DESCRI PTI ON METHOD FOR | DENTI FYI NG GENE W TH VARYI NG
EXPRESSI ON LEVELS Technical Field The present
invention relates to a nmethod for searching for a gene
pol ynmor phism for identifying a gene whose expression
l evel is different between alleles, and to a nethod
for searching for a pheDBS$gREPHEROCI at ed gene

pol ynmor phi sm Background Art Genes on the sane genom c
position but on the different alleles can be different
In expression |level. This phenonenon is a relatively
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cells or tissues. Also for the latter (i.e.
non-inprinted genes), there are sone cases where a

-di THRKkeReRdiA expression |evel is observed between

al I el es. respect to such a difference, it is

t hakgies oh i sand ERIThIC PRAOAYR BhA: U@ eRCNRIQ cafl be different
regi on adj acent thereto between alleles serves as a

in expressant lagl.el Ehnphédimdneg Uisak i Rehtivel, SXRF €554 tRht fas been
gene in the vicinity of the polynorphism thereby
reporteshiicenfiyt Kuaight J€ eAHpleespetifigente expreesiohamcheatell, Trends Genet.
bet ween all el es. Variations in expression of each
Mar; 20(39t 13-6sRBMIDh§5949300d20G49r ent  genoni ¢ DNA sequences
onsi dered tQ be properties that are inherited
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allele from the other parent, one of the alleles is physiologically inactivated (e.g.,
methylated), whereby the expression of the gene is inhibited in cells or tissues. Also
for the latter (i.e. non-imprinted genes), there are some cases where a difference in
expression level is observed between alleles. With respect to such a difference, it is
thought that a genomic polymorphism in a gene or a region adjacent thereto between
alleles serves as a cis-acting element for regulating the expression of a gene in the
vicinity of the polymorphism, thereby leading to a difference in gene expression level
between alleles. Variations in expression of each allele resulting from different
genomic DNA sequences are considered to be properties that are inherited over
generations, and such properties may influence differences in gene expression levels

among individuals and differences in body constitutions, pathological conditions and

risks thereof, and responsiveness to drugs, among individuals.
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Difference in gene expression |evels between alleles
can be nost accurately assayed within a sane cell, or
under identical environmental conditions. In assaying
a difference in gene expression |evels between
alleles, it is inportant fromwhich allele a certain
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To date, extensive analysis of many genes using microarrays for SNP typing has
been reported (Lo HS, Wang Z, Hu Y, Yang HH, Gere S, Buetow KH, Lee MP, Allelic
variation in gene expression is common in the human genome, Genome Res. Aug; 13(8):
1855-62. PMID: 12902379, 2003). In this analysis, mRNA with poly(A) is converted
into cDNA by the common RT method using a poly(T) primer, samples are prepared by
the multiplex PCR technique using many specific primers in accordance with the same
protocol as a conventional genomic DNA typing technique, and samples are hybridized

to the arrays to measure the expression levels of ¢cDNA (mRNA) that differ between

alleles based on the signal ratio. However, mature mRNA with poly (A) has only exon
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to the arrays to neasure the expression |evels of cDNA

(nRNA) that differ between alleles based on the

signal ratio. However, nmature nRNA with poly (A) has

only exon 2 sequences follow ng splicing, and so such

sequences are too short to conprise enough
sequentopriofiphingrspl{<SNBsndtse deheseqhermkedre BaushorbRC&USSrise enough
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in every allele. The correlation between genetic
(SNEs) | agenbisiatads i isrdiffecatt tai findh@eoe ywsardpigesien level varies in every

expression (e.g., difference in disease or drug
allelgf ti cacy) has drawn attention. However, to study the

cor elati?n,be ween certain genetic pol ynorphi sm and
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bet ween the thus sel ect'ed genetic pol ynorphi sm an

(build h23PREBALY REOBIBIENR) SR B85S 19 ind2e8 A9 'n% do §H€
cause of a disease, effective therapeutic nethods, or

t héf ke Whysebghestipenad et Jfbgareﬁﬁﬁphﬁfe%j b@tﬂh%"éﬁdiﬂfefe%- can be

_Disclosure of the Invention Under the above
rapidlyi ppdneffeahively, sdodedih emtdenfto t hedprks @btreiamsgNbdt@Ben She thus
to provide a nethod for rapidly and effectively
selected gentiiin goliyoror phigmreadi the pbeyotppe hivd gedehatpressidal, @ascordingly, the
identifying a gene whose expression level is different
causeph fudissasy, [edfeslive fesapeutip an¢tbeds, gbj the tlikefmeh be prxesémdd by the

'n%gntiog is to provide a nethod of utilizing the
Cmnpk@ PiCEeABEs -y mor phi sm searched for by the above nethod

to search for a phenotype-associated genetic
pol ynmor phi sm W have conduct ed extensive studies in

Orﬂﬁktﬁﬁu@ j gvéh@ above objects. As a result,
expec%rngJ@ﬂgg—a—é%ﬁg whose expression |level is

di Gheaapt a@@@é"@i%hn?gtérﬁleﬁson%oéﬂjgct of the present invention is to provide
a method for rapidly and effectively searching for a genetic polymorphism that enables
identifying a gene whose expression level is different between alleles. Also, another
object of the present invention is to provide a method of utilizing the genetic
polymorphism searched for by the above method to search for a phenotype-associated
genetic polymorphism.

We have conducted extensive studies in order to achieve the above objects. As

a result, expecting that a gene whose expression level is different between alleles could
be effectively discovered by utilizing a genetic polymorphism on intranuclear RNA, we
selected a DNA polymerase, which is capable of selectively amplifying intranuclear
RNA, in the procedures for discovering a gene of interest. As a result, we succeeded in

determining a genetic' polymorphism (SNP) that enables identifying a gene whose
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be effectively discovered by utilizing a genetic
pol ynor phi sm on intranucl ear RNA, we selected a DNA
pol ynmerase, which is capable of selectively anplifying
intranuclear RNA, in the procedures for discovering a
gene of interest. As a result, we succeeded in
exprgesien fivel irgdidfegenteicteepohielos, phemby (ISMR)g thake eampletion of the
identifying a gene whose 3 expression level is
preseifipegnéan. bet ween all el es, thereby |leading to the
conpletion of the present invention. Specifically,
t heSBseHiaHY. thapessenoinvereminekidenthef follpwimgharacteristics.
chﬂégcteristi S. (1£1A‘nethod for searching for a
gen i“\:mﬁg}%fﬂf FREEHNEOIOT jageshetie yaohymerphisne fornderEéfying a gene
expressi o e%ﬁie s different between alleles

L. ]
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f t al i nt I RNA b
PR A L T kA R Rt SR,y revr
ﬁmu@ﬂpﬁbﬁﬁﬁﬂ a?BN@ngﬁﬁhﬁﬁd fromlong intranucl ear RNA as
a prinma I'p

ry transc ‘usi ng a random prinmer and a

oLl ol OO BONVTASE] BBl 1R A s o

prim@§! YARERPY $ Pk S8R phintd %néfspét}aydgcgm%ﬁg ?ml@%ﬁglymerase that

conparing the expression levels o

reacts espesbineandl tb@besuae; t he genoni c DNA whose genetic
pol ynor phi smis heterozygous, based on the detected

pol(gindutquhing rg geartc pelyntrbisin pigsdnén BRN@IPIFIed cDNA;

pol ynmor phi sm used for conparison, where the

ex fessipningehe ExprofsiaDiAs]sf ¢farDN Ae froas firakipetiiat kBEIRS on the
significantly differ fromeach other. In said nethod,

SENORiG AN A swlsfset grnetiN iy iz ds Usdbioeygaus) dsed+a8 thdlAletected
ol ynerase. Steps (c) and (d) preferably conprise
pdyrﬁ%ﬂ?é}spﬁén@he anplified cDNAs, which is in turn
su?'ecﬁeﬂfto E bridi.zation with a genetic )
0ok g ST 8 e8imetic  BPBBOTPRISI, digdy for peraparison, where the

d i I f CGDNAs f Li ||
expreggégfé gg'\gelrllé) ?E gﬁx\%ﬁ? it‘rgink %q Ber?pecrtgvrg gl?eﬁgse(s:lgln}/hecaralﬂy e(litefgr from each
other.

In said method, examples of the DNA polymerase usable include ¢$29 DNA
polymerase.

Steps (c) and (d) preferably comprise labeling the amplified cDNAs, which is in
turn subjected to hybridization with a genetic polymorphism-specific probe, to compare
the expression levels of ¢DNAs from respective alleles based on the hybridization
reaction.

In this method, single nucleotide polymorphism (SNP) can be used as the

genetic polymorphism.

