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METHOD FOR SCREENING CANCER

Field of the Invention

[0001] The present invention relates to method III for screening cancer.

Background of the Invention

[0002] Cervical cancer is one of the primary causes of death for women worldwide and in
Taiwan. According to the statistics by the World Health Organization (WHO) in 2002,
cervical cancer is the second cause of death for women cancers worldwide, only subsequent
to breast cancer. Periodic cervical cancer screening is the best way of cervical cancer
prevention. Currently, there are two methods for cervical cancer screening. One is the most
commonly known Pap smear and the other is HPV testing. Pap smear is performed by
obtaining the discharge from the cervical, and observing whether cancerous lesion occurs in
the detached epithelial cells by microscopy for early-stage detection of cervical cancer. HPV
testing is performed by using polymerase chain reaction (RT-PCR) or Hybrid Capture to
examine whether human papilloma virus (HPV) is present in the sample.

[0003] However, because it requires physicians to obtain the sample and medical
technologists/pathologists to interpret the data from of smear, in addition to high false
negative rate and the subsequent delay in diagnosis and treatment of the precancerous lesion,
the required quality in human resource and cost is overly high. For many developing
countries, it is difficult to promote. On the other hand, although HPV testing is highly
sensitive, it is also prone to high false positive rate. Not only the patient worries in vain, but
also much medical resource wasted in the follow-up examinations of these false positive
patients. Therefore, there remains a problem of how to elevate the accuracy and convenience
of screening methods of cervical cancer for promoting cervical cancer screening.

[0004] Genomic deletions are considered an important factor in tumor formation. For a
long time, we are used to the concept that the code of genes relies on the permutation and
combination of the four bases. Early as in 1975, Knudson proposed the two-hit theory,
pointing out that some mutations or deletions accompanying homologous tumor suppressor
genes may cause or are prone to cause cancer. However, other information that affects
phenotype may exist in the modified base, 5-methylcytosine. 5-methylcytosine is found to
exist in the palindrome sequence 5'-CpG-3' in mammalian cells. In mammalian cells, besides

the regions that are called "CpG islands (CGls)," most CpG dinucleotide pairs are methylated.
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CpG islands refer to regions having about 1000 base pairs (1Kb) that contain large amounts
of GC- and CpG-. Usually, they are present around the genes, and are found near the
promoters of broadly-expressed genes. Methylation of cytosine occurs after DNA synthesis,
which transfers methyl group from the methyl group donor, S-adenosylmethionine (SAM), to
the 5th carbon of cytosine. This enzymatic reaction is carried out by DNA methyltransferase
(DNMTs). DNMT]1 is the primary methyltransferase in mammals, which is responsible for
the post-replicative restoration of hemi-methylated positions to full methylation, and thus
maintenance of methylation. On the other hand, DNMT3A and DNMT3B are considered to
be responsible for methylation of new positions, a process called de novo methylation.
[0005] Loss of methylation in CpG dinucleotide pairs refers to the generally-known low
degree of methylation which is the first epigenetic abnormality in cancer cells. However,
researches in past few years indicate that site-specific hypermethylation (such as in some
tumor suppressor genes) is associated with loss of function. This may provide selective
advantages during tumor formation. Hypermethylation of CpG islands in the promoter
region may induce chromatin remodeling through gene silencing accompanied with histone
modification. In addition to chromosome deletion and gene mutation, epigenetic silencing of
tumor suppressor genes caused by hypermethylation of promoter is also common in human
cancers.

[0006] Recent researches in epidemiology demonstrate that the concentration of serum
folate (a primary source of methyl group) is associated with the infection and clearance of
HPV. In the metabolism of methyl cycle, genetic polymorphisms of enzymes are also
reported as associated with the development of cervical epithelial lesions. Like the concept
of super gene evolution, researches on the association between DNA methylation and
cervical cancer are also prevailing. Researches on DNA methylation of cervical cancer
increase with time, indicating the possibility of using methylation for cervical cancer
screening. Due to the interaction between genetics and the environment, the degree of
methylation of tumor suppressor genes varies among different genes and different
populations. Different diseases may have different methylator phenotypes. However, the
methylator phenotype of cervical cancer and association with HPV are still unknown. What
specific genes would be methylated in cervical cancer and how many genes is required to
meet the need in clinical application remain the issues that need to be verified in the future.
[0007] Based on the above, the current methods of cervical cancer screening still have

many defects and are not properly designed. An improvement is needed.
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[0008] The inventors of the subject application have filed relevant patent applications in
Taiwan (TW Pat. Pub. No. 200831900, TW Pat. Pyb. No. 201038739), China (CN Appl. No.
200810094659.2, CN Appl. No. 200910135501.X), Malaysia (UI20085354) and the USA
(US Pat. Pub. No. 20080311570, US Pat. Pub. No. 20110045465) (hereafter refers to as the
prior applications). The method III for screening cancer is an extension of the prior
applications. The inventors of the subject application discovered novel biomarkers for cancer

screening and the screening methods.

Summary of the Invention

[0009] The purpose of present invention is to provide a method for screening cervical
cancer for use as a first-line cervical cancer screen.

