A Met hod for Screening Cancer BACKGROUND OF THE INVENTION 5 1. FIELD
OF THE | NVENTI ON The invention relates to the cancer screening
nmet hod, cancer screening bi omarker, and use therof. In particular, to
t he cancer screening nethod using nethyl ated DNA as the bi omarker. 10
2. DESCRI PTI ON OF THE PRI OR ART Cervi cal cancer has been one of
the nmain causes of death in femal es worldw de and in Taiwan. Based on
the statistical survey by thMesho f%ﬁcfﬁe@‘@a&?i‘ﬁ’ron (WHO) in
2002, cervical cancer was the second maj or disease responsible for

t he death of wonen 15 worl dwi de, second to breast cancer. Regul ar
cervical cancer screening is the best way to prevent cervical cancer.
Conventional cervical %&J@GR@&N;H oF T XENBIGMr oaches: the
nost comonly used Pap snear, and human papilloma virus testing (HPV
testing). Pap snear consists of sanpling secreta fromcervix uteri,
exam ni ng under 20 m croscope whether there is cancerous pathol ogi cal
change in5thd.ElﬁdLDaﬁ)FdTH£tIhéVENTI@N, so as to detect cervical
cancer early. On_the._other hand, HPV testing consists of exam ning
whet her human papil® é‘%ﬁéeﬂﬂqrhsre?qiﬁ/)toi giepﬁ@@%‘?’i’t SPW%%gslﬁég?‘?g‘nCWer

using polymerase chain. reaction (PCR) qr Hybrid Captyre. 25There are,
however , nan)?ciﬁ?@é‘%graﬁ’%@%ﬁé’r Ngls Ust %ﬁbg%rri}%rpalﬁ@ﬂﬂ%e‘io ithe ggfisres
sanpling by a physicia nd.anal ysis b di cal, .

exan ner / pat RGIGHEE Methodiisiag Maifyfeed INSas Bidinmarkese poses
difficulty on pronoting the test in many devel opi ng countries. Al so,

Pap snear has a high fal se negative rate which del ays di agnosis and
proper treatnent gri or to _cancerous ﬁat hol ogi cal change. As for HPV 5
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5- net hyl cyt oS né: ytosine i's ' manma ont ext
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o usual | PoRef RensRiP pElamBlind Bl CRoR EaiR R PERInRNG thder, o

t y 2 . . .
D b A sy RSN D LARIAE: GRERS T CEhPSIOIS, PRIIDIORIGP LIBREY I Hhe,

met hyl  donor ~Rfeana sodiffii ] QAINGot 4 Ech?eﬁi%f ?9@?5%%%%&@1‘%1%? On the

cytosine. The enzymatic reaction is performe

met hyl t r ansf gase NIV | orisls "8f NestArhMhb' %ﬂﬁtﬁé@%ﬁﬁ?

manmal s, and is responsible for tthe post-replicative restoration o

hem - et hyl atad;|$dh8Svi &) ot i@ Mhe k6868 ' ce
nmet hyl ati on, bagéf%ags‘g\lﬁ Apggggglzlﬁ;élar@eetﬁ%u%e?ﬁ?%%gg%ﬁ?m?%g

primarily incheid@tiond PERY st (Bhrid(apagess cal led isol ated
met hyl ati on. Loss of methylati‘on at G di nucl eoti des, i.e.,

general hyponet hiihaté afs, WRsetdie ndrystn i grRNptdperabo of Pabi drhesr. For
identified in cancer cells. However, during the past few years, it

one, it requires sampling by a physician, and analysis by a medical



The inventor of this application had filed relative patent 10
applications in Taiwan (TWPat. Pub. No. 200831900) Chi na(CN Appl .
No. 200810094659. 2) Mal aysi a(U120085354) and Anerica (US Pat. Pub.
No. 20080311570) (Hereinafter referred as prior applications).
Conmparing with prior applications, the inventor had found sone novel
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can be used n y I'n Irs cervi cal cancer”screenl ng, ut

al so in the 2%8??91&5&%8%%’16%{3 &%@%F‘dudssﬁéﬁl%%@%af Qhéﬁgé.%s HBY HPV

testing or uncertaln snear result 1n order to achieve re accurate
i cal - i f Vet Lot
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t hat said net : e | i eni f i ; S
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well as int screeni ng of ot or exanp ovarian

cancer, col oRygaB¢ehudNdntdRal Irkedurcls aaSbRAmiRAiSHLAGIISWS upfto those
abnormal speci nen. Another object of the invention is to provide the
cancer screeqhnRg Boliti9BRpKERENtsOTAEditlingl9NorleNbNGhE airfip Sit@AREKSIES tip
screen the risk of having cancer.The canCer screening method that can
achi eve the ahoutstimnt ta@RechiokhfEés &larhiifatioly elicon oBOMACIRSIPOT the
detecting the nethylation rate of the target gene (biomarker) of the

test spegpnmemcaifhdysand benv@siehog of eertitabsaries @x@atinatohntethodo
indicate the risk of 10 having cancer, and said nmethod conprises

foll owing steps: mimik dgletivhdilagedongdb&dredonsideretpRrbeen; ingi@pari:
detecting the nethylation rate of CpG sequence in at |east one target
gene within tfhetogdnaoicorihests. Jairda long time, we have best aspetomed, to
wherein said target gene conprising 15 DBCl, PDE8S8B, PTPRR and ZNF582;
and step 3: dhteiduanting tiketdueling hpotential cahdke genqme- tapcwithits the
pat hol ogi cal change or not in the speci nen based on the nethyl ation
rate in the targefenganef the fosi gy $aGICnipadepl Ahedwo-hitethebry pramised
gene as prognosis marker; 20 wherein said test specinmen conprising a
cervi cal 1§cr agi eayly asowat 9as cadicatest casemmitast nesfiobs caddelatione, of
feces, sputum oral mnmucous nenbrane cell, gastric juices, bile,
cervical epi tsoaté Abnedbountdnpostipprasger genanosry taseuet predispose to
wherein testing nethods for the nmethylation state of CpG 25 sequence
in said tar geangenaawippinenhg Hveyemt additiopeti nfermpabgnéradseffentsi n
reaction (MSP), quantitative nethylation-specific polynerase chain
reaction ( QvRenobypldant desstersncingtheBanodified daaseaysmealiglsytosine.
spectrometry,_ denaturing high-perforpance |iquid, chromat ography
(DHPLC) ; 5wherMethylrytesingetls gépendBa1 Huwmatds nirt| By i eitesiquehcideas
depicted in SEQ ID No: ; wherein the target gene PDE8B has, the
nucl eot i @8 sdplimdeemie wapeaced repSED 1 Yise: CpG dinucleotigeepairh ange
target gene PTPRR has the nucleotide sequence as 10 depicted jn SE
ID No: 3; andnethyiaﬁﬁdrémnmaﬁ@nﬂﬁuagetcegénéxmﬁsggmfasar@ﬁ% ‘Fﬁigqﬁ{eot(f@g
sequence as depicted in, SEQ I D No; 4. I.n, addi tian, the

above- descr i b&@Ngcr &éﬁ @an%ér& SHd- sbfdeRnticheraaty of Apprexigaaigly |
further int screeni ng of, cervical, cancer, and 15 col on cagncer.
The invent i oﬂﬁaprwﬁ&slopat%& the SOk givees asd; aliendgund e, the

characterized in that sai, thod tests the ﬁg{th | atio sl'{aate of the
target gene groyer elf1fErY, ARECIFSEsBERPY | Wﬁ)‘ﬂ%ﬁ})&ﬁl& HpB gecys
screen n%sl n%&{ertﬁ eg}%tﬂlesr}l%, ?eenrzg/%(atgg trgggtle?%f%vt%%ﬂ?yq gr%ﬂ%)eﬂ'(’)mat?l%

methyl donor S-adenosylmethionine to the carbon-5 position of

cytosine. The enzymatic reaction 1is performed by DNA



20 said nethod conprises follow ng steps: step 1: providing a

i sol ated test specinen; step 2:detecting the nethylation rate of CpG
sequence in at | east one target gene within the genom c DNA
of said test specinen, wherein said target gene conprising 25DBC1,
PTPRR and ZNF582; and, step 3: determ ning whether there is ovarian
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ot hyl at i on- Snagy}dtforhoWHEREAS DRIIRA A0, LOMMISE, e RLBhel ! Be
v o per 1 or mane LT EERY dn (RBED AR (PRISY 4 RO el Rolared
wherein the h?étﬁ?&qst&ﬁﬂe DBC | has the nucl eoti de sequence as depicted
e

in SEQ ID No: 1; erein the target gene PTPRR has the nucl eotide
sequence as depigched b FEQHPANGn it a@EG dimﬁtﬁé@ﬂi@e%,geif\%?r hegifne

ZNF582 has.the nucl eot | de seduence as depicted 1 n SEQ . Term
"test speci ”ﬁ@?oh?étﬁ%ﬁatﬂﬁf, alvBs itRe | (AL *ipeseric@R! aBRSEhARes 30éhiZRegahd
i sol ated test "Speci nen conprising the above-described cervical

scraping, asghh€ss RlleodloweBE. dhifiggs the PHst MeveAlarfUeOUms"BabGRBe
cell, gastric juices, bile, cervical "epithelial cell, post-surgery

cancer tﬁ@SU%cr@hgi@ltgh%ppatéﬁtameﬁ siesbetific Hipermeenilarionsanger some
screening nethod is useful to test the nethylation state of farget

genes in sai gu@dristphadRdr peats sivessodiated aith e vffandtiortwbicht may
state of biomarker as a screening index of various types of cancer.

The cancer sgigeitieng sel@ithad andldmegscr abnimg | oalexnedervstrar Banse
provi ded by the invention can be enployed by the researcher to

perform the neshylatidghef (GG riskantly.at promot¥hsrgons cahheiggeskhodmatin
havi ng cancer" refers herein to the 5 percentage of being cancer, the

ri sk of gettiragociehiogr throdgh uhstomr miodificesencewdh nobsequadngene

Wierein when the nethylation state of target gene (biomarker) being
hi gher cofipasdencing,. silidrabire, comtdddiion tdehrosiosomal aldlegonmioc ezenaticl d

be higher. 10According said screening nethod, the invention provides

further the camedonscrepigengtibi srgnkerg oof atlibr cenppigsgosagdnes by

bi omarker to screen the nethylation state of target gene (bionmarker)

in isol ated peemadpebypemdtbylatreisntomnynlfiseensk hofmameangercancer .

Epidemiologic studies have recently shown the correlation of

serum folate level, a major source of methyl group, with the infection

20 and clearance of HPV. Genetic polymorphisms of enzymes in the

metabolism of methyl cycle were also reported to be associated with

the development of cervical intraepithelial lesions. As the concept of

epigenetics evolves, studies exploring the association between DNA

methylation and cervical cancer are also booming. Studies of DNA

25 methylation in cervical cancer are accumulating, which showed the

potential of using methylation as markers in cervical screening. With

the nature of the interface between genetics and environment, the



These features and advantages of the present invention will be fully
15 understood and appreciated fromthe foll ow ng detailed description
of the acconpanying Drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 A shows the result obtained by performng bisulfite 20
sequenci ng (BS) analysis on various cervical specinmens using a target
gene PTPRR i
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i nvention wi b @geéihlcaﬁyrﬁ&ﬁﬂimaqnct%ﬁida%aﬂééﬁﬂdlﬁgxﬁgirrrig@g %EEhe%oare

exanpl es, but the invention s not limted thereto.

Material s andeMet8PES adhicVat@lridhiSagisisdatiBy K/l 3bmaER BHloSESmins Bisues
of full cervical |esion specinens, 15 including: squanous cell

carci noma ( SGethd camdfe fupgenocar ci noma (AC, n=20), and nor nal
cervical specinen (n=10). Al of these cervical specinen, ovarian
speci men, and coffhe danegtorsRECItARN Aslcaiini et filain AlageeVvipagent
General Hospital, Taipei, ROC. Each speci nen was subjected to genomc
DNA extr act i apphiyati®andnoTair QAP AN b .t NoQ 20889 19G0)d Wgna€Hd
in the conparison and anal ysis of DNA nethylation condition within
genone-w de Byplralby Z008d009R65612)t o Mhkysis 208853 5) qumal iAmeoica
genom ¢ DNA was checked by Bioanal yzer (Agilent). In this exanple, |
Qig of fragiEitt dhtDNPulvasNeud} G803t 1157 OYe DHErdiNaftby | rdbetiPasapsiay .
25 2. DNA nethyl ation analysis by MeDI P and CpG i sl and- Pl us- Pronot er
arrays GapplicatiNg. vEsnipaaigigentig paot hppdicationanghaginfeator3Gadt o
1,000 bp by Bioruptor I UCS-200 (D agenode). We 5 i nmunoprecipitated
it for over nifgnd sontde @owet lcaBlerp sdreehimplbiohankatr Andicdilcemetichggning
cytosine anti body (Abean) in a final volunme of 100 JAI IP buffer

(0. 15% SDB, mMethodtusmiikogmaes0nmv NaCl, 1 mM EDTA, 0.5 nM EGTA, 10
MV Tris and 0.1% BSA). W incubated the m xture with 120 pi of
Protein G Sepharose (Anersham for 2 h at 10 4C and washed it tw ce
with 1 m lowsalt, high salt buffer, lithiumchloride and TE buffer.
W then treated tw ce the SUMBMARYWWFTHRINVERY OGN (1% SDS, 0. 1M
NaHCO3) for 15 mn at roomtenperature and recovered the Mthyl ated
DNA by phenol - chOmeobbjeutenf rthet iroveritodd osetb hyroefid@nmlcervical cancer
precipitation. The 15 enriched nethyl ated DNA and i nput DNA were

anmpl i fied bystWeehengGerethed Asphe tirslineceriital GirgeascrdEminghed and
total DNA was end-|abeled with Cy5 and Cy3, respectively, and

co- hybri 20 zed t oAmlotha@pabjest arfdthiel uswPtomoieto Aroayde des¢rynen camter
synt hesi zed by N nbl eGen Systens, Inc. This array contained 385, 000
50-75 bp 20 etiegomg nezthbdeshatdctatizadiy tha0sdd metlss cahdb@aséd hot
HGL8 Ref Seq pronmoters (800 bp upstreamto 200 bp down stream and
28,226 CpG i ohinds thpdasehneioerdigal iceace: s@gehifg dnutralsonntthe sacong
has a corresponding scal ed | og2-ratio. The |log2-ratio is ]

nor mal i zat i oRNECEtEIvAE CaneR scaccingdpaasatd UtV Aesbng 26 Unceniaihemear

scaled |l og2-ratio data, a fixed-length w ndow (500 bf)) i's .
result in order to achieve more accurate cervical cancer screening

25  effect.
Yet another object of the invention is to provide a cancer

screening method, characterized in that said method can be used in the



pl aced around each consecutive probe and the one-sided

Kol nogorov-Smirnov (KS) test is applied to determ ne whether the
probes are drawn froma significantly nore positive distribution than
those in the rest of the array. The resulting score for each probe is
the -1og 10 p-value fromthe wi ndowed KS test around that probe 5

(scnchert ot alcon?PR) col L afLAL e oho] peakt bpsaraRLBudar,
WL Uhin 300, BRI oSN SEIGY SaBRuORdo PLLARKTA e TRUMLALR e

of transcrip 4 I cted for future 10 validation.
Finally, p- v%%@té?gfagé&%flgﬁ ‘%ﬁeﬁ‘g Si gnal Map (N nbl eGen). 3.

