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 gd%rj‘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 VEI%'a%i’19&&90%9%?@8&8%98%@4?i&%@c%&?ﬁ%ﬁ)ﬁd@?@ﬁ@%ﬁﬂéﬁﬁ'ﬁ?mibOdy

fragment, ranibizumab“(Lucentis enetic polymorphisms occur in a p(z%ulatlon when different

alleles in patticuiley manes vasuithidffeléfcp epronipesainenlsmipaisense ddIdgmeRtedr progression
and rESponéic\;‘cﬁgé?sﬁ}%5@%@%%%”&%%@4%%8 RaRhisms havebran.identified that are

associated with development or progression of AMD (e.g., Despriet et al. (2007)Arch. 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@%{?\Mﬁ&%ﬁlftf&:%%‘gﬁgﬁgﬁ%ﬁ‘ﬁéwgfm ‘'of additional polymorphisms

associated with develolﬁ) egiﬁiﬁ%emﬂr@h WO 2011/050034PCT/US2010/053334 predictive of
the efficacy%§5@§% 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 of.predicting whether a wet Al lent,has,an inceased likelibped ot henefiting from
treatrr?egnt Wi dgl%ﬁgﬁ%#]f%ﬁpgﬁit' ﬁ%vég%%ggék&?cdgmprisiﬁg sﬁfr?)eening a samplefpi%olated_ 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 a wet AMD, 15.pati 5, ARincieases liket of-hepefiti nhiEgatment with
an anti-VE 0&%?‘?6%%?(‘:%%5?&%g%%%émﬂkﬁg{ﬁ%la%% sa%%gtigﬁ?’%%gbgenomic

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 embagimenig.he SRROIYPE CABNAIREibMase development or progression and

responsiveness fo therapeutic drugs. Multiple polymorphisms have been identified that are

associated with development or progression of AMD (e.g., Despriet et al. (2007) Arch.

25  Ophthalmol. 125:1270-71, Seddon et al. (2007) JAMA 297:1793-99, 2585, Boon et al. (2008)

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



In another aspect, there is provided a method of predicting whether a wet AMID patient has an
increased likelihood of benefiting from treatment with an anti-VEGF antibody, comprising screening a

sample isolagd {emsRid patient for a genomic polymorphism in the basigdgueing @iRpes transcription
factor, ATF-like (BATE) allele corresponding to rs175714, 25wherein the patient has an increased

likelihood gfrbérefiting fiorfSaicktoeathant e cdarespopdingnaehotype comprisdsrAAcotoAG. In
some embqdiments, the genot comprises AA. In some embodiments, the genotype comprises AG.
In some erﬁb%&iﬁ%ﬁ?&t eoa‘fﬁ?l}gffé)&@agnte i df%%irtl S'the same epitope as the monoclonal anti-VEGF
antibody Aé.é rﬁmgyced by hybridoma ATCC(r) HB 10709. In some 30 embodiments, the anti-VEGF
antibody has a heavy chain variable domain comprising the following heavy chain eomplementarity

determining regi%é%%@)r 1409, A5, sequences; sOR(GYPEH! X‘?@J%Wﬁ%& NE: 1), CDRH2

(WINTYTGEPTYAADFKR; SEQ ID WO 2011/050034PCT/US2010/053 : 2) and CDRH3

(YPYYY G ESHWF ;oS B I INGT 3} dtdcasig htkahiane d drdiTeatemar Bdrspridiiy thefollowing light
chain CDRampip0,A6id sealantesCRBLL(SASRIMSNYLN; SEQ ID NO: 4), CDRL2 (FTSSLHS; SEQ
ID NO: 5) and CDRL3 (QQYSTVPWT; SEQ ID NO: 6). In some embodiments, the anti-VEGF antibody

has the Sheavy chajie vatiablecaomainiaac ightchaip-yasiakledamainaiAxa317. In some
embodiments, the anti-VEGF antibody is ranibizumab. Also disclosed is a kit for_predicting whether a

wet AMD pltiéit has 2nnersad SHanbend st P arabemeriterg FerrreatitabirERIbiZAHab comprising

a first oligogyeigotite and aseeend Qligante'estidss speatictoran Maipalyorerphismiin the
10MMP25 allele corresponding to rs 1 064875. In some embodime%ﬁs the first oligonucleotide and
said sHtond BHEERIL SRR Pray He iR UrphiR & B U ihe NP2 5 GERRZSMB Ring an A/G

polymorphigimoiuthe, WiMBR5mallele-aorespoReing 40 Fsd ORI S isgithsciasedds addtdenyredicting
whether a wet AMD patient has an increased Iikeliho%d of benefiting from treatment with ranibizumab
|

comprising 8 SOTFSPORYBAGEISGTRFCANEE Secontf oligont Pt EREXDEERE f8F SFPAREHolymorphism

in the DDR&allelgceotresponaing4ehiska9d {583 cinsepeembodiments, the first oligonucleotide and
said second oligonucicotide may be used to amplify a part of the DDR2 gene comprising an A/C

polymorphism in thed R dllelercartaspondinghiosi91 (283 vAdso disclosed is a kit for predicting
whethgr a wet AMD 20patient 1 increased likelihood of benefiting from tri nt wit
Amal ATl RS Do A 3 a0 ATl e Saeh e

ranibi [ ligonu & and asecon Igonucleotides spé or AR A/G
polymorphissmigritiesRAT i alielecoste spbndingoto ssiiAsZtdt for samewmbodimentssthe finst
oligonucleotide and said second oligonucleotide may b lﬁg%t amplify a part of th BTk gene
comprising %ﬁcﬁ\]ﬁ% p%?&%no?%ﬁ%fg% fr%?tqg Eﬂnﬁbcéﬂ 8\6 géi%esp r?ccfillﬂa (%)r%f%@ﬁt%%@ isclosed are
methods fortieteimiringtatidtiomapationd iskatinokaecheiSkngf developieptrasnAiiBecomprising
screening a sample isolated from the atiemfor pe Qr more b@?ﬁ'&@%}{ 1F: QQ m'gable 4 or
Table 5, Wh%?%?ﬁ%%%%%%%%ﬁ of Sﬁig%srg ?noreocr)f%hé arhe?ilc“im’i:/z(ail(lr){l{ants1 shown '%%%4 gfﬁz able 5
indica8s thatthérpatientridadimenéa sedaisktafdeveloping et AMD. WO
2011/050034PCT/U520101053334 BRIEF DESCRIPTION OF THE DRAWINGS FIGURE | shows
the mean changetirnisuad sActliticafte pbRitad athslok lofipediisith etapstratifiedby the sum of risk

alleles fro"Eﬁ%f‘eMME’%?hBBE%@d a0d B IReeaR SR O ANEER DERGRIPIRN €fr Hifody,
PREFERRED EMBODIMENTS _ o
comprising screening a sample isolated from said patient for a genomic polymorphism in the

basic leucine zipper franscription factor, ATF-like (BATF) allele corresponding to rs175714,
25  wherein the patient has an increased likelihood of benefiting from said treatment if the
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 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