[0010] Another purpose of present invention is to provide a method for screening cervical
cancer. The method not only can be used as a first-line cervical cancer screen but also can be
used as a second-line cervical cancer screen to facilitate HPV testing or uncertain smear
results so as to achieve more accurate cervical cancer screening results.

[0011] Still another purpose of present invention is to provide a method for screening
cancer. In addition to applying to cervical cancer screening, the method can be used in the
screening of other cancers (such as: ovarian cancer, liver cancer, colon cancer, breast cancer,
oral cancer, endometrial cancer and sarcoma) to facilitate the determination on abnormal
specimen.

[0012] A method of cancer screening to achieve the above purposes of the present
invention is to detect the methylation status of target gene in the cells of a specimen to be
detected. The detection serves as a screening indicator of the presence or absence of cancer.
The method comprises the following steps:

[0013] step 1: providing the specimen to be detected,

[0014] step 2: detecting the methylation status of CpG sequence of at least one target
gene which is at least one of ADRAID, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3,
PTGDR, SOX17 and SYT9 in genomic DNA of the specimen; and

[0015] step 3: determining whether cancer or precancerous lesions are present in the
specimen according to the methylation status of the target gene, or utilizing the methylation

status as an indicator of prognosis after treatment.
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[0016] The specimen to be detected is Pap smear, ovarian cancer tissues, ascites, blood,
urine, feces, phlegm, oral mucosal cells, gastric fluid, bile, cervical epithelial cells, or cancer
tissues after surgery.

[0017] The method of detecting the methylation status of CpG sequence of target gene
comprises, but is not limited to, methylation specific polymerase chain reaction (MSP),
quantitative methylation specific polymerase chain reaction (QMSP), bisulfite sequencing
(BS), microarrays, mass spectrometry, denaturing high performance liquid chromatography
(DHPLCO).

[0018] The target gene ADRAID has the nucleotide sequence as set forth in SEQ ID NO:
1.

[0019] The target gene AJAPI has the nucleotide sequence as set forth in SEQ ID NO: 2.
[0020] The target gene HS3ST2 has the nucleotide sequence as set forth in SEQ ID NO:
3.

[0021] The target gene MAGI2 has the nucleotide sequence as set forth in SEQ ID NO: 4.
[0022] The target gene POU4F2 has the nucleotide sequence as set forth in SEQ ID NO:
5.

[0023] The target gene POU4F3 has the nucleotide sequence as set forth in SEQ ID NO:
6.

[0024] The target gene PTGDR has the nucleotide sequence as set forth in SEQ ID NO: 7.
[0025] The target gene SOX17 has the nucleotide sequence as set forth in SEQ ID NO: 8.
[0026] The target gene SYT9 has the nucleotide sequence as set forth in SEQ ID NO: 9.
[0027] The methylation status of the target gene ADRAI1D is detected by the primer pairs
having the nucleotide sequences as set forth in SEQ ID NO: 10-11.

[0028] The methylation status of the target gene AJAP1 is detected by the primer pairs
having the nucleotide sequences as set forth in SEQ ID NO: 12-13.

[0029] The methylation status of the target gene HS3ST2 is detected by the primer pairs
having the nucleotide sequences as set forth in SEQ ID NO: 14-15.

[0030] The methylation status of the target gene MAGI2 is detected by the primer pairs
having the nucleotide sequences as set forth in SEQ ID NO: 16-17.

[0031] The methylation status of the target gene POU4F?2 is detected by the primer pairs
having the nucleotide sequences as set forth in SEQ ID NO: 18-19.

[0032] The methylation status of the target gene POU4F3 is detected by the primer pairs
having the nucleotide sequences as set forth in SEQ ID NO: 20-21.
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[0033] The methylation status of the target gene PTGDR is detected by the primer pairs
having the nucleotide sequences as set forth in SEQ ID NO: 22-23.

[0034] The methylation status of the target gene SOX17 is detected by the primer pairs
having the nucleotide sequences as set forth in SEQ ID NO: 24-25.

[0035] The methylation status of the target gene SYT9 is detected by the primer pairs
having the nucleotide sequences as set forth in SEQ ID NO: 26-27.

[0036] The primers comprise sequences having at least 80% sequence identity,
complementarity or at least 10 contiguous nucleotides identical to the corresponding
sequences.

[0037] In addition, the above screening markers and screening method can further be
used in the screening of cervical cancer, ovarian cancer, liver cancer, colon cancer, breast
cancer, oral cancer, endometrial cancer or sarcoma.

[0038] The term "specimen to be detected" refers to an in vitro sample to be detected.
The sample includes the in vitro specimen sample of the above-mentioned Pap smear, ascites,
blood, urine, feces, phlegm, oral mucosal cells, gastric fluid, bile, cervical epithelial cells, or
cancer tissues after surgery. The cancer screening method of the present invention is used to
detect the methylation status of target genes in the in vitro samples, and may serve as a screen
indicator for various cancers. The cancer screening method and screening markers provided
by the present invention can be used by screening researchers to perform screening in the
laboratory.

[0039] The term "indicator gene" refers to the target gene in which CpG sequences are
methylated. The methylation status of the target gene in the specimen cells to be detected is
detected and used as a screening indicator of the presence or absence cancer.

