
A Method for Screening Cancer BACKGROUND OF THE INVENTION 51. FIELD
OF THE INVENTION     The invention relates to the cancer screening
method, cancer screening biomarker, and use therof. In particular, to
the cancer screening method using methylated DNA as the biomarker. 10
2. DESCRIPTION OF THE PRIOR ART     Cervical cancer has been one of
the main causes of death in females worldwide and in Taiwan. Based on
the statistical survey by the World Health Organization (WHO) in
2002, cervical cancer was the second major disease responsible for
the death of women 15 worldwide, second to breast cancer. Regular
cervical cancer screening is the best way to prevent cervical cancer.
Conventional cervical cancer screening includes two approaches: the
most commonly used Pap smear, and human papilloma virus testing (HPV
testing). Pap smear consists of sampling secreta from cervix uteri,
examining under 20 microscope whether there is cancerous pathological
change in the exfoliated epithelial cell, so as to detect cervical
cancer early. On the other hand, HPV testing consists of examining
whether human papilloma virus (HPV) is present in the specimen by
using polymerase chain reaction (PCR) or Hybrid Capture. 25There are,
however, many undesired properties of Pap smear. For one, it requires
sampling by a physician, and analysis by a medical
examiner/pathologist, which is a high cost of manpower that poses
difficulty on promoting the test in many developing countries. Also,
Pap smear has a high false negative rate which delays diagnosis and
proper treatment prior to cancerous pathological change. As for HPV 5
testing, although it is highly sensitive, it tends to create a high
false positive rate, which not only leaves patients worry in vain,
but also wastes much medical resources in examinations follow up to
those false positive patients. Accordingly, one of the important
topics in promoting cervical cancer examination relies on increasing
the 10 accuracy and convenience of cervical cancer examination
method.     Genomic deletions have long been considered to be an
important factor in tumorigenesis. For a long time, we have been
accustomed to the idea that the coding potential of the genome lies
within the arrangement of the four A, T, G, C bases. The two-hit
theory proposed 15 as early as in 1970s indicates concomitant
mutations or deletions of some homologous tumor suppressor genes may
cause or predispose to cancer development. However, additional
information that affects phenotype can be stored in the modified base
5-methylcytosine. 5-Methylcytosine is found in mammals in the context
of the 20 palindromic sequence 5'-CpG-3'. Most CpG dinucleotide pairs
are methylated in mammalian cells except some areas called "CpG
island." CpG islands are GC- and CpG-rich areas of approximately 1
kb, usually located in the vicinity of genes and often found near the
promoter of widely expressed genes. Cytosine methylation occurs 25
after DNA synthesis, by enzymatic transfer of a methyl group from the
methyl donor S-adenosylmethionine to the carbon-5 position of
cytosine. The enzymatic reaction is performed by DNA
methyltransferases (DNMTs). DNMT1 is the main methyltransferase in
mammals, and is responsible for the post-replicative restoration of
hemi-methylated sites to full methylation, referred to as maintenance
methylation, whereas DNMT3A and DNMT3B are thought to be 5 involved
primarily in methylating new sites, a process called isolated
methylation.    Loss of methylation at CpG dinucleotides, i.e.,
general hypomethylation, was the first epigenetic abnormalities
identified in cancer cells. However, during the past few years, it



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
prevalence of methylation in tumor suppressor genes varies in
different genes and different populations. The concept of methylator
phenotypes with different disease behaviors was proposed with
controversy. The methylator phenotype of cervical cancer and its 5
interaction with HPV genotypes still remains unknown. What genes are
specifically methylated in cervical cancer and how many genes are
required to achieve clinical application will remain a blossoming
issue in the coming future. The inventor of this application had
filed relative patent 10 applications in Taiwan (TW Pat. Pub. No.
200831900)  China(CN Appl. No. 200810094659.2)  Malaysia(U120085354)
and America (US Pat. Pub. No. 20080311570) (Hereinafter referred as
prior applications). Comparing with prior applications, the inventor
had found some novel cancer screening biomarker and cancer screening
15 method using the same. SUMMARY OF THE INVENTION One object of the
invention is to provide a cervical cancer screening method as the
first line cervical cancer screening. 20 Another object of the
invention is to provide a cervical cancer screening method,
characterized in that said method can be used not only in the first
line cervical cancer screening, but also in the second line cervical
cancer screening to assist HPV testing or uncertain smear result in
order to achieve more accurate cervical cancer screening 25effect.
Yet another object of the invention is to provide a cancer screening
method, characterized in that said method can be used in the
screening of cervical cancer as well as in the screening of other
cancer (for example: ovarian cancer, colon cancer and the like) to
assist the diagnosis of abnormal specimen. Another object of the
invention is to provide the cancer screening 5 biomarker, or a kit
containing said biomarker to screen the risk of having cancer.The
cancer screening method that can achieve the above-mentioned objects
of the invention comprises of detecting the methylation rate of the
target gene (biomarker) of the test specimen and use the testing
result as a screening index to indicate the risk of 10 having cancer,
and said method comprises following steps: step 1: 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 15DBC1, PDE8B,
PTPRR and 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 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  polymerase chain reaction (MSP), quantitative
methylation-specific polymerase chain reaction (QMSP), bisulfite
sequencing (BS), microatTays, mass spectrometry, denaturing
high-performance liquid chromatography (DHPLC); 5wherein the target
gene DBC1 has the nucleotide sequence as depicted in SEQ ID No: 1;
wherein the target gene PDE8B has the nucleotide 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 15colon 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 1: 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 25DBC1, PTPRR and ZNF582; and,  step 3:
determining whether there is ovarian cancer or cancerous 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; 5wherein said test specimen comprising ovarian
cancer tissue, ascites, blood, urine, and post-surgery cancer tissue;
wherein testing methods for the methylation state of CpG sequence in
said target gene comprising methylation-specific polymerase chain
reaction (MSP), quantitative methylation-specific 10 polymerase chain
reaction (QMSP), bisulfite sequencing (BS), microan-ays, mass
spectrometry, denaturing high-performance liquid chromatography
(DHPLC), and pyrosequencing.     wherein the target gene DBC1 has the
nucleotide sequence as depicted in SEQ ID No: 1; 



15wherein 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 isolated test specimens, and uses said methylation
state of biomarker as a screening index of various types of cancer.
The cancer screening  method and the screening index of biomarker
provided by the invention can be employed by the researcher to
perform the test in the laboratory.       Wherein, "the risk of
having cancer" refers herein to the 5 percentage of being cancer, the
risk of getting cancer in future, or the presence or not of cancer.
Wherein when the methylation state of target gene (biomarker) being
higher compare with suitable control, the risk of having cancer would
be higher. 10According said screening method, the invention provides
further the cancer screening biomarker or a kit containg said
biomarker to screen the methylation state of target gene (biomarker)
in isolated test specimen for determining the risk of having cancer.
These features and advantages of the present invention will be fully
15 understood and appreciated from the following detailed description
of the accompanying Drawings. BRIEF DESCRIPTION OF THE DRAWINGS
Figure lA shows the result obtained by performing bisulfite 20
sequencing (BS) analysis on various cervical specimens using a target
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; 25Figure IC shows the result
obtained by performing bisulfite sequencing (BS) analysis on various
cervical specimens using a target  



gene PDE8B in the inventive cancer screening method; and     Figure
ID shows the result obtained by performing bisulfite sequencing (BS)
analysis on various cervical specimens using a target gene DBC I in
the inventive cancer screening method. 5 DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT        The invention will be illustrated more
detailed with the following 10 examples, but the invention is not
limited thereto. Example 1 Materials and Methods 1. Materials Test
materials comprises a series of full cervical lesion specimens, 15
including: squamous cell carcinoma (SCC, n = 20), adenocarcinoma (AC,
n=20), and normal cervical specimen (n=10). All of these cervical
specimen, ovarian specimen, and colon cancer specimen were obtained
from Tr-service General Hospital, Taipei, ROC. Each specimen was
subjected to genomic DNA extraction by means of 20 QIAamp DNA Kit
(QIAGEN), and was used in the comparison and analysis of DNA
methylation condition within genome-wide DNA methylation. Prior to
the analysis, the quality of genomic DNA was checked by Bioanalyzer
(Agilent). In this example, 101.1.g of fragmented DNA was subjected
to MeDIP (Methyl DNA IP) assay. 25  2. DNA methylation analysis by
MeDIP and CpG island-Plus-Promoter arrays     Genomic DNA was
fragmented to the size ranging from 300 to 1,000 bp by
BioruptorUCS-200 (Diagenode). We 5 immunoprecipitated it for
overnight at 4 C with 30 pl of polyclonal Anti-5'-methyl cytosine
antibody (Abeam) in a final volume of 100 [I1 IP buffer (0.15% SDS,
1% Triton X-100, 150mM NaCI, 1 mM EDTA, 0.5 mM EGTA, 10 mM Tris and
0.1% BSA). We incubated the mixture with 120 pl of Protein G
Sepharose (Amersham) for 2 h at 10 4C 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, 0.1M NaHCO3)
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 



Kolmogorov-Smirnov (KS) test is applied to determine whether the
probes are drawn from a significantly more positive distribution than
those in the rest of the array. The resulting score for each probe is
the -log 10 p-value from the windowed 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 (-log10) 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) 15A DNA modification kit
(Chemicon, Ternecula, CA) was used according to the manufacturer's
recommendations to convert 1 lig aliquots of genomic DNA with sodium
bisulfite to preserve the methylated cytosines. The final precipitate
was eluted with 70 pl of pre-warmed (55C) TE buffer for MSP. 20Normal
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 pi of modified DNA was amplified using MSP
primers (table I) that 25 specifically recognized the methylated gene
sequences present in the bisulfite-converted DNA.
Methylation-specific PCR was done in a  total volume of 25 il
containing 1 iii of modified template DNA, 1.5 pmol of each primer,
0.2 mmol/L deoxynucleotide triphosphates, and 1 unit of Gold Tag DNA
polymerase (Applied Biosystems, Foster City, CA). MSP reactions were
subjected to an initial incubation at 95C for 5 5 min, followed by 35
cycles of 95C for 30 s, and annealing at the appropriate temperature
for 30 s and at 72C for 30 s. The final extension was done at 72C for
5 min. Amplification products were visualized on 2.5% agarose gel
containing ethidium bromide and illuminated under UV light. 10Table
1. The sequences of MSP primers  GenePrimerSequence DBCM Forward
(F')5' gUttcgtcgatttcgttcggagatc 3' 1  Reverse (R')5'
gctctcgctctcgctattactcgct 3' PDE8B M Forward (F')5'
tgtgtatgcgcgttUttcgttc 3' 



Reverse (R')5' acctatatatccgccgctecgtc 3' PTPRR M Forward (F')5'
cggcgttgggtatgtttagtagtc 3' Reverse (R')5'
aattacgaataaaaaaaacaaaaacgcte 3' Forward (F')5'
tgaeggtUtttgUtattcggttattc 3' ZNF582 M Reverse (R')5'
cgaacgcaaacgtacctacgc 3'  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  to bisulfite
sequencing (BS). Primers used in bisulfite sequencing (BS) were
listed in Table 2. Bisulfite sequencing was carried out using 377
Auto-sequencer (Applied Biosystems, Foster City, CA). Sequenced
results were shown in Sequence List. Sequence numbers in bisulfite 5
sequencing were: DBC1_BS (SEQ ID No: 21), PDE8B_BS (SEQ ID No: 22),
PTPRR_BS (SEQ ID No: 23) and ZNF582_BS (SEQ ID No: 24), respectively.
Table 2. The sequences of bisulfite sequencing primers
GenePrimerSequence Forward (F')5'ggttaagtttttttttyggygtagtt 3' DBC1
Reverse (R')5'tactecetetaccteecractctetc 3'
5'ttgtggygtagaggattattagtttggt 3' 5'ctaaaaacrcaacccatcccte 3' 