(2) A method for searching for a phenotype-associated genetic polymorphism
comprising using a genetic polymorphism searched for by the above method to evaluate

the correlation between the genetic polymorphism or gene expression level and the
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reaction. In this nethod, single nucleotide

pol ynor phi sm (SNP) can be used as the genetic

pol ynmor phism (2) A nethod for searching for a

phenot ype- associ at ed geneti c pol ynor phi sm conpri si ng

using a genetic pol ynor phi sm searched for by the above
phenggfifod to eval uate the correlation between the

geneti ¢ pol ynor phi sm or gene expression |evel and the

4 phetds yisdhod, jaxamples afphothtypssainslwls pdthplogivat ypeditions and

i.ncl ude pat hol ogi cal conditions and severity of a
severibis s @ dijeases Bekuyeifeldspelaping ai skwese, respposivéneenetes drugs,

t 0.drugs responsi veness to foads, responsiveness to
TesPOéﬁé‘fﬁ“&%ﬁ fos’f?Bgf»afﬁélé%{SW&HESSrf@sﬁmPﬂlewéét@n@% and responsiveness to

. i ronnpental factors. (3) A nmethod for searching for
envuggégﬁg¥i%j%%1ynnrphisn}associated phenot ype

conpri sing using the genetic pol ynorphi sm searched for

by the above nethod to evaluate the correl ation

bot . . . :
el e SR B Y ROl R SE R8T gpenotype

comMReNORAS HeN gLt g@fyﬂfﬁr 'sﬁla%eag% | 64,085 A%.bove method to
severity of a diseaSe; risSks o evel opi ng a di sease,

evaluaBS (e B¢ RIBIBE et M8 %eneti@ﬁ&?ﬁﬁ:irﬂ}ﬁﬁﬁ%z r%ﬁe :QP4Ssion level and

responsi veness to chem cal substances,
the phasypesi veness to  environmental factors. The present
i nvention provides a nethod for rapidly and
ef feghisvmkthodeaxarhploeg off plicnatygpendhelad® Paytiads @bhls fordditddns and
enabl es identifying a gene whose expression [evel is
severgiyf pér endiseasenasksabol elleslopihg gedistise, pebyomiywhesmio drugs,
searched for in this manner enabl es distinguishing of
1eSPORKINFRASS 1o A0Qdsy a¢sponsivendss ¢p shemidal elizdancas,canrdiiasgbnsiveness to
.. such pol ynor phi sm can be used as an effective neans
enVIr?IHPe%%]afaﬁTi’F%g a phenotype associated wth the gene of
interest. Further, discoverying a correlation between
the genetic pol ynorphi sm searched for in the '

afgpg rﬁ?&%ﬁtoﬁ%gmjﬂ%{] Brec{vige%da %‘w%]oedq %rylggidﬁ}? 'a%d'efl;eictsigel(})ffsearching
for a genetic polymorphism that enables identifying a gene whose expression level is
different between alleles. The genctic polymorphism searched for in this manner
enables distinguishing of expression levels in different alleles. Accordingly, such a
polymorphism can be used as an effective means for analyzing a phenotype associated
with the gene of interest. Further, discoverying a correlation between the genetic
polymorphism searched for in the aforementioned manner and a phenotype (e.g., risk of
developing a disease, or drug responsiveness) may lead to examining the cause of a

disease or effective therapeutic methods.

Brief Description of the Drawings

Fig. 1 is an electrophoresis showing cDNA obtained via amplification with the
use of $29 DNA polymerase.

Fig. 2 shows the positional relationship between the frequency distribution of
5



devel opi ng a di sease, or drug responsiveness) may |ead
to exam ning the cause of a disease or effective
t herapeutic nmethods. Brief Description of the Draw ngs
Fig. 1 is an el ectrophoresis show ng cDNA obtai ned via
a?plification with the use of $29 DNA pol yner ase.
cDNgygenomes signal 1aties dpdhe ilpmahoexe Bl B9Shans Het geren arhgenome in
h.LrEquenc_ di stribution of 5 cDNA/ genonme signal ratios
whiep,{he genqtie RolyRgiaIsel thoprobsdera persals on genone i n
whi.ch th engti c .pol ynorphi sm (the praobe set) is. .
pr é‘ﬁ%n% .S%&?@ .fﬁ% Pgﬁg%glt "i?LﬁUgS’é?élPlPi Rpiween dheafrperragy listribution of
t.he .frequen i stribuyti cDNA/ geno _
DNITUMER, Ry SoRE Thats JBhbsie T38 Ak actssrias dgngenome in
: [ jch.th eneti.c_pol ynor phi sm (the
Whlc%?%ebg%s%gt Olh);sln%rﬁgissglngtﬁe %03? Sﬁg)s}%B%ge%he conpari son of
C ae ] |0 ' f 33pl us2
o s 3h S mebAtdD 51 UBhRHEHRRG lsEL it Hetiincd from
U13%m§2ya$f -anfdl OKOar | L) i tes on
PPARy gagnaél. Fi g.&1 6°s p\ﬁg%gKggﬁﬂe& ?i&gﬁ)féll %?‘55’5% of
| deng.i S stioRa tBNpSsiBYn dF SR[‘P%it%@gHWK}Q%en@ g. 7 shows
the correlation between the expression [evel of the
PPERS 6gehioevsaf schpbii o hiptdm bF aRetilyiip RNPEtbssdiakt 8 diefing.
from 30 Japanese individuals and the typing of
geles. i7cshpolsythocpirelatisn between8hs bopvessihielveEURBPPARG gene of
distribution of the expression |evels and genetic
periphespl lpogHyswhogyiengbloietl HeorRPARGBpgeee individiralphet de typing of
bl oad | ynphocytes obtained from 30 Japanese
genetiGpRlymatpiisms.Fi g. 8A), and allel es of hapl otype M and
Best nodes for carrying out

hapl otype in ﬁFig. 8B). .. Best. .

thgla'_r%éﬁ?‘_f‘f%ﬁ Héreguencyr distrifartigneafethe ervessiarolevicls and genetic
poly o 55 B cLMeR B mbsal b By s onec from
s0 ugée BORRHI 880 RR ST s bpon R el B0 50,

description and/or draw ngs thereof.

Best modes for carrving out the Invention

Hereafter, the present invention is described in detail. This patent application
claims priority from Japanese Patent Application No. 2004-366671 filed on December 17,

2004, and includes all or part of the contents as disclosed in the description and/or

drawings thereof,

1. Searching for a genetic polymorphism that enables identifying a gene whose
expression level is different between alleles

The present invention provides a method for studying a gene with expression
levels that vary between alleles. The term “a gene whose expression level is different
between alleles™ as used herein refers to a gene in which the expression level in one

allele differs from that in the other allele. Gene expressions in the respective alleles are

- ‘distinguishable from each another using specific genetic polymorphisms an indicator;
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1. Searching for a genetic pol ynorphi smthat enabl es
identifying a gene whose expression |evel is
di fferent between alleles The present invention
provi des a nethod for studying a gene with expression
| evel s that vary between alleles. The term"a gene

howgitess @oexr gersition polewerpliismsli dnbiblee differbetoseian cajrbgli@s levels in
as used herein refers to a gene in which the

dlffeé%raéb‘%%oi@ bewittingnisbpd  Eh¢ @reedi ffventod,r svwotdiaglyi provides a

Ee ot her allele, Gene expressions in the respective
metha(l) for gapiglyeandy rﬁgfﬁitri@iw §‘P?éiéi]i11@gffpbm geneHe godirhenphissi gt enables

S eC|f|c etic phisns an indicator; 6

deterpiinatian of diHeresers fia ?Sémﬁdﬁ‘;ﬁibbﬁme@ﬁ@ll@i@&bi e
differences in expression levels in different alleles
to be distinguished The present invention,

I Sgﬁ 951? |0\E: gp%/QAsgr e |rﬁﬁucﬁ%ﬁr@‘ggﬁg%l{§aﬁgbdl [f?%&gm t hat
oo, SELEUTLOR 0 ST RGBSR AL e e
“mtrahﬁfc[e%ﬂ welLahs R pagd q'Qfélrel. %J ??omh%?%ttﬁﬁgc? thd? ngﬁﬁts spliced after

nmet hod, cDNA I's synt hesi ze tranu ear
transt1@ftion ot geHduelk aRuARNGY" reﬁl%lﬁésﬁldthgei{lﬁ'léhsri:%ff&restratngfe"i’rmg to the

primary transcript that is not spliced af

cytoplasans CTluat inehyf fr@fmngﬁﬁmwﬂ\leoﬁlﬁﬁsé YR ré§01'1§‘ ahd8nirons of the
nucl eus before transferring to t cytoplasm Thus,
genomarandi haveaalohg atraftNAS(Fop ngxahide, bk thexnnsn andeiente @BGuences
of the genone and have a | ong strand. (For exanpl e,
presepbr ohe ti®l, @@domef esequanceequnabs Huesent Gemombe Build 34
nom c sequence of the Human Genone Build 34

(http: ?/gf:qcﬁng p@g@,@gﬁ,@ igpaded duApri X du: averdgy ldngBO@435,28¢ bp, the
averﬁ ﬁg is 85,284 bp, the nedian is 22,855 bp,
modiap g-ﬁe &) sAB@Ices krnges tpooS.8P0 Apcsapuntifor abiyw$i% of the

all Se(24/0 of . the all sequences.) In order to neasure
#$%8Fbnces in expression | evels between all el es,

SEDE s BOPURPAAIRS) S5l of e AL, sentc

a gene transcri

pOIYI’Iﬁ)Qt)hlgl%g g ggkﬂﬁgﬂﬁnﬁkﬁgngv Al %nag%e Véetéazr})%g{lpi? ed; L hat intranuclear

ranuc ear ain

RNA, piﬂitgm&&hl%@% léggén ?@%l?g?\%\tg%rﬁl %ﬁ“%ﬁ@%?e%l%%% REESSER% RNA might
contaidi SfahfQien8he holfRbrpRIP kit MAblL al B2 WhBO4 ek FCEi8RABvel is
different between alleles to be distinguished. For example, while the 21,804 reference
- sequences present on the genomic sequence of the Human Genome Build 34
(http://genome.ucsc.edu/) reported in April 2004 have an average mRNA length of 2,757
bp and a median mRNA length of 2,316 bp, the average length of intranuclear RNA
comprising introns is 85,284 bp and the median thereof is 22,855 bp. Such a long
strand would enable evaluation of regions about 40 times the regions that could be
evaluated in mRNA, without considering the density of genetic polymorphisms,
accordingly.