Bisulfite nodifi j i ons i fd y [ ;
reaction (NMSP) a%%tdlgl?ésbu ?ﬁ%@“ggig%ﬁgﬂ( iICBSS? @?X){%}%ﬁ%ﬁ?cﬁf ?%YHH% t

(Chem cons Teinaartd; de™ 1&1@%&&@1&1@@%@&@%%@1@@0 NP RGhE 8k f
recomrendati ons to convert 1 Rg aliquots of genomc DNA with sodium

bi sulfite toha{rﬁ%rdé%cbhffh%ebﬁﬁéﬁt edréeins| ARShod Ndat | & RIRSIPIthat e
was eluted with Rl of pre-warned (55C) TE buffer for MSP. 20Nor nmal

DNA of humanapgvemnenibnéd Rfeddoft feehvandiopubd @etRds tof Béebtihpithe

nodi fi cation, which was used as the control group having

un- et hyl ati ﬁ&tﬁ&%ﬂeE‘at%e@ﬂ@lli@Qa_u;é&ﬁ%dﬁ@s(}:ﬁ@ﬁfa@k@@doﬁ@l@lt@l&itf‘q:)efc@men
prior art. In short, 1 RL of nodified DNA was anplified using MSP

primers (tabkadlse tiat te2bingpesiult sakl sc:réao;i@gniinzleﬁ fohihdieateythat ek gdne
sequences present in the bisulfite-converted DNA

Met hyl at 1@n- spenigd canddcRandsadomethaed aontpeisak fuﬁbwm%@tep&s il
containing 1 pl of nodified tenplate DNA, 1.5 pnol of each prinmer,
0.2 mmol /L deoxynucl eotide .t.,ri phesphates, , and.1l unit of Gold Tag DNA
pol ynerase (Appl P&l 1Bi OE%‘FQ ,aﬁ%@?%‘f‘%ﬂ Ss/[?ec%ep, MSP reactions were
subjected to an initial incubation at 95C for 5 5 mn, followed by 35
cycles of 95C fostep02s, dehectmmndlat imgthgtlatitne rapprodpCpht seqeamer an wate
for 30 s and at 72C for 30 s. The final extension was done at 72C for
5 mn. Anplification pr t i I <k 9 :
cont ai ni ng et hi di um br 021% %%%%Fﬁﬁéﬁgtyggﬁg}l% %@gﬁ?%ﬁoﬁﬁlg
1. The sequences of MSP priners, CenePrinerSequence DBCLM Forward
(F')5 gi tttcgtcgtttchttg%tgéaﬁ%lt%erB' VRSFeHs Saf R bagget gene comprising
gctctcgctctegetattactcget 3' PDES8B M Forward (F )5’

tgtgtatgegcgtt Uttegttc IPBREyPIBESBRPIPRRCHidY AIEHE; andget ccgtc 3
PTPRR M Forward (F )5 cggcgttgggtatgtttagtagtc 3' Reverse (R )5

aatt acgaat aaaaaa agaa -2 F E'. : .
tgacggtg tttugttt a?ttﬁéggt t gfet@@#@m?’%ﬁgégﬁ{ﬁgé&%% g% REfE:OF pre-cancerous

cgaacgcaaacgt acct acgc 3' . . .
pathological change or not in the specimen based on the

methylation rate in the target gene, or using said

methylation rate of target gene as prognosis marker;

20 wherein said test specimen comprising a cervical scraping, a
ovarian cancer tissue, ascites, blood, urine, feces, sputum, oral mucous
membrane cell, gastric juices, bile, cervical epithelial cell, and
post-surgery cancer tissue;

wherein testing methods for the methylation state of CpG

25 sequence in said target gene comprising methylation-specific



(SEQ ID No: 5) (SEQID No: 6) (SEQID No: 7) (SEQ ID No: 8) (SEQID
No: 9) (SEQ ID No: 10) (SEQ ID No: 11) (SEQ ID No: 12)

The primers can specifically recognize the nethyl ated gene sequences
present in the bisulfite-converted DNA. All MSP data were derived
fromat |east two i ndependent nodifications of DNA. The absence of

E‘c%”ﬁlr _OLEr?“%bili&%ﬁe%ﬁgﬁ%i‘glfﬁ%%ﬁgﬂa@@??ﬁﬁé@ﬁ#ﬁ?ﬁé PHERFR AL Shi e
pORA- T'olﬁ»% VoS REEn RO IR MER) BRI, Skt Bt n i)
Primers 52239’1.“%? 1% B0 SRkEomint LB REREBPpaRRY tiguid
Bisulfite Se%ﬂ??&a’f'&gxﬁgﬁy %PE@:)out usi ng 377 Aut o-seguencer

ens

(Applied Biosys ty, Sequenced results were shown

S Li st
eSS b 5! ISR RS DOCINA s Aane 86y e o

No: 23) and E I§§g Q0 RMq: 24), respectively. Table 2. The
sequences of sul |te sequenm ng primers GenePrinerSequence DBCL

'(:CF’J \)Ngr '(tja((:'lt:cé?:t g?gilge?‘gg% trt%%; g%@%y%@ﬁatmﬁtm haRBeHRr f&cleotide sequence as
depicted in SEQ ID No: 2;
wherein the target gene PTPRR has the nucleotide sequence as
10 depicted in SEQ ID No: 3; and
wherein the target gene ZNF582 has the nucleotide sequence as
depicted in SEQ ID No: 4.
In addition, the above-described screening index and screening
method can be used further in the screening of cervical cancer, and
15 colon cancer.
The invention provides further a ovarian cancer screening method,
characterized in that said method tests the methylation state of the
target gene of test specimen, and uses said methylation state as a

screening index to determine the risk of having ovarian cancer, and

20 said method comprises following steps:
step I: providing a isolated test specimen;
step 2:  detecting the methylation rate of CpG sequence in at
least one target gene within the genomic DNA of said

test specimen, wherein said target gene comprising

25 DBC1, PTPRR and ZNF582; and,



(SEQ ID No: 13) (SEQ ID No: 14) 10 Exanple 2 Screening of nethyl ated
target gene in cervical cancer After screened by CpG

i sl and- Pl us- Pronoter arrays, four target genes that m ght have been
hi ghly nethylated in the cervical cancer cell were screened, nanely,
DBCL (SEQ ID No: 1), PDE8B (SEQ ID 15 No: 2), PTPRR (SEQ ID No: 3)
and ZNF582 (SEQ ID No: 4), respectively. Their detailed information
was shown in Tabitep3: |detepuiningevbetder thens Fablagiad canger ogmangethisse
four genes, except DBCl that was known to be associated with bl adder

cancer, little study up %&%@%%&g&%ﬁlm_ Bl leBiheR Haked '6315’&16

genes to cervical cancer. Tab racteristics of nethylate
genes in cervical cancer that were identified using a CpG . .

i sl and- Pl us- Pronoter mi ¢ ,tl%{gpﬁ Bédfplia éqel'&@r%agﬁg?s Qgf using said
met hyl ati on state of target gene in cervical |esion specinen by

bi sul fite sequenci ng (BRethiyéatian gete feazet dgefieRR preghosianarker;
groups: 101. HelLa 0: Hela, cervical cancer cell line; 2. HelLa 10D:
HeLa cervfcal camdereiselshid itagl cpetia®) aqraprising ovarian cancer tissue,
wi t h10[ t MDNAnet hyl t r ansf er.asei nhi bitor 5' -aza-2'-deoxycyti di ne (AZC);
3. Hela DT: ReCéCsdMopdavrinantitd peal-sungere Ceprardisyet reated 15 with
both of 10 i.tM DNA net hyl transferase inhibitor

5' - aza- 2' - deoxyciMhicsgife tesbms methodsator the 4 methylatiopesiatgemic 4G
Co., St. Louis, M); 4. AC,, Cervical adenocarciponma specjnen; 5. SCC
Cervical squafgWenesel N cSAK n&Mget p&eNfencoOmpristght p@ﬁtgﬁtaéw—spemﬁc
GO I T S AT
cub celeqto isyllise o0 caien, CIHEN AL L acaienc
speci 1en s been DYper TELIVL oL e of, ot T1e, LeRtll s S0t 1o
un-net byt o, £ o M) hA0eh GRS FIEER o nol been methyl ot e
PTERR had been 10t phL AR S LR, 650 el GITEL Bl 18
Conseuent |V bISGT MAUPRGEILe,of TP cou o be vsed o5
15 wherein the target gene PTPRR has the nucleotide sequence as
depicted in SEQ ID No: 3; and
wherein the target gene ZNF582 has the nucleotide sequence as
depicted in SEQ ID No: 4.
Term “test specimen” refers herein to isolated test specimen, and
20 said isolated test specimen comprising the above-described cervical
scraping, ascites, blood, urine, feces, sputum, oral mucous membrane
cell, gastric juices, bile, cervical epithelial cell, post-surgery cancer
tissue, or other suitable specimen. The inventive cancer screening
method is useful to test the methylation state of target genes in said

25  1solated test specimens, and uses said methylation state of biomarker

as a screening index of various types of cancer. The cancer screening



In addition, in order to ascertain whether nethylation rate of the 15
target gene in cervical cancer specinmen could be regul ated through
DNA net hyl ati on, HelLa cervical cancer cell line was treated with 10
RM DNA net hyl transferase inhibitor 5 -aza-2'-deoxycytidi ne (AZC
(Sigma Chemical Co.). The DNA specinmen extracted fromsaid cell was

| f

cuected to BRSO LLAabian 0 han Ry SHbAL SaRET PR
corvieal _SOUARURSE SR SRR RESHOE.LE0E AR SRR 0y

HeLa cervi cal aﬁ@%%&’y cell line (HeLa 10D) had part of region been
de- net hyl at ec;. rirfchostatin A (TSA) is histone deacetyl ase (HDAC)

i nhi bitors, and Wﬂe%nuf@tﬂet Qisﬂ(aevéﬁ;_}%%ﬁj%gé rﬁe}glﬁék.sat 1 ORif ahﬁb‘ﬂ?

HeLa cervical cancer cel I ne een treated wth

AZC and TSA pclBsthes Wit heing YankBr. The risk bpgiggtﬂ%%gg@g; in ARTRAIGi%he

with cervical® squanBus cel |l “carci loma speci HelLa
cervi cal canggisGRle of hdeof 0), the target gene PTPRR in the AZC
and TSA-trea?e?d HelLa ce‘?k\??ca cancer cell line (HeLa_DT) had been 5

highly de-nethyl ayggrein whef tﬁ%r‘i‘ﬁ%gﬁdaﬁbﬁ ahRVErdgseti kel (pHidrkehad
confirmed that the target gene PTPRR in cervical cancer specinmen had
been net hyl atignd v ShahcENPar@ilivh atiitable doHthel, tthe 38dk 8EMAYing bih&et
Test specinmen groups: 1. HeLa_0: HelLa cervical cancer cell I|ine;
2. HeLa | ODwaing behiotegr vi cal cancer cell line (HeLa 0) treated
with 10 j i M DNA net hyltransferase inhibitor

155' -aza4d' - deoxxﬂcoﬁdrdlﬂgeséiﬂZ@r;eeﬁnﬁHeﬂem&E; thiehieveatianogiovide fiosnaer
cell line (HeLa 0) treated with both of 10 i M DNA net hyl t ransferase

i nhi bitor 5'-thZacaticeteRxyshihidvivendrRéClorandif.cddtaihgMdi8Abiomarker 36C
1: Cervical squanous cell carcinoma specinen 1; 205. SCC 2: Cervical
squanous cel Iscemncihronetisplacionesiai?; oBtarddeg@on{siomagketipin volatet Jtest
normal cervical blood DNA as the un-nethylation control group;

Wher ei n cer vispatinse dopdstecelihingathei msknaf Apemigneanderand speci men 2
were speci mens obtained fromdifferent patients. 25 Those test

speci mens nent igad RRANES Aﬁﬂ%@%ﬁtf@%eﬁ @ Besth inkenBBAURNE LRTUIFS)
to anal yze whether the target gene NF582) in each test specinmen had
been hypeggmet hy g3tht i 11 I.pdhaahesk
Chat, consar Shter RORn pprelpRA TR TeMow e &udlled AesEobRg
cervical squ i ecinmen 1 (SCC), cervical squanous
cell carci no@?%%@@%H?@%%@%%% HeLa cervical cancer cell line
(HeLa 0) had been hypernethylated. 5 Consequently, the target gene
ZNF582 in cervical cancer specinens would be highly nethylated. The

target gene : PDE8B i : | — cervi cal
cancer cell line; 2. %ﬁmﬁﬁﬁﬁgﬁﬁ?@ﬁpﬁf@%@f@ﬁme (Si Ha
0) treated wthig qﬂ@ﬂ&ﬁ@ﬁﬁégf@%ﬁ@%%@h&%% gerfo_rmililg bisulfite

5'-aza-2' -deoxycytTdi ne (AZO); ervi cal ~cancer

fﬁ'h: b! 't B?O( SisEguciha@ SHaMh 1y BisIGP oS cEA VhPY e TRIcHS! hdiAB S LFase
gene PTPRR in the inventive cancer screening method,
Figure 1B shows the result obtained by performing bisulfite
sequencing (BS) analysis on various cervical specimens using a target
gene ZNF582 in the inventive cancer screening method;

25 Figure 1C shows the result obtained by performing bisulfite

sequencing (BS) analysis on various cervical specimens using a target



5'-aza-2' -deoxycyti di ne(AZC) and 0.33 utM TSA; 4. SCC 1: Cervical
squanous cel |l carcinoma specinmen 1; 5. SCC 2: Cervical squanous cell
carci noma speci nen 2; 6. The control group (nornmal): nornal
cervical blood DNA used 20as un-nethylation control group;
wherein cervical squamous cell carcinoma specinen | and specinen 2
wer e speci nme i - f LI f: I S, T t est

n& @]%Eg%g]\lll {h%%%fl{lgié %ﬂbggﬁ%dgggl{‘@% lpie#éoch A

speci nens destCrrbe e Were subjec sequenci ng (BS)

v heen hyver ol I A7 SBER G TR BB, gt e
bhss | n cer SrauiRTRE B Wddly S orf ORiBAS CBRALRE st IR nd 8 Nhrget
cer vi cal SQU%@HH?DB@' incsweqhk}eggvéraﬁﬁ&&eméﬁgﬁ/ilﬁggglh@d Si Ha cervi cal

cancer cell ne (St Ha 0) had en hyper et nsequently, the
target gepe PDE8B in cervical cancer specinens would be highly
net hyl ated. S The target gene : DBClL Test specinen groups: 1.

cerercal concer cORRATCELIESGRIFEONOF THEPRiFERRED
o T o MBI, ol b e 2T

of 10 p, M DNA nethyl transferase inhibitor 5 '-aza-2'-deoxycytidine
(AZC) and 0.33 p, M TSA; 154. SCC 1: Cervical squanous cell carcinona

The control o ot MyeHEPY VA AREHERAS € Brovs G6al BLPLE R EROviing ™
car of novdd s peur NS Bt 3he it R o L MeR RIS "Oht ol et 11 om

different patients. Those test specinmens descri bed above were
subjected to bisulfite sequencing (BS) to anal yze whether the target
gene (DBCl) in each test specinmen had been hypernethyl ated. The
resul t shown Example 110VIatdrods emd Niethoslsnpared with the control
group, the target gene DBCl 25 in cervical squanous cell carcinoma
specinmen 1 (SCC 1), cervical squanous cell carcinoma specinen 2 (SCC
2) and Si Ha deMiategiialsancer cell line (SiHa 0) had been

hyper nmet hyl at ed. _Consequently, the target DW. in cervical,
cancer Speci rrensT%GPat%@TﬁPgmﬁflﬁ?ét%wfﬁse@gﬁaiﬁﬁwléahleﬁﬁé{rh%e&ﬂﬁn@ﬁsa

anal ysis of the target gene in gervical 5 er Spegi nens .