5' ggaatEttattttgaaattttifigtt 3' 5'ceecacttcaaataaaatactattaaaaaaaae
3' 5' tagtgayggttttttgtttattyggttatt 3' 5'taaacrtaaaaacaacaacecracet
3'  10 Example 2 Screening of methylated target gene in cervical
cancer After screened by CpG island-Plus-Promoter arrays, four target
genes that might have been highly methylated in the cervical cancer
cell were screened, namely, DBC1 (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 Table 3. It could be seen
from Table 3 that, among these four genes, except DBC1 that  was
known to be associated with bladder cancer, little study up to date
had revealed the relation of those genes to cervical cancer. Table 3.
Characteristics of methylated genes in cervical cancer that were
identified using a CpG island-Plus-Promoter microarray. Example 3 The
analysis of methylation state of target gene in cervical lesion
specimen by bisulfite sequencing (BS) The target gene : PTPRR Test
specimen groups: 101. HeLa_0: HeLa cervical cancer cell line; 2. HeLa
IOD: HeLa cervical cancer cell line (HeLa 0) treated
with101.1MDNAmethyltransferaseinhibitor 5'-aza-2'-deoxycytidine
(AZC);          3. HeLa_DT: HeLa cervical cancer cell line (HeLa 0)
treated 15with both of 10 iM DNA methyltransferase inhibitor
5'-aza-2'-deoxycytidine (AZC) and 0.33 p.M TSA (Sigma Chemical Co.,
St. Louis, MO); 



4. AC: Cervical adenocarcinoma specimen; 5. SCC: Cervical squamous
cell carcinoma specimen;  6. Control group (normal): normal cervical
blood DNA as the control group without methylation.     Each of those
test specimens described above was subjected to bisulfite
modification, and then bisulfite sequencing (BS) to analyze 5 whether
the target gene (PTPRR) in each test specimen has been
hypermethylated or not. The result was shown in Fig. 1, where black
indicated methylation region, and white indicated un-methylation
region. The target gene PTPRR had not been methylated in the control
group and the adenocarcinoma, while the target gene PTPRR had been 10
hypermethylated in HeLa cervical cancer cell line (HeLa_0) and
cervical squamous cell carcinoma specimen (SCC). Consequently, the
methylation rate of PTPRR could be used as biomarker to screen
whether there was cervical cancer or not. In addition, in order to
ascertain whether methylation rate of the 15  target gene in cervical
cancer specimen could be regulated through DNA methylation, HeLa
cervical cancer cell line was treated with 10 [tM DNA
methyltransferase 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. lA 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. 25Trichostatin 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. The result shown in Fig. I indicated that, compared with
cervical squamous cell carcinoma specimen (SCC) and HeLa cervical
cancer cell line (HeLa_0), the target gene PTPRR in the AZC- and
TSA-treated HeLa cervical cancer cell line (HeLa DT) had been 5
highly de-methylated.     In summary, the above-described results had
confirmed that the target gene PTPRR in cervical cancer specimen had
been methylated through DNA methylation. 10The target gene : ZNF582
Test specimen groups:    1. HeLa_0: HeLa cervical cancer cell line;
2. HeLa I OD: the HeLa cervical cancer cell line (HeLa 0) treated
with 10 iM DNA methyltransferase inhibitor 155 '-aza-2'-deoxycytidine
(AZC); 3. HeLa_DT: the HeLa cervical cancer cell line (HeLa 0)
treated with both of 10 p.1\4 DNA methyltransferase inhibitor
5'-aza-2'-deoxycytidine (AZC) and 0.33 1.04 TSA;          4. SCC 1:
Cervical squamous cell carcinoma specimen 1; 205. SCC 2: Cervical
squamous cell carcinoma specimen 2; 6. The control group (normal):
normal cervical blood DNA as the un-methylation control group; 



Wherein cervical squamous cell carcinoma specimen 1 and specimen 2
were specimens obtained from different patients. 25 Those test
specimens mentioned above were subjected to bisulfite sequencing (BS)
to analyze whether the target gene (ZNF582) in each test specimen had
been hypermethylated or not. The result shown in  Fig. 1B indicated
that, compared with the control group, the target gene ZNF582 in
cervical squamous cell carcinoma specimen 1 (SCC), cervical squamous
cell carcinoma specimen 2 (SCC) and HeLa cervical cancer cell line
(HeLa 0) had been hypermethylated. 5 Consequently, the target gene
ZNF582 in cervical cancer specimens would be highly methylated. The
target gene : PDE8B  Test specimen groups: 101. SiHa_0: SiHa cervical
cancer cell line; 2. SiHa 10D: SiHa cervical cancer cell line (SiHa
0) treated with10DNAmethyltransferaseinhibitor
5'-aza-2'-deoxycytidine (AZC);    3. SiHa_DT: SiHa cervical cancer
cell line (SiHa 0) treated with 15both of 10 1jM DNA
methyltransferase inhibitor 5'-aza-2'-deoxycytidine(AZC) and 0.33
i_tM TSA; 4. SCC 1: Cervical squamous cell carcinoma specimen 1; 5.
SCC 2: Cervical squamous cell carcinoma specimen 2;          6. The
control group (normal): normal cervical blood DNA used 20as
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. IC indicated that, compared with the
control group, the target gene PDE8B in cervical squamous cell
carcinoma specimen I (SCC 1),  cervical squamous cell carcinoma
specimen 2 (SCC 2) and SiHa cervical cancer cell line (SiHa 0) had
been hypermethylated. Consequently, the target gene PDE8B in cervical
cancer specimens would be highly methylated. 5 The target gene : DBC1
Test specimen groups:    1. SiHa_0: SiHa cervical cancer cell line; 



2. SiHa IOD: SiHa cervical cancer cell line (SiHa 0) treated
10with1011MDNAmethyltransferaseinhibitor 5'-aza-2'-deoxycytidine
(AZC); 3. SiHa_DT: SiHa cervical cancer cell line (SiHa 0) treated
with both of 10 p.M DNA methyltransferase inhibitor
5'-aza-2'-deoxycytidine (AZC) and 0.33 RI?,4 TSA; 154. SCC 1:
Cervical squamous cell carcinoma specimen 1; 5. SCC 2: Cervical
squamous cell carcinoma specimen 2; 6. The control group (normal):
normal cervical blood DNA as the un-methylation control group;
wherein cervical squamous cell carcinoma specimen 1 a 20 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 (DBC1) in each test specimen had
been hypermethylated. The result shown in Fig. 1D indicated that,
compared with the control group, the target gene DBC1 25 in cervical
squamous cell carcinoma specimen 1 (SCC 1), cervical squamous cell
carcinoma specimen 2 (SCC 2) and SiHa cervical cancer cell line (SiHa
0) had been hypermethylated. Consequently,  the target gene DBC1 in
cervical cancer specimens would be highly methylated. Example 4
Methylation analysis of the target gene in cervical 5 cancer
specimens     Methylation-specific PCR (MSP) was used to analyze the
methylation state of said four target genes in cervical squamous cell
carcinoma (SCC) specimens. The methylation state analysis result
shown in Table 4 indicated that, in normal cervical specimen, 10
methylation frequency of DBC1, PDE8B, PTPRR and ZNF582 was 11%, 0%,
9% and 6%, respectively; in cervical squamous cell carcinoma
specimen, the methylation frequency of DBC1, PDE8B, PTPRR and ZNF582
was 100%, 47%, 100% and 97%, respectively. It could be known from
these results that, in cervical squamous cell 15 carcinoma specimens,
said four genes were highly methylated. Consequently, methylation
rate of DBC1, PDE8B, PTPRR and ZNF582 could be used indeed as the
screening index in screening cervical cancer. Table 4Methylation
state analysis of the target gene in cervical 20 squamous cell
carcinoma specimens Target Genes CGI methylation rate (%)   Normal
(n=54) SCC tissue (n=30) 



DBC1 11% 100% PDE8B 0% 47% PTPRR 9% 100%  ZNF5826%97% Example 5
Methylation analysis of the target gene in ovarian tumor specimen
Methylation-specific PCR (MSP) was used to analyze the 5 methylation
state of the target gene in ovarian tumor specimens. Methylation
state analysis results in Table 5 reported the analysis of
methylation states of three genes DBC1, PTPRR and ZNF582 in ovarian
malignant tumor specimen and ovarian benign tumor specimen. The
results indicated that, the methylation frequency of 10 DBC1, PTPRR
and ZNF582 in ovarian malignant tumor specimen was 50.3%, 50.0% and
56.3%, respectively; the methylation frequency of DBC1, PTPRR and
ZNF582 in ovarian benign tumor specimen was 2.5%, 0.0% and 12.5%,
respectively. The differential methylation level was 53.8%, 50.0% and
43.8%, respectively. 15 Consequently, compared with ovarian benign
tumor specimen, methylation levels of said three genes in ovarian
malignant tumor specimen were remarkably higher. Therefore,
methylation rate of DBC1, PTPRR and ZNF582 could be used indeed as
the screening index in screening ovarian cancer. 20 Table 5
Methylation state analysis of the target gene in ovarian tumor
specimens   Malignance_Ov Benign_Ov 



Differential  (n=28) (n=28) Methylation_level DBC1 56.3% 2.5% 53.8%
PTPRR 50.0% 0.0% 50.0% ZNF582 56.3% 12.5% 43.8%  Example 6Methylation
analysis of the target gene in colon cancer specimen
5Methylation-specific PCR (MSP) was used to analyze the methylation
state of the target gene in colon cancer specimen. The methylation
state analysis result in Table 6 reported the methylation state of
four genes, DBC1, PDE8B, PTPRR and ZNF582, in colon 



cancer specimen. The result indicated that, methylation frequencies
of 10 DBC1, PDE8B, PTPRR and ZNF582 in colon cancer specimen was
100.0%, 100.0, 100.0% and 100.0%, respectively; while methylation
frequencies of DBC1, PDE8B, 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, 15
methylation levels of said four genes in colon cancer specimen were
remarkably higher. Therefore, methylation rates of DBC1, PDE8B, PTPRR
and ZNF582 could be used indeed as the screening index in  screening
colon cancer. Table 6 Methylation state analysis of the target gene
in colon cancer specimen   Target Genes CGI methylation rate (%)
Normal colon tissue specimen (n=24) Colon cancer specimen (n=20) DBC1
25% 100% PDE8B 



25% 100% PTPRR 25% 100% ZNF582 25% 100%  5The cancer screening method
provided by the invention has following advantages over the
above-described conventional techniques:     1. 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  cervical cancer screening, so as to
achieve more accurate cervical cancer screening effect.     3. The
cancer screening method, biomarker and use therof, 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.  SEQUENCE LISTING  <110> Hung-Cheng Lai 