To synthesize ¢cDNA from intranuclear RNA, intranuclear RNA is selectively

extracted from a sample, from which ¢cDNA is then synthesized. Alternatively, after
7



sequences present on the genom c sequence of the Human
Cenone Build 34 (http://genone.ucsc.edu/) reported in
April 2004 have an average nRNA | ength of 2,757 bp
and a median mRNA | ength of 2,316 bp, the average
l ength of intranuclear RNA conprising introns is
eXtr?E%lOESZf ol ZAHA thven aedingrie.t HEN AGE siysth2dz&b frobptheStatincted RNA,
|ong _strand woul d enabl e eval uati on of regi ons about
and then PrheeD Nhederiggd diosn tomger dwnucloe R¥¥ak selbeiyaly amfid.
wi t.hout considering the density of genetic

poI e gRFaAs, gl tignys iy axjracied drare acemale.r ohhe sample
i ntr.an e rapucl ear RNA is sel ecti vel
is nog Beflteg ﬁw&ﬁ@@)rggﬁﬁfi éﬂatle G e i nbe analyzed by
t e ternative 7 extraction of
this ¥ Pefﬁfﬁ‘ 68@41% %%nﬁﬂfa s ﬁseélt@VHEﬁegﬁni Sehosg sxpiepdon level

- S A A S AT e

derlvgg:tr‘pﬂﬁlg anﬁrhe@é‘?leﬁﬁﬁr afn[i "i’lgﬁ%o&rilgéﬁsrfmé Eeié 5 Li(r{gg ?f h;iicgférge{)? Coimercially
d

et AL S T ——

mamin@tiang] @mre foyé oMb B@ASnM 00 SHBIESS §sd '
di fferent k?et vveelrz;y al | eII1 es. E(>)<arrp | es of %r@géaan% Igbttpamcmaﬂy

limitghn Waenskd simpleside: $@ip hagandg6) ¥Rnfle ORI 8Rhles are in the
pl ants, and m croorganisns (e.g., fungi or bacteria),
form wdrimstycflaid, puclnusibledd, esalied,| lysiphdiaitSvayamdode sk tiegtrow fluid,
cell strains. Sanples are preferabl y from mamali ans,
urmenwbcqﬁl@fs dugblcyllhemtissuiesAl so, the forns of sanples are
particularly |imted. Wen the sanples are from
leay gla"t&éﬁrﬁép & axyapicd byanpedoddmewnrintthe artf oFor efample,
fluid,. such as bl ood, saliva, |ynph, airway

cells ﬁﬁ%ﬁ%‘)k%%‘nﬁﬁr hgmogeRizer, andr phelel apel heossnasased |k dliffercntial

centrlglgéatl%h orrh%et s f}%&%{ ie I#Ué: qqlgra ;flgr‘;gsl,e%gigﬁ%{ég}bp e,gﬁoﬁéc%g;gloning,
zer can b .

Chap e o8, L8y R RATR " reRLT Fisgie PO mmemaetign cell,

CSH]’_gP@gé qg*BN:@lgy%g‘ yg@ﬁ;bon (see, for exanple, Ml ecular
cloning, Chapter 8, Preparation of nuclear

g?ﬂéﬁ%@&?esrfé Rrogﬂgl?%gge!gﬁﬂ{és%gdfrgﬁ%anﬁaegﬁ lReA preptied in the
above-described manner by reverse transcription using a random primer. Use of
random primer enables synthesis of cDNA from any sequence of RNA (i.e., intranuclear
RNA) in samples.

The reversely-transcribed ¢cDNA is then amplified using a random primer.
Because intranuclear RNA, not spliced, has a long strand, the RNA cannot be amplified
with a DNA polymerase as commonly used for amplification. Thus, a DNA polymerase
that catalyzes a strand displacement under isothermal reaction conditions is used in this
method. The DNA polymerase having such properties includes, but not particularly
limited to, ¢29 DNA polymerase (Genomiphi™, Amersham Bioscience).  The

amplification reaction catalyzed by the $29 DNA polymerase is very stable, so cDNA

synthesized by reverse transcription can be directly used for the amplification reaction
8



Subsequently, cDNA is synthesized fromintranucl ear
RNA prepared in the above-described manner by reverse
transcription using a random priner. Use of random
primer enables synthesis of cDNA from any sequence of

. RNA :i .e., intranuclear RNA) in sanples. The
using dg@ pohyimgraze Wiboutghnacddof sronpurtidativh @doasss. ngAdditionally,
. _random priner. Because intranuclear RNA not spliced,
Sm%ﬂ@ Yaeld anat the oadr of tHge erremel s smed] ameouwminof famades, wiehhaseclinical

e RS2 BBUPTLt a5 AP o,
e 38 S SRR S TSR e presn
e BSES  AS AEe BSh h B o b B b
il FORPALE S8R AGAEL, A5 e KEROPI 19400 PN 5

Lacege[ng[e THBod TR AR RNVE&BriRS, ¢ r@&‘gs}’eal@egg{kgw, gfg[gertson DG,

[ificati’on reaction using ¢

CostiM]} BRUTLiaR@ PREAVRS]e oﬂllé_re'lrfab%i’st Bpgeﬁtﬁcﬁﬁﬁ‘aﬁons in small DNA
Additionally, since the yield is atU the order of g,

sampded NBIRY YhypoErhn @B U Bl enOf diSFBRIRSHt SMpHTBSIEG | 4HdCArray-CGH,
speci nens, can be anplified w thout |oss of the sanple
GenwauBed 2003 Pubj TI(2xtI%r307arMIDhUL566408)use of ¢ 29 DNA
pol ymerase is particularly preferable in the nmethod of
t hély herabouerdesdrrbed P NanpolFuetdses ferarinat tthe aaiplifieation reaction at
pol ymerase is Bst polynerase, which is comercially
the exd 4if| aabN fregmene dumng DAY aBindifimbtioy,LsgtheJavhplifaeation efficiency
) _éHéI@g,e' ovic T, Hamann S, Lacey M Dillon D, Segraves
signipcaniyslopternateupd the wadi eVhen Pk DY fragmesnt g9 o be,amplified,

e TR LR B Yo BT 0L Yoh Plnce e
i RS AT MBLAEATHEL AP 3085, i
. . T - G .

e STHAGP T ABP IR, SB05RL TP VR n
SegrdNOR] NVBGREALK BUC RGN BiRlel D, %ér%fl 158, &5&a 5, and Lizardi PM,

anplification efficiency significantly l'owers -aroun
Wholkhgetile Whapsia HFOendMNA dIf2aWRRL 1hS shRIPEDRAP! dabi B using

the anplification rate of the whole fragment | owers

hypertunched tihends Hizplacdinshamaplifieitideind array-CGH., Genome Res., 2003
Feb; 13(2): 294-307, PMID: 12566408; General Amplification of Chromosomal DNA by
phi29 DNA polymerase, Amersham Bioscience).

- Accordingly, cDNA derived from intranuclear RNA can be selectively
synthesized and amplified by preparing total RNA (including intranuclear RNA and
mRNA) from samples, synthesizing ¢cDNA from various RNA species by reverse
transcription using a random primer, and amplifying the cDNA using the aforementioned
DNA polymerase (e.g., 29 DNA polymerase) that is capable of selectively amplifying a
long-stranded ¢cDNA (i.e., cDNA derived from long nuclear RNA). The method of

amplifying cDNA from intranuclear RNA can omit a procedure of selectively extracting

intranuclear RNA and thus is preferable in the present invention. Total RNA can be
9



both ends, resulting in selective anplification of a
l ong DNA fragnent, i.e., unspliced intranuclear RNA
(Lage JM Leanon JH, Pejovic T, Hamann S, Lacey M
Dillon D, Segraves R, Vossbrinck B, Gonzal ez A,
Pi nkel D, Al bertson DG Costa J, and Lizardi PM
extraghsl ey gaoresiasd ey & theofrt. g Frvetexemaple, chapguondingfoes mal thethod or
DNA sanpl es usi ng h%perbranched strand di spl acenent
the aﬁ%&ﬂ@%&mrmn%@hlam aym GEEPC) Geatbodecarelse ¢mploged. Feb;
13(2): 294-307, PMD: 12566408; Ceneral Anplification
of Chronobsomal DNA by phi 29 DNA pol ynerase, Anersham
i osci ence) . .Accordingly, cDNA derived from
) eﬁFﬁ%\Hﬂﬂé’F@)&PhlﬁéﬂA‘“&‘ﬂeg?eg@é‘FséWi lg¥ly synt hesi zed and

P RETETCRal Bt Aot 4R o s SHBIAS o8y et e then
N TR
e 8 SRR BN 190 N 8 (A5 Rsmoriis
diffe%ﬁ\t Fedrh V@l AR irf WeRm# E}N’&g' g{'\‘%ﬁnﬂ?g% Cdmst egégo%%gous alleles,

DNA derived from long nucl ear

accordimuly,! athS1eri HDNANIA 68k BAchad1i8d 8T bENNtGRDIBEEL When the above
procedure of selectively extracting intranuclear RNA

expreasidntiéneds are sprifieaatyl & fefent e RERGRNBolyMGEEHISAMNDT idietedl can be
RNA can be 9 extracted by a nethod known in the art.
selectedr aexanpldisatdrhéorgidentifiiing/«c gendl whst hogrevsiont heveRds dlifferent
guani di um phenol - chl or of orm (AGPC) net hod can be
betweemmillslasd. (2) Genetic pol ynorphismand allele
expression | evel Expression |levels of a gene (an
anp e fieray “smety rotpRrekémapr Epeymorhimmi refeontsan elifference in

\m}{er ein the expression | evels are conpared between
gene that SARSEF JEGatigns &t gaits orpporphplegicn cmang, ipgbiduals, adegramples