Met hyl at £dn- é%@efim&g Eiﬁﬁa%n’(l%]@l?fe rgdyng &ggﬁl QZ:e%t(ﬁea PRGHEIGYGRA
state of said,four t et genes i.n cervi,cal sguanpus I rci poma
(50 opecr AL A e SR e ERAYAIC S LS FOL AV o )
4 i ndicated that. 1i n normal cer.vi cal speci rrr&g l10 nmet hyl ati.on
frequency of B2 %ﬂﬁ@gﬁ?nPﬁ’W’éﬁHe%{ﬁ%‘?&? g0 ﬂbﬁarﬁ@j( SPOE M BGYC

respectively; ,in cervical .squanpus cell garcino eci nme he
et byl at i on’ PPEGUERCHCER BBCHE Bt e iRk o I r Bt pC o QBooash g
100% and 97% re?rf)ecti vel éb. I 1;[ goul d be kn rom tcgese results £
that, in cer 9P% Ly o GLCKETFY 18 S5RETHS SCTHAHPN by angasty ©
genes we hi-ghl uent nmet hyl ati on rate.of DBCI,
Poess, | PrERR R RARSA BTt uRORER Teltas T hE 1A Pobfiefirtn, et
In screent ngaﬁglryglsc%lf BR&Chiethylation condition within genome-wide DNA
methylation. Prior to the analysis, the quality of genomic DNA was
checked by Bioanalyzer (Agilent). In this example, 10ug of
fragmented DNA was subjected to MeDIP (Methyl DNA IP) assay.
25



Tabl e 4Methyl ati on state analysis of the target gene in cervical 20
squanous cel |l carcinoma speci nens Target Genes CA nethylation rate
(9% Normal (n=54) SCC tissue (n=30) DBCl 11% 100% PDE8B 0% 47%
PTPRR 9% 100% ZNF5826%®7% Exanple 5 Methyl ati on anal ysis of the
target gene in ovarian tunor speci nen Met hyl ati on-specific PCR ( MSP)
was used to analyze the 5 nethylation state of the target gene in

ovarian tunmon sppAENSneitBiAYiont | OAndhaie apgl YsMeDERUl tamd N TohGe
5 reported the anal ysis of ‘nethyl ation’states”of three genes DBCI,

PTPRR and ZNE§82 i ovi,ri an mal i gnant tunor specimen and ovari an
]E)eni gn turm][ 1 BQE‘FE\%S.' fﬁ@"?t&'lﬂ'%gyﬁndi cated that, the methylation
requ 10 ‘ F i i i
fspeﬁi ﬁQﬁyWst 50. FoOmi doNang s e bl By e e e M o D) o
r n , RR d N i i : i
was 285 0. JoBehd TP 5o esbuoriigl y. TRECHT s entyiaEoed e c Ve
| evel wass 53,8 20,84 308-43: §3f VERABAE LYY ¥C R biyélonal
RS enlgn{ matyPaln evars of

conpared W th ovari _ unor speei nen,
P gner . Ther kre met e SRl SR (Rt e R R RpLEP 1O LY
Tabl'e 5 Mot hyl Srin O ot e ama et e o R T o et Ao ERTA, 20
tumor  speci gROSHMMRIGBRANGR M Tris and 0.1% BSA). We incubated the
mixture with 120 ul of Protein G Sepharose (Amersham) for 2 h at
10 4°C and washed it twice with 1 ml low salt, high salt buffer, lithium
chloride and TE buffer. We then treated twice the protein G with
elution buffer (1% SDS, 0.IM NaHCO;) for 15 min at room
temperature  and  recovered the Methylated DNA by
phenol-chloroform extraction followed by ethanol precipitation. The
15  enriched methylated DNA and input DNA were amplified by Whole
Genome Amplification Kit (Sigma). Enriched and total DNA was
end-labeled with Cy5 and Cy3, respectively, and co-hybridized to the
CpG Island-Plus-Promoter Arrays designed and synthesized by
NimbleGen Systems, Inc. This array contained 385,000 50-75 bp
20 oligonucleotides tiled every 100 bp across the 24,659 HG18 RefSeq
promoters (800 bp upstream to 200 bp down stream) and 28,226 CpG

islands, present in duplicate.

Each feature on the array has a corresponding scaled log2-ratio.
The log2-ratio is normalization to center the ratio data around zero.

25  From the scaled log2-ratio data, a fixed-length window (500 bp) is

placed around each consecutive probe and the one-sided



Benign_Ov Differential (n=28) (n=28) Methylation_|level DBClL 56.3%
2.5% 53. 8% PTPRR 50. 0% 0. 0% 50. 0% ZNF582 56. 3% 12. 5% 43. 8% Exanpl e
6Met hyl ati on anal ysis of the target gene in colon cancer specinmen
5Met hyl ati on-specific PCR (MSP) was used to anal yze the nethylation
state of the target gene in colon cancer specinmen. The nethyl ation

state analysis result ip Table eported the t ati.on stare of
f our genes, I?OWQQ’BgW(% %ﬁ%é%ﬁpﬁhﬁ’dg& %%%%Bgrwbsﬂﬁl .
The result indi éat ed t,hat equenci es . of

PTPRR and. ZNESBS Are. oo Rtk b }Cr?fé‘?ilymg’é)rid&%%’ e {grotipgoirgt;
poes, Prere i ohesoss ol ibe A Eh e lube SR SR Tt e
25. 0% 25. 0%—%]ng02 givoaoﬁer?zsot%ﬁCttflé/ lofhdowed KS test around that probe
5 (Scacheri et al, 2006). We detected enriched peaks by searching for at
least 2 probes above a p-value minimum cutoff (-logl0) of 2. Peaks
within 300 bp of each other are merged. Differential methylation
regions between SCC/AC and normal cervix within 2500 bp
upperstream of transcription star sites were selected for future
10 validation. Finally, p-value data was viewed using SignalMap

(NimbleGen).

3. Bisulfite modification, methylation-specific polymerase chain

reaction (MSP) and bisulfite sequencing (BS)
15 A DNA modification kit (Chemicon, Ternecula, CA) was used

according to the manufacturer’s recommendations to convert 1 pg
aliquots of genomic DNA with sodium bisulfite to preserve the
methylated cytosines. The final precipitate was eluted with 70 ul of
pre-warmed (55°C) TE buffer for MSP.

20 Normal DNA of human peripheral blood was taken and subjected
to bisulfite modification, which was used as the control group having
un-methylation promoter sequence.

MSP was performed according to prior art. In short, 1 ul of
modified DNA was amplified using MSP primers (table 1) that

25  specifically recognized the methylated gene sequences present in the

bisulfite-converted DNA. Methylation-specific PCR was done in a

11



Consequently, conpared with normal colon tissue specinen, 15

met hyl ati on |l evels of said four genes in colon cancer specinmen were
remar kably hi gher. Therefore, nethylation rates of DBCl, PDES8B, PTPRR
and ZNF582 coul d be used indeed as the screening index in screening
col on cancer. Table 6 thhylation state analysis of the target gene

i n colon cance

Nor mal col ont ‘P‘iaéé’l% CRga %@r{a[( @F%elg:gs]ocggg H%Ifjkeﬁ{e [f‘%‘;(’mg bBc1
cr eeni ng moPHY W%ses:% it (i m@@%ﬁiﬁﬁgg%ﬁ%‘w Hafafagte
over the abo‘ieur%? (ero doI Tac? PR ﬁ)(())lr)]/ianertagg Ieﬁxip%ﬁ%a'B1osystemz~}, Foster City,
CA). MSP reactions were subjected to an initial incubation at 95°C for
5 5 min, followed by 35 cycles of 95°C for 30 s, and annealing at the
appropriate temperature for 30 s and at 72°C for 30 s. The final
extension was done at 72°C for 5 min. Amplification products were
visualized on 2.5% agarose gel containing ethidium bromide and

illuminated under UV light.

10 Table 1. The sequences of MSP primers

Gene Primer Sequence

DECT M Forward (F") 57 pttttcgtegtttttegttcggagate 3° (SEQ ID No: 5)
Reverse (R") 57 getetegetetegetattacteget 3° (SEQ ID No: 6)
Forward (F' 5 tgtgtatgegegttttttcgttc 3° SEQ ID No: 7

PDESE M (K% gtgtatgegegttititeg (SEQ )
Reverse (R") 57 acctatatatecgecgetecgte 3’ (SEQ ID No: §)
Forward (L' 5’ cggegliggatatgtitagtagte 37 SEQID No: 9

PTPRR M (F%) gecgligggtatgtitagtag (SEQ )
Reverse (R") 5’ aattacgaataaaaaaaacaaaaacgctc 3’ (SEQ ID No: 10}
Forward (I 57 tgacggttttttgtttattcggtiattc 3° SEQ ID No: 11

INFS22 M (F) gacggttittigtitattcgg (SEQ )
Reverse (R) 5 cgaacgeaaacglacctacge 3 (SEQID No: 12)

M: The primers can specifically recognize the methylated gene sequences present in the

bisulfite-converted DNA.

All MSP data were derived from at least two independent
modifications of DNA. The absence of signal in duplicate experiments
was scored as negative methylation. PCR product obtained by using

15 MSP primer (M) that can recognize specifically methylation gene
sequence was constructed into a pCR4-TOPO vector (Invitrogen,

Carlsbad, CA). 5 independent clones were selected and were subjected

12



1. The cancer screening nethod, bionmarker and use therof, provided by
the invention uses the nmethylation rate of a particular 10 gene in a
i sol ated specinen as the biomarker to determ ne the risk of having
cancer, and as conpared with conventional methods such as cervi cal
scrapi ng and human papilloma virus testing (HPV testing), both of

AR o A SR
?ﬁCéﬁ{;3ﬁr§2%§|lﬁ%@?ﬁo®%&%%ﬁ§§ut TR e AL R 57
sereening, ng&t@p%auttﬁ%ﬁz%pﬁmﬂm o ERLEL e Sapldl e
S S Fﬁﬁtﬂ%%%&cgéﬁ%%@?‘ﬁﬁs3@2‘9‘?2’@%f
o e SR PRSI P O B R
exanpl e: OVa"t\gg“zf)""’iﬁﬁRRc?iSOESEéfFﬁrNS‘“SBLQﬁd'ZI‘&FZS§E°B§9¢S]§(2tI Mo,

di agnosi s of noral” speei e anges an

t he above de% ﬂ@gp% ment of the invention can, of course, be
carried out wi thou partl ng fromthe scope thereof Accordingly,
to pronote the e in _science he useful art.s, the invention
o i sl osed aldne, iﬁsﬁaaae%esb%f ﬁgmfﬁt@oﬁeaﬁﬁg}cmg PiBistope of the
based on det eccleﬂg the me,tlayl atl on rate of target @Qhénckn test
speC|nen and—usimg the methytati o Tate as the Screenrng TMJex 1o

determ ne the rlﬁég dlorwandi(Kg caﬂtg%ttaagdmatt@@gygegttebrrprl si ng @oJ MwNogl3)
steps: step 1:D Vl%p est s eci men; ste det ecti ng
met hyl ati on rate of 8%52% ence C‘%?f"tqcégg‘tra%ﬁ@tct%rget gene(tsg(?2 ILNg: 14)
test speci nen, wher %IBZ f’harget ene conprising) PDE8B, PTPRR and

O“Ei Fii ni Agteiemverenegatateetii@et dancer or(SEQ i No: 15)

10ZNF582; andP ;f&%
pr e-cancer ous Zj olmgefsal(R'@hangem%ad&%aéc@agcp&§pe0| men bas§@;q}l@ﬁge16)

nmethylation rate in the target gene or usi

target gene as prognesksdiRyker o reeni ng

recited in clapprk Wwher elr(ﬁqjt heStég?tatattﬁgga%‘ﬂﬁ&{ggsgn i sol at ed(%@%ejm I?Irgnl?)
sel ected fromthe gr&ﬁypls@b%’éu stﬁttgccmfcﬁmamaztaadctesmaaaa§él te(§EleJD)Nd 18)
urine, feces, aputun; oranucous—nenbrane—cett;—gastric Jurces,

bile, cervical epit Hokwaid (ERII, sandopostutsaitgesdptaanter ti ss@eQ ZPNS: 19)
A cancer screghi'n§’ thod remted inclaiml, whgrel n the
met hod for the met hytatt |(1 ztaté WCW%%WCG the targety y
conpri sing NETHyTr atr of=Sspeci1tc por ym 01T ( IVDF
quantitative methyl ation-specific pol yrrerase chal n reactl on (Q\/BP)
bisulfite sequencing (BS), mcroan-ays, nass spectronetry, denaturing
hi gh- perfornmance |iquid chromatography (DHPLC), and pyrosequencing. 5
4. A canggr gy e t I I {ht

t ar get ggﬁe gsznut(ﬁ?: ?ﬁﬁlg gg‘qt}ggtcﬂ ggé(geﬁlgee\ggls{lt@SEQ #%vﬁ%al
2, the target gene PTPRR has nucl eotide sequence as depicted in SEQ

