable for bonding to the

solid support. In general, the interna

conpl enentarity of an oligonucl eotide probe in the

region of the 3" end and the 5 end determ nes

bi nding to the support. Alternatively, the

ol i gonucl eoti de probes can be attached to the support

by non- BF, C2, and/or CFH sequences such as

(sbltgionu,dbeexdnﬂ]ﬂs imthegirbenceof kighlcescdratiopeol/@ert@ay or quaternary

acers or linkers to the solid support. [0135] In

£ Pfier exanple, an array includes protein sequences,

w0131 | maé uRemal stabieasdt e duBlx i$Aso apstndenCErineldebRierdf

(or genes,. cDNAs or other polynucl eotide nvolecules

iSAREYRGFP h@"‘b‘ﬁéy SEIEFE It sTRENSq oheEy, ingputfhe hyBrigization at

ibap&afures QBs@loftBé‘QH@&bate@ffmsé‘&ﬂ\hQ ke tHupRixe@Bx pected to be
ant | body specific to such a protein or protein

fipepekbetweqh the taiﬂebb%qqqgcq;ranérﬁm plgpnaslopbdas bepndHe the array, the
zfitreq}f fgﬁﬂallﬁ% &}"rﬁﬁ% l¥héd Htﬁggxés%lw?%%gﬁpa%&n r%duced

ternativ rote or a
d013&hedhe tﬁrugheosmqu@dlgobgclgpmeqegume ehipigrdsintties anay can be

St RBbc ARl AIRELOBELES LOTLUS2O0TL002098 cences.

cmopemdet lengtﬁcfouegmg;th faqxamuuﬂmftmc(éz aadBkF CRH nuaant/acrd
fic bindin ent

t
“ﬁg?‘g}?gélgh% hls Clg"é: SGEERINELOP 1t10 B g?réa\e/\g?tﬁrrea::g gin}Pmcally Thus,

eh@lﬁmlgﬂﬁforbbﬁf mldovigual éﬁn&ﬁ{t o g"xeﬁi&t ofbigdrRldotiyle sequences
i.ncl ydes contactlnqja sanp g fromthe %ub ject with a
BP—CIU 8 19 the grayceaq ep‘i’l?it”éﬁzﬁ §?fé€fqef“@gb| R&PA 6"%\‘@8%?!

amgoﬂséle@ﬁdmome&’eeforﬁ hgohizndb rago@qgmudiéotm@ mi;ehgm or about

sanpl e and thereb ﬁaneasurlng the | evel s of the BF,

@?‘Oa‘ﬁ’&)"b‘w Oregides én ienghresent in the sanple, in
Wous4 aTfk Bflg&ﬁﬂ:‘i:&ﬂd@ ptrcl?@e deGUlceQkorRling C]'?e an@JWaQngJEQFF:'ctly

protein in the sa relative to the | evel
dﬂlkeém@ﬂ@rsumnpﬁooﬁéﬁxmpkeoumdweaﬁ’r ora?naﬂndgzﬁ ke probp! dnfongexample,

2?% % g cle%gde%l%cuo% %ﬁ%hgsﬁéﬁél L evﬁanﬂ'o 'i-lo%vever, one of
skl p‘gtblaa_rts_anpic%nﬁueowhahsmF @s¢ ofitie Shewd nythe 5' end of the
IQ)?]:P% hg@géﬁe‘ i%g?{téa%{r%ca?%\r/beoégﬁilgnt% tﬁgg%l d Sc'up? 11133511 %irerg‘laf, tllye internal
n@mplﬂuhnaan@xdrml digonutleotidcprobe m;herragmhlcﬂ Ithe 3' éndrasedhe 5' end
di . .Suj tabl e.
el o iR wnepus iCkineht B dignucielte mopes can be

nﬁljiachéd 10 the suppoit By} widA-1BIS, 42, eater dgmfv @ajdgneat@ch as
si]ica zinc titania an use i ca
é%!’éﬁ’ﬁ}"é‘eg'é‘ges§6 RHEIFE MAlERPeHthpt SFriga) SRFES OF i‘ﬁiﬁe‘W‘P Ry S&“d
9pport! nc, Hoboken, New Jersey, 2003). The attachnent

of nucleic acids to the surface of the glass can be .
[0135] In another example, an array includes protein sequences, which include at

least one BF, C2, and/or CFH protein (or genes, cDNAs or other polynucleotide
molecules including one of the listed sequences, or a fragment thereof), or a fragment
of such protein, or an antibody specific to such a protein or protein fragment. The
proteins or antibodies forming the array can be directly linked to the support.
Alternatively, the proteins or antibodies can be attached to the support by spacers or

linkers to the solid support.

39



achi eved by nethods known in the art, for exanple by

surface treatnents that form froman organic polyner.
we@anwioguBar exanpl es i nclude, but are not |inm PEUSHNT/003696

pol ypr opyl ene, pol yet hyl ene, pol ybutyl ene,

pol yi sobut yl ene, pol ybut adi ene, pol yi soprene,

pol yvi nyl pyrrolidine, polytetrafluroethylene,

pol yvi nyl i dene di fl uroi de,

pol yfl uor oet hyl ene- propyl ene, pol yet hyl enevi nyl

al cohol , pol ynet hyl pent ene,

pol ychol orotri fl uoroet hyl ene, pol ysul fornes,

hodseKY | aineembliged Al B, &, a8/t EFLPRloYRAOBM B @stected using, for

am nated biaxially oriented pol ypropyl.ene, thioated

binabiheg, |a>BlE>r¢%nméz«/p r GSoi ppmoipyipedisc bitding AGRltr Yyhich in some

agkd céerﬁ dé@&?ﬁ?rﬁlﬂél{? a c‘inaﬁa@(amp%!:d&e?é!ore detecting an

copoPyners ereo see Pat ent No. 567,
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osi ti char ged
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groups, epoxy or polylysine treatment of the microarray. Another example of a solid
support surface is polypropylene.

[0138] In general, suitable characteristics of the material that can be used to form
the solid support surface include: being amenable to surface activation such that upon

activation, the surface of the support is capable of covalently attaching a biomolecule
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di mensi onal pattern of discrete cells (such as 4096
squares in a 64 by 64 array). As is appreciated by
WO bwseoHki | led in the art, other array format SPCT/US2007/003696
including, but not limted to slot (rectangular) and
circular arrays are equally suitable for use (see U S.
Patent No. 5,981,185, herein incorporated by
reference). In one exanple, the array is forned on a
pol ymer medium which is a thread, nenbrane or film
An exanpl e of an organic polynmer mediumis a
pol ypr opyl ene sheet having a thickness on the order of
aloch ad an dsiigc(rmc%{hdé nﬁslnélot &mabtbuilyZ@ mmualsyhmugh of BRmolecules;
t hi ckn?ss o” gt critical and can
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mEeeeraly sefered tcw'm thh atties adbpstich. i/maitimrsoiatde dorisu ditlades a two-
clg S.£3 h at| oI utions)
Tﬁergg‘%?%?z Bg@ér? of %lm(%rete ¥$lls d{j osur X S@gares an 5'636% dar}ay) As is
byxpprevatqddj)ythoée slapﬁal Oﬂthbaﬂ olh&r mey foranp @cluding, but not limited to

ol_j n tide or B ot ei n seq .a nt hesi ‘
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ref erence I n a ot her xarrpl e,
rﬂ“ﬁw’@@? z‘)tii‘adl WS TG Mty AR syamplerfen organic

d@s]yrn@é} maddia if aqﬁwr@ylaaé ikt NRinPa BRdkmAd on B &H&r of about 1
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c (¢ P 203pmy éhwé’é‘df‘? Hueknesgobihs s nppcritical and
b dapsopert, Al bk 1R Pt IH S BLNoL BReparation of

ol i gonucl eoti des or proteins ont support
k ARMS ftdhisiBeasgdrirkialdy prientad pplyprepylene (RORRIrimst in addition to

mﬁlﬁ@&élﬁggﬁﬁt PP FiRs REnbRUNGW &CNE#o%RH f]%)re%enc(s.l S0 é)pamcular

example, the array is a solid phase, Allele-Specific Oligonucleotides (ASO) based
nucleic acid array.

[0141] The array formats of the present disclosure can be included in a variety of
different types of formats. A “format” includes any format to which the solid support

can be affixed, such as microtiter plates, test tubes, inorganic sheets, dipsticks, and the
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217:306-10. In one exanple, the oligonucleotides are
synt hesi zed onto the support using conventiona
wa@ b@miogsBs t echni ques for preparing ol i gonucl eoPCTI®ES2007003696
solid supports (such as see PCT Publication Nos. WO
85/ 01051 and WD 89/10977, or U S. Patent No.
5,554,501, each of which are herein incorporated by
reference). [0143] A suitable array can be produced
usi ng automated neans to synthesize oligonucleotides
in the cells of the array by |aying down the
precursors for the four bases in a predeterm ned
piiaket dran.ex Bmipsd, mhenahensolid 'pippon haa melypmnycbenm!bcéad one or more
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danpemtchen bf orad ¢)gsmplmloexgbndcseqnn®tmaamg:et segeeuEEn @ee synthesized
dsyegerulla I Z%}:éb pregvaﬁpgkee#( tg)r T(()Ifldt supﬁéqj(%ee]u ghﬁﬁrgé@%fe;gé,013,7s9, herein
deterpoiaied byheftieare)a 1auhpeet exanplb, @guaitestesyntisgized directly
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Ollﬁeo@brzﬁ&l By réfer@téX Suitabld @BH00E fdmbymeﬁm)ﬁt&:mmon BF,
C2_ or CFH gene sequences. E0146] The kits contain

rAEEPEHEISOLS ANd RTEIe Py SRl SHEP e an Fr sy synthesizing the

ahisRNGeleofidefdr préRdls GHIE u&oslwpaeﬁ R mwmtoam%k@waﬂém in the field;
BF, C2 or CFH genes, such probes or prinmers tha

seFwRmARCPESUitEBle metheds @arabesﬁound:zn daigmrerud) (f Abdohial. Biochem.
S@ﬂ#?c%? 0. 1f6AE bfdfdle! h@.e %mon.ﬁq&&ldég b %ﬁﬂxe@ﬁe&' S8 the support

h t he net hods descri bedherein termne a
slaﬂ@q@@ctm@nsgpal@z,errmal @lchn@@n@fqrmemmlgaqéiaenw@onc[eemmohd

AP e AR B0 PP WEEL TR i W4B)6677, orus
sPaenttNe B54.521, coch GFMhsbgure heein BidcipoagedbPiNtetince).

pRlst Y e HERI LRRADCHTanl b it B hea el shinesize

appropri ae“Ant
obliggandlebadts idahprélismofahe arrpy by |l:qeﬁig dmwnmlee precuﬁmme for the four

FHCIEE MR INCEE T C RN AN T S —
delivery system is employed to create oli gonucleotlde probe populations in parallel
rows (corresponding in number to the number of channels in the delivery system)
across the substrate. Following completion of oli gonucleotiae synthesis in a first
direction, the substrate can then be rotated by 90° to permit synthesis to proceed
within a second (2°) set of rows that are now perpendicular to the first set. This
process creates a multiple-channel array whose intersection generates a plufality of

discrete cells.
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freeze-dried or |yophilized powder, for instance. The
container(s) in which the oligonucleotide(s) are