T LR O N ST NN

» h e h g L1 el . . .
e G DD, 08558y DELSERU DR B B84 e aigor o comi
e SroKbBRU St V850 6P B0 s SHPISPSLAD LA B s o

oL S i 180 el S, pamovon
represe@tedely & bygleesnd the number of alleles in a continuous gene region or in
several mutation sites in genes. The frequency of haplotype recombination is lower
than that of usual recombination, and is likely to be genetically conserved. When the
correlation between a polymorphism and a phenotype is to be studied, accordingly, it
might be important to study the correlation with a given haplotype in addition to the
correlation with respective mutations. Further, examples of genetic polymorphisms
include insertion/deletion polymorphisms, polymorphisms resulting from a difference in
numbers of repetition in a repeated sequence, and restriction fragment length
polymorphisms. In the method of the present invention, use of a single nucleotide

polymorphism (SNP) is preferable because many methods of detecting SNP are available

and differences between alleles can be easily distinguished based on difference in a
10



The term "genetic pol ynorphisni' or "pol ynor phi sni

refers to a difference in gene that causes variations

in traits or norphol ogi es anong i ndividuals, and

exanpl es thereof include a single nucleotide

~ pol ynor phism (SNP), a hapl otype and the |ike. The

singleangieo8NP" refers to a nutation of a single nucleotide

' in the nucleic acid of a certain gene or genes. Such
SNETF¢etik rakrmephissecathiab wan by enmpleyedvare mttipanscularly limited, and
Lraias or _nor phol ogi es anong i ndi vidual s. The term

genelip polgpQapbisn ifarmation eanpbt pamiypelteimed feqm eublic databgses or the

ike. o I eHige i SoYP i BapLayspa o R o Spmess PhmgRARIS,be cbiained
o SRR RSB, ST LR 6T L
o 2L o Ve ol on Bgipeen g,
o 558584 Bt £ BT P e TR g i
obtaiﬁ%ﬁﬁlg@héﬁ@pegigfrﬁré}ﬁ%q kGt ations. Further,

exanples of neti c polynorphisnms include

I NgRAddtdR/ @%eﬁ&ﬂi@ﬁol?ﬁl’oyﬂﬁgrﬁg‘ L8 neaRRENERS P sjon levels from

resulting froma difference in nunbers of repetition .
alleldsragryimpp@aiead pd B PERms A beQaEHddCdutoR abdRARRtwith techniques
| ength pol ynor phisns. In the nethod of the present
knowinrueln axon, use of a single nucleotide polynorphism
(SNP) is preferable because many net hods of detecting
SNPonrsampli IthaxbHetectaond ofl gbdcdicepalgmonstisnee andlthe heaswament of
be easily distingui shed based on difference in a 10
gene gxpgsEon Jeydstitane allgksn eqanche oyiedr phi ynbylbidizatiem whith a probe
. rrr%l oyed are not particularly limted, and genetic
specifip torasindls geRsticoPsIPBIiERN’ Hepiehsicry bspabslnbmifly aradequate
ubl i c databases or the 1ike. For exanple, SNP and
meaﬂﬁaﬁi%t%ﬁp% B PORUAACUNE FiRgaRge. if 8gcqedn Wy probe can be
t he | data

s RN il T DR R e sty e
iy i ' 2~ J SNP .
L ol SRR LT P

_ : yorac.jp/in _ _
art. SKAhy eHybiditorAr Lorfd@ibiRaSdahY beO iRyl hre?'i S08 st genetic
pol ymorphi sminfornation. Detectio o¥ g_e et ¢
polyn]g@bmm@ phirs e Qi ciERAs WiShEALisRl. O RS SIRA L&u8lisns, a probe
rom
hybridizes in the case of a certain single genetic polymorphism but does not hybridize in

the case of another genetic polymorphism. An example is stringent conditions, which
are known 1in the art.

One end of a probe may be fixed onto a substrate and may be used as a DNA
chip (microarray). In such a case, a DNA chip may comprise probes corresponding to
single genetic polymorphisms fixed thereon, or probes corresponding to both of the
genetic pollymorphisms fixed thereon. Detection of genetic polymorphisms using such
DNA chip is described in, for example, “DNA microarrays and latest PCR method,”
Masaaki Muramatsu and Hiroyuki Nawa (ed.), Shujunsha, 2000, chap. 10.

As a specific example of the technique for detectingl genetic polymorphisms
11



al l el es carrying genetic pol ynorphi snms can be carried
out in accordance with techniques known in the art.
For exanple, the detection of genetic pol ynorphismnms
and the neasurenent of gene expression levels from
all el es can be carried out by hybridization with a
using P3b® chipp achéthed finyolaing; theluse g8 et G@npféﬂupﬁﬂhpmlsMapping 100K
probe can be | abeled with an adequat nmeans, such as
Affaﬁ A iypetsida nis @Kplﬁmdoacihevé}e@aﬁbtmn&@mam Mienadiea). 1 0RKy Array
robe can be_ used, provided that such a probe

compuigs fve agays G earpdeted eare hasol YOG RNE ﬁifa?bé 831101113 A sample
o s%eg’f??%: & IrIBE RieleR G Fish Rrisipicl iR & &S £ Aty o HindlID, an
adap{3h 31 et i £ BRIt pERTRE (ol B PR BT §aLID specitic for
e UL AP HERERRE S BB s o
labelb®! ¥ 'ﬁg& BhL yhgu&es%%eeﬁ t0 %& cgmﬁ%&?]élﬁ%a) £ ek RSNPSE10T SNP of the

anot her ge etic '€ T's stringent

samp@@ﬁ‘@vbhﬁf&% ba‘é’@d BH th@E Eni‘lrh%@? h Hnﬁﬁgué'ﬁ télnd%lﬁsbe%ﬁgn hyeds can be

probe may be fixed substrate and used as

~compardadNfetwen pIIEIBE @a&@rd@aﬁgnazhﬁteﬁsﬁ@ﬁ of spAdPratid. DiBnelnbhg details
may conprise probes corresponding to single genetic

of thpdINAehiphirsferenict ety bdafadofo tiY pRIABEMIGH A RIRMAGHhD Wata sheet
to both of the genetic pol ynorphisns fixed thereon.

postetet ecom on olﬁttlgé’mw.affpmle’grnmcrq)jphﬁﬁﬁum/iaﬂgyﬂmﬂmﬁdm‘ﬂ’(}k and
chip is described in, for exanple, "DNA mcroarrays

hitp:/ v affsesetriRCR jrpdiddappingVi 88BkidEMur amat su and

Hi royuki Nawa (ed.), Shujunsha, 2000, chap. 10. As a

s pAdsos igeneticapplyamasphisme cae bricipsted sta et @@hmqges known in the
lr?ﬁq"ﬁsh@ﬁﬂg%enﬂ@gé@ﬁ%@%@% P AL o
be erRRBRHh e Ar e BRBMEUE i odra %)%%rd‘wégéé% {38 Benetic

NP t

R A R S
polynﬁﬁ?ﬂ SRFQP) )t.{llﬂ%!:t %@ Llfé!n'aﬁ'l laenaﬁﬁ %23(%181& 'g%l el%rciphoresm

che a Single

(DG da'ﬂheftﬂc‘)dl llﬁV&ﬂ% 'tfxé ‘ﬁtlh%’c t@le lﬁs‘;ﬁ@ﬁleél gt tch (CCM
C?})rpl i f he sarrpg CR}onandCt he arrpleléf |ge(53)?pr oglac ( )

primek %xtehaﬁn (PEX), the 1nvader method, quantitative real-time PCR detection (the

TagMan method), and the like.

| In the method of the present invention, use of a DNA chip (or a microarray) that

enables detection of as many genetic polymorphisms as possible in a simple and rapid

manner is preferable,

As described above, when the gene expression level (or signal intensity) in each
allele is measured based on the difference in genetic polymorphisms and the gene
expression levels of between alleles significantly differ from each other, such genetic
polymorphisms are selected. More specifically, the ratio of the allele exhibiting a high

expression level to the allele exhibiting a low expression level is determined, and the
12



| abel ed. Two arrays are designed to be conpl enentary

to each SNP allele, SNP of the sanple is evaluated

based on the signal after hybridization, and

expression | evels can be conpared between alleles

based on signal intensity or signal ratio. Concerning
genedistnpilymorpism pehibingehiapio ofef deashtd: Iyayd peefarbidy stdeadhd.5:1, is

product inforpation and the data sheet osted on
seleqied.p: Thewiticapf Yitemenns, thet thsy pernsdenpresstonr ﬁysl/swe@uwmtmuy the

Sam%&k@tﬁ/gﬁﬂﬁ?af fymetrix. co.jp/ pdf/ Mappi ng_100K. pdf .

A st BRI S de el et ey
o o S O S TR Rl B o,
o S LOBSERF Ty ARSI P YR v
is difBghh b&WeXﬁngﬁngs?m (§§L%ereg}og e%ctﬁm%g %ﬁ?%&@j—s’eleﬁted genetic

denaturing gradient gel-electr oresrs -
1 H o . .
po y%??ﬂnlﬁgﬁéftﬂ‘gégh,( 1%%;(?3@%&)&#(4 nééért@@%ng ﬁvsl‘f%ghﬁ? ?E&f?ﬁv&é%ﬁé’%@n has an

alleld RyalEfingTRl ARG, eQyBEidd abvere Mad, -4 iotRe RAR HELBREIRIN Tevel i
(the Taqmn%%etﬁgg), and the |ike. nethe rret)ﬁgd Sof evel 18

diffetene bptvessanilldlew enli @relats avigh adpHdNbiypbidd d&kriBed below, and so,
m croarray) that enables detection of as many genetic

utilizing yimo tiptsi shesteals gpmesisi i lpmrplasm) el eoradigtis@betiveen the genetic
manner is preferable. As described above, when the
polymgerphissx ppd thsi henppe maydre dirgidatedi nt ensity) in each -
allele is neasured based on the difference in genetic
pol ynor phi sns and the gene expression |evels of

VL AR R AR R A U
St Lt A0, o AL AL AL 0 i o
' .4.S.d i ned dth 2 [
N L N N O
with ﬁ b?élﬁﬁﬁ% # Bine \gﬁg&' dnother  HdweSEl ?I?etrg g{e sJJggeen& AR & genetic

means that t gene expression Teve

b 10 1581 ATRACOR LS ESNOTIA I o e
dbSNPNb@itd2Bi &PBrted in October 2004), and so it is difficult to select genetic
polymorphisms that are associated with certain phenotypes from among such numerous
SNPs. In contrast, a gene whose expression level is different between alleles may be
correlated with a certain phenotype. Accordingly, the genetic polymorphisms that
enable identifying a gene whose expression level is different between alleles searched
for by the aforementioned method may more highly be correlated with phenotypes than
other types of genetic polymorphisms.