[0040] The method of screening cancer provided by the present invention has the
following advantages compared to the above-mentioned prior techniques:

[0041] 1. The method of screening cancer provided by the present invention uses the
degree of methylation of specific genes in the in vitro specimen as the screening indicator for
the presence or absence of cancer. Compared to Pap smear or HPV testing, the sensitivity
and specificity of the method of screening cancer of the present invention are both higher.
[0042] 2. The method of screening cancer provided by the present invention, in addition
to being applied on cervical cancer detection, can also be used in the screening of other
cancers (such as: ovarian cancer, liver cancer, colon cancer, breast cancer, oral cancer,

endometrial cancer and sarcoma) to facilitate the determination on abnormal specimen.
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Brief Description of the Drawings

[0043] Figure 1 shows the result of degree of methylation of the target gene ADRA1D
used in the method of screening cancer of the present invention by bisulfite sequencing (BS)
in various normal and cancerous tissue samples: (A) uterine cervix, (B) ovarian tumor, (C)
liver, (D) colon, (E) breast, and (F) oral tissue.

[0044] Figure 2 shows the result of degree of methylation of the target gene AJAP1 used
in the method of screening cancer of the present invention by bisulfite sequencing (BS) in
various normal and cancerous tissue samples: (A) uterine cervix, (B) ovarian tumor, (C)
colon, (D) breast, (E) oral tissue, and (F) endometrial tissue.

[0045] Figure 3 shows the result of degree of methylation of the target gene HS3ST2
used in the method of screening cancer of the present invention by bisulfite sequencing (BS)
in various normal and cancerous tissue samples: (A) uterine cervix, (B) ovarian tumor, (C)
colon, (D) breast, (E) oral tissue, and (F) endometrial tissue.

[0046] Figure 4 shows the result of degree of methylation of the target gene MAGI2 used
in the method of screening cancer of the present invention by bisulfite sequencing (BS) in
various normal and cancerous tissue samples: (A) uterine cervix, (B) ovarian tumor, (C)
colon, (D) breast, (E) oral tissue, (F) endometrial tissue, and (G) sarcoma.

[0047] Figure 5 shows the result of degree of methylation of the target gene POU4F2
used in the method of screening cancer of the present invention by bisulfite sequencing (BS)
in various normal and cancerous tissue samples: (A) uterine cervix, (B) ovarian tumor, (C)
liver, (D) colon, (E) breast, (F) oral tissue, and (G) endometrial tissue.

[0048] Figure 6 shows the result of degree of methylation of the target gene POU4F3
used in the method of screening cancer of the present invention by bisulfite sequencing (BS)
in various normal and cancerous tissue samples: (A) uterine cervix, (B) ovarian tumor, (C)
colon, (D) breast, (E) endometrial tissue, and (F) sarcoma.

[0049] Figure 7 shows the result of degree of methylation of the target gene PTGDR used
in the method of screening cancer of the present invention by bisulfite sequencing (BS) in
various normal and cancerous tissue samples: (A) uterine cervix, (B) ovarian tumor, (C) liver,
(D) breast, (E) oral tissue, and (F) endometrial tissue.

[0050] Figure 8 shows the result of degree of methylation of the target gene PTGDR used

in the method of screening cancer of the present invention by bisulfite sequencing (BS) in
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various normal and cancerous tissue samples: (A) uterine cervix, (B) liver, (C) colon, and (D)
breast.

[0051] Figure 9 shows the result of degree of methylation of the target gene SYT9 used
in the method of screening cancer of the present invention by bisulfite sequencing (BS) in
various normal and cancerous tissue samples: (A) uterine cervix, (B) liver, (C) colon, (D)

breast, (E) oral tissue, and (F) endometrial tissue.

Detailed Description of the Invention

[0052] The present invention will be further illustrated by the following examples.
However, the examples are only for illustrative purpose and should not be construed as any
limitation to the present invention.

Example 1: Materials and methods

1. Materials

[0053] The tested materials comprise a series of intact cervical lesion samples, including:
squamous cell carcinoma (SCC), adenocarcinoma (AC), and normal cervical samples. All
the cervical samples (SCC + AC, n=20; normal, n=20), ovary samples (cancer of ovary, n=19;
normal, n=14), colon samples (Ca of colon, n=18; normal, n=18), liver tissue samples (HCC,
n=18; normal, n=18), oral samples (oral Ca, n=20; normal, n=19), endometrial cancer
samples (endometrial Ca, n=20; normal, n=20), breast tissue samples (cancer of breast, n=17;
normal, n=17), sarcoma samples (sarcoma, n=18; normal, n=16) are obtained from Tri-
Service General Hospital in Taipei. The genomic DNA of each sample is extracted using
QIAamp DNA kit followed by DNA modification kit (CpGenomeTM DNA Modification Kit,
Millipore, Temecula, CA) produced by Millipore to perform bisulfite modification for
analysis of DNA methylation of the whole genome.

