USING MORPH SMS OF THE BI CDL GENE AS ) R DI AGNOSI NG ANTREATI NG
MYOPI A BACKGROUND OF THE | NVENTION Field of the Invention 10001] The
present idYERG @RNG 1A (MBOROIMORPIAI g a3k MFIIMpBe piDel, Gamds AS ARITTHO ar
relates to a method for dlagn05|ng nyopra and/or nyopra rel ated
conplications by det érfhRd} SIS AYDeT RUATEHIG §&Y PAlynor phi sm)
genotype in the Bl CDlI gene. Furt her, the present invention relates to

a nethod for screening a nateri al for treatrqg\gébﬁéa arid/or nyopia
rel ated conpli cati onsBARSeHIpOTONILOK AdIRel kON0002] Myopi a,

al so called near- or short-sightedness, is a refractive defect of in
which collimted |ight produces image focus in front of the retina
when acdbtifoddht dnvérdione] axed. Those with myopi a see nearby objects

clearly [hog11di stanpt HRREACHS cARREREIaRL ULT £dne bl hfchﬂE’érﬁ)smtﬂhﬁt}/%P%p%lnh in
is toog, or the cornea is too steep, soO |rrages are focused in

vitr eOM?JSL\lt%% i€ a?e\éeto &Qﬁtodttggaggﬁosuﬁg EilHOpl'Cl re dIeld comerﬁréfﬁftons

| 0003l con e péeva enc
the conditi varr e ng popul ati ons genders and ages Invest
opht hal ?P@J IFgage ﬁﬁ@gﬁng‘é G 605@6 CHYBRINTENSEr Gt 178hodal@) ! gene.
Fornos Med Assoc 2001; 100: 684-91). In the USA, the preval ence of ny
was est iffvehed the meseapmmtinmrellagpszswé mb@eftagssemngz motes4! yeramsating
(Arch Ophthair ol t983." 01.405-7), In the Baltinore Eye Survey,

nyopi a wagplessl/conyopiaiciatackpli¢dDnd?) conpared with whites

(28.19% (i nvest Ophthalnoi \its Sci 1997; 38: 3:34-40). Hi gh nyopi a

(deflnd as refrac power -5.0 Din this study) accounted for
27% to B595TApLign P}ﬁiﬁoiﬁaléﬁ'é&% corresponding to a preval en.ee of .7%

to 2% i poaoee O popwdiatil Qﬂcdll&dtrf&@r-ldﬁ/éh()r/t\l’si‘éht@rlaéil@é A®Efractive defect of the eye

in which collimated light produces image focus in front of the retina when accommodation
is relaxed. Those with myopia see nearby objects clearly but distant objects appear blurred.
With myopia, the eyeball is too long, or the cornea is too steep, so images are focused in the
vitreous inside the eye rather than on the retina at the back of the eye.

[0003] Myopia is a common eye condition worldwide. The prevalence of the
condition varies widely among populations, genders, and ages (Invest Ophthalmol Vis Sci
1997;38:334-40; Optom Vis Sci 2001;78:234-9; J Formos Med Assoc 2001;100:684-91).
In the USA, the prevalence of myopia was estimated to be approximately 25% between
ages of 12 to 54 years (Arch Ophthalmol 1983;101:405-7). In the Baltimore Eye Survey,
myopia was less common in blacks (19.4%) compared with whites (28.1%) gInvest
Ophthalmol Vis Sci 1997;38:334-40). High myopia (defined as refractive dioptric power <
-5.0 D in this study) accounted for 27% to 33% of all myopic eyes, corresponding to a
prevalence of 1.7% to 2% in the general population in the USA (Arch Ophthalmol

1983:101:405-7). Taiwan is among the highest risk areas in the world for myopia. Using



than -6,0 D for high nyopia, high nyopia is nuch nore conmon in Asia.
The percentage of myopia in Taiwan is 18% anong Tai wanese school boys

and 24% ng .Tai ese, sc irl .1 Fo s Med Assoc .
20011 00 beAte P R dER e ET B G P Aslish hisgRkr h{ERamYsida 15 Theh agseepRgon in
anong young nen inapore (Optom Vis Sci 200138:234-9). Furthernore,

the prevatiendec GFrcRydps al Myopiady dasyagsils 7ranweh T vaseeseosherddyapee 24%
nati onw de surveys (participant nunmber > 10; 000) conducted in 1995

and 200am¢r@O04pngse spopl airiss(Jassowisdtied Adisvh 2001;60@:084-9b).i Adhentgtals are
conditions such as retinal detachnent, nmacul ar degeneration, and

gl aucomevehthifi@s deenhestivateshriddaimeo®oyofindididnes s ApRagFshaolis Sci
children in the USA is attributable to nyopia. Substantial resources

are regu f ot o\C ti i h - |
quighe st eIt ocak, ARELEGE Elﬁg%@@al%?cgg(%f?r&Z&k&Q 1sa§1c?eg§§%qg r;[%ﬁvan based on

contact ens orthoKerat ol ogy, ore erateeto laser 1'n

situ keratom |l eusis (LAQ110.  However, these rrectians do reiar
corpi i carrnse SRbRES AR, R nbiRErs T0LBRG Bl S 1 MGigb.
9:66-71), orthokeratol ogy Surg 2003;19: S247-9; also im _ myopia costs
an esti mBO%H $25812h cnyeRIk He agwsiastd et Brientia ddadpeosendgysing such as retinal
Opht hal mol  Cor nea 2003; 22: 262-4) and surgi cal procedures (.1 Refract

c addi t idstrahmenis ksadudarnyaypesativm arhie gldSpgme.r eatmeritecofesemagegathal Areh of
Opht hal nol 1994, 112; 1526- 30), [0005]While studies have found t hat

sever al WingkSswanhenatstiiddudiedrdro ienué rosaent aﬂmbdtagé%SmybEian Hubeiaggal
have indicated a strong genetic influence on nyopia with the

ve it strong genet [ m .
Soi 20010 T35 b tienay EATAL Ry ar SR Bk A R RIS M e

- h | moj . 85 - 6).. ' fam | , Lt h
repor t o PRE Py YLD AL oGRS esnt® Hr Se TRt bt gFASTR).

hi gh myopi a (I nvest Ophthal nol Via Sci 2004, 45: 3446-52). Several

st udi es }%“éede’deﬁl?ﬁ??sf?ré?“é’dmé dg /P) arevERhHiengCY @ptoRplicAtignsenentigged above.
73:279-82; JA MA 1994; 271:1323-7, Invest Ophthal nol Vis Sci
2002443188830, Qu@maibes 8tiind 0991 716: .88 Df @@ntatt kuest(COphOhal @phih¥inso]
Sci 2004, 45: 2873-8). However, while few papers reported identifying

suscept iibY&gees],), nonkeafolopg (Sbiwdh es0havechagnnd eplg Gabatetes (J Refract
identification highly questionable. [0066] Accordingly, what is ee ed

in the @[xf% S0A198bIRd) fap i @%ghi'ﬁgnaltﬁﬁ(@%h%y&%&ﬁé&&%@?éﬁmﬁ@e&g of

anel l ora;iliaand/ or nyopia related conplication

gr'aEg :1 g%b%%%g%%g%g%%&@%g i@xgnio%"fe? LEONRLAY bR AR T899 159526-30).
[0005] While studies have found that several risks were attributed to environmental
factors, twin studies have indicated a strong genetic influence on myopia with the estimates
of heritability ranging from 58 to 90% (Invest Ophthalmol Vis Sci 2001;42:1232-6; Genet
Epidemiol 1988;5:171-81; Hum Hered 1991;41:151-6; Br J Ophthalmol 2001;85:1470-6).
Using family data, it has been reported that a family history was a significant risk factor for
high myopia (Invest Ophthalmol Vis Sci 2004;45:3446-52). Several studies also
demonstrated a similar finding (Optom Vis Sci 1996;73:279-82; JAMA 1994:271:1323-7;