I D No: 3, an®?¥€Ttarget gene ZNF582 has 10nucl eoti de sequence as
depicted in SEQ

based on detecti lf.’g“ft[\ll‘ﬁ:%‘:fﬁ'stl%%b@tl r i.Cfalel (':?ﬂt é Scrgezﬂéfr}g}%s %)é)trdfarget
detormne ¢ naseeiigh MRaTF e AL AIEUE AR EC hE ?ﬁ%&%&ﬁ%ﬁé@tﬁ%
det ect | ng fhi@pw%%sé?a%shetati%sf%@% OB BAOED, BEIR I SEIR.,
950 YR IR, SRIBLERR, (MRS S N2 IFRE 4GRS 2O IDNE)

respectively. Their detailed information was shown in Table 3. [t could

be seen from Table 3 that, among these four genes, except DBCI that

13



20step 3: determ ning whether there is cervical cancer or cancerous
pat hol ogi cal change or not in the specinen based on the nethylation
rate in the target gene, or using the nethylation rate of target
gene as prognhosis marker. 6. A cervical cancer screening nmethod as
recited in claim5, wherein the test specinmen is an isol ated specinen

| ected f th t. of I bl i
corvical epi oh Fafa 5O R ARE Ptk A S el Tl yBa5 pup g B6ee
i cal th
fost speci meABddeyR %@ﬁ%ﬁﬁ@%t@?@ﬁt%%@g 1B REBacatel cancor
i ted.i I wh t he test
e PPV( hunrarl 3041 GRarasteiis ool Tty 12666 EuRas . cervicab@aneeh e,
A cervical cancer, screeni ng net hod as recited in claimb5, wherein the

terg Lo hwmddeﬁﬁﬁw'wmg’ﬁ (epaiislam-Eps- Bwﬂ@%’énbﬂoaﬁ@w ar get
gene Corrpr| s — . ar

guantitative | ati ci flgh@&%‘ﬁﬁﬁlase 15 chain reactl on
mat[ ggsequcetﬂjcﬁglg (BS) [oamccrrparrays natllas slpgct r onet rySEQ ID No

(QVBP), bisulf

denat uri ng hi
plyr Osequec\/ﬁl ngDBLA. A wwm&ls can@qsz-slss eendd]@e@ﬁﬂﬂ@&tle&&aﬂceﬁltedSEQ ID No: 1
claim5 e

depi cted in SED ) | DNNe:0o3719 he taggel genshdRhisifiasespc! eoti dgEQ ID No: 2

sequence as
nucl eoti de se uence as depicted in SEQ I D (ﬁdhtwwmhd splargel gene
ZNF582 has nu ’@&Rdel\%\égﬁ%éﬁé% as degizt edl\?rn SE lﬂ?p. 11. AHQID No:3
ovari an canc u i
rate of target gene of test specinen, and using the nethylation rate
as the screenZh@BBﬁdekmﬂoUHéﬂ@rn1d@qihé3r|shnmﬁngh@mﬁw@fﬁﬂarlan SEQID?%)4
cancer, L =LQOorising Lol L ow TO TSRS =T o T I o ¢ | —
t est speC|nen step 2: detectlng t he nethylatlon rate of CpG sequence

in at |east one target gene of the test specinmen, wherein the target

gene conprising DBCl, PTPRR and ZNF582; and 10 step 3: determ ning

whet her t her ary a ancen. or cance at hol ogical e qr

not i the. s FRATHBIC ohacti ieTe i SR REIRAPE: SR Bl oefe dhe.

or using the methylation rate of tar et ne as prognosis nmarker. 12.

An ovarian caweevicatlesionspenimanda :Srld%ntesdquancm@ MBI, 15 wherein

the test specinen is an isol ated specinen selected fromthe group

consi sting of diatacget gemes PIIPRRe  ascites, bl ood, urine, and

post - surgery canier tissue. 13. An ovarian cancer screeni ng nethod

as recited in cl afhSPECIRRBIEEPHPEhe testing nethod for the

nmet hyl atl on st at uence of said et gene conprising
met hyl at 1®n- specff &% lggﬁ}%faggé@ﬁ‘é’i éé’é@?r&?&% s quantitative
Sequenci ng (29 2 '1%@2 Hge: ﬁ%@é“c%b@p% 3‘%%'939”059/5%% GHRTG0)' réated
hi gh- per f ormance | i d chr.omat Qgr ap DHPLC rosequen

14. An ovarian can scre ni ngfret h gﬁqﬁa% % l%ﬁem 11“1(7: bS"%r

wherein the target ene has nucl eot sequence as depicted in
SEQ ID No: 1, the tSg EBgﬁg s’xZ&gﬂl eoti de sequence as

depicted in SEQ LD he tar ne Z nu eotld

sequence as depi ét m?:@ggﬁﬁtﬁo?ewlgﬁﬁgﬁeco‘f%lﬁ Za%wéetn?%

method, based on defegting,the 1o uM DNA methyltransferase inhibitor
5’-aza-2’-deoxycytidine (AZC) and 0.33 pM TSA (Sigma
Chemical Co., St. Louis, MO);

4. AC: Cervical adenocarcinoma specimen;

5. SCC: Cervical squamous cell carcinoma specimen;



10net hyl ation rate of target gene of test specinen, and using the
met hyl ation rate as the screening index to determne the risk of
havi ng col on cancer, said nethod conprising follow ng steps: step 1:
providing a test specinen; step 2. detecting the nethylation rate of
CpG sequence in at least 15 one target gene of the test specinen,

e e T OE el P SRS b R o P R DGR U B
R LR e R T
o5 prognosts el ksta deAeCBLPISORRST: AECMLIHIFLIOG, SplgsLa e
solect e 1 omARSTRUBTATES IS, RALARS o g R HEHEG:
oS et e | AL 8 LA RS LRI ek s pesy
ot ati on- 3RRCHEAISINISE 838 BAE HIEE S MR IR hER! bk

met hyl ati on- "¢“pol'ynerasé chai n reaction bi’sul'fite
sequenci n : r : :Spe v r :

hi gh- perfgr ga%?%lgag%firg% C ?mgﬁ’ap f@ﬁ%dﬁgﬁapyﬁ%&a@gﬁg%g.
18. A colon ¢ ' t i { j J

the targel oood Bealnan HadEr PRRIC nad ke el Iteltn T
No: 1, the t%"r@ﬁ% aﬁﬁr’[ﬁe%@%ﬁgcﬁ}%%%ﬁl i lePtheSa ASTHARK Rh§Bekh

SEQ ID No: 27t target gene has nucl eot 15sequence as

depi ctedpn ?ggehgeg@la%d 3RdHene araehl m%em%iﬁaiﬁ@glmca ot fadg
sequence as ictedin SEQ ID No: 4. ABSTRACT OF THE D SCLOSURE

A met hod for céﬁﬁéarl!;@?arﬁgﬁg%gu%mm shB6inta t@@@)gcsﬁ@equexﬁd%, tthﬁe

providing a test specinen; (2) detecting the nethylation rate o

CpG sequence phgthHatl@Rhic0dE PTPRR GRIE Be il hhebigpnaliee tONScieenS
the test specinmen, wherein the target genes are consisted of PTPRR

ZNF582, PDE8RymtHcPlfele vicdrdical@bAtst 6t Agt.whet her there is cancer
or cancerous pathol ogi cal change in the specinen based on the

presence or absengadditiéheinn@ideytatdseartatabehdtieamdtRakitiopneatt afade
gene; wherein the method for detecting nethylation state is 10

net hyl at ii on- s p@agict igenBGR (&GR)al Guetidpatinen roetuly | e repulanel tfroagRCR
(QWBP), bisulfite sequencing (BS), mcronmmys, nass spectroneter,
denat uri ng hi giNpenfediviatioa, Hedui cervicairainegr sphylirDak Qeatedavitihé 0
i ke. 15 SEQUENCE LI STING <110> Hung- Cheng Lai <120> Cancer
Screeni ng Met had B methglransferase inhibitor 5’-aza-2’-deoxycytidine (AZC)
(Sigma Chemical Co.). The DNA specimen extracted from said cell
was subjected to bisulfite modification and then bisulfite sequencing
20 (BS). Result shown in Fig. 1A indicated that, compared with the
cervical squamous cell carcinoma specimen (SCC) and HeLa
cervical cancer cell line (HeLa 0), the target gene PTPRR in the
AZC-treated HeLa cervical cancer cell line (HeLa 10D) had part of
region been de-methylated.
25 Trichostatin A (TSA) is histone deacetylase (HDAC) inhibitors,

and can be used to lower or degrade methylation rate. HeLa cervical

cancer cell line (HeLa DT) has been treated with both AZC and TSA.
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<141> <160> 24 <210> 1 <211> 5000 <212> DNA <213> Hono sapi ens <400>
1 ggtottcacc agcagggcag ggaaacaaag gagagagaaa ggtgggt ggg agaact gacc
agaaagttgc tgggtttgtg aggctgagaa ccttctgaga ctetttgtcg ccattttgtt
gcctecctgg catacaatgg gcagtctaag taactcatta aacagacaag gactccaacc
accttttcct taatettcag agtaaacaaa tgcttcagga attttgcttt ggtctccaga

R09a00a0t gt diboieRar shoMnARankE o bt DAEAE Wabr Gedep L Rah Aty el
Gaat t gagge 1 SHOTGONGl Gt aRE ShgHatEyeCCaanct bt ERRGGACEEer
ttattttcat gaa ttC tg(l_it att.ct at[%acet: caca }&4 Cig]tatt ct gt Cad
5 X I vs

ogcgeeoe oiffdifoctihlith B i el Bt forBE o
Dt nact t Ao HeL e SRRl oy et GirkL (T BT 3Rl oen
L L R R B O L oo e O ot agngacgede
11 ceaccagy oc ! OReLARimGRL ShECHIoe LSRN FLulLCHRROH ORI RBIACRE

catcc tttga atgcact'gag catrgagcagt tagatgggta agtgatitca a ctg

ct ggtagecet C%@H %gg@%gggfgﬁ c%?&icﬁf%&‘ﬂ&fﬁi gﬁ%@h%b&ﬁkﬁ%@ﬁ%@a

gggct ct cgc aga€ac agaa tctcageétgg ggggcacaga gacc
tcgtggtcag g O A A%, CCtcat tggg tectctoccc tetcctotct
at cact caaa tggct%%iag atéaagéaac'cactcac tag ctaagtgcct gatatattat
ccaagaccag getcttttac taatgattc ttaaatcaga catacgaggg attcaggctg
gcecettcce tacatectgc ctacacaccg ggacccacac etgcattatc gggatgatgg

eagaaagagg tt g aeaYetIRneeAMsgRagggaaayg aat cgctgac attccagtga

tcagtcctga ttctecatt catttctett attgttct ag aaacaaaaaa gt gtcaggga

ttgcatatat tat tcfaligcanagRtabagsat attecaac tattettgce agggaagcaa
ctttattttc attgcagagt cgcctctggt ctacgtagag agagaaacaa gggcaactce

cgagacaaaa acact ¢aggsl itogHeEdlRIoRaREAREScADNRGIECI C aacaetec Lo
teccecattc gecgeteccc tTgcteccgg cgagcgaacc agccgggagg ggaccagcga

ccaegcetge t tcegaqqgpRaClODaHATECHIGGRUSH eqhert Celll §hee(HAlOM g
cgcgc tcceg gcggcg tcgtTgggagggg tg tttgtacg ta ttacacggaa ttectéttgg

tat ttagccc cac tgggafed ctwithactot (IMt 9BRAG! gtiaddeinefadse t ishiitdaat
aaagcgtcct atctggggcg tcgtct ttct ctctccatgg agagagagag gggagatc La

aattgact [§a ccaaggoragaladkbaycytidoe (ALY aaaggettgc cteggeage t
t aggagaaga ggecgc tgaa eccacactcg actcgcgaca tgcgcggtcc egaaactccc
ccgtctct cc ggaagdaddel.at DIt cggElelgccagiedamnaer celddgeo Hecgpgeged
cagagggagt aggggacttt agtccccgcg gccgaat aaa ggcggegecg t tcggggegt
cctggccgee gggct caaaghadgstht gdacl (@ t gdgt DA aagababegafégkat tiblyibitor
t gggaccat ggc tctgggc aatgttggta cacagcttaa aaattctaca gtgacagaga
atagggatt t tttgggddgra@iydeerytytidgingotArgyand 0.88¢dddl$A; et cccct gga
agcaagagcg caatttgaaa aactgctgte gggggcggtg toe tccatct tggget tggg
ectact cagc gttac#t tefCchddendtaltscpmgroet ctll carcanggatspeaoneadgcagt ac
ctttggatgc tacggcteag tcetctcge ccggegt tca gtcgeccgge t cgcggegeac

t gcaaact & ggagafjadigCayt Gansgrcspuyumigeei cengngnacygcaagnd;t ect e
ggt gcagcgce ceccgcgcetc ccgcegee Le ggctaat tgc cat ggt_gg[ga tgcgtgtgtt
ggt cct at aa t gt gt §célbhe aondodggraupt (gl gouyel cgaagal bleed 33%@9&19
ct gggcagac aagggggaag accctgcatc atctggcaag ctcatccatc atat ggaagg
caggcgggga gt taggdheanagwiaylatign congtleguy; ggt tt gcacc gaggaatc to
cagggagge ctctggggcc aaaaat gct g caaggt aagc _gacgct ggga aggggaaaaa
geggccgt gg agt cabdeeein cegrydtepdasquameagc el catcisgemac speciypencd avdct
aagtccct cc ttggacttcc tc tggcgecge agcgagcaac t. tccggagec at gagecagg
aat gcgagct céopecigent wersgnagtoens volajsed dtomadigicsent patiaygt t t gagt
act tgatgtg cgtggtgtgt cctacttacg cgtgtgtct t cacg tag tca gggaggatta
aaaattccgé acat ggb@a@tﬂtsé@@agaﬂms readeRegth scyera Sli@@‘éteﬂttoﬂyéﬁffa a

acagttgcaa agatggatgg agcccccaga tat t gagaga agacagagag agtgtggaa
a9 %qugncigg (B’Cé) to ana%yze whethgr gnegtarggt ger?e &%FS%Z% i tac

test specimen had been hypermethylated or not. The result shown in




cacatatat t cacacacatg gc cc tag t gg ctgatacctc t cagggcaga at tt t
tggga gaat at taaa acat t cag ta gat caat acc eccct at ct t t caaact
t ea aagagaaaag acacacacac gagagacaga ctaggaagat tgttcatatt
gtgggttcta aggct gaagc gaccctgga actgcctcat gageagaaag gt gggttagt
etttecactc gccaacctgc cattttcaga atccaatgcc acacacacac gagagaacat