<120> Cancer Screening Method <130> <140> <141> <160> 24 <210> 1
<211> 5000 <212> DNA <213> Homo sapiens  <400) 1 ggtettcacc
agcagggcag ggaaacaaag gagagagaaa ggtgggtggg agaactgacc agaaagttgc
tgggtttgtg aggctgagaa cettetgaga ctctttgteg ccattttgtt gectecctgg
cataeaatgg gcagtctaag taactcatta aacagacaag gactccaacc accttttcct
taatettcag agtaaacaaa tgcttcagga attttgatt ggtetccaga aagctettgc
acagtgtcaa  tgaagttgce ctgttgccta agaaagatag agaaagaaag agaaggagtg
tggggaacet ccaagaaaaa gctggagagc gctctgcact cccaggatca attaaataat
tcaagactcc tggtcacatc caatcataaa tgectttgca caattccaca gaattgaggc
tetctggage atgacttect gggactaggg cataccaaat agaggcceta ttattttcat
gaacttcgtg ttcattctgg acactcacag  tgactacgtt ctaacagtca ggacgaataa
gaggagaggc tgtgtggtgg gtgt tcaaga agggagaaat tgtcegtggt ggctgctect
ttctggc tag ttttcccgag tettectcca tctacttat agcagacaac tacattaact
tcaaccc tat ttaaggggta ctgcacttct gcccc tccat atctgcat tg gtgcgetgtg
tgttagcagc gtcttagtec teccetcagc gaggt tacgt agagacgcgc  gtctcagatt
tggaagtaga aggaaggaat aagagatagt gcgtatttct cctgaacctg ttccaccagg
gctgactcct cctctecctt ctcgatgtct ttcccagttc attagt tcac catcctttga
atgcactgag catgagcagt tagatgggta agtgatttca actgaatctg ctggtagcct c
tgatttggt tgggaat tat cceagcctgc ctgtaccctc ttctecc tee gggetctcgc
agacacaaac  gatttcagaa tc tcagctgg ggggcacaga gacctggggt tcgtggtcag
gaccagaagc cgaaaataga cctcattggg tectctccce tctectact atcactcaaa
tggctcc tag at taaaaaac cactcactag ctaagtgcct gatatattat ccaagaccag
gctct t ttac taatgct t tc ttaaatcaga catacgaggg attcaggctg gccecttecc
tacatcctgc ctacacaccg ggacccacac  ctgcattatc gggatgatgg cagaaagaga
ttcataccgc aatcaaagtc caagggaaag aatcgctgac attccagtga tcagtcetga
ttetccettt catttctett attgttctag aaacaaaaaa gtgtcaggga ttgcatatat
tattctatta acagctacag atattccaac tat tcttgcc agggaagcaa attattttc
attgcagagt cgcctctggt ctacgtagag agagaaacaa gggcaactcc  cgagacaaaa
acactcaggt tt Lgcgcgta cccagaccca aggeggcctc aacac tee to tccoccat tc
gccgctcccc tcgctcccgg cgagcgaacc agccgggagg ggaceagcga ccacgcctgc
ttcccaccga ctccaggtaa ccgggccgca ccgctcttca cagtgcctg cgcgcteccg
geggcgtcgt gggaggggtg tttgtacgta t tacacggaa ttectcttgg tat t tagccc
cactgggacc ctgtcacttt tggatagtgg aaagtctggg ttctgttggt aaagcg tcct
ate tggggcg tcgtetttct ctetccatgg agagagagag gggagatcta aattgactta
ccaagggcag ctttettett ttggtactgt aaaggct tgc ctcggcagct taggagaaga
ggccgctgaa  



cccacactcg actcgcgaca tgcgcggtce cgaaactccc ccgtctetcc ggaagcaacc
atttteggcc gcceggagac accceacggc cgcgagagag cagagggagt aggggacttt
agtccecgcg gcegaataaa ggeggcgccg ttcggggcgt ectggecgcc gggcteaaag
acgtgtgcac ttgeg tttga aagagagaga tgtgtttgta tgggaccett ggctctgggc
aatgttggta cacagct taa aaattctaca gtgacagaga atagggattt tttggggagg
cggggacttg gctgtggatg ttccccattt eteccetgga agcaagagcg caatttgaaa aac
tgctgtc gggggeggtg tcctccate t tgggcttggg cctactcagc gttactttet
caagggctgt aagcccte t t  atggaLccac cacacagtac etttggatgc Lacggetcag
tee tctegct ccggcgttca gtegccgget egeggcgcac tgcaaactga ggagagagcg ag
tgaccgcc acggctgagt ccgtgcccgg aagcgtcctc ggtgcagege ecccgcgctc
ccgccgcctc ggetaattgc catggtggga tgegtgtgtt ggtcctataa tgtgtgccct
actataggat ttggggtttg cgct tgaagg tatgaaagag ctgggcagac aagggggaag
acce tgcatc ate tggcaag cteatccatc atatggaagg caggcgggga gttaggggga
agagagaggg aggggctgtg ggtttgcacc gaggaatctc ectgggaggc c Lc tggggcc
aaaaatgctg caagg Laagc gacgctggga aggggaaaaa  gcggccgtgg agtcacgct t
tcgtgcgcat ccecagccca tcteetectc get cc tccet aagtece tee ttggacttcc
tetggegegc agcgagcaac tteeggagce atgagecagg aatgcgagct ecgcagctct
ecegcagccc etc tgcccet caagtettet gggt t tgagt act tgatgtg cgtggtgtgt
cetaettaeg cgtgtgtct t cacgtagtca gggaggatta aaaattecte acatggccaa
tccaagatte tcagcggtgg cccgtttgca tttgcatgga acagttgcaa agatggatgg
agcceccaga tat tgagaga agacagagag agtgtggaac tcgeg tact agceaggaag
tctttagg ta agccattgat agttttactg ggcagccgtt cacagcc Let agtagaaata
aaaeacetgc aagggeacca agaeacaaca cccgggccgc ctccgcctaa ccccgccccc
cccggcgtag ctctccattc ggggaggagg agcgagagcg gggat tcatg c tgctaggag
gcacgcaggg ccgccaaaga cgctgccctt ccocctaceg ccagttctag gagtggcgtg
gtgctagtgt gtgtgtgtcc gcgcgatgtg ttaattagg ccgggaaacc tggggetgta
caaacggtgg cecccgaggc tgatgggaat getect tato at caacagag tececctcag
agggtetcag ggcactttcc gagtctctcc aggcagagag agagagtgt t ccatgacaga
cacttggctc gtagtttggg ggtcccttgg t tgat tceca ctgttageat ctgctctcag
tg tetagctc tat ttggcct  cgccccagaa ggattccggg ccctacacgc ccaccctcg
agatgtacaa cggccgccge cccggectee gccagecgee agagcgcagg agagcgagag
cctgtecteg ccaggtaccc etcteccaag cggacat tga ggacccggce gcacccttg
ggagggggtt tgtgtceccg gtttgcgtgt gtgtgtgtaa tgtgtgcatg tetctecagc
cgctgtggac gatggcacct aatcctgcta aaatgagaeg t tggagacac tggggcttgg
ccectccggc gggaaaggag aggaaatt tc taagacagat ctaaatatgc gtggagaggg
tcagtactga atgtggcagt caaaatac tg tcaaggecc t ccaccctggc getgcctott
ggatccaga gcagggaggc agcacggagg aaaaaatgta  cacatatatt cacacacatg
gccc tagtgg ctgatacctc tcagggcaga at t t t tggga gaatattaaa
acattcagta gatcaatacc cccctatctt tcaaact tca aagagaaaag acacacacac
gagagacaga  ctaggaagat tgttcatatt gtgggttcta aggctgaagc gctecctgga
actgcctcat gagcagaaag gtgggttagt attccactc gccaacctgc cattttcaga
atccaatgcc acacacacac gagagaacat  atatatatat ctggggagag cctgcaggca
cttcacatag ttatcttggg -Mc-lc-tett gcaggactct ggcatgocca ctcccagcaa
caccatgacc gatgcatttc tcaatcacta acacacacac  atatatatat ataaaagcaa
cttgcagaca ccacagagaa tagggggtac tcc taat tca gtggcc taaa ggactagaat
tatacactct cctaccaaga agggtttttc ttcccgaaag acacacacgg  caatcacaca
acatgtat tt taccat tc tc tctcc ttcag tagggccaag cagacgatcg gagggaatga
c taggc ttat aggactg tat caatcgcttg tatctggaaa acacacacac tggtgggggg
cacacacaca gtaggaacct tgtccagagg gaaactcatg gaggagaccc aaactggaag
gaattoccca caatcagcta attgctccca tottccetca catggccctg acacacacac
aggactgaga  <210> 2 <211> 5000 



<212> DNA <213> Homo sapiens  <400> 2 agaacaactc tggtcaattt
cacaaatgtt ctcagaatct tccattaaaa tcaaaaaaag ccctgtataa ctgtcttttg
taagaatgaa ttaagectet gaccatctaa cagtgactga gaacagcagc atgcctcacc
acagcagttg taaggaagag ttgccttgga atccct tggc gggtcaccat catgaggtct cc
tgggctgt tgtgaaaatg  tgaagcatca ctocctctgc gactacaaga gcttctagga
aatacagcat agagctaaac ctgaatttgg aagtcttcat aaaaaaacaa atgttactgc
tttatetcce atgggcagtg catectteta aaggagaatg acatgggcgg gtgaaaatgg
tettagggga acaaacttcc ccaactcagc ctccatcact agggcccctg tgttggtgaa
tcccaccttc tcaagcttgc gcacttccta ggacccaacc agactttttc tgagaagaga
gattgggaat ccagtcacat aaaacaaacc ccttgtccgt cgtgccattg gtgtctcgca
aaggcattct agggaaggcc ctggacggga gggagaaagc acgtatgtgt aaac gat gag
cttcggagta tcccgggtgt ccatttcggg aagcgagagg  agaatcctcc ctccctccat
aaaagcc t cc tgtgcagaaa caggttagct agcaaaggta gatatcttgc ccaagagtgg
ttaaaattgg ataagcaact tgaaaat egg gctgtaacte tectctecte ttgttgactg
tagaaaccag caagaaccat tcaagggtgc tagacatgga ggcggtgggg gttgagaggc
aggggcctcc cttacacagc  ctgcagggat tccetecctt etc tgcc tgc t t t
tatgagc ggagatggag gaagaataag ttctctatga tccaggaaga atacttcttt
ctagataaaa gcaggaatta agagtttaca cagcacagct cccagcccag catgaacatt
cagacagctt cttectccgc atgggct tct ctgggggaag aagcaaatgc tggtgtt tag
cut tcagggg  gcctgaggct tatttcctcc taaacaccat aatttgcctg tttttttgta
gttagactct aatttagaaa aaaaggaaaa gtgccttgca tectttetta ctgcgggaac
agggaaggat cagtctgtgc agtgtgagga tagtgacacc ctttctgttc agggcctecc
tctgaagact aggacggaac ggtgggtggg ctctgggatg aagaggggct  ggggcgctgg
gaggagggga gccgagccge aggggcgcag agggtgggag ggcaggcggg ggtcgagctg
gagcgtgtt t tgtatgegeg cgcgcggtec cacaggccgg agegggtgeg gagggatggg
actcggacga ecctgcccgg egggaceccc gegeggg t to gcagcgccga ggcacacgcc
geggag t tgg cfittcat t t gggtectgga gaagcaggtg aggaagaggg ageac
tgagc atagtgccec ggaaccgagc ggagcagagt gacagaat tg cgtggt t tee
cagagagtgg atatttattt ctcaaagtac tttcctttca tootaa tgtc atggattatt
gatgaaggca ggaag tecaa atgaage t tg coat ta tag t tee taacta aggat
ttatg gctatactt t ctt taggagc  gggeggcgtc gggcgccgag gggcacgctc
tggggcccgg cgagggaggg caggegggeg ggeggcggeg ggggcgccgc etcccccgct
ccggaggcte ggggcgcgca ctgggtcccg ctgcgcccee gtccageteg cctettcgtc
cagcgtagec cgcagcccee ggccgagact gtgggggccg gtgaccgtga gtggagatga
agcgtectta ggctggcctg gtggggacca tggatttgcg atattccgat gtagggattt
ggaacctgtt agagaaccgg ag tgeagtac gat t t tgagg cttaaagaca cgttaaa
tee gcaaacaaga agatagaat c tgtcaaagac gcccacagtg aagtttttta
actgatgttt aaaaacatcg tgaatgttaa acagtacaaa gcttttgtca aattttcagg
gggatgag tg gcgeggtgcc tgcectgtcg geggc tgcgg aggggacggg ggegccctgg
ggggccgcgc ggcggggagg cggggaggaa ggeggggggc gtecgggcgc gcggccgcgg
agcatccatg ccccgccaga cagaccgacg cgegtccgca gccgcgacca cagacctgct
tccgccccgt ggcggt tggt tgggagccca go tggtcctg ttectecttg ttgagagcat
tgcct tgtag t L ttacctgg gtgaatgaat gtfigteact gccatgagtt agctgtc tga
aagtggaaaa gaagaaaaat aagaggett t taacaatggc acagccttta acat ttgtat
gaggagtgag aLgaacctat gettgLggtt t t tat Lgagc cagtgtgatc ectaccagtt
age-tete to t gatgaaaatg  cagaagagac agctgccgcg ggagagctcc ccgcggagce
cgcagaccga cccagggccg cgagggagga gtggcggccg gatggcccaa accgcggcca
cgccgcggcc gcgcgggcgg tctcgcagag ccaccant ccgccgacgc gggccegeac
ccagcagggg acaccageg t cggegggget ttggagaggt ggaaatgtgg ggggactggg
agggcaggaa tcggtggcca gtgactggtg gat taccagc gagtgttcgt gtaacgtttc
cggagtgtca ggatgattct aattgtttag aat Latttaa teattgtgta atatcetatt
cctggtcaat ttttaatagt gagaaggata ttttttttta gcagtgtttc acctactatg t
tagcatagc gcccattcgt ctctccccct ttaaatttgg  



