WO 2011/050034PCT/1152010/053334 GENETIC POLYMORPHISMS IN AGE-RELATED
MACULAR DEGENERATION 5 This application is a non-provisional application filed under 37 CFR
1.53(b)(1), c?égr%&g gdﬁ)srj‘ty under 35 USC 119(e) to provisional applicatios-rurghes 654323, 758 filed
October 21, 2009, t(1e contents of which are incorporated herein by reference. FIELD OF THE
INVENTION 10This invention relates generally to treatment of human disease. More specifically, the
invention relates to wet age-related macular degeneration g\é\’ﬂD . BACKGROUND OF THE
INVENTION  AMD is a leading ca@GENEHEROLYMORE WM Bd&lamong the elderly. Bressler
(2004).MMA 291:1900-01 A E dREBATED dbA @ bioaR spécfinhl B Anid&lilnd pathologic
15findings, including pale yellow spots known as drusen, disruption of the retinal pigment epithelium
(RPE), choroidal neovascularization (CNV), and disciform macular degeneration. The disease is
classified into two forms: non-exudative (thy) and exudative (wet or neovascular). Recently, several
therapies have been developed for treatment of wet AMD - photodynamic therapy using verteporfin

(Visudyne0); a V%‘éfsa%iﬁ?égt%%eg?ﬁsaé%ggg&mia,aﬁcg%@pamdeg@wtiﬁé@%mibody

fragment, ranibizumab“(Lucentis enetic polymorphisms occur in a population when different
alleles in patticuiteg wyenas weé@ﬂﬁﬁﬂéﬂ‘fekéﬁ&eﬁ)he}mgiﬁé@’iﬁéﬁléﬁﬁ@oaigé@&éﬁﬁ@éﬁ%ﬂlﬁ& progression
and respongsjy t s Ic. dr ol IS Pegpeidentified that are
associated évﬁﬁgg%e%ﬁe’lggsrge%? %?%%c%%@%%%?\ﬂ%g e%?{%g%g%%?%ﬁﬁzg&nArch. 25 Ophthaimoi.
125:1270-73icpefeemei NG ERDIIVA 297:1793-99, 2585; Boon et al. (2008) Am. .1. Human Genet.
82:516-23). Previous work has shown that particular polymorphisms at amino acid position 402 of the
complggnent factgyH(Chibhoene aremegpciaipdmith espense (o RRT Mithe veeteparin dreoff-label

bevacizumab therapy for A_MD (Brantley et al, (2008) Eye lished online 22 February, pp. 1-6;
Brantley et WW@&Wé{fﬁﬁ&&fq@?%&:%&%é%%%ﬁbéﬁ%@% ‘'of additional polymorphisms

associated with develolﬁ) egiﬁiﬁ%emﬂr@h WO 2011/050034PCT/US2010/053334 predictive of
the efficacyaﬁg&@@% gbr I rapi ay be used to tailor therapies to those patients who
would best benefl fiom (hem. SUNMARY, The preseitdizclosuie nhane n per osthg dentiication

of genetic polymorp iShiis that Sare predictive of AMD risk or an increased likelihdod that treatment
with high-affhtity abth ¥/ EG A 20%ibbdies willbemefithbtiehtoaditoaiim of Jinecakpetpath@irgis provided

a methad ofpeecicing uhether.a et AW Raton b an nesersesl kelloand atenafiting from

treatment wi d%‘%ﬁgh-a ntibody, comprising screening a sample isolated from said

patient for acgiéndimic(RE Pokimoighisrvinshéanrathix: (§S@i o protdasd @ gere i sEngle
conrespondipg 16 (51004872 bR aRaeRbhas andereaseahlieliband.qlhepefiling from said
(0]

treatment if thé corresponding genotype comprises AA or AG. In some embodiments, the genotype
comprises Alovmedaie Reisotintentsalitegeroie berngasdensdionsernseiodedts g Hethod of

predicting whether J&P@U@x%ﬁ@ﬁﬂﬂﬁ%ﬁ%ﬁ g@@@qqﬁ%e%gm %gbﬁbtﬁgg)tment with

. PB’%Q%%%%E? . :
an anti-VEGF antibody, compfising screening a sample isolated from said patient for a genomic
polym@&fphisidintra@isenidin avmditfoasobiinan e Apdiagehe st hllele corresponding to
rs10917583, wherein the patient has an increased likelihood of benefiting from said treatment if the
corresponding géife8jise oM pTRREEIARCSITATE MBI BIMBAIHHSHE! HHE GRS CSrRBies 20 AA.

In some embodimenig. i HSHBIYRS COPMMISESAGe:d AAaRINaEAsResL dherpisptovided a method of
predicting whether a wet AMID patient has an increased likelihood of b nefi,t‘ifﬁw freatment with an

. ! fro :
anti-VEGF dpllsedly ceovhisriSmareersetitg BNy rRigTansertom Wi it ?%Bﬁ% §e i
polymorphisfpia;ihe; RagiGleuping FirReitansssipipAiactr AR like(BAT EXaliele-darresponding to
rs175714, 25wherein the g)atient has an increased likelihood of be&eggng gg)rg said .tf(fa(%&{jt if the
25 Ophthalmol. 125:1270-71, Seddon et al. (2007) JAMA 297:1793-99, 585 Boon et al.

Am. J. Human Genet. $2:516-23). Previous work has shown that particular polymorphisms at

amino acid position 402 of the complement factor H (CFH) gene are associated with response

to PDT with verteporfin or off-label bevacizumab therapy for AMD (Brantley et al. (2008) Eye

published online 22 February, pp. 1-6; Brantley et al. (2007) Ophthalmology 114:2168-73).

30  Identification of additional polymorphisms associated with development of disease and/or



corresponding genotype comprises AA or AG. In some embodiments, the genotype comprises AA. In
some embodiments, the genotype comprises AG. In some embodiments, the anti-VEGF antibody
binds the sagg, epitpRe;as the monoclonal anti-VEGF antibody A4.6.1 progigeshiiyhrgoma
ATCC(r) HB 10709. In some 30 embodiments, the anti-VEGF antibody has a heavy chain variable
domain compdgitigetheteldivingyheauichalpetmpie thentgidtynaatdeminih g redion (CHRE &mino acid
sequences; CDRH1 (GYDFIHYGI Il\é SE<=§t|§on . 1), CDRH2 (WINTYTGEPTYAADFKR; SEQ ID
WO 2011/ ‘3%%5312% EFII8331Y1 RS S A EDRHS (YPYYYGTSHWYFDV: SEQ ID NO: 3)
and a Iight§%\§ﬁi§ble domain comprising the following light chain CDR amino acid sequences:
CDRL1 (S YLN; SEQ ID NO: 4), CDRL2 (FTSSLHS; SEQ ID NO: 5) and CDRL3
(QQYSTVPWT: SEQID.NG: 6).In same;emhedimenta. e adtiYEGE apiibadyhas the Sheavy chain

variable domain and light chain variable domain of YO317. In some embodiments, the anti-VEGF
antibody isarsribidisthicm TISbRITEN o5 et incerkiefof iséwed iepivFaiier aNid BB Fatiedttas an
increased '{k@@}%ﬁi%@%@ﬂmgﬂ@@{ﬁﬁ%m Withyanibizumab comprising a first oligonucleotide
and a second oligonueleotides specific for an A/G polymorphism in the 10MMP25 allele corresponding

to rs 1 064875. ImspmeRmbpdimantsidhe iiisteligopusiasiidemane saied aegond oligonucleotide may
be used to amplify a part of the MMP25 gene comprising an A/G polymorphism in the IVIMP25 allele

correspondiAfiadd res 6B BT sAlsd dikorssentesitrp I g bramg WhEth: Fe i fANIB Batient has an

increased likelihondiob hensfitingifrom: teatme pimith ranibizwpabsemprisingribgadisi oligonucleotide
and a second oligonucleotides specific for an A/C olymog%r[ﬂsmgg tEe DDR2 al#gzhe corresponding to
rs10919 5880 |HRRIBSEHD i FHBRES MRS RIS macksB i M VAt S bR PR Ecotide may be

used to amplifysagoartaftbs BB genacampisingdaAlkopobrpeiphism it RRAale e
corresponding to rs10917583. Also disclosed js a kit forPredictin whether a wet AMD 20patient has

an increaseBCIRIFHBORG DR ORI ORI dtmaht With TaiBis G EeisrEh §RYYEE oligonucleotide

and a secopshaligrpuciediidemspeniic haman ALGHelymorphismidn ke BATF allele corresponding to
rs175714. In some embodiments, the first oligonucleotide and said second oligonucleotide may be

used to amplify a pret@fdhe BAI h@genecoprisnghandd Gpalymorphism in the BATF allele
corresponding to rs175714. 25Also disclosed are. methods for determining whe tient is at
increased rpsqg%I?té‘(%@élfbﬁhrﬁa\ﬁ?gtll}ﬁ%ogoﬁ%ﬁ%?ﬁd@&é%ﬁ?n%%%gﬁiHgﬁ]sdégg?eth‘%;%gnf%%%ﬁﬁént for one
or more of thenalialio\wariantsgshowpliniFaile! 4romFabl@Bienwhereindhepeaséyoerphiomemthmore of the
allelic variants shown in Table 4 or,Table 5 indicates th ignt is at increased rj veloping
ot AMD. B AR S D0 BT O 4 BRI DR AT OR B e LR iNGS
FIGURE | shbwsitheemedemn changdhiomisddiizbhivyairsi2fiimopthenfdidteatisctiieldpy stratified by
the sum of risk alleles from the MMP25, DDR2 ATE ne 'd? E;I’%Jk Ql %(C‘,ggll] TIQN OF
THE PREF%@S%@%I&%WS@ he 8?{%?&:330 Otﬁig%lrz)z)en#nvéntio% W(llgl%fgmplog, unless
otherwise indicaiedomerventionahiechnicyuetypf srolesataridiology (including recombinant techniques),

microbiology, cell biology, biochemistry, and immunology, which are within the skill of the 10art. Such
techniques are explainie fistheintttre diteratdee x sudvd s pMoleoulah@loningt AMIaboratory Manual”,

second editin (Sambrogk et als A8 HRAUEISALIHESYBIRESE WM o Hait edr AARAY, Animal
Cell Culture” (R. I. Freshney, ed., 1987); "Methods in Enzymology" (Academic Press, Inc.); "Current
Protocols ireMissiHasBrsiay: (Ermic Aubibé fornsaid paiepy T s PRI TETRES) PHER: The