Invest Ophthalmol Vis Sci 2002;43:3633-40; Optom Vis Sci 1999;76:387-92; Invest

Ophthalmol Vis Sci 2004;45:2873-8). However, while few papers reported identifying



rel ated conplicationsa subject, conprising, obtaining a biological
sanple froma subject; and determ ning at | east one SNP genotype in

the BI CDL ge i n_the biological npl.e,. wherein he presence of the
SNP genotpe okt RLPes EFG TERe ﬁﬁiee%tldlﬁé%&%cbgﬁ% TBPEH ﬁgai)ir%%klng the
(0008JThe present invention also provides a nethod for screening a

mat er i al 9EBTI¢ioatTHYY Myopiracdad/ or nyopia related conplications in a
subj ect, conprising, test material with a cell expressing the Bl CD
gene, and08é] ect Angprdinghit evliaalis hhateddiul tt est, ihe rexthoéssi dingabsitfereating,
BI CD1 gene as conpared with a control. [0009] The present iner

provi despavdreinRas afeliofdi@ath Nghia MPWERL Y rPitcd 8oBpIiOfRRKE.NG and/ or

nmyopi a r&ated conplications, conprising, admnistering to a subject a
pharmaceutically effective anount of the material obtained by the

met hod di scl osed abopRITEIRIMATEPIOF VAN IRV ENTION provi des a

met hod of assessing a subject for probability of response to a myopia

t herapeuti c_agent conprising detecting at |east one SNP genotype in ‘

the Bl COP08Ene, Whfepgpit thenppesenceessf methed SNPligemuingpmeppia and/or myopia
probability of a positive response to a nyopia e p tic agent. _

| 00111Thelaprdesengsiustem igenabyqet, comprising, Rit@hing a bidtwypiddisimple fpiravisdBRct;
a kit for assaying a sanple to detect conprising one or nore reagents

for det eclli digerangingre 1SNPoné ROASCNPANI (RE HICRY PYS mﬁ'ﬁbﬁﬁologicai sample,
DESCRI PTI ON OF THE DRAW NGS The present invention can be nore fully

under st ' u t.ai i.on and exa S
under st aprlrb esdLaRhg SUDSRUSAL. At ALEE: i e LBRANY BrRLES
[ 0013] Fii_gy 1 shows the frequency of the risk T allele of SNP

rs1151029°%8parated by different diopters. DETAI LED DESCRI PTI ON OF

THE | NVENT| ON . . . . .
[0008] The present invention also provides a method for screening a material for

treating myopia and/or myopia related complications in a subject, comprising, contacting a
test material with a cell expressing the BICD1 gene, and selecting a material that modulates
the expression of the BICD1 gene as compared with a control.

[0009] The present invention further provides a method for treating, preventing or
ameliorating myopia and/or myopia related complications, comprising, administering to a
subject a pharmaceutically effective amount of the material obtained by the method
disclosed above.

[0010] The present invention further provides a method of assessing a subject for
probability of response to a myopia therapeutic agent, comprising detecting at least one
SNP genotype in the BICDI gene, wherein the presence of the SNP genotype is indicative
of a probability of a positive response to a myopia therapeutic agent.

[0011] The present invention further provides a kit for assaying a sample to detect a
susceptibility for myopia, comprising one or more reagents for detecting one or more SNP

genotype in the BICD1 gene.



[0914] The followi ng descriplion is of the best-contenplated node of
carrying out the invention. This description is made for the purpose

of illus ng th eral .principles of i.nventi on and shoul d

ot be 0B 1 & BRI S llent EeEa do T B EP bR ON T el o
determ ned by ref er,ené:e to the appended clains. [0015]in one aspect

of the inVERtIOP N He“BI'€8Ent invention provides a novel nmethod for

di agnosi ng nyopi a and/ or myopia related conplications in a subject,

conpri sing, obtaining a biological sanple fromthe subject and
determining at | casbluie SNBSEAREPTEONOFHEIES EDR AJSHRNGS ¢ he

bi ol ogi cal sanple, wherein the presence of a particular allele in the

SNP genot ypek: %gésﬁﬁtt i8%edtiRlcah t?)%.rﬁ&@jfﬁ%} u ggrﬁﬁ&ggfééé?{n% gﬂ’xg sﬁ%%’&e%t ddf18ed

di agnosi s of the present invention is na

T LA A Ll D DA Sl

be a chﬁﬁgf in the BICD1 sequence, such as the change of a single

nucl eot i 4813Mwhi cgnbyhedt & Bewicperpeieaisknl eiee pd ISP plil dE0Xheoart:d by
by the BECDL gene, or may cause a different transcriotio GOOD

assay), ifbiendiipataron (TagMan assay, bead arry, or SNP chip),

ligation (conmbinatorial fluorescence energy transfer (CFET) tags),

and enzymatric cl eavage (RFLP, Invader(r) assay), PCR-SSCP

(singl e-strand cénif AL BnDES CRIAPRIGHN ONIDHEAI NV ERPRIONIect i on) ,
| 3eadArrayTM or SNPI CxTM can be used. Firstly, a biological sanple

cont ai ni ucl ej.c id.(DNA) .is collected froma subject. The .

subj ect [@glnﬂbe ?%@'ﬁﬁwr&%@sﬁ?@%} ﬁ*tﬂfﬁe gesﬁ"l‘}ﬁﬁ??“ﬁ’ilatﬁ mjodgiof icauiging out the
havi ng nyopia and/or myopia related conplications. Exanples of the

subj ect 'PHEFGBe, buesarBliviots Midh foetha pirpess efdlinstrationithel gemralfeinggples of
The bi ol ogi cal sanple can be olated or coliccled fromany source

cont ai nshgenomia DNhoslcintds takdolioadirsianplkenses dipiseopaf ofanmiBiehGon is best
fluid, sanple of cerebrospinal fluid, or tissue sanple from nmuscle,

buccal @eceahjednstickabncaus a8appph@eeiMiss, gast roi ntestinal tract or
ot her organs. The DNA sanple is then exam ned to determ ne whet her a

pol ynor p of , . term t he
pr esencgdm 011;5 P t hg] FD?‘ S I|<3 ené)tg %%H{V%t%ﬁ@{ éﬁl%g{jﬁ/sgﬁetn%ge'ﬂﬁmoé@%s a'novel method
enbodi tth resence of the polynomhismin the RICD1 gene can he

i ndi ca’?g 8@2‘%%%53 nmé%%%ﬁndéi’fi %’g’PR}‘% ’Eeﬂﬁgecééﬁmﬁﬂ‘FW&“é #nd SFg’dﬁ%nCngs
probes are.designed with Priner Express version 2.0. Reactions can he
per f or nBA ¥R h@%‘lc?lpga@mfrﬁﬁbﬁhﬁépbﬁc@ enfeisregcentdessannb8NP genotype
measured with an AEU Prism 7500 sequence detection system and

anal yzeth et hlGlhk 2aBI inPihies1ivIp500! SDSlsof bavainethe enraicare &f 0. paitituanQliBeIin
enbodi ment, the presence of SNP can be determ ned by g notyping as
descri bed $N¥P Igbwyp&em@@&&héﬂtw@n%?&. is GRREhYPENY n%ﬂnd?em@a{a%ﬁ&wofb%e
the Iliumna B dArralogy (Senu CD Array Matrix) [Shen, 2005 #I35].