ciot 1 gaagokie I8 RaRatad BERDHohutargt o i Bk coufio! ceropBotthg  targdt
tcaat cact a aca . atatat at at at aaaa@gcaa ettgcagaca ccac a
£EPS ZNE 020 ety iral SqUABOLS £af! IO SPORIRGL d e
;gggtgtgtgt tag ttcgcgata §E:§g:§0ac %]g_aat Cgcaca acatg C ta(;%ggéﬁiite
PI0T Lee t FERGORE S BERER A0 I BRORRE AR AR Thcl Al
o ananacet t SPRusdt bkt el BRE A GAREACET Rad Mg Btk feiighged o
C5a02°9° L8, TCdfteByb oS SAEER B P IARFSED. B TERGTRFEAO° haT NS
tggt caat tt a%@fl%}ﬁgang&?l?%tga tecat taaaa t Caaaaaaag CCCtg t at

aa ctgt ctt t tg taag aagc etc t gaccatctaa cag tgactga
gaacageagc atgecteacc acagcag t tg taaggaagag t tgect tgga at ccct
tggc gggt cac cat catgaggtct cc tgggetgt tgtgaaaatg tgaagcatca

etecctctgc gagae tBlleCl at acagcat agagctaaac ctgaatttgg
aagtcttcat aM ttatetcce atgggcagtg catccttcta
aaggagaat g acat ggg Shigaaanbggst et t agggga acaaacttcc ccaactcagc
et ecat cact agggcccctg tgttgdtgaa tcccacct t ¢ t caagct tgc gcact t

cc ta ggagccaacc|aghitls 0: WiFlalc PR3 YAME9&!|| ligggaat ccagt cacat
aaaacaaacC cc t tg tccg cgtgceat tg gtgictcgca aaggcat tct agggaaggcc

ctggacggga gggagaasfe{AqiRt §iHh 8aaGEH! cA3CkChell CHAAY Sl ©FOgestedt
coat t tcggg aagcgagagg agaatcetec ctecetecat aaaagcctec tgtgcagaaa

caggttagcet agcaaaggighgatapett ccagqgt 99 ﬁl&ﬁ?@ﬁéﬁﬁ@rﬁeaagﬁﬁfﬁitor
t gaaaat cgg gctgtaactc tcctetectc ttgttgactg tagaaaccag caagaaccat

t caagggt gc t agacat gan-£02Ydea90y9dingdq@emay; aggggcct cc ettacacagce
ctgcaggga t tceeteect t et ctgcc'tgc t t t't a tgagc ggagat ggag

gaagaataag t t eB QiHd Y& Silda capdaegbcardierdiclllige (8ila cdpgairdarith
gcaggaat ta agag t t taca cageacagct cceagcecag eatgaacat t eagacagc

t t ctt ¢¢ t cege &H@HOC df L0 CldgDoIBAA aageaagi@endfogiset t ihAbitoit
t cagggg gectgaggct tatttectec taaacaccat aatttgectg tttttttgta

gttagactct aatttagataafnaadearaeytideetAVI®raid0id¥ gM d'IAgcgggaac
agggaaggat cagtctgtgc agtgtgagga tagtgacacc ctttctgttc agggcctccce
t ct gaagact aggacdgadCCobtQaoticdsqiagugatd | sagaggyaetpecimen 1;
5. SCC 2: Cervical squamous cell carcinoma specimen 2;
6. The control group (normal): normal cervical blood DNA used
20 as un-methylation control group;
wherein cervical squamous cell carcinoma specimen 1 and
specimen 2 were specimens obtained from different patients.
Those test specimens described above were subjected to bisulfite
sequencing (BS) to analyze whether the target gene (PDE8B) in each
25  test specimen had been hypermethylated or not. The result shown in

Fig. 1C indicated that, compared with the control group, the target

gene PDESB in cervical squamous cell carcinoma specimen 1 (SCC 1),
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ggggcgct gg gaggagggga gcegagecgc aggggcgcag agggtgggag ggcaggcggg
ggtcgagc tg gagcgtgttt tgtatgcgcg egcgeggt cc cacaggccgg agcgggt gcg
gagggat ggg act eggacga ccctgcccgg cgggaccccc gegegggttc gcagcgccga

ggcacacgcc gcggagttgg cttttcattt gggtectgga gaagcaggtg aggaagaggg
agcact gagc at agt geccc ggaaccgagc ggagcagagt gacagaat tg egtggtttcc

cagagagtgg atatttatt t ctcaaagfac tttcctttca.tcctaat ggat.t at
o oy Stanital squatia ool iR oot Bl 2 (PLC aodnd Sikg
ctatacttt ct t .t agc tc C C cacqgetc t cCcC
29a090a00y CSEHAERG T deHgoR gdotgeclt Bad ddRER e mssRedAlEe”
ggggCgCgCEt g%g%gtcccg C egeccce tCE g-CCtaLe Lc Cagﬁ@%ﬁﬁ%;
Sgeagacecs gLoRBRguER Ty, Yinouesy tia i GRS S gt hs
ggct ggecct g gt g cca at 1 g tattccgat gtagggattt ggaacctgtt
agagaaccgg aﬁ@%@ SFQ@gég?PW?b §§e 't taaagaca egt taaatcc gcaaacaaga
agat agaat ¢ tgtcaaagac gcccacagtg aagtttt t La actgatgtt t aaaaacatcg
tgaatgttaa acagtacaaa gettttgtca aatttteagg gggatgagtg gegeggtgcc
tgccct gt cg gcqqs! BG9e: 34949aEEY9) 99CTCCCt 99 99ggccycyc ggcggggagy
cggggaggaa ggegggge Fe—F—tC€ gOgCEt gcggccgcgg agcatccatg ecccgccaga

cagaccgacg cgcgt cagacct gct tccgccccgt ggcggtt ggt
t gggagccca gctgg?%%%%e?ﬁggﬁggﬁﬁgsttgagagcat tgccttgtag ttttacctgg

gt gaat gaat gtttgieqﬁ}kggﬁ@ﬁg@@%ﬁvgggggﬁg%g%ﬂpﬁgg.ggaaaa gaagaaaaat

aagaggcttt taacaatggc acagc gaggagt gag at gaacctat get

Lgtggtt t ttattgagirRIUGD). SHIG EGLACABAACAIELR! Gnd ASiDA! B384 Ed

cagaagagac agctgccgcg ggagagctec ccgeggagec cgcagaccga cccagggccg

cgagggaggg gt ggcggceigh gat ggcccg‘i’v{acc@ﬁg%ca if g9derRICI99KSor

t ct cgcagag ceaccagcgt cegccgacgc gggcccgcac ccagcagggg acaecagcgt
cggegggge t ttggagaggta-99dRakotAglRGqUEEEyIy agggcaggaa tcggtggcca
gt gact ggt g gattaccagc gagtgttcgt” gtaacgtttc cggagtgtca ggatgattct
aattgtttag aattagt @ 311 SHTYCarAbAl €/l lcefCHROTSARM () éaalagith
gagaaggata ttttttttta gcagtgtttc acctactatg ttagcatagc geéccattcgt
ctctccecect ttaaattiggh 9g9eqic tgVeacPBUAICnSBYRISAIEAs89IIsIRbTHT
aagt ggggaa cgggtgcggg ggggaaggcg ctggtgcgcg aaggjaaagt gcccgacgga
gececctcac gcgcgcggusAgatdeaayEyilipeqagnay aadi(z83aorsaagct gggce
ceggaggcgc gaaggt aaat cgcacgggta Lgtcactaag tcagaaaaag cggggaaggg
ggct gt gges gt ect 4t tRCclagletviedar uaaga st gdagaglindbinhapgeimeatlgggt t gg
gcagagecac gcacat aeaa atggttaaag atagtgtect aatctgggea gtacagagag
aggt taccaa Laaafa@CCR:aCatvitaltdfuanenagedt cagiheinggpegimet @;caggagt
atg tc tgaag tacagaggca CcCCccC tgttcac tgaaaat att gacagcggag ccgcggegga
ggaggggcgy aggagfadde agaavdtgoapaguragdygacgaghegcdgel bbggbdani'y as
t ggggt gacg geggeggaca tgcaggt ggc gagccoggcc tactgecggg ceggeggeac
agccgegegt ageggt agha unactegieylgtiangometog ayoupgggggcet ccg gaggagttta
gcccct ggag agcgca aag tggttj[at gc at gaaat Ctg acca_ggat ag tct_cagcaca
at gt gggaac ct gcawbetainc gtegupgdgaqeametist ced cageingaaaspemenat lgt &
ctgggtct t aaaaaaatac gaaccattce gtcttcattg gcttcaatct attgtttaac

at cat aat 2& aapetitnat 2 veeteagmginmens gbtaingd dcomodiffgent pagicadgyt t gggat

at tatcagta t tgtgacagc tttgttttct tttgttcagt tcaagaggct ttagcagctt
ttgacct ggg t aatt those testapeaunens dagtibad nhoge averet subyeatgd ttothysigldite
agact aagca ccccacccct tacagtggtg atgaagtgta gcttgatctc tgaggcatta
aagaccat cc tsaqgaanng(ﬁﬁﬁhﬁaaaagm@gw@g @@B@@ﬁgQQgg@t(EﬁﬁgghamﬁﬂCh
taggagttta taacccatta gcattgtgtg tgcaaatctt aggcctgtga cettitgttg
ttettttttt tiesdtapageacyhagddracit gyp@m@hwtaicdtggaa‘c@nlé shgutngtchiga 1D
ttttgcctga tgtgatactt taatctcagf atactgaatg caaatgaagt gtattaatct
actcattttg ctidigagdghagaramparashwiticthganttelgroupg theytargetcgepgial
gccgt aagag cacaggtgga atagtttcca ctacftggcc ttttctagca cggttgaaga
tttttggt izg t tageavical sqaetras etllacaisiramgampesanengbt@CE  EbteatviGidg

t ggaaat gaa agtatatatt tatcacagaa tattgtcttt titataaaaa tifgagatag
squamous cel‘fl carcinoma specimen 2 (SCC 2% and Sll-?a cervical

cancer cell line (SiHa 0) had been hypermethylated. Consequently,



gacctattgt gtaacagatg atctcaaagg aactatcatt gagttgggac ttgcgggggg
tttgttagaa gaggttgcag acacgcatgg tgtactatt ttcteccact cataaaagaa
aaget ct ggt aaagcact ga gct aggacaa caatgtgctg ggct aaacaa getttetgga
aagtgggata t tagatgaga t tgac tcagt ttcatttatt atatcaataa gagtagggaa

agt gat acgg cttagagtgg gggagt aggg ttcagcagag tgttggagtg ataaalggta

ggat agccta a t1 t.ca C : c
Cantiatctt addbtay Bel D) d5 G RATRGRERE sBh el MRuA R by
gaaaagcaaa tté[g%t?xg,z%tga ggt ggagcac aaggcctgtc ettectggec ccgect ggge
tttcccatta c " gttaat ggaa cacagataaa agagaaagat caacattaca
tccetaaect ttctaagett aagagttaat tatctatttt gttcttcaac aacaatagat
ctggaggaca aatgatagtg gt tgetagag aagatat taa figtetctca tc tctgatct
gf i gt et caa caatgggcac tacaaaac Lc tgaac tgtet cactgtaate cettcgaaaa
ccagccagc tacagaatgc tgtcagtatt gcatgaggca attggagctc tttataagta,

gt gaat cagg cdaxuyplerd adﬂg’gbl’]@gﬁﬂhé@ﬁi}fﬁﬁc@f dhfctargabLang angeprydcal
ttcacagagg ttgttagcce ageagttctt gaaagaataa tagagttagt ctagtgtggt

ggt ggt gcas graxeed&pecinehggcage ggat aaaaaa ggat gagtcc taaagtt aat
tattctacta gaagaaagit aagctgtagg ctgccttggg tcctgtaggc teggtecacg

gt cat caget aceecdiethtylatogeapetitc dt@Rt dMdBP)t vepsctusgdy toggmed gye gthe
aggcatttgc ctctctccet actgctctgec ggctattet tcaatgcaaa ttcacgcetge

ct gcacat gc gtmethytatgon stelggeitsmd gy danzitt gertescootegacalcsquanous gella
tctagcgagc aagat cgaaa ttglcacteg gtctctttea aaaaaaaaaa acagatttga t
t gaggeacc aganatinat S€IEyspaginenggabat methplgtigac state aansdggisarcsult
gttetgaaat gt gt acaata gt ggaggaaa aggccetggg aattagccat ceatctaatg
aggcact gac t abowr ciacglalet daandicateshahatagn ae geetyieadegpeeiner,
gagt ect ggg tgtaaatcaa cectcctctg cggatttgtg coot tcecca ccaagccgcec
agggccggdl capeidydatzen digmtancyaofl ﬁgcﬂt d’g@ggBad%fEBB&Q@daé fras
cac tat gegg a taag)ggg ttaaggact c aeagtaectg. aacttaacct tcaat at gag
tgtttctagg gdtlgbad¥®,t FYetand agga refpschyehc  aat cenvdeadla sguaBitsgge
acaattacag taaggtgtaa agaatcaata tgt ggt fcc gctgaat tgo it agaaacce

ggcattt toe &EEINOMpesHCednemt e mefhxlyi diequencygghddgs lat BEhdaa
gact aat aag gcagactgtg, gtgatccatt aaacaaaaag. atcttc cat t gagct,g

t cacccccaa c&’ég%ggg@éd %&3@5%% H&Q@l‘@%@b{)@& %%‘% ét%%g» ESpgelgelyglt
cceccaccce gctaagacce ctgggeat gc cctgeegtct cgcttctgtt ggttgaagcet
cgaggacct g t&@@i‘%%ﬁ%%@@e?hqsﬁgﬁg cthata 4y e84 b“@lﬁﬁ’g@%‘gbd’eu
aaaat tagct tacaggtttg tatgeactt tttctactgc aggcat tgge acat fagt
gccaat aagé t &JEGO8HE %R%%@ﬁécts% a%@é‘gt %peiscg‘ﬁ@tect’g‘% ggintlYEaég&
Ltatcattgt tactgtgaca etgagtgtgc agtgtatact gt aa ac
ggcaacagt g gzg‘ﬁg‘ﬁ'%é‘teaﬂﬁatft“gi:&élgtlﬁ{laég@t égg [aggltat Zﬁ@h& g@j}fﬁ%% gnd
ttctfictgt g al acat ggt tget ca atctgcaaat aagagta

t cgt gcccce g%gggéag&l@bEc%@gg@%%gSQg%et %%a?a'gt&gﬂi%éﬁ %Iﬁglg%g
cccettacce ggt g.et g t t aatcceggag ggggtcgtgg gcttccctge tagagccgga
ttgcettgeg g%lelj Gb %‘ﬁrtgattttt ctcccecett aactgtcaat agcggctact

t gt aacct ga tgct gcacca ggaagaaaag tggcatatta gacaaece tg cagtgagac t

t gaggaagca cdlatathage Metladatias astgwaghblytic oftibkeahigeta gahgtinctagdcal
ttttaaaaga tttcttatte tccataaaga gctgagggac ctccaaagac tagagacaca
ttaaagaghg gig 390,.A739R0aag¢ tactgettac geagtggaag
tcactt eggcgctgct t tetgggegt geaacc tec t to tgteggcg actagaagac
tggagtt tot gctgtgccty get gt gchirgeRG@AadTSI indiaglatighanes (dhttacttta
cgeetcccet ttttcaggag acattecataa tggaccacat—ggeteetttggttitaaata—

aaaaaaaaaa ggt taggcac go teccaaat aaect tggga etattt, tgaaecaaaa
atgcag tag t atcacacata ggtadibd éﬂ“‘g éggt gaat cﬁ ttﬁgﬁénégzagaggea
ttettgactt t ta ag gage tgggGe aaagggaaac tacat ggafg, acttgagtca
aaagaggggg accag)giggg acacc togltqit% ageagt gagc ggt tg @?a/f’ act caget ac
agtgtctccc gegalggaac tgaaattccgyget ggget go ccagaaggegsget gotel to

