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Met hod and/or kit for determ ning response to
muscarini c receptor antagonist treatnent Field of the
WO pweiilen The present invention relates to nuRCEBG2008/000375
acid nodifications in the nuscarinic receptor genes '
for determning the response of a subject to
muscarini ¢ receptor antagonist treatnent for eye
conditions. The invention also relates to a nethod
and/or kits for detecting the nucleic acid
nodi fications for determ ning the response of the

Metho§ UEFH%?&I kit BEE KNG FrebBEns & Y6 ThLSBarkiE rE¥&pthbS aRtagonist

treatmeye, |ight rays are focused on the retina. However, in
eye conditions such as nyopia or nearsightedness,
X there is a refractive defect in the eye such that the
Field of veatioRcysed in front of the retina. As a result,
near objects can be clearly seen but distant objects
The pféerilitidrftibn Migleksad RusiBReelcRl nYodiieatRInenin 8 Rtuscarinic
Asi ans and has been reported to be as high as 70-90%
recepton gepeaforcdgiatming thenrespryed &f @ suliestdp naustatinig regeptor
LQ4 r ok h r; c ' 709
arvao S0 Soflord VBV 5pHafnt S IAURNRIE BB SRR Rl
and/ott kitat foe ndetettimy dhé aniicleicudeid meodifieatidnsc dor detarmrening the
| enses (such as gl asses or contact |enses) or
respopged PhIhE SHPIRSfe surgery (such as LASIK). In addition,
muscarini ¢ receptor antagonists, in particular
atropi ne, have been used to retard the progression of
Backgmpomd af the ihvesiiorsubj ect s (Chua et a/., 2006).
Typically, the atropine is formulated in eyedrops,

The e%'ig 21 c'osm&%{{‘ o@bgﬁ %sepdonsible for vision. In the normal eye, light rays

are focused on the retina. However, in eye conditions such as myopia or
nearsightedness, there is a refractive defect in the eye such that the image is
focused in front of the retina. As a result, near objects can be clearly seen but
distant objects are blurred. Myopia is especially prevalent among Asians and
has been reported to be as high as 70-90% in Asian countries. In Singapore,
20% of children are myopic at 7 years, with the prevalence exceeding 70%
upon completing college education. Most commonly, treatment of myopia
include the use of corrective ienses (such as glasses or contact lenses) or
refractive eye surgery (such as LASIK).

In addition, muscarinic receptor antagonists, in particular atropine, have been
used to retard the progression of myopia in human subjects (Chua et al., 2006).
Typically, the atropine is formulated in eyedrops, which is administered
topically. As muscarinic receptor antagonist therapy is a proven method of
retarding myopic progression, many subjects will be keen to consider this
method of treatment. However, not all myopic subjects respond positively to
atropine administration. In responsive subjects, administration of atropine

results in the retardation of the progression of myopia. However, the myopia of
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topically. As muscarinic receptor antagonist therapy
is a proven nethod of retarding nyopic progression,

woreowy/0sb} ects will be keen to consider this netTe62008/000375

treatnment. However, not all nyopic subjects respond
positively to atropine adm nistration. In responsive
subj ects, adm nistration»f atropine results in the
retardation of the progression of mnyopia. However, the
myopi a of non-responsi ve subjects continue to
deteriorate despite the adm nistration of atropine.

. (@) . I .
non-redfnalFE MBS, Yonlfie A8, deteribfa SESHT I EeRgfsRaron of
atropingnder st ood. The reason why sonme subjects respond to

the therapy and sonme do not remai ns unclear. The

action of the nuscarinic receptor antagonists in . -
The asrdlnisr oL AEHRN (Al H1eh BLGEAINE. Fekrap] AriegQgis: & sthe
retard#tionBf Bhyddid Gs HAR WAL Enl8keo 8@ EThe deBbbh 'vﬁ’ﬁq s8feBubjects

(Klhett et a/., 1999). Although the nuscarinic receptor
resporghtadiomitberagyr and syoimee deapobeemeains Lneeqr.sehe @ctios ¢lothe
t.he ni rege{ptort &Tan et. al, 2005‘) It i'ﬁ uncertai? ifth
MusCaLNIG, r TeGFRIR | ATROPUEEDL 'Br NPRELNIET LS e LPAE MofYe  the
muscalific reueiftore! ofthidh fivesulilypes Havethdedridrhiiisd, a1 imb MElett

about retardation of myopia progression. Miscarinic
et al., 1888t dithawgh am imyiscarBicaiRLerier ayigepraistRirenzRRINganay be

: | pstd. Ll Qi r . ikl j .

retativd¥ciedtt R ahi L 8rodtor YA, A0S AT IR f Siher
muscaaihio et antagbnisédihtenach withhang sond loe afl @f shd inhudaearinic

that the subject nmay not be agble to take part in
recepigii IRBRNG, BPPT (4tRGIatien of HAYODR GHRIREFRITpot ent i a

conplications include cataracts and Iight induced
Muscdftie!| RRebl: aMBborBtOMGapyF@Ciiydie malerivivdyyddrs of

condition at a young age and it takes gréat discipline
instillationpet syedrapsyi with pessibie gharhteme giamplisations of mydriasis,
glare, zf‘cgs@ & e’f'ct:c%rn"lr%%dgngnﬁx ea‘%irdﬂ%%, there is the possibility that the subject
may not be able to take part in outdoor activities. Further, long term potential
complications include cataracts and light induced maculopathy. Many myopic
subjects are affected by the condition at a young age and it takes great
discipline to persevere with the treatment regime of administering the eyedrops

over many years.

It would therefore be desirable to have a method of determining if a myopic

subject is likely to respond to muscarinic receptor antagonists therapy before
beginning the therapy.
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over many years. It would therefore be desirable to
have a nethod of determining if a nyopic subject is

wO 2doeloysito respond to ruscarini c receptor ant apONEG2088/000375

t herapy before begi nning the therapy. Sunmary of the
i nvention According to a first aspect, the present

i nvention provides a nethpd for determ ning the
response of a subject to at | east one nuscarinic
receptor antagoni st treatnent for at | east one eye
condition conprising determ ning, froma sanple

isolated fr the subject, the genotype(s) of the
&'—mr@%@ﬁ%ﬁ&ﬁﬂ | east one nucleic acid modification of

at | east one nuscarinic receptor gene and/or its
ACCOFdIP]QnBﬁrEi ﬁiréto(laégoeapdzher prasart| afvieatiah provitiest ,a whetheidn for

the genotype(s) of the subject for-the nucleic¢ acid
determypinor fieareeRqnse 0§ & subigcht Ky at Jeaste OpRoBUISCANPIE FRceptor

antag%ﬂgr&tt?%g} t fdresnendi die é?b EBﬁdﬁlbﬁ%Hﬁmsmd Be‘cermlnln%I from

ular, the eye condition to be treat 'S
a samples isulaiedrf'rmn dhe extiyealy tlmgagompe(s)nm‘ytmesalejbetfcufcat Ieast

fr f ; .
one nigSR iSRRI At e, RLEARIAE repsiteh heRe Mhrar i
transcﬁbﬁ&@élyﬂﬁﬂlfo@”ﬂré‘@s‘,latf dray OpRSRuct, I MIHEPSINT tHed 5{{] ot%f)e(s) of the
r

homat r opi ne, hyoscyam ne, ipatropium or i ne,

subjeqiigbmwnwelcmm@m@flwlorﬁsb@y@qrmiaw oy mb@bih@eof the

subleqtoRRE B R PR oreni oyl he Tist of T

muscari ni ¢ receptor antagoni st provi ded i s not
i.ntended to be exhaustlve and, accordi

In partigiglar 4he Gretaead tiamier PeTegirg i BYPRGe rmléltﬁPI%@Hﬁir%?%"tor
antagamst Ha?t llie sgu%?}:%%ﬁrﬁﬁﬁﬂ}é; giéo%ﬁ;réohé]é’tﬁgg’t bﬁ?tr?bﬁwge?%%’%ir%ine,
darlfenacmﬁ degetimide, dicyclomine, dlmenhydrinate, diphenyhydramine,
flavoxate, glycopyrrolate, homatropine, hyoscyamine, ipatropium, orphenadrine,
oxybutyrin, pirenzepine, procyclidine hydrochloride, Apropiomazine, scopolamine,
solifenacin, tiotropum, tolterodine and trihexyphenidyl. The list of muscarinic
receptor antagonist provided is not intended to be exhaustive and accordingly it

is understood that other muscarinic receptor antagonists not listed may be used
for the invention.

In addition, any of the muscarinic receptor genes, m1, m2, m3, m4 or md are
contemplated in the method of the invention. Preferably, the muscarinic
receptor gene is the m1 muscarinic receptor gene or a sequence at least 85 %
homologous to SEQ ID NO: 1 or a fragment thereof. SEQ ID NO: 1 is derived
from the sequence having a GenBank accession no. NM_000738 but has the

single nucleotide polymorphism at position 1353 indicated as n, where nis C or
T.
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contenplated in the nmethod of the invention.
Preferably, the nuscarinic receptor gene is the ni

wOorEeasiim ¢ recept or gene or a sequence at | eaBCT/862098/000375

honol ogous to SEQID NO 1 or a fragnent thereof. SEQ
IDNO 1 is derived fromthe sequence having a GenBank
accessi on no. NM 000738 byt has the single nucleotide
pol ynor phi sm at position 1353 indicated as n, where n
is Cor T.The nethod of determ ning the nucleic acid
nodi fication may include but is not limted to

T B B3 RSBl S} SR ctatt bR s o

llmlteo( PER) hyl‘Sﬁ’&Eéﬁdﬂ | OfYirhEA0 B ndie1 Ot iy tidny mi’r“i\ﬁé'nﬁé“ cleavage,
, multipl'ex [1gation-dependent probe

Sequeammlgu fm@wetﬂse( MRk | redciion y seslnctioni tagmeni depgth

Nt T N e o

micro tP@RS eystpiriso NAlcroRGidR ediarsybidhs atiisle, spaeifiei amplification,
sequence- based anplification and/or hel.icase dependent

Snapsaﬁblmmi saqueneingrhsirang| displagememtoamnlifigation trapssripdignal
h
medlatst’?dh ' Frgbﬁﬁ% bt Ioﬂlé&%() ;ﬁcolg B%Egﬁé%\lg?% 8ﬁfpb}‘|85t§&n %nd/or

helicaaacdegendehet gmplfiaatiphi sm (DNP), a nucl eoti de del eti on,
a nucl eotide addition, a nucleic acidanplification, a
rearrangenent of the nuscarinic receptor gene and/or

The n'ubﬁeﬂ AABSRGHIRELSAR FefRAEHOt0 Wtﬁ@%éﬂ'io@lné‘f‘ thRr ifg&sfion may be
nd/or alternative splicing of the transcriptional

at Iea%/mrsnnglanﬂtwﬂeqim mlgmnohlsmr(ﬁh‘b?),, Bhalaunds enucleotlde
one al | el.es.
polyrr e o foNP e, pEPtaR i P dhe Ry aefiph o hwgleic
acidadiplifidtiono?r FAItharRehBf Ble & owinAFeddptor §6RGtaNd/or its
ene.
transé]ripﬁona! and/or translational product, and/or alternative splicing of the
transcriptional and/or ftranslational product. Further, the nucleic acid

modification may be in one or more alieles.