Polymerase,Chaig, Beaction: «hatMislis:shalorelsr 1R aTr HUnlass Selipsghotherwises technical and

scientific terms used herein have the same meaning as commonly understood by one of ordinary skill

in the 35t towWisksirtHiS Maveriting Beiprigasesihbrbisiy eoaborsidtion SRofMiEIBERIBGY BAd Molecular
Biology 2nd g esdo\¥ilY.Eno0ps ANSW XOTKANYA GO hoaRc MRS el AV ANCRS Y BABIRGRRMIStTY

Reactions, . _
AA. In some embodiments, the genotype comprises AG.

In some embodiments, the anti-VEGF antibody binds the same epitope as the
monoclonal anti-VEGF antibody A4.6.1 produced by hybridoma ATCC® HB 10709, In some
30  embodiments, the anti-VEGF antibody has & heavy chain variable domain comprising the
following heavy chain complementarity determining region (CDR) amino acid sequences:

CDRHI (GYDFTHYGMN; SEQ ID NO: 1), CDRH2 (WINTYTGEPTYAADFKR; SEQ ID



20 Mechanisms and Structure 4th ed., John Wiley & Sons (New York, N.Y. 1992), provide one skilled
in the art with a general guide to many of the terms used in the present application. All references
cited herein,{ngludingpaient applications and publications, are incorporatger Ry sgfgrensg in their
entirety. DEFINITIONS 25As used herein, the singular forms "a", "an" and "the" include the plural
unless the Santgxialeaby dictares OTETRESR YHA exsB(pIe) Nal: Geliwdlk digia tielnderieblts”. The term

"comprisin%" IS intended to mﬂea}n ﬁhat the go OSdIE%;E and rgeit Qed% Eui:ngé:upl&éijg\(iliecited elements, but
do not excliYBHFEREPIISIE i f’é S STl EFR e e tere angeably to refer to the
165-amino3@axbysisculst spgathelial ¢ellgrRnih FasRir AfREKy &lated: £ nd@OR1ahd 206- amino

acid vascul | I factqrs, as described eung ef.al. Science, .246:1306 WO
2011/0500@@2%&@@5&%@@%%3@9% 5?11 Hou c%%? %@M%? aﬁ%a%c})cn n. ,a' %t:?fgff% k12189%?[), together
with the nahstafycbaauriilalieliczanghpiddesdedc formsthénesfn of XA HhtiVEGE antibody" is an
antibody that binds to VEGF wi ficlent affinity.and specificity. Preferably, the anti-VEGF antibody
of the inver |ognor}£§ﬁe%%’ gfs‘ég lé{&%ﬁ%{éﬁig 5%&:%% TL|1|}1'n?abr'geting and interfering with diseases or
conditions wherein,the VEGF.actiyity. is involved. An anti- antibody will usually not bind to other
VEGF homoIogueéf‘t}s‘f‘ﬁé1 Slglacés dés(ﬁlé%é%tp {?Izlélegc\fhg[rﬁgtﬁgretg%o%v%h factors such as P1GF, PDGF or
bFGF. A prefaeradanti- VEGHdtisbityos of ronbtunbprritodyniiuttbindttouhebsamprsitope as the
monoclonal anii-WiEGE, A0ibody, A4-0 508&&;5&%- ARy BEdama Al GG 'di@:&&%&%m@dé a
high-affinity anilk-nglélant%odyj A?" 't'gh%ﬁ-afﬂ ity ant?-VI%G[E antibody" has &t least O'-folél_'better affinity
for VEIGF thaNTé allerosioaaioadiny/BGH MdiEodynsans: Enprasterally the EatioVEaEsptibody is a

recombinant, Qugaizeraniok G monadepalaniban oment aeriaied AcCRIRG IR MO

98/45331, including an antibody comprising the CDRs ancUor the 15variable regions of YO317. More

preferably, thednnEGR bistbodydMNE ahabedydrinraatieiowi dxtfdaibizumab (Lucentis0)  The
term "antibody" is used in the broadest sense and includes monoclonal antibodies (including full length

or intact monoclondFaREHEHRE): FoRERrtrEmHsdies Wbt Rlent antibodies, multispecific antibodies
(e.g., bispeglic2GantiRemirs)-antanibedy fragmaniasa lnnmasthew exhiieriesigtalological

activity. "Treatment” refers to both therapeutic treatment and prophylactic or preventative

meastfes. THESCMIBEFSItreathiartIne QHE TG UirRs a5t the dibrae e RBIFad f5se in

which the disordeiisita.be-psevanted eridelayed. Zpihe-taHPodabmmomhisM oefersdedtidecation in the
sequence of a gene which varies within a population. A polﬁmorphism is comprised of different

"alleles”. THaIoEE BT pSRAD RIS His harabhitied by it Joefion A RE YRR and the
different a@mmmﬁ&ﬁ%ghaﬁ@mjggmqgm&gé@ﬁagqglgg YoO2kR('PH indicates that there is
variation between tyrosine (Y) and histidinc (H) at amino acid position 402 in the ('"PH gene. This

30amino acid change Esthesesulkofdvocpossibleapriantdasas, C and T, which are two different
alleles, Because the genotype is.comprised. of two.se arate__akl%e any of .several possible variants
iy 69 ondeHU sl BTGP LS B P B C Ry s SRRy
2011/050034R & pligS2016/05333% | nativid udi goalyrieotiphisms diefatsa dsSigoéononiisenidethtifiers
("Referenc " refSNP" or "rs#")tk ne of skill in the art and used, e.q., in the Single
NucIeotide%o@ﬁ%l%%lﬁi Ph DR lerl@éi &gg\lﬁﬁ)&?ﬁ??\rhoc 601 F(}jléor@renc?aeshégee glésr%#gﬁnag\%ﬁ?é edgcri] the NCBI
website.  said hedainiiigendtypd: refgrstostiiacpepifiy altelesfohaBafainagenenpastellzor tissue 5

sample. In (b SXAMRIE,AR0YE G5 £ S 443re ARRalle gRa9byRgs at he Y402H CFH

25 Also disclosed are methods for determining whether a patient 18
at increased risk of developing wet AMD comprising screening a sample isolated from the
patient for one or more of the allelic variants shown in Table 4 or Table 5, wherein the
presence of one or more of the allelic variants shown in Table 4 or Table 5 indicates that the

patient is at increased risk of developing wet AMD.



The term "sample" includes a cell or tissue sample taken from a patient. For example, a sample may
include a skin sample, a cheek cell sample, or blood cells. Identification of the particular genotype in a
sample may be performed by any of a 10number of methods well known to one of skill in the art. For
example, ideR AR 6¥he polymorphism can be accomplished by cIonﬁ]%Téqest%?éaﬁg?g‘and
sequencing it using techniques well known in the art. Alternatively, the gene sequences can be
amplified from genomic DNA, e.g. using PCR, and the product sequenced. Several non-limiting
methods fopRIEYDRG @eROEs ONAHeE DRAGUAES St a given genetic locus are described below.
15DNA microarray technology, e.g., DNA chip devices and high-density microarrays for

high-throughput sEregnR) iagpphaadienscan diawe irdehsiy Aucrpartays; mayiheofsaededvethods for
microarray fabrication. are known in the.art and include varigus inkjet and mieraiet deposition or
spotting tec %@%&%@tlﬁﬁg %‘fg'ceegé%soﬁ%%i l?l eolcr{jesc’)%lr?c i%%ﬁ%?{)#%éb}g%%ﬁignc%}g é?lﬂuﬁ Sotide synthesis

processes, and electronic DNA probe addressing processes. The 20 DNA microarray hybridization
applications has been successfully applied in the areas of gene expression analysis and genotyping

for point mgaHoRSER SEESRYEIPFIER RAYTRAEYEELCIRRIES  RiIMIERRECm repeats (STRs).

Additional methods include interference RNA microarrays and combinations of microarrays and other
methods such as-age):capiuse iichegiasgriandi- G ML pvpanative.aremicbridization (CGH) and
chromatin 25immunoprecipitation (ChiP). See, e.g., He et al. (2007) Adv. Exp. Med. Bioi. 593:117-133
and Heller {2B0PYAHH (CGRBUAY A &P RS AiPHy §8Cledg THeeBaathERIMLIBRER, xMAP, invader

assay, MassiSRATIINNEL: ROR LY SISERHERENGANVANE.Ab Rz 200ich Mictpamand eefinglegy and
Cancer Gene Profiling Vol 593 of bogk series Advances in Expﬁrimg]y%ﬁgl Mlgéjicine and Biology, pub.