PTPRR 9% 100%
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ttaaagctat tttcaatagt ttatttgcaa atgtgggatg actgacacaa ctggtc tgcc
aagat cacat atgtgaaaaa ttttgacat ccaaagggta aaacaaagat aggacatttt
aaatacattg tttcatttta attaaaattt aacacagctc at gacaaaga cttttatgga
tctatacatt gtatcagcaa gaggaatgtg tattaaatac tc t t tggcac acagc
Lgt ag aaaacataca acattcatta aacaatatca ttgatacatc catgtcttga

cagat gagaa t at gga aaaaagtagg,tatat ttcaa gtgttttats aatgcatttt
at cacagtta cll gacttttct caggcctct é’tgctt tatg
ctaacgggat == _ A AR A NS LA N A AR e
gacgaccctg tagactcaca teagagtcag gtgagaaagt gfitggtat cactcaacac
agaacat agg gtcttgaacc ctcacaagtg aataaccaac aagctgcaag aaccgagata
tctaattcta taccetctcc aatggtccpt gé;aat;ttg aagt ggccat aaaaat ggta
ft-Leal :at adtxpypletS adebhylatipm ysiagel theatangesLane tnagearian
cccagcatta ggcacgaaga aaagtgtgc t tgaagaatgt gcctectagt tgaccaagag
ttcatcatcc tgganse ihdeGet ccat a t aaagggaaa actttttgca tcaagtagga
ccatattgc tgatatatt cattatect aactaataaa ttccaccaca gtaaagaggc ac
ttatactc tataat tcl.aaatttc.tt t caaat act ,ctagagcgac
tctaccetct taaat 3%83§§F¥b@8 { ag$%%§ t WaS; ABggads @%&Bﬁ&hé@?
tcaccgcacc aatatggtgt |lgtgtagec tatgacttea tet t tggcag agatggctgg
gacgcat gt & t mehytatian tstatec pdt ¢arpet gger tint byadan atumor tspectgans.
aaaaaaaaaa gctatttgaa tacaaggaaa gttttggaaa tccacctact gaggcttggt

at taat gaat - VL AGEIn GRIE! A9A08sCAAASRANEIES 386akEd RETALESY of

agt aat cagc cc tcadggaca aacaaaataa tccacatc tg atgcagcc Lc aagcatct tt
gcagaaagaa ttttacatat actttcapaf agtct t g ga ctg
gtcc tgaccg éﬂ@%ﬁgﬁgﬂbf%@£§d%€§§5#3éﬁnpéigﬁggf;gh&g%kgﬁgg gggﬁﬁﬁgdéaa
caat cttcca caacgaccca tgacggcccc gatagcacac gcactectec atccgget tc o
t geggcgec ccgper@agonghgagor cgamonggpecingdn agadc geaganc dxgdgggdamor
ccaggtgcat tgttttgcat t tcatgaggt aac t tatact tgagtggatc t t at

ot gecacaa 1 SRRGURRL . 1T GouNGol B AR QHOr Boagodedah obtency of

tgtgccaaaa tt t ggaagg t goa acaa gagccag t & ce
tggaaagg tggc t tga ccctcagca__agcattagct cagttactcc gtggagaccg

at ggt t aadf géQABQalgdgqu m%&;{f %%gtlélt gyatiae agghienant tAPer apgeEen
tataacgttt tgtttaaaat ccttctggta cagccgcaca cgcggagtca ttgcceac to

ccagcaccac gGgaAC5039,2a900P8094nd066E B, e fsadBBRpt CtHRL AR¢iaglhtion
ggggt ccagc cgtctcgect ctcgecggegt ggacccct ta tcactgttat tctcagagag

t gggaacat t acaggccatc t t ac agtactt ctt tgtt
agtttgactt c%ﬁ‘ﬂ&ﬂ’%a@%@e Zﬁtﬁgﬁx@f"t‘ggﬁ%%g{lt PYIAR c?f]%% Jg%’r
agcctcagtt gactttcaaa ctttattcta gaagccctcc tccctgtett tcagtcatat
tccccaacaa aggeaimacrtwag 2clidad).0%c amal ¢ 2404, gaspepdiyatia Theglferensial
cacatttgat gtctgatatt ttattttgcg tagt taccag aaactgttgt cagttgtgta
Jaagetacca OGhERGIARN AMALICLARD 789605000 0GhAC U 8o OEGSATRR Y.
caccggt acc ggacccgagg aggagct ggt categtcgct gegetttctg ggt gdgtgcg
gcgtgecettt t acaagaci ttatatgtte ct.t tgtaaat aaaagct act t%%?acc
cttgtttade ttconRscabentiys (¢ompare « ¥t aPverian QePigyc{AMRL: PG
tgctgataat to tateccat tgggctgtag ggtgttatat ggctggggect ttgt cot t ga
agacttgcat tmgtelatdd levelBabfiaaid aheegarngy it aaeriah tialigaghtdantaa
gfitcegcat caatcatact gacaceaaag tgcccaagag fictcettca ataaactct t
t ccacggaaa t ] : t c e
acoee (aang CPBoRThoYCh darBa ke aRREE e Ao D BT of
gcgccccett ca tctc tttttttttt ccagaagact aaattctatg aggatatcgt,
Feiia i i

gcctattaca a t tIRYEPRE gaded D M2 covtd de usady indecd aa theaicaeeing
cttgtggac t gacatgcagc ggagcac tgg ttgttgatgc agetttfigt ttgctgcagg
at gcaaat ga 9gghaaeal SérebhlfA8¢adan cancer.

20

Table 5 Methylation state analysis of the target gene in ovarian tumor
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at ecagcagc
ggat cacact
aaeggt ecca
ttgtgcgtct
cgacccectg
aat gcagt ag
tttgtgcact

cct cact caa
actttaaggt
acat egegag
gactacattt
caaat aat gc

attatatggc c

at ggcct agt
gagggcaagc
ctgcatctcc
gcgat gt agc
t aggt ct cac
gagggaaagg

t agat gccac agttcaggca attacaccat ggactccagt tctgagaccc
ccgect aaaa atgccgcccc taacccacat acgcttecaa tgggaacgta
t caaaat cac tcgctagaga gggactcgaa tcaccctgaa actatgtttc
cgcgccctgg tgagaggttc gttgggtctc accggegtga tctgetteca
aat ct gagag tagaaccgct tecagcaatg gcagttaata tcatat taag

agaactggtt tttgttttgt aaggattcag ttggcatccc tgcctactta

1 at aaa%ﬁtwact CoifoAg GO0

acat —t gcaeacacag atcacacgca cacacgaaca

agcat aacag
acggat gagg

ccggaagaca gcgccatet t gctgcegggg.cggagetttc aggcctgag
gcct cat agc aaaﬁﬂﬁ@&éa gaaat ct t m%@ﬂ t ot agg§fa ct
caUIBCAart got gidlerc t gt aat (1&g ecat ganoty gor¥dganaa
ctBTBRI T gagegbidee agiititadkOlEcaganat i« o Eleccs
COREREC, TSa L g,

t gggt gagga aggt ggggac tgctattcc agaaggagga teccataaat tggt

tctcag ttgtectctc tgatggt ttt ttgtaagaac agcaggggag ggaatgat La

t gccagaat t
t gt at ct aag
ceccect ecc
cct at cagcc
gt ggt gt t gg
caat aaaagt
tgcagtta
ctaccgt cgc
agagat ggaa
at aagaggat
tttagcttga
aact gt gagg
tcatttccct
gt cagggctt
gt gggcagt g
ttggt gggca
ct at agcatt

aggatggtﬂ?
g

at agaag

<210> 5 <211> 27 <212> DNA <213> artificial

T 1ot MBI GeamRgRtE

t tagtttctt aagtgagatg atccaacctc attgtgcact atgttccaac
cExacaplasd ct Metadntiomamadysisgofidbat taxgett genecimatcolon c
atatatatca accactggtt tccctttgcc ttgtaacttg toccocaget

a tcccat ccactgaca cgtctgctag tgaagtttga
a%%%?%%‘g?ag{aea‘{gt ctagt tagcttaaga atcatctagg gggatccaaa
tat tgtatgc gaaﬁgptcc

ﬁéﬁ%;@@%@% (¥R eBBEet [Qcald ?ﬁgéﬁe

cttgaaattc cttatet tga tttagggaat aatgcccaca gaggagaaac

t irgghylacias sfagé asfl thgatdrpgngenetiggcaragancay spedgigadibe
tatetccatg actttcatc t tgtttccata tgttattgt t caagtataga

Ry Rhigh Rl 2RRbATs BGEAT R s 4 HRAEA8 e thEBbHAESn
Rt gt BRrgEenas: doB. koo T PRR (ath SN 562 02 40000
ttttaatttt gagaacaatt agteccaccc ctttcatccc taaagctggt

Comusttspaeirich! ThEeGRulgisEiRhicd that! Meth V166INILEQULRALS of
gt at gaaat g ggagcaat ca tggtacagtg ggaat ccatc tgaatctggg

AT PR gD BB an AN RE Ao co BE b Dnl TR ol

sequence <220> <223>

forward prine00£0200308.Qat@®teqntlat 0@§85 cregpagavely7 whdemethydation 25

<212> DNA <213> artificial

6

15

sequence <220> <223> reverse primer <400>
frequencies of DBC1, PDESB, PTPRR and ZNF582 in normal colon
tissue specimen were 25.0%, 25.0%, 25.0% and 25.0%, respectively.
Consequently, compared with normal colon tissue specimen,
methylation levels of said four genes in colon cancer specimen were
remarkably higher. Therefore, methylation rates of DBC1, PDESB,

PTPRR and ZNF582 could be used indeed as the screening index in
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gctetcgctc tcgectattac tcget25 <210> 7 <211> 23 <212> DNA <213>
artificial sequence <220> <223> forward priner <400> 7 tgtgtatgcg
cgttttttcg ttc23 <210> 8 <211> 23 <212> DNA <213> artificial sequence
<220> <223> reverse priner <400> 8 acetatatat ccgccgctec gtc23 <210>
9 <211> 24 <212> DNA <213> artificial sequence <220> <223> forward
prinmer <400> 9 eggegttggg tatgtttagt agtc24 <210> 10 <211> 29 <212>
DNA <213> ar tscfaenig cosguenuer<220> <223> reverse prinmer <400> 10

aatt acgaat aaaaaaaaca aaaacgctc29 <210> 11 <211> 28 <212> DNA <213>
artificial sd@béhéeMethplation state analysis of the target gene in colon cancer

specimen

Target Genes CGI methylation rate (%)

Normal colon tissue Colon cancer specimen
specimen (n=24) (n=20)
DBC1 25% 100%
PDESB 25% 100%
PTPRR 25% 100%

ZNF382 25% 100%

5 The cancer screening method provided by the invention has
following advantages over the above-described conventional
techniques:

I. The cancer screening method, biomarker and use therof,
provided by the invention uses the methylation rate of a particular

10 gene in a isolated specimen as the biomarker to determine the risk of
having cancer, and as compared with conventional methods such as
cervical scraping and human papilloma virus testing (HPV testing),
both of sensitivity and specificity of the inventive cancer screening
method are higher than those of the two above-described methods.

15 2. The cancer screening method, biomarker and use therof,
provided by the invention can be used not only as the first line
cervical cancer screening, but also in combination with or assisting

human papilloma virus testing (HPV testing) as the second line
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<223> forward prinmer <400> Il tgacggtttt ttgtttattc ggttattc28 <210>
12 <211> 21 <212> DNA <213> artificial sequence <220> <223> reverse
primer <400> 12 cgaacgcaaa cgtacctacg c21 <210> 13 <211> 26 <212> DNA
<213> artificial sequence <220> <223> forward priner <400> 13
gottaagttt ttttttyggy gtagtt26 <210> 14 <211> 26 <212> DNA <213>

artificial s E E&%; regye P4 t -
acctcccrac t?tg gﬁ?% Cé%%%i Sf < q%’ﬁ%éi;%z@ﬁ& jgl%gi %tétu ??“l%c?g]l%gél
seqguence <22Q5n5@12§aegﬂ{n\%ﬁe&(i mer <400> 15 ttgtggygta gaggattatt
agtttggt28 <210> 16 <2115 22 <212> DNA <213> artificial sequence

<220> <223> reveBSeTRE | gifcer490Rehfh LRRARRL BIAAGAER 9A8 18E2tIrtdP>
17 <211> 27 <212> DNA <213> artificial sequence
provided by the invention can be applied on not only the screening of
5 cervical cancer, but also on the screening of other cancer (for example:
ovarian cancer, colon cancer and the like) to assist the diagnosis of
abnormal specimen.
Many changes and modifications in the above described
embodiment of the invention can, of course, be carried out without
10 departing from the scope thereof. Accordingly, to promote the

progress in science and the useful arts, the invention is disclosed and

is intended to be limited only by the scope of the appended claims.
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<220> <223> forward priner <400> 17 ggaattttat tttgaaattt ttttgtt27
<210> 18 <211> 33 <212> DNA <213> artificial sequence <220> <223>
reverse prinmer <400> 18 ccecacttca aataaaatac tattaaaaaa aac33 <210>
19 <211> 30 <212> DNA <213> artificial sequence <220> <223> forward
primer <400> 19 tagtgayggt tttttgttta ttyggttatt30 <210> 20 <211> 26
<212> DNA <213> artificial sequence <220> <223> reverse prinmer <400>

20 taaacrt aagy & {@cct26 <210> 21 <211> 5000 <212> DNA <213>
unknown <220> @gﬁ %ﬁ@fﬁ(ﬁfe sequenci ng of DBC1L <400> 21 ggtttttatt

e e R R R b S
tggggaa t t ttaagaaaaa gt tggagagt
rate of target gene in test specimen, and using the methylation rate
as the scre'ening index to determine the risk of having cancer, the

5 method comprising following steps:
step 1: providing a test specimen;
step 2:  detecting the methylation rate of CpG sequence i at

least one target gene of said test specimen, wherein the
target gene comprising, - PDE8B, PTPRR and

10 - ZNF582; and
step 3:  determining whether there is cancer or pre-cancerous

pathological change or not in the specimen based on the
methylation rate in the target gene, or using the
methylation rate of target gene as prognosis marker.