W@ plopaes can be any conventional contai ner thBCT/US2007/003696
capabl e of holding the supplied form for instance,
m cr of uge tubes, anpoules, or bottles. In sone
applications, pairs of priners nmay be provided in
pre-nmeasured single use anounts in individual,
typi cally di sposabl e, tubes or equival ent containers.
Wth such an arrangenent, the sanple to be tested for
the presence of a BF, C2, or CFH pol ynorphi sm can be
dauet] tmn pdrdcaladexdrdpias, theibBgomietkosidp |pi'(ftic@ @hitﬁ(ﬂ an ray include one
carrLeq‘ogt 'directl , b014?L.Th Ao
R i R S Hé’eBT‘f‘ fectinp Bf PREERHFISON ele‘i’ ec‘dh%ée%ﬁwe
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mar ket to which the product is directed. For
i ance, if the kit is adapted for research or
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7/003696 reaction. u | i nes
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I nc. an Di ego, .1990) , ro et al. n
Wdi'%%raﬁml S%%S%Y%%E’\J{&B 6% atBo‘f %nﬁéﬂ,!vobavwéwﬂ@ence
HagdiFled helNaW. ¥Rk kitd 289 be ustwiH SRk RS 8bscribb herein to
Current Protocols in Ml ecular BIO|O% G eene Publ .
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polynDrphlc sites, such t t he sequence the probe is
cbrestignentary to a

[0148] The amount of each oligonucleotide primer supplied in the kit can be any
appropriate amount, depending for instance on the market to which the product is
directéd. For instance, if the kit is adapted for research or clinical use, the amount of
each oligonucleotide primer provided would likely be an amount sufficient to prime
several PCR amplification reactions. Those of ordinary skill in the art know the

amount of oligonucleotide primer that is appropriate for use in a single amplification
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pol ynor phic site and the surrounding BF, C2, or CFH
sequence. By way of exanple, such probes are of at

wo eagnodssnucl eotides in | ength, and the pol ynor@his2007/003696
site occurs at any position within the Iength of the
probe. It is often beneficial to use | onger probes,
in order to ensure specificity. Thus, in sone
enbodi ments, the probe is at least 8, at [|east 10, at
| east 12, at |east 15, at least 20, at |east 30
nucl eotides or longer. [0152] It nay also be
advant ageous to provide in the kit one or nore contro
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poidd pabe pﬁllmhphquricbaiﬁamﬁyum cpfe&frembreldﬂ thehigentified
tar anplified s nces.
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a control sequences is well known to one of ordmary skxl] in the appropriate art. By
way of example, control sequences may comprise human (or non-human) BF, C2, or
CFH nucleic acid molecule(s) with known sequence at one or more target SNP
positions, such as those described herein. Controls may also comprise non-BF, C2, or
CFH nucleic acid molecules.
[0153] In some embodiments, kits may also include some or all of the reagents

necessary to carry out RT-PCR in vitro amplification reactions, including, for
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BF, C2, or CFH protein) and may include at | east

one' control (such as a determ ned anount of target
W®@E0702518dr CFH protein, or a sanple contai ni NBCEUS2007/003696
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i ﬁrntohﬁl &f BFO0OE, SI'CFR rp@ot@ﬁnf)t The B¥E @15 b€ €FH-protels @pedific binding
t he QA reactjons, The d a .gn of appropri aﬁeposh h
CORET o SoRTeHBAE bp ONalMed IR A E SOOI, "G ATpyes may have
slghd dbiliy &hﬁstﬁ%ﬂfs@xﬂfe‘t@&&x Oy mok$hié @drnis e B ICIDRMd/or CFH protein.

i nvol ve 't he use of a nunber of assay for mat's i ncl udi ng

t KOLY] | BEoFR4 oIl pree %rdﬁ%fospr?aprf‘gswg GetecHPRiith a*%ﬂso
fiihi84Sa nR8AIRor deecth BH Ct2€5r OF8: Ei%dﬁ'%]dagehh&g&lbo\lé)‘?es for instance

Techni ques may i ncl ud | ots,
blthﬂ agenPCRY bRRlerectahly lab[eh:d |If e, detectable agent is not labeled, it may be

detected by second antibodies or protein A, for example, which may also be provided

in some kits in one or more separate containers. Such techniques are well known.
[0158] Additional components in specific kits may include instructions for carrying
out the assay. Instructions will allow the tester to determine BF, C2, or CFH
expression level. Reaction vessels and auxiliary reagents such as chromogens,

buffers, enzymes, etc. may also be included in the kits. The instructions can provide
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[01611 M croarray-based kits are al so provided. These
mcroarray kits may be of wuse in genotyping anal yses.

wo poogesasal , these kits include one or nore  PCT/US2007/003696
ol i gonucl eoti des provided i nmobilized on a substrate,
for exanple at an addressable |ocation. The kit also
i ncludes instructions, usually witten instructions,
to assist the wuser in probing the array. Such
i nstructions can optionally be provided on a conputer
readabl e nmedi um [0162] Kits may additionally include
one or nore buffers for use during assay of the
REa0Yadied carvedyr chats ionsingpiee withuhs dbefrhiled (faexhmpldjde
a lowstrin ﬁgsﬂ a high stringency wash, and/or
§x§FPFﬁBWH§g@%*%W ¥alushose buffers may be provided in
t[ulxssq WIS Srofrieh de@matmeaum drgreRtiation &é@wg@ ﬁ)@ﬂﬁi&ﬁhls who are
to hold sufficient buffer for several probing

VRRIRGAYGOBY VRIBYS wrﬁgyméeumﬁw INPe kPl weﬁ pﬁ the BF, €2, or
%ﬁ Hehef ?sndegalb&{ RLghe ctﬂd%ﬂéseomﬁﬁ WES ﬁi)r@\tnhg H%t mMaterials

I ch wou e tailored to the size and
arecassainel pediedmi cligohaclkptide eaticai a»saust@ln"ay daﬁ@mnbed in

NRAEAS, 90 BlodiPho MRS SSLTY SHTENGER 8857 Yinheinic

mm&ﬂﬁtﬁl %%ﬁ& cqrddi6 3)]neI@rmrmcrqmt@dﬂatblasmybmﬁugned to

0 r 0 |ner det es.._ .such as
e el R RS e Caeh s SEaERsh Bl SinigS ¥ deBRioes
nhetéint Bﬁ(xﬁétncnrsab €iSese mm Wﬂlﬂlm\a&e @dstdrhe darimiredieahandspecified

probes), f detectlng bi o ul es captured on, the

il a§5 orrfel iplelvdy Pissy- fl?@?vaa@*eérttlh ShpZYERs r Gpterozygous. I
unhRaRbed @0nMthgdouBt® Eﬁ)vﬁ@é ROk &R onelo? ndse\CbAgof Rhuences for use
internal tests of either the | abel i ng procedure or

pidBe RY-dreactensar Thgdesign ofipppRoprine PeBiYS epntil gpauences is well

Wmcﬁﬁplcﬁ&né@h@i%awgéﬂl@ﬁ%e%ﬁﬂ%}ﬂﬁé’mn an aqueous
solution or as a‘freeze-dried or |yophilized powder,

f IR 6Phs (Tha et manmvebyr BE vee 053 nhmbghelcassah Eormagningloring those
o
airn@o | u }(l)'%&ﬂ0| %?nlgﬁ?lﬂg}/su%ﬁ%\ﬁ?dm%wmte& ?éa@l's n&rmrcl?@tﬁtef‘ plates and

capa supp form for 1nstance,

nihe dikku Jechnipess, maypwitdesiot bloth RN Adgots| PNsw btots, PCR, RFLP, and

q&@llcatlons control probes may be provided in

pr e- neasured single use anmounts in individual,

tmcllﬁtt]al IMicchaspysabéd kit ateedsoprosgisdy dlhesd nm:mmaiay}kitsmay be of
The a in

R iR R Ry o s e a0 gE SRRt R or

| BlsgaaneRofdes frovited k@indbolizddi cﬁi’h §Lhﬁtrﬁl‘e§)&u@txah@le at an addressable

directed. For instance, if the kit is adapted

té’§%‘é‘?‘b hest kit plsRiiRelpdssdastragiops.disuplly Rstiep dPS‘BFBBBS( & assist the

| hdeglisy pidbliddg D6 aRGQV isael idstrup@sdsiai dpeioai iRy be prividdd &la computer

anal yses of the array. Likewi se, where nultiple

cEAtRIE M598BRs are provided in one kit, the specific

ﬁﬁ'ﬁ@f H{I%Vﬁlgfgddx%héﬂ)bﬁchﬂ'eld%%‘fl nmdie bhﬁefﬁ%k @le @¥hg assay of the
e accom In certain enbodi ments, a

pp@vaﬁthayraaf )é@r frfSéaﬂ@ﬁt susBRUETSEs By edudd 4 lovpEripeeRayduesh, a high
| Grifg Sl Al RnKhia/o PR G ppRIY oRhtid. OBfse buffers may be provided in bulk,

where each container of buffer is large enough to hold sufficient buffer for several
probing or washing or stfipping procedures. Alternatively, the buffers can be
provided in pre-measured aliquots, which would be tailored to the size and style of
array included in the kit. Certain kits may also provide one or more containers in

which to carry out array-probing reactions.
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being froma different type of specinen found on an

associ ated array (for exanple, in a kit that provides
woedaoh/oguukar yoti ¢ and prokaryotic speci nens, a PCT/US2007/003696

pr okaryote-specific control probe and a separate

eukaryot e-specific control probe may be provided).

[0165] In sone enbodi nents of the current invention,

kits may al so include the reagents necessary to carry

out one or nore probe-labeling reactions. The specific

reagents included will be chosen in order to satisfy

the end user's needs, depending on the type of probe

fol63jul Kitf hay i@xddivion,indde onc BNApracuhtdihersnftderdic@imolecules,

| abel in for ex nple r adi ol abel. or por at ed. du

BHObRS gﬁmo jegiox proheb AR e of dP%%%ﬁ% nﬁﬁﬁ'ge* %‘t&m% o

[Rikafts Stk nﬁﬁb&lésaﬂﬁoséqvm@@aet:aﬁg bftﬁnél@&lﬁé% ﬂﬁm%d on the

probe nol ecul es for use in assaying arr prOV|

lngiayi dhesifonay ks inpdydesgithes fbelad origylahede naw agpfledmleculeb,

gﬁ rSTRAE thidMall B&s 8 ,lrépﬁlquba%g%&ehl%w \H?ocbmé Bi&élarray, or
8 Isclosure is 1llustrate the fol

feorh. | The ¢compl Ex@mhebculeﬂmav@cmgmﬂggsq%nded in an aqueous solution
PCT / 2007/.0 VPL ]
t ho ree?% fgg% %é L}g)p {zed ﬁ%ems&a& ’M?é g&lt?m%(@ﬂ which the

ndepéendent ~gr ou
caanslsane sggdicdehs be @dnyg oon \re(mhxsnalm‘onam@phans Ammhle:aﬁholdmg the

descenf . over t.he age of

FRREES e Frr SR pltrobiec B APEPuleR Sty 86 18 ¥amer,
GlpbNEgRInks Yedshool ﬂ'ﬁfﬂeedm&l‘ﬂ@ frovidad impe-hasured single8)se artbunts in
114 unrel ated, contr g i ndi vi dual s gnean,a e 78.4 +/-
Fndividugbtypicef ! gispefEblen Hoet ﬁhfﬁ@r'tf@*f kCRRIPEHE:

Por &4 SiThY aRfouhO¥@eacRREnBEIGrobE QlpHiR in SHENiEEABbdA Pparticular
clinically docunented AMD (nean age 71.32 +/- 8.9

yasqusy, depapding or inpleaceerthe markehiodvhigh dbfepredyct is directed. For
QBg}Qﬁ&é‘ §f5/thc &ANL E&lﬁec{f@%e%ﬁ F&1idtkatdse, §u@ic¥§1@¥:§a% ol probe(s)

from mbia Uni'versity. Subjects were exam ned by
tlrl@lmw@lll bp Rravaderbloqgiiors. seymbgqnt&l@d@@gwéiﬁ of theagay. Likewise,

p\Pl%rg glﬁ!.lﬁg E%ICWELSI oggsegreg)‘f‘g\gﬁgd Okl§ ttﬁgg&ﬁ%gS%BS%medm

assi tens a descn
swiby iz taBbred tettheamarl(el 9%)he3t¢cvmpa@ hg kah Aolkertain embodiments, a

?@Hxﬁaﬁg Lf xftae{?nt co%cﬁ?lrprg avtﬁjélg 2&%\"1} {)r o?nsgle kld eacP control probe
e)d?xixga'frbrrﬂnm%mﬁ ity fepecignesi fonsd ofi anmssdciatedliuseyfor example, in
nor. didt ve a known famly history of A .
(ks et i otk s kesteiis SPeaRy FaRBTHplg-specific
RivaRo!l YRite a6ategpirrseulasete-gptcifiecalng @tcsuec;atay va padvided).

th t the t f ot
E5) e CEORITEERA W EOGEROPATRIPY Kvraaer e the

E}l&%&lné ﬁétl\&)g’iﬁﬁ RScdtdy &;ﬂ dre A2 FRoriProtid-RedliNBidactibdsS The specific
agen al encl a,
reagents included will be chosen in order to satisfy the end user’s needs, dependmg on

the type of probe molecule (for example, DNA or RNA) and the method of labeling
(for example, radiolabel incorporated during probe synthesis, attachable fluorescent
tag, etc.).