The practice of the present invention will employ, unless otherwise indicated, conventional techniques
of molecular biology (including recombinant techniques), microbiology, cell biology, biochemistry, and
immunology syigh; akg.within the skill of the 10art. Such techniques are eypiaiRed fdlysih the
literature, such as, "Molecular Cloning: A Laboratory Manual”, second edition (Sambrook et al., 1989);
"Oligonucleatde)aydthBRIE?3 (MPI YT €d W YIS, YROTaNCeIB CultaélgiR chakrestuidy, ed., 1987);

"Methods in Enzymology' (Aca ic.Press, Inc.); "Current Protocols in Mol Biology" (F. M.
Ausubel eta@.ﬂ? g&?@%?%ﬁ&%%ﬁ&d%u@ ta(}é%)?;i %ﬁﬁiﬁ% =) ﬁe u%scgscﬁ%?%ﬁieaction", 15(Mullis
et al., eds. (894D ISNVUniess:dainsd othefbike 2 Tt ital Qridedprtific erms Gb&d.herein have the

same meanj _ toQd by one of ordinary skill in th 0 chi h this jnvention
belongs. S%@ngééﬁ%ﬁoéﬂig%gg}gfo%nﬁgggﬂﬂgfé& S’P%r}g%y %ﬂ %%Y,Ej .S\%?Iey & Sons
(New York hbhy d294¥ e Manekin Acd dpcech@nganict € hemistryfRéadtiorns s2hdMechanisms and
Structure 4£h gd .John Wllext%%%sag}% X\QY%%H%Y- 19}?2), provide one skilled in the art with a

cmpodiments a zmab. . .
general guide t0 many ’op?he terms u&edin the present application. All references cited herein,

including patent applications and lications, are incorporated by reference in their entirety.
DEFINITIONS 25A@88§é§1 Séar%isnzf %ﬁgoé r{ggfalfi forms ega%ir?ﬁagr)ld “the" include the plural unless the
context clepalycdidtates wirerseibbkeltoesampiecliineShwitialseiteiide1wdikmab Toanasme
“comprising s nignddhigmeambal e somaniians.aui methadsinclyde Infratlehelpgments, but

do not excluggsg The terms "VEGF" an EGF-A" are used interchangeably to refer to the
165-atfiino BO4RRS wHsbutarendodinitl e M Qioiithifarstoe andiotiraieiedhe Zast 2B uHePP06- amino
acid vasculaieadolielnl eI AR e, aa.descthgd X LaHIBEL R ATISTCR. dhIAG WO
2011/050034PCT/US2010/053334 (1989); and Houck et al. Mol. Endocrin., 5:1806 (1991), together
with the natar&i{ cetarirmaifeicthndpiBésdsl: foriaptisiasto rs K4&A-VEGF antibody” is an
antibody that binds to VEGF with sufficient affinity and specificity. Preferably, the anti-VEGF antibody
of the invention caM¥9estlesd ¢ kitfre papticitne abetiena ¥fgeiRg and interfering with diseases or

conditions wherginthe, WEGE activityrsoinyebeds A aninEGR antinack vl Asyalbongkhind to other
VEGF homologues such as VEGF-B or VEGF-C, or other growth factors such as P1GF, PDGF or

bFGF!S préfdietl apry et e Rt BogsPRIL HesnBeeica sttty M al o maelise Biftope as the

monoclonaasiViEGE atibeaviAd 8 Jsproduced 10 dynbyaridemaAd G @rkBIA0g andds a
high-affinity anti-VEGF antibody. A "high-affinity anti-VEGF antibodg/t'i)has at least 10-fold better affinity

for VEGF ti#8A $Rd FREMSLISHEr s U o RRebsH A 1P ab Y P Rrie e CERREBS dy is a

recombinanhhuaRized iy EGie monaclonal antihgdydmamsnbgersmted according to WO
98/45331, including an antibody comprising the CDRs ancUor the 15variable regions of YO317. More

preferably, the antkNEGR @ndiBedy: i thedatiodediagmentkamwn as ranibizumab (LucentisO) The

term "gntibody” is used in the broadest sense and includes monoclonal antibodies (including full length
or ntal UG ARABBEREE) TBCI N EATRGATae i FGETht Sh Tt e S Bndbodies
(e.g., bispeeifies2Oagithothies)c and antibody fragménisdes ongiadihey Sxhibit thegesired iological
activity.  Treatment" refers tq.both t eutic treatment and prophylactic, .or preventativ
measures. ggl?rl]egee%oér %%’t?%%?rﬁé%f?ﬁ%%gt %ss%méalfeé%%)ygivr\ﬂ tghgia):jls%rt er gguv%lg %%ﬂ%lose in
which the disafderdisdtoiemnrdveitechay delayddo amplify a part of the BATF gene comprising an

A/G polymorphism in the BATF allele corresponding to rs175714,

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.



25The term "polymorphism" refers to a location in the sequence of a gene which varies within a
population. A polymorphism is comprised of different "alleles”. The location of such a polymorphism
may be identified b}/ its position in the gene and the different amino acids 0¢Tk}g§§)s t saé[s?re found
there. For ex‘gﬂl[’ﬁé‘,wﬂf‘ﬁH ('PH indicates that there is variation between Fy osme](% And histidinc (H)
at amino acid position 402 in the ('PH gene. This 30amino acid change is the result of two possible
variant bases, C and T, which are two different alleles. Because the genotype is comprised of two
separate afgiesrany ©F RRrTIaip OasDieE/BREIBINGBE be observed in any one individual (e.g. for this
example, CC, CT, or 11). WO 2011/050034PCT/US2010/053334 Individual polymorphisms are also
assigned unique BrAtfREY (Referrnar ANRingeeiSNRIxDA tig# hkaolmtondnaOf skilhiin the art and
used, e.g., in the Single Nucleotide Polymorphism Data P(g of V\A[ leptide Sequence
Variation ablXi&bie™s Iﬁ?g EV@ ng%%g?gg affei‘%%o e?nﬁafb%ieﬁno éf)gé}y:r)(); TS ?@E@&%@ﬁﬁc alleles of a
certain.gene in a cell or tissue 5 sample. In the example above, CC, CT, or 11' are possible genotypes
at the Y402H CFH polymorphism. The term "sample" includes a cell or tissue sample taken from a

patient. Fopgampia HEYBRIPTONTSE YRR PREPERREDEMBEIDIFIEAEPIE, Or blood cells.