The method for searching for a phenotype-associated genetic polymorphism
according to the present invention is characterized in that the genetic polymorphism

searched for by the aforementioned method is used to determine the correlation between

the genetic polymorphism or gene expression level and the phenotype. Examples of the
13



of the expression levels of each allele with the

utilization of the genetic pol ynorphisnms, can be

sel ected as a genetic polynorphismfor identifying a

gene whose expression level is different between

alleles. By nmerely detecting the thus-sel ected genetic
phengbipgnivelpde ecumenceraf, a diseas (wosspathelogizabedmtitibmeand severity),
., Whether or not a given specinen has an allele
riskso phi ¢ivelaping: shidigeasx prespetistvenicey gb. dilgs,o respogsimenashome foods,

expression level is different between alleles may
respuSEveapstie chpmirah suhstansesy pad aespgasizendse th erelitonmeatid fawors (e:g.,

i1izing the thus-sel ected genetic pol ynorphism the

til
ultragl(‘?:lqtéflgt JRMBERKEh the genetic pol ymorphi smand the
A T L e T e o SR st o
i tic.dif t hat
o SR TLAE P AT L ST I ot o oo 1
. [ | [ ] at ed .t h
v ) AN IR OB T 55 B
and B A0EDte MBI TRRIF 2 BHATIHRETEL arg St 45 Riehftne e
correttiohPbdpitbdifl a ¥eub8B0bE sﬁbéaﬁa@t&bgerne@%ﬁmﬁ@ﬂisﬁﬁ dehrched for
I phi s t hat

is difficult to sel'ect genetic polyno are

by thasHforimheionsd hfeteRr sbehePBgROsYREfevhl A a/PMRE0SYEN Where the
nunmerous SNPs. In contrast, a gene whose ‘expression

occutregeelfraquenttyf dforeenin patotiegnlahbehés ByetificatBr Kighdh @ analyte
W th a certain phenotype. Accordingly, the genetic

exhibying aoequtain phendtspe, dnenl be idbeartiided Hopt alifferreceshasehe genetic

., expression level is different between alleles searched

polymegphisn t pEeelf oquansitativenersettationd ofaytheor expnesgidny bevel of a

h correlated with phenotypes than other types of .

phenqi¥pRspIsecigtady el Hits AdIeTise, fhenass inothes geiresini pryler of a genetic

polynlBRRE SRLSURRS 1 Emero i truofi hcmeiPucis ShAngdrdp (b aature of

oL NTRARR, A FEBL 75, 2B i e, s
ti . ti I hi

oG8 L O IS0 MRS 05

compardd HBeiH@fl‘rYﬁfeaidﬁ?&rﬁ%n@?ﬁ%ﬁﬁﬁewﬂifch ghéﬁjﬁéies-é%pgiated gene is

pat hol ogi cal conditions severity),
preserteV SuoP iaN@cknibi S 8A8Sscribe8 RRNEIr VA& Ie, L nHAS cenomu igaku wo

responsi veness to foods,
shiru (“Learning the advanced genomic medicine™), Yusuke Nakamura, Yodosha, 2000,
Chap. 1.

' For example, a gene comprising a genetic polymorphism searched for by the
above method exhibits a difference in the expression level of the gene, between alleles,
~ in a same individual. Thus, the expression level is deduced to differ among individuals
based on the allele type (i.e., the type of a genetic polymorphism). Measurement of
genetic polymorphisms and expression levels of many individuals enables verification of
the correlation between expression levels among individuals and genetic polymorphism

information.

The method of the present invention enables searching phenotype-associated
14



responsi veness to chem cal substances, and
responsi veness to environnental factors (e.g.,
ultraviolet rays or tenperature). Specifically, the
nmet hod of the present invention can be inplenented
based on the association nethod, the affected
genegicpohemnerphisttsod A genetikepadlykerphianosearéhed: foe imtlis nlanner is useful
the association nethod, for exanple, both an analyte
for diggposmgrihpidexelapment af A ditrasovy plee rish of anvelnpingtaediskase or for
does not exhibit a certain phenotype are used to
evalypting 1RIneesivRRess o Arugsdn iadranset ween a frequency of
ap eatﬁlance of .]gene.ti c pol ynor phi sns searched for by
t he"aPErBREHE IRYRAGORe fhedicdr RdHBOMBTR s6rIshed doieby he above
a ;pheng . Wiere the occutrence frequency  of ]
methRY G R Frten iRt Sh oA GhbF Snht Fesiit by Hogabism or gene
. t exhibjting certain phenotype, it .can b
expr i AL bbby IheEt RS TERLILE scalch e a Phenorype
B eTaV Y Lsiaff itative regul ation of the
asse exgr @g?%%%@&ogg%?@ﬂ%enot ype- associ ated gene, or
ot ¥ 88 thENARGRRL bfbg@%?esg%@%t rGtefiPEfcdkd B gaeae?%ﬁt? ene (e.g.,
| ead t 8 act ds  &nd

pol ynor phi sm  whi ch o changes Irn amn

invollvBiaSnil @f CPPARILSIni Niptdenabslign)0f & péﬁa&[?h S i fftEfledSi ti
phenot ype expfessi 8n. In the a)?f gét ed si E’- p}a?fr met h%)nd,gem e

polyrharphisin offthiehene afsdeducad thpeidues Fifdresi SHe@bEhedaViFdYG eRample,
same phenotype (e.g., a disease) are conpared to

PPARdmsrireduyned toltrecaspscmedreigh aphefotwhé tdvolved in the lipid metabolism,
phenot ype-associ ated gene is present. Such a

such pedisheigue iAccdulinglybeduilmaliletiorenfibgthehe Sartiarpotwnorphism and

enonu jgaku wo shiru ("Learning the advanced genomic

the Pﬁ%ﬁmer{@g):,rewgvuweofm@tmﬁxdzetw@gg@m ACTOR0, in Gmagns individuals
For exanpl e, a gene conprising a genetic polynorphi sm

as compgred gith dhe pgSylfse of agrnpic npalimaTRNSMbiypENgs of PPARY) enables

e SRR AR BT, e o e gene,
iqn | is d d.to diff .
e SR STl HERG A Bp Bl fieEted thag th ppression
level %ff HnBa R bSsaak ??&ﬁﬂ%@étéﬂlcﬁ%@é%%@?% n@&'{/&R%egrelg]bﬁRG) genes

ol ynor I SNB and expression

differs HtwéAUAlSe£RAR L5 MBRChHdERLERRP oly?%ﬁg{ﬁ%ﬁ %lazﬁt #B8Id enable

bet ween expression | evels anong 1 ndi v S an

- detengitfatibh ©f BiFfereMen i Sohctid ¥xPréBionQBvel Betwdmidreksof the
present invention enabl es searching

phenot ype- associ at ed

Examples

Hereafter, the method of the present invention will be described in more detail
with reference to the following examples; however, it should be understood that the
technical scope of the present invention is not limited thereto.
[Example 1]

In this example, cDNA was synthesized from intranuclear RNA and amplified.

Total RNAs (1 pg each) of lymphoid cell lines, BL1395 (ATCC CRL-5957) and
BL2122 (ATCC CRL-5967), established by EB virus, were treated with DNAase and

subjected to reverse transcription using reverse transcriptase (Superscript III RT enzyme,
| 15



14 genetic pol ynorphi snms. A genetic pol ynor phi sm
searched for in this manner is useful for diagnosing
t he devel opnent of a di sease or the risk of devel opi ng
a di sease or for evaluating responsiveness to drugs
_in advance. In the present invention, a genetic
Invitpegepinisr pérosdangseavitthihe frotocby irtcheledttharein, nephgadrd singleedranded
to determne the correlation between the genetic
¢cDNfo| yrbeisiondinid} oftheereseltipg @dsjiloof teestain subatian was added, without
.phenotype. Thus, it becones possible to search for a
PurliipataR (o fereaglicibeqluien containing germtont prioky mod P phi?9 enzyme as
erties" of a protein

descrgirdtal Byotacolarh G TPTEERG (80 5 AnipvgiaveRaseiease)pHRRpAction
was it le PG Gt HRLfrord PRESGBHLPRNA tetabiemaddield: 2.34 pg
and el e asshot ated v th a phenatype i nvol ved in

ot s ey TR b it of B IR BT s A o etbere. 1

In Fighe, PHRNPIMAEa0E 2 show %Av%r{aﬁ%r?% ulgfhglgﬁibgi ﬁﬂ% i}élgmerase as

agent, ACTOSTM in various i as” conpa

descrietiRbbie results of genetic pol ynorphi smtyping of
PPAR7) enables verification of the actual involvenent

t hasehbwn By Fitsi1ng sinkgr #b8F FIEB o aNRe tdBERP Y K ¥eentering around
actual ly discovered that the expression |evel of

abouthgitlnwpe o bt edn@anssol iahériabOFi@ch)i vahedaéegRpty médian cDNA
(PPARy or PPARG genes differs between alleles, and
lengtinvgs 2ch 16dpvafte ¢y gteeisifoom ebymmrrpnRNE sidpattswhat ¢hly long cDNA
enable determnation of differences in genetic
was sglegiivalgjagivlifiedel Speeifically.ait velsetemdastaatotl ebat tHerwsafdfahe phi29
t he thod of the present invention will be described
enzymae, epphled e selestiveamplificptior mfechy A front dongosirangled intranuclear
RNAexanples; however, it shoul d be understood that the
‘techni cal scope of the present invention is not
limted thereto. [Exanple 1] In this exanple, cDNA was
synt hesi zed fromintranucl ear RNA and anplifi ed.
[Emn%ﬁ&@ RNAs (1 g each) of lynphoid cell |ines, BL1395
ATCC CRL-5957) and