15 2. A cancer screening method as recited in claim 1, wherein the test
specimen is an isolated specimen selected from the group
consisting of cervical smear, ascites, blood, urine, feces, sputum,
oral mucous membrane cell, gastric juices, bile, cervical epithelial
cell, and post-surgery cancer tissue.

20 3. A cancer screening method as recited in claim 1, wherein the

testing method for the methylation state of CpG sequence of the

target gene comprising methylation-specific polymerase chain
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tgattaygtt ttaatagtta ggaygaataa gaggagaggt tgtgtggtgg gtgtttaaga
agggagaaat tgttygtggt gttttagatt tggaagtaga aggaaggaat aagagat agt
gygtattttt tttgaatttg ttttattagg gttgattttt gattttagaa ttttagttgg
ggggt at aga gatttggggt tygtggt tag gat tagaagt ygaaaataga ttttattggg
ttgtattatt gggatgatgg tagaaagaga tttatatygy aattaaagtt taagggaaag
aatygttgat attttagtga aggttgagaa ttttttgaga ttttttgtyg ttattttgtt
gttt ttttgg tatataatgg gtagt ttaag taat ttatta aatagataag gattttaatt
atttt ttttt taatttt tag ag taaataaa tgttttagga attttgtttt ggtttttaga
aagt ttt tgt atagtgttaa y gaga taaaa atatttaggt tt tgygygta tttagatt
ta aggyggtttt amtastibnt tgVEPHL tqmnﬁtaﬁWthﬁﬂIyaa&wngcpﬁD POAGVGERSEt
agt ygggagg ggat tagyga ttaygtttgt tttttatyga ttttaggtaa tygggtygta

tygtttttta tt t NG g t 1drehaygs,a
t Dat ayggan 11Ty Hee R ROy e e D ey o

taggatia at taaataat ttaagatttt tggitatati taatiataag tgittttgta ..
taattttata gaat®gaggt SPECHOHFAGG at%%ﬂ%’f%ntipg 93@&%{3 g 5Pt add{™
agaggtttta ttatttttat gaatttygtg tttattttgg atatttatag tttatattyg

attygygata t gygylegmidtogeastat (DHPIt@Ytartd pytdsequenacingat t attttyggty
gttyggagat attttayggt. ygygagagag tagagggagt aggggrat tt t agttttygyg gt

ygaat aaa ggyggygt : - Aol A& ' g : gfpt at
oottt o adsabuflis PR ot T 0 B ot
atagtttaa ggttg g ygag. a ,
agt agat aat t at aticaddtget tgeane %bﬁgBt é%gggﬁ%otﬂé@tsaﬂpﬁme A% deptatad in
atttgtattg gtgygttgtg tgttagtagt gttttagttt tttttttagt gaggttaygt
agagaygygt at ggSEQ & Nat @, alsé adrget bbaeat BPRRaNggHUCRDIdd Sdduegict as
tygg{gttt? ?ty?tyggtt ygyggygtatttgt?a?ttga gg?gagagyg a?tgatygtz
ayggttgagt tyg -aa g g
ggttaattgy tat ggé%lﬁé%pt@ygﬁgiﬁ %@?t?’t %?‘?atﬂ?égt%%%%%t f%%hgt Zﬁg%égiatﬂas
ttggggtttg ygtttgaagq tatgaaagag tttttttttt ttygatgttt tttttagttt
attagtttdd tat nutkﬁgde@sgu@@@eagdgpuﬁ&@ag&&@@l @t dggta agtgatttta
attgaatttg ttggtagttt ttgatttggt tgggaattat tttagt ttgt ttgtatt tly

ttttfittlt gggtpt %%icﬁg%érﬁze&ag%eﬁﬁ@tbf&ﬂ&ﬂd,a%a%é&%h tdeky@tiy ofhat
ttttagttta tttttttttt gttitttttt aagttitttt ttggattt tt tttggydygy

agygagt aat tttyggagty..atgagttagg aalgygagtt .tygtagtttt ttygtagttt
LTTLgtert taagiRyiaion Ge o Seehiaabai sy Sogorityr 8¢ (e g
ygtgtgtttt taygtagtta gggaggatta aaaatttttt at at ggt taa tttttttttt

ttttt tt ttt atmcdbylationaemtt gt the sageaing daderadbd determting thegritk todag
Lgtt t gatatat tat t taagat tag gtttttttat taatgttttt t taaat taga

tat aygaggg att tﬁgﬁh?%&{;ﬁ}aﬁ Eéﬁ%éal‘,t yﬁ{&%&@bo@%ﬁé%lﬁgﬁﬁéﬁﬁt ¢

aaatatttgt aagggtatta agatataa gggt ygt taa t
tyggygtag ttttltatty ggggaggagg %gygag,agyg gggatttatg ttgttaggag
gt aygt aggig tygtHaadga pigv dfesi pPEERNg ttagtt ttag gag tggygtg
gtgt tagtgt gtgtgtgt ty gygygatgtg tttaattagg t ygggaaat t tggggttgta .
taaayggtgg ttt dtygagg cﬂetet:ﬁﬁ?tthé hﬁkﬁh?fléﬁéﬂ i'ztt_btoﬂ@%)(}t §6(Iddﬁ(:@tihgittléa§tag
aaa taaaaaa gtgttaggga ttgtatatat taftttatta atagttatag atattt taat

{

tatttttgtt agggaag t aa ttitatttrt g tt £ t
aga?a?at aa gggt aattt: ?lt&% t%“tg:%%?‘%eé?ﬁ t@%iﬁ% ???tgégoge‘c?xﬁe tat %‘ie“ﬁ%gtt?l?&a@g
agat gt at aa yggtygtygt ttygg _y gttagtygtt agagygtagg agagygaga
tttgttttyg ttaggtattt gene compsinggdiri g I%@ﬁ%gaadtégffg%%;
ggagggggt t tgtgttttyg gtttgygtgt gtglgtgtaa tgtgtgtatg tttttttagt

ygttgtggat gatggtat ttp@pttttgtta aaatgagayg ttgttatttt tggatagtgg
aaagtttggg ttttgttggt aaagygtttt atttggggyg tygttttttt ttttttatgg

agagaga gggagattta aattgattta jtaagggtag ttttittttt ttggtattgt
roooatr b Pouedengrs ddsudiunsdhe@RtateEds carvical spnoen Spanedyus
gttttagtgg ttgatatttt ttagggtaga atttttggga gaatattaaa atatttagta

gattaatatt tttttatttt pathabkgitabchayzganand iattatadmicategalomgat agdhe

methylation rate in the target gene, or using the
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ttggagatat tggggtttgg ttttttyggt gggaaaggag aggaaatttt taagatagat
ttaaatat gt gtggagaggg ttagtattga atgtggtagt taaaatattg ttaaggtttt
ttattttggt gttgtttttt ggtttttaga gtagggaggt agtayggagg aaaaaatgta
tatatatata gtaggaattt tgtttagagg gaaatttatg gaggagattt aaattggaag
gaatttttta taattagtta attgttttta ttttttttta tatggttttg atatatatat
aggattgaga <210> 22 <211> 5000 <212> DNA <213> unknown <220> <223>

bi sul fite sequenci ng oimdthefBicrHale of3age8aknatktprogaagisahiker.
ttttattttt agaatttttt ttgtagggat gtttgaggtt60 tggttaattt ttttttttgt

ttaagtttgt tertttttal trtrtttttt tattttt 11,120 tatQaatgt tEt Attt
Lract nana t G adubediedl qancst stieenfie methbr A rerl BCiE SRt 3 BRRRD
gat tatt taa tagtgattga gaatagtagt atgt tttatt atagtagttg t aaggaagag
ttgttttgga attttha tept spggimen ianntigopded specimeygotacied dupryahagigup
ggggygt t gg gaggagggga gtygagtygy aggggygtag agggt gggag ggt aggyggg
991 y9agt 19 9a0yGhakiklink iR AU Wbolll uFinbadaiyiol aguHaRa Gyl
gagggal ggg attyggayga Tit Tgitygg ygggatttil oygygggtit otagygtyga
ggtataygty gygga attt g gga gaagtaggtg aggaagaggg
gattataaga gttt aﬁég)g)gt-éaf%&%apa@ ﬁ ‘taaat ttgaat ttgg aagtttt tat
aaaaaaat aa at gt tatt gt tttatttttt at gggt agt g tattt tt‘t ta_aaggagaat-g
at at gggygg gthazaetiggcdlt ¢drmggggeecnimganethiod ad satited agtlaint b atthetrein
agggtttt tgttgttggtgaa gggyggy%ty gggygt ygag gggtaygttttt tggggztygg
ygagggaggg t agg 3 yggaggtty
5999y0yata 1 tgautt iy Sﬁ%&gﬁi\?&t 9‘39!’?;&[%}“3{93%%19‘}%{ %‘ﬁég’t‘ygt t tagygtag t
ygtag tttty ggtygagat t gtgggggtyg.gtgatygtga gtgga atga.agygtttt La
gottggt t tg Syt dygevalaCaeaserdaning g@@%qd Rkl %‘3& flaigy 3 wherein
t gagaagaga gat t ﬁgﬁ’fgé tt agit t at ?tg fﬁ%@gt t ttttgt éﬁﬁ% yg:[g.gt; agt _g_
gtgtttygta aaggtlas tibst apecasanti lgamaag g a2y ue)-pbgitive
aaaygat gag ttt yggagt a tt ygggt gt ttattt yggg aagygagagg gggat gagt g
gygyggt gt tgtttigt. t aggggayggg ggygttttgg ggggt ygygt
ggyggggagg ygggﬁsgﬁégl%%egéﬁgégngttygggygt gyggtygygg agtatttatg
aoe {eeenre Joro o savenlls, Cosl et [ La e
ggyggt t gg g
ataag taa gdfdat tHba ety tet &8 sdg@icha@adathe
o e R haan g%gt Sy upD Jay9dt 9999 gf?g‘%ggiggt t
agggg atata agaagagay. a a 15% ag y
Vgt agat yga 1 it abgot BN agBaGS A CuBEYRIRGngReEHTG « RVRSgyggthal
¥g:y?yggtythng%gggglt t t%gtagagg;@kigtagygt %ygttygaygt gggttyg t
a ag tagggge Qdisdt), yqoy tethydgtiggtsppgaha vga
t ggg a?ggt a?tgtata t ygg t ggt La tttt gt tt g;ﬁgtét tt ?.It ?agt ggaga’&lﬁggag gt
gaagaat a a a . a
agagtt t a1 ag?%‘?fé‘g??g‘%ti‘%ﬁaé@t‘agg’gt z!?t%glgat at tetqiuaeggt%t%tg@f e ??‘3’3? :
atgggttttt ttgggggaag aagtaaatgy tggtgtttag tt tttagggg gaggttttitg
Lataguogtt gggadiiisyq PUEHOMETY addrRusEaR vobEhYEHoTsREaagded
ttggt gygyg aagggaaagt gttygaygga gtttt tttat gYgYgYgggg yggygtgatt

gtygtagggt tatt chidmatopgaghy DHPLYIoRGYpgioRr@eatarat yogtaygggta tgt
tattaag t tagaaaaag yggggaaggg ggttgtggtt gttttgttga taaatattat

Cittcitta togpebiantodiihost ol ot SR aOr T RA0aoeRnP 3o Pkt ®
tfitttgttt agggttttt tttgaagatt aggayggaat ggtggg tggg ttttgggat
aagagygg t ¢ galbmiRTeabEcneyHRvddmuadeotia deabeReyaa s PaIad Dt
agttyggyga gaggygyggg yggggygttg tggggtgayg gyggyggata tgtaggtggt

gagttyggby tat HEﬁygﬂgiE%EQYQQ%@?§§EEYEEH¥BB REY HaiAEsEdd alehtbnéd dsa
gtttygyg t t gggggtttyg gaggagitta gtttttggag agygtagaag tggdgtttatgt

Voot ittt agAGROREY AeReH Mo P2 ik BERYurtERk MR PSRpi e

sequence as depicted in SEQ ID No: 3, and the target gene
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gtgattggtg gattat tagt gagtgttygt gtaaygtttt yggagtgtta ggatgatttt
aattgtttag aattatttaa ttattgtgta atat tt tat t tttggt taat tt
ttaatagt gagaaggata ttttttttta gtagtgtttt atttattatg t tagtatagt
gtttattygt tttttttttt t taaatttgg yggt tgaaga tttttggttg ttagtatt tg
aatttatttt aaaaat tgaa tat tgttatt ttttattaag tggaaatgaa agtatatat t
tattatagaa tattgttttt t ttataaaaa t ttgagatag aaaataaaat tttttttttt t

ttggtattt ataatZhEII82 hagntgleatidetseggenggag dgpiatedan &4 Q dDyygt dog
gtagagttat gtatatataa atggttaaag atagtgtttt aatttgggta gtatagagag

aggttattaa tajaagh hyhr@nakahédd %Eﬂae@ﬁﬁgtﬁabkhé& b&é&gtcﬁﬂtc&té&idg@‘l%gt
atgtttgaag tatagaggta ttttgittat tgaaaatfatt tttgaagtag ttttagadaa

gtaattttag gtatattttt gggataatga t tttaa aagattttta attttt tt
Dt gy B Lt hatioN e aat T e Dkt eo Pet e a4 (STa8 tthe |
ttggttattt tttagagtgt ttattaagtt attaggatag ttttagtata atgtgggaay

ttgtatttta ygtgagtygatiohoadtetds the agreegiing aadex tipgtleteoming tthgatisk toft t
aaaaaaa tat gaat tat tt t gttt t tat tg gitttaattt attgtttaat at

gt ttaaha at bt DR PRERGor TR P Me Fa PR peo™
t aaaaggt aataagagtt tattgatf La tttgagat ta atatttaata aaagtttata
atttttttgt ygtod€pdtg Petidinge teHtaPgEIMAALt aaaaatgtgt t t tagaatga
<210> 23 <211> 5000 <212> DNA <213> unknown <220> <223> bisulfite

sequenci ng of FJERR: <&@&atiﬁg thagnsdadatiod ra@t® Ch( eirartdaaltticast
gaattttgtt ttgttttagg aaattttgtt attattttgg aat aggagaa ggagtgtgtt

tatggagata tattgttttt tgatataaat tatttaattt atggagaaag.taattattt
atgoagattt tatgagotay PAoddEageinesdnaes ShEdBRl Sheal afbdpte
ggat aaaaaa ggatgagttt taaagttaat tattttatta gaagaaagtt aagt tgtagg
ttgttttggg ttttgtaggy gyggtcona;r@ggtIaBCdgtHT}gRRtami %NFi&Qgtfmcgt tt
ttattttgtt ttgtttygtg tgggttggyg aggtatttgt tttttttttt attgttttgt