2. Analysis of DNA methylation using whole genomic methylation chip (Illuminea Infinium
HumanMethylation27 BeadChip)

[0054] Extract DNA from cancer tissue samples and normal tissue samples, respectively.
Subject the extracted DNA to bisulfite modification and then adjust the products to an equal
concentration (ng/pl). Mix the cancer tissue sample DNA or normal tissue sample DNA
having the same concentration into two samples for detection, and analyze the degree of
methylation of the whole genome on Infinium HumanMethylation27 methylation chip

(Illumina, San Diego, CA). The experimental steps are performed according to the
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manufacturer's instructions. Analyze the degree of methylation of genes on each chip using
[llumina chip scanner (Bead Array reader) and GenomeStudio software (Illumina).

[0055] Infinium HumanMethylation27 methylation chip contains 14,475 genes and can
detect the degree of methylation on 27,578 CpG sites in these genes. The analysis of degree
of methylation on CpG sites is presented by "B values." The B value of each CpG site is
between 0 and 1, where 0 represents no methylation and 1 represents 100% methylation.

3. Bisulfite modification, quantitative methylation-specific PCR (qMSP), and pyrosequencing
[0056] Use the DNA modification kit (CpGenomeTM DNA Modification Kit, Millipore,
Temecula, CA) produced by Millipore to perform bisulfite modification: obtain 1 pg sample
genomic DNA and perform chemical modification to the genomic DNA using sodium
bisulfite. In single chain DNA, all non-methylated cytosine will undergo deamination and be
converted into uracil. Methylated cytosine will not be modified and will maintain the status
of 5-methylcytosine. Finally, dissolve the sample DNA after reaction into 70ul, 55°C TE
buffer for methylation specific quantitative PCR.

[0057] Use the normal DNA of human peripheral blood for bisulfite modification and use
the same as a control group that contains non-methylated promoter sequence.

[0058] Use qMSP primers and probes to perform methylation specific quantitative PCR
analysis on 1 pg sample genomic DNA that has been modified by bisulfite and control DNA.
The gMSP primers and probes specifically recognize methylated gene sequence. The
sequences of the qMSP primers and probes for each target gene are shown in Table 1. The
total volume of methylation specific quantitative PCR product is 20ul comprising 1 pl
modified template DNA, 250 nM of each primer, 225 nM of fluorescence probe and 2X
FastStart Universal Probe Master (Rox) (Roche). The mixed reactants are placed in ABI
7900HT Fast Real-Time PCR System. The initial denature is performed at 95°C for 10
minutes followed by denature at 95°C for 15 seconds, annealing at 60°C and synthesis for 1
minute as a cycle. The denature, annealing and synthesis steps are repeated for 45 cycles.
Methylation quantitative data analysis is performed using SDS 2.3 software, setting the
threshold =0.128 and the baseline between 3 to 15. Based on the methylation Index (Meth-
Index) formula: [100,00x2]*[(COL2A of Ct)-(Gene of Ct)]), subject the internal control
gene COL2A and the quantitative data of methylation specific genes to calculation for the

degree of methylation of target genes in the samples.

Table 1 Sequences of MSP primers used in Methylation Specific PCR



Gene Name Species of .
primers/probes Sequences of primers/probes

Positive
strand(F') 5° ggttaggtagtttcgttttcggatagtc 3’ SEQ ID No: 10

ADRAID M Negative 5’ aaacacaaaacgaacgaccgaca 3’ SEQ ID No: 11
strand(R")
Positive

AJAPI M strand(F') 5’ tttggtagagtttttcgattcggtage 3’ SEQ ID No: 12
Negative 5’ accgaaactccgegecgataa 3’ SEQ ID No: 13
strand(R")
Positive

HS3ST?2 M strand(F') 5’ gtaagagtttgggagcgttcgagte 3’ SEQ ID No: 14
Negative 5’ caaaaaatcccgaaaacaacgac 3’ SEQ ID No: 15
strand(R")
Positive

MAGI? M strand(F') 5’ cgtagagttcgagatgtggtattaggc 3’ SEQ ID No: 16
Negative 5’ aaactcctatacgaaaaaaacgegcta 3’ SEQ ID No: 17
strand(R")
Positive
strand(F') 5’ tactcccctcaaacttaaatccttte 3° SEQ ID No: 18

POU4E2 M Negative 5’ gcgggacgttgcgaag 3’ SEQ ID No: 19
strand(R")
Positive

POUAF3 M strand(F') 5° agcgcgggcegttgagtage 3° SEQ ID No: 20
Negative 5’ cgcgcetcctaacaaaataacaacgaa 3’ SEQ ID No: 21
strand(R")
Positive

PTGDR M strand(F') 5’ ttgtttcgcgttttttaatgttage 3° SEQ ID No: 22
Negative 5’ aaaaaaactccgaaaacgacgaaat 3’ SEQ ID No: 23
strand(R")
Positive

SOX]7* M strand(F') 5’ ggagattcgcgtagttttcg 3° SEQ ID No: 24
Negative 5’ aacccgaccatcaccgeg 3’ SEQ ID No: 25
strand(R")
Positive

SYT9 M strand(F') 5’ tggggtcgtegttattttattttge 3° SEQ ID No: 26
Negative 5’ ccgcccgatcccteegte 3° SEQ ID No: 27

strand(R")