SprindBr N&Ws STk STAHGHET HERRETh IS G HIE Spuelitshy RAGAbH GBIRE probes
OYerlappin%aBermlymml mm’,sﬁ&eo@ﬂ@dlauing;@hm,e@l@;laltmgl@tiveiugbameahwmﬁmsz?mr |
alternatively 25, or alternatively,30 nycleotides aro the polymorphic region. Far example, severa
WO 2011/ 5%4%5%@20%}%%%1 g}%‘b‘é% @pugtﬂ e%%ﬁ%?%’izﬂ%@ipﬁ?ﬁ@% o the allelic variant
are attacheghtgrasolig’ thastestippasds, &g, );a Culripit Bbiganicie oticlesutarBiddegue td.a solid support

by a variety, of pracesses, including lithography. Mutat etectign analysis.using these chips
comprising‘%‘ﬁ ﬁﬁﬁé%ti%‘&ﬁ 5@% %ﬁ}]‘%{’g&? Q%%I%é%ﬁg ;g;?‘:at%‘sﬁs? gglggrll rg/s(f e%.%affnm fomn et al. (1996)
5 Human Miatioret7aR4dis., 1984 pther detection methods, it is necessary to first amplify at least a
portion of the geng prior to.identifying the allelic variant. lification can be perfqrmed, e.g., by PCR
and/or LCR or oth%ﬁ?ﬁ%f#%i g%vx?etﬁél?r%os\?\iﬁelcnhﬂ%%aiaﬁ rs’lcée()%%@(:{grs%g}l eg%efgé%ﬁ%%e%' f:tr“%&é]nfi':,epecific allele
in DNA fromasubjecteambd saivrst0ot by estricfiont eazyshal amdlysis.t6-shekanpleythespecific
nucleotide polymorghism, can. resylt in a nucleoti Ising: icti it xyhich is
mbsont ron TR e p e TG S e oL Svatboton
from cleavalySagdhtsy(Sinhk. a6 8. 08 awsl Mpdebxjkvmmeddrgemilbh et desntidwith piperidine)
can begiseiafisst DITRAIENRI A7 basen MANDRNA ONAPYA, ot RNANA betpraflplexes
(see, e.g., Myers et al. 1985) Science 230:1242). n general, the technique of "mismatch cleavage"
starts by praidiaéntbearddiplexss doiraeidoip mdizihe roortsol ubleipressid, anplichtistoptionally
labeled, e.g., RNAar A, COMRISIAG 3, %@ﬁﬁ&mm&&a&ﬁ@%ﬂﬁmm&&z gfthe gene with a
sample nucleic acid, e.g., RNA or DNA, obtained from a tissue sample. The double-stranded 20
duplexes ateceraqratbdhthraisrgermpwiieEieees single-stranded regions of the duplex such as
duplexes formed based on basepair mismatches between the control and sample strands. For
instance, RNA/WWEM§ can be treated with RNase and DNA/DNA hybrids treated with S1
nuclease to enzymatically digest the mismatched regigns. Alternatively, either DNA/DNA or RNA/DNA
duplex8s can be T ESEETWRAH YA SRS r %Smﬁ%ma o'&l%el%%‘éﬁ\‘ﬂy/f{ﬁ PRSI ER ' order to
digest mismatchadiragiptistAdftartiigestonaf deenpismatchiavibgionimdhdaéstiling material is then
separated by size on denaturing polyacryla (iéde els tq determine whether the control and sample
nucleic acids hav e&ﬁ%eﬁ?ﬂ@ﬂ%@ée&?&é‘%@ utgr%é%agrallﬁt\;v eié’ﬂmr%‘%ﬁ‘é‘é’ﬁaél% ﬁr(lae)}ggrééq Hllff{(?el%eent. See, for

example, U, iPadtedNeetipghtd R4 doGottorletiabi{@88) Proc. Natl. Acad. Sci. USA 85:4397; Saleeba et

al. (1992)Meth. Epnzymol. 217:286- %:Q%% lterations jn electrophoretic mobijlit m]aé/glso be used to
identify the partigg a)éegﬁgli2c\;|}/za(]r%|2:nI.1 or exf\n‘%‘plgfes}lﬁa?!emsﬁg%%n Sah%c}’rtrlﬁg”}gﬁ%g%’fmo?pﬁsﬂﬁ? (SSCP)
may Eouseatitbvascular endothelial cell growth factor and/or related 121-, 189-, and 206- amino acid

vascular endothelial cell growth factors, as described by Leung et al. Science, 246:1306



WO 2011/050034PCT/US20101053334 detect differences in electrophoretic mobility between mutant
and wild type nucleic acids (Orita et al. (1989)Proc Natl. Acad. Sci USA 86:2766; Cotton (1993)Mutat.
Res. 285:125-144 and Hayashi (1992) Genet. Anal. Tech. Appl. 9:73-79). Single-stranded DNA
fragments of S2riPEaMd4control nucleic acids are denatured and aIIowedPIBWZ’ﬁ?ﬂWg?s?% secondary
sstructure plplessianded Dclels agis.varies aogerding. g seushaeul0RAGRAUng Alkeration in
clectrophoretic mobility enables the detection of even a single base change. The DNA fragments may
be labeled dtdistardadonttckhbuiad theotsés. The sensitivity of the assay may be enhanced by using
RNA (rather than DNA), in which the secondary structure is more sensitive to a change in sequence.

In another prefefreda@iyddimanibasly’siisie e ibetydhat hindsta dHLiErvihslidmlysis to separate
double strapgdadihaietpddipley melaerss anthebasisolahanges inLlactiaphesgtic mobility (Keen et

al. (1991) Trends Genet. 7:5). The identity of the allelic variant may also be obtained by analyzing
the movem&H 4 & HERBR U e ISR S SNRHEHE & HGigs At Doty eedjfamide gels containing a

gradient of Wraaty Ol REIChis A5 s vsinoadenatuingromadient oelleleeliopborasis (DGGE) (Myers
15et al. (1985) Nature 313:495). When DGGE is used as the method of analésis, DNA will be modified

to ensure tHAPTEdoes HoP BIIBRAITHBAAFS Tor BkAble byCadifbeetE Bsivm B-Bpproximately 40
bp of high-meiting, BGaich BNAFby ReRrisi adurinenEmbodipent adesoparbsbadadient is used in
place of a denaturjn ent gradjent to identify differences in the mobility of contrgl and sample DNA
(Rosenbaulff ?ﬂ#ﬁ%ﬁﬁ%éﬂ%@ﬂ’@?&ﬁﬁ%@% 2 .nﬁ%’ﬁé"ssﬁgég)@n © ér%ﬁié?@ldféc niques for
detecting differgntksmf At (@8t lopd tNideatidediaivesim2yucieicraaids el eabhigie not limited to,
selective oligonucleati bridjzatign, selectiy ification,.or selective primer extension. For
example, ofigon Cﬁ%%}%%&ﬂ%%@?’ayhg%%?%%g é%?(iq’rgvéﬁ%?% e %&@ﬁf&%‘%ﬁ% nucleotide is
placed centnalip(altelenepdtifitF2hptalde ) ahd. titesfdylisdivechfo @GR tNAdynder conditions which

permit hybridization only if a.petfect is found (Sailci et al. (1986) Nature 324:163); Saiki et al.
(1o30)proc KR R eB B s RBE R G TR RENRRIRL oy prchmation
techniquesanaydies ts&ddSEHE3Géentiodind shentiicldptidepivmngts GRe pelimiiphic region of the

gene. Eor example, oligon ige having-the nucleotide ,.E%Cﬁle e of the specific allelic variant are
30att§ghedvﬁggﬁey%ﬁl(§%lsn§?n%% 'rancéream?rt r@%’e@nebinat}le IS 3#%3%?%?2%8 %ltt?éq%%eled sample
nucleic acidtagmahpdisoofithe tapbndizedfioi.signzd@yill then reveal the identity of the nucleotides of the
sample nucleic acid. WO 2011/050034PCT/1152010/053334 Alternatively, allele specific

amplification techpolagy whieh deneads engeigstivaReRamplfigatianmaycRased in conjunction
with the instant invention. Qligonucleotides used as primers for specific amplification may carry the

allelic variattdrfitsdetiniing i iroedrahe ki penrs s AaEbadisiiedismi®ebends on differential
hybridizatiomi(fadabs @tirlv4 kI8 e, NeidsHRes: 1::B43ics3448)mipatite extreme 3' end of one

primer where, under approprjate conditions, mismatch can prevent, or reduce polymerase extension
(Proséfer YOSy i8R ﬁ@%@&?‘?&rﬂ?@ﬁtﬁ%la‘%ﬁ&@%@’}lﬂmﬁfhﬁéﬁﬁgﬁé’é‘?lf@. M03). This technique
is also termedviBROBE" for PRobe Oligo Base Extension. In addition it may be desirable to introduce
a novel restriction site in the region of the mutation to create cleavage-based 10detection (Gasparini et
al. (1992) Mot C ,6:1). In anether embodi identificatio the alleli rlant is carried
out using an oligﬂrl%%gﬁgf ?gggsai%n%ggls%lﬁ%é%%&a%%&%{:l'{ét I%%gy[%f? IlCJ ?gp%égti.I%N%g ,998,617 and in
Laridegrenmgasatred. Beienoen2ad of 0274108010198 hoBhal@hdy prishabeldirsederes wlideaucleotides

which are dgsigned to.pa capable. (}lg&/’ggi izing19 glb&gm}gcﬁequences of a 15single strand of a target.
| :