Identification of the particular genotype in a sample may be performed by any of a 10number of

methods well knoyyp tg-QaeQfrskilliRdhe aehiesamplgiddantiication-efthpaelysmorphism can be
accomplished by cloning of the allele and sequencing it using techniques well known in the art.

Alternative SRR AR Eejtiavse aiond drhiireadromdipntene R BEMHERYPCR, and the

product seguerpRsloSe enaliDRRiIvinMmeiRossifohanaysiRgwhRatieatsRMN A iakmwatiens at a
given genetic locus are described below. 15DNA mijcroarray te hnoloh%l%. %r CDE]%IA chip devices and
r_

high-d8nsifyF mSrS4REAISS BGIRR LRI Y SBrOEnI R ABHIiRtidHs 2 H&E Microarrays,
may be usedpMeiiodadaramicueanpydfabricsiianrase knawnigotheGitandineldeeyvatiais (nkjet and
Gligonacieck iy ind e brosBESH O i RABISLS ad i be D bbses. The 20 DNA
microarray hybehration appliedt dnsshdsdeensuesassiody applird-tu ke offgane expression
analysis an typing for paint mutations, single nu I norphisms Ps), and short
tandem rep%‘é%@éﬁv"%g)_eﬂ%uﬁ?ﬁﬁ#é’ﬁ%’iciﬁ%%@ém% er%%‘gg é{merﬁ?groa?g)%%cr%%ombinations

of micrparrgysidisdtetherdmetpdtys such as laser capture microdissection (LCM), comparative gcnomic
hybridization (CGH) and chromatin 25immuynoprecipitation LChiP). See, e.g.. He et al, (2007) Adv. Exp.
Vet Bio1. 505110 15 S e OBGoy A AL Aemcs s a6 S P e
PCR, xMARdmiages assayyriyassispectidmetryobmdipyrpseduentingt (Wahgletas. i(@ea0Microarray
Technology gnd Cagcer Gene Profili o] ’ k .eﬁfi | permen icine
and Biolog)){/),g ﬁlﬂlﬁ.s'g%rrllﬁigegor g\%'ﬁé]r gg%}&mg{o g@%égéhmetqggiﬁsgi%eﬁlg pecEli_fri%?HJbri |§gtion
using probeis Swverjepindpthep dly HbfprindsiemhdArwineg Gborirns; OhemoitnalvedflaB, or alternatively

20, or.alterpati NY ' phyi i ample,
severgiB W%%%%%%%f%@%p%g%{l%%g%g@q p%gﬁéaé%%%%\ﬁg ggé%rgﬁé?zﬁlngg ?8@%:%@%%/%% the allelic

variant are sittéehisdhio zrtswvith pherseabapisor aigny of Shiperolifod e e tidesHapEsHind to a solid
support by a variefy;qf processesHinGdIng ihagr ariay: Myiriop-deirchionanflysigysing these chips

comprising oligonucleotides, also Mimed "DNA probe arrays" is described e.g., in Cronin et al. (1996)
5 Human Migasisriereg by refergproiRéhadetsBiRili methods, it is necessary to first amplify at least a
portion of the gene prior to identifying the allelic variant. Amplification can be performed, e.g., by PCR
and/or LCR or o ngﬁ§well known in the art. In some cases, the presence of the specific allele
o e e o O et R TE MANSIR ROp AT, g specife

context clearly dictates otherwise. For example, “a” cell will also include “cells”.
The term “comprising” is intended to mean that the compositions and methods include
the recited elements, but do not exclude others.
The terms “VEGF” and “VEGF-A” are used interchangeably to refer to the 165-amino
30  acid vascular 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



in a nucleotide sequence comprising a restriction site which is absent from the nucleotide sequence of
another allelic variant. In a further embodiment, protection from cleavage agents (such as a nuclease,
hydroxylamine or osmium tetroxide and with piperidine) can be used to detect mismatched 15 bases in
RNA/RNA DRR/BNASERPRNA/DNA heteroduplexes (see, e.g., Myers et af (1988 18ER3A% 230:1242).
in general, (R 4echiNRGAl SPUPTIRICE FlAYROS: St Isda PIoVIdN hasHadRIRXRS (RImE by
hybridizing a control nucleic acid, which is optionally labeled, e2g., RNA or DNA, comprisinga
nucleotide sé¢jiremncersiatiecdlferimy tissariof the gene with a sample nucleic acid, e.g., RNA or DNA,
obtained from a tissue sample. The double-stranded 20 duplexes are treated with an agent which
cleaves single-strangfél YESE&dhane’ duplerdbrdy fedhiprsdesBiHad Basdicbitbasepair

mismatchegrhgiivesd dhe eRnyobane-sanple strands A dosnrenRNARN dyplexes can be treated
with RNase and DNA/DNA hybrids treated with S1 nuclease to enzymatically digest the mismatched

regions. ARSI BRAG CREVDRA ST RIEDRIA e vt diises e @ HAH hydroxylamine or

osmium targxide and Wit R adpiaeridins o eddetdadigestmismséahediregians »ditsmdigestion of the
mismatched reﬁions the resulting material is then se&arated by size on denaturing palyacrylamide

gels to detdPAiRE WhHEthaPmRIQR SRt SHHHE MG EG e oR% SRR AR otide sequence
or in whichqaueteptirestheywaErdifeiem&eentov Bkamipiec S AabiydorfakiB4d; Cotton et al.
(1988) Proc,. Natl. Acad. Sci. USA 85:4397; Saleeba et al. 92)Meth, En ol. 217:286- 30295.
Nitorations T VSRR i SR EBHIRS oL g Lt b VA AP R S b P A e For
example, shidigtstriant cordarmaio npoymoipaisih(SSaR) may e HsadHed WA “high-