gaggcctctg caeaggggcc gggagcggcg ggggcacctg aagtggggaa egggtgcggg
ggggaaggcg ctggtgcgcg aagggaaagt gecegacgga gecccetcac gegcgcgggg
cggcgt gate gtcgcagggc catccccccg cgagctgggc ccggaggcgc gaaggtaaat
egcaegggta tgtcactaag teagaaaaag cggggaaggg ggctg tggct gtee tgttga
cag t tgcagc caggaggag gttt taagag tctgggttgg gcagagccac gcacatacaa
at ggt t aaag atagtgtcct aatctgggca gtacagagag aggt taccaa taaaaact
tg acatgttttg acagcatctg tetggcagta tgccaggagt atgtetgaag tacagaggca
ccetg t teac tgaaaatatt  gacagcggag ccgcggcgga ggaggggcgg aggaggaagg
agaaggtgca agcccggcga gaggcgcggg cggggcgctg tggggtgacg gcggcggaca
tgcaggtggc gagcccggcc tactgceggg ccggeggeac agccgcgcgt ageggtagca
cactgctgca gccccgcgct gggggctccg gaggagt t t gccectggag agcgcagaag
tggt ttatgc atgaaatctg accaggatag tctcagcaea atgtgggaac ctgcatccta
cgtgagggga ctgatct tee cag Loge taa cceg Latgtt ctgggtettt aaaaaaatac
gaaccattce gtatcattg gcttcaatct attgtttaac atcataatca aagat tete
actagagtct tgtgctgaac acaaagt tag aagttgggat  tagttcaaaa 4020
attgtgaatt 4080 ctactccatg 4140 aatacttecc 4200 gccecaatta 4260
attaaaaggc 4320 aataagagct 4380 cattgactta 4440 tttgagacca 4500
atatttaata 4560 



aaagttcaca 4620 atttttttgt 4680 cgtggtggtg 4740 tggtcctgtt 4800
tacatcaatt 4860 aaaaatgtgt 4920 tttagaatga 4980  5000 ccaguictge 60
tacagaatgc 120 tgtcagtatt 180 gcatgaggca 240 



attggagcte 300 tttataagta 360 gtgaatcagg 420 ccacagaaat 480
aggggctaga 540 aagtacatct 600 gage tgaaga 660 tataaggtcc 720
ttcacagagg 780 ttgttagcce 840 agcagttett 900 gaaagaataa 960 



tagagttagt 1020 ctagtgtggt 1080  ggtggtgcaa gtggaggaaa atgggaaaga
ggcaacagtg tccataaaga cacagaggca 1140 gaaagggcag aggccctggg atagt
taaaa gagaagtcta gctgagggac ttcttgaett 1200 gactagcagc aattagccat gac
taataag gctttccaca c Lccaaagac 



ttagatggag 1260 ggataaaaaa ccatctaatg gcagactgtg gtagec Lecc
tagagacaca gagctgggcc 1320 ggatgagtcc aggcactgac gtgatccatt
atcttteacc ttaaagagta aaagggaaac 1380 taaagt taat tacctccaeg
aaacaaaaag gtgccttett gtgcttcaat tacatggata 1440 tat tetac ta 



gtctaaaagt atettcteac ttetttagt cactgtgagg acttgagtca 1500 gaagaaagtt
taaatacagt cat tgagetg gaaagagtgg aaagagaagc aaagaggggg 1560
aagctgtagg aaggacgaag tcacccccaa gatacatggt tactgcttac accaagcaag
1620 ctgect tggg aacgcttcce ecgagcagec agaatgc tea 



gcagtggaag acacctc tat 1680 tcctgtaggc gagtcctggg aagctggtca
atctgcaaat gccaattecc agcagt gage 1740 teggtccacg tgtaaatcaa gat
ttgggga aagagtaggg tgggtggcat ggttgacaat 1800 gtcatcaget ccctcetetg
actcctgtgg tcgtgccccc atctactctc act cage tac 1860 



aceccacctt cggatttgtg atggacgctg ggtcectagt aaccacagca agtgtctccc
1920 ccgcacttcc ccetteccca eccccaccce cacceccaac caccacccca
gcgatggagc 1980 ctac tctgct ccaagccgcc gctaagacce ggagaang aatttcactt
tgaaattccc 2040 ttgcetcgtg agggccggcg ctgggcatgc tcagtagccg
cggcgctgct 



gctgggctge 2100 tgggctggcg cggagtecac cctgccgtct cegcc t tggc
ttctgggcgt ccagaaggcc 2160 aggcat ttgc cgcctctgag cgcttctgtt cccct
taccc gcaacctcct actgetate 2220 etc tctecct ctottaggga ggttgaagct
ggtgc Lggtt tctgteggeg ceacagactg 2280 ac tgetctgc 



aaaccccage cgaggacctg aatcecggag actagaagac cettggeggt 2340 ggctct
ttct aatagcactt tacctgaagt ggggtcgtgg tggagtttct cctccacc tc 2400
tcaatgcaaa eactatgegg agageagtct gcttecctgc gctgtgcctg ctccttaatc
2460 ttcacgctgc aggtaagggg ttgccaggct tagagcegga 



gctgtgcatg agatgggaaa 2520 ctgcacatgc ttaaggactc Laggaaaagc
ttgecttgcg aagaaagcct ttetaaaaag 2580 gtaaaacagg acagtacc tg
acagggaagg ggtgagggag tcgtgcacct gttggaaaac 2640 tgaggecgaa
aacttaacct aaaat tagct cttgatt t t t ctttacttta tacgaaaata 2700 



gtgaaeat tt tcaatatgaa tacaggtttg ctcceecc t t cgcctoccct ccgtctagat
2760 tecctgctct tgtttctagg etatgcactt aactgtcaat t t t Lcaggag
agggataaga 2820 catectgcta gatgtaacct tttetactgc ageggctact
acatteataa ggtctcttgg 2880 tctagegage gc tcatagga aggcattggc 



tgtaacctga tggaccacat ctccgcccaa 2940 aagatcgaaa tacatggttc
acattagtga tgctgcacca ggetcetttg gcccctgctc 3000 ttgtcactcg aattt
tetaa gccaataaga ggaagaaaag gtttcaaata gaatcctctt 3060 gtctctttca
gcaccgtggc tagegtccge tggcatatta aaaaaaaaaa aaaaaaaaaa 3120 



aaaaaaaaaa acaattacag t tccaaagct gacaaccctg ggttaggcac tgteectogg
3180 acagat ttga taaggtgtaa ccaagagtaa cagtgagact gctcccaaat
ataaatagat 3240 ttgaggcacc agaat c aa t a tcaagtctcg tgaggaagca
aaccttggga agtacctgag 3300 agatattata tgtggtgtec ctgattttg 



catacatagc acctctattt aatgcagaca 3360 gact tgc tag gctgaattec t
tatcattgt cacacacaca tgaaccaaaa taaaatatgg 3420 cagggagatt ttagaaacce
tactgtgaca gcagttg Lcc atgcagtagt cctgtaacaa 3480 ccagagacga
ggcattttec ctgagtgtgc ttctcatcca atcacacata tccattcat t 



3540 cc ttcaagca acatttgctg agtgtatact atgttc tagg ggtaatgagt
aaaaataat t 3600 gt Lc tgaaat tacaatcctt gcagtatctt ttttaaaaga
gtgggtgaat tttattctet 3660 gtgtaeaata gtaggagtga aatatggtac
tttettattc cage taacgc tattat t Laa 3720  atgtatcatg acatgttaat at
tttgagaa tgaattattt cattgggttg cagaaaaatc gtgtagtcat ttgagtaatt
tttactgtag acctagaagc gccaatccaa attaatcaac ttgeaagata acagcagatt
aattttaaac tctaataaca gettctatac aagatattaa ctcagaacag taactgtaaa
ctggtggaac gtaagtgttc 



aatcttttga tgttataat t gtagaaaata cgt taccaca agfittattt tcaattctta
tttt tcaaaa atatcttaaa atgaa tat tc ctgtagccc t tccatctcta caatt t
taat ctattcattg gtaagtttaa agcaatttgt ttgttagggc at ttggagat
tctctacttg aggctgactt gc taat tgat tgatgacacc tttttagcta  gcaaataatg
atgatgt tat gctatgactt tacaattett atagtattgc ctaaggtagc etaacatata
agttataaat gggatgagaa agattttacc cttcaacttt ttaataagaa tattcatatt
tattatagtt gggtcacaag ttttcatcag taagaaaata ttgaaggtgt cataaagaag
ccattttggt ttataatgct  cataggatta attgtggagt gattattaaa caatgctgaa t
taataatag aatgatttag aaaaagt t t a aaactgaagc aaatgaggac tggagttctg
ttaatttgca aatgcattta taatatagta ctcttgccaa ctgtcatcag aactaaaaca
agtggatggg gagtttgtta ggaaatgaat tacgcccagg ttagagatgg  ttaaagctat
tttcaatagt ttatttgcaa atgtgggatg act gacacaa ctggtc tgcc aagatcacat
at gtgaaaaa fittgetcat ccaaagggta aaacaaagat aggacatttt aaatacat tg
tttcatttta attaaaat t t aacacagc t c at gacaaaga cttttatgga
tctatacatt gtatcagcaa gaggaatgtg  tattaaatac tct t tggcac acagc tgtag
aaaacataca acattcatta aacaatatca ttgatacatc catgtcttga cagatgagaa tat
taccaaa aaaaagtaag tatat ttcaa gtgttttatc aatgcatttt atcacagtta
ettggtctaa tcaagaaatc agacttttct caggcctctt ctgct ttatg c taacgggat
<210> 4 <211> 5000 <212> DNA <213> Homo sapiens  <400> 4 gacgacectg
tagacteaca tcagagtcag gtgagaaagt gfitggtett cactcaacac agaacatagg
gtcttgaacc ctcacaagtg aataaccaac aagctgcaag aaccgagata tctaattcta
taccctctcc  aatgatccct gctgattttg aagtggccat aaaaatggta tttecttect
agtgggatgt aaagatgatg acaaataagg tgaaattcaa ctctgagct t cccagcatta
ggcacgaaga aaagtgtgct tgaagaatgt  gcctectagt tgaccaagag ttcatcatcc
tagaagaaag ttcctccata taaagggaaa actttttgca tcaagtagga ccatccttgc
tgcttatatt cattettect aaetaataaa tteeaccaca gtaaagaggc  ac ttatactc
tataatggtg tctaaatttc ttagcctgag agcaaatact ctagagccac tctaccetct
taaatctaca tgaagttgtc attaaatcat t ttatggaca tggetgaaat tcaccgcacc
aatatggtgt 