ggttttttgg gat étEgt§:9t detcralialn GRthd! 22889 dahtigh @htepafthad&8}tus
ttgygggggy tttgtitagaa gaggttgtdag ataygtatgg tgtttttatt tttttttatt

t at aaaagaa aagttttggt aaagtatt ttaggataa taatgtgttg ggitaaata
gttttttgga gtggaggaaa E@gﬁl?g Cglépggd}rt%‘?t & ﬂ%q %ﬁ%&@é@éﬁ%‘f@&&he
tatttttayg gtttaaaagt taaatatagt aaggaygaag aaygtttttt gagttttggg

tgtaaattaa tttttttttg ygghylatgig tdatet int tha tamayt gghy, amygusiggy ghe
yggagtt tat ygtttttgag tttttaggga aaattttagt aatagtattt aagtgggata

ttagatgaga ttgatttagt : yag
tttagagt gg gggagt aggg M#gg{ag%%r#%{% Eftgt%%? gegggg?ggﬁgmgg% agttta
atgagatgtg ttttatttaa tagaataaat gtgttgtgga. aaagtgagat at.gggaaaga
at agt t aaaa gaet At LHFTRMFICEE SeeRing anethadagsartipdatint crtaim atl,
tattgagttg ttatttttaa tygagtagtt aagttggtta gatttgggga atttttgtgg

atggaygtg ttttidelkéin tid eagaiperihtadet @ gtolatddiyedihiery gélectdddtiom
ggttgaagtt ygaggatttg tatttgaagt taattatttt agagttattt aagaatttta

tatttttgag agttattaaa a at t a gaaaaqt tt a g t
aaggtttgtt ttt t@}egéﬁul% é@‘?ﬁ%%%%tof?%‘fﬁl f&?@‘i@&&?ﬁ?a’%@% @E&aﬁdﬁiﬂ%m
agat aaa agagaaagat taatattata ggtaatagtg gagaagttta gttttttata
gtagtttttt atttand HOSt-gUEgery cancet ussuettt gt gaaagagt gg gat at at ggt
agaatgt tta at ttgtaaat aagagtaggg tygtgttttt ggtttttagt tatttttaat

ggagaagygg ty3g9ha0toth fardtidanb88tsdrbéhihbalhythedt akt gatifedadht LVARAA] 1,
ggggtygtgg tftttaattt ttttaagttt aagagttaat tatttatttt gttttttaat

Cliitgartt giQWPETeR fatiGogHa: meapddalit g GRRIDYRADn 3PlgdalhO
ga gttg a
ttttygaaaa tttataaaga gttgagggat ttttaaagat tagagatata ttaaagagta

gtgttttaad tat sgpomgg adagaghagrgdtatgengt coaiprgtingt gurhylagicnaspedific
tgggtggtat atttattttt aattatagta tattatttta aattttattt yggygttgtt

ttttgggygt gta bttty at t agaagaf. tgg t o tt
t atagaat gt tgt ?ﬁ%@@%lat&%at ga%gl%égﬂ attggagt@'ﬁrl tttgtg‘?gg?h gt gg‘gﬁ%%g%
methylation-specific polymerase chain reaction (QMSP), bisulfite
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tattatgygg aggtaagggg t taaggatt t atagtat tg aatttaat tt ttaatatgaa
tgttt ttagg gatgtaat tt gt t tatagga tatatggt tt aattttttaa
gtatygtggt ataattatag taaggtgtaa agaattaata tgtggtgttt gttgaatttt
ttagaaattt ggtatttttt atatttgt tg tataatt t tt gtaggagtga aattttttga
tgt tataat t gtagaaaata ygttattata agttttattt L taatttt ta ttttttaaaa
atatt ttaaa atgaatatty ttgtagtttt tttattttta taattttaat t tat ttat tg
gtaagtt taa agtaequangingt gBSggg@wr@arravggat@ass t speatremelyyaggenatyangt
gt taattgat tgatgatat t tttttagtta agagtagttt ttgt taggtt taggaaaagt
a tagggaagg aaaﬁl%l{-ggrfoﬁ'mta@k@ggtlicflﬁdttQﬂ'ﬁbﬁfatté%zta?h at (T PRYYL, at Lggt
atattagtga gt taataaga tagygttygt ttttaaagtt ttaagagtaa ttaadgt t tyg
ttgttttttg ttattattgt tattgtgata t tgagtgtgt agtgtatat t gtagtatttt
aat at ggt at gt aaBYHECQUSIGHEgttat gt tatgattt tataattttt atagtattgt t
taaggtagt ttaatatata agttataaat gggatgagaa agattttatt ttttaatttt t

t aat aagaa t atl 4t at advariat t@nagt t sqygeningt aagthodt tasateated inagdaaat [ B
ttgaaggtgt t a t aaagaag ttattttggt ttataatgtt gtttttttgy tagagtygga

ttgttttgyg 99t 9ag0989 Hldalditddnet HBIC I hhd hudpddifid ue"ﬁ%%&t&egﬁ&ted
tgtaatttga tgttgtatfa ggaagaadag tggtatatta gataatttty tag tgagdatt

t gaggaagt a tat at tatatatata gtagttgt tttattta atgttttagg
ttttaaaaga tttt ik m&&%dattﬁa taget @e@ga%fPék ﬁnaﬁ LUy th(gét sequsame
ttaataatag aatgatttag aaaaagttta aaat tgaagt aaatgaggat tggagt tt tg

t taat ttgta aawgtdipitredt apSHQ@dla Mot 8 giridashd ttgtdedtdang NI I8adant
a agtggatggg gagtttgtta ggaaatgaat taygtt tagg ttagagatgg gttgtgtttg

gttgtgtatg aaga -ty : tit tttttaggag
atatttataa t ggaﬁ ﬁg]teé%ldrggﬁhg %ﬁ éé és ISH’ {Ct%a%élﬁ gﬁggg}ajaggaéa ggtt aggt at
gtttttaaat aattttggga atttttattt tgaat taaaa atgtagtagt attatatata
ggt aat gagt  gtlgggtiganlonaganeely gicregringgtmethod; t gaa%d agn wesgating: ahe
atgtgggatg attgatataa ttggtttgt t aagattatat atgtgaaaaa tt ttgtttat

ttaaagggtg aaat gpaplatiR@gedial bf tagrat it by tebt kpbéiniéh ahhdagih tthe
aatatagttt atgataaaga tttttatgga tttatatatt gtat tag Laa gaggaarLgtg

ttttttaatt agat aa. ttttaaaaag gttggaaaat. taygaaaata tygtttagat
agggat aaga ggtt g%tqﬁ}j Ly @Ptqsagl%lsf: % tmaﬁ%%f’t aﬁeﬂ“ﬁg&hﬁdﬁé of
tgtttttygg at aaat agat agtatttgag aatgtagata taaaatatgg tttgtaataa
tttatttatt aaaahtwaag ¢olontcancet,tsaid atethod campraginpdativatingtstepygt at
atagttgtag aaaatatata atat ttatta aataatatta t tgatatat t tatgttttga
t agat gagaa tatt ghtaaa ?mag{aéégegt% @Efrﬁéxﬁa gtgttttatt aatgtatttt
attatagtta tttggtttaa t taagdaatt agattttltt taggtttttt ttgttttatg t
taaygggat 2460 25é0' 2580 2640, 2700 2160 28203%25{280@940 3000 3060
3120 3180 3240 8002 '3360l0skg hegncthyd1asoefcsbico PSR Bgideasoo
3960 4020 4080 4140 4200 4260 4320 4380 4440 4500 4560 4620 4680 4740

4800 486054920 4980 5008e thPdf>pdik 021he tBO0Opadirizn, DMAereld Ihe Upkgawn
<220> <223> bisulfite sequencing of ZNF582 <400> 24 gaygattttg

tagatttata t tagag t t t g t a ag
giit tgaat © G0 tat aageg AStIa Nk DEGHT GUGE Cach fpRgnand 2 0%
taatttta tatttttttt gtagaaagaa ttt tatatat at t t t taaat agt t t
tagag aggt ttgagg ggat éadttg gt tttgatyg gtgtaaagtt at taataat t
tttatatt t t atagatg Laa tttttygaaa taattttt La taaygatt ta

tgayggtttt gatagepa3d!l aldegiraiihidgd tWWhahet Yaere! st EoldrO¥SQYE! ¥r ABErdgY d
t aatgattttt gttgattttg aagtggttat aaaaatggta tttttttttt agtgggatgt

aaagat gat g ataaataagg tgpaattiaa ttttgagttt ttiagtatta aygaa
aaagtgtgtt tgaagaat gt Qam?% Cbﬁﬁg‘?é#tqqt ﬁﬁb"gﬁﬁ?‘i}ﬂwg?éﬁ%/‘%gﬁaéhe
gaaat aggat ttttatttyg gtatttggta tagggttttt atttayggyg tataaygttt
tgtttaaadd ttttttggta teghygtana saggguagthe tanget t geny, tomgusingatthe

gygtattgyg aaggtygggt ggttttatta ayggygaatt gttttttagt tgattaagag
tttattattt tagaagaaag pidthibhRlAateased et bk hésit Radpg9a

{ BR08AL o b
ttatttttgt tgtttatatt tat ttttttt aattaatasa ttttatrata gtaaagaggt

16. A colon cancer screening method as recited in claim 13, wherein
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Lttatttatt gaggtt tggt at taat gaat ttt tgtattt tatatagata t taagat
tag tygtaatat t taattgt tyg agtaat tagt t t t t agga La aa taaaa t aa
t ttatat ttg atgtagtttt aagtatt ttt agtag tat ta aat tat tttt
ttttggtttt agag L t tat t tt t tat ttaa agtataatag ggttygggat

at aagagaga ataaaatttt ttaatt tat t at tt taaggt ayggatgagg gttatatatt
gtatata tag at tatayg La.tataygaa.Lg a at ag L aggat

Qyattattt i gt DEUSHOURRCIES Hots 430 IPRSuSRRE (1edgRig R AGROR Jhs SoNe
ttaggtgtat tgttttgtat tttatgaggt aatttatatt tgagtggatt ttataaaagt
aattat tt ta tajdrfsidtirtg bd aatitgy,gfeats, blal tadghg ddd post-sgteetgtgiriceaaa
tttagttttt tatggaagga tttttattgt gtatgtataa gagttaggta t t tggaaagg
tggtttgagg gttttHs gta ggggaaat gg tttttggggt gagggt aagt tttttat gtt
gagaggaatt agttittaaa tttagaaatt ttttttttta ttg tat t ttt agagtatttt
Latatagaaa ttttgttttg aaaaatt t ga atat ttttta gygatgtagt tagagatttg
tt gat agaaa t hf+ tAycglen segaemsereeningymrihed s rggt ggtiatqlmngdég whereag t
ygtttygttt ttygyggygt ggatttttta t tat tgt tat ttttagagag tgggaatatt

ataggt tag | gghettabiaganktiddtey did maagtitidd staté tdfogpBsEquence of
agtttgattt tagtttttga atgatttaat ttatttagta tatatttatg tttttttaat

agttttagtt gat | t,t taaa ttttatttta.gaagtttttt ttttlgtttt gagggaaagg
950t sagoa soorbgols 928 e colig RO by bt Lic nPRRAASE ot
tgt tttttt tgatgotttt ttgtaagaat agtaggggag_ggaatgatta t gttagaatt

ttagtttttt aagtfgmg@tg reactiamt t tVAP),gLgqaantitatige t t metygtlatignetpecifaag
t tat tagaaa ggattygagg aggagttggt tatygtygtt gygt tttttg gotgggtgyg

gygLOtt it ttataagaidrade (dHath Ofddotibh! (EeP3! AR Giquknalid 3na) |
t ttgtttaat tttttlttta ttttttgt tg tagttatt{t tLtttggtta aatattattg

tgt tgataat Lttattttat tgggt tgtag ggtgttatat ggtiggggtt t tgtttttga
agattigtat att dDIGERTTAYBL UNREF | SBYCIESTCHY: t Aondiiamt Wighaperfgimance
atttgttttt atttttttat ttttttgata ygtttgttag tgaagt t Lga gtgglgttgg
atgat tggat aadgjuid dagmatagtaphyl@H®1ATY, andtpgosegeatcitg.aaa

t aat aaaagt ataatgatga atagaaaata tat tattgt aggyggtagg gttygggtyg
agoatatyot of Praricaph GiepERblachids thithbld s beqiftf R Rlailn 38R
tgatagttat t tt tggatt gat at gt filﬁggag attgg ttgttgatg a,gttt,ttt%t
{tgttotagy at gRaIREEet EeAORGE has uabtalide sequanceqist demietac i SEQ
gtattttagg ttatygtygt tttgaaat tt tttattttga tttagggaat aatgUtata

gaggagaaat agad@ gdes It gt tihicee @&l RUDESR hiagangileoddegsagraragas
tgggt gagt g ataagaggat tatttttatg atttttattt tgtttttata tgttattgtt

t gagaggt Lt gtt tit. a tga. tytgttitt t L ()

t agaat ygt t ttta‘%%’gé?él %?f Z@t g%t' Eztattg%’tt ‘a?ge%a%q%%t %Fﬁaﬂg?@gaﬁ‘{%ﬁﬁge
tttgttttgt aaggatttag ttggtatttt tgtttattta tttgtgtatt gygtgttgtg
aaggt at gt at atsetjygpee aafaghepictedain gvBEYtID tNgygh.t andgtheattargeit gene
ttgtagtagt ttttattttt aattgtgagg aggat t LtgL taaaagt tat aatt It
ttat asaaggat tZNGIROURLIAUCIESAS SiolindRPAGHcY i SERONYNG: 4.
gogtttggttg atagagtatt tatagagttg gttagggttt ttgagtta gl AttLttLa
ttaagaaatt at t L taaaaa at t t taaaag yggagttttt aggtt tgaga
gattatattt gttttatagt aaattgygga gaaattt tgt agt t tagaaa gggaaat a t
taaataatgt taatatt tat gtatt ttata aaatgataat ttttagtttg tagttaatat
attatatggt ygtattaatt gttgtgtttt tgtaatttgt ttatgaagtg gt tgggaaaa
atggt Ltagt ttatgUtt tat tagaata tggatgtt ta taaagttgg L ttggtgggta
taagtttagt ttttttttaa gttttttgtg ttgggtttta ggtaggagtt ttatagtatt
gtatgaaatg ggagtaatta tggtatagtg ggaat flat t tgaatttggg aggat ggtga
ggaaaag t t t gttgUttat t gaagaaaaa tttgatttat a taaaatat t
atagaagtga 2100 2160 2220 2280 2340 2400 2460 2520 2580 2640 2700
2760 2820 2880 2940 3000 3060 3120 3180 3240 3300 3360 3420 3480 3540
3600 3660 3720 3780 3840 3900 3960 4020 4080 4140 4200 4260 4320 4380
4440 4500 4560 4620 4680 taggttttat tattgttttt ttgtatatag gttttattta
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