2011/050034PCT/US 053334 detect differen in electrophaqreti ility between mutant and
i type nGLIGIE AT (ot A A GELFR NE Rt O BECTE B (1005 Mutat. Res.
285:125-144cand dtal asii EGF2nGeoist AAdal. PecfarabpplhOan8- YRGB mgibediranded DNA fragments
of sample and,control uclele, apids: ye denatured and allowed to fenature, Jhe secondary Sstructure
of single-strané% nucleic acids varies ac'corcﬁng % sequénce, fRe res%(fﬁng alteration in
clectrophoretiondiopitityA&m aBlé§3the veteditignotmisdncsimgiesinasbetiBRgendhetDNA fragments may
be lahgled or detected wit d probes. The sensitivit e assay may be enhanced by using
RvA Lt R B B B I B O couence.
In another prefopedembodirmehizthels(bjecttshod utilizes 10heteroduplex analysis to separate
double stranded heteroduplex molecules on the basis of changes in electrophoretic mobility (Keen et

al. (1991) Trendsieagt-ffbody” KNRJGENHY Bbiesalislic ¥aianimayRisadsiaptained by analyzing
the movement of a nucleic acid comprising the polymorphic region in polyacrylamide gels containing a

gradient of Jéibatisarnaidims ik kg ariaiag BeRaHmRG Bt yerbret¥phoresis (DGGE) (Myers
15et al. (198&hblature3t3:49%) afhan-) Gl dscbisrdasthemethodigiamalysis, DNA will be modified

to ensure that it does not completely denature, for example by adding a GC clam{o of approximately 40
bp of Figh-AEbRY S 2P ABRAL YIRS Ul AR AR PSB85 BiS'SgIF! gradient is used in
place of a defaiiyting agent gradient to identify differences in the mobility of control and sample DNA
(Rosenbaum and Reissner (1987) Biophys. Chem. 20265:1275). Examples of techniques for

e orensa A aaponeirIrgie helisen & MEHIGRCISSAS Blfre hor fmied to

selective oligonucleoti ridization, selective amplification, ective primer extension. For
example, ofigesurciedlidse protved oh dpdveqprapelnsld thoahidieafhe kit e pistydeorshicthatleotide is

placed cenglly {allglerspadific.2RPIoReSs) aad.then J?mf@&?d to target DNA under conditions which
permit hybridization only if a perfect matciﬁg found (Sailci et al. (1986) Nature 324:163); Saiki et al.

(1989)Broc. Natl. fyradw b il $8:6430 (ruch Alele Paallicseligany e e vhegization

techniques may be used for the detection of the nucleotide changes in the polymorphic region of the

gene. For X&Mbie?BiddificIbiiabE R tietprestd deGiarcallstane dpediretianeat variant are
30attacheds&@a?&ﬁqaiﬂqgmﬁapm@mmi§>m§ [abg is dienhy ridigedwithdahaled sample

nucleic acid. Analysis of the hybridization signal will then reveal the identity of the nucleotides of the
sample nu a%%s g{:ige_tses that aré¢ found there. For example, Y402/ CFH indicates that there is variation

between tyrosine (Y) and histidine (H) at amino acid position 402 in the CFH gene. This
30  amino acid change 1s the result of two possible variant bases, C and T, which are two different
alleles, Because the genotype is comprised of two separate alleles, any of several possible

variants may be observed in any one individual (e.g. for this example, CC, CT, or TT).



WO 2011/050034PCT/1152010/053334 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 aIIeIic% variant of interest in
the center of Y MEELTE (so that amplification depends on differential hfﬁéﬁ‘fﬁ?ﬁcﬁlﬂﬂg%bs et al.
(1989) 5 Nygli Afide RS molghrdn/ar M) ALRheSXIeaed R ot GRR RIUBRPWRSIR NS

appropriate conditions, mismatch can prevent, or reduce polymerase extension (ﬁrossne_r (1993)

Tibtech 11:288 bkpneipercat akithiogbs mtenrdasids ResnitherNogl Frpdegtdeighian Biéstermed
"PROBE" fpy, BRQbP:6Xigp) Basg frdaasiany i Qodition dh mayiRa dasuable fer intiagce a novel

restriction site in the region of the mutation to create cleavage-based 10detection (Gasparini et al.
(1992) MO} Cell. Pllrm%ﬁx?f%bnm@eﬂ%@mmm@iﬁegﬁb wfr%éf&aii@m@ﬁqtg@ali@I&Qmﬂaﬁggaecarrieg out
using an oligonucleotide ligation assay (OLA), as described, e.g., in U.S. Pat. No. 4,998.617 and in
LaridegrenstT A ol S6HER A 10P09 Chobd. (2053 PR BFOROES e igdrtlcleotides
which are desigiiephierbe capable of hybridizing to abutting sequences of a 15single strand of a target.
One of the oligonucleotides is linked to a separation marker, e.g., biotinylated, and the other is
detectably labeled h thenpraeoipl: Coriplementdyr seeguehogpis faumdiona dangjetm bleculanttie

oligonucte%tigi%s, ygillwlnh pnré dﬁg Sy clg tgat }Qeﬂirck%ié@ngﬁx%& q@d Create 9«:“ ation substrate. Ligation then
permits the Iabeled o rgonucleotide 0 be recovered u5|ngpa\ii8|n, or another biotin ligand. Nickerson,

D. A. etal. have qﬁé&‘iﬁ?&‘?ﬁ&%‘F%%iﬁa?&'&%l?fpgg%%%gﬁ% g}&@%@%’g‘%%ﬁ%ﬁ?ﬂﬁ%&f PCR and OLA

(Nickerson, D. A. et al. (1990) Proc. Natl. Acad. ). In this method, PCR is used
to acHiéve thembspriestiafamglificavioricotnaryekDNR ATehHigrtemia e beirgrof fieThe
invention PraYgsIRERerSOL ABIRCHNG Py Qe ALGIRRUYAROMBABIISELEINRYR MMP25, DDR2
and BATF. Because single nucleotide polymorphisms are flanked by 25 regions of invariant sequence,
their analydRSHEGUREYH i ik ddtemdireliohorene serimnsrorandsmpiadBntnucleotide

and it is unpgeesARNIe detelinipee RAUMPIBLE BRI S8GHEIEE FRERICIBAIRRIHRENRIR IReROdS have
been developed to facilitate the analysis of SNPs. The single base polymorphism can be detected by