In addition, the nucleic modification may be in a coding and/or non-coding
region of the muscarinic receptor gene.

According to another aspect, the present invention provides a probe for

determining the response of a subject to at least one muscarinic receptor

- antagonist treatment for at least one eye condition, wherein the probe is for

determining from a sample isolated from the subject the presence of at least
one nucleic acid modification of at least one muscarinic receptor gene and/or its
transcriptional and/or translational product.

In particular, the probe hybridises and/or is complementary to at least one
muscarinic receptor gene and/or its transcriptional and/or transiational product

comprising at least one nucleic acid modification or fragment thereof.
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According to another aspect, the present invention
provi des a probe for determ ning the response of a
wGaeapeetl7z o at | east one nuscarini c receptor aPCHHGII0SD00375
treatnment for at |east one eye condition, wherein the
probe is for determining froma sanple isolated from
the subject the presence sof at | east one nucleic acid
nodi fication of at |east one nuscarinic receptor gene
and/or its transcriptional and/or translational
prodluct. In particular, the probe hybridises and/or is
0 enent a a t e I pi E
AocordiFGRaANHREY Baher s MRt RS 0 R 1o OERRiniAG e
resporideosiug tsubjstR td it igadtorleeatiscarinicweceptor antagonist treatment
nodi fi cation or__fra_g?r;en,t t her eof . Accor di n% t Q@ anot her
for at lggpbene aveeconiilion i bif KiImpRSOMPrISS ther B &é%%%ﬁiwg to
the invtetﬁﬁoﬁeSponse of a subject to at |east one nuscarinic
receptor antagoni st treatnent for at | east one eye

condition. The kit may conprise the probe(s) according
Brief desctipiiton of/tivetfiomies Bri ef description of the figures

Figure 1 illustrates two nmethods to determ ne the

. genpt at rs2067480, i}1u t erm It BR-
Figureny ITiAteS tGrmPcsein OFerie Bl BREPORELE Sr88ru0: @
illustratés UEid@hinatiee sy rgiattion flzgnsaguengimgolyierphiseuemce $B)
) in Figure 1%_8) are represented by SEQ ID NGs; 3 a{l(% 7.
illustrates i dpterrainationeby rsAAYENCENg. " Hide FaAURNRES iRehisre ol @)nare

decl.gi-on about by investigation,
repres%g\g%%hy%gﬁgrbq\égﬁbﬁﬁgﬁi7gn’ or to >s/ettl e orgdelci de from
alternatives or possibilities; "determ ne" or

Definitioked er m ni ng" enconpasses t he meani ng of "predicting"
or "assessing".

“Determine” or “determining” means to find out or come to a decision about
by investigation, reasoning, or calcuiation, or to settle or decide from
alternatives or possibilities; “determine” or “determining” encompasses the

meaning of “predicting” or “assessing”.

A non-coding region of a gene would include but is not limited to areas that
exert and influence the gene, such as promoters, gene activator and repressor
binding sites and the like. |

“Nucleic acid modification” includes, but it is not limited to, a single nucleotide
polymorphism (SNP), a double nucieotide polymorphism (DNP), a nucleotide
deletion, a nucleotide addition, a nucleic acid amplification, a rearrangement of
the muscarinic receptor gene and/or its transcriptional and/or translational

product, and/or alternative splicing of the ftranscriptional and/or translational
product.

A single polynucleotide polymorphism (SNP) refers to a DNA and/or RNA

sequence variation occurring when a single nucleotide in an organism’s DNA
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A non-codi ng region of a gene would include but is not
limted to areas that exert and influence the gene,
WG b/ 0#d7pr onot ers, gene activator and repressPCT/SG2008/000375

bi nding sites and the like. "Nucleic acid

nodi fication" includes, but it is not limted to, a
singl e nucl eoti de polynnr%&isn1(SNP), a doubl e

nucl eoti de pol ynor phi sm (DNP), a nucl eoti de del eti on,
a nucl eotide addition, a nucleic acid anplification, a
rearrangenent of the nuscarinic receptor gene and/or

its transcriptional and/or translatignal product, )
sequengl/ GHffelst DERNESR eMeRIBere n@f othe NEPeGiehs@ri pEMWRRN Paired
£r s | product. A single polynucleotide
Chron?%%%r%ﬁﬁé?n“@%‘l\ﬁ%@? efers to a DNA and/ or RNA sequence
variation occurring when a single nucleotide in an
A deutgani sotlysudbiidnupobenstphisms (BEREencfersbaos wfo t Bingle
speci.es (or between gainedeﬁhronnsqnes in the

polynirlgalife melymomhine god jrriefes N Cciisomaianeas whenois) two

r ik ngl I i p ' : d
SN B BB Sl 18, St oLt B er By, YL A EEBtid&6 Con
differgrnisttainoisexf the sameoneciek autithengleselear at enl differentrucieic acid
nucl eoti des, on different strands of the same nucleic

% nol ecul es, or on different nucleic acid

nol ecul es. "Determ ning the genotype of a subject with
respect to a nucleic acid nodification" refers to ]
“‘Detegainingr Hiengpansdynfenedt isc sstieeti mith despectmik eap norlaiteacid

modifeAtbiF dste Br dotalHihl i lhellB borRcA oF Mgk of the
subjeBufdrehat aacidioacld frmedificatioraadd imtlades deeermitihgithe atbisénce

nodi fication conprises several alternatives or ) .
or pregeneg i Fndhe Juicgis aidgmasification and; where the nucleic acid

modification comprises several alternatives or variations, determining the

mole

alternative or variation in the subject.

“Correlation of a genotype of a nucleic acid modification to the probability of a
subject to respond to freatment” refers to a correlation or link between the
nucleic acid modification and the likelihood of responding to the treatment or
not. For example, this includes the SNP rs542269, wherein a C at the position
52 of SEQ ID NO: 2 indicates that a subject is likely to respond to muscarinic
receptor aniagonist treatiment. In another example, a DNP genotype comprising
(i) for the rs2067480 position, a C at position 1353 of SEQ ID NO: 1 and for the
rs542269 position a TT at position 52 of SEQ ID NO: 2 indicates that a subject
is likely to not respond to muscarinic receptor antagonist treatment and (ii) any
other DNP genotype than in (i) indicates that a subject is likely to respond to
muscarinic receptor antagonist freatment.

“Cl" refers to confidence interval.

A probe refers to a DNA or RNA molecule which is complementary and/or
hybridises to a target DNA or RNA sequence and may be used fo locate and/or
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alternative or variation in the subject. "Correlation
of a genotype of a nucleic acid nodification to the

w@e@baliiri ty of a subject to respond to treat meer/$5G2008/000375

refers to a correlation or |link between the nucleic
acid nodification and the likelihood of responding to
the treatment or not. Forsexanple, this includes the
SNP rsb542269, wherein a C at the position 52 of SEQ ID
NO 2 indicates that a subject is likely to respond to
muscarinic receptor antagonist treatment. In another

ldentIW§§gp§?§%9?B§'§"fﬁ Grendd rabas guny Pl Teheidpy pandard
methogg ﬁg é)ﬁ%ﬂﬁl% éé@‘t?fé%/ BP Shif ﬁ’tfbr@sa_érnt%aﬂéé?rtt i SdnYle,

|catest at a subject is ely to not
probes emmobel used rtusiedtea:tm! iferammestin DNA tadRINAstequenaeapinciuding

an P genotype than in (i) indicates
smgletrprgéo‘;dé %PP”C? S{%ely to respond to muscarinic

recept or antagonl st treatnent. "G " refers to
~confidence interval. A probe refers to a DNA or RNA
A primer éeferse totarc ipligengeapliderdnt whichafepariteppelaptides may de

acted FASONRI HngFRLS SERUEIE A By oBcsestd olep e o
RNA teiic, Ifyr dearhpieefdreskduensirandard net hods, for exanpl e,

radi oactively or with fluorescent markers. For
exanpl e, probes nmay be used to detect differences in

|
A prORSE Sy SBRSES o B b7 GoR I Bnty e oo of o
DNA oo RNA otfolemde yandbe Bacbn@prm aoanyp Iemesndiaiydtolsy sacMstrand

d_t
of a BRA'BF R mlgu; witF belfE ReiTiers fpkEEadRTHEDNR of RNA
reglorﬁ”tbr%rarﬂahﬁediﬁ*f‘él[bMACg%I?Me?ﬁ@ a first primer
conpl ementary to one strand of a

Detailed description of the invention

The invention relates to a method for determining the response of a subject to at
least one muscarinic receptor antagonist treatment for at least one eye
condition comprising determining, from a sample isolated from the subject, the
genotype of the subject for at least one nucleic acid modification of at least one
muscarinic receptor gene and/or its transcriptional and/or translational product,
wherein the genotype(s) of the subject for the nucleic acid modification(s) is
correlated to the probability of the subject responding fo the treatment.