[0166] Further kits are provided for the labeling of probe molecules for use in
assaying arrays provided herein. Such kits may optionally include an array to be
assayed by the so labeled probe molecules.

[0167] The disclosure is illustrated by the following non-limiting Examples.
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[0170] Studies were conducted under the protocols
approved by the Institutional Review Boards of
w@odoasnpilss Uni versity and the University of | owaCT/US2007/003696
Informed consent was obtained fromall study subjects
prior to participation. [0171] | mmunohi stochem stry:
Posteri or poles were processed, sectioned and | abel ed
with anti body directed against factor Ba (Quidel), as
described in Anderson el al. (2002) Am J.
Opht hal nol . 134: 411- 31. Adj acent sections were
i ncubated with secondary anti body al one, to serve as
controls. Some i munol abel B¥AYI®EiBfens were prepared
3€xmgugwed by confocal |aser scanning m croscopy, as
(Anderson et al., 2002, supra). [0172]
Miuatricdnarstivednidag and Anal ysis: Codi ng and adjacent

DD SobERSTS She AR 55 matche contss
PEf EQHPBIRC A nlekidbth HeeBh OoRE Qe BivF ddlvalecase@nduﬁig §188Y. These
sequencing. Priners for SSCP, DHPLC and DNA

s@&u@%@%@tm 3aleunrglsied sybischiriuih enigally F‘?‘j}"@%ﬂéﬁﬂ AMR (mean
455%‘3\/’@ 2004 HOn10h 4%%1&4@%09&{(9%@961@@&% ] agéhgaeﬂt 7.4;

ntroni c regi ons using MacVector software
)atchﬁtby agie phd/ eldinoity) fr@mélev\éneergtsy ok hreda,fand 5§§qmeqieled

SCI n:t:ge‘gglﬁﬂﬁﬁgg? %%)"B-ﬁ ‘Béyash%ggﬁlg?'#- g%d%)Z)S) and 275

QUhthEIdmnatdBedély age2pd tﬂ!ﬁmgty,Abhtr@lh dmgas agke6@84 ad- ¢ years) from

SCOTRaRES el ar ST b AR P ok P ppeists

@169}/ p ISWEoﬁbﬁgﬂ fenmwm&grdﬁmsp@éﬁé@ﬁm ME: &@\Rﬁétandardlzed

ﬁf‘%}b‘dl zl%g\égé%\fgs dtcgr ou%gﬁ%bagm ni %9% W)"gn%"dlehf‘ GIPS) Surv.

SOHRRRGHEIZ-AEFINS ak DK IMRF LA (szomls huaseatpdindihan Vi %,
freguencg in test popul ations were purchased from
i

f2u4Bi Gepuplsfid agt SN big amedistingishipg sizag o§Macular disease nor
A§1§QH§Y EveldelRAeh fa@hiLP ki) bEAMBD (@tﬁgéﬁ@hh@ fa). AMD SUb_]CCt were

Bi osystens Assays-By-Design pipeline. The techniqu
evHhdoyidesl ings Phenontiie shtegeriasHaseden g qj@@lﬁq@nm@émeammost severe

e e

%eaz{et éhceté]%g%!? %&t’{%& eltsn%drt] ?ﬁ}‘%@?@ggf% \x@g?ex\@%ﬁﬁ from peripheral
t H@pddﬁp}(otﬁps using QIhatrgsDiNeéy Blaodadakinkie( Qipgsin, dalencia, CA).
g[dgt%‘i t %ggqlzsg&gﬁe%ngﬁ&g {fer tB@})Fo%r)Jéoqg %%rﬁg%géy Ilh%%zlét]itutional
I\Rewewcﬁdanﬁ's)@atolambla plme\saemt}edmt the ShibEer§iBPoSlowa Cinformed
for contl nc%enc | .S as .descrihed in

Sapsran ot hgh S0 St Ra R R B tepaifn. 2001,

ST 4] @@E@doﬂh;@cﬁt/héeguéthf wgt(eg\f\gp@lbs K\@rdfﬁlldjchéisbﬂ l sémwm and

C netics stitute nc

NP SIES St e direr o gER e iagor BAdChuAy, ap SOibef 7 Anderson er
aalC 002) AnPl. OpRiHabrolEP84:411-31. Adjacent sections were incubated with

secondary antibody alone, to serve as controls. Some immunolabeled specimens were

prepared and viewed by confocal laser scanning microscopy, as described (Anderson
et al., 2002, supra). -

[0172] Mutation Screening and Analysis: Coding and adjacent intronic regions of

BF and C2 were examined for variants using SSCP analyses, denaturing high
performance liquid chromatography (DHPLC) and direct sequencing. Primers for

SSCP, DHPLC and DNA sequencing analyses were designed to amplify each exon
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hapl ot ype estimati on we used snphap (witten by David
Cl ayton; Canbridge Institute for Medical Research,

w@2a0m093ige, United Kingdom, downl oaded from t PET/US2007/003696

Canbridge Institute for Medical Research website

http://ww+ gene.cinr.cain.ac.uk/clayton/software/),

SNPEM (Witten by Dr. N cholas Schork and M Daniele
Fallin and obtained fromD. Fallin), and PHASE versi on

2.11 (witten by Mitthew Stephens; University of

Washi ngton, Seattle, WA, and available fromhis web

site at

witdd &6 adiagenstinmenio megiony e Newyksof sufwerchSh Dxe@l Q:A) PCR-

hgg‘llg%yy%{eﬁplé‘%{h?ln‘%%éécré Cgit %? %@l'%sﬁ%%zv{olagit désguggc} in Alllkmets et

I\/Hkl(h?%htﬂcmmcé ENY: 1805-G80Dané aiBhi i & AO(A008ND pRBEANA: Genet.
n% %}/l;plt SNPs, representing a mninmal informative
W t

PREFS SIFST Bimka(gB et SUIREE Msve eonfiramd by

t b"““""“"‘“""“‘?‘m"‘gm&“"‘% e f ook Sased (ot

WI\/D Li nkage di se
Pﬁ!@mu@bﬁouﬁe epPkymarphisais|(NEs) the discovered

| ﬂ*ﬁr@& nit et

Al p@/ g{fgg’ghg%ée(Ef %%ﬁ%ﬂﬂg@ W & eurg ! 150&'&: yst l‘?‘l) and
28U ZosIgsSnEag BSEYS TPI0UBEO6 wah grquarskat BOEEequency in test
?ﬁ&]ﬁnﬁt@éﬁscwéﬂe%'réﬂag&pﬁgm %ﬁr llog%/g%{nu 5,88 &alo 3 :}E?max ied SNP

a), were retrospectivel
oﬁSBé’h]@mnDﬂmfmddomlﬂane@ i d:995))héd B&syqtgﬁﬂtAssﬁﬁyﬁBy—Desngn

SEfoelif:. 2 300_as ted.af the Innate
ﬁ]%ﬁh %Bé%%hmﬂue templlorgrt)ed was ldentlca} to that described in Hageman er al.,

(ﬂ@@SpsuMa B¢y, rﬂrrgmeNA@tdrl: Lagéaé&k@sotwaﬁéﬁ &8 /ABAI 9700 384-
were bel ow 2x _10- 3.

|
e bk RE B s ek e b ket Bicsusinme ZPOOAIT Sequence
t Betectign Spstept. h SNPEM  and PHASE. The protective SNP
n@ﬁgzt dr wn Jn qu 2A was presented to Exenplar 2.2
i Gentyras vease ptydate@ igMicrosoft EXCEL and

h fle n(é
Tt ot By Lok MR a3y | HIEbhILE R bhegbed in
t HRgRM e/ 2807, smes. a"@dﬂ@lmjleaaénlﬂmomkpmed:)omphance to Hardy7
{ t
PRS00 by PRI Db ISAS e, e, o
iN W‘@E%Fmbotb@ﬁsmné coﬂ’tlnels@émv:q:na ans:fﬂ\efp<($e§ For
t&gl&?@?gﬁmtgﬁ \g? gg«irds %p éWl(lmeiéﬁ a& F aﬁ)?,(s Cvgmbndge Institute
pﬁ@f,Mcmxeal g@smrym@a)mbnﬁtget biaited mlﬁgicﬁnpﬂotvhtﬁmﬁt@@ &lohifthe
i cance testing are
AR RN T B0Ree R Bose ERF Tt won &
F@yﬁe:srsr omnﬁcm/cmawmﬁwmg SEPEM (W4 thtdy DANISRIS Schork
r OB siég cal package W th the appropriate
éﬁY] 8H‘egen§a Pl 'zi““eldcf\V\%'" A eontnhBHASE yersion 2.11 (written
rthMathw&e;Wlehb WrtiveRIt WfWé%mnngr) SELAR! WA ﬁLdea?V]@ﬂfx%le from his

were automatlica gener at Ed usi ng e
t"ﬁ? %’ ed%{t"é‘g?éft%attwlqgw%wmfms/@@ﬁwa@mlhn’BheOdeBEtype

| apalysrSstaRplydsBY At $irdt Qo BB&JQE&EQ@BQ%S&HB{%Q U&ing the Expectation
Maximization (EM) or Gibbs sampling algorithm, second, to identify htSNPs
representing a minimal informative set within a region of linkage disequilibrium, and
third, to assess these for significant association with AMD. Linkage disequilibrium
was assessed (not shown) using the graphical tools available at the Innate Immunity

PGA website (www.innateimmunity.net). All p-valies are two-tailed and X2 values
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Results [0177] Al 18 BF exons, including 50-80 bp of

flanking intronic regions, were analyzed initially by
waleowanesishg HPLC i n approxi mately 90 AVMD casesPemnusSB07/003696

controls froma cohort ascertained at Col unbia

Uni versity. Seventeen sequence variants, including

ei ght m ssense changes, were identified and the L9H

(rs4151667) and R32Q (rs641153) alleles were nore

frequent in controls than in cases (Table 1).