One of the oligonucleotides is linked to a separation marker, e.g., biotinylated, and the other is

detectaply labeledsf (B&PrEAIRG SPMBIEMENINY SRINEHCE B IQURCIR Ao gehmaleatia e

oligonucteotides will hybridize such that their teiiiiini abut, and create a ligation substrate. Ligation then
permits theHBR1ed oiysHdRlcdhed oo iae sy era A G liidere®r adener bistiadiganaf Nickerson,

D. A. et al. haye dessrbpdianpeeis aid2Rdsianlipnassay thabsambings atrikytes,9h§CR and OLA
(Nickerson, D. A. et al. (1990) Proc. Natl. Acad. Sci. USA 87:8923-8927). In this method, PCR is used

to achieve fieepbHehitat R Snred i oriargatmiNg M GE himdaaaschad heiné ctRtiohe
invention prewices metheds/fohdatReing apingigmicientisiaipelyaorphist (SNRLN P25, DDR2

and BATF. Because single nucleotide polymorphisms are flanked by 25 regions of invariant sequence,
| theiréﬁaw@%%ﬁ}%g%%&@m&ﬁhﬁ&ww%aw&ﬁéﬁﬁeﬁtﬁ%ﬂ iGh e VAR Ieotide

and it is unpiggessaBcigsdaieliRingdLReIeee0e15GYpNes: ialeachpaiesteaeyeidbmethods have

been developed to facilitate the analysis of Ps. )
Vfr?ants may be o servegrlln fYny one g’a{w%iual (e.g. for this example, CC, CT, or TT).



The single base polymorphism can be detected by using a specialized exonucleasc- 30resistant
nucleotide, as disclosed, e.g., in U.S. Pat. No. 4,656,127. According to the method, a primer
complementaré to the allelic sequence immediately 3' to the polymorphic site i§ eimitred to hybridize
to a target mBIBIY BB hed from a particular animal or human. If the WS T/US2010/053334
2011/050034RGMAB2MA0RII4 ROMBURNiEAIE LA IGIRTESL PRIOEHEE NI 2rNglegtide that is

complementary to the particular exonuclease-resistant nucleotide derivative present, then that

derivative wilibeipewriorene@ionid théhemd ardnsdyBadizbtipiinege SurrotdoRebragephigRders the
primer resigianbie-fARONsIAse. Atslitheieh RerMilsisANSEHaR oR caNbBIdRBERY Of the

5exonuclease-resistant derivative of the sample is known, a finding that the primer has become
resistant to exonurleases reMeasdhairthemuaieptide rBsepbin therpalymenphic giterefstae target
molecule was complementary to that of the nucleogtide derivative used in the reaction. This method has
the advantagBRitat it S5E5FE Five e Gt atioRVPIRIGESANMEHIE Siekirknebli€’sequence
data 10A spisiiaprpEised method may also be used for determining the identity of the nucleotide of the
polymorphic site (WO 91/02087). As above, a primer is employed that is complementary to allelic
sequences immediatedy3* tarapiol ymbrphie sitborfhwunethpicdatenrfime s theisdentity ofainelaucleotide
of that site using Jabeled dideoxynucleotide derivatives, which, if complementary to the nucleotide of
the poly MO R e S ey, An altemative
metnod s descropgHii Al b s Bahofo s ilyiRs AlIgbelsth e aRR,and @ primer
morphic site. The la

that is complementary to the sequence 3'toa po T beled terminator that is

incorp8ratetisbened oetbedsined byowndocoinpleintaie it iHeneaeniriedsrdisation tHéhsolymorphic
site of the taAl HAISEHIG PRI SHAIHAIE Y H%ﬂ@@%%%ﬂ%l%%ﬂ'%&&%ﬁﬁ%%%us phase assay, in

which the primer or the target molecule is immobilized to a solid phase. any other primer-guided

nucleotide fAEBHIBLATGH freveatinths fot A BaiHEy poly oG aHsaGes DNA have HEs @85 cribed
(Komher, Jo So8E@bAi08% Nugh AcidsniRes: ﬂ%&%??e&é?e%é@ogal%I Bof1i(dBR0NHRIdABIdS Res.
18:3671; Syvanen, A.-C., etal. (I990) 25 Genomics 8:684-692; Kuppuswamy, M. N. et al. (1991) Proc.
Natl. Acad.288yErsR BaUFHIS DI forppatlicnspt REBCABTIGTAPERIRIC R’/ﬁﬁfé‘[g% WEe# 64; Ugozzoli, L.
et al. 511992) GATA 9:107-112; Nyren, P. etal. (1993) Anal. Biochem, 208:171-175). These methods all
rely ohthe incorpgfgﬁdﬁiﬁlﬂ%gﬁ%%%S@e&ﬂésc%pﬁ&?ﬁﬁﬁﬁ?ehb%’ti%légﬂ%g’é%@aﬁfagsp%ﬁ/morphic
site. MigteovetgHpuilkde:bhdergnadithatanibakihtahovainneihads feardeieetihgvaitiesadions 30in
a gene or %ene roduct gr olﬁmorgh'c variants can bgnlus?d to monitor,the cqurse qf treatment or
therapy. THE TR tH e Y B O HE RO Ry U AR IREE ot IR U BISE te- WO
2011/050034i»GiTidd 52 kR 33h@agkagead shagras!it: kits, auahdspthbse liiesgriped below,
comprising at least one probe or primer nuclejc acid, whigh may,be conveniently used,.e.g., to
cetenmine AHETIER Sl MRSl S e e o T BT T G ARTES S e wet A
MD patientIiss amdrereaskyblikétitoodgfivetefiting tfram tneatsdiywithlad mntiedEGHoéptizody.
sSample nugleic.adid for.use,fn the ahoverdeseribed diagnostic and prognostic methods,can be
obtained fr6m any ceaﬁlfly%e SrisSue o UBJ'DECR For exarriplle,ga subject’s 6’03@%@ ?é.g. blood) can
be obtainedByPkhewhstechiilses robkter@NRsy, AvdiieinshodttedsitadndeeperformedRdindry samples
(e.g., hair or ski he i ' Cli in.rel t ompasitions for deteimining
oand et T e L S s A atleles o
rs1064875 rs1084e68ed b M)l 76Mparatespeotivaly hProbestioard Gelset! tdiredtly determine the

genotype o Rol S ,es'- yl _ } Spbs g9 _i‘i_ | he term
"probtgg" iniﬁ%@%ﬁa%%%%@ﬁﬂggo% ’réncéo’m ir‘?‘%ﬂt %%%@A%% d%ﬁ?g-%?gn%?e% m}c;i%%g%%% or
chemically ByHenési£8d fuelefeaddsnahdygnsy B 1abefldd aynesimdk iradrtioR, KMABw fill-in
reaction, Pﬁ%@é&@@&,%@@99&5@%@9&5‘8%2{55(@%&982&@&@'E»:‘?%?QEUﬂ)“ﬁ'ﬂiﬂf&?oa@%” preparation

and/or labeling are described’in Sambrook et al. 893 Upra. A'probe can’be a polynucleotide of any
length suitabstehfsiegsiaat\ferpstridnnafoniiéng MobRi2 ddadoriaming aisstyinSrgicpesign of the

invention. LgpgihRfthen Liﬁ%d%gl}j p&id. BRIt on the nature of the assay used and the
ed. 20La

hybridization conditions employ eled probes also can be used in conjunction with
amplifigation of a palymeEINSHd. method is allele specific hybridization using probes overlapping the

polymorphic site and having about 5, or alternatively 10, or alternatively 20, or alternatively

25, or alternatively 30 nucleotides around the polymorphic region. For exarmple, several



(Holland et al. (1991) Proc. Natl. Acad, Sci. USA 88:7276-7280). U.S. Pat. No. 5,210,015 describes
fluorescence-based approaches to provide real time measurements of amplification products during
PCR. Such approaches have either employed intercalating dyes (such as ethidium bromide) to
indicate the 3R EPHRIuble-stranded DNA present, or they have 25 emPfidyeFHi¥bd&*ontaining