According to one particular aspect, the invention provides a method for
determining the response of a subject to at least one muscarinic receptor
antagnonist treatment for at least one eye condition comprising determining,
from a sample isolated from the subject, the presence of at least one nucleic

acid modification of the m1 muscarinic receptor gene or a sequence at least
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DNA or RNA nol ecul e and a second prinmer conpl enentary
to a second strand of a DNA or RNA nol ecule, wth both
w@eionwsd 75 | anki ng a target DNA or RNA regi on, POI/B&2008/000375
anplified by a DNA pol ynerase. Detail ed description of
the invention The invention relates to a nethod for
determ ning the response f a subject to at |east one
muscarini ¢ receptor antagoni st treatnent for at |east
one eye condition conprising determning, froma
sanpl e isolated fromthe subject, the genotype of the

ooh e B S BRP oL BB et omp it 57 bR

receptbL geﬁsr (IR ONRSIRRMP EhidrAGSOrAE | 0Nahd REASKE of W@r”gé‘ ékon
genotype(s) of the subject for the nucleic acid

which rmtalheatheoﬁl(ltﬁ'p cedipgr reglian eof the Mie musssuinic iregeptpr (M1

eceplgiE by o 8T 904 SRR RHBERF. 9550 iy

(Lucad et aplezww 8E0eral Bingle anerstdeipolyrAckitishs (SNEs) ot #sé m 1
one muscarinic receptor ant agnoni st treatnment for at

receplos gene hawe dpenddaaiiied - usasandPagede28Ph ning, from a

sanpl e |soI ated fromthe subject, the presence of at

in parh&i\é* B divth @ifﬁsrﬁg'lﬁi R4 hﬁﬁbbﬂﬁlc%cé?ﬁﬁr?g&?&%%e been

érlnlc receptor gene or a sequence a
identiffexirbl cblgampa;eﬁamtiﬂh‘:@ﬂt@rs\ﬁs hiavorg a linkegntiaet akilityrafcd subjeet to

m scarinicr t d
respoft BroS AT SRCERORsAERgoBE! HoRAs ol TupPiz, The two
polymeAhHismasark tBe 88206 R4S th‘ 955@22639‘ pB8iymdiBhi¥nd TR Iof MHich
receptor (ML receptor), mber of the G protein

have b@@pp@ll@t@&egewnq@@we@@%afa@w (Lucas et al.
2001). Several single nucleotide polynorphisns (SNPs)

The &Egég&%@ﬂ éoglﬁgggalﬁéﬁng@pgrr\:? at? §nre\§\;goerptc%fffh%‘rj I[r)rﬁ]'!‘Surﬁngéclzanrinic
receptdregete rmsiciar aihpositienep3ss o@@Ethlesl(beén(Lucas and Sadee,
2001). On the chromosome 11 contig sequence (Genbank accession number
NT_033903), this polymorphism is at position 7983015. The polymorphism at
rs2067480 can be either a C or a T. Accordingly, when both alieles are

considered, the polymorphism at rs2067480 can be CC, TC or TT.

The rs542269 polymorphism is in a non-coding terminal region and is at
position 7991332 of the chromosome 11 contig sequence (Genbank accession
number NT_033903).

This position is indicated in capital and in bold in the portion of the chromosome
11 contig reproduced below where the position is indicated by a C. The
numbers on the left above the first row indicate the position of the first base on
the chromosome 11 contig NT_033903. This position relates to position 52 of
SEQ ID NO: 2, indicated by an “n” where “n”is C or T.
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identified by the present inventors as having a |ink
to the ability of a subject to respond to nuscarinic
WO ewepsxar2 ant agoni st treatnent for nyopia. ThePCMOG2008/000375
pol ynor phi sns are the rs2067480 and rs542269
pol ynor phi snms, both of which have been previously
descri bed (Maeda et ai, 2006). The rs2067480
pol ynorphismis in a coding region of the n
muscarini c receptor gene and is at position 1353 of
SEQ ID NO 1 (Lucas and Sadee, 2001). On the
79912§mronnsone 11 contig sequence (CGenbank accession
umber NT_033903), this polynorphismis at position
tggat&%%éoéégtcm%ce%afgm@ae&asrec&tcttgzg)@a%ac@@tgbec@m&@rgga
or a T. Accordingly, when both alleles are
gttgc@§@@§ldfﬁgﬁhagbbet¢ﬂﬂtﬁﬁf%¢ﬂﬁd&ﬁh@tti§25%5348&ha@aﬁcb£adﬂﬁtg
TC or TT. The rs542269 pol ynorphismis in a non-coding
aatcadterami nedtgegrentaguicrstattiposbbaon tHY8EB3X totgtdtescgcy
chromosome 11 contig sequence (Genbank accession
nuber NT_033903). This position is indicated in
capital and in bold in the portion of the chronosone

he obfufdihish 5SS R AL SRS R, WeBBigy, when
both dllelest arcogongidersat ¢hd lpelyrmerphnsm @tf rsibie 269 rcsm @ EC oMC or
the chronobsonme 11 contig NT_033903. This position

relates to position 52 of SEQ ID NO 2, indicated by
an "n" where Vis Cor T.7991281 tggatccagg ccgtctgcct

WhenCBSﬂ‘og%\%%% Gird CEd Rt el CISIC bof Irs206Y4809sHY GE542069 0%he

ttgccagcc tccttgeccca cctcagctag cttactcaag cccaactttg
genotyra cay beaaCefat gagda&GTthgtd &G, cCTGTc &Jddt d Tifecti ECtand
.ﬂ_ﬂ.tgt gtgcgcg The pol ynor phi sm at rs542269 can be either
a Cor a T. Accordingly, when

Interestingly, the rs2067480 polymorphism does not result in an amino acid
change in the corresponding polypeptide at ser451 (Lucas and Sadee, 2001).
In addition, the rs542269 polymorphism is in a non-coding region. These
polymorphisms may alter mRNA stability which in turn may affect cellular

functions involved in the response to freatment and myopia progression.

According to one embodiment, the invention involves determining the genotype

of a myopic subject at rs2067480 from a sample isolated from the subject.

in another embodiment, the invention involves determining the genotype of a
myopic subject at rs542269 from a sampie isolated from the subject.

In yet another embodiment, the invention involves determining the genotype of

a myopic subject at both rs2067480 and rs542269 from a sample isolated from
the subject.

In one embodiment of the invention, a C at rs542269 indicates that a subject is

likely to respond to muscarinic receptor antagonist treatment (a positive result).
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both all el es are considered, the pol ynorphi sm at
rs542269 can be CC, TC or TT. Wen both alleles are
w@oensiegared for both rs2067480 and rs542269, tPET/SG2008/000375

genotype can be CCCC, CCCT, CCTT, CTICC, CTCT, CITTT,

TTCC, TTTC and Interestingly, the rs2067480

pol ynmor phi sm does not resgglt in an am no acid change

in the correspondi ng pol ypepti de at ser451 (Lucas and

Sadee, 2001). In addition, the rs542269 pol ynor phi sm

is in a non-coding region. These pol ynor phi sns may

alter nRNA stabi]i whi ch..in rn af el L.ul ar,
Furthef, hcnereer BRUe! e HEnTRl fottell T8 % Peaiasd Baro for
both alf¥lR! iAdREGEE {ﬁ?éi'a)@ugjé@:ﬁw flkélg tbaespend id PRUIEERINNIC Féeptor

i nvention involves determ ning the genotype of a
antagonjeigreatmeat 8 positivedesei)480 from a sanpl e i sol at ed

fromthe subject. In another enbodi nent, the invention

i nvol ves determ ning the genotype of a myopic subject

In anotlierrerha@diferftrof therirs@niibe, | sol ated from t he subj ect.
In yet another enbodi nent, the invention involves

determ ning the genotype of a nyopic subject at both

[(B206 74 BRIM BEnbAREZRARDAdIAG CAaP ATR2480 hAL T 19854 21850

subj ect. In“one enbodi nment”of the invention, a

r s542266dicatel dbates shbjech isdljecto inotl idepondt to mewgeaTiic
to muscaripi c receptor antaqonist.treatpent (a

posi 1 1 GLepPR AntEoRtt restmetd BrdativeBR AN dor e

i qn?/ent A DNFE gehofpedbthes 8dar? 8t 19 $i) indiatesthph subject is
a

eles indicates that a subject is likely to respond
t o nuslealy nioc respast de  BMsegBRIcs reegpiar AsHagenist treatment

positi I n anot her enbodi nent of the
i nvent %%ﬁFtR%LJ‘I)eEQKBNP genotype conprising C at
rs2067480 and a TT at rs542269

In another embodiment of the invention,

(@ a DNP genotype comprising CC or TC at rs2067480 and a TT at
rsb542269 indicates that a subject is likely to not respond to
muscarinic receptor antagonist tfreatment (negative result), and

(i) any DNP genotype other than that in (i) indicates that a subject is
likely fo respond to muscarinic receptor antagonist treatment
(positive result).