ttgtgtagcc tatgacttca tetttggcag agatggctgg gacgcatgta tcgccectte
cctettgaac actgtetect ttttaatatc tttatttgac aaaaaaaaaa gctatttgaa
tacaaggaaa gttttggaaa  tccacctact gaggcttggt at t aat gaat ct
ttgtacct catatagaca ccaagatcag tcgcaacact caactgtccg agtaatcagc cc
tcaggaca aacaaaaeaa tccacatctg atgcageetc aagcatct t t  gcagaaagaa
ttttacatat actttcaaat agtcttagag aggtttgagg ggacaaactg gtcctgaccg
gtgtaaagtc attaacaact tttacatctt atagatgtaa tccttcgaaa caat ctt cca
caacgaccca tgacggccee gat agcacac gcac tcc tee atccggettc ctgcggcgcc
coggetgcgc gcgcggecgc caggcgetct agaacgcaga cccgccggcc ceaggtgeat
tgfittgeat ttcatgaggt aacttatact tgagtggatc t t at aaaagt aattatttca
tactccttta actgcgaata Lgtgttagtg etttgettgt tgtgccaaaa t tcagt tete
tat ggaagga etcttactgt gcatgeacaa gagccaggta cctggaaagg tggcttgagg
geccteagea  agcattagct cagttactcc gtggagaccg at gg t taagg gaaacaggat
ttccacctcg gcatctggca cagggettct ace tacggcg tat aacgttt tgt t taaaat
cet tctggta cagccgcaca cgcggagtca ttgcccactc ccagcaccac gcgcactgcg
aaggccggge ggccctatca acggcgaatc ggtggcactt ggggtccagc cgtc tcgcct
ctegeggcgt ggacccetta tcac tgt tat tetcagagag tgggaacatt acaggecatc
ggtcataata cttacacgtt cagagtactt cttgggtgtt agtttgactt cagt ttttga
atgattcaac ctatttagca cacatttatg toot tccaac ageetcagtt gac tt tcaaa
etttatteta gaagccct cc tecetgtett  tcagtcatat tocceaacaa aggcacate t
gtteacae to caaat caaaa gacagggaga cteggactcc cacat ttgat gtctgatatt
ttattttgcg tagttaccag aaactgttgt cagttgtgta gaagc tacca ggtcactegc
agaceccagg caggeacgcc tgctgcct tt tggegcagea caccggtacc ggaccegagg
aggagctggt catcgtcgct gcgctttctg ggtgggtgcg gegtgcettt ttacaagacc
ttatatgttc ctttgtaaat aggaaaagct acttagaacc cttgtttaac ttacttcca
etttttgctg tagtcatttt ctettggcta aatattat tg tgctgataat tctatcccat
tgggctgtag ggtgttatat ggctggggct ttgtccttga agacttgcat  tageatcet t o
tcaatgaat ctaagactgg t taaccattt gagtcactca gtttccgcat caatcatact
gacaccaaag tgcccaagag ttetecttca ataaac tett tccaeggaaa tccaccgcta
ccacacactg ccacaatctc aagcaaccca tgcgtccggc acgcctaaag tcggtgtgct
gtggtggaag aggcggcagg gccegggccg ctgtggct tt gcgccecett caggggtctc
tttttttttt ccagaagact aaat tctatg aggatatcgt gcetattaca aaatgt ttgt
agtgagctca atttttttgt aatgttctca tgatagtcac cttgtggact gacatgcagc
ggagcactgg figttgatge agetttttgt ttgctgcagg at gcaaa tga ggtaacatgt
ttgcagcaaa  atccagcagc tagatgccac agttcaggca attacaccat ggactccagt
tctgagacce ggatcacact ccgcctaaaa atgccgcccc taacccacat acgcttccaa
tgggaacgta aaeggtecca tcaaaatcac tcgctagaga gggactcgaa tcacectgaa
actatgttte ttgtgegtct cgcgcectgg tgagaggttc gttgggtete accggcgtga
tctgatcca cgacccectg aatctgagag tagaaccgct tccagcaatg gcagttaata
tcatattaag aatgcagtag agaactggtt tttgttttgt aaggattcag ttggcatccc
tgcctactta tttgtgeact gcgtgctgtg aaggcatgct atatttggcg agagagttaa
tgcaggcctt gggtctcagt acagaaccac  agtagcatta aateatccte ttctggc too
agagc tcacc ecteactcaa agcataacag ggetcgggat acaagagaga ataaaac too
ttaac tcacc actttaaggt acggatgagg gtcatacatt gcacacacag atcacacgca
cacacgaaca aeatcgcgag ceggaagaca gegeeatctt getgeegggg eggagett te
aggcctgaga gactacat tt gcctcatagc aaattgcgga gaaatcttgt agtttagaaa
gggaaacact caaataatge caacattcat gcaccttata aaatgacaac t tttagcctg
tagttaatat a ttatatggc cgtac taatt gctgtgtetc tgtaatttgt ccatgaagtg
gttgggaaaa atggcctagt ctatgcteec cactagaaea tggatgt t ta  ggggaaatgg
ttcctggggt gagggcaage etctcatgt t gagaggaace agtttttaaa tccagaaatt
tectctecca ctgcatctce agagcatcct catatagaaa tectgetttg aaaaatttga
acatecteca gcgatgtagc tagagatctg t t gat agaaa tgcttgtgtt atgaaaatcc
tggggaaaat taggtctcae cactgtttc t ctgtacacag gttttactca acaaaaeaac at
t gaaa tac  gagggaaagg tgggtgagga aggtggggac Lgctctttcc agaaggagga
Leccataaat Lggttctcag t Lgtectcte tgatggtttt ttgtaagaac ageaggggag



ttgcagcage teteattttc aac tgtgagg aggactctgc taaaagtcat aac t ttceac
aaaaggacca gat ttattct tcatttccct tgaatgetta ttteagegca ggtt tggctg
aeagagcatt tacagagctg gtcagggett gtttgagtca gtttttccca ccaagaaat t at
t ttaaaaa at tccaaaag gtgggcagtg ttttaatttt gagaacaatt agteecacce et
tteatecc  taaagctggt ttggtgggca caagcctagc ccttecccaa gtcccttgtg
ctgggttcea ggcaggagtc ctatageatt gtatgaaatg ggagcaatca tggtacagtg
ggaatccate tgaatetggg aggatggtga ggaaaagcct gttgt ttcac tgaagaaaaa
cttgact tac ataaaatat t atagaagtga tgetttatta cat cccagae tgatcattct
ttettgfica actgtgaacc  <210> 5 <211> 27 <212> DNA <213> artificial
sequence <220> <223> forward primer <400> 5 gattegteg tattcgtte
ggagatc27 <210> 6 <211> 25 <212> DNA <213> artificial sequence <220>
<223> reverse primer <400> 6 getctegetc tcgctattac tegct25 <210> 7
<211> 23 <212> DNA <213> artificial sequence <220> 



<223> forward primer <400> 7 tgtgtatgcg cgtatttcg ttc23 <210> 8 <211>
23 <212> DNA <213> artificial sequence <220> <223> reverse primer
<400> 8 acctatatat ccgccgctec gtc23 <210> 9 <211> 24 <212> DNA <213>
artificial sequence <220> <223> forward primer <400> 9 cggcgttggg
tatgtttagt agtc24 <210> 10 <211> 29 <212> DNA <213> artificial
sequence <220>  <223> reverse primer <400> 10 aattacgaat aaaaaaaaca
aaaacgctc29 <210> 11 <211> 28 <212> DNA <213> artificial sequence 



<220> <223> forward primer <400> 11 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 primer <400>
13 ggttaagttt ttttttyggy gtagtt26 <210> 14 <211> 26 <212> DNA <213>
artificial sequence <220>  <223> reverse primer <400> 14 tactecctct
accteccrac tetetc26 <210> 15 <211> 28 <212> DNA <213> artificial
sequence <220> <223> forward primer <400> 15 



ttgtggygta gaggattatt agtttggt28 <210> 16 <211> 22 <212> DNA <213>
artificial sequence <220> <223> reverse primer <400> 16 ctaaaaacrc
aacccatecc te22 <210> 17 <211> 27 <212> DNA <213> artificial sequence
<220> <223> forward primer <400> 17 ggaattttat tttgaaattt ttttgtt27
<210> 18 <211> 33 <212> DNA <213> artificial sequence <220>  <223>
reverse primer <400> 18 ccccacttca 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 primer <400> 20 taaacrtaaa aacaacaacc cracct26 <210> 21
<211> 5000 <212> DNA <213> unknown <220> <223> b sulfite sequencing
of 98C1  <400> 21 ggtttttatt agtagggtag ggaaataaag gagagagaaa
ggtgggtggg agaattgatt agaaagttgt tgggtttgtg  tgaagttgtt t tgttgttta
agaaagatag agaaagaaag agaaggagtg tggggaattt ttaagaaaaa gttggagagt
tgattaygtt ttaatagtta ggaygaataa gaggagaggt tgtgtggtgg gtgtttaaga
agggagaaat tgttygtggt  gttttagatt tggaagtaga aggaaggaat aagagatagt
gygtattttt tttgaatttg ttttattagg gttgattttt  gat tt tagaa ttttagttgg
ggggtataga gat ttggggt tygtggttag gattagaagt ygaaaataga ttttattggg
ttgtattatt gggatgatgg tagaaagaga t t tatatygy aattaaagt t Laagggaaag
aatygt tgat attttagtga  agg t tgagaa ttttttgaga ttttttgtyg ttattttgtt
gtttttttgg tatataatgg gtagtttaag taatttatta aatagataag gattttaatt
attttttttt taatttttag agtaaat aaa tgttttagga attttgtttt ggtttttaga
aagtttttgt atagtgttaa ygagataaaa atatttaggt tttgygygta tttagattta
aggyggtttt aatattttty ttttttattt gtygttttty tygttttygg ygagygaatt agt
ygggagg ggattagyga ttaygtttgt tttttatyga ttt taggtaa tygggtygta
tygtttttta tttgtgtttg ygygttttyg gyggygtygt gggaggggtg tttgtaygta
ttatayggaa ttttttttgg tatttagttt tattgggatt  