using a spé’éﬁﬁﬁ%@@ axeHERIedTIAJoFdRitaAt hifctedTRIes as irderasetic é?é?}"i‘??@ﬂ?f‘sl."iwat. No. 4,656,127.
According to the method, a primer complementary to the allelic sequence immediately 3' tg the
polymtphic site igﬁémﬁ@ﬁqﬁwgmﬂ?@fn%ﬁﬁg& me%ﬁgm%awmﬁyﬁﬁﬁf@ﬁﬁyéﬁ%al or
human. If the:nAHLZEIORRRB 4R GM LEEAMLA/AREB 34N snerpiiesitayeNnihe Barged maderigle contains

a nucleotide that is complementary tg the particular expnuclease-resistant nucleotide derivative
present, thaH (AT SEFVARVE P B TECHEBAE B RS Sy By ISR BIRFREF. Such
incorporatidepesitiersitgopiinescresisidad iodeponesigasesianct ety heratitsotsageiection. Since the
identity of th{a 5eanutc ase{ﬂesistant derivatia/e% Oft thne1 ss&algle isbkg %mé a findin .that#j‘e primer has
become reSISENL 10 exonucieasedTeveats hatthie nucieotide’ 16?‘6%6!’] Hine %%’ﬁ/r%sg?p i€ site of the
target2holebila wascomplymehitatiptophit ofdinchasibleotidecdevfiviigiupplisd dni ththe ceadtigne This
method has )}hiee ad\ﬁaglta}?sqsthg& itedg sno%g?rggli{l tqie tdlgttgrrsninafgiolrll fgolt%geoam%u §Sofsextraneous
sequence data T0A 'Sofution-based metho ay a S6 be used for 3e?erm|n|rpg ‘the %’ent]ﬁly of the
nucleotide ¢ie)polgrsionm tiodsite ERA@ QB OROS A disrabiovetmdrindnds empitoyed RbAs
compleme elic,s im ' 3 ic, site, The determines the
dentty of (o S B L B e e
complemenaaotasshetinn Clohid ecofngrreapatygnoephichsia digiitivedéifél] Bidodmporeiiad onto the terminus
of theprim | t i r i /1571 hj ixtures of
$lamun Pcé’igﬁﬁ%il ﬂlﬁrﬁ%‘é é%@% ihed dEbWS’ﬁ%%;é%. relf B%P%%‘?f‘ly HSE3 It

labeled terminators and a primer that is co mentary to’t ence 3' to a polymorphic site. The
labeled terdlinlstd2 893D ibriric dtpordieded figs d&irihe @byr arvthediptérde Rk 114 nucleotide
present in tepRbimahiasp.eh R RIAsLPARGHI ReRa QA a'er I Admelied s usualy a
heterogeneous phase assay, in which the primer or the target molecule is immobilized to a solid
phase. Technology and Cancer Gene Profiling Vol 593 of book series Advances in Experimental

Medicine and Biology, pub. Springer New York).

30 Another detection 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



Many other primér-guided nucleotide incorporation procedures for assaying polymorphic sites in DNA
have been described (Komher, J. S. et al. (1989) Nucl. Acids. Res. 17:7779-7784; Sokolov, B. P.
(1990) Nucl. Acids Res. 18:3671; Syvanen, A.-C., etal. (1990) 25 Genomics 8:684-692; Kuppuswamy,
M. N. et al. (TS0 BS93atl. Acad. Set USA 88:1143- 1147; Prezant, T. ECEVH" MBI 4HUM. Mutat.
L: 159-164, Ugozzgliy . 8421, £4092) GATA G107k Mo Py 8ol (AA9RlAnal Biaghem.
208:171-1%%9%1%%;%3%%3 %% re 3;’ ‘o%t eﬁlJ corporatf%&n of Igﬁeled deoxynucléptiidé)s to discriminate
between baserpet apolyiviopphitlisieancleotidpgrokeboingitbtieseidl srspotid iy aFpofithe above
methods fq, JeIReUna AR FRARSAHIR,2 ARG BhaEne RIPAHALOL RINAIRNGNRLARR GAD be used to

monitor the course of treatment or therapy. The methods described herein may be perfoimed, for
example, bgligatizmeppdes. Aot/ (BOE8rRETHIISE) 101853884 packademriiagabsiiddats, such as
those descrined.below, sompyising 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 eV Ratispias, anineeases iielineas ok hensfitingdresn sraynent with an
anti-VEGF antibody. 5Sample nucleic acid for use_in the above-described diagnastic and prognostic
methods cARBEBHERRE RO YicEniphe draESGaTor seU bR TR Examphy, H-&uBlE s bodily fluid
(e.g. blood) canobetaitaipgdAyenawpdachmigues. 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 dteteintiniscs lbandidectitfing tpecalield!piescDNat Bewesald|elasnibelsiding the
MMP25. DRRZ and BATE alleles al 151004075,/ T582 Andistiaridpeshectuely; Brobes can
be used to dIrec yC dBSTmne fhe Beln'otype of the’ samB?e or Caf Be used @mm aneous y‘w&h or
subsequenirte arptifidatcqchbedanmiimghesitintlodesenatuchly deeuirfingchaecorbidant single- or
double-stranded nuc}eirgoﬁl%iga 1oi'ichemiqtally synthesized nucleic acids. They may be labeled by 15nick

translation,S%%%%v%n -In reac |8n? PERGr other methods known in the art. Probes of the present

invention, their prgpasation. andkiabeling ataslescied. i Samieck,sf . (1980 supra. A probe can

be a polynucleotide of any length suitable for selective hybridization to a nucleic acid containing a

polymorphieyeserotiafnh etinvantprictrengtiet e popediradwihdesdrie dicpbrtissmitehature of the
assay gsed,ad iWRT@XHWR%NmﬂF&WﬂBf@X%&%@EQ%Q §5@Qe§ algo-can fecsp in
et a

conjunction with amplification of a polymorphism. (Holland . (1991) Proc. Natl. Acad, Sci. USA

88:7276-7280y:49 BRI M3 m2emb 115 dedwripssofiuBreBedHce st sprdaches tiigrovide real
time measyemgpis otarpliigation praducts, deing RERiSHED apRIPARRhAKEIAither, employed

intercalating dyes (such as ethidium bromide) to indicate the amount of double-stranded DNA present,

or they have'eh SQPPEBRE & OMERSiY feravceicBstishicraripyird i e niiRa to as the
"TagMant” gpgirashklyhers, the nrebedssleaveskdusingampliicationmind eleased Hueraseant

molecule whose concentration_is proportional to the amount of double-stranded DNA present. During

amplififatidiinkEs Ash a el geten BeHev b sy s e srapetyinsoas el et RBIUREE to the

target sequantexte fausd tas:luareseent malecuBttbevsapaiatedfronhihagpenehsds@danolecule,
thereby causing flugrescence from the reporter mplecule to appear. The TaHMgﬂg aéz) rt%ach uses a