DNA i s arpealigerkenal |n§zlde°o(}P &Qkétﬂ%ﬁ’%@@@%@é@rﬁ?xﬁéﬁ% gi@b# fi.efp cid, such as

pol ymerase chain reaction (PCR). Ization ta

pl ace , LV RI iev - d -5 cd .
primer :%%\Id? gggggwig "y 9%8%2?@ 131% eﬁ@@ﬁ#%ﬂﬁ@é“@ﬁ?ﬁ@ug%wymfphlsm
presence Ol{ SNE i n Bl CDI &ene. genot ypi ng on average 250, 000 SNPs
(appr oxiWetef {988, 600° B Nisjsauricay gicarig thaghons dfor sisgly nuckpsyle, which
Genornic DNA is hybridized in accordance with the manufacturer's

st andar @2y égditne At rairsin Genptlypes darcecaktieryneB IOBI ngnBRuMMay cause a
clustering algorithm [0017] In addition, if the polyno.rphism

r esul t sdiffarenheacwceatibonacteliiym nati on of a restrict on site,arestnction
di gestion can be used to determ ne the pol ynorphismin the Bl CDI

gene. Hioss]ly, Iﬁqh@e%héé%zbéi[a)%i%}é %y{%g}e?il iértﬁ%?r\égyyﬁ%g%%?&g%&&&lﬁ%%om of

bi ol ogi cal sanple of genomc from

the present invention, primer extenstion (PinPoint assay, Massextend ™, SPC-SBE, or



enbodi nent, when the A allele in SNP rs7966276 is present, it

i ndi cates that the subject has decreased susceptibility to myopi a.

The decr susceptibility is. c acterized hy a relatjve risk of
ot 1 eaot SO FERTEPhiGtieiton oAU ?SseﬁaﬁvqageﬁFVf g NipetHEh Lgation
increased or decreased risk is nedically significant may al so depend
on a varGC@WH@#O%&U@F%?@HC@@W@Wﬁ@nsﬂqe(é&'& BEo. dibawssaiihdemmekéRTLP,
and environnental factors. 10020] 1n anot her aspect of the invention,

t he pr eskentddrfiventyi)oACRSICH(vildesaal aeiftochtfoarposene@ghisng, RIRM{@isnalich
(candi date therapeutic agents) for treating myopia and/ or nyopia

rel ated @pmpldeeabn)0Mead 80P SéMINCARIACE NG Ast @SR enhi BlbldNiddd sBmple
cell expressing 1131 gene, atinthat nodul ates the expréssion of the

Rl CO | : d : t y | SNB e BIC O
gene (e g CiRernbdu8 587 (181 dog BB TR TR 55 POk
al so be used t.0 i dent i fy cg}ndi dat e the«aﬁetiti c.agents. for_ treating
nyopi a_dndlBFRYOBCE P aY at SYTREMPI T AT BHE FAYIEEYRBIG Y/ Badeapigrelated
screening a candidate tic agent to detertalters an expression

pr ont ot H&MlicatpnsyeReamipey ok thexgybiret ineluiee pitaire got Amisagpna pdHt ehild, or
test materials (sequentiaUy or consequentiall y) RICD I gene in

t hemeasured. Theebinlograaf sdreplefcat ve 190l Z2COr koljenal fromt ey omste which contains
popul ation is 7 conpared to an expression |level of the BICDI gene in
a ref er eraemaeDINDapUh at haNeat s@XROSeethHOof Benfogi Tt &kdM- ol B&eb@8binal
material can be a conpound not previously described or can be a

previ oust g kpowscormapnd A, Csfkiisré];ﬁ%le?k Bﬁ%le ',[O(%bg iR I 0(39,,'[ §l(§zcema,

agent. Exanples of the'test materials i'nc are not Tim

to, chem_cal. con nds, snmall nol ecyl e rmaceut.i cal subst ances, )
car bohy & %gt,es{%agﬁé%? ioﬁé)gﬁerp(?rg?’?agi' ng‘?‘eéﬁg ?f’é‘ﬁfﬁ? de hegy exanpged &g slsisrmine
the materials can be a small interfering RNA. in one enbodi nent, the
test mat @R Ay nashifeheethadt (D4t genep Peseitomd/ ¢t totdsisrBir@Dhe geasence of
through the effect of SNP rsl10771923, SNP rs1151029, or SNP rs7966276
| eadi ng tho rpkegamtyper educehariCar! tgeeat hy ope erandfioentnybpi gesabat@dihe
conplications. [0022] 1 n yet another aspect of the invention the
present pohwenphieom fumhteICIPr oviddes Be inBENQbL) afagpatkng. BRIBVeN POR
or aneliorating nmyopia and/ or nyopia rel ated oonph auons, conpri sing,
adm ni s ' Le uti.cally eff jve nt _of t
nmyopi a ﬁgﬂreg%ea?}tg i gaﬁlg%lﬁ]ﬁAGsﬂdP%%g?g% (?éﬁggg}g%i a}Nﬁhaggng?[ %&g}g%sntvre gsf(fnl %SO
t he exp ion levels or activiti t.he RI CDL. e, the prevention,
progr co0 B SF 4 ofi & BaPdon Wonflmiaralts wehmirbAmRAD Y Cyclers.
control %fd Thus, candi date agents, which are potential targets itt
the treatWEREeHE pelVemsasireaiVidy epi ABhRasor 7%4})1)9@@61@ deteelion system and
conplications, can be dentifieci by screening test compounds using

t he expregdyicdnviteve 4Bamdisor 746t SV so@waef vartien BIOCE)] ancdenemtod024]tj the
yet anot herof the invention, theethod further provides a nethod of

assessi pgsencBuldjSeat cdrobe petobabid by ye@diypias ROASL rihRd 3 AR Bes 2005:573:70-
t herapeutic agent, corn pa SNP notype in the BICDl gene, wherein the

pr esences 0GendtybireU Al bl 81e8by 380 R YRS o 810 dE AL e
probability foryba,%géosi teiéll\glé rregpor%lse ?oylgﬁﬁy%gﬁgﬁaﬁgg@cahﬁ@h%&ggg’gttgﬁ(%@.e‘é‘rray
100251T, nj\S h i rkers relating to the. 1 gene are
assesse ,arnj];ls) {sg%ét%ggse%ﬁggiﬁvgj) FePRRG26H 19 “HELe8ECHl QRSP HEsAldemand
for susceptibjlity to nmyopia and/ or opia related conplications The
pr esenc@“&(’éf’&m%l dyrgeigre g &@ﬁ%@@b@%ﬁs@@ﬁﬁtbﬁw}@a@@@ﬂﬁﬁ §dkef prace and
myopia (e.g., the Gallele in SNP rs10771923 or the T allele in SNP

r s11510ZIPLYhi pisat@scvad pryobaldi 4ridt §yfolabaepasindrve ralsponsy, tiocoamercial
myopi a therapeutic agent. The term "Probabf a positive response” of

t he presentchimsientiohe nefdenosdct@mimepeoneept SNP in BICD1 gene. The Affymetrix