Primer species M represents the MSP primer that can specifically recognize methylated

gene sequences
[0059] The purpose of using pyrosequencing to analyze the fragment of target gene is to

accurately quantify the percentage of degree of methylation on CpG sites of the target genes.
Before performing pyrosequencing, the software PyroMark Assay Design 2.0 (QIAGEN)
should be used to design the primers for biotin marker. Use PCR amplification to cover the
gene fragment of target gene CpG sites followed by pyrosequencing to detect the percentage

of methylation on CpG sites of the target genes. First of all, add the Pap smear cell or tissue
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sample DNA that has been modified by bisulfite to the primer pairs containing biotin label
and the PCR reaction solution of PyroMark PCR kit (QIAGEN). After PCR amplification of
target fragment, check whether the PCR amplified fragment is correct with 2.0 % agar gel.
Perform purification and denature of the DNA sample using PyroMark Q24 Vacuum
Workstation (QIAGEN). After addition of sequencing primers, perform pyrosequencing and
methylation analysis using PyroMark Q24 System (QIAGEN).

Example 2: Screening of methylated target genes

[0060] Screen 14,475 genes using Infinium HumanMethylation27K methylation chips.
[0061] (1) Select those having higher methylation rate score (B value >0.4 and <0.4),
combine Gene Expression database (GE07803), and analyze gene enrichment (The Database
for Annotation, Visualization and Integrated Discovery, DAVID). 92 genes are selected;
[0062] (2) Cancer cell lines are treated with 5-AZc and TSA. Analyze the 92 genes using
QRT-PCR to confirm that gene expression is influenced by methylation. 61 genes are left;
[0063] (3) Mix the samples to be detected and use MSP to analyze DNA methylation of
the 61 genes. 26 genes are left;

[0064] (4) Analyze DNA methylation in cancer samples for the 26 genes by MSP. 21
genes are left;

[0065] (5) Analyze DNA methylation in cancer tissues for the 21 genes by MSP. 16
genes are left;

[0066] (6) Analyze DNA methylation in cancer samples for the 16 genes by Q-MSP. 14
genes are left.

[0067] Confirm the methylation status of genes by pyrosequencing. The selected final
nine target genes may be highly methylated in cancer cells. The genes are: ADRA1D (SEQ
ID No: 1), AJAP1 (SEQ ID No: 2), HS3ST2 (SEQ ID No: 3), MAGI2 (SEQ ID No:4),
POU4F2 (SEQ ID No:5), POU4F3 (SEQ ID No:6), PTGDR (SEQ ID No:7), SOX17 (SEQ
ID No:8) and SYT9 (SEQ ID No: 9). The detailed information is shown in Table 3. From
Table 3, it can be known that while HS3ST2 is known to be associated with colon cancer and
breast cancer and POU4F2 and SOX17 are known to be associated with breast cancer and
liver cancer, there are few researches that demonstrate the association between these genes

and cervical cancer or other cancer.

Table 3 The detailed information of methylated genes selected with Infinium
HumanMethylation27K methylation chip in cervical cancer or other cancers
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Gene name UniGene Location in Gene full name SEQ ID No
number chromosome

ADRAID NM 000678 20pl3 alpha-1D-, receptor SEQ ID No:

adherens junctions associated

AJAP1 NM 018836 1p36.32 . SEQ ID No:
- protein 1
heparan sulfate
HS3ST2 NM 006043 16pl2 (glucosamine) 3-O- SEQ ID No:

sulfotransferase 2

membrane associated
MAGI2 NM 012301 7q21 guanylate kinase, WW and SEQ ID No:
PDZ domain containing 2

POUA4F2 NM 004575 4q31.2 POU class 4 homeobox 2 SEQ ID No:
POU4F3 NM 002700 5q32 POU class 4 homeobox 3 SEQ ID No:
PTGDR NM_ 000953 14q22.1 prostaglandin D2 receptor SEQ ID No:

SRY (sex determining region

SOX17 NM 022454 8qll1.23 Y)-box 17

SEQ ID No:

SYT9 NM 175733 1l1pl5.4 synaptotagmin [X SEQ ID No:

Example 3: Methylation analysis of target genes in cervical cancer samples

[0068] Use methylation specific PCR (MSP) to analyze the methylation status of the nine
target genes in cervical squamous cell cancer samples. The results show the degree of
methylation of ADRAID, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR, SOX17
and SYT9 in normal cervical samples (SCC N) (the medians are 0.34, 0.18, 0.19, 2.58, 7.62,
0.77, 0.16, 0.17 and 0.31, respectively); and the degree of methylation of ADRA1D, AJAPI,
HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR, SOX17 and SYT9 in cervical cancer samples
(SCC T) (the medians are 911.37, 1558.97, 1088.65, 713.92, 535.01, 1552.71, 305.84, 248.29
and 551.84, respectively). After Mann-Whitney test, the two groups of data reach P<0.0001
among each group. The difference is statistically significant. The above are as shown in
Figure 1(A), Figure 2(A), Figure 3(A), Figure 4(A), Figure 5(A), Figure 6(A), Figure 7(A),
Figure 8(A), and Figure 9(A).