Hapl ot ype-taggi ng SNPs (htSNPs) within BF and its

adj acent honolog C2 were identified (Fig. 1) and

088 9taeR@dial adyfplouRighifiinver OvesI1a9POT Erreonidsi (B FAvart

548 AMD cases and 275 controls. These apal yses

repespest vely ralcplated neige theanetiad of Bepisminy %fﬁ%’f*%hberg (1995) J. R.

agHP G At 84 Wsizth gdViho IJTIEnﬂ-}&HeMé@ hedhe ThAaShmmMiG PGB Svebsite

e

innearly conplete |inkage disequilibrium (LD wth

t thetpEA/i B tei mmiumity . ney 1ES A 2/Bogis forgmyics/fpadtiplgieggisform), and were

Py Qt iwe for AVMD (X2=13.8 P=0.00020, OR=0.37
[é§8§§é3§18-0.60]). The 50 WO 2007/095185

POL7552 30216026 36 pl RFZQ vt elbtgedted BFpsrasitatipmigsting/in both SNPEM

co t with the rsharl NP i ngeingron, 1

S BECSH S Pl PRI bl 518 A refingq Ty Exempler
OR2Q a1 dbRb8CieB aplo sdletBl websifdd 1ip:/Bewet. sapiasgientesarom) and

i ndependent cohart of _3?0 ca?e and 11.4~c%nt r ol from(l

t Hatisssly svaineddn Banae s [ FtE T RBRE PR dhig Satapgy Gowa,
exhSia ahB€orbiFebh P RhtddIn FiSIB . pBkfierd@sn of the genetic algorithm
si“gnifi cantly associated with AMD in this c%g t
( b

A) desvedrmpdelspown eRElg. 3¢) [rymdyed-Rxeraplar %af%“e GA

gt ( it8&ibRACEach! Beh del si
PSRN A AR O eTti napot si

c omiargethdaiph St(ybéch( parmits Hispossiblecasnpbipeeld FurdiegAetpil ahthe genetic
ri - - =10 A et W8 Treti = 2.
e
SKR76] - 1X)Classtfiqasioedk Regaission drdreAniiypis otag pesformed with the SPSS
P PSR A R E SRl Gt o
L 9hk eombiictidag: teapdeat aspeitlf H-)k)wiviasit &) swinor alleles. Models were
e b By S Sk 572 e it el o
e RRH CYRRIF 3 b Gokieibaice eethb appaidepesutpsaduced slightly

nore significant results for H7 (X2=29.6, OR=0.42

(0.32-0.58)) and for H 10 (X2=24.9 OR=0.33
[ Re2dpO.52)). Analysis with the SNPEM program al so
denonstrated that the sanme hapl otypes we

€ er e . .

sil@HI i cAHt18BAsxers. cdyling Hh-3PHP ofiflanking introgicrregionfgvere

t el (A ELHPEC R abPRxfRaRIMOANID E8R%ind 90

a?gal%%g%n%t?\?éb%?@ﬁ ‘?& 'geif{or Al\/[%bpl ndividuals with the

t wonpelstfeasn awehorpresripiied ot Eoluebiafgrpeyiibusetateqpequence

HL9,5a 06, it dIpRuA %%E% QA7HIOL &R idMRIfedl RN He LOH (rs4151667

e, bl s,,ng o Chat W el (rs4151667)
and R32Q (rs641153) alleles were more frequent in controls than in cases (Table 1).
Haplotype-tagging SNPs (htSNPs) within BF and its adjacent homolog C2 were
identified (Fig. 1) and genotyped in a quumbia University cohort comprised of 548
AMD cases and 275 controls. These analyses revealed four variants that were
significantly associated with AMD. The L9H variant in BF, which was in nearly
complete linkage disequilibrium (LD) with the E318D variant in C2 (rs9332739), was

highly protective for AMD (X2=13.8 P=0.00020, OR=0.37 [95%C1=0.18-0.60]). The
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only 0.77% of the cases (X2= 12.2, P=0.00048, OR=0.22

[0.087-0.56]). The odds ratio of subjects with two
w@e@vmeeiisve all el es was approxi mately hal f of PEBRUSIN/003696

the subjects with one protective allele, consistent

with a co-dom nant nodel. [0179] The observed

associ ations were highly significant when the entire

AMD subj ect cohort was conpared to controls, or when

maj or subtypes of AVD, including early AVMD (eAMD),

choroi dal neovascul ari zati on (CNV) and geographic

atrophy (GA), were anal yzed separately. The GA group

(R32Q@uAtledh BF38asimbjeatlyohipie Ulewh thohony 534 SRPiiatRebn 10 of

S o PEBrBtFet b G Ot |8y OR-Bogdsci-021-

smpg§). Specifically, the hapl otype tagged by the
all el e denonstrated the strongest protection

a[&é? t Genetygingeefsn indgrnggat cohog 1 3R sasasaendA | gcgnisols from the
V@&VERW% qowh Qomtxécpdhésevﬁ?] exgg:»A %W&Qn?pﬂe th€&b E@fl 86%_)7 L9H

'es”were subjected to the Sane anal ysi's. Althou
tiﬁﬂB Pdmwcmalmflmlmsmiawmwmmw cohort (X2=10. 6 P—O 0012,

RGP ISR 1S 0 81t Wile i Siodtachs VA ¥23a g toci. the
sclagmﬁbrrcﬂmawo(cbherts:wnfa clenisieed (Kabio/ 2). sTlnn/ermmppeﬂMmype (H1,
t

ogeb) S b SebfhirgCud RsamPr R RIer) o0 33 0542
S{DS&I&%}I | lnglé}])h léfl&u’gjpﬁ?yﬁ? 12ggEDbyliRgBF msztgasxuf (BL7) tdameared to all

allele, Protection con
SPTELy per. SR PRGSOt Ao 65259, P2 1X18%7, OR=045
| (95 ¥ TIROI 3B-@.61 DarftOBRE/O2 Eﬁﬂmiﬁtﬁmg@aﬁl@)ypeam 0) was also

weakest in 402Y honozygot es t he
ST GRHLBPIHEE SRa= o1 O 23 S RACS. OH=0 Bo%C1-03318.561) (Fig.

ome r—h@n@e@a ﬂ;tﬁaee%s& EmWﬁ)%/eH rag mel fRfdrkNce %@ot??ee drddiRBd slighty

in which the frequenc protective a 'es was
ek vgrificant rapis fﬁbl’%z@@&?@é QR‘F@ 4% {BR2-0p8hmanddtey H10
f C
b2 5 DRSD A ACHS AN ANEyS0REhe SR préBRi AR
tclmorwe:la@dztb@wxe( sgne heplwtyphawepr $gnifisaitlehssotietedrwith the disease,

n 4B D t n 20/ n
rcreo?g'gc L?%ﬁ}% l’?’poi(ljzeSlS tli;]eraﬂ%\%g 381 | n23 arld %ruaf' é%nef- ae %rﬁdlcnve of risk
rfosiaMie Individveils w(tﬁlfhegevmpm,nve Wwaplothipets Kaithed dumloopgous for H7,

A!FI:(R’) &'%Eﬁ g? g@nc{ lregi ‘%?5«%’@8 woege ?t eCdtm %‘I%Lc%fghee égr}tro?st,, but in
calp 0% offi sheafas€sHEX . Z;E=BR)OSNB’,30RI&9I22&[D&)87—O 561). The odds
A ST il SR IR R b 0 e
Peibl ct@ith e prétecandleld, icoadistbit with pidongihnt model.
AN o ST N R T
V@bt h,asm{ 025 cépPalcian domwbls,!or WlHAajoR SultPBes SIUAMID, including
Céa?lyt AM]S/ (?EM%) i:lgclnmdla] neovascularization (CNV) and geographic atrophy
(GA), were analyzed separately. The GA group (a total of 133 subjects from the 2
cohorts) deviated from the general trend in some cases, similar to our observations
related to CFH (Hageman et al., 2005, supra). Specifically, the haplotype tagged by
the R32Q allele demonstrated the strongest protection against the disease — OR was

0.22 when the GA group was compared to controls vs. 0.45 when the rest of AMD

samples were subjected to the same analysis. Although this deviation may be
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i nspection of the data (Fig. 2A). The nodel
description is provided as panel A and is

wo paogopiies ed as gi ving four possi bl e conbi nat i BeEUSL007/003696
genotypes that would protect from AN (conbi nations
that result in the nodel being "true"). Wen this
nodel was applied agai nst the sanples, the
di stributions shown in panel B were obtained
separately for each cohort and for the conbi ned
cohorts (Fig. 2B). The case percentage is the
percent age of cases for which the nodel was false; in
ol dréticmn i ssrmstdieyrydhgencibghay thepligdasstii did s reach statistical
desc i bed nodel , The contr ol erc s the
Set Brans S oRBHER S gierYals ot bPRSe TS0 s S g e mal
frachidr ofdesehdeled by the nodel, neaning the nodel was
true. These distributions were subjected t

JPEB0k | Combined walyssg Weye mn%byrpcgf%%etbytsérsxpﬁaﬁgjthe subjects
g&g&%ﬂ%@ Raehies &y %2910%%7 Pmﬂec%%%%gm%n%@%y C2/BF was

0, resp ectivel Y. ow ng
Ex@ngt‘ann §<ﬁf( waze hmy)zwa@ke fDRsO Zaneneatledlatepn dﬂéﬂt’ Yve

TRt QURIF ol raifesch) M BoPERsTR L0 However,

rﬂae koufidaick enieﬁeaheoﬁ all vhegporstitriatess; owerleppedzveThee@‘fwd wiak pnncnpau y

th hi
SRIE AR ik B sl Ran Bt bl pal Braagest in
0402ﬂ-h50160ty}g’dn¢d ca(lg@h@ﬂd’t ;gehbgpee40vd oipedd dubfgts imbetsntrol cohort
et al ne an

wer e othe lo cohort

Elpied 74 Be or Prdlet e nicanist S, Galtrchy et perpAdzaDy, pr 402y
| RAgRe PRI IgAbWEE fre&uda.aiels Yt C2RF pRstedifoneR e apddosd

to the conbi ned sanpl e_set The resulting best

pEPRGHNERY: Mbeider W§“&emd¢‘ﬁéﬂa‘§ At Iigh risk due T theinpfild| genotype,
ARRS HiddRS defv@kb? A0SS, Ihlab@a infyghi P{écéilé%ky BPBroQéHi"% Qﬁ&le@srj $it the C2/BF

of genotypes that woul d protect from A
C ﬁ%inatlons resulting in the nodel belng true . The

p E
iy P A0 A B Skt o
ctvrgtqcan1f¢roﬁMmmsesugg¢;Jt@dmed!enmdm®nl $N8anelefsme§t|angly%es of the

v?lllﬂélgedfba w&%‘g&g r&@«fg‘bl}g&gnzmgé(ﬁ dg?s}%g/ga& fg‘l g?& t@hd-built model

rasibes byel ryachxﬂ'dﬂrlfarmidhnddauasmguh‘t BEeemphir sofad et (E;,g 2). The first

random zi n deS| nat i

p]@f)? r s %*Eﬁﬁ ‘fP‘é‘E‘S ol 38 O s Cre%ﬁ?iy an empirical
ainkpeitiod alf 2he\@dta I(IEFgGZA$I Thé ﬁoﬂﬁlﬂes&hpﬁor&ﬁ&pr@%dé@ E§§anel A, and is
? ﬁr rrut at ‘IE)SSQ% ﬁ’@sfoéfs 5 S{tﬂn%gu ngi{p%ofnb | ned a&? %legd protect from
EXRID (@&SmB@hide Bal RYSRIEde nitite! BoMzotrubnafwast 8s model was

controls harbor at |east one protective CFH or C2/ BF

hepplise pgainst fhe samples, be dmngééwnwaERﬂeAl%were obtained
e?a heedly ¥6r &@ch%xﬁ%natfoxt th@%@mbﬁﬁz'd cohBﬁQ gqg 2735 Of hel BiRe

shows that approximately 60% of risk in
c@@wtwsew/p@ﬁemtn@ of easecfor arhieh “@dﬁ?fﬂfé [vepsifalsgjia ofler words, .

tt‘ﬂ@y QH ﬁ&tha%: protection as described by the model. The control percentage is the
percentage of controls that did have the protective factors described by the model,
meaning the model was true. These distributions were subjected to significance
testing by Fisher's exact test and evidenced p-values of P=0.00237, P=4.28X10-8 and
P=7.90X10-10, respectively. Following this, the Exemplar software was tasked to

generate a protective model that provided a “best fit” to the data using a machine-
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the CFH | ocus, and the renai nder (40% and 35%

respectively) to the C21BF | ocus. The nachi ne-| ear ned
woaelzist per f ormed the hand built nodel, all orTyS1007/003696

significantly better predictions of a clinical

outconme. A classification and regression tree (C&RT)

anal ysis provided results that support the role of

C21BF in AMD, producing simlar trees as did the

Genetic Algorithmanalysis. Using the Col unbia

dat aset al one, the C&RT nodel accounts for 37% of

cases through C21BF allele presence, using |owa, 36%

dMnhlgen@deb'caié&sﬂ @mtngoptmded vee s:btieg hhet Frypuebdsér that the

eff f 27 % T S t i,stent .