GeneChip® Human Mapping 500K Array Set includes two arrays, each capable of

5



that the subject is nore likely to have a positive response to a

nyopi a therapeutic agent than a subject not having an allele or SNP,
and the subject is associated with an increased risk for nyopia

and/ or n§OPEPREPALEE 28D APY- LA EsSaryronaBTs n 202008 Aot Nep agapesnd $18,000
the vention, the present invention further provides a kit for

assayi ngfa Piyorogiseal GsanmpiceDNYons diybuibizedtint scoelhect wsiis deptiabifactuyer’s
for myopia, conprising onc or nore reagents for detecting one or nore

SNP genoitypesd idtotingenBhins. geneiypked 82 (deldimideridng BRI S Masudssed algorithm.
herein in the context of SNP detection reagents, intended to refer to

such thi pesap! ti Bl adhbh, et GE oAb GRBRN S ulOTn Ghe TRLEGANE HEhAGHLPD o
reagents in conbination with one or nore her types of el ements of
conponents _(e.g., other.types of. bi ochem cal r ent s o
cont ai nerregt,r %ﬁg SHes? §ﬁ@h€t’§§' %g%ﬁ?g@i%g & ?888 t86§%§@&qeafhes%qlgf]orphlsm in the
substrates to which SNP detection reagents are attached, electronic
har dwar eb SRt s1rsigh dhy PCR- e o Rgidyto anpdifp tlass BE Dil riizgit inoie biological
further provides SNP detection kits, including but not limted to,
packagedsaprdbef gadompici PerA Sets tFagVeevt. pribdlxé/ pr RBP sels)s is performed. The
rrays/rnicroarrays of nucleic acid nol ecul es, and beads )ntain

one or naipestiphoke®m pf itherdevaar MTAefragheal inéagentte pedseflet 6€hbbce of a
.e or nore SNP-s of the present invention. The kits can optionally

i ncl ude p@@ﬁé’@é}salpeh@@(;rr%%)@ipgp{ndﬁ\@rmﬁ%ng%{é?Qﬁé ﬂhefr%fpreemm'te%jtﬁé L ?ééélacg £r

(DNA chips) and m cr of C systens ona- chi systens) provi

by -is nuf a rers typically conprise hardware Tponents, but ma
bo conpraaieapt thcebBIERls HuRTEr e e e B e B afotler
(along with, optionally, other biaochem cal reagents) packaged in one
or nor e CHRENRYr & SCqUSDOBTRISKE A eatses Bhdueming FiedelYomraimike gDl
or nore detection reagents and ot her conponents (e.g., a buffer,
enzynes soeh PAR DNAthgokyrepasie snashodsgas 6, useth 40 amgkitetisi gme or nucleic acid,
nucl eoti des such as deoxyruicl eokde [' phosphates, and in the case of
Sanger - tayper DNAf sedue Reqgcéeat tbons, E‘h@is&?deﬁédfbﬂ@t BIODNULICRSE hEE8S or a
positive control sequences, negative control sequences, and

po o o
enecessanknl BFGaE WicR 18, 8S$AY BRFDA g@%h@& mgk,;g{ ggaéﬁgm 'Rf 'lgfégﬁgﬁw@;l

and' or detection of a SNP-containing nuclfeic aci

further i ns for. determ nin he .anpu of a target nucleic,
ot d, - DN A e B R B TR o st A1, O e POge deid
conprise instructions for using the kit to detect the SNP-containing
nucl ei ¢ "HEICH AOF EARTE N6 S9REET &8t/ Ph SeMENENBLd featcniist @rapaed with the
provi ded which contain the necessary reagents to carry out one or

nmor e assagyntigcfet add sopener ointbe geBNPEhalpsetios edpangrdimllelenoragrabtyee of a
enbodi ment, SNP detection kits are in the formof nucleic ajd arrays,
or conpaotymenphisinz edlideitdss that ned wdbipg RS b Giuk@ptibilAy S ShedEa e[anQﬁr%q@gpﬁa
nunber of probes, such as allele-specific probes, can be inplenente

in an argiagd canglieatdnsprobe or pair of probes can hybricuze to a
different allele position. Polynucl eotide probes can be synthesized

t desi d t hesi tel hen atrixed t
Gesi onato1%0) on Bt PR c GRPAG 1 FEGRE AN SRt alchol £ HhY Bt dasthe
Each i ) contain, f le th ds to nillions of

i vi QO LR PEHBI YW ot el hs o dbass ot Paliges<: weapgramile ehod

pattern and mniaturized (e.g., to the size of a Preferably, probes
are auaé@d Pratpcarnio oseerlddse adtmassatihe racthays will0036]dily aiverept éséntse of
invention, the kits include for exanple, one or nore reagents for

det ect i nglimg sbill mothe 2B\RBndenotypekrddsad figyi BIEDE wdihenthesdogage e present
includes at |east one materia or instrunment to discriate
andgenofypgeson.a b

[0019] The term “susceptibility to myopia” of the invention refers to either an



that is conpletely conplenmentary to a region conprising at |east one
SNP genotype in the B1CD | gene‘ a restriction enzyne (e.g.

endonuel ease | §NEYIE) Je? Le %Cﬁ f b/ \BE : 'c%n%%qHﬁélS §Nﬂ> WELEHe is
sequence primer, or a bel IR speC| ik pro b

enbodi nent, t e Ki t r di agnosin suscept|p|} ty. to (o] can
conpr i 8E5p 6‘stef“&‘r GRS RET ! &HﬁiltPf“P?&ﬂ‘? oftt B¥igve “o‘u‘?d‘icﬁtefS ﬁ'éat the
BICD. 1. gene conprising the SNPs rs7966276, r51151029 rs2650122,

and/ or rgalor7 Lol Japeserditdy deekagd) ethes Eoﬁelgéncmbﬁpe@ led¢ @r PV genotype is
frequently present in a subject having nyopia. The priners can be

desi gnecksasi nghepomrtn Gnsreadedt duecaptiblley co acioghéa”Chfathki ingerSNRsind £ 796 61237 Ghe
rs1151029, rs2650122, and/or -s10771923. Further, after the analysis

for al kghie @ik fREeneasingfpsscic-hfd"Bssy SPEGL QRLd: Yalldd YOTBSIC RRESL pOTis
chem | um nescence can he used to detect the allelic differences.