Example 4: Methylation analysis of target genes in ovarian tumor samples
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[0069] Use methylation specific PCR (MSP) to analyze the methylation status of the
seven target genes in ovarian tumor samples. The results show the degree of methylation of
ADRAI1D, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3 and PTGDR in benign ovarian
tumor samples (ovary N) (the medians are 4.25, 5.19, 0.00, 10.91, 2.06, 3.60 and 1.57,
respectively); and the degree of methylation of ADRAID, AJAP1, HS3ST2, MAGI2,
POU4F2, POU4F3 and PTGDR in malignant ovarian tumor samples (ovary T) (the medians
are 13.62, 10.76, 114.38, 33.08, 4.28, 21.97 and 28.40, respectively). After Mann-Whitney
test, the two groups of data reach P<0.05 among each group. The difference is statistically
significant. The above are as shown in Figure 1(B), Figure 2(B), Figure 3(B), Figure 4(B),
Figure 5(B), Figure 6(B), and Figure 7(B).

Example 5: Methylation analysis of target genes in liver cancer samples

[0070] Use methylation specific PCR (MSP) to analyze the methylation status of the five
target genes in liver cancer samples. The results show the degree of methylation of
ADRAI1D, POU4F2, PTGDR, SOX17 and SYT9 in normal liver tissue samples (HCC N)
(the medians are 35.29, 6.25, 49.30, 20.15 and 19.70, respectively); and the degree of
methylation of ADRAID, POU4F2, PTGDR, SOX17 and SYT9 in liver cancer samples
(HCC T) (the medians are 202.10, 53.73, 275.76, 111.25 and 154.65, respectively). After
Mann-Whitney test, the two groups of data reach P<(0.0001 among each group. The
difference is statistically significant. The above are as shown in Figure 1(C), Figure 5(C),

Figure 7(C), Figure 8(B), and Figure 9(B).

Example 6: Methylation analysis of target genes in colon cancer samples

[0071] Use methylation specific PCR (MSP) to analyze the methylation status of the
eight target genes in colon cancer samples. The results show the degree of methylation of
ADRAID, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, SOX17 and SYT9 in normal colon
tissue samples (colon N) (the medians are 59.21, 228.97, 292.95, 123.44, 591.64, 249.72,
80.12 and 52.63, respectively); and the degree of methylation of ADRA1D, AJAP1, HS3ST2,
MAGI2, POU4F2, POU4F3, SOX17 and SYT9 in colon cancer samples (colon T) (the
medians are 83.47, 2312.91, 2301.12, 799.41, 1615.48, 1058.53, 751.06 and 601.65,
respectively). After Mann-Whitney test, the two groups of data reach P<0.05 among each
group. The difference is statistically significant. The above are as shown in Figure 1(D),

Figure 2(C), Figure 3(C), Figure 4(C), Figure 5(D), Figure 6(C), Figure 8(C), and Figure 9(C).
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Example 7: Methylation analysis of target genes in breast cancer samples

[0072] Use methylation specific PCR (MSP) to analyze the methylation status of the nine
target genes in cervical squamous cell cancer samples. The results show the degree of
methylation of ADRAID, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR, SOX17
and SYTO9 in normal breast tissue samples (breast Ca N) (the medians are 11.78, 22.28,
112.81, 24.55, 30.23, 31.29, 43.64, 12.02 and 5.53, respectively); and the degree of
methylation of ADRAID, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR, SOX17
and SYT9 in breast cancer samples (breast Ca T) (the medians are 57.19, 260.96, 281.64,
193.70, 77.06, 310.34, 341.97, 77.05 and 25.24, respectively). After Mann-Whitney test, the
two groups of data reach P<0.01 among each group. The difference is statistically significant.
The above are as shown in Figure 1(E), Figure 2(D), Figure 3(D), Figure 4(D), Figure 5(E),
Figure 6(D), Figure 7(D), Figure 8(D), and Figure 9(D).

Example 8: Methylation analysis of target genes in oral cancer samples

[0073] Use methylation specific PCR (MSP) to analyze the methylation status of the
seven target genes in oral cancer samples. The results show the degree of methylation of
ADRAID, AJAP1, HS3ST2, MAGI2, POU4F2, PTGDR and SYT9 in normal oral tissue
samples (oral Ca N) (the medians are 10.25, 0.0065, 115.98, 0.00, 30.23, 10.47 and 0.00,
respectively); and the degree of methylation of ADRAI1D, AJAP1, HS3ST2, MAGI2,
POU4F2, PTGDR and SYT9 in oral cancer samples (oral Ca T) (the medians are 26.44,
0.0107, 381.49, 54.59, 77.06, 32.78 and 10.85, respectively). After Mann-Whitney test, the
two groups of data reach P<0.05 among each group. The difference is statistically significant.
The above are as shown in Figure 1(F), Figure 2(E), Figure 3(E), Figure 4(E), Figure 5(F),
Figure 7(E), and Figure 9(E).