Tl Bhosde, ST 0EREn SRR NG bt bl CRBTS Mblesg were

llexrtied 6u dre Colempenedhart; ahegmumthfaread nynsdsls wHi€ retained and then
escr &;; on O eci f |

det ai d )
Gaiiod Biing GV S o 8a il PidRia o a- o SaimS gafiligation gn an

GRIPefd@t ROESS EBirallyl R meddlalvefetipphiad (&itfe codifined sample set.
choroid. PCR anplicons of the appropriate sizes fo

Biheggsiting Besi @eHPn e Bodrd ivderieted i Fig 26m This m»@el describes
%9975&%1@%?&3&5#%899%95%@&% of) g&lkcﬁyﬁé% tﬁﬁ&v?&lg%r%tsﬁa from AMD

E/ choroi d n’p ex, and the neu retina | .
doﬁmomteyesmmcwlt(imm bomde! bejod “ePeAnA@4Nodg] performance is

\gh%av\ﬁ;‘m Fg:% Fo‘}réf?é o i e(ﬁ)l@l%bﬁn gn(igggmbﬁ o gggg!sa r&%gcuvely These

rotel n was present I n ocu ruse
\disthbmicarsu&d:fesubﬁetwrtangmﬂmwcd: wsenp by Hisheris b)yacn rest {ved

chotoi d Bf- [ epti de
R RER AR B Plrrfptt) proRatioacbhel Bo% PRt plivaly.
pﬂm%‘)d mqsdbnh@&rallasnﬁdCHyahﬂcngWﬂrfgg tREE_:It_quEichcoﬁhndal designations
t hr.oughout ran . . e
AP P DGR e e al e Acre dpra yos meye
bogrifiednt \WinCdhyadfahégsential ly identical to that of
CFH and C5b-9 (Hageman et at., 2005, supra). [0184] In

REFREAoNt-hese dat a show that variants the conpl enent

oY SYRY 1n ﬁﬁﬁﬁﬁrﬁksﬂlbmea%a%samh&% @mr%&%iﬂ ﬁ@%h)ﬁtnon in
associated wt MD. Protective apl otypes in

Gy e E&(e@@iﬂrépﬂwmn@yﬁ@ﬁ@rma§6‘@|\wfsur1aﬁfem¢é cemrglé farbor at
qgasl 'oHPBFJt@éHve H\@W/Bﬁfha{;»{b‘fyrﬁl, h{fm?}l@%%’gf §e3| Sﬁ@%@t‘é lack any

pat hway. Aval |l abl e data con e hypot
tireteaV3 dpdolypy pethesg/ldse Inspedtianed thydaibsbewsthaBEpproximately

SN 9550 o S 0,581 AP A e o
tthe G1FH) l@uprandabe ramalhéqm (80, BSVasrels;mnvsllya)W]tm(CZ/BF locus.

d tl t t
PERAIE RieREBLY fpdfin e EREPAG Snldh Ao FB
Isignjfiogﬂn»eﬁdttes p&@xcﬁ{tﬁs ©f a clihizabaureome U dycldisificaion and regression
t ff f t he R32W j.gnt,
e D) AtV B E R e P S ote B p A AMD.

Siro@ycin Beissithr tieet B laGeneti® AsgtgliBmanahals. ﬁﬂbm g the Columbla
activator wth reduced enzymatic_act]j vi ty pr ovi

| GRset #lpagk the C&dhT grde! agropnstent? fdd sasrsdhiongh C@AﬁF ailele

presence, using Jowa, 36%, and the combined analysis produced a slightly weaker
effect of 27 %. These estimates are all consistent with the 35-40% estimated
contribution of the C2/BF locus from the genetic algorithm analysis. The detailed
description of the methods and specific analyses are provided in the Example 2.
[0183] BF and 62 are expressed in the neural retina, RPE, and choroid. PCR

amplicons of the appropriate sizes for BF and C2 gene products were detected from
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|l ead to drusen formation and AVD. This hypothesis is
conpati ble with our previous proposal that

wo peafdiigs ent i nhibition of the alternative copP@l/@rmNt/003696
cascade due to variation in CFH results in chronic
damage at the retinal pignent epitheliumBrach's
menbrane i nterface (Hageman et al., 2005, supra,;
Ander son, 2002, supra; Hageman, 2001, supra). Another
BF ht SNP, L9H, resides in the signal peptide. Wile
the functional consequence of this variant has not
been directly denonstrated, this variant could
ﬁwaleét@@ﬁhs BEEéthoopid dod i8Sy, anth G‘lwalireliandrom human donor

PE e 99 OTRR g SAb ABL0p pe  52
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ad h h b
I T S .

Adgidriaonadtivatppdittic il&ﬁx]ﬁﬁebﬂn@emémq:agaﬁh@. | Availabegddai confirms

t hogenes ofA sfroms de of ~drusen .
RBh B s e b FROTYRS T bF mAONrh BY ARGImAL B activity.

| ]ﬂd&étﬁ tid BE r}ﬁ&%irﬁ/&n@ﬂhﬂl\ﬂ@lutafrﬁ%ﬁt pakitical 32 ﬁ)res@t‘itﬁxg Q&Rbne of the
in drusen their anal ogs fromthe cl assica at hway

P ASNspagginE e proisraioPIgRs) hsbeen shipwn(lobaes reduced

s T e A By

skhgtamicst (89 i rurugmenerias "g?e@e Hresamesped adiddiohido¢nment a
%c%l Eﬁe@t’%?%' ﬁ?ZWQ/aWahp 8§F ngBlé—&h sssc?c\{ Eé‘m&%@ﬁﬁ‘ in the

functional variants 1 n bot ave een
dawrent piady. BBsed en tinsk $darve sedzes1B80n dctiviatdy will feduced

k%@ggggiggﬁv@y %@M&%tlo@? &BS%EOZ%LML\'JQCW%PI&# %m’qs;%‘n%% that can

R er Al
Zaacﬂﬁ)?dﬁ@ﬁ) forblatlommsd ANID. tThéskym@itieesisis @omplatiblel veisie aseprevious

allele equenci es gr ter than 2%.i.n Euro
st o LRabA e SRR st e Shamalth domp bl ERSH ave v
bwm‘rhmgﬂ e & FaY sdshhd] xﬁclﬁbmﬁ llamage at l:]j'lb ;QQNEB p[g‘rgd:rﬂ @pithelium/Bruch’s
washi ngj on. edu ave been
m%?%@%&ﬂﬂ%%d%@ﬂ S4PT mﬁﬁeﬁﬁﬁ%wpm' Hageman,

vmmam;sfap nAGbineeBFARSRPNRYA, RERRS ﬁrpuﬁ%%afai BEptide. While the
onpl ete sequenci ng of several HLA h

| NerbRna) GORSEARFICE ST His yaFiant g nat W@?CP mﬂy dpglonamecmhls variant
(Shtaidduble BF scédQ9¢) CGenomme Res. 14:1176-87). ,
[0185] The genetic and functional data suggests that variation in BF is likely causal
for the observed association with AMD. This is based on the fact that the two
haplotype-tagging variants in BF are non-conservative and one of the two is

documented to have a direct functional relevance (a reduced hemolytic activity),

whereas the variants in C2 are a conservative change and an intronic SNP. In
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[0187] Because C2 and BF reside in the HLA | ocus
together with nmany ot her genes involved in

WO pdo7apstei i on, one nust consider the possibiliPgT/URNT/003696
t he associations observed in this study are due to LD
wi th adjacent |oci (Larsen and Al per (2004) Carr.,
Qpin. Imunol. 16:660-7). Five |ines of evidence,
however, suggest that the C2/BF locus is the nain
contributor to the observed association. First, only
nodest LD between C21BF and adj acent class Il [ oci
is observed in HapMap data. Second, WMHC class Il |oci
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s B*4001. (P=Q,027) and the as | ocus
SRR T sene S8 S5scisles vish ANESG g RATFra S S0
| jouge] . sepdtahedmimbn fM@ion@CVariadfs ih Hoeh @Q)andsﬂmﬁﬁ/c deBR described
protective alleles identified in this stud

R anctewsioh AV &iLab. ClimoMednd: RPRY: ﬁﬂgmf al. (1979) Am. J.

Skighil &lehgaB 13591 fAlpanel (tzobs) yenwn lIﬁJrﬁJﬁ%P »zatmt3d§s Sbut most
C21BF association is due to th these and/

oRfitbesel e rarpn Athwisgprse afiglss eW@I fr%wew& er%ﬁfrutbzm %%u ip European
A&ﬁ')u tlcg@a? ;L\ ‘flto?lg tll%yre QE@ c?a‘%{i] bH gyoth %ﬁl‘ég gQ&IliagFe at the

m'no Acl e Frequenc ses
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At SiBuiinss B G513
S R oy GEL B3N o st
4¢ld111[ﬂ9i@ szqmmeamfmgeragﬂmhmmm ixcledidgx npleY dBoMT
1 % g 184 2(/% g%P 4/ 184 4/ é>4 /g%
Aidypieh. Bndta vl (Birhi by ceanenss Uy G
20187] 2Bt8duse/(IB4nd BF cesi®etinGhé HE2A 2us idgahet/ Wil mah 1 8¢her genes
6 c.897+17C>A 2/184 2/184 1/ 184
involved in inflammation, one must consider the possibility that the associations
observed in this study are due to LD with adjacent loci (Larsen and Alper (2004)
Curr. Opin. Immunol. 16:660-7). Five lines of evidence, however, suggest that the
C2/BF locus is the main contributor to the observed association. First, only modest
LD between C2/BF and adjacent class III loci is observed in HapMap data. Second,
MHC class II loci and BF haplotypes H7 and H10 do not show strong LD. Third, in a
whole genome scan performed by Klein et al. (2005) Science 308:385-9, the MHC
locus did not demonstrate a statistically significant association with AMD. Their
analysis, performed with the Affymetrix Mapping 100K Array, included 80 SNPs
across the MHC locus; however, the array did not contain any of the 8 SNPs typed in
this study (https://www.affymetrix.com/analysis/netaffx/index.affx). Fourth,
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control studies. The modules utilized for the analysis were:

* Genetic Algorithm Module (GA Module) — This module implements a
machine learning approach to finding logical combinations of SNP’s (models) based
studies.

» Association Study Module (AS Module) — This module calculates many
useful statistics like Chi Square, Yates, Fisher Exact,"Odds Ratio, Relative risk,

Linkage Disequilibrium, D’, r2 and Haplotype Estimates.
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[0192] This study was unique in that its focus was on finding models that were
protective against AMD. As this deviates from the normal Exemplar approach of
finding additive models, a change had to be made to the input data. By simply
instructing Exemplar that the cases were controls, and vice versa, it would then learn
models that demonstrated why a sample would not get the phenotype. In other words,
it would be finding the combinations of SNP’s that conferred protection.