Determining the genotype at rs2067480 and/or rs542269 may be carried out by
restriction fragment length polymorphism (RFLP) or sequencing. However other
methods of ascertaining SNP genotypes which are known in the art may be
used. For example, methods of ascertaining SNP genotypes which are readily
scalable to handle many samples may be utilised. These techniques include but
are not limited to meodifications of micro PCR systems, microfiuidic chip
systems, allele specific amplification, muitiplex ligation-dependent probe

amplification, snapshot mini-sequencing or the like. Other methods inciude
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indicates that a subject is likely to not respond to
muscarini ¢ receptor antagonist treatnent (negative
wo e®alosyi72 and (ii) any DNP genotype ot her thanP€TiaG20081000375
(i) indicates that a subject is likely to respond to
muscarini c receptor antagoni st treatnment (positive
result). In another enbodjjrent of the invention, (i) a

DNP genot ype conprising CC or TC at rs2067480 and a TT
at rsb542269 indicates that a subject is likely to not

respond to nuscarinic receptor antagoni st treatnent

t i) DNP t
compyfiniaiges i PIVA ke seiiot Y =fF DeBPEsYReh Piaiisen s
strand efigsacerhentMEFaEification’ EBEEbAT DRIKiRgM)i Ftaﬁl{lmaﬂ_fékéﬁ NJ),

(positive result). Determ ning the genoty

transqrmgeme@atavdamphﬂ@%umé@eﬂa?ﬂom ogr.r$ag [Sl@g%y%) nucleic
acid SGRRARERAEEH BiTATERb LS ERABA A TR,

genotypes which are knovvn in the art may be used. For
The sargip ey hmidmimteddi‘omw badynfinig Mcgmaie;iale§onm>cample

d [ | apl handl
the sqipple BadbefpRSE ] Bork i a1 Fash HORPE 3Bt serrations.
tears t&d’mﬁfﬁtlflélot%ts'u@néoﬁfe%éﬂso bl aNFbeBBlvAT THO S84 %ample

p systens, allele specific anplification, mul tiple
may be gmedodiredélp’eﬁd@ﬁnawezibe%wpm at &xiracted dpenothe Isola’ted
sam ,n -sequencing or the like. Oher nethods
PiScl udeconpeti ng net hods of DNA anplification that are
not based on PCR such as strand displ acenent

anplification (Becton Dickinson, Franklin Lakes,
The pragest inyantion aeablesca meihed iasamednasche M‘oameruwﬂﬁ of a

comn%\‘glapﬁggy &tkit ' deflinine the response to muscarinic receptor
antagonist treatiment for myopia. In clinical scenarios where the desire to
commence treatment is tempered by a concern over the side effects of the

treatment, a quick and relatively non-invasive genetic assay may be performed.

Accordingly, the present invention provides a kit for performing the method of
the invention. The kits may be used for determining the response of a subject to
at least one muscarinic receptor antagonist for at least one eye condition.

Accordingly, the kit may comprise at least one probe according to the invention.

The probe may be used for determining the response of a subject to at least
one muscarinic receptor antagonist for at least one eye condition. In particular,
the probe may be complementary to at ieast one muscarinic receptor gene
and/or its transcriptional and/or translational product comprising at least one
nucleic acid modification or fragment thereof. The probe may be used for
detecting at least one SNP, in particular, the SNP at position 1353 of SEQ ID
NO: 1 (rs2067480) and/or the SNP at position 52 of SEQ ID NO: 2 (rs5422609).
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aci d sequence-based anplification (New Engl and
Bi oLabs, Beverley, MA). The sanple may be isol ated
wo e@aioaily2 body fluid and/or material. For, exabP@l/eG2008/@00375

sanple may be isolated fromthe buccal nucosal,

lacrimal gl and secretions, tears, conjunctival tissue,

cornea cells, blood and/grp saliva. The isol ated sanple

may be used directly. Alternatively, DNA may be

extracted fromthe isolated sanple. The present

i nvention enables a nmethod as wel |l as the construction

f commer.ci al _ass or kit. to.determ ne the respon
The f of T GHEIPD el Ste" EoRRLSh L oeFCAf IR P GBteet the
presefdOBf fhe 1hPelfdd piobal scenarios where the desire to

commence treatnent is tenpered by a concern over the

side effects of the treatnent, a quick and relatively

In addiigen.iaseaeding tganether asnes). gykibaceending faethe invention ‘may

detecl REPSAPTE Kok sl ARl AT So00 ECMAEE oty fPea

ID N@e3usmdiof e, ateleastiomengolyinecraespansdforodt fesstilyrec redtriction
east{ one rrrlégcari ni c receg% or an{g;la onist for a

at | . . L
enzymeASEoIgHg é?/é‘ b eseect A 'EliaﬁﬁP '99 fe ?t'“MﬁS}t'O” may

detecF@%NPeat%Shm,ocgie?ﬁ%géyiﬁg &t rHe Brifn@r EBﬁ\I%risingt ﬁEQ ID

I nvention. The pr e used for determ ning
NO: and&pdh sib lesfst ansyiglwoerase, andlasat lesiranengsirintionienzyme.
receptor antagoni st for at |east one eye condition. In

HavinB 8L Yo eyt HRBREDE (TR REERTRAEEME W 2 Rlork SRRy
understodas gfirophorstbratiee/ & the aftslo@ing rerhbediatBigé and examples
rising at |east_ _one nucleic acid nodification or

whicht ArgRENIISEHaY MG, OFTHESIERUSHY as, alsonat Bendad e dimifigg of

SNP, in particular, the SNP at position
the p%gbﬁ@?&@%ﬁl D NO 1 (rs2067480) and/or the SNP at
position 52 of SEQ ID NO 2 (rs542269).The kit of the
Exampieent i on may further conprise at | east one neans to
detect the

Standard molecular biology techniques known in the art and not specifically
described were generally followed as described in Sambrook and Russel,

Molecular Cloning: A Laboratory Manual, Coid Springs Harbor Laboratory, New
York (2001).

Example 1 - Determination of genotype

The methods used in determining the genotype of the SNPs was either
restriction fragment length polymorphism (RFLP) or sequencing. The different
SNPs were determined separately in different reactions.

DNA Extraction

Cells from the buccal mucosal were coliected on a sterile cytobrush by

vigorously brushing the inner cheek with the cytobrush. The brush was stored at
-80 °C until prior to DNA extraction. For DNA extraction, the cytobrush was
thawed and DNA extraction was performed using the QIAmp DNA Micro Kit



10

15

20

25

30

presence of the | abelled probe. In addition, according
to anot her aspect, the kit according to the invention
woreypodetiert the SNP at rs2067480, conprising arCT/e@ui08/000375
one primer conprising SEQ 1D NO 3 and/or 4, at |east
one pol ynerase, and/or at |east one restriction
enzyme. Accordi ng to another aspect, the kit according
to the invention nay detect the SNP at rs542269,
conprising at |east one priner conprising SEQ I D NO
and/or 6, at least one polynerase, and/or at |est one

|ct on.e Vi ng..now neraII descri bed the

(Q'agﬁfh t V6 ”Cﬂ%&’ggﬁ%AﬁcPO%’é"%P Pe’ﬁaPP CHH@@N'E‘%H)‘&C’“O”S
f and
The oAPAAUIMUENRALISE, 1 o Sch AL OH IR RS, 200
and are not intended to be limting of the present

SNP i % Exanpl es St andard nol ecul ar bi ol ogy
——3—15%2@ known in the art and not specifically

The nfi8R6dS b@ddé@rmuﬂﬁ@%@' eYohy@ld etk SNMIas 20BN ither by

Sanbr ook and Russel l\/bl ecul ar Cloning: A Laboratory
RFLP (higuse 1A081r bysipquegsingFissire Hor at ory, New Yor k

(2001). Exanple 1 - Determ nation of genotype The

met hods used in determ ning the genotype of the SNPs
RFLPwas either restriction fragment |ength polynorphism

DNA {5 S GebaR b fhasbHblock b B e REAR method
In ’[hIP% AHIEOTEahNA %Q%Bﬁ%@%ﬂl tl‘[)@JBEléé’él Y&5Fe samples as

ec ted on a sterile cytobrush
described above and used for the RFLP.

As illustrated in Figure 1A, the first step in the RFLP method involved amplifying
a region of the m1 muscarinic receptor gene from the DNA of the subject using
the following primers, 8 CCACCTTCTGCAAGGACTGT 3’ (rs2067480 forward
primer, SEQ ID NO: 3) and 5 CTGGGAATAGCGAAGTCTGG 3 (rs2067480
reverse primer, SEQ ID NO: 4) by PCR. The restriction enzyme used to digest
the PCR amplicon was NlalV. The digestion was performed for a minimum

period of at least 8 hours at 37 °C. Alternatively, the digestion was performed
overnight.

The digestion products were visualised by agarose gel electrophoresis. Figure
1A shows schematic diagrams of the agarose gel electrophoresis indicating the
sizes of the fragmenis obtained after NialV digestion when the SNP at
rs2067480is T or C.

If the genotype is TT, three DNA fragments of sizes 31, 65 and 307 bp are
observed. If the genotype is CC, four fragments of sizes 31, 65, 119 and 118 bp
are observed. In the event that the genotype is heterozygous, where both C and
T are present, five bands of sizes 31, 65, 119, 118 and 307 bp are observed.
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vigorously brushing the inner cheek with the
cytobrush. The brush was stored at -80 OC until prior

W ooobbUsiext raction. For DNA extraction, the cyPr@ChsGHI8/000375

was thawed and DNA extraction was performad usi ng the
Q Anmp DNA M cro Kit(Q agen Inc Val enci a CA, USA)
according to the manufactyrer’ s i nstructions. The
extracted DNA was used for subsequent analysis for the
SNPs. SNP at rs2067480. The net hods for determ ning
the genotype of the SNP at rs2067480 either by RFLP

EFlgure 1A) or by sequencing (Figure 1B) RFLP DNA from
Sequ anpl e isolated fromthe subject was used in the

RFLP nmethod. In this exanple, the DNA was isol ated.
In thef $Welnﬁ@9bmﬁ§b®d dbsipded almﬁlﬁ'stf%%Bd by ihse forssd eorimer of

SEQ ﬂﬁ éll%gs?nd% Plrhﬁﬁ% ééc#{ﬁér{&‘mi décg}gq%lrf@wég]%y the

fluoreseemit @eqoénmhg méthods ¢ ahiend the elmmsaar@wg@eﬂrwmh tfinerddyant
of the subj ect_ usi ?ﬁ?Bthe foll owng pri

dyes. dsaltastraie vSSe%W%'"EWmW'SP'\T\!gFQ? ”ﬁ’é\fpe weHa

I
T oAy o o RO MBS e e
and Tawilt pewhseeded at thiafjpesitibhe PCR anpli con was Mal V. The

di gestion was perforned for a m ni num period of at
| east 8 hours at 37 0C. Alternatively, the digestion

AccordfghP ehé prifRsts OfgEQat NoT@aﬁme&t map oS mme‘a ife4 Rit, as
vi sual i sed by agarose gel el ectrophoresis. gure 1A
well a§rﬁ)mlym¢réﬁat ROdir gvaskitatie trmtnagm e58Y e In partlcular the

0 c frag S
enonfh EEHBRACHT 3he kST, LRSoRARP et 1os HRIPRER S
restriction digest may also be included in the kit. The kit may be used to detect
the SNP at rs2067480 for determining the response of the subject to muscarinic
receptor antagonist tfreatment.