gttttgtatt tttaggaL La attaaataat ttaagatt tt tggttatatt taat tataaa
tgfitttgta taatt Ltata gaattgaggt tttttggagt atgatt tttt gggattaggg
tatattaaat agaggtttta ttat ttt tat gaatttygtg tt tattfigg atatttatag
tt tatattyg at tygygata tgygyggttt ygaaattttt tygttttt tt ggaagtaat
att ttyggty gt tyggagat attttayggt ygygagagag tagagggagt aggggatttt
agttttygyg gtygaataaa ggyggygtyg ttyggggygt tfiggtygtt gggtttaaag
aygtgtgtat t tgygt ttga aagagagaga tgtgtt tgta tgggattt t t ggttt
tgggt aatgttggta tatagt ttaa  ggttgfittt t tttggttag ttttttygag
ttttttttta ttttttttat agtagataat tatattaatt ttaattttat ttaaggggta
ttgtattttt gtttttttat atttgtattg gtgygttgtg tgttagtagt gttttagttt
tttttttagt gaggttaygt agagaygygt atggatttay tatatagtat ttttggatgt
tayggtttag ttttttygtt tyggygttta gtygtyggtt ygyggygtat tgtaaattga
ggagagagyg agtgatygtt ayggt tgagt tygtgttygg aagygtt t tt ggtgtagygt
tttygygttt tygtygtttt ggttaattgy tatggtggga tgygtgtgtt ggttttataa
tgtgtgtfit at tataggat ttggggtttg ygtt tgaagg tatgaaagag  tttttttttt
ttygatgttt tttttagt tt attagt ttat tat ttt ttga atgtat Lgag tatgag
tag L tagatgggta agtgattt La attgaatt tg ttggtagt tt ttgatttggt
tgggaattat tttagtttgt figtatttty tttttttttt gggttttygt agatataaay
gyggtygtgg agttaygtt t tygtgygtat ttttagtt La tttttttttt gttttttttt
aagtt ttttt ttggatt ttt tttggygygy agygagtaat tttyggagty atgagttagg
aatgygagtt tygtagtttt t tygtagttt ttttgttttt taagtt tt tt gggtttgag L
at ttgatg tg ygtggtgtg L tttatttayg ygtgtgttt t taygtagtta gggaggatta
aaaattfitt atatggttaa  tttttttttt tttttttttt at tatt taaa tggtttttag
at taaaaaat tat ttat tag t taagtgttt gatatattat t taagat tag
gtttttttat taatgt tttt ttaaattaga tataygaggg atttaggttg gttttttttt
tatattttgt ttatatatyg ggatttatay aaatatttgt aagggtatta agatataata t
tygggtygt tttygtttaa tttygttttt t tyggygtag ttttttatty ggggaggagg
agygagagyg gggatttatg ttgttaggag gtaygtaggg tygttaaaga ygttgttttt
ttttttatyg t tagttt tag gag tggygtg gtgttagtgt gtgtgtgtty gygygatgtg
tt taattagg tygggaaatt tggggttgta taaayggtgg t t t tygaggt
ttagttttga tttttttttt tatttttttt attgttttag aaataaaaaa gtgttaggga
ttgtatatat tat tttatta atagttatag atattttaat tatttttgtt agggaagtaa
ttttattttt attgtagagt ygtttttggt ttaygtagag agagaaataa gggtaatttt
ygttttagaa ggatttyggg ttttataygt ttttttttyg agatgtataa yggtygtygt
ttyggtttty gttagtygtt agagygtagg agagygagag tttgttttyg t taggtattt
tfitt ttaag yggatattga ggattyggt t gtatttttgt ggagggggtt tgtgttttyg
gtttgygtgt gtgtgtgtaa tgtgtgtatg tttttttagt ygt tgtggat gatggtattt
aat Lttgtta aaatgagayg  ttgttatttt tggatagtgg aaagtttggg ttttgttggt
aaagygtttt atttggggyg tygttttttt ttttttatgg agagagagag gggagattta
aattgattta ttaagggtag tttttttttt ttggtattgt aaaggtttgt ttyggtagtt
taggagaaga ggtygttgaa tatatatatt tatatatatg gttttagtgg ttgatatttt
ttagggtaga atttttggga gaatattaaa atatttagta gattaatatt tttttatttt
ttaaatttta aagagaaaag atatatatat gagagataga  aaattttata gtgatagaga
atagggattt tttggggagg yggggatttg gttgtggatg ttttttattt tttttttgga
agtaagagyg taatttgaaa aattgttgty gggggyggtg ttttttattt tgggtttggg
tttatttagt gttatttttt taagggttgt aagttttttt ttaggaagat tgtttatatt
gtgggtttta aggttgaagt gttttttgga attgttttat gagtagaaag gtgggttagt
ttttttattt gttaatttgt tatttttaga atttaatgtt atatatatat gagagaatat
ttgggtagat aagggggaag attttgtatt atttggtaag tttatttatt atatggaagg
taggygggga gttaggggga agagagaggg aggggttgtg ggtttgtatt gaggaatttt
tttgggaggt ttttggggtt aaaaatgttg taaggtaagy gaygttggga aggggaaaaa
atatatatat ttggggagag tttgtaggta ttttatatag ttattttggg tttttttttt
gtaggatttt ggtatgttta tttttagtaa tattatgatt gatgtatttt ttaattatta
atatatatat  tttaagattt ttagyggtgg ttygtttgta tttgtatgga atagttgtaa
agatggatgg agtttttaga tat tgagaga agatagagag agtgtggaat tygygttttt



<212> DNA <213> unknown <220> <223> bisulfite sequencing of PDE8B
<400> 22 agaataattt tgaagtatta ttttattttt agaatttttt ttgtagggat
gtttgaggtt60 tggttaattt ttttttttgt ttaagtttgt ttttttttat tttttttttt
tatttttttt120  tataaatgtt tttagaattt tttattaaaa ttaaaaaaag ttttgtataa
ttgttfittg taagaatgaa ttaagtt tt gattatttaa tagtgattga gaatagtagt
atgttttatt atagtagt tg taaggaagag ttgttt tgga attttlAggt gggt tat tat
tatgaggttt t ttgggt tgt tgtgaaaatg ggggygttgg gaggagggga gtygagtygy
aggggygtag agggtgggag ggtaggyggg ggtygagttg gagygtgtt t tgtatgygyg
ygygyggttt tataggtygg agygggtgyg gagggatggg at tyggayga ttttgttygg
ygggattttt gygygggt tt gtagygtyga ggtataygty gyggagt tgg ttttttattt
gggttttgga gaagtaggtg aggaagaggg  gat tataaga gtt tttagga aatatagtat
agagttaaat ttgaatttgg aagtttttat aaaaaaataa atgttattgt t ttattfitt
atgggtagtg tattttttta aaggagaatg atatgggygg gtgaaaatgg ttttagggga
ataaattttt ttaatttagt ttttattatt agggtttttg tgttggtgaa gggyggygty
gggygtygag gggtaygttt Lggggttygg ygagggaggg taggygggyg ggYggYggYg
ggggygtygy ttttttygtt tyggaggtty ggggygygta ttgggtttyg ttgygtt ttt
gtttagttyg ttttttygtt tagygtagtt ygtagtttty ggtygagatt gtgggggtyg
gtgatygtga gtggagatga agygttttta ggttggtttg gtggggatta  gtattttt La
ggatt taat agatttLttt tgagaagaga gat tgggaat L tagt tatat aaaa taaat
t fittgttygt ygtgt tattg gtgtttygta aaggtatttt agggaaggtt t tggayggga
gggagaaagt aygtatgtgt aaaygat gag tttyggagta tt tygggtgt t tatttyggg
aagygagagg gggatgagtg gygyggtgtt tgttttgtyg gyggt tgygg aggggayggg
ggygtt ttgg ggggtygygt ggyggggagg yggggaggaa ggyggggggt gttygggygt
gyggtygygg agtatttatg t ttygttaga tagatygayg ygyg Ltygta gtygygatta
tagat ttgtt ttygtttygt ggyggt tggt tgggagtt La gttggt t t tg
tttttttttg ttgagag tat  aaaagttttt tgtgtagaaa taggttagtt agtaaaggta
gatattttgt ttaagagtgg ttaaaattgg ataagtaatt tgaaaatygg gttgtaattt
tttttttttt ttgttgattg tagaaattag taagaat tat ttaagggtgt tagatatgga
ggyggtgggg gttgagaggt aggggttttt tttatatagt tagaagagay agttgtygyg
ggagagttty tygyggagty ygtagatyga tttagggtyg ygagggagga gtggyggtyg
gatggtttaa atygyggtta ygtygyggty gYgYgggYgg tttygtagag ttattagygt
tygtygaygt gggttygtat ttagtagggg atattagygt yggyggggtt ttggagaggt
ggaaatgtgg ggggattggg agggtaggaa tyggtggtta  ttttgtttgt ttttatgagt
ggagatggag gaagaataag ttttttatga t ttaggaaga atattfittt ttagataaaa
gtaggaat La agagtt tata tagtatagtt tttagtt tag tatgaatatt tagatagttt
fitttttygt atgggttttt t tgggggaag aagtaaatgy tggtgt t tag t ttttagggg
gaggt L tt tg tataggggt t gggagyggyg ggggtat ttg aagtggggaa
ygggtgyggg ggggaaggyg ttggtgygyg aagggaaagt gttygaygga gtttttttat
gYgYgYgggg yggygtgatt gtygtagggt tattLtttyg ygagttgggt tyggaggygt
gaaggtaaat ygtaygggta tgttat taag ttagaaaaag yggggaaggg ggttgtggt t
gttttgttga  taaatat tat aatttgtttg tttttttgta gttagatttt aatttagaaa
aaaaggaaaa gtgttttgta ttttttttta ttgygggaat agggaaggat tagtttgtgt
agtgtgagga tagtgatatt ttttttgttt agggtttttt tttgaagatt aggayggaat
ggtgggtggg ttttgggatg aagaggggtt gatagyggag tygyggygga ggaggggygg
aggaggaagg agaaggtgta agttyggyga gaggygyggg yggggygttg tggggtgayg
gyggyggata tgtaggtggt gagt tyggty tattgtyggg tyggyggtat agtygygygt
agyggtagta tat tgttgta gtttygygtt gggggtttyg gaggagttta gt Ltttggag
agygtagaag tggtttatgt atgaaatttg  ag tat tgagt atagtgtttt ggaatygagy
ggagtagagt gatagaat tg ygtggttttt tagagagtgg atatt tat t t tttaaagtat
ttttttttta ttttaatgtt atggattatt gat gaagg t a ggaagtttaa atgaagtttg
ttattatagt ttttaattat aggatttatg gttatatttt ttttaggagt attattagta
ttgtgatagt tttgtttttt tttgtttagt ttaagaggtt ttagtagttt ttgatttggg
taatttattt atat tat t tt gagttattta gtattttttt tgttttgtgt agattaagta
ttttattttt tatagtggtg atgaagtgta gtttgatttt tgaggtatta  tggatttgyg
atatttygat gtagggattt ggaatttgtt agagaatygg agtgtagtat gat t t tgagg