MuorescengUENRIRLBRISAISAIF USRI 0505, TRManL. AR oRdiN IS e ke ' cleaved

during amplitication to release a scent molecule whose concentration is proportional to the

amount of slaor-stzandebiPNAligeeseivotDigsineg dnpiifichtion sehid proprrtiSigesteld oy the nuclease
activity of ppabame s henaBidire i diniaigel ssmence. aaaselha InapsGRObnolecule to

be separated from the quencher 30'molecule, thereby causing fluoresScence from thé reporter
molecule t@gspeaicotdesTasMeTApProadiabsesTayprobacsombathir arepurerimbldddf--quencher
molecule pairthatispegificalhyanneals to a region of a target polynucleotide containing the
polymorphism. WO 2011/050034PCT/US2010/053334 Probes can be affixed to surfaces for use

as "gene chips.” SughgenReainsranbe ysedlRdateel ganetie Nariations byoaiadmbee ettechniques
known to one of skill in the art. In one technique, oligonucleaotides are arrayed on a gene chip for

determinin§HAB DI LB fEREA e iR SSTREHENG DT RS RIZAIBI apgrdachs Bitd/S5 that
outlined in LER. FPathNest892 948G RandiH 04 8:041. The probes of the invention also can be used for
fluorescent detection of a genetic sequence. Such techniques have been described, for example, in
U.S. Pat. Nos. 5,968i#(:asd, $:8p8;658¢ Afphohpealfio divichie BifiXefida anublectradéssitfeoe for the

electrf heg]ical de%ection of ng}tl:l igéa '8' seggﬁe’;lec%%suchgas deEcrg ed ci)rl1 U S Pat No. 5,952,172 and
by Kelley, Y 5% %]9?@5§'3qf\luc ~RCids R 1 850T4E5 7 AT |o%awciﬂ)e isolated nucleic acids
used as prabe st qutidrersimayche modifiedt cchect mesirorbistals|eh Exeimplahye nudisitdecid molecules
which are modified i cluceog il? horamidate, phosphothioate and methylphosphonate analogs of DNA
(see also DAL ?332.0 %‘/ﬂ %8:6\[8%1 4,564 and 5,256,775). As set forth herein, the invention also

provides diagnosiig meiharls far deieiiningiRe Jerype A alislisaarianisielpphmemRhic regions

present in MMP25, DDR2 or BATF. In some embodiments, the methods use probes or primers
comprisinghﬁ&é@hﬁd@@é&@éﬁ%@ﬁWH@H@%@@@@MM&WGW%@WWWP25, DDR2
or BAE. AGLALINGNAIRKINYSQUAT PR WIORS KIS O 9@5&%%@&&@%&%,@%!19%& BLSOMRS)
embodiments, the invention provides a kit for determining whether a wet 20 AMD patient has an
increased Ikéisod bi Bthektigry sretircsehibArsnin B RdtEvVE B Entitaty Indedfgea high-affinity
anti-VEGF ntibagye_Uol ki eoniain ans oh W&PE&B%E%@P&M@H%%?%HQ@M%@H} apd

0

instructions for use. As an example only, the invention also provides kits for determining whether a wet

A_MD patiéthas BN hGeBREH ka6 tsirsAwtisg Hdmaleitreirhh Rasmic 8rlB comprising a
first oligonuglaptidsapr A-aecoNdrA%A0HDRUC|RBtIESITREIHGifon s Aip RO AtRBIS Wit g MMP25
rs1064875 SNP. Oligonucleotides "specific for" a genetic locus bind either tg the polymorphic region of
the loflis of Wit BAECERIEE YHE BBIRABY B SHiBIFDPIHETSEARIELTBIGE NS SHAES thF 4fe to be
used as prigagle<tarramplificatioon PHEBRIE Anenadines BEikthaliareostdicientingieseriade igsed to
produce a polynucleotide comprising the polymorphic region. In one embodiment, 30oligonycleotides
e aciace I, TRH AIATEVELE 529 Rb (0 BAE TAFS ) KOV IS S B A Sfbcitc
oligonuclectidgscarg canable-afibyibrigizicoiio aiseaupnde:gock Undensaiitable-ahadiioasDaik not bind
to a sequence differi single nucleotide.. WO 2011/050034PCT/US2010/053334 The kit can
comprice AP a8 NS BT BT RHIEH 1A G EHECHEAT) FORATAG 1B ORE Bolymorphic
region®f Miea8inb DR2ler B AkEsamtkinsirueationiofor Aser dipedkita ubualiyicompiicbragiteast one of
the above described nucleic acids. Kits for lifying at least a portion of MMP25, DDR2 or BATE
genorally UL RGBS, TGS B0 B S CL B B PO SInECs SIS aiant
sequence. Shighkitscarmsultainle foptietectidnaoidydnotygre dyntforl excloids fhapeascence detection, by
electrochemical detection, or by other.detection.. Oligonucleat e ] robes or primers,
contained i?\vl}élclbltnggr? %he& (géaeggﬁ:/a % g%?dc.éf%g% S caénﬁpgeéegitaé?e%%g%itggrg é??ét@,g@rnegfgslmme for
fluorescent(l&X38)sPwic Lt idectly Stn ditet B AeiEetiGhalcamrincilidé923Yy Metk otioymréthbd Kfown to one of
skill irgéhe a including biotin-avidin interactions, antibody binding and the like. Fluorescently labeled
oligonucleotides also can contain a quenching molecule. Oligonueleotides can be bound to a surface.

In some embodiments, g, SHURERIFIRIGR HBRFS il SAS EMOPYNERISy e pHfags,'s a metal

electrode. 15Yet other kits of the invention compriSe at least one reagent necessary to perform the
assay. For gi@inpreiatielion esipbmpnels siisahsomemetiempgivelyrtiesmitEah Commseset iffer or any
other necessary reagent. The kits can include all or some of the positive controls, negative controls,
reagents, primers, sequencing markers, probes and antibodies described herein for detennin ng the
20 subject's genotype in the polymorphic region of MMP25, DDR2 or BATF.



The following example is intended merely to illustrate the practice of he present invention and is not
provided by way of limitation. EXAMPLE Example 1. Genetic polymorphisms and their
association with ANID occurrence 25 and treatment outcomes Samples and genotypin Peripheral
blood samplgfsofFBW%Wﬂe-identified subjects from Lucentis(r) pivotal trial§ ﬁﬁﬂfﬁ&? CHOR, and

FOCUS) whgpagiiginaied in e LN genstisisrhsidy ol iRgHRRIZON Rxieasionddg! were

collected and genomic DNA was isolated. All samples used 30in the analysis had a self-identified race

listed as "WPitEr Al HAER Bortired g nesidt Hedl0aseattandlidd rHeisa RpteSeorsiddtl of 104
males and 146 females vanfdbs.avsiaoe. W Q2014820934 RGITIHRRRA/00R8334 Aga atbaseline was

75.7 years of age. Written informed consent was obtained from all individuals in the study and the

study protod8IBlGe ERHRIVEEIBY AidratoAiaEvie WE cARIEdRodaBiwis b &csihpiés described

above 5102 saemplesrwape: calkagtechas fRadfhaRANDEstEY, (esuting iR-adetahef.fedistal
samples. The 352 samples were genotyped using.5 the IIIumin,a(rP 550K Human Haﬁs)Map Bead Array.

We used stRstsHey QR el erithrideisEne e Tea eHigE g bartr g wHE Hbided in the final

analysis. Spggifigaliynwealexelldegetactivddyais wbrhadrHUAmpussing dats andhexelyded
individuals based on cryptic relatedness and du Ii_catg ,sa/mples based on IBS status (PI_Hat > 0.15,
C

none deteciEfTRRdstReRN AWEHSEBaR&D i S5 BB ISSHY TS EROH) SSWE S-value >
1x10, and #0acoHMAE & QQikdes. Al LQ6iHasis-atR! peiiodmeddiginguBldikdBudcatietal. (2007) Am. J.

Hum. Genet. 81, 559-75). Genome-wide associatio an for response to Lucentise therapy The
DAWHD sarFEINE - L RATIE  OUTE LR o (R PRI R TG T he MARINA,
ANCHOR anshE&Q Gl driaptioldie hsbeitis):treatald (@eoup Treldsedradivisiuals who received doses of
0.3mg, 0.5 mg or 0.5mg+PDT (N=242). The SHAM/PDT group consisted of individuals who received a

mock injection (SH#NHeotignily thhettiynanmotteragiso (RID)aihedlisOinlyeipetisimedagendme-wide

association scan. to identify .genefic variants.signifi ly assQci with ¢ 1'n g/i uity (VA,
measured %u%%%grésl after ég] %%r%% g%ﬁ)a }E}(%%}%g)?rr)}%ry%%ﬁ%ﬁlﬁﬁggI%gff)@%grﬁ%ﬁe f%%%?%t‘gp loci
gssociated(xﬁltihnmmntcwait@éﬂ ﬁsmﬁﬁf\@im@dm@mﬂiw@?ﬁm@?@h@wwﬁﬁ@ﬁk@ﬂﬁ@%Iay arole
e P Bl (TR A P8 TRE SRS BY SO PG skl cared b
each individual from the MMP?25 (rs1064875), DDR2 (rs10917583) and BATF (rs175714) loci (Figure
1). WO 20mehEed8uee T sy § 1Bye583 3ampiTighiclenaRsn Ko iaraplfisyetidissh i nbspmeSociated

with Changspm&m&@%i%%%ﬁéﬁe&ggéetwﬁmm hRRPY, (Prdnd GadoGRamMQ- Some SNP

Chromosomal Position (BP, base I build 36) Allele P value Gene symbol 1 rs10917583
160897518@ Bt EegEadioR 5 used in place of a denaturing agent gradient to identify differences in

the mobility of control and sample DNA (Rosenbaum and Reissner (1987) Biophys. Chem.
20 265:1275).

Examples of techniques for detecting differences of at least one nucleotide between 2
nucleic acids include, but are not limited to, selective oligonucleotide hybridization, selective
amplification, or selective primer extension. For example, oligonucleotide probes may be
prepared in which the known polymorphic nucleotide is placed centrally (allele-specific

25  probes) and then hybridized to target DNA under conditions which permit hybridization only
if a perfect match is found (Saiki ef al. (1986) Nature 324:163); Saiki et al. (1989) Proc. Natl.
Acad. Sci. USA 86:6230). Such allele specific oligonucleotide hybridization techniques may be
used for the detection of the nucleotide changes in the polymorphic region of the gene. For
example, oligonucleotides having the nucleotide sequence of the specific allelic variant are

30  attached to a hybridizing membrane and this membrane is then hybridized with labeled sample
nucleic acid, Analysis of the hybridization signal will then reveal the identity of the

nucleotides of the sample nucleic acid.