SNP at rs542269

Detection of the SNP at rs542269 is similar to the method for rs2067480 as
described above, except that the primers used for PCR ampilification are 5’
TTTGCAAAAGGCCTAACCTG 3’ (rsb42269 forward primer, SEQ ID NO: 5)
and 5" CCTCTTCCCACAGCACTGTTA (rsb42269 reverse primer, SEQ ID NO:
8). The restriction enzyme used for the digestion was Bsl/l, which has the
recognition site CCNNNNNANNGG (SEQ ID NO: 8), cutting at the position #,
producing sticky ends.

The restriction digestion was performed at 37 °C for 8 hours. Alternatively, the
digestion may be performed overnight. On electrophoresis, three fragments (58,
71 and 177 bp) were visualised when the genotype was CC, two fragmen{s (71
and 235 bp) were visualised when the genotype was TT. In the event of

heterozygosity at rs542269, four fragments (58, 71, 177 and 235 bp) were
observed.



10

15

20

25

rs2067480 is T or C. If the genotype is TT, three DNA
fragments of sizes 3 1, 65 and 307 bp are observed. If

wo b@ogenot ype i s CCLf our fragments of sizes 3 BRCT/862008/000375

119 and 118 bp are observed. In the event that the
genotype is heterozygous, where both Cand T are
present, five bands of sijzes 3 1, 65, 119, 118 and 307
bp are observed. Sequencing In the sequenci ng net hod
illustrated in Figure 1B, only the forward prinmer of
SEQ ID NO 3 was used in the sequencing. The

Furtnel HECPREP bRiBg SF L T Na5TTER e BF BRI L8R to
determiihk Yisé SAIFeg: RB4BPgor e 1B, sequencing identified if the
genotype was a TT or a CC. In the event of

het er-ozygosity, the peaks corresponding to both C and

T will be observed at that position. Accordingly, the
Accortgihpf??'iﬁe &@m@?@o{‘ @E\@lDel\l@n g/ é}{dlér aPpe IHEqu@Eqn lakif as
1T, as I'l" as a pol ynmerase, or any suitable

well ases polynierase erxd/ae anBrsyitabie cestacuort Bazemey e panﬁxtuhaie’dwe

in.t e kit is N.a i,ona
enzymeincf et 5 1SS Befa rPEa e foctier hORNEd retidion
dlgestTﬁﬁykbé iHBRYIRE i 3188 KitO TOR! RE ImAP BeSNEbdto IfetO& AHBOSNPY at
deteérm ni ng the response of the subject to nuscarinic
rs54226¢ dpt detaimining rithst respeasaeeit thesppbjgct ite Fapseginic receptor
.t f the SNP at rs542269 is simlar to the
antagﬂ@?ﬁﬁ%at?rbe; qr s2067480 as descri bed above, except that
the primers used for PCR anplification are 5'
ExampETECARASERXISH AASHIRS With (resbaiiszod dtoopine dragatment , SEQ
ID NO 5) and 5° CCTCTTCCCACAGCACTGITA (rsb542269
reverse prinmer, SEQ ID NO

105 subjects were ireated with atropine according to the treatment regime
described in Chua ef al., 2006. The subjects were selected according to the
eligibility criteria described in Chua ef al., 2006 and the study was approved by
the Singapore Eye Research Institute Review Board. Subjects who responded
to atropine treatment were defined as those with progression of sphericial
equivalent, SE (cycloplegic autrorefraction) of less than 0.5D Diopters) in a
period of two years. Cycloplegic auforefraction was measured according to the
method described in Chua ef al., 2006. Treatment was deemed to be ineffective
when the myopia increased by more than 0.5 D. Worsening of spherical
equivalent (SE) by 0.5 D or more was considered as undesirable and
constitutes the non-responsiveness. Worsening of SE by less than 0.5 D

indicated that the myopia was stable and constituies satisfactory response to
atropine.

DNA extraction was undertaken from buccal scrape samples according to the
method described in Example 1. A iotal of five SNPs in the m1 gene were
investigated and these were the rs2067477, rs2067478, rs2075748, rs542269
and rs2067480. From the five SNPs studied, the present inventors have
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6). The restriction enzynme used for the digestion was
Bsl\, which has the recognition site CCNNNNN LNNGG

W@ SBQoI7TNO. 8), cutting at the position L, prpdusGrngs/000375
sticky ends. The restriction digestion was perforned
at 37 OC for 8 hours. Alternatively, the digestion may
be perforned overnight. @g el ectrophoresis, three
fragnents (58, 7 1 and 177 bp) were visualised when
the genotype was CC, two fragnents (71 and 235 bp)
wer e visualised when the genotype was TT. In the event

. of heter osity at rs542269, f.our S 8, 1
surprisiioly S4SRATESE! bsctialar BEtiven S, SN T HhE i hagbetor
gene 8AYi he REPonBeNg tHerBpyuiid IRedimens ast fr@br;@eqwmnmmmﬂic

determ ne the SNP at rs542269. Accordi ng? y, the
receptgr jantagonistssghe pethwd of gripapingngrdlie molymernideas i wasg by

YN I : Lt apl
resticfoh S l8| el o OTRNERE TRELS AOLANGLAL Iy methos
described tiheEXarhplies2 BT he. propédunmeaidok appfdxmaidiy twb heayCRvith a

.. and restrjction. digest may be included in the kit. The
mm'mRNSﬁﬁwB@e&&eaﬂ% detect the SNP at rs542269 for
determi ning the response of the subject to nuscarinic

Accorﬁiﬁ@ﬁg‘ptﬂ% FRbARABH Wad (183 T Bl tesEIPARIRMIhe tHRSRAPOREEQT a
of SNPs with response to atropine treatnent 105
myopis suipiast o eatmentasithe thusicatinistresppics antagonistag to t he
treatnment regime described in Chua et a/., 2006. The
] .ected according to the eligibility
The h@#%@ﬁ%pﬁgﬁﬁ%d in Chua et a/., 2006 and the study
was approved by the Singapore Eye Research Institute
1. ReDevd B apalymBighisas of @®, Téspdnded to atropi ne
treatment were defined as those with progression of

2. SRB45bEH A olymorphisms of CC, TC and TT.

Table 1. Observed frequency of subjects with various genoiypes and response

fo airopine treatment.

Genotype at No of subjects: No of subjects: Total no of
rs2067480 (first 2 SE worse by at SE worse by less | subjects
alphabets) and least 0.5 D than 0.5D

-1s542269 (third and | (Non- (Responders)

fourth alphabet) responders)

CCTT 25 39 64
CTIT 4 10 14
TTTT 0 1 1

CCCC 0 1 1

CCCT 4 16 20
CTCT 0 2 2
NNNC' 0 3 3

Total 33 72 105

" This notation "NNNC" indicates any genotype at rs2067480, and TC or CC at rs542269.

Table 1 illustrates that a test criteria using the outcome(s) in these SNPs could

predict drug response.
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equi val ent, SE (cycloplegic autrorefraction) of |ess
than 0.5D Diopters) in a period of tw years.

w@ywbogdieyi ¢ aut orefracti on was neasur ed accorBPCT§G2008/000375
the met hod described in Chua et al., 2006. Treatnent
was deened to be ineffective when the nyopia increased
by nore than 0.5 D. Worsegmi ng of spherical equival ent
(SE) by 0.5 D or nore was consi dered as undesirable
and constitutes the non-responsiveness. Wrseni ng of
SE by |l ess than 0.5 D indicated that the nyopia was

d { { f act
The s JRTRERE HRAORROVHES 1 Aend Rrkints, BT PRn s dwg retters
repres\‘éEexﬁg ﬂﬁ’}@ gé?ﬂﬁg@%ﬁ%%mw A the thiRt Hed f6@EC idtked répresent

np of five SNPs in the m qene wer e
the genetvwns algisbdd28Qdeshectivelr Ehe Benplypecit£aEh lpeus rapesified

by 2 Iéﬁ%g? lg'%%g %géé@gggeﬁ%h?éﬁw%géﬁﬁeoﬂ Fﬁ’ﬂ@ctehg lrﬁ ltP{g B Swith

I nventors navesurpri si

numbé@entidate dhamuasisn of aubjecteeliie ¢he tspeciﬁblEPng'fotydses fdr that
receptor g%ne and the response to therapeutic

row thatchfilest st IRy EPIPARSERTAMIERIPERS oF ibeiiss. The fotals for
each f?ﬂf Q%’Q%%&ﬁed BHthﬁkﬂQﬁieoufl ﬁite&ﬁﬁ%n e I&é‘terow r tpresents the

I STs Was restr ction fragment |eng
total mmtyermfpbspmmde(réz@nﬁ)nmmmm@mo t he net hod descri bed
in Exanpl e 2. The procedure took approxinmately two

ays, wth 8. hour di gest peri.od,
For e Ganating I MaTEient hatbdiioh, B iffletee, sapeles of 3
subjeéi8t gravented | hﬁe RAGAHIBEIST &F fAEPPehoBpe] 8ETs842269 and one
treatment with nuscari n| C recept or ant agonl St s.

allele @ss 2 4ARS- diowenaiel able1! shoyssi7itad a gEeyam may @ﬁgompass
the u%_of He ahd-ctin [tﬁé%mﬁgosbgl%ﬁ Ry 5%391“\/6%5’( Pé%a?&l@ss of

the SNP at rs2067480. Alternatively, a C in the rs542269 position is indicative of
a positive test regardless of the SNP at rs2067480.