[0193] Study Group information: Data was provided from two separate cohorts, the
Towa cohort and the Columbia cohort. The Columbia data was a larger group with

about 830 total samples of which 560 were cases and 270 were controls. The Iowa
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38 345 RS9332739 2 1.06E-04 38 861 38 343 RS2072633
3 0.0048033 113 782 70 309 RS547154 3 0.0173168 5 891
8 Bakle 9R$]d)ﬂﬂsﬂ:é’cﬂ)czh6n9E?s&é&&i)éx’&ﬂs&ﬁ(éudj? 219
RS 0

edd0§11%8or s+ True ? 1.08E-Fal se Pdus Fé&la: RST061170 329
B. 4R0e14G5 612 47 329 5BS#EdH1667gal 2. 6643 867 IF7 343 4152

8 R TS Ny e

ngozm'?'élg"s 1.664 27 86745E-894 R&A151689! 2 1.482 34 383

Sppthag o R 's.”iﬁ
Caf eB®
1

879 R8sa¥4ds 2 1.68E-05 86 810 70 312
RS4151667 1 3.14E-05 867 38 343 40
RS9332739 1 3.21E-05 861 38 341 40

INDELTT 2 4.10E-05 200 694 126 253
RS4151667 2 1.04E-04 38 867 38 345
RS9332739 2 1.06E-04 38 861 38 343
RS2072633 3 0.0048033 113 782 70 309
RS547154 3 0.0173168 5 891 8 374
RS1061170 2 0.0176623 434 463 157 219
RS3753396 3 0.0379421 15 886 13 358
RS1061147 2 0.0397575 433 462 161 215
RS4151667 3 0.0882608 0 905 2 381
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RS1061170 2 1. 308 434 463 157 219 RS1061147 2 1. 252
433 462 161 215 RS3753396 1 1.191 661 240 259 112
WRSRO/HFA83 2 1.139 416 479 164 215 RS2072633 RCT/USHE7/003696
366 529 145 234 RS1048709 1 1.008 642 252 273 108
RS4151659 1 0.684 870 34 374 10 RS2072633 3 0.638 113
782 70 309 | NDELTT 2 0.579 200 694 126 253 RS547154 2
0.473 86 810 70 312 RS3753396 3 0.466 15 886 13 358
RS9332739 2 0.398 38 861 38 343 RS4151667 2 0, 398 38
867 38 345 RS1061170 3 0.294 178 719 172 204
RS547154 3 0.262 5 891 8 374 |INDELTT 1 0.200 13 881
261357 RSLEGHLIRAICHAGOIAR AP ARsRRO (0196

Cearly many of these SNP's were statisticall
Si Combme.ﬂ uohort*- ‘ "-dd.s Na'tlc ,

agnfmgmpotent hal as a gg@{ ectlveaegenot vpe. lreihe 4o

si de pde conparisons | econes Iear hat there
ar ¢ ?%ﬁ%ﬁl(’#fferegges betweé'trﬁ3 %)he | owa 2d and I urrtt?f“e 40
cohorRSPI7THY WO 2007/ 0951852R¢9/ uszoo%%osas% 108971 78

f uUINDEETT assess awhi ch SNB!18{ Genot ygms ar eiroteetive 152

or CQ@%J p(ygtive F| sher s YRS . used as,a bagﬁs for7 a74
ger [F%ge penetratl on variance. To do this

BB cent agde was calléBtated fSf cas&& and ' 374
cont mehes1ard t he absol ute vyabtie of #Heir dbF ferdbte 219

way @ahedhated. Table 1 1 prayides thiss inkgy matign 215
and is sorted in order of highest frequen

di fif &53f38% Tabl e '11. Genot'ypE Penet Pt on’%’ari afce 12
Cont RSRO7SMR Genot ¥pe Case %199 Di f f er éfce Callsat i Véd 215

Pr qt eebingsRS1061470 3 19. 84% 45. 74%@5. 0% 145 234

RS1048709 1 1.008 642 252 273 108
RS4151659 1 0.684 870 34 374 10
RS2072633 3 0.638 113 782 70 309

INDELTT 2 0.579 200 634 126 253
RS547154 2 0.473 86 810 70 312
RS3753396 3 0.466 15 886 13 358
RS933273% 2 0.398 38 861 38 343
RSa151667 2 0.308 38 867 38 345
R$1061170 3 0.294 178 719 172 204
RS5547154 3 0.262 5 891 8 374

INDELTT 1 0.200 13 881 26 353
RS1061170 1 3.260 285 612 47 329

[0196] Clearly many of these SNP’s were highly statistically significant in both
cohorts. This was mainly due to the a priori information that led to their selection for
this

study. Particularly notable was RS1061170 as 3(BB a.k.a T/T) with fishers p<4.81E-
20, indicating its strong potential as a protective genotype. In the side by side
comparisons it becomes clear that there are some differences between the Iowa and

Columbia cohorts.
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RS1061170 1 31.77% 12.50% 19.27% C | NDELTT 3 76. 171Y.

59.89% 16.28% C | NDELTT 2 22.37% 33. 25% 10.87% p
WR3BM/PIH45 1 89. 84% 79. 58% 10. 26% C RS547154 2rOT/682407/003696

18.32% 8. 73% P RS1061170 2 48.38% 41. 76% 6. 63% C

RS9332739 1 95.77% 89.50% 6. 27% C RS4151667 1 95. 80%

89.56% 6. 24% C RS2072633 3 12.63% 18.47% 5.84% p

RS9332739 2 4.23%9.97% 5. 75% p RS4151667 2 4.20%

9.92%5.72% P RS1061147 2 48.38% 42.82) 5.56%cC

| NDELTT 1 1.45%6.86%5.41% p [0198] Hypot hesi zed

Protective Mddels: In this study, prelimnary work

| [oN9TRt erb REseH lsessonARhIALP @/@netyp&\lﬁ’resprbleaavé/\epédhnbuuve

protect fromAMD, To test this hypothesis, a

haae%uMStus% deh bagis fergesor Retregelsaionyarigre. To do this the

T
B e OO, S lucoSPEILF AERSRIG by Ebihe vauc o
f tﬂelildi'iéfer enfe R85471tBltads Tbde dh @r@S‘ﬂ@ﬁ!}&ﬁOformaﬂ'bﬁ and is sorted in

1061170 is CCor RS4151667 is
T %é%?ﬁ‘ﬁég‘i%%f%%&g “6r  RS4151667 is T/ A and RS
1061170 is CC THEN The Person is protected from AWD.

this i ves. four possible conbinations
Z%E{ ety is PEdRdiatn GREAREEL ©rom AND
g_ Guno:ype ! uase % . Congrm Yo Dmere:;c:_e Causatwe/ Protective
. CA ' 5 A

8. %GHQ@SGS 5. 4,5% 66 V\@,Q,QO?/ 0952133,5 PCT/ uggpm/ 003696p

2. ,ﬁﬁ@{lﬁlm as G A AND R5..1061 170 as C C ntrol s .

7.3 +Cases 1.93% 3. R§ 1667 gsj'/A AND 108%%, 1061 170p

ag 547154 Cont r ol 1S 4. 8% SgS 2. 079 58% 10.26% c
RS547154 2 9.60% 18.32% 8.73% P
RS1061170 2 48.38% 41.76% 6.63% C
RS9332739 1 95.77% 89.50% 6.27% Cc
RS4151667 1 95.80% 89.56% 6.24% c
R$2072633 3 12.63% 18.47% 5.84% P
R59332739 2 4.23% 9.97% 5.75% P
RSa151667 2 4.20% 9.92% 5.72% p
RS1061147 2 48.38% 42.82% 5.56% c
INDELTT 1 1.45% 6.86% 5.41% P

r

[0198] Hypothesized Protective Models: In this study, preliminary work indicated
possible combinations of SNP’s that would protect from AMD. To test this
hypothesis, a hand-built model was constructed per an NCI specification. The model
graphic appears in Fig. 2A. This model can be written as an IF statement as follows:'
IF RS547154 is G/A and RS1061170 is T/T or
RS547154 is G/A and RS1061170 is C/C or
RS4151667 is T/A and RS1061170 is C/T or
RS4151667 is T/A and RS1061170 is C/C
THEN The Person is protected from AMD.
Therefore, this model gives four possible combinations of genotypes that would
protect from AMD (combinations that result in the model being “true”):
1. RS547154 as G/A AND RS1061170 as T/T
* Controls 8.82%, Cases 5.45%
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4. RS4151667 as T/ A AND RS 1061170 as ¢ C Controls
3.47% Cases .79% When this nodel was applied agai nst
wo b@7sesed es, the following resulted for the PONIBIVETW003696
lowa and Col unmbi a cohorts: 794 cases did not have the
protective factors (the nodel was false)... 90.12%
88 controls did have the protective factors (the nodel
was true)...23.52% 87 of the cases did have
protective factors... 9.88% 286 of the controls did
not have the protective factors... 76.47 NOTE
statistics on all nodels were cal cul ated by appl yi ng
the nodel agaimsiatike as@mwa@@b@rm h?;zr@/grack' ng
its True P05|t|ve(Tg) Fal se Negative(F al
Posti ve( FP) skantrelsd NsgaCasee( B rat es. These nunbers
were then pl f h all
Srati sti s vere ponernesd A AP PAITa T
statistics foEontelh4.8%ases 202 e 12. NCI

Hypot hesi zed t .~t a
| owa& Col unbi l{%olrsqr%r%?/é M@'&&W% 'ﬁ%]osé“?a ‘EJ Facu
fil~U P=7. 90CenttolP347284CaseP=D9H023 - - OddS~ Rfltl&
2.8081..3. 27 360 ; tt A id Error:
9 ff'? this f"@gﬁéﬁaﬁpg?éés‘ga'rlh\/‘éteéén‘d%* *@eé@l%ngsgweéior the
4@omme}a%w4x7aiadau3.&a9c?olﬁr@. 563E-9 10.27 PR 0.001

: te9 39.661 P=3.020E-1 31,65 P=1.837E-8 9.33
P=0. 002 7%‘9@1 didgebbave the gopteetiva faciays (he moddl was false)...90.12%

Model ()88 ddmudis &ch%(lmhctﬂoﬁe%ﬁvé fackdis (@R mM%(i* laJd@ tﬁ.%g' %3.529%

find better conbinati ons of s, the GA nodul
t asked t& q’féH?ﬁageﬁG&bh%VcdﬂoteﬁéVﬁi Wéql‘tsed? 8Bffba (to | earn

pr ot ected gy dﬁﬁ@k&?trolé@fd ﬁﬁl?péfl%'ﬁ'i)%rctﬁ%%cw S 760 ©

utilized includi ng: ype: et'her’ the
mbURTE ceptisiey enabdhedednseoy caculated'by apphliyg thermodel Qgainst the

oQb%blr@E c\éQon%Q ancf 9%1&3@ nE%euggsqp (%’)%Gbgaqse Negative(FIN), False

Postive(FP) and True Negative(TN) rates. These numbers were then placedina2x 2

tables from which all statistics were generated. Table 12 shows the statistics for each

cohort.

Table 12. NCI Hypothesized Protective Model Statistics

P=7.902e-10
2.8081 3.2703 2.36085

Sid Error: 0.466
95%Cl: 2.027<0.R.<3.88
Inverse OR: .3
P=4.473E-11

32.928 P=0.563E-9] 10.276] P=~0.0013]

P=3.020E-10 31.659 P=1.837E-8] 9.334] P=0.0022

[0199] Genetic Algorithm (GA) Derived Model(s): In an attempt to see if the GA
Module could find better combinations of SNP’s, the GA module was tasked to learn

models on the inverted data (to learn protective models). Various parameter settings

were utilized including:

* Model Type: indicates whether the model can have and’s and or’s, and’s

only, or or’s only.
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Mbdel Size: indicates an upper limt for how many

SNP's can be in the nodels GA Specific Paraneters:
wa@Qo@h/ogdsgyener ati ons, nunber of nodels, etc. POR0BI007/003696

General |y speaking, AND-only nodels of small size are

preferable. The reasons for this are two-fold. First,

an AND-only nodel requires that all its SNP s be true

for the nodel to be true, and its interpretation is

t her ef ore unanbi guous, whereas nodels with OR s do

not require all SNP's to be present for the nodel to

be true, which introduces a |evel of uncertainty.