22 rs956548 25867502 A 7.10E-06 MIAT 1 rs10494373 160885986 C 7.98E-06 DDR2 19 rs7260544
51313304 C 8.24E-06 IGFL3 22 rs9608580 25862474 9.70E-06 MIAT 10 rs7913098 32014665 A
1.22E-05 E00646034 1 rs16843630 160936667
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Alternatively, allele specific amplification technology which depends on selective PCR
amplification may be used in conjunction with the instant invention. Oligonucleotides used as
primers for specific amplification may carry the allelic variant of interest in the center of the
molecule (so that amplification depends on differential hybridization) (Gibbs et al. (1989)
Nucl. Acids Res. 17:2437-2448) or at the extreme 3” end of one primer where, under
appropriate conditions, mismatch can prevent, or reduce polymerase extension (Prossner
(1993) Tibtech 11:238 and Newton et al. (1989) Nucl. Acids Res. 17:2503). This technigue is
also termed “PROBE” for PRobe Oligo Base Extension. In addition it may be desirable to
introduce a novel restriction site in the region of the mutation to create cleavage-based

detection (Gasparini et al. (1992) Mol. Cell. Probes 6:1).

In another embodiment, identification of the allelic variant is carried out using an
oligonucleotide ligation assay (OLA), as described, e.g., in U.S. Pat. No. 4,998,617 and in
Laridegren, U. et al. Science 241:1077-1080 (1988). The OLA protocol uses two
oligonucleotides which are designed to be capable of hybridizing to abutting sequences of a
single strand of a target. One of the oligonucleotides is linked to a separation marker, ¢.g.,
biotinylated, and the other is detectably labeled, If the precise complementary sequence is
found in a target molecule, the oligonucleotides will hybridize such that their termini abut, and
create a ligation substrate. Ligation then permits the labeled oligonucleotide to be recovered
using avidin, or another biotin ligand. Nickerson, D. A. et al. have described a nucleic acid
detection assay that combines attributes of PCR and OLA (Nickerson, D. A. et al. (1990)
Proc. Natl. Acad. Sci. USA 87:8923-8927). In this method, PCR 1s used to achieve the
exponential amphification of target DNA, which is then detected using OLA.

The invention provides methods for detecting a single nucleotide polymorphism (SNP)
in MMP25, DDR2 and BATF. Because single nucleotide polymorphisms are flanked by
regions of invariant sequence, their analysis requires no more than the determination of the
identity of the single variant nucleotide and it is unnecessary to determine a complete gene
sequence for each patient. Several methods have been developed to facilitate the analysis of
SNPs.

The single base polymorphism can be detected by using a specialized exonuclease-
resistant nucleotide, as disclosed, e.g., in U.S. Pat. No. 4,636,127, According to the method, a
primer complementary to the allelic sequence immediately 3’ to the polymorphic site is

permitied to hybridize to a target molecule obtained from a particular animal or human. If the



G 1.27E-05 DDR2 14 rs175714 75051609 A 1.63E-05 BATF 16 rs1064875 3042210 A 1.68E-05
MMP25 1 rs1910339 174640705 A 1.69E-05 PAPPA2 WO 2011/050034PCT/US2010/053334
Table 2: Mean change in Visual Acuity at 12 months of LucentisO treatment stratified by genotype at
MMP25, DDR AHBRYE 1oci. MMP25 (rs1064875) N % of population ME&Wﬁ%ﬂ%&{Qﬁ% A at 12

months G/ %0%0@&3{9: Sitd M Ghe target molecule contains a nucleotide that is complementary to the
particular exonuclease-resistant nucleotide derivative present, then that derivative will be
incorporated onto the end of the hybridized primer. Such incorporation renders the primer
resistant to exonuclease, and thereby permits its detection. Since the identity of the

5 cxonuclease-resistant derivative of the sample is known, a finding that the primer has become

resistant to exonucleases reveals that the nucleotide present in the polymorphic site of the
target molecule was complementary to that of the nucleotide derivative used in the reaction.
This method has the advantage that it does not require the determination of large amounts of

extraneous sequence data.

10 A solution-based method may also be used for determining the identity of the
nucleotide of the polymorphic site (WO 91/02087). As above, a primer is employed that is
complementary to allelic sequences immediately 3° to a polymorphic site. The method
determines the identity of the nucleotide of that site using labeled dideoxynucleotide
derivatives, which, if complementary to the nucleotide of the polymorphic site will become

15 incorporated onto the terminus of the primer.

An alternative method is deseribed in WO 92/15712. This method uses mixtures of
labeled terminators and a primer that is complementary to the sequence 3’ to a polymorphic
site. The labeled terminator that is incorporated is thus determined by, and complementary to,
the nucleotide present in the polymorphic site of the térget molecule being evaluated, The

20  method is usually a heterogeneous phase assay, in which the primer or the target molecule is

immobilized to a solid phase.

Many other primer-guided nucleotide incorporation procedures for assaying
polymorphic sites in DNA have been described (Kombher, J. S. et al. (1989) Nucl. Acids. Res.
17:7779-7784; Sokolov, B. P. {1990) Nuc/. Acids Res. 18:3671; Syvanen, A.-C., et al. (1590)

25  Genomics 8:684-692; Kuppuswamy, M. N. et al. (1991) Proc. Natl. Acad. Sci. US4 88:1143-
1147, Prezant, T. R. et al. (1992) Hum. Mutat. 1: 159-164; Ugozzoli, L. et al. (1992) GATA
9:107-112; Nyren, P. et al. (1993) Anal. Biochem. 208:171-175). These methods all rely on the

incorporation of labeled deoxynucleotides to discriminate between bases at a polymorphic site.

Morcover, it will be understood that any of the above methods for detecting alterations
30  ina gene or gene product or polymorphic variants can be used to monitor the course of

treatment or therapy.

The methods described herein may be performed, for example, by utilizing pre-

10



72 30% 13.1 AJA 16 7% 22.4 DDR2 (rs10917583) N % of population Mean change in VA at 12
months C/C 2 1% -22.0 C/A 35 15% 4.2 A/A 204 85% 12.3 BATE (rs175714) N % of population Mean

change in VA at 12 months G/G 81 34% 5.4 A/G 118
WO 2011050034 PCT/US2010/053334

packaged diagnostic kits, such as those described below, comprising at least one probe or
primer nucleic acid, which may be conveniently used, e.g., to determine whether an individual
has an increased likelihood of developing AMD or whether a wet AMD patient has an
increased likelihood of benefiting from treatment with an anti-VEGF antibody.

5 Sample nucleic acid for use in the above-described diagnostic and prognostic methods
can be obtained from any cell type or tissue of a subject. For example, a subject’s bodily fluid
(e.g. blood) can be obtained by known techniques. Alternatively, nucleic acid tests can be

performed on dry samples (e.g., hair or skin).

The invention described herein relates to methods and compositions for determining

10 and identifying the allele present at several alleles, including the MMP25, DDR2 and BATF
alleles at rs1064873, rs10917583 and rs175714, respectively. -Probes can be used to directly
determine the genotype of the sample or can be used simultaneously with or subsequent to
amplification. The term “probes” includes naturally occurring or recombinant single- or
double-stranded nucleic acids or chemically synthesized nucleic acids. They may be labeled by

15  nick translation, Klenow fill-in reaction, PCR or other methods known in the art. Probes of the
present invention, their preparation and/or labeling are described in Sambrook et al. (1989)
supra. A probe can be a polynucleotide of any length suitable for selective hybridization to a
nucleic acid containing a polymorphic region of the invention. Length of the probe used will

depend, in part, on the nature of the assay used and the hybridization conditions employed.

20 Labeled probes also can be used in conjunction with amplification of a polymorphism.
(Holland et al. (1991) Proc. Natl. Acad. Sci. US4 88:7276-7280). U.S, Pat. No. 5,210,015
describes fluorescence-based approaches to provide real time measurements of amplification
products during PCR. Such approaches have either employed intercalating dyes (such as
ethidium bromide) to indicate the amount of double-stranded DNA present, or they have

25  employed probes containing fluorescence-quencher pairs (also referred to as the “TaqMan®”
approach) where the probe is cleaved during amplification to release a fluorescent molecule
whose concentration is proportional to the amount of double-stranded DNA present. During
amplification, the probe is digested by the nuclease activity of a polymerase when hybridized
to the target sequence to cause the fluorescent molecule to be separated from the quencher

30  molecule, thereby causing fluorescence from the reporter molecule to appear. The TagMan®
approach uses a probe containing a reporter molecule--quencher molecule pair that specifically

anneals to a region of a target polynucleotide containing the polymorphism.

11



49% 13.0 A/A 42 17% 15.2 Genome-wide association scan for Baseline clinical phenotypes 5In all
352 DAWN samples we performed a genome-wide test for association to several baseline

phenotypes, including: visual acuity at baseline (Table 3), Presence of CNV.in the un ed Fellow
eye (Table 4 ,%ﬁ‘H’é’RR‘)sélassification (Predominantly classic vs minimally glﬂgé’sgr%gﬁlo 5((gagggzult

classification, Tak?’ll%@s &ﬁé@?&ﬁ%é@%@%&&é@sﬁ&%@@é&l s.”Tﬁté[?g%hgz&ﬁffs%%@%@t of

variants associated with change in Visual Acuity at base%ne in 352 individuals (P<2 x10-5). Chromo-
SNPChronideisfisressin oA P nas RRTARIcP et sdrmenade P RER) Bie 368 Yue WO

20L1/0500M4RETUSAAMAIASHAR we TabIR bn Bakcotdared dstal vaamsmsosigieswiingrosence
of CNV in the fellow eye at baseline in 352 individuals (P<2 xI Chromo- SOME SNP Chro%omal

Position (B, haseteirRen! blriEsimiaerpgh sach e ity Bred il Gedeshmb & & rsbtfr2076

107479984y 6,018,041. The probes of the invention also can be used for fluorescent detection of a
genetic sequence. Such techniques have been described, for example, in U.S. Pat. Nos.
5,968,740 and 5,858,659. A probe also can be affixed to an elecirode surface for the
electrochemical detection of nucleic acid sequences such as described i U.S. Pat. No.