P
probe contdfiifit % FOHOrEr BRI GRSHCHE IR i PPt Speh B8t Pegion of a
target polyisucigetiae: eoataimiag 18y ol erphismat NG 21k 5A034RG/ BN SRR RSB
Probes can be affi to, syrfaces fqQr use as "gene chips." Such gene chips can be psed to detect
penetic varTh IONABY 4 AUPIGE GHAats RTalae R R A OF SRR B e S,
oligorzfcleqildesdareiarsaie doatigasg erienchipdo rdédasmifingiihesiiNAfskeuenoetdfid mgile,sequencing
by hybridiz%ion aﬁ?roaché SlfCht S that oatf%tlii:‘rh)ed ;n U.nS Pgt.rli\los. (? (325%%? gae t%’g%t% 04%@ The
probes of the FToRNTSAISEC AR B GRS grégsgerﬁitege {ECtion of & genetic eSquence. uch
techniqueswistkebdercaesdrindd afople xangleadndUhS.eRati ddnscd 268740 angh5n858:669. A probe

also can be atfixed n, electrode surface for the electroc [ tecti \ycleic acid sequences
such as de‘évc?lrll%ﬁe mtloﬁf)?lgesgg?ylﬁlg @%%%n?l Gnd §§3R1§%%’38g %?lltécﬁgll %@é%ﬁﬂﬁ %B\%IC s%?es.
27:4830-4837830Addithenalicatheisdlaie @ ndzidicSabids uset 9P phles:of primets Malke modifiedto
beconvgh maye. 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 5,280 78} As etiopbhaeibihe, Rygriien wae.aravisies: g agpsticsnethods for

detetliningthe _
allelic variant. For example, single strand conformation polymorphism (SSCP) may be used to



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 MMP25, DDR2 or BATF. Accordingly, the invention
provides kitswgérzﬁé 3 ‘hg these methods. In some embodiments, the inb&R Oﬁ%{\?ﬁfé‘g a kit for

determining yhetier & weti2Qi AMD RAERLRAs AnYRcreasad ikeinpad ot henefiting frpm treatment
with an anti-VEGF antibody, including a high-affinity anti-VEGF antibody. Such kits contain one of

more of thé(oihpoitid A& I Eseribed HEreihsh ' rsthuctioh itaisd 983 dfrékeResid BrikSthddnvention
also providgs:kits, fordetermining Whethera welA oMB patieaLhas.apdacreaseshlikelihog of

benefiting from treatment with ranibizumab comprising a first oligonucleotidc and a second 25

oligonucle&faRdespESABtRY A 36igHoRHisRHITR AR itap 98 iR 1By BnTCOfgfanucleotides

"specific fog:A-ap06HGHRRUSRING eiihativthesRalynarahiginesrn qidhe larus Qubipdiadiasant to the
polymorphic region of the locus. For aligonucleotides that are to be used as primers for amplification,

primers ardistpsteRboreHeyrahlity meRiftiheideetirpatsss toip@ahes soRmddrbRte comprising

the polymospbisdiggiany b2 phelemRadineat,30alisany glestisemawadiraeni ifhithayRinchywtin about
1-2 kb, e.g. Less than 1 kb from the polymorphism. Specific oligonucleotides are capable of hybridizing
to a sequeRtRKAY UnHrSitdb &t BASVAN ot BIRG 5 3°Ce KBTSy St

nucleotide toWeh @k E0%9084HR2 Gl AdSBOLSEBIEBdmbodihenkiticanben piisRodtlgRaisone probe or
primer which is capable of specifically hybridjzing tq t olymorphic region of P25, DDR2 or BATE
B R R AR A GBS S AL B o LGS e 58 Bhcloie acids.
Kits for amghifyirg atdrasbphpastiomabiMiiR2e, BRRZ109 BATEgehierally sopmprise two primers, at

least one of 5which is capable of hybridizing to the allelic variant sequence. Such kits are suitable for
detection of genofyipedepifgoédanap@iciuoret cencd sdie olitnpdl/belecttpohe thic aldetection aor by

other detectjon..Oligonucleotide ther used as pe imers [ in akit.can be
detectanly E bt AR e e e Ayt
10indirectlyfiitirsoeoetdoiibiscaspind usie ndsnelstowtigndivatast dewvonhereire(BOSKE) Mirssart,

inluciBo bigln AYEL) IRiEIACiaNR AHHARIRIRING ANF JOMUSSL b ldAeaERNLY BRAISHI b.
oligonucleotides also can contain a quenching molecule. Oligonueleotides €an be bound to a surface.
In some ernbsiiiekintsnshes Sipfacdons sicooplpiabsdtnasamdos sisotindtaddhg sirfaslipometal

electrode. 15¥6LAIRRIKIS f JpG: IV ARIGN, CUMALS S RSB OREHEAYRNENSRESIRRKHC Perform the

assay. For example, the kit can comprise an enzyme. Altérnatively the kit can comprise a buffer or any
other neces3BPy PEHE ERITPRBIKHECE AR m%@ja’éadlpw%wgﬁlw%@mw@@mfmef Yé&controls,

reagents, ndJtiBkGhSy SEAMRREIN MAKE BNROfes MG ANIROdias: @@gﬁm@sﬁj@. forggtennin ng the
20 sub ect'%?{znot pe in the polymorphic region of MMP25, DDR2 or BATF. he following example

is int 1eifPto illustrate the practice of he present invention and is not provided by way of

limitation. EXAMPLE Example 1. Genetic_pg;%morphisﬁr}%? and their associa%on with ANID

occurrence 25 anB BRI e UGS d S SRiLREHE GRHs b b SR SP IS ¥4iHibtes from
250 de-identified: suljerisimenhiuce AHS (Mnpidial JFlads (M ARINA ANEHCHR dand dinQelik)who
participated in DAWN ?ne.tic substudy of .theanORIZON e)%tensiop trial were collqued and
Genomic DREPHRINRE R KERTENE SUER S the AR 1208 SRIBIIREATACE isted as
"White" angbpstal conflittethdiaghesisiofmesiasatitar AMOddd samples donsigied®f 104 males and

146 f‘ig‘ale;?foggﬁ El?ﬁ t \ég ri%%?‘idﬂﬁ% %Ot]ég'g/gﬁglc\)l%ﬁi ;/%%gg%)g/soxgg% %ermit 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.