In this example, cDNA obtained from intranuclear RNA in Example 1 was used
to perform experiments on SNP typing and gene expression level.
(1) Verification of cDNA amplification from intranuclear RNA using phi29 enzyme

At the outset, 250 ng of the cDNA amplified in Example 1 was subjected to a
reaction in accordance with the protocol of the 110K array (Affimetrix). Specifically,
¢DNA amplified with phi29 as described in Example 1 and genomic DNA similarly
amplified with phi29 were amplified in accordance with the protocol of common 100K,
the signal intensity ratio (¢cDNA signal intensity/genomic DNA signal intensity) was
determined, and the frequency distribution thereof was then examined. By determining
the signal intensity ratio, some sequences are found to be easily amplified with the aid of
phi29 and other sequences are found to be less likely to be amplified therewith,

‘depending on differences in secondary structures, which result from differences in
16



BL2122 ( ATCC CRL-5967), established by EB virus, were
treated with DNAase and subjected to reverse
transcription using reverse transcriptase (Superscript
1l RT enzynme, 15 Invitrogen) in accordance with the
protocol included therein, to prepare single-stranded
sequemiqA, (bjas pdramplifiqation). OBy tdieidiress thet ¢y A2€ighalofalue by the signal
reaction solution was added, wi thout purification, to
valug of thggeneme sornlifiedvish rpﬂ‘laﬁ%lhng’e‘aerr sudiorbips iofremplifidatidrecan be
hi 29 enzyne as described in the protocol of
elim m phi TM (sol d by Anmersham Bi osci ence), the
reaction | owed tQ roceed at _30C for 16 hours,
and % PNESHs a%ﬁlhameal &g ePdanct 2% 3. agphepe. similgr to a normal
. ectively), The r ts of electro resis of
distrBEER ShsH: vieh appreedre %ﬂBWﬁS:.WSFqbgeRTS in mglmsgwnfi?ow signal
: e 2. sh ar
ratios, 4 cherB et 305, S %&E{DE“\%% %sﬁgﬁéﬁﬁ B golvorppisms in

T 5 THE AR S bR Doy i .
In co]a}rastTB&t1oﬁ§ it Bhteh ?igﬁ?ldfaﬁrdn%@@ obgeﬁ(}&% th }é‘ﬁa} g*ﬂ?ﬁ]ngep that the

after synthesi s from sugges

portib e 6BNAe 2YREmSl &sdd VAl aﬁ'ﬁjﬂbﬂtio%%urép %91' thé ?%Jhl: Yide lof Fig. 2

was denonstrated that the use of the phi'2
and Rigab(edtienssiabdratddv®ith mploisi i6 ati N%OD afd 119% greﬁilﬂﬂ ‘[helﬁ were many
is

~long-stranded intranucl ear . [ Exanpl'e
signabxgpmpiceset dAed bhaganetic fpbl,}nm(i)rphisﬁistthhﬁaféreqbﬁsctm in regions with
Exanple 1.was used to perform experinents on SNP
geneg fﬂpubstgnfaaihr grensefpnedlss arirdmy eBasddl pn \be ishipaof ahe dfequency
n(‘g\l ification fromintranuclear RNA using phi29
dlsfrib'ﬁt%én tthe wesisignskrclaiemhin betwaehetheDptabanysts tnédhé rgene on
rrR( ﬁ subjected to a .reaction in accordance
genOW’tlﬁ Pﬁ@)”ﬁr{a YdBe 2ene tRNAXIRriReS %gn%IAzfasmﬁmrﬁtefd)from the noises
ecifi fied with phj29 as, descri
via tfi“ﬂ'o B %éaamﬂ%aw agg?ﬁqnaﬁ slgnakl g34iq, fif é’aasmlequﬁd that
portidl e%@%@#%%ﬁ% dne| flios i} dagf?gqcﬁ“@fta%a%q@%nt?r g resulting
from fle@Rplestdi SRS bﬁﬁﬁﬁW@bﬁIA%\%’dqﬁ)a}h i Rt @N/ﬂa S

Also, whether or not the gene expression level assayed with the use of common
microarrays is correlated with the cDNA signal/genomic DNA signal ratio analyzed in
the above-described manner, was determined using common arrays for expression
analysis (Affymetrix U133plus2.0 array; http://www.affymetrix.co.jp/pdf/HG_DS.pdf).

Specifically, total RNA of BL2122 was prepared and analyzed using the
Affymetrix U133plus2.0 array in accordance with a common protocol. The entirety
was averaged so as to bring the average signal value of about 54,000 probe sets to 100,
two groups, a group of genes exhibiting a high signal ratio and a high expression level (a
score of 100 or greater) and a group of genes exhibiting a low signal ratio and a low
expression level (a score of 10 or smaller), were subjected to determination of a cDNA
signal/genome signal ratio from the aforementioned information using probes of SNPs

present on the genomic region carrying introns fixed on the 100K array(Xbal 50K array
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determ ned, and the frequency distribution thereof was
then exam ned. By determning the signal intensity
rati o, sone sequences are found to be easily anplified
with the aid of phi29 and ot her sequences are found
to be less likely to be anplified therewth,
useddeprinlithrgelpntoditistoeentregienoy distdindany st ruct ur es,
which result fromdifferences in 16 sequences (b| as
of %m)msmtc a& sleyyn inBfigd ty indishgench evithOv simgession/&ivele(scores of
F@Ee Si, val ue of the genone anplified with .
10 Obﬁ er M Khérusesqfcﬁlﬁmu%ﬂbwemwfqunﬂu foabe preseatnomehe portion,
m nated.. As.a result, as shown in Fig. 2 and Fig.
Whlcg lsacogﬂ‘éiﬁ"@dsﬁonb? BP1sey a3 ahovaeand exhibits Buthiaps sepileielo a normal

eared to be noises observyed i n_regi ons
dlsm\g’ﬂt‘ﬂﬁ oW SPRfRF MPeSt #gRes Xt mr %%%S@%W pepray & 100 or

RS R é}hwsﬂ PR BT R B, i

conmgg{etdfgﬁsﬁ%hféh F%%? {r%SI S fl\lcgmird%ll% %‘S {)Slsétjg?q,?me signal
ratlosS&'é%BrnﬁnE@'i‘rp Bfis E%}ﬁl&h@a &91:41%[9{11%13{&6: Al ggne{ ﬁ}épressi(hnt levels,

af orenenti oned nor istri ion curve,

and 19hgan@indcldr RNA3EN dﬁlxﬁn%_:}m@&% biens bélﬁlgir 8l Wi erly to be

arrows in Fig. 2 an and t were many
‘morestigoatdy appbitied sdtisphibased on genetic pol ynor phi sns
that were present in regions with genes
(substantially regions fromthe intron). Based on the
shape of the frequency distribution and the
(2) Deigstion ofdilfferaicatin oxgmhsgiobEvabdretiéam giloddse sets and t he
gene on_ genone, it was found that the gene
Wy%/gwun@ signal ratips foepap dypsd dfr dinlesheA moid $sin BL1395

and %ﬁ%@% oY (fiohydemalssh rarndreasise 1< ﬁglsc/g eflbint (Hgabove (o
o, L N B L S B Py
wh
e N o
ratio &PM #%581%@ Bﬁ’%\g’ oT%llgﬁrA%Jg 3 englA/geri?%?e %al?{\oﬁ%f allele B) was

naI/ge I'0” ana

deterrﬁ‘ﬂﬁ@& e- dpRGE| ﬁ’l%dreﬂﬁnnserl :1, gl%%i[?fg ?l%' 08 thO™HIRks can be
arrays for expression analysi

equivaRB3PlAIS 8. @@k, I Mfistically 51gn1ﬁcant differences in the expression levels
htt p: //MMMIaffynEtrIX co. | p/ pdf / HG_DS. pdf).

betweSpatltles caré yhsdrotdli. eRN4\2@fanBLQ 08RinMe VARG E5bna) dvherein one

anal yzed using the
allele is well known to be inactivated due to physiological imprinting, as compared with

other autosomal chromosomes (1.69 and 2.01), as shown in Table 1.