Secondl'yvlodérﬁlieeﬁncliﬁﬂei an 8pgeredsit @b Aot maRyY SN €adb€in the

to cﬁgl ng fewer SNP's to assess. [0201] Exenpl ar

ut799°es a two-third, one-third validation nmethod to

avoi d O\GA'SpEtitﬁclmﬁaﬁ]&eP§1§udm‘RL§engﬁﬁ@nWrLul?nﬁé?%f ?q%'efsegtc

out come of having nore general I'y applica resu

[0202] Further, given that there were two distinct

S ar uilt onl

SXOS0)r RS SR, S IROGRe RE M BAk Bl v

t éeasens g shinate trefold. ofirsic o @ND-dnly Utwlehmdeirés%bhat all its SNP’s be

p C |ste t ac 0SS rou this

P e 26 RRGede? (EBORHE T Wl BehR it MRptpicime gyous, whereas

ofchhts \mluiélI{ syo thra;umuMCSI%E’spalbta ipg¢deAr foy the model to be true,

iven the interest tatistical
i raf DffeddedlaiRer o imettains” sleody aumilies sossirare gasier to
t Ireepba\dne $6 AhViak if€SeSSIPisQB asdesyen such variance, it
W'g ossible that the GA would find high
19 iRl G aen a Bt biv epecbing vaidetiuiediod to avoid over-
P Eikti Y 18 thO Hpuy dR8 vt'xh?tﬂe%lr&ﬁ&ﬁco:ﬂig 293hvilBen &R g@hgrlag yvgpphcable

find a nodel that performed well across CBl unb
aFd"he conbi ned dataset. The nodel s performance on

t pe2o@p! yrbingr, @é?] HAStheHPSEdeUyvol dsth %‘? stu\l\gw?? I a? fis glg wed models

woul d be expec given that the ned
t IebTRilirmipon &m@olumdneclm lagd ghe teleltarn dieddepetofberiened 8gainst the

| fo»{rkp&ﬁﬁlrte Ig oaa%[) F}‘Bn%c'%"’}g cgns@E:ntoa{C{osg?lgc%N{vQ gré)gps this is a

he | owa aaan fhere was '8 rcan
dbtrengr iadicati e ofidergenkay aﬁNll@abllbyebf\Hm‘mbdikﬂ(st) WThsoheH He

T est rmd rforned th and built
i BT T S R T
18®uHT 8y dis¢usistd al thy, abbmstmde;k sedtivd]. UGREN gﬁc}ﬁdﬂ-ﬁnh@ N@bvas highly
ous, AND RS547154 i s

B0 M P i BETESR mofefeonabe Ccbpmiagiata but would
detréorm padiv én e Iewhardangous to nodel interpretation

s.th fo elimnpated to produce the nodel with
a@’gﬂ?f él“ %Ey’gﬁfifﬁéﬁéeodwwgﬁﬁpen%d weHecrqsg Slolyrpbie) Iowa and the
neymiiaed oataskti ThEingod REmaRL<
o 5007/ 00; 53 [8355‘2‘3‘ The GL\Q@E‘ES‘??‘.]’?%&? NS sgperior to the

Wa data, as € expRigstgiven that the model was trained on the Columbia
data. Nonetheless, the model performance is notable given that the GA had no prior

knowledge of the Iowa data and there was significant statistical difference between
key SNP’s between the two cohorts. The resultant best model outperformed the hand
built hypothesized model on the combined cohorts (RS1061 170). Initially, the model
included an additional section with “INDELTT is homozygous AND RS547154 is
GG,” but upon further inspection, this section was determined to be extraneous to
model interpretation and was therefore eliminated to produce the model with identical

performance. A graphic of the final model may be found in Fig. 2C.

68



Model s: 1500 - this is the nunber of nodels the GA

built internally as a foundation for evolving new
w@esengiiBdns of nodel s [0205] Iterations: 25 -PENUS200%003696

the nunber of evolutionary iterations the nodels went

through to find a solution [0206] Mddel Size: 5 - this

all oned for the nodels to have a maxi mum of 16

genotypes to appear in a single nodel [0207] Model

Type: ANDIOR s - this let the GA build nodel s that

could use both and's and or's [0208] This nodel can

be witten as an IF statenent as follows: |IF RS

10(43?(}9 The GAGROHIcRSpISGI oL s ta3k Wele ¢ folRIRA7154 i's
r S%é5lg67 is T/A or |INDELTT is +/+ THEN The
pé\f'% s l9U8d

Bdt He Tunabsraimodedibe (G Arbudt indefonllyaye foundation

fwem\ﬁg?%@ deRBiaVibAYaF mBlielcOTbi Nati ons of genotypes
t hat rotect from AVD (conbi nations resulting

i K005 nB%Fé!'OlE#é 2Ag thisrig ¢e numberRS cYOUBPOS yaiterBidhsahe models went
R Cccurred in 14. 20% cases, 34.31 %
hrbt &/ 3 sdltion

contr 4 as GA Cccurred in 9.6% cases,
180216, civiodelb$ige: B tHiRS4N6L66 Torake hlollels@6 Gl é 8 Gnaximtm230 16

C 2% controls DELTT as +/+ Qccurred in
%ﬁg@%%stgs APPEATR & Sl Plﬂdgi\l[ 0210] Wen this nodel was

amimved SigdeiiBypet m«mmmesm,a1eetrfethmumagnds&wdhtaséoum use both
conbi ned | owa and Col unbi a cohorts: 682 of

tﬁ’édéé'ggg '§id not have the protective factors

( TOR0B3%) Thi2 3ebddi €hn be ame@fas h.lilﬁ: §{afl=,tnﬁéh|t s haithyi e
protective factors 49 162 did not. [0211]

Tabl e 13 shdhRYHes ?%ﬁ@{ a8d RSHOBRER isHEr. The GA

performed wekds47a6h@sg/ARe board. Overall, those with
the protective factors described by the rmdel wer e

3. 6581 tunesR$‘bl§§6157 kelAA e get AMD than those without
the protectiyg gr;; 69 WO 2007/095185
PCT/ US2007/ 003696 abl'e 13. Genetic Al gorithm Derived
Model St ati SKHIEN The person is protected from AMD.

[0209] This model gives four possible individual or combinations of genotypes that
would protect from AMD (combinations resulting in the model being “true”):
1. RS1048709 as G/G and RS1061170 as T/T
* Occurred in 14.20% cases, 34.31% controls
2. RS547154 as G/A
* Occurred in 9.6% cases, 18.32% controls
3. RS4151667 as T/A
* Occurred in 4.2% cases, 9.92% controls
4. INDELTT as +/+
* Occurred in 1.45% cases, 6.86% controls
[0210] When this model was applied against the samples, the following resulted for
the combined Iowa and Columbia cohorts:
* 682 of the cases did not have the protective factors (74.78%), 230 did.
* 204 of the controls had the protective factors (55.74%), 162 did not.
[0211] Table 13 shows the statistics for each cohort. The GA performed well
across the board. Overall, those with the protective factors described Ey the model

were 3.6581 times less likely to get AMD than those without the protective factors.
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| owa &Col unbi a Col unbia Iowa :Value Saa : Nato' or ,;
Val'ue Fishers P = 1.689e-23 P - 2.974e-22 P=0.000074
WO 2@0dessisRat i o 3.6581 ';F '- ~" Std Error: 0.4FGRUR200Z003696
- 1 4,727 2.251 95% 2.8298<(OR<43288 | nverse OR .27
Ctil Square;' 103.128 P=3.141 E-24 96.451 P9. 148E-2
13.1 P=0.00028 gates". 101.801 P=6.138E-24 94.88

P=2. 016E-2 12.3 P=0.0004 [0212] G ven the clear
statistical difference in several key SNP' s between
the two cohorts, finding a single nodel that would
nore accurately predict outcones/protection was a
chal I enge for both humans and machi ne Iearning al i ke.

i-rﬂferggf‘?bﬁﬁllé d‘t?‘% ﬁr])er f g??;ﬁ?rd‘geﬁltrﬂ@gg é/‘ﬂ‘é‘t‘lé"r*ozygous

pairing of : .
RS4151667 [as - Scode A RE RS i b . 'r e, «Valie

offf thﬁsmrs‘:NP' . [021 [ Despi Peusmzti ff'l cuTiPyL wfbéﬁﬂé P=0.0000749

|GA performgd well on th&8but of jsanpl e tjest

(Hi - Howa p<0. 004 Q743 9),. S“ﬁ}g %Jt perf dr med 47as 22512
hdj % rmodel onlail net hel gss, the

hat m)dede@gc a very Bdeqtas B | 004sell pao.148E-23/13.17] P-0.00024
prigal-evddg out C OTNEeT VopeadtESa PT bAldes PRURE MR P-0.00044

tested but were unaBI e to inprove on its perfornmance.
G ven the many possibl e conbinations of

s/Io ators. thlSls
ML IR YR LRI e Nkt gy the ovo
m@monamnMg a hxrrgwniodsltthéhOwsmdfm(bﬂ&Qidsmdﬁy pfedimdel
vari ati asonabl e t.i mefr ane.

na.,r
cﬂ%‘?{“‘f%%mfﬁc&ﬂw" aStat aﬁfrfgfﬁ or epiiiumangfed 15$chprf*e(]earmng alike.
STHegthh dINR ¢ (1AL P Idrikkdafimildbly, a?ha-rﬂt%re%ﬁhg]yqaémmélﬂhe identical

conclude that by itself it can predict risk

gt parringst! SINBEHBH DG A GRS S4REDDFs Ao RS4151667 as

nNB§ Iin108ingRE 8drde WU (BBaMAePOL ®BLd §hp Sui tability
bfredl ction of protection in the general

lat Dsapitpderitfeovity of thestapinghe fas perderonsst well on theneut of
ds%hﬂ)le EQQ?(FP% fo"%\tzd 11931)(6@ 459 ’?H@%doﬁtggxtfontrngd ﬁl' rfxlglnc(f built model

nor e to" produce a“statistica
sqrgaﬂ tohaaist Nansthelesai thh hamh toikty mpsi¢inipenh venhadegasta JOb of
t r
RS DEobls By ghaA 4 IR ARy e o
VIBTS 0SS or8it§ izér'fonfm)em ceh&iGh mndnalnyZ;iIQE’xbimomhaaﬂmdaf

bﬁgi’ é(éeno e¥pes{]o 1cal oR%traltgxi% %aj #%Ube expectlg ar?d H«g)cc tﬁse value of the

| on
machine learning approach which can test 10’s of thousands of model variations

within a reasonable timeframe. .

[0214] Given the highly statistical significance of the single SNP (RS1061170 as
T/T: x2=97.25), one might conclude that by itself it can predict risk for AMD. In
order to test whether the single SNP or the multi-loci models would have potential
suitability for prediction of protection in the general population, permutation testing
was conducted on the data. The Permutation testing showed that the single SNP was
much more likely to produce a statistically significant result with- random mixing of
the data than either the GA or hand built models with a mean chi square score of
4.8153 over 3000 permutations versus, 3.3157 for the GA and 1.2207 for the hand
built. On the Odds Ration evaluation, the single SNP had 625 permutations with an
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WO 2007/ 095185 PCT/ US2007/ 003696 OR> 1.5 versus 133

for the GA nodel and 46 for the hand built nodel. The
whaoud/opiisit  nodel sinply represents of conbi netT/082007/003696

genotypes that is rarely occurring in any sanple. On

bal ance, the GA nodel exhibited the best true case

control performance and pernutation results. [0215]

When the nodel statistics, ROC plots and pernutation

tests are | ooked at collectively, it appears that the

mul ti-1oci nodel approach to predict outcones is

superior to any single |loci across diverse groups.