Example 9: Methylation analysis of target genes in endometrial cancer samples

[0074] Use methylation specific PCR (MSP) to analyze the methylation status of the
seven target genes in endometrial cancer samples. The results show the degree of
methylation of AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR and SYT9 in normal
endometrial tissue samples (Em N) (the medians are 0.00, 0.00, 0.00, 16.42, 0.31, 0.00 and
0.63, respectively); and the degree of methylation of AJAP1, HS3ST2, MAGI2, POU4F2,
POUA4F3, PTGDR and SYT9 in endometrial cancer samples (Em T) (the medians are 535.78,
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1456.23, 504.15, 248.83, 89.86, 148.19 and 0.43, respectively). After Mann-Whitney test,
the two groups of data reach P<0.05 among each group. The difference is statistically
significant. The above are as shown in Figure 2(F), Figure 3(F), Figure 4(F), Figure 5(G),
Figure 6(E), Figure 7(F), and Figure 9(F).

Example 10: Methylation analysis of target genes in sarcoma samples

[0075] Use methylation specific PCR (MSP) to analyze the methylation status of the two
target genes in sarcoma samples. The results show the degree of methylation of MAGI2 and
POUA4F3 in benign sarcoma samples (sar N) (the medians are 0.00 and 0.31, respectively);
and the degree of methylation of MAGI2 and POU4F3 in malignant sarcoma samples (sar T)
(the medians are 5.20 and 89.86, respectively). After Mann-Whitney test, the two groups of
data reach P<0.05 among each group. The difference is statistically significant. The above
are as shown in Figure 4(G) and Figure 6(F).

[0076] The above detailed descriptions are specific illustrations to the embodiments of
the present invention. However, the examples are not used to limit the patent scope of the
present invention. The equivalent practice or alteration that do not deviate from the present
invention such as alteration in the way to determine the degree of methylation of each target
gene in the specimen to be detected and equivalent examples, should be covered in the patent

scope.
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Claims
What is claimed is:

1. A method III for screening cancer, which detects the methylation status of target
gene in the cells of a specimen to be detected, and the detection serves as a screening
indicator of the presence or absence of cancer, characterized in that the method comprises the
following steps:

step 1: providing the specimen to be detected;

step 2: detecting the methylation status of CpG sequence of at least one target gene
which is at least one of ADRA1D, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR,
SOX17 and SYT9 in genomic DNA of the specimen; and

step 3: determining whether cancer or precancerous lesions are present in the
specimen according to the methylation status of the target gene, or utilizing the methylation
status as an indicator of prognosis after treatment.

2. The method III for screening cancer according to Claim 1, characterized in that the
specimen to be detected is Pap smear, ascites, blood, urine, feces, phlegm, oral mucosal cells,
gastric fluid, bile, cervical epithelial cells, or an in vitro sample of cancer tissues after surgery.

3. The method III for screening cancer according to Claim 1, characterized in that the
method of detecting the methylation status of CpG sequence of target gene is methylation
specific polymerase chain reaction, quantitative methylation specific polymerase chain
reaction, bisulfite sequencing, microarray, mass spectrometry, denaturing high performance
liquid chromatography, or pyrosequencing.

4. The method III for screening cancer according to Claim 1, characterized in that the
target gene ADRA1D has the nucleotide sequence as set forth in SEQ ID NO: 1, the target
gene AJAPI1 has the nucleotide sequence as set forth in SEQ ID NO: 2, the target gene
HS3ST2 has the nucleotide sequence as set forth in SEQ ID NO: 3, the target gene MAGI2

has the nucleotide sequence as set forth in SEQ ID NO: 4, the target gene POU4F2 has the
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nucleotide sequence as set forth in SEQ ID NO: 5, the target gene POU4F3 has the nucleotide
sequence as set forth in SEQ ID NO: 6, the target gene PTGDR has the nucleotide sequence
as set forth in SEQ ID NO: 7, the target gene SOX17 has the nucleotide sequence as set forth
in SEQ ID NO: 8, the target gene SYT9 has the nucleotide sequence as set forth in SEQ ID
NO: 9.

5. The method III for screening cancer according to Claim 1, characterized in that the
methylation status of the target gene ADRAID is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 10-11, the methylation status of the target
gene AJAPI1 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 12-13, the methylation status of the target gene HS3ST2 is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 14-15, the
methylation status of the target gene MAGI2 is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 16-17, the methylation status of the target
gene POU4F?2 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 18-19, the methylation status of the target gene POU4F3 is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 20-21, the
methylation status of the target gene PTGDR is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 22-23, the methylation status of the target
gene SOX17 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 24-25, the methylation status of the target gene SYTO is detected by the primer
pairs having the nucleotide sequences as set forth in SEQ ID NO: 26-27; the primers
comprise sequences having at least 80% sequence identity, complementarity or at least 10
contiguous nucleotides identical to the corresponding sequences.

6. A method for screening cervical cancer, which detects the methylation status of

target gene in the cells of a specimen to be detected, and the detection serves as a screening
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indicator of the presence or absence of cervical cancer, characterized in that the method
comprises the following steps:

step 1: providing the specimen to be detected;

step 2: detecting the methylation status of CpG sequence of at least one target gene
which is at least one of ADRA1D, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR,
SOX17 and SYT9 in genomic DNA of the specimen; and

step 3: determining whether cervical cancer or pre-cervical cancer lesions are present
in the specimen according to the methylation status of the target gene, or utilizing the
methylation status as an indicator of prognosis after treatment.