[ 0031] lﬁﬁ c¥ %O%x%ll %g@o@vh% (S ROMR esﬁla@NPr}sWﬁ 3 tok ﬂlh ftwﬁgle in SNP

[ 0033] A tot ects wer e recrU|te

siutly. wer e nu rces art|C| nts n1|ncluded
The 1 or1S i el P%Eeﬁﬁﬁ% i PSR e iR f%scefz'%" hiip iy The
students, (3) hospltal personnel and (4) patients fro

opht hal6Fa56Y SEPFRPHBIY dbhsragiearied them @gqn\fﬁerﬂ%@f |25nleﬁfé .26, tn ppther
one eye and 5: 40 Din the other eye were classified as hlgh nyopi a.

A subj ecthodmsendefhaetic dsaldele o BPse7®pe7hadprasenpheirciidates thdl.the Bibjdlt has
subj ects were between the ages of 17 - 45 years old. M the

parti CU@@B@S@W@C? ibChiynesmydsacenhe dlcteapal isepalitis) N Qhaekerized by a
consents. The study was approved by the Institutional Review Board at

the Kaoh %Wﬂs@@éﬂ%st . vgris C{a&exsti@tgﬂ§®9\/"@ th}?ld@'ﬁﬂf 11Lg9%éﬂhlepar§ m%lreased

initia step, ynetrlx Gene i pt umank Set® was Use

conprlse ca on avera (

S s Dpeqred it et SRR aChadaly ed%B%ﬂa Ra0ere CIa0) Dggine
betmeenand 2.0, and 260/230 > 1.0. About L5 jig (30 p.1 of 50 nglitl)
genon1@“EK@F%ﬁ§h$@a%FW%@a$EFaﬁ%ﬂb@%ﬁﬁﬁgmlﬁﬁgﬂﬁnages were anal yzed
using BRLIVIM algorithmto obtain the genotyping data. To renpve an
SNP or a npl e |ch nkgh have genotyping problens, the follow ng
criter 1%92&2%“ GRSt PEECSHNPE éMEatiOR e PeFscal IveRon @ﬁ@@/&léﬁé@esswne@@glfor
rate of at | east 9096 an SNP with the mnor allele frequency of at

| east 3&¢crang yemdtypesanddMar dyapyeinbeegsefui tredmigumyopia>add/00 ) yopia
Taken toget her, 380619 SNPs were considered for further analysis.

[ 0035] T@atte sdonfdicaadiselcompaintheg @Dataydh € aags0&iadiriad nyietavesn ceaehsiSNPhe
and the high nyopia status, PLINK program (Ant J Hum Genet 2007;

81: 5593?@@1%6 Uﬁﬁgset!&tn%glacl%h@hﬁl aenaiveg@nde akheb§of HLEAUEREI 65 ceANGs

to performx kest. To investigate the genotypic association under

di fferent w@Q r| g&%q nodel s, genotype data were further encoded into
recessiver¥a i've nodes. In addition, the trend test was al so
per f ornmed. The genetlc effect along with covari ates (sex andas

, ¢l udeghdrn; 118 phRYFhiiSms of the BICDI gene (e.g. SNP 157966276, rs1151029, 152650122,
and rs10771923) can also be used to identify candidate therapeutic agents for treating
myopia and/or myopia related complications. The method is based on screening a candidate
therapeutic agent to determine if it alters an expression profile of the BICDI gene. For
example, a cell is exposed to a test material or a combination of test materials (sequentially
or consequentially) and the expression of the BICDI gene in the cell is measured. The

expression profile of the BICD1 gene in the test cell population is

7



regression. A linear regression nodel was applied tohe association
bet ween each SNP and the refractince the refraction errors eatern -3D

were the Tai wanese popul ation, e jectsnormal /mld nyopia (-3D).
and hi gh°HBBFATQ a‘h&r@mon leyd Ogﬂ?ogﬁ?%h%‘%ft?ﬁp 2B CHS PP YR &t @ag is not

phenot ype was tested in the | ogistic egression nodel, For |ogistic

r egr essi ®PoaPAIYEE dost sighjredt Shaiashmaesfnhedn oha betneen n@ pando®! Ddsgerieed
not included in the anal ysis. Hap-clustering was enployed to perform
otype anal gsi s a pfO0361ly Koowh kempbiydehidhxis 200 KnSNR t6 bk s, antih@yopia agent.
average call rate was 98.7 (ranging from97.4 to 99.5). The initial

anal ysi sgkfgpleabechd Rt mbRrib8ShcidQe, IPsr ' i
0. 0002, Thzgﬂﬂio SNPs are on chr o?msorrel, egﬁc%,ﬁrgf,?edilzc?%%{,nc%yﬁg&gf% small

and non . t 7] le 2. ermne scan, in
fhe second sk RsET R B e Eh i ERES! RETRIE, TrnE o Ee B e
as the nters s, used, .and a, genoni c. regi on of 200 kb surroundin
each ofc‘f P e PC ERFBLIAS CPLPE @t dat er”é‘@i%NAwag‘ L gapelmen! {Re test
total of 384 tagging SNPs were selected for followan fine mapping in

i ndepend8AENA53E §{BpEety pddde tef eartsson drthoBIChergsnelthreugh the esfect of
-1,5D. Genotyping was performed by the Illum na Beaci Array technol ogy

( Sent ri x¥@Ars Hy/ TVEES,i XNP (MUt dD2Resr 2005;s3T65278- 182ing D rves ¢, aRfed esl/or
to 1llc-specific oligonucleotides and anplified by pol ynerase chain
reacti onret kgyphasetbriviidididatd edmpRalopt ace and genotypi ng were
achieved by and Cy-5 | abeled priners. Thirty replicates of each SNP
were do ensur i l.] . ot . calling. .
[5039] TR bxder ar Gariioinot SHES" oii® chichuh AL RAREGEndof Rither piugetes o
signifi cant §NI%> (rts7?.662761) was at the BICDL gen,. on chronosone

12p11 wi'tH"q" p'Val TE LS  HEXTBUE4. O AfGIEFA N8 dBYGNPs 28¢/0B| BPPiRerglated
al so significant (SNP rs1151029, p= 4.78x10-4; SNP rs2650 [22, p-

3. 65x 10°PPliSNEP§1 07PROSBE, ske1ipisFEORECO 2)subjeo0 4 PhEvamphiecally «ngne amount
scan in the third step [0041]In the third step, the nost prom sing
SNPs baséthcomytihie tistragreiticlageresul t were gcnot yped by using the Taghan
technol ogy (Applied Blosystens [ARI], Foster City, USA). Briefly, PCR
pri mer s (@] Taq W@iMSwi@QﬁﬁiiWo@e,dﬁﬁé&lﬂ%ﬁir}g th8 e%’%sﬂeéﬁ%n YRS ©Sctjvities of
version 2.0. Reactions were performed in 96-well eropl at es V\nth
GeneAnp 17 r c . or ured. W th an AM
Prism YE%OOQI%%gngEA ﬁde%agcﬁfrg%engégt ﬁggrﬁgsqg%ﬁz’ggg?&% taﬁd)t(,yl e KB aprFiaed
7500 SD . re version 0, .The subjects with refraction errors.