By collapsing the genotypes (rows in Table 1 above), the final test contingency
table can be expressed as shown in Table 2. The first two rows in Table 1 were
merged to give the genotypes representing a negative test in Table 2, and the

last five rows in Table 1 were merged to give the positive test genotypes.
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Table 1. Cbserved frequency of subjects with various
genot ypes and response to atropine treatnent . Table 1
WO RdoastTiat es that a test criteria using the ourCDE&{®3/000375
in these SNPs coul d predict drug response. The rows
i ndicate the genotypes at the 2 positions (loci): the
first two letters represgat the genotype at rs2067480,
and the third and fourth letters represent the
genotype at rs542269, respectively. The genotype at
each | ocus is specified by 2 letters or bases, one for

10 el l S dl S48 ta,[bl ete,sstqg,treatment

qnpr‘l fied mannt vpes for that rowthat fulfilled the

drug response NﬁNrerrent or jotherwi se. The totals|for

each row are spegidihg ?tl ghe| BRESFEMDERPit col um.
S

The | ast row represen he'to esponders
and non-respondmterve‘?ﬂ)ibnt haope g‘%“’%ﬁ%ﬁg&";

i nsufficient nmat in the jsolated sanples of 3
subj ects preven &C Yf“e det er n BEtW@nSeQédtHyelegelﬂmryteTOtal
at rsb42269 and one allele at 0 SEO@FAR. intiToRse) |
Tabl e 1 showed tg]glth,o@sé‘,{é'd | DpverRY yEREOTPass the yse

of CC and CT in jileyd: p03|t|on as a positive
test regardl es_ ,er@ P at r320674SQ .

I.‘-I a C© 111 I.IIC IDJ+LLUU [JUDI CTUIr 1

(r:r%’ézé\éf cg positive test|regardl ess of the SNR

% ccﬁg apsi ng the ggpotypes (rows in Tabl?

TQI) %Kﬁ@ﬁz Bfe flinal test cont ngency table can be (74%)
Tlexpressed as shown in Table 2 The first two rows |in

POSHIYEITRS8Te nerged to give the genotypes repr esent|ifig
Ary gegstypo aot est| 4 n Table 2, an@3the |ast five rows i(ge(y)
covalddeaBowere nmegrged to give the positive test °

genotypes. Tabl € 35 f3@,Py two {abl(ggsd)ow ng test resds

and—effectiveness of treatment . From fapfe 2, it can
be seen that a DNP genotype conprising a C at
From Teb06 24B@an be seen that a DNP genotype comprising a C at rs2067480

and a TT at rsb42269 indicated that a subject was likely to not respond to
freatment (negative test) and any other DNP genotype indicated that a subject
was likely to respond to treatment (positive test). Put in another way, a DNP
genotype comprising a CC or TC at rs2067480 and a TT at rs542269 indicated
a negative test and any other DNP genotype indicated a positive test.

If the test outcome is positive — expected to be 26% (95% CI 18-35) there is a
85% chance (calculated from 23/27 x 100%) that the subject is a responder to
freatment and treatment may be justified on the basis of the likelihood of
efficacy. If the test is negative, there is still a chance that the subject may still
respond to ftreaiment. In this instance, the decision to start treatment or
otherwise for myopia could be made based on clinical grounds including the

age of the subject, the history of progression over the last year and/or the family
history of myopia.
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and a TT at rs542269 indicated that a subject was
likely to not respond to treatnent (negative test) and
w@pooonsdiez DNP genot ype indicated that a subj erCT/862008/000375
likely to respond to treatnment (positive test). Put in
anot her way, a DNP genotype conprising a CC or TC at
rs2067480 and a TT at rsj42269 indicated a negative
test and any other DNP genotype indicated a positive
test. If the test outconme is positive - expected to be
26% (95% C 18-35) there is a 85% chance (cal cul ated
Statisfrom 23/ 27 x 100% that the subject is a responder to
—Ji—cléeat ment and treatnment may be justified on the basis
of the likelihood of efficacy. If the test is
negative, there is still a chance that the subject may
Statistigs w&rerc;alemmed aceqrdingddp standardifgrraulagst ance, the
decision to start treatment or otherwise for nmyopi a
could be nmade based on clinical grounds including the
Fisherdgexadt ptvedus 00)28t , t he hi story of progression over

Odds Fﬁ?t?p%’ gaé?é?/‘i t 2@%@&?9 g]"ﬁ%re’gcysé%c)/@g?@dﬂ’@ccordl ng

Spemﬁ&tgsé@’/&fﬁfmcf -offiggpe. Fisher's exact p value 0.0331
(e} 9591 : 1.07-10.82) Sensitivity

Positie2 pyestictige: vac_hze% 0(8p%Glt B6i95) 889 95%CI : 71- 96)
p 95%C1 : 65-95) Negat i
NegalRnrekifyE B o o I T2 00) hore that the

Note it tie pbaashiaged ba tBstaH@mmes iright coflrmAmofofabl@ll bdikate the
i ndi cate the proportion of subjects with negative and

propogissy f w.w%twmg@gﬁgve aBd rasdiver iesb reswis, ept the proportion
of re%@cg}%ggfeﬁ’ﬁ gse. ﬁ%@egﬂg“e%ngﬁgﬁédsW%Jr@aguﬁgﬁﬁ obtained a

negative test result compared o a positive test result in our trial (these

percentages may be different in a different target screening population). The
last row in Table 2 indicates the percentages of responders and non-responders
to treatment. These showed more subjects responding to treatment rather than
not responding.

interpretation of statistics

When the odds ratio is above the value of one, it indicates that the test resuit
(genotype combination) is significantly associated with the drug response
(myopia progression). The Fisher's exact probability test was used to test for
statistical significance because one of the cells has a number of less than 7.
The p value of 0.0331 indicates statistical significance at the level of
alpha=0.05. A high specificity and moderate sensitivity of the test has been
achieved. In any diagnostic test, the threshold for considering a result to be
positive or negative may be varied so that the sensitivity and/or specificity will
change. However, the change in the sensitivity and/or specificity is reciprocal to

one another. in other words, it is difficult to have a perfect test of very high



10

negative test result conpared to a positive test
result in our trial (these percentages nay be
waoledobossamt in a different target screeni ng popPCEBGZNNG/000375
The last row in Table 2 indicates the percentages of
responders and non-responders to treatnment. These
showed nore subjects respgnding to treatnent rather
t han not responding. Interpretation of statistics Wen
the odds ratio is above the value of one, it indicates
that the test result (genotype conbination) is

n|f antI 00|a ed with e d respon L
sensituf ond/op et R0t EnSehe R, “EE [P SBaBpinetgn of
sensﬁivﬁ?tanw §;§@t§1ﬁé|€y ireatiebbls oftahi gddigad astoniidd €a e clinical

because one of the cells has a nunber of |less than 7.

scenafipeol iy Hig e2s8¢ wWheaggdhe ihgsbaldls & capiiryqusayariable (like body
mass B8R 019808 Ulpdd e el Rt T Aep o Upllhung curee

The réla&\relwttﬁgiepedltlvérpradyctlde awllmesumpheeﬁ’nat wihen the Micrledult is
for coRS|der|n a resul ositive or negative

positiignfn GNORFT @Y CoRATITG IpotrEs RGNt § Mol wWheTaas & odest
negatggﬁﬁé&hﬂ{é Yralid | ﬁl@%ﬁt a e te&@“ﬁ\agnﬁﬁ%‘é velty h&dictive

sitivity and or specificity is reciprocal to’one

of treatmenhéailure. ot her words, it is difficult to have a
perfect test of very highsensitivity and/ or
specificity at the sane tinme. The idea! conbination of
sensitivity and/or specificity in a test is often
deci ded according to the clinical scenario, or, in the
case where the threshold is a continuous variable
(l'i ke body mass index or bl ood glucose), the
characteristics of a receiver operating curve. The
relatively high positive predictive value inplies that
when the test result is positive, the chances of
responding to the treatnment is high, whereas a nodest
negative predictive value inplies that a negative test
may not be very predictive
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WO e@anmdnt .

nucleic acid nodification(s) is correlated to the
probability of the subject responding to the

2. The nethod accordi ng to clai m 1IPCTWRE2008/M00375
the eye condition is nyopia. 3. The method accordi ng
to claim1 or 2, wherein the nusacarinic antagonist is
sel ected fromthe group qggsisting of atropine,
benztropi ne, darifenacin, dexetimde, dicyclom ne,

di menhydri nate, di phenyhydram ne, flavoxate,

gl ycopyrrol ate, homatropi ne, hyoscyam ne, i patropium
or phenadri ne, oxybutyrin, pirenzepine, procyclidine

Claimgy dr ochl ori de, propi omazi ne, scopol ani ne, sol i fenacin,

tiotropum tolterodine and trihexyphenidyl. 4. The
met hod according to any one of the preceding clains,

WACLRILd B6r ﬂ%@r]nﬁaingng‘?é)lrégﬁ & %’r’”aﬁ Léglrbg%‘&cﬂ at least one

mucosal , | acri nal secreti ons,
C onjseannic vetepios sardagonish bzatreéntsfor katdedstodeagye condition

I .. . .rhe, hod di . f
SPRUBASR delernnONGPE) @ SRERR (AR a the sublect, the
ngehbiypatdfafel Suls|eEefdn ateidabl oR¥ Hudibigahdi@molfita®én of at

extension, ligation, invasive cleavage, sequencing,
pigasieones endsearinic ggcepion (AGR) and/estits dranseriptianateand/or

I .pol,ynor phi, s RELP),. se nci.ng, | ti plex

| b RaRRa R Wteh e ORI ER oo Bbfite fgr the
PRBcRIsaciEmodificaidn(¢) B eofbiated Y& tirsprolsabifyeof the subject
specific anplification, snapshot m nisequencing,
sfesnandingstel thedreateipl i fi cation, transcriptional

nmedi ated anplification, nucleic acid sequence-based
anplification and/ or helicase dependent anplification.

6 Théhmaetimet eud oadingridictaimt D, alngretmtheodyd bendgition ésimygpia.

cl aims, wherein the nucleic acid nodification

conprises at | east a single nucleotide

The method according to claim 1 or 2, wherein the musacarinic antagonist
is selected from the group consisting of atropine, benztropine, darifenacin,
dexetimide, dicyclomine, dimenhydrinate, diphenyhydramine, flavoxate,
glycopyrrolate, homatropine, hyoscyamine, ipatropium, orphenadrine,
oxybutyrin, pirenzepine, procyclidine hydrochioride, propiomazine,

scopolamine, solifenacin, tiotropum, tolterodine and trihexyphenidyl.