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 in a total
of 352 total é&%‘lé’é‘?%ﬁé 352 samples were genotyped using 5 the IIIumiFﬁm]% Wﬁa%an HapMap

Bead Array. We usgd. SiHRGEN QAR AanERh (RGHGHEHM IS SR ANAL IR graliyfrtacras

included in the final analysis. Specifically, we a) excluded individuals who had > 5% missing data and

b) excludedmbilratiansasessddn s uetbasdnsadanastupirsr isantyigsmsiset & 183 &tatus

(PI_Hat > Q1p.Rope Jetanted i thisdatasel- Ve dnglbisied.anly SINRSWith MR pissing data, b)
HWE p-value > 1x10, and 10 ¢c) MAF > 0.01 %. All QC tests were performed using PLINK (Purcell et

al. (2007) Awfilegula (sp tesbpiaplgiratendrpindseriotiEiidie dydsdizatard daiPRsreed pdfgo Lucentise

therapy The,RAWN srmpleswere saparaledddar’mraupsdhasad pnthe eatmanistatus during 15
the MARINA, ANCHOR and FOCUS trials. The Lucentis(r) treated group included individuals who

received dOBBE BB RN IBB Y HRE Srigh PEETNERES)OF Re BRARTSH P GIBUS ©siisted of
individuals Wb yaceivad: a2 meck diesion ¢SHAMEor vy, Rbotodynamizstierans (R, (R5110). We
perfoimed a genome-wide association scan to identiff/egenetic vari‘ants_significaér(lﬁt'lj){{% sociated with

change in HSOAPEty KB d¥sRes PR RaPa s 9b MantioBiLRee s flent (Table 1).

From the ligiwddeg ogbagsesiatasnwitd meatghengetin Hﬂta‘ﬁ/@zi de&ﬁﬁ%kﬁ%@@éhﬁbﬁp ntain genes that
o sk RS L PRER b o0l Wt G VMBS 1 L1064675). DDR2 (1210017583) and BATF
(511910 o (e ) M SRR A o, TR et
x10-5). ChadipoustmadS NRtBhrowag$OhA) Resiten{BP clgaseddh RCBlobdiRPB6) AdlederP value Gene
symbol 1 10 (283 18080 6218 SRR RP R8s P8P A8 mE 6316 WG 10F-06 MIAT
oligonucleotides which are designed to be capable of hybridizing to abutting sequences of a
15  single strand of a target. One of the oligonucleotides 1s 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
20  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
25  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-
30 resistant nucleotide, as disclosed, ¢.g., in U.S. Pat, No. 4,656,127, 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



1rs10494373 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 G 1.27E-05 DDR2
WO 2011/050034 PCT/US2010/053334

polymorphic site on the target molecule contains a nucleotide that is complementary fo 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



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, DDR2 and BATE
loci. MMP25 r%fb’ééf@‘}%‘)ﬁ\u % of population Mean change in VA at 12 mo‘?ﬁﬁéﬁézfg%)g?&% 8.4 AIG

10

15

20

25

30

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.

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
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
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.

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
cmployed probes containing fluorescence-quencher pairs (also referred to as the “TagMan®”
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
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



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%
WO 2011/050034 PCT/US2010/053334

Probes can be affixed to surfaces for use as “gene chips.” Such gene chips can be used
to detect genetic variations by a number of techniques known to one of skill in the art. In one
technique, oligonucleotides are arrayed on a gene chip for determining the DNA sequence of a
by the sequencing by hybridization approach, such as that outlined in U.S. Pat. Nos. 6,025,136

5 and 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



5.4 A/G 118 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 untreated
Fellow eye (PAbRAMPY CNV classification (Predominantly classic vs mifiH &R 4ES34nd occult

classification, Talifcly WL ARMQAPRANGS f&i@@gﬁﬁ%ﬁmh ﬂé%d%‘%llg%éa?%é&ﬁ%@d list of

variants associate wﬂh%ﬁangéﬁw iIsual Acui e in 352 individl <2 x10-5). Chromo-
SNPChronusodizinR ssitisrp¢bmoatie rgeiud PéNHEsd HaRiepaBad bard CBIrbtikhSBIPisalue . WO

2011/050034P( /LR 0M0R3R%; 1eadIEFrRADK GG UFLAE MaAIanES aGRORIPIGH MAlh, presence

of CNV in the fellow ey€ at baseline in 352 individuals (P<2 xI Chromo- SOME SNP Chromosomal
Position (B \#aseawsHmeBYBAass DRk BA/BRgsenerally 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



Permuted P value Gene symbol 8 rs2022976 107470989 A 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 1vIY018A 8

rs7828669 124007968 A 6.22E-06 0.1159 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



7rs11764261 180194 A 8.15E-06 0.1568 LOC645561 1 rs12741645 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
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



124006174 G 1.20E-05 0.2108 ZHX2 8 rs7819862 123993632 G 1.21E-05 0.2108 ZHX2 14
rs2144064 101188372 G 1.52E-05 0.1718 Cl4orf72 7 rs2571997 99352353 A 1.52E-05 0.2617 7

rs2572009 99326941 A
WO 2011/050034 PCT/US2016/053334

Table 2: Mean change in Visual Acuity at 12 months of Lucentis® treatment stratified by

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% 152

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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1.52E-05 0.2617 TRDA4 12 rs7297415 111145487 A 1.63E-05 0.2408 NULL 8 rs1368137 130401289
C 1.63E-05 0.2577 CCDC26 17 rs4986765 57118247 A 1.65E-05 0.1528 BRIP | 2 rs1344759

122755725 A 1.77E-05 0.3986
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



LOC728241 WO 2011/050034PCT/US2010/053334 Table 5: Rank ordered list of variants
associated with CNV classification at baseline in 352 individuals (P<2 x10-5). Chromo- SNP
Chromosomal Allele P value Permuted Gene some Position (BP, based on NCBI build 36) P value

symbol 10 rs&PAP34%8%$10795 A 3.53E-07 0.01199 NRG3 6 1s2076169

S3¥HE-06

Table 4: Rank ordered list of variants associated with presence of CNV in the fellow eye

at baseline in 352 individuals (P<2 x107).