tgttttgtag ttttatttgg gtgaatgaat gtttgttatt gttatgagtt agttgtttga
aagtggaaaa gaagaaaaat aagaggt ttt taataatggt atagttttta atatttgtat
gaggagt gag atgaatttat gtt tgtggtt tttattgagt tag tgtgatt tttattagtt
agtttttttt gatgaaaatg t tfigtttga tgtgatattt taattttagt atattgaatg
taaatgaagt gtattaattt atttattttg ttgggaatgt gattttagaa atagaattat
ttyggtgttg ttgagataat gtygtaagag tataggtgga atagttttta ttatttggtt
ttttttagta  gtgat tggtg gat tat tagt gagtgttygt gtaaygtttt yggagtgtta
ggatgatttt aattgtttag aattatttaa ttattgtgta atattttatt tttggttaat
ttttaatagt gagaaggata ttttttttta gtagtgtttt atttattatg ttagtatagt
gtttattygt tttttttttt ttaaatttgg yggttgaaga tttttggttg ttagtatttg
aatttatttt aaaaattgaa tat tgt tat t ttttattaag tggaaatgaa agtatatatt
tat tatagaa tattgttttt t ttataaaaa tttgagatag aaaataaaat tttttttttt
tttggtattt ataatttatt  tagt tgtagt taggttggag gttt taagag tttgggttgg
gtagagttat gtatatataa at ggt taaag atagtgtttt aatttgggta gtatagagag
aggttattaa taaaaatttg atatgttttg atagtatttg tttggtagta tgttaggagt
atgtttgaag tatagaggta ttttgtttat tgaaaatatt tttgaagtag ttttagagaa
gtaattt tag gtatattt tt gggataatga tggtttaagt aagattttta atttttggtt
tgaag tgaaa ttgt tttaat tt ttaatygt ttttatattt ttgttaggta ttttattatt
ttggttattt tttagagtgt ttattaagtt  attaggatag t tt tagtata atgtgggaay
ttgtatt t ta ygtgagggga ttgatttttt tagtygt taa ttygtatgtt ttgggttttt
aaaaaaatat gaat tat tt t gtttttattg gttttaattt attgtttaat attataatta
aagttttttt attagagtt t tgtgttgaay ataaagt tag aagt tgggat tagtttaaaa
at tgtgaatt ttattttatg aatatttt tt gttttaatta at taaaaggt aataagagt t
tat tgatt ta tttgagat ta atat ttaata aaagtttata atttttttgt ygtggtggtg
tggttttgtt tatattaatt aaaaatgtgt tttagaatga  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 4740
4800 4860 4920 4980 5000  <210> 23 <211> 5000 <212> DNA <213> unknown
<220> <223> bisulfite sequencing of PTPRR  <400> 23 aagaaaaat a
agtattttta taaataaatt gaattttgtt ttgttttagg aaattttgtt attattttgg
aataggagaa ggagtgtgtt tatggagata tattgttttL tgatataaat tatt taat t t
atggagaaag taattat t tg a tggagatt L tatgaggtay tagagttagg ggtggtgtaa
gaaagggtag gattagtagt ggataaaaaa ggatgagttt taaagttaat tattttatta
gaagaaagtt aagttgtagg ttgttttggg ttttgtaggy tyggtttayg gUattagtt
attttatttt tygtattttt ttattttgtt t tgt ttygtg tgggt tggyg aggtatttgt
ttttttttLt attgttttgt ggttLttttt  gatttattgt gtaatagatg attttaaagg
aattattatt gagttgggat ttgygggggg tttgttagaa gaggttgtag ataygtatgg
tgtttttatt tttttttatt tataaaagaa aagttttggt aaagtattga gttaggataa
taatgtgttg ggttaaataa gttttttgga gtggaggaaa aggttttggg aattagttat
ttatttaatg aggtattgay tatttttayg gtttaaaagt taaatatagt aaggaygaag
aaygtttttt gagttttggg tgtaaattaa tttttttttg yggatttgtg ttttttttta
ttaagtygty agggtyggyg yggagtttat ygtttttgag tttttaggga aaattttagt
aatagtattt  aagtgggata ttagatgaga ttgatttagt tttatttatt atattaataa
gagtagggaa agtgataygg tttagagtgg gggagtaggg tttagtagag tgttggagtg
ataaatggta ggatagttta atgagatgtg ttttatttaa tagaataaat gtgttgtgga
aaagtgagat atgggaaaga atagttaaaa gattaataag gtagattgtg gtgatttatt
aaataaaaag atttttttat tattgagttg ttatttttaa tygagtagtt aagttggtta
gatttgggga atttttgtgg atggaygttg tttttatttt gttaagatty ttgggtatgt
tttgtygttt ygtttttgtt ggttgaagtt ygaggatttg tatttgaagt 



taattatttt agagttattt aagaatttta tatttttgag agttattaaa atagatatta
gaaaagtaaa tttgggatga ggtggagtay aaggtttgtt ttttttggtt tygtttgggt
ttttttatta tagtttaatt gttaatggaa tatagataaa agagaaagat taatattata
ggtaatagtg gagaagttta gttttttat a gtagtttttt attttttatt gtgttttttt
ttttttttgt gaaagagtgg gatatatggt agaatgttta atttgtaaat aagagtaggg
tygtgttttt ggtttttagt tatttttaat ggagaagygg ttagtagtyg tygttttggt
ttttttatty ggtgttggtt aatttyggag ggggtygtgg  tttttaattt t tttaagttt
aagagttaat tatttatttt gttttt taat aataatagat ttggaggata aatgatagtg
gttgttagag aagatattaa ttgtttttta tt tttgattt gttgttttaa taatgggtat
tataaaattt tgaattgttt tattgtaatt tt t tygaaaa tttataaaga gttgagggat
tt t taaagat tagagatata ttaaagagta gtgttt taat tattgtgagg aaagagaag t
tattgtttat gtagtggaag gttaattttt tgggtggtat atttattttt aat tatagLa
tat tat ttta aattttattt yggygt tgtt ttt tgggygt gtaatttttt tttgtyggyg
attagaagat tggagttttt  ttagttttgt tatagaatgt tgttagtatt gtatgaggta
attggagttt tttataagta gtgaattagg ttatagaaat aggggttaga aagtatattt
gagttgaaga tataaggttt tttatagagg ttgttagttt agtagttttt gaaagaataa
tagagttagt ttagtgtggt tatagaggta Lttttgattt ttagatggag gagttgggty
aaagggaaat tatatggata att tgagtta aaagaggggg at taagtaag atatttt tat
agtagtgagt ggttgataat atttagt tat agtgtttttt gygatggagt tgaaattttt
gttgggttgt ttagaaggtt attgtttttt Ltatagattg L tttggyggt ttt t tat ttt
ttaatgtaaa t t taygttgt ttgtatatgt gtaaaatagg tgaggtygaa gtgaatat tt
tttttgtttt tattttgtta tttagygagy aagatygaaa ttgt tattyg gtttttttta
aaaaaaaaaa atagatt tga ttgaggtatt agatattata gat t tgt tag tagggagatt
ttagagayga tttttaagta gttttgaaat gtgtataata atgtattatg atatgttaat at
t t tgagaa tgaat tat t t tat tgggttg tagaaaaatt gtg tagttat t
tgagtaatt tttattgtag atttagaagt gttaatttaa attaattaat ttgtaagata
atagtagatt aattttaaat tttaataata gtttt tatat aagatattaa tttagaatag
taattgtaaa ttggtggaat gtaagtgttt  tattatgygg aggtaagggg ttaaggat tt
atagtatttg aatttaat tt ttaatatgaa tgtttttagg gatgtaattt gtttatagga
tatatggttt aattttttaa gtatygtggt ataattatag taaggtgtaa agaattaata
tgtggtgttt gttgaatttt ttagaaattt ggtatttttt atatttgttg tataattttt
gtaggagtga aattttttga tgttataatt gtagaaaata ygttattata agttttattt
ttaattttta ttttttaaaa atattttaaa atgaatat ty ttgtagtttt tttattttta
taattttaat ttatttattg gtaagtttaa agtaatttgt t tgttagggt atttggagat
tttttatttg aggttgattt gttaatt gat tgatgatatt tttttagtta  agagtagttt
ttgttaggtt taggaaaagt atagggaagg aaaat tag t t tataggtttg ttatgtattt
tttttattgt aggtattggt atattagtga gttaataaga tagygttygt ttttaaagtt
ttaagagtaa ttaagtttyg ttgttttttg ttattattgt tattgtgata ttgagtgtgt
agtgtatatt gtagtatttt aatatggtat gtaaataatg atgatgttat gttatgattt
tataattttt atagtattgt ttaaggtagt ttaatatata agttataaat gggatgagaa
agat t ttatt ttttaatttt ttaataagaa tatttatatt tattatagtt gggttataag
tttttattag taagaaaata ttgaaggtgt tataaagaag ttattttggt ttataatgtt
gtttUttgy tagagtygga ttgttttgyg ggtgagggag tttgattttt tttttttttt
aattgttaat agyggttatt tgtaatttga tgttgtatta ggaagaaaag tggtatatta
gataattttg tagtgagatt t gaggaagt a tatatatagt tatatatata gtagttgttt
tttttattta at gtttt agg ttttaaaaga ttttttattt tataggatta attgtggagt
gattattaaa taatgttgaa ttaataatag aatgatt tag aaaaagttta aaattgaagt
aaatgaggat tggagttttg ttaatttgta aatgtattta taatatagta tttttgttaa
ttgttattag aattaaaata agtggatggg gagtttgtta ggaaatgaat taygtt tagg t
tagagatgg  gttgtgtttg gt tgtgtatg aagaaagttt tygtgtattt ttttatttta
ygtttttttt tttttaggag atatttataa tggattatat ggtttttttg gttttaaata
aaaaaaaaaa ggttaggtat gtttttaaat aattttggga atttttattt tgaat taaaa
atgtagtagt attatatata ggtaatgagt gtgggtgaat tagttaaygt ttaaagt tat
ttttaatagt ttatttgtaa atgtgggatg attgatataa ttggtttgtt aagat tatat
atgtgaaaaa ttttgtttat ttaaagggta aaataaagat aggatatttt aaatatattg



<213> unknown <220> <223> bisulfite sequencing of ZNF582 <400> 24
gaygattttg aatgattt tt gttttttagt att tatattt ttgtgtagtt tttatttatt60
tagatttata gttgattttg tgattaagag tataatggtg tatgatttta gaggtttggt120
ttagagttag aagtggttat tttattattt tttaaat ttt tttttggtag at t aat
gaat180 gtgagaaagt aaaaatggta tagaagaaag ttagtttgag agatggttgg
ttttgtattt240 gt t Iggfitt tttttttttt tttttttata agtaaatatt
gaygtatgta tatatagata300 tat t taatat agtgggatgt taaagggaaa ttagagt
tat tygttttttt ttaagattag360 agaatatagg aaagatgatg attttttgta
tttatttttt ttttttgaat tygtaatatt420 gttt tgaatt at aaat aagg
ttaagtagga taaatttata attgtttttt taattgttyg480 tt tataagtg tgaaatttaa
ttatttttgt tgaagt tgtt ttttaatatt agtaattagt540 aataattaat ttttgagttt
tgtttatatt attaaattat tttatttgat ttttaggata600 aagttgtaag tttagtat ta
tatttttttt t t tatggata aaaaaaaaaa aat aaaataa660 aat ygagat a
ggtaygaaga aattaataaa tggttgaaat gttatttgaa tttatatttg720 tt taatttta
aaagtgtgtt ttttattata ttatygtatt tataaggaaa atgtagtt tt780 tatttttttt
tgaagaatgt gtaaagaggt aatatggtgt gttttggaaa aagtatttt t840 gtagaaagaa
agtattagtt ttagttatat tag tatttt t atttagtagt agtagtat ta900
ttttatatat tagttatttt tttttaataa tttaatgaat tagatgttat aattattttt960
at t t ttaaat gtggagatyg aggtatattt t taagat t gg agtttaggta
ttttggtttt1020 agttttagag atggttaagg gtttatattt ttaattattt attatattat
agagtttatt1080 aggtttgagg gaaataggat taaattaaaa gagttattta ggattttagt
tt t tat ttaa1140 ggataaattg ttt tat t tyg gatagggaga gttttygtat
tttgagattt agtataatag1200 