The method according to any one of the preceding claims, wherein the
sample is isolated from the buccal mucosal, lacrimal gland secretions,

tears, conjunctival tissue, cornea cells, blood and/or saliva.

The method according to any one of the preceding claims, wherein the
nucleic acid modification is determined by hybridization, primer extension,
ligation, invasive cleavage, sequencing, polymerase chain reaction (PCR),
restriction fragment length polymorphism (RFLP), sequencing, multiplex
ligation-dependent probe ampiification (MLPA), micro PCR systems,

microfluidic chip systems, allele specific ampilification, snapshot mini-
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10.

pol ynmor phi sm (SNP), a doubl e nucl eoti de pol ynor phi sm
(DNP), a nucleotide deletion, a nucleotide addition, a

woembesa7aci d anplification, a rearrangenent oPCT/B&2008/000375

muscarini c receptor gene and/or its transcriptiona
and/ or transl ational product, and/or alternative
splicing of the transcri ki onal and/or translationa
product. 7. The nethod according to any one of the
precedi ng cl ains, wherein the nucleic acid

nodi fication is in one or nore alleles. 8. The nethod
according to any_one of the precedi ng clains, wherein

ERCREIR0eistrand HispiRGamenit amphflgafilw atrasefriRgopaimediaed
S APTMAGAL Dy S6RPA0G, MR8 pdh EAROITRLIRH RASH koo

dapﬂnelent amiplificatttbrf.i cation is in a non-codi ng regi on -of

t he nuscarinic receptor gene. 10. The method accordi ng
to any one of the preceding clains, wherein the

TRE Gidthad Cadc%%ﬁb% ﬁﬂﬂ%n@oﬁﬁ@%?@ééﬁ n%@léiﬁl%, HHEEIn the
consi st ncg muscari ni c

nusieipt ACi eﬁ@lﬁqatlonTh@rnﬁtlm at:c&ﬁe@tn@ teingley miRieqiide

A R e
mmwtmewere@loanﬁ nneleoﬁdé leiditiors edlinngletd acigsamplifiction, a

t he nmuscarinic receptor gene conprises a seguence at
TeasenIssent S fhPoRySSAINC SEEEPIST N\Kgne age/oy its transcriptional

B e d g y e
SO r MRl iBaudh RGP SETRESshotpy Snetne
traasdriptiahaloand/onmanskasional predstt.one SNP at position
1353 of
The method according to any one of the preceding claims, wherein the

nucleic acid modification is in one or more alleles.

The method according to any one of the preceding claims, wherein the

nucleic acid modification is in a coding region of the muscarinic receptor
gene.

The method according to any one of the preceding claims, wherein the

nucleic acid modification is in a non-coding region of the muscarinic
receptor gene.

The method according to any one of the preceding claims, wherein the
muscarinic receptor gene is selected from the group consisting of the m1,

m2, m3, m4 and m5 muscarinic receptor genes.

The method according to any one of the preceding claims, wherein the

muscarinic receptor gene is m1 muscarinic receptor gene.



10

15

20

25

12.

13.

14.

15.

16.

17.

18.

SEQ ID NO 1 (rs2067480) and/or one SNP at position 52
of SEQID NGO 2 (rs542269). 14. The nethod accordi ng

wao eooanysione of the precedi ng clains, wherein tPEr/SG2008/000375

nucl eic acid nodification conprises a C at rs542269,
thereby indicating that a subject is |likely to respond
to nmuscarinic receptor anrijagonist treatnent. 15. The
nmet hod according to any one of the preceding clains
13, wherein the nucleic acid nodification conprises a
CC or TC at rs542269 for both all el es, thereby

that. a subject is_l,ikel

ndi
AR B P S B ot e pedesrling TR wiierein the
lﬁﬁﬁ‘ée%lé‘c‘?@éé’éwg §Enan¥ofiiftises tehes&ﬁl%?ﬁfé' Ngt qkasi™sgs %

wherein the nmuscarinic receptor antagonist is
bemolsigeus to BEQHR Nt hed aattagmenhthareotiny one of the
precedi ng cl ainms; wherein the nucleic acid
nodi fi cati on conpri ses at |east one DNP conprising a
PP ragthpasadddrtin g%aﬁf/ opfeQof %é@rededlh 2083 Qyhéragh ahe
SNP at position 52 of SEQ | D NO (r5542269) 18. The
ﬁ\é@‘ﬁ@oa%@ dﬁ@@lflﬁ@thrbcemﬂﬁewt leaﬁe@r@ S 3 position 1353 of

SECPIRD PR ISyt EPADA T g 1 o

P drydd@@60n nuscarini c receptor antagoni st treatnent
and (ii) any DNP genotype other than that in (i)
indicates that a subject is likely to respond to

TRUSHBIHIY GcESRRY % ) 898nb§’thé {J‘?é‘ééﬂ?l‘?@ -cldiths, NIBerein the

nmet hod according to cllaim 17 or wheT el n
nucleic acid modification comprises a C at r3542269, thereby indicating

that a subject is likely to respond to muscarinic receptor antagonist
freatment.

The method according to any one of the preceding claims 13, wherein the
nucleic acid modification comprises a CC or TC at rs542269 for both

alleles, thereby indicating that a subject is likely to respond to muscarinic
receptor antagonist treatment.

The method according to any one of the preceding claims, wherein the
muscarinic receptor antagonist is atropine.

The method according to any one of the preceding claims, wherein the
nucleic acid modification comprises at least one DNP comprising a SNP at
position 1353 of SEQ ID NO: 1 (rs2067480) and a SNP at position 52 of
SEQ ID NO: 2 (rs542269).

The method according to claim 17, wherein
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19.

20.

21.

22.

(i) a CCor a TC at rs2067480 and a TT at rs542269
i ndicates that a subject is likely to not respond to

worgeasiim ¢ recept or antagoni st treatnent and ¥CT/3Gz00§/000375

DNP genotype other than that in (i) indicates that a
subject is likely to respond to nuscarinic receptor
ant agoni st treatnent. 20.o5The nethod according to any
one of clains 13 to 19, wherein the nmethod of
determining the SNP is by restriction fragnment |ength
pol ynor phi sm (RFLP) and/or sequencing. 2 1. The net hod

' | aj . wher ei f
Jr2 Eiir 8eh e ePhsntos 56 shar Budep aad & I atvsez200
Jhdichtes HERld subREt as NkBIYOTL @bt rBSpdHd HaISAasEd ric receptor

receptor gene using at |eéast one primer conprising SEQ
| gytagenist featsngntagfent t hereof and/or at | east one

50 BB ONE, 0o cofier b BIEL o) AR, Bt £ e
Wikiely ®itrespand to ntuscasinid iceptoreamtagmist freatment.

determ ning the size of the fragnent(s) obtained after
the enzyne digestion; and (iv) determ ning the SNP

\%’\ﬁﬂé’hi’é?ﬁo%%gco% BLRRA 18c&018liviigerbm ¢l ai m 21,

ereln the res ction enzynme conprises MalV.23. The
ng@t bodCacrcarBCnat ts2068748h a0d anvhérati rs54@@68ninidingtes that a

i nval ved s enci ng,a reqgion . of the m. nuscarjnic .
- Slptons LY i 1t resHRng dRe HCAEPIC JREPPIST ngniagepst
| fedihent g @ fragnment thereof to determ ne the

(iiy any DNP genotype other than that in (i) indicates that a subject is

likely to respond to muscarinic receptor antagonist treatment.

The method according to any one of claims 13 fo 19, wherein the method
of determining the SNP is by restriction fragment length polymorphism

(RFLP) and/or sequencing.

The method according to claim 20, wherein the RFLP for determining the
SNP at rs2067480 comprises the steps of;

(i) amplifying a region of the m1 muscarinic receptor gene using at least
one primer comprising SEQ ID NO: 3 or a fragment thereof and/or at
least one primer SEQ ID NO: 4 or a fragment thereof to produce at least
one amplicon; '
(i) digesting the amplicon with at least 6ne restriction enzyme;

(iiiy determining the size of the fragment(s) obtained after the enzyme
digestion; and

(iv) determining the SNP genotype.

The method according to claim 21, wherein the restriction enzyme
comprises NialV,
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23.

24.

25.

26.

genotype of the SNP at rs2067480. 24. The net hod
according to claim20, wherein the RFLP for

waledoeosiimt ng the SNP at rs542269 conpri ses thePGI/BEH08/000375

of: (i) anmplifying a region of the m nuscarinic
receptor gene using at |east one priner conprising SEQ
ID NO 5 and/or at |east é)%e primer conprising SEQ ID
NO 6 to produce at |east<one anpiicon; (ii) digesting
the anpiicon with at |east one restriction enzyne;

(iii) determning the size of the fragments obtai ned
after the enzyne digestion; and (iv) determ ning the
$NE° geetbog peccesdinghéo nelairod 28¢ c vihdireig tseq@leabimg24nvolved

rentherestrﬂ?lo enzneco ri,.ses I ﬁt
SBGhdhg Aqeni,phre, MBUS TS S8k E Beff with, &t g8 one
bﬂﬁ%tr c@'ﬁﬁ)rf@ﬁg? agEM CDVN@eBtd?ra ﬂﬁbﬂﬁ?ﬂ'tﬁéréd‘f Q@td%ﬁmﬁ@&he
at | east one ﬁe condltl on wherein the probe is for

genetypemif tlae $R067480i sol ated from the subj ect
the genotype of at |east one nucleic acid nodification
of at | east one nuscarinic receptor gene and/or its

Mhanaethopt acsvrtingnid/ clainh AN sinaréione RFLPUSE deffmiring the
probe according to claim 26, wherein the probe

BT Al T%5é§2§ﬁd9°6‘ﬁpr'%esc@ﬁp?t%lﬁ%ﬁf ary to at |east one
gﬁ%ﬂf{\hg d ?@@Bh%f B8R 13005 ridid ?‘e&%ﬁ\ﬁ?@%’w@t 4 at least
r transl

ati1 onal product conp east
el erimneac comipoiginfg @EQorDoNO‘régaBd/tort atrleadt. 28e Tpemer

probe aCCgEgi [HI\ICSJ g oaHg u%eoart Ieza7§t o\lﬁ% ér%ppccgnh;e €ye

(u) digesting the amplicon with at least one restriction enzyme;

(iii)y determining the size of the fragments obtained after the enzyme
digestion; and

(iv) determining the SNP genotype.