bet ween 2 %8[5!&33%38 L1 ge ﬁoﬁg&éﬁdu sj-eEH‘S'r ﬁa“(‘#‘fgt% PGS, ITHick pigdpientigh gpgatn in the
the third step, the Bl CDl gene was focused and he genetic effect was
anal yze&eﬁ&eﬁg OfPf§vERLion of FHEPia ke mudeipgeltmd edveplidations, SNPeideraified
| arger datas t including, SNP rs10771923 in 3273 subjects, SNP

r s1151089 scree8@7tesubjreptisdandingNRe res pA6 637 Bevdls 2062 subyjiaes sf (HENBICD1
allele frequencies of the three SNPs are iisted in Table 1. Referrinc
to 2, ghe.nost significant results were fromthe di chotom zed

phenot ypeD as control an6 D as case) when nminor O allele of
rs107718g34had ﬁpy@ggﬁéth%/rgazsgéitgﬁt tg(eﬁn‘?enqrogo% 8‘)1‘3%\?.n%et%(%%fﬁ?rrg&e{rhperovides a

mnor allele T of 'rsl15 |0 onm nant defeterious

(p=0. Oo%éﬁmd%as%ggsingsy Fs)ulgj%gtg o?%?&)a%ﬂ%ylo Sr%sl;solngg It(]; Iact%%pizsl thrglgrepu%[:eggent,
comprising detecting a SNP genotype in the BICD1 gene, wherein the presence of a
particular allele or genotype in the SNP is indicative of a probability for a positive response

to a myopia therapeutic agent.

[0025] In this method, genetic markers relating to the BICD1 gene are assessed, as



other two SNPs. Wen the phenotype was treated as a continuous trait;

the three &NI's showed different significant results as illustrated

in Table 3. Referring to Fig.1l, the frequency of the risk 17 allele

of r sllsiﬁﬁggéiaé?va I@dfeﬁvoagﬁ FaTesHe angptietdialhdy watptiPatedo mywigand/or

X-axis is the negative diopter (x 100). [0043]Table 1. Allele _

f requencyiyapd ehednnmidicaddnsgehot ypedce ndiavictolals S0t geimeyB1EBICigedevith

rsl107719231029rs7966276 Refraction errors sanple size MAE?sanpl e size

N1AFsanpireressae ridVifédldiyopid lk.£1,306 ©@.a3¢k Q6SOP Qs ALY 18241 5r 0hD40alR1¢ On -SBP

D 0.400 1148 0.228 953 0.027 -6 D 1027 0.423
rs1151029), indicates a probability for a positive response to a myopia therapeutic agent.
The term “Probability of a positive response” of the present invention refers to the concept
that the subject is more likely to have a positive response to a myopia therapeutic agent
than a subject not having an allele or SNP, and the subject is associated with an increased
risk for myopia and/or myopia related complications.
[0026] In yet another aspect of the invention, the present invention further provides a
kit for assaying a biological sample from a subject to detect susceptibility for myopia,
comprising one or more reagents for detecting one or more SNP genotypes in the BICD1
gene.
[0027] The terms “kits” as used herein in the context of SNP detection reagents, are
intended to refer to such things as combinations of multiple SNP detection reagents, or one
or more SNP detection reagents in combination with one or more other types of elements or
components (e.g., other types of biochemical reagents, containers, packages such as
packaging intended for commercial sale, substrates to which SNP detection reagents are
attached, electronic hardware components, etc.). Accordingly, the present invention further
provides SNP detection kits, including but not limited to, packaged probe and primer sets
(e.g., TagMan probe/primer sets), arrays/microarrays of nucleic acid molecules, and beads
that contain one or more probes, primers, or other detection reagents for detecting one or
more SNPs of the present invention. The kits can optionally include various electronic
hardware components; for example, arrays (DNA chips) and microfluidic systems (“lab-on-

a-chip” systems) provided by various manufacturers typically comprise hardware

components. Other kits (e.g., probe/primer sets) may not include electronic hardware



1139 0.247 794 0.025 Total 0.397 3917 0.226 2962 0"032 MNAF:. m nor

allele frequency [0044] Table 2. results of the dichotom zed trait
notypeOR (p

Val ey (SNUSPNT Do TOYAR ATUTSPY SDORT RAHUREC B8 Py 8 HS 077 40DSRRAGREY S

ts: -6D ((a?%gowitlfi?)o%tionaﬂy, other biochemical reagents) packaged in one or more containers.
[0028] A SNP detection kit typically contains one or more detection reagents and other
components (e.g., a buffer, enzymes such as DNA polymerases or ligases, chain extension
nucleotides such as deoxynucleotide triphosphates, and in the case of Sanger-type DNA
sequencing reactions, chain terminating nucleotides, positive control sequences, negative
control sequences, Vand the like) necessary to carry out an assay or reaction, such as
amplification and/or detection of a SNP-containing nucleic acid molecule. A kit may
further contain means for determining the amount of a target nucleic acid, and means for
comparing the amount with a standard, and can comprise instructions for using the kit to
detect the SNP-containing nucleic acid molecule of interest. In one embodiment, kits are
provided which contain the necessary reagents to >can'y out one or more assays to detect one
or more SNPs disclosed herein. In another embodiment, SNP detection kits are in the form
of nucleic acid arrays, or compartmentalized kits, including microfluidic/lab-on-a-chip
systems.
[0029] Any number of probes, such as allele-specific probes, can be implemented in an
array, and each probe or pair of probes can hybridize to a different allele position.
Polynucleotide probes can be synthesized at designated areas (or synthesized separately and
then affixed to designated areas) on a substrate using a light-directed chemical process.
Each DNA chip can contain, for example, thousands to millions of individual synthetic
polynucleotide probes arranged in a grid-like pattern and miniaturized (e.g., to the size of a
dime). Preferably, probes are attached to a solid support in an ordered, addressable array.
[0030] In the present invention, the kits include for example, one or more reagents for

detecting one or more SNP genotypes in the BICD1 gene, wherein the reagent includes at

least one material or instrument to discriminate and detect the SNP genotypes, a buffer, and
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(32,9) (47.1) 510 (49.7) (14.0) 179 (17.4) (0.00088) (0.0024)
(0.021) 151151029 AA AT TT -3 D 1027 519 84

an enzyme. Examples of the materials include, but are not limited to, a nucleotide sequence
that is completely complementary to a region comprising at least one SNP genotype in the
BICD1 gene, a restriction enzyme (e.g. endonuclease enzyme) for recognizing a specific
sequence, a labeled sequence primer, or a labeled allele-specific probe. In one embodiment,
the kit for diagnosing a susceptibility to myopia can comprise primers for nucleic acid
amplification of a region in the BICDI gene comprising the SNPs rs7966276, rs1151029,
182650122, and/or rs10771923 where the risk alleles or genotypes are more frequently
present in a subject having myopia. The primers can be designed using portions of the
nucleic acids flanking SNPs 157966276, rs1151029, rs2650122, and/or rs10771923.
Further, after the analysis for allelic differences, mass the mass spectrometry, fluorescence,
or chemiluminescence can be used to detect the allelic differences.

[0031] EXAMPLES

[6032] Example 1: Genome scan in the initial step

[0033] A total of about 4000 subjects were recruited for the myopia study. There were
multiple sources for participants, whom included the following: (1) young men in military
conscripts, (2) university students, (3) hospital personnel, and (4) patients from
ophthalmology clinics. Individuals with spherical refraction < -6.0 D in one eye and < -4.0
D in the other eye were classified as high myopia. A subject was defined as a control if the
worse eye had a spherical refraction > -1.5 D. All subjects were between the ages of 17 —
45 years old. All the participants were of Chinese descent. All participants gave informed
consents. The study was approved by the Institutional Review Board at the Kaohsiung
Medical University, Kaohsiung, Taiwan.