GoRrel Usi@8us[ 18346} tHerG AGNSdN 8h@A6 foiihe hahd ByileMmbaad SThe hand built
and refines the role of the alternative conpl enent

paeRsleymPlY represyts RberBPiBaone! RaStERT URdlrt FSF!Y occurring in any
.Sga?xﬁﬂg.t BRBALINRE, P R ARRIE SBfi6ked MBbebithiRCddsO BoRPS/REformance
i nfl'ammation play a najor role in this cormon disease
(Heearamtaionaksults2005, supra; Anderson et al!., 2002,
SR 2 eman Ly :or:. 20
AN S PHATER Sacbbryinidty BDGAPIRposr R el are looked a
Realeetiveleiv apppanetiiit thefmuliNBlofi0Radgd]l apperabh ée pragic serwosies is
W th signs and/or synpto of AMD, includi ng drusen.
THIPPGRb Ry YREIE LR EGET SRS ETOHE SPOTEM Y
Fé%ﬁfggpr 7 i(c:gﬁ@?&l?,%isrkﬁld-)&lan%ndgranﬁl?eﬁnaﬁnﬂe kdI_SoIEhegnd:rnative

in C2. It is recomende t subj ect
t FEBPlE Rl PHIWRY bt detmathobEopy of BMPERES lﬁ@ért-‘wén 5py the
PP dPRb&that TRRcBYPhREbr inFlagfRAIYnSHI8Y 8 najor role in this common

i ntravenously an ampunt of protective BF in aqueous

sdispase (Hageman e 280Brsunty tAnsdersasr 4l ¢ ¢ dM% Pt iHageman ef al.,
Bhod 0 sk Xeen 9 and 31 ng/dL, once a nonth for six

nont hs. t this tinme, the subject is nonitored for

drusen as well as the presence of other signs and/or

ﬁﬁmgré%. oj\d@thu’zltro?tmi‘ﬁéeg{i“?‘e BRY-RF2 Sk Q@r@{e\r}%e}opmem

i of AMDI nued, once a month indefinitely, with

J (b OF | of the clinical ' . .
TR, e O P b6 AL g oo
NTht bsbjedtGSiBhedanve fhethe photattbal pal wogorphisns RA2Q and L9H in BF,

pro iye teirn is.admnister i.ntranasal | .

P e P a Sal B R . R isoramepeted et B Rt Be frfpted with

t PRt ReEBH protein ehdved e 32 poynirphiom). ] ORHSLbct is administered
publi cati ons and patent appligations nentiqggp in th. h

s PUEIVEPRUEY Shampet Gfipies YS B &f 2q¥rouP stidte BrUGRP| o Bsine the

t Bgamh &rcbhiedionbitBIR (bdiwbéh 9Rh& B 1iYEL, ion¢e Atrh&iih fdr sOmonths.
2007/ 095185 PCT/ US2007/ 003696 pertains, All

paiIthis simeo e shirchiraeRitapprorchipieams slbatibegresence of other signs
| DEALPNApBFhsYF AL B BEsigns and/or symptoms of AMD have not

progressed, administration of protective BF is continued, once a month indefinitely,

with monitoring of the clinical status of the patient as frequently as indicated, but at
least once every six months.

[0218] 1n other clinical regimens, the protective BF protein is administered
intranasally once each day to provide more sustained exposure to the protective

effects of the protein.

[0219] Al publications and patent applications mentioned in the specification are

indicative of the level of skill of those skilled in the art to which this invention
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to the sane extent as if each individual publication
or patent application was specifically and

wo p@7opde®l | y i ndicated to be incorporated by PCT/US2007/003696
reference. [0220] In view of the many possible
enbodi nents to which the principles of our invention
may be applied, it should be recognized that the
illustrated enbodinent is only a preferred exanpl e of
the invention and should not be taken as a |imtation
on the scope of the invention. Rather, the scope of
the invention is defined by the followi ng clainms. W
tmrdéfso rAdl phiblientioss @!m patentarpiplioaticals|are hereincionmpowitecby reference

260 598 Pt PelsnfediB b R RPRr eienYamication yes

ame:&f&hhg ahdh mdiwﬂkaqu md&‘dm&:ld(lﬁrmnhcd}bomwd byt kefdrgnce.

ssion of | sease aracteri zed | ternati
OARPE h Erees S b GRS Bl A MRS AT HED (e eigles of our
dﬂg@ﬂﬁﬁﬁhh? Be applicdl, h%ﬁ@ﬂld%&k@@émz&&kﬁaﬁﬁ& hPsktrated embodiment is
nprising the steps of: i) obtaining a biologica

s%ﬂhﬁlaé’f?fleffﬁﬁj SxpERiEP! Siminyeption pnd ﬁm?@wtr@ t@k@ asgihdyngtation on
tt@e ded s ar e MWE?II Bl‘?r RhMEr %l":@!sc_%?tﬂ of fid i n@éntm}xels %Eﬁﬂ&f 6y the
f: a) Aor rse4l 15 he conpl ement factor
(fgﬂpwg@]@lanm Wedherqq;p clappgistoup mnvention all [ileat Bemes within the scope
t rs4151667 of the BF gene, or L or
ﬁ{“gts%lﬁg‘s?‘??’%% "g{lm the BF protein; c) Gor T at
rs547154 of the C2 gene; and d) C or G at rs9332379 of
the C2 gene, or E or D at position 318 of the C2
protein. 2. The nethod of claim| further conprising
determ ni ng whet her the subject carries one or nore
of . a) delTT in the conplenent factor H (CFH) gene;
and b) Cor T at rs 1061170 of the CFH gene, or Y or H
at position 402 of the CFH protein. 3. The nethod of
claim1, wherein the subject is asynptomatic of
macul ar degeneration. 4. The nmethod of claiml1,
wherei n the subject has synptons of macul ar
degeneration. 5. The nethod of claim1, wherein the
sanple is an accessi bl e body fl uid.
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6. The nmethod of claim| conprising detecting a
genotype froma cell of the subject. 73 WD
wQo@7/00858385 PCT/ US2007/ 003696 7. The mnet hod PET/TEANNT03696
| conprising detecting a protein variant in the
subject. 8. The nethod of claim1 conprising detecting
MRNA froma cell of the subject. 9. The nethod of
claim6 further conprising determ ning whether the
subject is honpbzygous or heterozygous for a said
pol ymor phism 10. A kit for assessing the risk of
devel opnent of, or likely progression of, disease
cBbAAMSri zed by alternative conplenent cascade

d| sr.egul I nel udi n e r de eneration, in a
o9 B o BF atEh i ui VS BaRen: <. phkikely progression
dﬂt dictds8 @harablefiz6dBP hRerhhGVB éd?ﬁpléﬂi@h@@iscé’c&edn‘%regmhgn Sheluding
t he w({ege hiisns or one or nore of the lelic
t

VARG ralion, in ¢ hymap sghiegs gheomethed C@G“mbl%témslhﬁ steps of:

factorj)Bp 32 of the

BF pr Ot)gl {r?ﬁﬂl Q%n@logi%l Bnggi?g%%gﬁﬁ?hkhﬂ’ﬁgp gene, or

L or Hikanabygidg 1h6r!rdglpbif totdeterBimgwbetbienthe sobje@ carrids arte or more

r§o47154 of the C2 gene; and, d) C or G at rs9332379

of the C2 gene, or Eor D at’position 318 of the C2

prot ei n; alA orThat ki6t 1 033 of thk cpiPlaoam fadtsi BYBFRggebeR or Q at

for tec a, sanple from the subject one or
S"%%f%(#tﬂgglzgp 19%i sns or one or nore of the

aI lelic ban el at rsa)5 tEE7ToF the BF ne 0sHIL 6F BNt pbsitioA™ df the BF
H} .gene; b) Cor T at rs 1061170 of the CFH gene,
FoYSr H at position 402 of the CFH protein. 12. The

k|t of cbaGbrlﬁaC@Wlﬁldfghé@%%ﬂ&saﬁdor detecting two

or nore t he isms _or two or nore of the

allelic 3&9 %frf?’é'Pr&fé 3ﬁ%e°flép? CErecBe ol 20D ppFitien 3d 8 of the C2
aoeld.gonucl eoti de that detects a said pol ynorphi sm

74 WD 2007/095185 PCT/ US2007/ 003696 14. The kit of

claim10 further conprising reagents for amplifying a

target  gakYRURbLECE élgﬁn ¥ ggHﬁé}%%}ner c?é.t&r&inx%gtua/ﬁquér the subject

sequence conpri ses
carries one or more of:

a) del'TT in the complement factor H (CFH) gene; and

b) Cor T at rs1061170 of the CFH gene, or Y or H at position 402 of the
CFH protein.

3. The method of claim 1, wherein the subject is asymptomatic of macular
degeneration.

4, The method of claim 1, wherein the subject has symptoms of macular
degeneration.

5. The method of claim 1, wherein the sample is an accessible body fluid.

6. The methoed of claim 1 comprising detecting a genotype from a cell of the
subject.
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pol yinorph ism 15. The kit of claim 10 conpri sing
ol i gonucl eoti des imovbilized on a solid support. 16.
wab@7kpi18Df cl aim 10 conprising a specific bi nPCTYS2007/003696

protein that recognizes and binds specifically to a

said allelic variant. 17. A mcroarray conprising

ol i gonucl eoti de probes capabl e of hybridizing under
stringent conditions to one or nore nucleic acid

nol ecul es having a protective pol ynorphi sm sel ect ed
fromthe group consisting of. a) R32Q in BF (rs641

153); b) 1-914 in BF (rs4151667); c) IVS 10 in 2

(r s5A7154 he fthod &)clzﬁ%lﬁa)rinﬁri.@gg (EREF2 L 3DteinlBriadh® the

m croarray of claim17, further conprising
obiRjefiucl eoti de probes capable of hybridizing under
stringent conditions to one or nore nucleic acid

nol ecul es havi ng a pol ynorphi sm sel ected fromthe

group conthstietwpdaft:.cidin t bempesing dpekymp MRV Afrom aCeHiof the
bluggg R150R pol ynor phismin BF;, and, c¢) the Y402H

po 9n0fphisn1in CFH. 75

9. The method of claim 6 further comprising determining whether the subject

i1s homozygous or heterozygous for a said polymorphism.

10. A kit for assessing the risk of development of, or likely progression of,
disease characterized by alternative complement cascade disregulation, including
macular degeneration, in a humans subject, the kit comprising reagents for detecting
in a sample from the subject one or more of the polymorphisms or one or more of the
allelic variants:

a) AorGatrs641153 of the complerﬁem factor B (BF) gene, orR or Q at
position 32 of the BF protein,;

b) A or T atrs4151667 of the BF gene, or L or H at position 9 of the BF protein;

c) GorT atrs547154 of the C2 gene; and,

d) Cor G atrs9332379 of the C2 gene, or E or D at position 318 of the C2

protein;

11, The kit of claim 10 comoprising reagents for detecting in a sample from
the subject one or more of the polymorphisms or one or more of the allelic variants

a) delTT in the complement factor H (CFH) gene;

b) CorTatrs1061170 of the CFH gene, or Y or H at position 402 of the CFH

protein.

12 The kit of claim 10 comprising reagents for detecting two or more of the

polymorphisms or two or more of the allelic variants.

13. The kit of claim 10 comprising an oligonucleotide that detects a said

polymorphism.
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14. The kit of claim 10 further comprising reagents for amplifying a target
polynucleotide sequence, wherein the target sequence comprises a said

polymorphism.

15. The kit of claim 10 comprising oligonucleotides immobilized on a solid
support.
16. The kit of claim 10 comprising a specific binding protein that recognizes

and binds specifically to a said allelic variant.

17. A microarray comprising oligonucleotide probes capable of hybridizing
under stringent conditions to one or more nucleic acid molecules having a protective
polymorphism selected from the group consisting of:

a) R32Q in BF (rs641153);

b) L9H in BF (rs4151667);

c) IVS 10 in C2 (rs547154); and,

d) E318D in C2 (rs9332739).

18. The microarray of claim 17, further comprising oligonucleotide probes
capable of hybridizing under stringent conditions to one or more nucleic acid
molecules having a polymorphism selected from the group consisting of:

a) the delTT polymorphism in CFH;

b) the R150R polymorphism in BF; and,

c) the Y402H polymorphism in CFH.
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