5,952,172 and by Kelley, S. O. et al. (1999) Nucl. Acids Res. 27:4830-4837.

10 Additionally, the isolated nucleic acids used as probes or primers may be modified to
become more stable. Exemplary nucleic acid molecules which are modified include
phosphoramidate, phosphothioate and methylphosphonate analogs of DNA (see also U.S. Pat.
Nos. 5,176,996; 5,264,564 and 5,256,775).

As set forth herein, the invention also provides diagnostic methods for determining the
15 type of allelic variants of polymorphic regions present in MMP25, DDR2 or BATF. In some
embodiments, the methods use probes or primers comprising nucleotide sequences which are
complementary to a polymorphic region of MMP235, DDR2 or BATF. Accordingly, the

invention provides kits for performing these methods.

In some embodiments, the invention provides a kit for determining whether a wet

20  AMD patient has an increased likelihood of benefiting from treatment with an anti-VEGF
antibody, including a high-affinity anti-VEGF antibody. Such kits contain one of more of the
compositions described herein and instructions for use. As an example only, the invention also
provides kits for determining whether a wet AMD patient has an increased likelihood of
benefiting from treatment with ranibizumab comprising a first oligonucleotide and a second

25  oligonucleotides specific for a AG polymorphism in the MMP25 rs1064875 SNP.
Oligonucleotides “specific for” a genetic locus bind either to the polymorphic region of the
locus or bind adjacent to the polymorphic region of the locus. For oligonucleotides that are to
be used as primers for amplification, primers are adjacent if they are sufficiently close to be
used fo produce z polynucleotide comprising the polymorphic region. In one embodiment,

30 oligonucleotides are adjacent if they bind within about 1-2 kb, e.g. less than 1 kb from the
polymorphism. Specific oligonucleotides are capable of hybridizing to a sequence, and under

suitable conditions will not bind to a sequence differing by a single nucleotide.

12



1.20E-06 0.02498 OXR1 9 rs10813420 31013908 A 1.23E-06 0.02597 L00646753 17 rs7210510
24495724 A 2.27E-06 0.02098 1vIYO18A 8 rs7828669 124007968 A 6.22E-06 0.1159 ZHX2 7

rs11764261 180194 A 8.15E-06 0.1568 LOC645561 1 rs12741645
WO 2011/656034 PCT/US2010/053334

The kit can comprise at least one probe or primer which is capable of specifically
hybridizing to the polymorphic region of MMP235, DDR2 or BATF and instructions for use.
The kits usually comprise at least one of the above described nucleic acids. Kits for amplifying
at least a portion of MMP25, DDR2 or BATF generally comprise two primers, at least one of
5  which is capable of hybridizing to the allelic variant sequence. Such kits are suitable for
detection of genotype by, for example, fluorescence detection, by electrochemical detection, or

by other detection.

Oligonucleotides, whether used as probes or primers, contained in a kit can be
detectably labeled. Labels can be detected either directly, for example for fluorescent labels, or
10 indirectly. Indirect detection can include any detection method known to one of skill in the art,
including biotin-avidin interactions, antibody binding and the like. Fluorescently labeled
oligonucleotides also can contain a quenching molecule. Oligonucleotides can be bound to a
surface. In some embodiments, the surface is silica or glass. In some embodiments, the surface

1s a metal electrode.

15 Yet other kits of the invention comprise at least one reagent necessary to perform the
assay. For example, the kit can comprise an enzyme. Alternatively the kit can comprise a

buffer or any other necessary reagent.

The kits can include all or some of the positive controls, negative controls, reagents,
primers, sequencing markers, probes and antibodies described herein for determining the

20  subject’s genotype in the polymorphic region of MMP25, DDR2 or BATF.

The following example is intended merely to illustrate the practice of the present

mvention and is not provided by way of limitation.
EXAMPLE

Example 1. Genetic polymorphisms and their association with AMD occurrence

25  and treatment outesmes
Samples and genotyping

Peripheral blood samples from 250 de-identified subjects from Lucentis® pivotal trials
(MARINA, ANCHOR, and FOCUS) who participated in the DAWN genetic substudy of the
HORIZON extension trial were collected and genomic DNA was isolated. All samples used

30  in the analysis had a self-identified race listed as “White” and had a confirmed diagnosis of

neo-vascular AMD. The samples consisted of 104 males and 146 females, and the average

I3



44335934 A 1.00E-05 0.2318 LOC644743 7 rs2082744 99319352 G 1.03E-05 0.2008 TRIM4 9
rs10970046 30993452 G 1.08E-05 0.1828 LOC646753 8 rs6991239 124006174 G 1.20E-05 0.2108

ZHX2 8 rs7819862 123993632 G 1.21E-05 0.2108 ZHX2
WO 2011/056034 PCT/US2010/053334

age at baseline was 75.7 years of age. Written informed consent was obtained from all

individuals in the study and the study protocols were approved by institutional review boards.

In addition to the samples described above, 102 samples were collected as part of the

DAWN study, resulting 1n a total of 352 total samples. The 352 samples were genotyped using
5  the [llumina® 550K Human HapMap Bead Array. We used stringent quality control {QC)
criteria to ensure that high quality data was included in the final analysis. Specifically, we a)
exchuded individuals who had > 5% missing data and b) excluded individuals based on cryptic
relatedness and duplicate samples based on IBS status (PI_Hat > 0.15, none detected in this
data set). We included only SNPs with a) < 5 % missing data, b) HWE p-value > 1x10%, and
10 ¢) MAF > 0.01 %. All QC tests were performed using PLINK (Purcell et al. (2007) Am. J.

Hum. Genet. 81, 559-75).

Genome-wide association scan for response to Lucentis® therapy

The DAWN samples were separated into 2 groups based on the treatment status during
15  the MARINA, ANCHOR and FOCUS trials. The Lucentis® tfreated group mcluded
individuals who recetved doses of 0.3mg, 0.5 mg or 0.5mg+PDT (N=242). The SHAM/PDT
group consisted of individuals who received a mock injection (SHAM) or only photodynamic
therapy (PDT) (N=110). We performed a genome-wide association scan to 1dentify genetic
variants significantly associated with change in visual acuity (VA, measured in letters) after 12
20  months of Lucentis® treatment (Table 1). From the list of top loct associated with mean
change in VA, we identified 3 loci that contain genes that are likely to play a role in wound
repair {Table 2) and created a “gene score” by summing the number of risk alleles carried by

each individual from the MMP25 (rs1064875), DDR2 (rs10917583) and BATF (rs175714)
loci (Figure 1).

14



14 rs2144064 101188372 G 1.52E-05 0.1718 Cl4orf72 7 rs2571997 99352353 A 1.52E-05 0.2617 7
rs2572009 99326941 A 1.52E-05 0.2617 TRDA4 12 rs7297415 111145487 A 1.63E-05 0.2408 NULL

8 rs1368137 130401289 C 1.63E-05
WO 2011/050034 PCT/US2010/053334

Table 1: Rank ordered hist of variants most associated with change in Visual Acuity after

12 months of Lucentis® therapy (P<2 XEO'S).

Chromo- SNP Chromosomal Position (BP, Allele P value Gene symbol
some based on NCBI build 36)
I rs10917383 160897518 G 5.81E-06 DDR2
22 1s956548 25867502 A 7.10E-06  MIAT
1 1s10494373 160885986 C 7.98E-06 DDR2
19 137260544 51313304 C 8.24E-06 IGFL3
22 159608580 25862474 G 9.70E-06 MIAT
10 rs7913098 32014665 A 1.22E-05 1LOC646034
1 rs16843630 160936667 G 1.27E-05 DDR2
14 175714 75051609 A 1.63E-05 BATF
16 rs1064875 3042210 A 1.68E-05 MMP25
1 151910339 174640705 A 1.69E-05 PAPPA2

15



0.2577 CCDC26 17 rs4986765 57118247 A 1.65E-05 0.1528 BRIP | 2 rs1344759 122755725 A
1.77E-05 0.3986 LOC728241 WO 2011/050034PCT/US2010/053334 Table 5: Rank ordered list of
variants associated with CNV classification at baseline in 352 individuals PF@QIB %?% romo- SNP

Chromosom3AHEE B Hiue Permuted Gene some Position (BP, based on 6) P value
symbol Table 2: Mean change in Visual Acuity at 12 months of Lucentis® treatment stratified by
y

genotype at MMP25, DDR2 and BATF loct.