Table 1
Autosomal chromosome X chromosome t-test p-value
BL1395 1.69 4.24 1.12x 107
BL2122 2.01 5.06 1.70 x 107

Thus, it was demonstrated that the measurement of expression levels of a gene
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Affymetrix Ul133plus2.0 array in accordance with a
comon protocol. The entirety was averaged so as to
bring the average signal value of about 54,000 probe
sets to 100, two groups, a group of genes exhibiting
a high signal ratio and a high expression level (a
betwgerppldeles based wr SYPeatithr theased o 1GOKUgrrayf (SGENESal array) in cDNA,
.exhibiting a low signal ratio and a | ow expression
whichevey applifiedrwithfphiZ? polwnahiceryouldesrmbiubicedtternination of an
determ nation of a cDNA signal/genone signal ratio
eXPreseiomie et i enckmtlale oned i nformati on using probes of
SNPs present on the genom c region carrying introns
fixed on the 100K array(Xbal 50K array 17 used
[Bx hekghn), thereby to observe a frequency distribution.
AR Ll esul t, as shown in Fig. 4, nost genes with | ow

ex ion level..{scores of 10 or syaller wih the

alh 358 sPmpR S RESETE Prprans el B bRt srBe between
allelddQY éﬁﬁddehiCh is considered to be noises as above

and exhrbits a shape simlar to a nornal

di ' j I t e i j .
excpr it e R0 88 bop Mgy SIS RISE BRsptiay between
alleled S8 Bk p i ; Ecti Lot
porti oﬁ?ﬂg\/ﬁ’i tﬁﬁlﬂgﬁ @pg%ﬁé{glﬁ)éﬁefglg) qﬁf%ﬁgﬁac'&?%ﬂeg ?8‘%’3% Yf) Sm could
be selzbl¥4. Accordi ngly, the cDNA/ genone signal ratios
determined in this exanple was correlated with the
acThab0K etismTexpiyciasiied irethel 190K aingl 1sngigned kadi@atBfobe sets
RNA conprising introns before being spliced was |ikely
are cmopried atdr 8NPedites tin vahlyinathpl dehbmic RPAR pé@Oregion?) When the
Detection of difference in expression |evels between
BL133p |lznaboigrrell Drnavepsramaty zsd gn dixangtle @5 thee $NBs, tiyepes1 (510410,
H el es (A and a in BL1395 and BL2122 cell |ines
r3105? 1dn#dk fl 08 494 e (N CRE SNy databeises B3 Yo ehifih agel plasblyy bocated

-1 0, i h NA I I f Ilele A d
withig 35508 PR eeidhal s ARG ecabt Tirecued t heaiypeaigms via
] . t le A and all , th [ Lt
s LS00 5 BN B B S s
: i f al e e
the p Cﬁg{ogr(}rﬂ} ﬁeé . Wher glqt eeﬁﬁéff‘l oé)f:lng?ll![li, %‘EZ%O\@%E plassingjpate an SNP
(i.e., ihﬁ%ﬁﬂaﬁv@fs}ﬁthéﬂ érﬁilbfe? &é?é?m%ﬁt}o%%ﬁi &ﬁ?ﬂe?&trc]est ﬁée;?prés%?olﬁ fevels of

statisticall'y signitficant erences |

the PPAYRIE g&i%d Btwkey @lisles.bet ween al | el es were observed
(i.e., 4.24 and 5.06) in the X chronosone, wherein one

The expression ratio between two alleles (i.e., a ratio of the cDNA/genome ratio

of allele A to the cDNA/genome ratio of allele B) was 4 times or higher for any of SNPs,

as shown in Table 2.

Table 2
SNP id Expression ratio between alleles
rs10510410 4,55
rs10510411 4.85
rs10510412 6.75
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allele is well known to be inactivated due to
physi ol ogi cal inprinting, as conpared with other
aut osomal chronosones (1.69 and 2.01), as shown in
Table 1. Table 1 Autosonal chronobsone X chronosone
t-test p-value BL1395 1.69 4.24 1.12 x 10-6 BL2122
2. Ohhexexpging, rago yf sfieRs Thuwingi thesse® SH@ UM $he mipat wiadetermined
t he measurenent of expression |evels of a gene 18
by dH@‘F"\/\Féh"le%ﬂﬂl%l e5ho summasigedemiiei arh shhwnuimeligt 6. OIK the case of

rsm%“{“ﬁg ?fs gﬂ;??rgsr&g’é 'v&%m?;'@wa%m'/é Iﬁ@?%zzgms;;iefgﬁound in
expressi on | eyvel for ﬁach al l el e. ng

genOF’ﬁC ?ﬁ“é 88(2 F‘%"mdflf i81% ri@d stheie ‘éf%m@s@w@ﬁellw ¢ ge@ﬁmw DNA

Ny N B RN T I

|

fiom “%{eﬁé.@‘%%%@d‘%%‘%‘? TR PR BB e Y C atone
b Xb

ves SRS TGO 208) SICBADHATE Y B Mo

howeSefARd 8Qstedion’ 1P o8 'tﬁce%eLﬂlegt&taPFsaéctkﬂl% ng%xgﬁsréﬁr?r&n RHeR%C was

gene region. Wen the ne was

foundataby hih. | THEX aewltewas cdﬂars%‘e%u%ﬁ thd re%ultfo%%aQ§écP€r§'19 50K Xbal
rs10510411 and rs10510412 (NCBI dbSNP dat abase

arraywhEgpressien of iRt BAR O g@hetas Wbt bbserRd-iaigie 122 lym ho1d cell line.
300- bp-regi on of the PPARG gene, were found to 8

polthirtyr pipases individgdnovire stjeted toi typing viaodisddt @b@gencing to
were disti nﬁ) i shable fromeach other). Fig. 5 shows
studytthe cstrglaﬂpn chvearhtisee 3 BNRs andh thehexRPARG gBtie: PPARG gene of

Qpen stars indicate an SNP (i.e., informative
Peﬂplserﬂ%) blopd ymphetaes. de‘h@mﬁmblv,u G eshredatidrebeimees the 3 SNP types
ressi o vel t he PPARG gene between all el es.
and t%%?é%@awaﬁg*f%ﬁof ePAR e ves.analnFed csl (a Sxprosston anlysis of

the Plsﬁlt{b e%e v%aseca?r 0 teus?gg the (tJogeLmk which is the array for expression
analysis (Amersham Bioscience), in accordance with a common protocol thereof, and the
signals of all probes for each array were averaged so as to bring the median to 1.

Consequently, as shown in Fig. 7 and Fig. 8A (tables and frequency distribution),
specimens were classified in accordance with the existence frequency in 30 Japanese
individuals as follows: C, A, and A homozygotes of alleles (m) with a low abundance
frequency in rs10510410, rs10510411, and 1s10510412; A, G, and G homozygotes of
alleles (M) with a high existence frequency in rs10510410, rs1051041 1, and rs10510412;
and heterozygotes thereof. In the case of homozygotes of alleles with a low abundance
frequency (mm homozygotes, shaded in Fig. 7 and in Fig. 8A), the expression level was
higher than in the cases of other types of homozygotes (i.e., mM and MM homozygotes)
(the average of mm: 1.58; the average of others: 0.80). Among the 3 top specimens
exhibiting the highest expression levels, 2 specimens were of the mm type.

Thus, the presence of such SNPs (haplotypes) was found to be correlated with

the expression level of the PPARG gene, and the SNP typing was suggested to be
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of allele Ato the cDNA/genone ratio of allele B) was

4 times or higher for any of SNPs, as shown in Table

2. Table 2 SNP id Expression ratio between alleles

rs10510410 4.55 rs10510411 4.85 1rs10510412 6.75 19

The existing ratio of alleles carrying these 3 SNPs in
effetiye fasgfefarnmaingd éndividiiale @PARG dictisity, smguesiognod Treening for
. summarized results are shown in Fig. 6. In the case of
disegsey gt ereyobopssesiateB it BPARG laad detrméningpbsponsiveness to a drug
h eagg ﬁ%ﬂ_tes were found in genomc DNA (c) as shown
that tapg g RUand there was no change in the genomic DNA

amglified with phi29 .In the case of cDNAs anplified )
wi R ¢ %iwn@aﬂ%ﬁr@%3 0 1’9&&@@% D compigafian og meaigr allele M with

i 1 AL B TS TR .

oA T s T T B
2 G ' ... Thi

form&X Bgflt%%%s. r a0 ablg! i Iﬁ‘g%ﬂﬁﬁ QUK Itft?p%g a%”%g ip arse: ﬁr&sent, and

res S consi stent the resu

haplor@de XPathi i ' t n "
D e DR A B aer] 17! O PESRAIET D). 135, Afemining
SNPs irdihei lipddtspareseinSthe] A6hay thereby BhAYs Vh f}inqih%@else uilibrium, the
sequencing to study the correlation betwee thege 3
aforeiRE ommdo ij b veaspoasisbed 10Te tahigiRBARG gene of
peri pheral blood |ynphocytes. Specifically, the
c oA ginatic polimetpbiam thaeedhbEdRIdtypeinati@ndf b hene whose expression
expression |l evels of the PPARG gene was anal yzed. The
level éx gifEasentobetenen pHéles ofid thatds PRARBD febywe mathodead theltpresent
) usi ng the CodeLink, which is the array for expression
Invenfinny {5 Fusgesied r iohbencarelatade i) genen expressiatnheve] wint Hoainfluence
h onmmon protocol thereof, and the signals of all
p en(ﬁ}{%ﬁoes for each array were averaged so as to bring the
medi an to 1. Consequently, as shown in Fig. 7 and Fig.
8A (tables and frequency distribution), specinens
\f’vreég u@g@:ﬁ#&ﬁ%%aﬁﬁ%%@g é)%%ler}l% eap\ﬁﬁiggltigngeci% Ifére%rﬁce?re incorporated
herein by reference in their entirety.