The method according to claim 24, wherein the restriction enzyme

comprises Bsil.

A probe for determining the response of a subject to at least one
muscarinic receptor antagonist treatment for at least one eye condition,
wherein the probe is for determining from a sample isolated from the
subject the genotype of at least one nucleic acid modification of at least
one muscarinic receptor gene and/or its transcriptional and/or

translational product.

27. A probe according to claim 26, wherein the probe hybridises and/or is

complementary to at least one muscarinic receptor gene and/or its
transcriptional and/or translational product comprising at least one nucleic

acid modification or fragment thereof.
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28.

29.

30.

31.

32.

33.

nmyopi a. 29. The probe according to any one of clains
26 to 28, wherein the the nusacarinic antagonist is

waedoeosad f rom t he group consi sting of atropi NBCT/SG2008/000375

benztropi ne, darifenacin, dexetimde, dicyclomne,
di menhydri nate, di phenyhydram ne, flavoxate,
gl ycopyrrol ate, homatropikhe, hyoscyani ne, ipatropium
or phenadri ne, oxybutyrin, pirenzepine, procyclidine
hydr ochl ori de, propi omazi ne, scopol am ne, solifenacin,
tiotropum tolterodine and tri hexyphenidyl. 30. The
robe according to a one, of ainms 26 to 29, wherein,
RiRhe: ecariies dparpine A8 o i%nwhﬁg%g e Fusgongition s
qh@%hg_nucleotide pol ynmor phi sm (SNP), a doubl e
eoti de pol ynor phi sm (DNP), a nucl eoti de del eti on,
a nucl eotide addition, a nucleic acid anplification a

r arra t.he nmuscari recepto nd/

S crpidibadt aliphe” of siaifre 28, & 2 Bielin fle the
aﬂdéé&armud ahtR{dn¥d iS Beleetat o (H@gﬁdtﬂf@@rﬁélﬁiﬁg‘)@ﬁé‘cropme
and/ or translational product, 3 1. probe accordi

thenziipptivee  clarienscis, 2dexefipgle, mseqlwntnee rd;meahudrmate

ATb e MRk, TBubtate" oRRBp ol Chéiefpfins, foscifnine

wbatrepxum he orphéradrirgs i dom)tiufyrmat | prnenzepme a andcyr:gndme

e of, the nuscarinpic recepﬁ gene % Probe
@2159& lagde o BFYPIBREZEE, ¢ | HHWO PG, 330l %\H‘?&"@al ntpfgpeum,

“@ﬁéﬁd&néshétﬁw&g}gh%ﬂf nis in a non-coding region of

e nuscarinicr epto ‘gene. 34. The probe according
to any one of clainms 26 to 33 wherein the

The probe according to any one of claims 26 to 29, wherein the nucleic
acid modification comprises at least a single nucleotide polymorphism
(SNP), a double nucleotide polymorphism (DNP), a nucleotide deietion, a
nucleotide addition, a nucleic acid amplification, a rearrangement of the
muscarinic receptor gene and/or its transcriptional and/or translational
product, and/or alternative splicing of the transcriptional and/or

translational product.

The probe according to any one of claims 26 to 30, wherein the nucleic
acid modificafion is in one or more alieles.

The probe according o any one of claims 26 to 31, wherein the nucleic

acid modification is in a coding region of the muscarinic receptor gene.

The probe according to any one of claims 26 to 32, wherein the nucleic
acid modification is in a non-coding region of the muscarinic receptor

gene.
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34.

35.

36.

37.

38.

39.

40.

41.

WO e@efsar2 genes.

muscarini c receptor gene is selected fromthe group
consisting of the m, n2, nB, md and nb nuscarinic
35. The probe accordi ng to angCDH&2008/000375
claims 26 to 34, wherein the nuscarinic receptor gene
conprises the m nuscarinic receptor gene. 36. The
probe according to clai my35, wherein the probe is for
detecting at | east one SNP. 37. The probe according to
clai m 35, wherein the SNP conprises an SNP at position
1353 of SEQ ID NO 1 (r32067480) and/ or an SNP at
Ssitio pr abe

L minH Ao R BRY cPaP el ST 25 Tonan oWhBrFB the

RG9S IHEREESHBT @‘enbel%séel@&%oﬁ AOHERISE Pbup BMEIsting of the
nmuscarini ¢ receptor gene including the nucl eotide at

FBdi M2om3L 3648 a5t rEEQIUIDARIDIC RCcepdor genespr obe accor di ng
to claim 38, conprising at |east 10 contiguous
nucl eoti de sequence of the m nuscarinic receptor gene

iTd ystobg hbeording ¢ot anle ate posicldime 2858 @4,SWBeréin the
NO 1., 40. The probe according to any one of clains 26
{rpUSGATinif ERGE Ok SB\%”%P%‘ES‘@”@@%W sEkMWissaknie feecRiPr gRBe.

m  nmuscarinic receptor including the nucl eotide at
position 52 of SEQID NO 2 4 1. A probe according to
cTte praite acoumimg;it@@lan'm Béasthetbincinat ppbeus fonadetettirde at

Sl %uence g{Pthe muscari ni ¢ receptor gene including
REStRG 80F-de at position 52 of SEQ ID NO 242. The
probe according to any one of clainms 26 to 4 1,

wherein the probe is |abell ed.

The probe according fo claim 35, wherein the SNP comprises an SNP at

position 1353 of SEQ ID NO: 1 (rs2067480) and/or an SNP at position 52
of SEQ ID NO: 2 (rs542269).

The probe according to any one of claims 26 to 37, wherein the probe -
comprises at least one sequence of the m1 muscarinic receptor gene
including the nucleotide at position 1353 of SEQ ID NO: 1.

The probe according to claim 38, comprising at least 10 contiguous
nucleotide sequence of the m1 muscarinic receptor gene including the
nucleotide at position 1353 of SEQID NO: 1.

The probe according to any one of claims 26 to 37, wherein the probe
comprises a sequence of the m1 muscarinic receptor including the
nucleotide at position 52 of SEQ ID NO: 2

A probe according to claim 40, comprising at least 10 contiguous
nucleotide sequence of the m1 muscarinic recepior gene inciuding the
nucleotide at position 52 of SEQ ID NO: 2
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42.

43.

44,

45.

46.

47.

48.

43. The probe according to claim42, wherein the probe
is labelled with a radioactive tag, a fluorescent tag,

w@2@besiirum nescence tag or any ot her tag whi cPCEGIIO®B00375

the probe to be detected. 44. A kit for performng the
met hod accordi ng any one of clains 1 to 25 conpri sing
at | east one neans to detgymne the nucleic acid

nodi fication. 45. A kit for determ ning the response
of a subject to at |east one nuscarinic receptor

ant agoni st treatnent for at |east one eye condition,

mpr sl ng st one be. accardi n
FFEBre alediaing 85 gn? Re o aicis aBrfg #6. wafel 488 Frsbe is
BeeEl&Er conprising at | east one neans to detect the
presence of the | abelled probe. 47. A kit for
determ ning the response of a subject-to at |east one

T8 ohe ARG, &, oo Wkygh 3PeTERlNe, S i BelEal -

tdmoé@tlvadag'p B ﬁiﬁﬂeﬁteﬁt&égt aottenifumiBlescents itag Y aplydther
3 and/or 4, at |east one pol ynerase, and/or at

fagaaioh Al TMecPTobR Teibe, RICRE. A Wit for

determining the response of a subject to at |east one
muscarini ¢ receptor antagoni st treatnent at |east one
eye condition for the SNP at rs542269, wherein the kit

ARt TeeirStging e RO A paf B can i o abiefaht 10 25

cBRprishy &t léhspéh@ﬁ@érm t8Uetérnifiht 7€ PRE[IE AcidomBBicaién.
of clains 44 to 48, wherein eye condition is nyopia.

50. A kit according to any one of clains 44 to 50,

Awpl‘?rfglj He{erﬁ%irm'{a ctﬁéirggﬁonse of a subject to at least one muscarinic

receptor antagonist treatment for at least one eye condition, comprising at

least one probe according to any one of claims 26 to 43.

A kit according to claim 45, further comprising at least one means to detect
the presence of the labelled probe.

A kit for determining the response of a subject to at least one muscarinic
receptor antagonist treatment for at least one eye condition by for the
SNP at rs2067480, wherein the kit comprises at least one primer

comprising SEQ ID NO:: 3 and/or 4, at least one polymerase, and/or at
least one restriction enzyme.

A kit for determining the response of a subject to at least one muscarinic
receptor antagonist treatment at least one eye condition for the SNP at
rs542269, wherein the kit comprises at least one primer comprising SEQ

iID NO: 5 and/or 6, at least one polymerase, and/or at least one
restriction enzyme.



10

49.

50.

receptor antagoni st is selected fromthe group
consi sting of atropine, benztropine, darifenacin,

wa@leocoensstrde, di cycl om ne, di nenhydrinate, PCT/SG2008/000375

di phenyhydram ne, flavoxate, glycopyrroiate,
homat r opi ne, hyoscyam ne, i patropium orphenadrine,
oxybutyrin, pirenzepine, 3procyclidi ne hydrochl ori de,
propi omazi ne, scopol am ne, solifenacin, tiotropum
tol terodi ne and tri hexypheni dyl .

A kit according to any one of claims 44 to 48, wherein eye condition is
myopia.

A kit according to any one of claims 44 to 50, wherein the muscarinic
receptor antagonist is selected from the group consisting of atropine,
benztropine, darifenacin, dexetimide, dicyclomine, dimenhydrinate,
diphenyhydramine, flavoxate, glycopyrrolate, homatropine, hyoscyamine,
ipatropium, orphenadrine, oxybutyrin, pirenzepine, procyclidine
hydrochloride, propiomazine, scopolamine, solifenacin, tiotropum,
tolterodine and trihexyphenidyl.