Chromo- SNP Chromosomal Allele P value Permuted Gene
some Position (BP, based Pvalue  symbol
on NCBI build 36)

8 rs2022976 107470989 A 1.20E-06 0.02498 OXR1
9 rs10813420 31013908 A 1.23E-06 0.02597 LOC646753

17 157210510 24495724 A 227E-06  0.02098 MYOI8A
8 157828669 124007968 A 6.22E-06  0.1159 ZHX2
7 1311764261 180194 A 8.15E-06 0.1568 LOC645561
I 1812741645 44335934 A 1.00E-05 0.2318 LOC644743
7 182082744 99319352 G 1.03E-05 0.2008 TRIM4
9 1510970046 30993452 G 1.08E-05 0.1828 LOC646753
8 186991239 124006174 G 1.20E-05 0.2108 ZHX2
8 rs7810862 123993632 G L21E-05 0.2108 ZHX?2

14 rs2144064 101188372 G 1.52E-05 0.1718 Cl4orf72
7 182571997 09352353 A 1.52E-05 0.2617 TRIM4
7 182572005 99326941 A 1.52E-05  0.2617 TRIMA4

12 rs7297415 . 111145487 A 1.63E-05 0.2408 NULL
8 rs1368137 130401289 C 1L.63E-05  0.2577 CCDC26

17 134986763 57118247 A 1.65E-05 0.1528 BRIP!
2 rs1344759 122755725 A 1.77E8-05  0.3986 LOC728241
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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 0.2428 STAT1 10 rsi1819553

73096471 G 1.48E-05 0.2567 CDH23
WO 2611/050034

PCT/US2010/053334

Table 5: Rank ordered list of variants associated with CNV classification at baseline in

352 individuals (P<2 x107°).

Chromo- SNP Chromosomal Allele P value  Permuted Gene
some Position (BP, based P value symbol
on NCBI build 36)
10 1s617738 84312795 A 3.53E-07 0.01199 NRG3
6 132076169 35496457 G 2.79E-06 0.06194 PPARD
10 rs6480533 73022225 G 3.73E-06 0.08192 CDH23
10 rs594612 84257806 G 4.77E-06  0.1009 NRG3
2 rs13029532 191584146 C 1.12E-065  0.2428 STATI
10 1511819553 73096471 G 1.48E-05 0.2567 CDHZ3
20 rs1291117 34935654 G 1.62E-05 0.1508 C200rf118
6 rs726281 152344271 G 1.87E-05 0.3357 ESR1
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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 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 fro [ ' corresponding genotype comprises AA or AG. 10 2.A method of
predicting whe ﬁgﬂa}vgse?# Qﬁﬁ%@%ﬁt has an increased likelihood of benefiting from treatment with an

anti-VEGF antibogyfleahoppsidissapeehinea sampidiBopatéch fiom saidcpatied i florl degehofnic
polymorphism in the basic leucine zipper.trapscription , ATF-like (BATF) allele carresponding to
7570 R R e L T L o Ly A g P LR e i e
corrgspaadiply gehatdpeobd eddnpiises BaqreAGniSpdlkm mphitod of hinynanexchetallmsrdtars@, wherein

said anti:YEGF anti binds the same, epitop mopnoclonal anti-VEGF antibody A4.6.1
oroducen T oL A AT BUPICHAs mathets o B8 i S e vEGF
antibodylikaStadkat/ychéinngafialnl eadd maitmeomPtisingrtkepfolbingrgpheayy chaprisenfplenrentarity
deteiminjng region (CDR) amino acid sequences: CDRH1 (GYDFTHYGMN; SEQ ID 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: CDRL1

(SASQDJSNYLN; S IDNO:,4), CDRL2 (FTSSLHS-SEQ ID,NO: 5) and CDRL 3. YSTVPWT,
SE8 b RO: 67 T PP 4 Bre P e e B R vy char
30 variabkmefttngifr@andriigint aitainthariadole- GG 8 anobyOB Ikom@rifing seethnid 0é amy@ae of claims Ito

2 Wherel's%ﬁ?é% %B%'{\459538Qﬁ'%?%EXB%%'?&Z&%%’Gdﬁ&%%”%ﬁé%%%’iQ'ié%'l%{rr{‘e biyherein the
corresponding genotype tomprises AA.
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



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. P4382R1W0_PCTSequencelListing Sequence Listing <110>
GENENTECH, INC. GRAHAM, Robert <120> GENETIC POLYMORPHISMS IN AGE-RELATED
MACULAR <130t R488:RT Min<ll Adire2 €:4 Qe2f2spbhAin ) Sebdiim3cdbipndd5 142009-10-21 <160>
6 <210> 1 <211> 10 <212> PRT <213> Avrtificial sequence <220> <223> CDRH1 <400> 1 Gly Tyr Asp
Phe Thr His Tyr Gly Met Asn 510

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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<210> 2 <211> 17 <212> PRT <213> Atrtificial 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> 114<212> PRTT<213> Artificial sequence <220> <223> CDRL1

H &,
<400> 4 ser Ala ser Gin Asp lle Sef ﬁ%ﬁyﬁéﬁ L)%%ﬂ!‘f]%ﬁgé SEGEL

<110>

<120>
<130>
<141>

<150>
<151>

<160>
<210>
<211>
<212>
<213>

<220>
<223>

<400>

GENENTECH, INC.
GRAHAM, Robert

GENETIC POLYMORPHISMS IN AGE-RELATED MACULAR DEGENERATION
P4382R1 wO
2010-10-20

us 61/253,758
2009-10-21

6

1

10

PRT

Artificial seguence
CDRH1

1

Gly Tyr Asp Phe Thr His Tyr Gly Met Asn
5 10

<210>
<211>
<212>
<213>

<220>
<223

<400>
1

2

17

PRT

Artificial sequence

CDRH2
2

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thg Tyr Ala Ala Asp ng
5 1

Lys Arg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

3

14

PRT

Artificial sequence

CDRH3
3

Tyr Pro Tyr Tyr Tyr Gly Thr Ser His Trp Tyr Phe Asp val
5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

10
4
11

PRT_ o
Artificial sequence

CDRL1
4

Ser Ala Ser Gln Asp Ile Ser Asn Tyr Leu Ash
5 10

<210>

5
Page 1



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

P4382R1IWC._PCTSequencelisting
<21l> 7
<212> PRT
<213> Artificial seguence

<220>
<223> CDRLZ

<400> 5
Phe Thr Ser Ser Leu His Ser
5

<210> 6

<211> 9

<212> PRT

<213> Artificial sequence

<220>
<223> CDRL3

<400> 6
Gln Gin Tyr Ser Thr val Pro Trp Thr
5
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