gttttgatyg gtat t tggta ttyggatttt taattatatt ggattatatt
ggttygggat1260 gtgtaaagtt tagggt tt tt tatatttgat gatattaaag tygt
ttaaaa ataagagaga1320 attaataatt atttayggyg gtttgatatt tgtttaagag
atgtygtttt ataaaatttt1380 tttatatt tt tataaygttt ttattttgyg
ttttttttta taatttatat ttaatttatt1440 atagatgtaa tgtttaaaat tagttattag
ataaatt t tt aygtttttaa attttaaggt1500 tttttygaaa ttttttggta
aaattgttgt tttayggaaa tgggaaygta ayggatgagg1560 taattttt La
tagtygtata tagttgtgta tttatygtta aayggtttta gttatatatt1620 taaygat t
La ygyggagt ta gaagttatta ttatatattg ttaaaattay gtatatatag1680
tgayggtttt ttgtt tat ty ggttattygt ttataatttt tygttagaga at tatayg
La1740 gatagtatat ttagtattat agattttagg aagtaattta gggattygaa
tataygaata1800 gtatttttty gygtattgyg taggtaygtt tgygttyggt ttattttgaa
atatygygag1860 at tyggt ttt aaggtygggt tgttgttttt aygtttaaag
attatgtttt tyggaagata1920 ttgyggygty ggt tt tat ta tggygtagta
tyggtgtgtt ttgtgygt tt gygttatttt1980 tyggttgygt ayggygaatt
tatyggtaty gtggtggaag ygygttttgg gttgtygggg2040  gygyggtygy taggygtt
tt agaaygtaga ttygtyggtt ttaggtgtat tgttttgtat tttatgaggt aatttatatt
tgagtggatt ttataaaagt aattatttta tattttttta at tgygaata tgigttagtg
ttttgtttgt tgtgttaaaa tttagttttt tatggaagga tttttattgt gtatgtataa
gagttaggta t ttggaaagg tggtttgagg gtttttagta ggggaaatgg tt tttggggt
gagggtaagt tt tttatgtt gagaggaatt agtttttaaa tttagaaatt ttttttttta
ttgtattttt agagtat tt t tatatagaaa ttttgttttg aaaaat t tga atatttttta
gygatgtagt tagagatttg ttgatagaaa tgt t tgtgtt aLgaaaattt tggggaaaat
ggtggtattt ggggtttagt ygtttygttt ttygyggygt ggatttttta ttattgttat
ttttagagag tgggaatatt ataggttatt ggttataata tttataygtt tagagtattt
tttgggtgtt agtttgattt tagtttttga atgatttaat ttatttagta tatatttatg
tttttttaat agttttagtt gatttttaaa ttttatttta gaagtttttt tttttgtttt
gagggaaagg tgggtgagga aggtggggat tgtttttttt agaaggagga ttttataaat
tggtttt tag ttgttttLtt tgatggtttt ttg taagaat agtaggggag ggaat gat t
a tgttagaatt ttagtttttt aagtgagatg atttaattty attgtgtatt atgttttaat
tgtatttaag ttattagaaa  ggat tygagg aggagttggt tatygtygt t gygttttttg
ggtgggtgyg gygtgttttt ttataagatt ttatatgttt ttttgtaaat aggaaaagtt
atttagaatt tttgtttaat ttttttttta ttttttgttg tagttatttt tttttggtta
aatattattg tgttgataat tttattttat tgggttgtag ggtgttatat ggttggggtt
ttgttt t tga agat ttgtat attattggtt tttttttgtt ttgtaatt tg ttttttagtt
tttattagtt atttgttttt atttttttat ttttttgata ygtttgttag tgaagtttga
gtggtgttgg atgattggat aaagtttagt tagtttaaga attatttagg gggatttaaa
taataaaagt ataatgatga atagaaaata tattUttg  aggyggtagg gttygggtyg L
tgtggtttt gygttttttt taggggtttt tttttttttt t tagaagat t aaatt t tatg
aggatatygt gtt tattata aaatgtttgt agtgagttta atttttttgt aatgttttta
tgatagt tat tttgtggat t gatatgtagt ggagtat tgg t tgttgatgt agttttttgt
L tgttgtagg atgtaaatga ggtaatatgt t tgtagtaaa tttttttgtt fittItIttt
gtattttagg t tatygtygt tttgaaattt tttattttga tttagggaat aatgtttata
gaggagaaat agagatggaa ttggtt ttag atgtaat tga ttgaygt tgg ggaagaaaag
tgggtgagtg ataagaggat tatttttatg atttttattt tgtttttata Lgt Lattgtt
tgagaggttt gttgggtttt atyggygtga tttgttttta ygattttttg aat t tgagag
tagaatygtt t t tag taatg gtagttaata ttatattaag aatgtagtag agaattggtt
ttLgttttgt aaggat t tag L tgg tat ttt tattattta t ttgtgtatt
gygtgttgtg aaggtatgtt atatttggyg agagagt taa tgtaggtttt gggttttagt
atagaat tat t tgtagtagt ttttattttt aattgtgagg aggattttgt t aaaagt tat
aattttttat aaaaggat t a gatttatttt LtatttLttt tgaatgltta tttt agygt a
ggtttggttg atagagtatt tatagagttg gttagggttt gtttgagtta gtttttttta
ttaagaaatt attttaaaaa attttaaaag 



yggagttttt aggtttgaga gattatattt gttttatagt aaattgygga gaaattttgt
agtttagaaa gggaaatatt taaataatgt taatatttat gtattttata aaat gat aat
ttttagtttg tagttaatat attatatggt ygtattaatt gttgtgtttt tgtaatttgt
ttatgaagtg gttgggaaaa atggtttagt ttatgttttt tattagaata tggatgttta
taaagttggt ttggtgggta taagtttagt ttttttttaa gttttttgtg ttgggtttta
ggtaggagt t ttatagtat t gtatgaaatg ggagtaat ta tggtatagtg ggaatttatt
tgaatttggg aggatggtga ggaaaagtt t gttgttttat tgaagaaaaa tttgatttat
ataaaatatt 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  t aggtt t tat tattgttttt t
tgtatatag gt tttattta ataaaataat at tgaaatat  tttgagaatt taataataag
agtattgatt tttttatttt ttttttttty atatatatta  tat tgtatgt gaaaatttta
tgtagttaaa ttttgttatt gtaaagattt  taagtataga t t tag t ttga
aggaatgttt ttttatattt gttttatttt  gtgggtagtg ttttaatttt gagaataat t
agttttattt t ttttatttt  tgttttatta tat tt tagat tgattatttt Utttgttta
attgtgaatt  What is claimed is: 1. A cancer screening method, based
on detecting the methylation rate of target gene in test specimen,
and using the methylation rate        as the screening index to
determine the risk of having cancer, the 5method comprising following
steps: step 1: providing a test specimen; step 2: detecting the
methylation rate of CpG sequence in at least one target gene of said
test specimen, wherein the target gene comprising, PDE8B, PTPRR and
10ZNF582; 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  reaction (MSP),
quantitative methylation-specific polymerase chain reaction (QMSP),
bisulftte sequencing (BS), microarrays, mass spectrometry, denaturing
high-performance liquid chromatography (DI-IPLC), and pyrosequencing.
5 4. A cancer screening method as recited in claim 1, wherein the
target gene PDE8B has nucleotide sequence as depicted in SEQ ID No:
2, the target gene PTPRR has nucleotide sequence as depicted in SEQ
ID No: 3, and the target gene ZNF582 has 10nucleotide sequence as
depicted in SEQ ID No: 4. 5. A cervical cancer screening method,
based on detecting the methylation rate of target gene in test
specimen, and using the methylation rate as the screening index to
determine the risk of having cervical cancer, the method comprising
following steps: 15step 1: providing a test specimen; step 2:
detecting the methylation rate of CpG sequence in at least one target
gene of the test specimen, wherein the target gene comprising DBC1,
PDE8B, PTPRR and ZNF582; and 20step 3: determining whether there is
cervical cancer or 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. 6. A
cervical cancer screening method as recited in claim 5, wherein the
test specimen is an isolated specimen selected from the group
consisting of cervical smear, blood, urine, cervical epithelial cell,
5and post-surgery cancer tissue. 7. A cervical cancer screening
method as recited in claim 5, wherein the test specimen is the
abnormal cervical smear.  8. A cervival cancer screening method as
recited in claim 5, wherein the test specimen is the HPV(human
papilloma virus)-positive 10cervical cell specimen. 



9. A cervical cancer screening method as recited in claim 5, wherein
the testing method for methylation state of CpG sequence of the
target gene comprising methylation-specific polymerase chain reaction
(MSP), quantitative methylation-specific polymerase  15 chain
reaction (QMSP), bisulfite sequencing (BS), microarrays, mass
spectrometry, denaturing high-performance liquid chromatography
(DHPLC), and pyrosequencing. 10. A cervical cancer screening method
as recited in claim 5, wherein the target gene DBC1 has nucleotide
sequence as depicted in SEQ  20 ID No: 1, the target gene PDE8B has
nucleotide sequence as depicted in SEQ ID No: 2, the target gene
PTPRR has nucleotide sequence as depicted in SEQ ID No: 3, and the
target gene  ZNF582 has nucleotide sequence as depicted in SEQ ID No:
4. 11. An ovarian cancer screening method, based on detecting the
methylation rate of target gene of test specimen, and using the
methylation rate as the screening index to determine the risk of
5having ovarian cancer, the method comprising following steps: step
1: providing a test specimen; step 2: detecting the methylation rate
of CpG sequence in at least one target gene of the test specimen,
wherein the target gene comprising DBC1, PTPRR and ZNF582; and  10
step 3: determining whether there is ovarian cancer or 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. 12. An ovarian cancer screening method as
recited in claim 11,  15 wherein the test specimen is an isolated
specimen selected from the group consisting of ovarian cancer tissue,
ascites, blood, urine, and post-surgery cancer tissue.   13. An
ovarian cancer screening method as recited in claim 11, wherein the
testing method for the methylation state of CpG 20sequence of said
target gene comprising methylation-specific
polymerasechainreaction(MSP),quantitative methylation-specific
polymerase chain reaction (QMSP), bisulfite sequencing (BS),
microarrays, mass spectrometry, denaturing high-performance liquid
chromatography (DHPLC), and pyrosequencing. 14. An ovarian cancer
screening method as recited in claim 11,  5 wherein the target gene
DBC1 has nucleotide sequence as depicted in SEQ ID No: 1, the target
gene PTPRR has nucleotide sequence as depicted in SEQ ID No: 3, and
the target gene ZNF582 has nucleotide sequence as depicted in SEQ ID
No: 4. 15. A colon cancer screening method, based on detecting the
10methylation rate of target gene of test specimen, and using the
methylation rate as the screening index to determine the risk of
having colon cancer, said method comprising following steps: step 1:
providing a test specimen; 



step 2: detecting the methylation rate of CpG sequence in at least
15 one target gene of the test specimen, wherein the target gene
comprising DBC1, PDE8B, PTPRR and ZNF582; and step 3: determining
whether there is colon cancer or cancerous pathological change or not
in the specimen based on the 20methylation rate in the target gene,
or using the methylation rate of target gene as prognosis marker. 16.
A colon cancer screening method as recited in claim 13, wherein  the
test specimen is an isolated specimen selected from the group
consisting of ascites, feces, blood, urine, and post-surgery cancer
tissue. 17. A colon cancer screening method as recited in claim 13,
wherein  5 the testing method for the methylation state of CpG
sequence of the the target gene comprising methylation-specific
polymerase chain reaction (MSP), quantitative methylation-specific
polymerase chain reaction (QMSP), bisulfite sequencing (BS),
microarrays, mass spectrometry, denaturing high-performance 10liquid
chromatography (DHPLC), and pyrosequencing. 18.A colon cancer
screening method as recited in claim 13, wherein the target gene DBC1
has nucleotide sequence as depicted in SEQ ID No: 1, the target gene
PDE8B has nucleotide sequence as depicted in SEQ ID No: 2, the target
gene PTPRR has nucleotide 15sequence as depicted in SEQ ID No: 3, and
the target gene ZNF582 has nucleotide sequence as depicted in SEQ ID
No: 4.  ABSTRACT OF THE DISCLOSURE     A method for screening cancer
comprises the following steps: (1) providing a test specimen; (2)
detecting the methylation rate of the CpG sequence in at least one
target gene within the genomic DNA of the test specimen, wherein the
target genes are consisted of PTPRR, ZNF582, PDE8B and DBC1; and (3)
determining whether there is cancer or cancerous pathological change
in the specimen based on the presence or absence of the methylation
state in at least one target gene; wherein the method for detecting
methylation state is methylation-specific PCR (MSP), quantitative
methylation-specific PCR (QMSP), bisulfite sequencing (BS),
microanays, mass spectrometer, denaturing high-performance liquid
chromatography (DHPLC), and the like.  