Industrial Applicability

The present invention provides a method for rapidly and effectively searching

for a genetic polymorphism that enables determination of a gene whose expression level

is different between alleles. The thus-searched for genetic polymorphism enables
distinguishing expression levels between alleles.  Accordingly, such a genetic
polymorphism can be an effective means for analyzing a phenotype associated with a
gene of interest. Further, if the correlation between the thus searched genetic
polymorphism and a phenotype (e.g., a risk of developing a disease or drug
responsiveness) is found, then its finding will be utilizable for studying a cause of a

disease or effective therapeutic methods.
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i ndividuals as follows: C, A and A honozygotes of
alleles (m wth a | ow abundance frequency in
rs10510410, rs10510411, and rs10510412; A, G and G
honozygotes of alleles (M wth a high existence
frequency in rs10510410, rs10510411, and rs10510412;
nge bastimedrogdeds t hereof. In the case of hompzygotes
of alleles with a | ow abundance frequency (nmm
hondEYgotles N@hadéd fon 3?| gparflahndequenfey. ofAhuntahe peroxisome
xpression | evel was higher than in the cases of
thg TRi-aclipaisd sgcepenby | GOtrerregenta g or kin SEE IAMNO: 3).
honozygotes) (the average of mm 1.58; the average of
ot hers: 0.80). Anong the 3 top specinens exhibiting
t he hi ghest expression |levels, 2 specinens were of the
mm type. Thus, the presence of such SNPs (hapl otypes)
was found to be correlated with the expression |evel
of the PPARG gene, and the SNP typing was suggested to
be 20 effective for determ ning individual PPARG
activity, diagnosing and screening for diseases that
may be associated with PPARG and determ ning
responsi veness to a drug that targets PPARG In the
speci mens from 30 individuals, the conbination of
major allele Mwith mnor allele in was conpletely
consistent in 3 SNP sites (rs10510410, rs10510411, and
rs10510412) (Fig. 7). Thus, the 3 SNPs were in
conpl ete |Iinkage disequilibriumand forned
hapl ot ypes. As shown in Fig. 8B, two hapl otypes M and
in are present, and haplotype in exhibited a higher
expression | evel of PPARG (Fig. 7). By determ ning
SNPs in the haplotypes or in the vicinity thereof that
is in linkage disequilibrium the aforenentioned
obj ect was considered to be attained. A genetic
pol ynor phi sm t hat enabl es determ nati on of a gene
whose expression level is different between alleles
and that is searched for by the nethod of the present
invention, is suggested to be correlated with gene
expression level and to influence phenotype. Al
publ i cations, patents, and patent applications cited
herein are incorporated herein by reference in their
entirety.
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Industrial Applicability The present invention
provides a nethod for rapidly and effectively
searching for a genetic polynorphismthat enables
determ nati on of a gene whose expression level is
different between alleles. The thus-searched for
geneti ¢ pol ynor phi sm enablsimgi st i ngui shi ng
expression | evels between alleles. Accordingly, such a
genetic pol ynmor phi sm can be an effective neans for

henot ype associated with a gene of
| nt rfi egfhﬁtfb E%%ﬁamhﬂﬂg forea gspeiét aplywrorpbismetor irpatifyingsa gene

whos%ee%%gq%glg)pqg@ feg é %ggj@%?ggﬁgﬁgﬁg ?ﬁeyfg()ﬂlowing steps of:
PRI ] B AN & A 0 s
“ansiﬁ%@&{r e AR RRP RS (0% pare .egluegggué'nite;ngf |
(T sERtap M1 EDRERIRAR ) Blg SERRIAES Yova as
prlmeﬁ(yrfﬁirﬁ@ﬂptf @s‘ingsﬁiiﬁfﬁﬂin{‘gnfrfé? afld SEREMIS 1@9 %{Hg deﬁn:ae)trﬁérflse that
ve

i dentifying a gene whose expression

reactbef aeROthelh &l iempes@i¥pr i sing the fol l owing steps of:
(a) synthesizing cDNA fromtotal RNA or intranuclear

RNAC)hieteceingrasgenetic polsaiorpliik@prosindeh thelAIFBIVDNERY ;
“(b) selectively anplifying c derived fromlong -
i n{daroumpaebg tR\Sxasssion fevelsarfycDNAB SO0 fhe respertlva alleles on the
random prinmer and a strand-di spl aci ng DNA pol yner ase
genomipaPNA esleass ganctin podpnhmbiwmh is dngpencaygis; bas)d on the detected
detecting a genetic pol ynorphi smpresent in the
POYH&HBEﬁF%é& dcDNA; (d) conparing the expression |evels of

D@é‘s fromth ﬁ respective alleles on the genom c DNA
wh Sf}ﬁ?lté‘%g d E)OSWHF pRPLYMarBhise: aised yigsusomparised, owhere the

expregg}gn qg\;e ?%DI\PZQS Yo hl Sn})ec%lve alleles significantly differ from each

other.

2. The method according to claim 1, wherein the DNA polymerase is $29 DNA

polymerase.

3. The method according to claim 1 or 2, wherein the steps (c) and (d) comprise
labeling the amplified cDNAs, which is in turn subjected to hybridization with a genetic
~polymorphism-specific probe, to compare the expression levels of cDNAs from

respective alleles based on the hybridization reaction.

4. The method according to any one of claims 1 to 3, wherein the genetic

polymorphism is a single nucleotide polymorphism (SNP).

5. A method for searching for a phenotype-associated genetic polymorphism
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(e) selecting the genetic pol ynorphi smused for
conparison, where the expression |evels of cDNAs from
the respective alleles significantly differ from each
other. 2. The nethod according to claim1l, wherein the
DNA pol ynmerase is +29 DNA pol ynerase. 3. The net hod
COMPRYIBE YFRG & Sreiginelymephdm giseehsidrfor iy the apthqdciccarding to any
éﬂ) conqris Iabeliqﬁ the anplified cDNAs, which is
one phclagip 1st0nt &2 culuels thy tserglatian batwagn Hheagepeiietriokymorphism or
pol ynmor phi sm speci fi c probe, to conpare the expression
geneleéipgqs§1°8flev gﬂﬁgﬁ'ferwo Y8&pective alleles based on the
hybri di zati on reaction. 4. The nethod according to any
one of clainms 1 to 3, wherein the genetic

?g;@g;ﬁ% gﬁ'&i&ﬁ n%‘fﬁ?g%ﬁlg g? lcg‘aélgtgcc :’W Otéclaf?lgpg ﬁhgn%§&hiis-ség]ected from the
- i i i 3. .
group Bmﬁmf%%qgﬁgﬁgcg%g{fﬁgk %1(_1;? 3!}:%3;1‘%{% B!P 'a%i@eage ﬁlélés ?%geveloplng

conpri sing usin I'smsSearc

a disBdkel fb%f)%‘i\r&gssafbc%gé,%sﬂ&s%ﬁess%efofggséCrla%.r?ggiiv%nésg t& chemical

to evaluate the correl ation between t

substpRd et RIdRESMsBlenc SOB nOX PRGBS St P ctRYEl and the .
phenotype. 6. The nethod according to claim5, wherein

t he phenotype is selected fromthe group consisting
of pathol ogical conditions and severity of a disease,
ri §ksAomethendelfopi seyrchingli Reas e phémAPeNSisyeiifes with a genetic
drugs, responsiveness to foods, responsiveness to
polynaorphissmpssosiatesh phenetype anthprissizonsigy e gesatic golymorphism searched
: envi ronmental factors. 7. A nmethod for searching for a
for byHbndrstped asewdingt wdany vhe @fgdains & to 4 to evaluate the correlation
ol ynor phi sm associ at ed phenotype conprising using a
betw‘%@ﬁﬁ? g@?%lana‘i’#ﬁﬁp eeareHERression lpyeliand thephesgtype.
according to any one of clains | to 4 to evaluate the
correlation between the genetic pol ynorphi smor gene

o A S R P BT et o
groupS®In8Gligd of Qtﬂbfog?cal g&?&}ﬂgr?s.o%fd dslsetv'eﬂgre&f a Hf’sgé%(gl Ig@sco%J developing

condi t1 ons and Sever| sea Ii b

a disedSd Gk §RIntEendds 3b YPRSE redpBRAPERIY 8NS5t PesgBCﬁ’%\ze%eésa fo chemical

responsi veness to foods, responsiveness t
substances, and responsiveness to environmental factors.

24



subst ances, and responsiveness to environnent al
factors. 24 SEQUENCE LI STING <110> The University of
Tokyo Hapl oPharma I nc. <120> Method, for identifying a
gene with allelic variation in gene expression <130>

PH 2667- PCT <150>S%5U@@ﬁﬂL§§ﬁﬁql <151> 2004-12-17
<160> 3 <170> Patentln version 3.1 <210> 1 <211> 15

<212> DNA <213> Honp sapi ens <220> <221> m sc_feature

<11052287 BAELd e of human per oxi sone
pr ol faeratéghg t@eg?gg receptor gamma <400> 1

tt cadaPharmeadte 15 <210> 2 <211> 15 <212> DNA 1/2
<213> Hono sapi ens

<120> Method. for identifying a gene with allelic variation in gene

expression
<130> PH-2667-PCT

<150> JP 2004366671
151> 2004-12-17

{160> 3
<170> PatentIn version 3.1

<210> 1

<211> 15

<212> DNA

<213> Homo sapiens

220>
221> misc_feature
<223> partial sequence of human peroxisome proliferator—activated

receptor gamma

<400> 1

ttccagatta cacte

210> 2
211> 15

<212> DNA
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<220> <221> msc_feature <223> partial sequence of
human peroxi sone proliferator-activated receptor
gamma <400> 2 ttccatatta cactc 15 <210> 3 <211> 15
<212> DNA <213> Honop sapiens <220> <221> m sc_feature

<2135228mcP8spiadls sequence of human peroxi sone
proliferator-activated receptor gamma <220> <221>

msc_feature <222> (6).. (6) <223> N= Gor T <400>
<9903 ttccanatta cactc 15 2/2

<221> misc_feature
223> partial sequence of human peroxisome proliferator-activated

receptor gamma

<400> 2

ttcecatatta cacte

<210> 3
<211> 15
<{212> DNA

<213> Homo sapiens

220>
<221> misc_feature
<223> partial sequence of human peroxisome proliferator-activated

receptor gamma

220>

<221> misc_feature
<222> (6).. (6)
223> N=Gor T

<400> 3

ttceanatta cacte

2/2
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