[0034] In the initial step, Affymetrix GeneChip® Human Mapping 500K Array Set
was used. It comprised two arrays, each capable of genotyping on average 250,000 SNPs

(approximately 262,000 for Nsp arrays and 238,000 for Sty arrays). To ensure the quality
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1630 1.22 1 30 121 (63.0) (31.8) (5,15) (0,0017) (0.00088) (0.263)
6D 646 423 70 1139 (56.7) (37,1)

of DNA sample, all DNA were required to have the OD 260/280 between 1.7 and 2.0, and
200/230 > 1.0. About 1.5 pg (30 pl of 50 ng/ul) genomic DNA was required for
genotyping. The images were analyzed using BRLMM algorithm to obtain the genotyping
data. To remove an SNP or a sample which might have genotyping problems, the
following criteria was used: per sample call rate of at least 90%, per SNP call rate of at least
90%, an SNP with the minor allele frequency of at least 1%, and genotypes in Hardy-
Weinberg equilibrium (p > 0.001). Taken together, 380619 SNPs were considered for
further analysis.

[0035] To test for allelic and genotypic association between each SNP and the high
myopia status, PLINK program (Am J Hum Genet 2007;81:559-75) was used to calculate

genotype and allele frequencies, and to perform y’test. To investigate the genotypic

association under different inheritance models, genotype data were further encoded into
dominant, recessive, and additive modes. In addition, the trend test was also performed.
The genetic effect along with covariates (sex and age) was included in the logistic
regression. A linear regression model was applied to test for the association between each

SNP and the refraction errors. Since the refraction errors greater than -3D were common in

the Taiwanese population, the subjects as normal/mild myopia (2-3D) and high myopia (£ -

6 D) was also dichotomized, and the discrete phenotype was tested in the logistic regression
model. For logistic regression analysis, subjects with refraction between -3 and -6 D were
not included in the analysis. Hap-clustering was employed to perform haplotype analysis.
[0036] For the Affymetrix 500K SNP chips, the average call rate was 98.7 (ranging
from 97.4 to 99.5). The initial analysis indicated that the best 10 SNPs had the highest p
value = 0.0002. The 10 SNPs are on chromosome 1, 2, 4, 6, 12, 16, 17 and 21, and none of
them are closely located.

[0037] Example 2: Genome scan in the second step

12



(6. 14)
(92. 3)

rs7966276 TT AT A A D 1122 90 3(0.24) 1215 0.61 0.62

100381 In the second step, firstly the 10 best SNPs as the centers was used, and a
genomic region of 200 kb surrounding each of the 10 best SNPs as our candidate region
was selected. A total of 384 tagging SNPs were selected for follow-up fine mapping in
independent 1536 subjects whose refraction errors were either < -6 D or > -1.5D.
Genotyping was performed by the Illumina BeadArray technology (Sentrix® Array Matrix)
(Mutat Res 2005,573:70-82). DNA was annealed to allelic-specific oligonucleotides and
amplified by polymerase chain reaction. Array-based hybridization took place and
genotyping were achieved by Cy-3 and Cy-5 labeled primers. Thirty replicates of each
SNP were done to ensure the highest quality of genotype calling.

[0039] The overall call rate in thé second stage was 97.1%. The most significant SNP
(1s7966276) was at the BICD1 gene on chromosome 12pl1 with a p value < 1.13x10°%,
Another three SNPs at BICD1 were also significant (SNP rs1151029, p= 4.78x10"4; SNP
rs2650122, p= 3.65x10%; SNP rs10771923, p= 2.70x102).

[0040] Example 3: Genome scan in the third step

[0041] In the third step, the most promising SNPs based on the stage II result were
genotyped by using the TagMan technology (Applied Biosystems [ABI], Foster City, USA).
Briefly, PCR primers and TagMan MGB probes were designed with Primer Express
version 2.0. Reactions were performed in 96-well microplates with GeneAmp 9700
thermal cyclers. Fluorescence was measured with an ABI Prism 7500 sequence detection
system and analyzed with the ABI Prism 7500 SDS software version 1.0. The subjects with
refraction errors between -6 D and -1.5 D were used in the stége III study.

[0042] In the third step, the BICD1 gene was focused and the genetic effect was
analyzed using different inheritance models for the three SNPs in a larger dataset including,
SNP rs10771923 in 3273 subjects, SNP rs1151029 in 3917 subjects and SNP rs7966276 in

2962 subjects. The allele frequencies of the three SNPs are listed in Table 1. Referring to
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(7. 40)

(0.0114) (0.0161) 755 39 0 (0) 794 (4.91)

Table 2, the most significant results were from the dichotomized phenotype (Z-3D as

control and £ -6 D as case) when minor G allele of rs10771923 had an additive effect p=

0.00088, OR=1.22) or the minor allele T of rs1151029 had a dominant deleterious effect
(p=0.00088, OR=1.3). SNP 157966276 had less significant results when compared with the
other two SNPs. When the phenotype was treated as a continuous trait, the three SNPs
showed different significant results as illustrated in Table 3. Referring to Fig.1, the
frequency of the risk T allele of rs1151029 separated by different diopters was calculated.
The a- x-axis is the negative diopter (x 100).

[0043] Table 1. Allele frequency and the number of genotyped individuals for the

BICDI gene

rs10771923 rs1151029 157966276
Refraction errors  sample size  MAF  sample size MAF sample size MAF
=-3D 1305 0.375 0630 0.211 1215 0.040
-3Dto-6 D 941 0400 1148 0.228 953 0.027
=-6D 1027 0423 1139 0.247 794 0.025
Total 3273 0.397 3917 0.226 2962 0.032

MAF: minor allele frequency
[0044] Table 2. results of the dichotomized trait (normal/mild vs. high myopia) from

logistic regression

Genotype OR (p value)

N (%) N (%) N (%) Total Additive Dominant  Recessive

rs10771923 AA AG GG

v

3D 509 614 182 1305 1.22 1.30 1.30
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00451Tabl e 3. Results based on the refractive errors in the |linear

regression nodel i Cenotype (categorical) Additive Dom nant |
ﬁggeSSi e XL CEA L)) 0.00088)  (0.0024)  (0.021)
=-6D 338 510 179 1027
(32.9) (49.7) (17.4)
rs1151029 AA AT TT
=-3D 1027 519 84 1630 1.22 1.30 1.21
(63.0) (31.8)  (5.15) (0.0017) (0.00088)  (0.263)
=-6D 646 423 70 1139
(56.7)  (37.1) (6.14)
157966276 TT AT AA
=-3D 1122 90 3(0.24) 1215 0.61 0.62
(92.3) (7.40) (0.0114) (0.0161)
=-6D 755 39 0 (0) 794
(95.0) (4.91)
[0045] Table 3. Results based on the refractive errors in the linear regression model
Genotype Additive Dominant Recessive
(categorical)
p value beta x |pvalue |beta x|pvalue |beta x|pvalue
100 100 100
rs10771923 | 0.0128 48.4 0.0032 |29.2 00115 | 354 0.0230
rs1151029 0.020 46.9 0.0060 | 28.8 0.0060 | 29.6 0.181
1s7966276 | 0.022 -125.1 0.0060 | -62.7 0.0077 | -173.8 0.260
[0046]
[0047] While the invention has been described by way of example and in terms of the