MMP25 (rs1064875) N % of population Mean change in VA
at 12 months

G/G 153 63% 8.4

A/G 72 30% 13.1

AJA 16 T% 22.4

DDR2 (rs10917583} N % of population Mean change in VA
at 12 months

c/C 2 1% -22.0

C/A 35 15% 4.2

A/A 204 85% 12.3

BATF (rs175714) N % of population Mean change in VA
at 12 months

G/G 81 34% 5.4

A/G 118 49% 13.0

A/A 42 17% 15.2

Genome-wide association scan for Baseline clinical phenotypes
5 In all 352 DAWN samples we performed a genome-wide test for association to several

baseline phenotypes, including: visual acuity at baseline (Table 3), Presence of CNV in the

untreated Fellow eye (Table 4), and CNV classification (Predominantly classic vs minimally

classic and occult classification, Table 3).
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10 rs617738 84312795 A 3.53E-07 0.01199 NRG3 6 rs2076169 35496457 G 2.79E-06 0.06194
PPARD 10 rs6480533 73022225 G 3.73E-06 0.08192 CDI-123 10 rs594612 84257806 G 4.77E-06

0.1009 NRG3 2 rs13029532 191584146 C 1.12E-05
WO 20117030034 PCT/EUS2010/053334

Table 3: Rank ordered list of variants associated with change in Visual Acuity at baseline

in 352 individuals (P<2 x10°).

Chromo- SNP Chromosomal Position (BP,  Allele P value Permuted
some based on NCBI build 36) P value
2 18707097 155027061 G 3.65E-07  0.00999
6 rs9295181 162401450 G 1.82E-06  0.05295
9 1516927388 126159263 A 232E-06  0.05295
15 rs4316697 47517217 A 9.50E-06  0.1239
10 15913035 29858610 C 1.04E-05 02218

17



0.2428 STAT1 10 rsl1819553 73096471 G 1.48E-05 0.2567 CDH23 20 rs1291117 34935654 G
1.62E-05 0.1508 C200rf118 6 rs726281 152344271 G 1.87E-05 0.3357 ESR1 WHAT IS CLAIMED
IS: I.A method of predicting whether a wet AMD patient has an increased likelihood of benefiting from
treatment Wi?ﬁ%zfﬁé@gﬁ‘fﬁity anti-VEGF antibody, comprising screening agfgggﬁﬁ@@s&?ﬁed from said
patient for a gerpplic PSRRI e atib-nstaliop oitaseR osreIMPRekallRleye
corresponding to rs1064875, wherein the patient has an increased likelihood of benefiting from said
treatment iftRasebredpbditg didtypecvfiptises AA or AG. 10 2.A method of predicting whether a
wet AMD patient has an increased likelihood of benefiting from treatment with an anti-VEGF antibody,
comprising &N Y Bample iSoMeEPirdalsaid patiehElfor & géismic PERAHEIHHNIEMSN the basic
leucine zipggh#ranscription factorpésfikmnlikBKBAJJ) allele corresponding fovigild’ 57 1dnwberein the
patient has an increased likelihood of benefiting from said treatment if the corresponding genotype 15
comprises AA or AG. 3. The met?fb&@?!ﬁ?%‘r?@of claims 1 or 2, wherein said anti-VEGF antibody

binds the same-egftopeasthemoneeclonal-anti-Vi-GHantiboty £4-6 a ATCOD
HB 10709. 20
9 1rs10813420 31013908 A 1.23E-06 0.02597 LOC646753
17 187210510 24495724 A 227E-06 0.02098 MYOIRA
8 1s7828669 124007968 A 6.22E-06  0.1159 ZHX2
7 1511764261 180194 A 8.15E-06 0.1568 LOC645561
1 1812741645 44335934 A 1.O0E-05 0.2318  LOC644743
7 152082744 99319352 G 1.O3E-05  0.2008 TRIM4
9 1810970046 30993452 G 1.08E-05 0.1828  LOC646753
8 1s6991239 124006174 G 1.20E-05 0.2108 ZHX2
§ rs7RI9862 123993632 G L21E-05  0.2108 ZHX2
14 152144064 101188372 G 1.52E-05 0.1718  Cl4orf72
7 182571997 99352353 A 1.52E-05 0.2617 TRIM4
7 152572009 99326941 A 152B-05  0.2617 TRIMA4
12 rs7297415 | 111145487 A 1.63E-05 0.2408 NULL
8 rs1368137 130401289 C 1.63E-05 0.2577  CCDC26
17 134986765 57118247 A 1.65E-G5  0.1528 BRIP!
2 rs1344759 122755725 A 1.776-05 03986  LOC728241
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4. The method of claim 3, wherein said anti-VEGF antibody has a heavy chain variable domain
comprising the following heavy chain complementarity deteimining region (CDR) amino acid
sequences: CDRH1 (GYDFTHYGMN; SEQ ID NO: 1), CDRH2 (WINTYTGEPTYAADFKR; SEQ ID
NO: 2) and CHREE/RBPFYYGTSHWYFDV; SEQ 25 ID NO: 3) and a lightt&HalriafabiE*omain
comprising the I i SEQ ID
-, CDRL (e e e A BTN s AR5 e
method of 8RArmdiyidhelsdifraaid(Ent-VEGF antibody has the heavy chain 30 variable domain and light

chain variable domain of YO317. 6. The method of ?/«ﬂi/ one of claims Ito 2, wherein said anti-VEGF

antibody isFAIBIgUMERE 7. The fbipiBeserglaim 1, wikigin th@cﬁ*@spoﬁcﬁﬁ@@@noﬁﬁ‘ﬁ@ comprises
AA. 8. Thegggthod of claim 1, whegginth@pogrgsponding genotype compriseg AG. 3 anbe method of
claim 2, wherein the corresponding %enotgpe comprises AA. 10.The method of claim 2, wherein the
corresponding genotype compns@ﬁ H‘éﬂéé@lwo PCTSequenceLlstlng Sequence Llstlng <110>
GENENT D

MACULAR 130L9P4%58‘i|5’€180 <141> 28%1%9%0 é150> US 5172587758 Qlllé)f> 256%?%0 21 <160>
6 <210> 1 <211> &O rs%&%élgéRT <213> Agtgfé@g\iss]eq&ence <229.791£%§> 8855'&

PPARD
10 rs6480533 73022225 G 3.73E-06  0.08192  CDH23
10 rs594612 84257806 G 4.77E-06  0.1009 NRG3
2 1313029532 191584146 C 1.12E-G5  0.2428 STATI
10 rs11819553 73096471 G 1.48E-05 0.2567 CDHZ3
20 rsi291117 34935654 G 1.62E-05 0.1508 C200rf118
6 15726281 152344271 G 1.87E-05  0.3357 ESR1
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<400> 1 Gly Tyr Asp Phe Thr His Tyr Gly Met Asn 510 <210> 2 <211> 17 <212> PRT <213> Artificial
sequence <220> <223> CDRH2 <400> 2 Trp lle Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Ala Asp Phe
151015 Lys Arg <210> 3 <211> 14 <212> PRT <213> Artificial sequence <220> <223> CDRH3 <400>
3 Tyr Pro Tyr Tyr Tyr Gly Thr ser His Trp Tyr Phe Asp Val 510 <210> 4 <211> 11 <212> PRT <213>
Artificial sequence <220> <223> CDRL1 <400> 4 ser Ala ser Gin Asp lle Ser Asn Tyr Leu Asn 510

<210>5 wWHAT Is cLAIMED ts:
1. A method of predicting whether a wet AMD patient has an increased likelihood of
benefiting from treatment with a high-affinity anti-VEGF antibody, comprising screening a
5  sample isolated from said patient for a genomic polymorphism in the matrix metalloprotease
25 gene (MMP25) allele corresponding to rs1064875, wherein the patient has an increased
likelihood of benefiting from said treatment if the corresponding genotype comprises AA or

AG.

10 2. A method of predicting whether a wet AMD patient has an increased likelihood of
benefiting from treatment with an anti-VEGF antibody, comprising screening a sample
isolated from said patient for a genomic polymorphism in the basic leucine zipper
transcription factor, ATF-like (BATF) allele corresponding to rs175714, wherein the patient
has an increased likelihood of benefiting from said treatment if the corresponding genotype

15 comprises AA or AG.

3. The method of any one of claims 1 or 2, wherein said anti-VEGF antibody binds the
same epitope as the monoclonal anti-VEGF antibody A4.6.1 produced by hybridoma
ATCC® HB 16709.
20
4. The method of claim 3, wherein said anti-VEGF antibody has a heavy chain variable
domain comprising the following heavy chain complementarity determining region (CDR)
amino acid sequences: CDRHI (GYDFTHYGMN; SEQ D NO: 1), CDRH2
(WINTYTGEPTYAADFKR; SEQ ID NO: 2) and CDRH3 (YPYYYGTSHWYFDV; SEQ
25 ID NO: 3) and a light chain variable domain comprising the following light chain CDR
amino acid sequences: CDRLIT (SASQDISNYLN; SEQ ID NO: 4), CDRL2 (FTSSLHS; SEQ
ID NO: 5) and CDRL3 (QQYSTVPWT; SEQ ID NO: 6).

5. The method of claim 4, wherein said anti-VEGF antibody has the heavy chain
30  variable domain and light chain variable domain of Y0317.

6. The method of any one of claims 1 to 2, wherein said anti-VEGF antibody is

ranibizumab.

20



P4382R1w0_PCTSequencelListing <211> 7 <212> PRT <213> Artificial sequence <220> <223>
CDRL2 <400> 5 Phe Thr ser Ser Leu His ser 5 <210> 6 <211> 9 <212> PRT <213> Atrtificial
sequence <220> <223> CORL3 <400> 6 Gin Gin Tyr ser Thr val Pro Trp Thr 5

7. The method of claim 1, wherein the corresponding genotype comprises AA.
8. The method of claim 1, wherein the corresponding genotype comprises AG.
5 9 The method of claim 2, wherein the corresponding genotype comprises AA.

10. The method of claim 2, wherein the corresponding genotype comprises AG.
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