preferred embodiments, it is to be understood that the invention is not limited to the

disclosed embodiments. To the contrary, it is intended to cover various modifications and
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[ 00 rsl0771923 0.0128 48.4 0.0032 29.2 ' 0.011535.4 0.0230
rs1151029 0.020 46.9 0.0060 28.8 0.0060 29.6

similar arrangements (as would be apparent to those skilled in the art). Therefore, the scope
of the appended claims should be accorded the broadest interpretation so as to encompass

all such modifications and similar arrangements.
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0. 181 rs7966276 0,022 125.1 0.0060 -62.7 0.0077 173.8 0.260
[0047] Whi | e theentin described by way of exanple and in terns
preferred enbodinents, it is to be understood that the inventi
not sinmJar arrangenments (as woul d be apparent to those skille
the art). Therefore, W scope of e appended clains should be c
the brogggsit claph&ripr etati on so as to enconpass ail such nodi fi
and sim | ar arrangenents What is clainmed is: |I. A nethod of
dlagn05|ng

of the
on is
din
ded
cations

t ed ti t
comr 51 g obEBI A RG4S RERLRS é@ﬁ%}?%@arﬁfygm%?%e?a uERens g B e

at | east one SNP genotype in the BICDI gene in the biological

sanpl e,

wherein the presenc P _genot ype, i ndi cates that the subject
i's susceptlﬁﬁ””?%g 8 ggagﬁ@§kﬁ@ﬁgﬁﬁs E@t ject is a Chinese

descent .

determining at least one SNP genotype in the BICD1 gene in the biological sample, wherein the

presence of the SNP genotype indicates that the subject is susceptible to myopia

subject is a Chinese descent.

2. The method as claimed in claim 1, wherein the SNP genotype is selected
consisting of SNPs rs7966276, rs1151029, rs2650122, and rs10771923.

3. The method as claimed in claim 1, wherein the presence of the G allele in SNP rs10771923 or T

allele in SNP rs1151029 is indicative of increased susceptibility to myopia.

4. The method as claimed in claim 3, wherein the increased susceptibility is characterized by a

relative risk of at least 1.2.

5. The method as claimed in claim 3, wherein the increased susceptibility is characterized by a

relative risk of at least 1.3.

6. The method as claimed in claim 1, wherein the presence of the A allele in SNP 157966276 is

indicative of decreased susceptibility to myopia.

7. The method as claimed in claim 6, wherein the decreased susceptibility is characterized by a

relative risk of at least 0.6.

8. The method as claimed in claim 1, wherein the biological sample comprises blood sample, an

amniotic fluid, an cerebrospinal fluid, an tissue sample from skin, muscle, buccal, conjunctival

mucosa, placenta, or gastrointestinal tract.
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2. The nethod as clainmed in claiml, wherein the SNP genotype is
selected fromthe group consisting of SNPs rs7966276, rsl1l5 029,
rs2650122, and rs10771923. 3. The nethod as clainmed in claim1,

wherein the presence of the Gallele in S 771923 or T allele in SNP
rs1151029 is indicative of increased susceptibility to nyopia. 4. The
net hod asocl ainmebd Br GhaidmShenakm e fHehigas %@at%sﬁn%wxé Qh!i/blt Yny'oﬁaa related
characterized by a relative risk of at |east 1 met hod

clainmed in éPﬁWﬁW@OmWﬁéﬁ@ﬁ%ﬁ§é@p@%@%ept|b|||ty is characterized by a
relative risk of at least 1.3. 6. The nethod as clained in claiml,
wherein the presence of e A allele in SNP rs7966276 is indicative of
decreased sUfSB@ptIREI TSt ety Wil d exprifeingEtcHodPAgenst gidved in cl ai m 6,
wherei n t he deet@asedesuaeerbilildd by eip?es?nb@-@?-fﬁ% B edeRY a@chﬁJa?cﬁ'té/ & control,
risk of at least 0.6, 8,  The nethod as clainmed in clainmerein't

bi ol ogi cal <Kt st seSHIcEo#sSapl e, an ami oti can cerebrosplnal
fluid, an tissue sanple from skin, uscle buccal; conjunctival nucosa,
placenta or gastrointestinal tract. . A nethod of screening a

material {Orihgr @vént iznglainedat iHgngropheciandlBY TRIeE Fél HOSY 52650122, or
conpl i cat i ong; o7 @3 SR #&k.in ﬁ@%rha??oﬂgfthggﬁ‘@ﬁpgén@gxﬁ'eﬁﬁﬁt materi al

with a cell expressing the BICDI gene; and selecting a material that
nodul at es the expression of the 1311CD1 genes as conpared to a

control, whengifbidiesSURh&ch difm®, GALRESEe %&?ﬁ@lnéomp}iges chBgic e, 8gmﬁl§ small
claimed in claim9, wherein SINPs rs7966276, rsl 1 51029, rs265

or v5; 107719xequls nhavaseesigalisvbstaness sfatbehyitth AUGHOtittsePBETE DI 2 profids.
expression. 11. The method as clained in claim9, wherein the

mat eri al conpri ses chem cal conpounds, snall nol ecul e pharmaceuti cal
subst ances, carbohydrates, nucleotides, proteins or a peptide. 12. A

kit for assayjp i

of myopia, o rTI‘p rgzlrglssﬁgﬂgél ?a dflé)fri%lﬁ g%r %f:ggonc%ette% Qﬁ}sg g)%lblﬂ ol]}%%'%ﬁtg &thgl}{%one or
SNP genot ypewré reaginés BF @btctgerves oa nuf FEP gemmbe_ann dmzfylﬁf@l seheraebuffet rad an
one or nore eﬁ%e@hg‘re ?ﬂeso? n‘[%tr Jegéeﬁ{s 0(39181“1&30@{?9&!&9&%91%' %mﬂ%ﬁéu@%&lg&ide sequence
sequence that is conplete ? ntary a region conprising at

| east one SNﬁtQ@nmpyb@wmnmkMQHBwGDﬁrgenemnmndnmwéﬁstmwﬁhéwsu@ymﬁnﬂw§HCDl
a Chinese dgsgcent s ikd:in & n claim112 whcrein the SNP
genot ype |s%select%$3??%Eﬁu%&ﬁmgga%%%%%gggk|ng of SNI's rs7966276,
rs1151029, rs2650122 anci rs10771923. 14. The kit as claimed in claim
12, whereiconprise at a one sii,ction enzyme 15. The kit as clained

in claim rein t it furt her ri ses fluorescence or
cheni | um‘réz é@ & :h%ﬁug}e 4 éalm 12 whereem the %ﬁ% genotype is selected from the group consisting of
SNPs rs7966276, rs1151029, rs2650122 and rs10771923.

14. The kit as claimed in claim 12, wherein the kit further comprise at least one restriction enzyme.

15. The kit as claimed in claim 12, wherein the kit further comprises fluorescence or

chemiluminescence materials.
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