7. The method for screening cervical cancer according to Claim 6, characterized in
that the specimen to be detected is Pap smear, blood, urine, cervical epithelial cells, or an in
vitro sample of cancer tissues after surgery.

8. The method for screening cervical cancer according to Claim 6, characterized in
that the specimen to be detected is abnormal Pap smear.

9. The method for screening cervical cancer according to Claim 6, characterized in
that the specimen to be detected is cervical cell specimen which is positive in human
papilloma virus testing.

10. The method for screening cervical cancer according to Claim 6, characterized in
that the method of detecting the methylation status of CpG sequence of target gene is
methylation specific polymerase chain reaction, quantitative methylation specific polymerase
chain reaction, bisulfite sequencing, microarray, mass spectrometry, denaturing high
performance liquid chromatography, or pyrosequencing.

11. The method for screening cervical cancer according to Claim 6, characterized in
that the target gene ADRA1D has the nucleotide sequence as set forth in SEQ ID NO: 1, the

target gene AJAP1 has the nucleotide sequence as set forth in SEQ ID NO: 2, the target gene
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HS3ST2 has the nucleotide sequence as set forth in SEQ ID NO: 3, the target gene MAGI2
has the nucleotide sequence as set forth in SEQ ID NO: 4, the target gene POU4F2 has the
nucleotide sequence as set forth in SEQ ID NO: 5, the target gene POU4F3 has the nucleotide
sequence as set forth in SEQ ID NO: 6, the target gene PTGDR has the nucleotide sequence
as set forth in SEQ ID NO: 7, the target gene SOX17 has the nucleotide sequence as set forth
in SEQ ID NO: 8, the target gene SYT9 has the nucleotide sequence as set forth in SEQ ID
NO: 9.

12. The method for screening cervical cancer according to Claim 6, characterized in
that the methylation status of the target gene ADRAID is detected by the primer pairs having
the nucleotide sequences as set forth in SEQ ID NO: 10-11, the methylation status of the
target gene AJAPI1 is detected by the primer pairs having the nucleotide sequences as set
forth in SEQ ID NO: 12-13, the methylation status of the target gene HS3ST2 is detected by
the primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 14-15, the
methylation status of the target gene MAGI2 is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 16-17, the methylation status of the target
gene POU4F?2 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 18-19, the methylation status of the target gene POU4F3 is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 20-21, the
methylation status of the target gene PTGDR is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 22-23, the methylation status of the target
gene SOX17 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 24-25, the methylation status of the target gene SYTO is detected by the primer
pairs having the nucleotide sequences as set forth in SEQ ID NO: 26-27; the primers
comprise sequences having at least 80% sequence identity, complementarity or at least 10

contiguous nucleotides identical to the corresponding sequences.
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13. A method for screening ovarian cancer, which detects the methylation status of
target gene in the cells of a specimen to be detected, and the detection serves as a screening
indicator of the presence or absence of ovarian cancer, characterized in that the method
comprises the following steps:

step 1: providing the specimen to be detected;

step 2: detecting the methylation status of CpG sequence of at least one target gene
which is at least one of ADRA1D, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR,
SOX17 and SYT9 in genomic DNA of the specimen; and

step 3: determining whether ovarian cancer is present in the specimen according to the
methylation status of the target gene, or utilizing the methylation status as an indicator of
prognosis after treatment.

14. The method for screening ovarian cancer according to Claim 13, characterized in
that the specimen to be detected is ovarian cancer tissue, ascites, blood, urine, or an in vitro
sample of cancer tissues after surgery.

15. The method for screening ovarian cancer according to Claim 13, characterized in
that the method of detecting the methylation status of CpG sequence of target gene is
methylation specific polymerase chain reaction, quantitative methylation specific polymerase
chain reaction, bisulfite sequencing, microarray, mass spectrometry, denaturing high
performance liquid chromatography, or pyrosequencing.

16. The method for screening ovarian cancer according to Claim 13, characterized in
that the target gene ADRA1D has the nucleotide sequence as set forth in SEQ ID NO: 1, the
target gene AJAP1 has the nucleotide sequence as set forth in SEQ ID NO: 2, the target gene
HS3ST2 has the nucleotide sequence as set forth in SEQ ID NO: 3, the target gene MAGI2
has the nucleotide sequence as set forth in SEQ ID NO: 4, the target gene POU4F2 has the

nucleotide sequence as set forth in SEQ ID NO: 5, the target gene POU4F3 has the nucleotide
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sequence as set forth in SEQ ID NO: 6, the target gene PTGDR has the nucleotide sequence
as set forth in SEQ ID NO: 7, the target gene SOX17 has the nucleotide sequence as set forth
in SEQ ID NO: 8, the target gene SYT9 has the nucleotide sequence as set forth in SEQ ID
NO: 9.

17. The method for screening ovarian cancer according to Claim 13, characterized in
that the methylation status of the target gene ADRAID is detected by the primer pairs having
the nucleotide sequences as set forth in SEQ ID NO: 10-11, the methylation status of the
target gene AJAPI1 is detected by the primer pairs having the nucleotide sequences as set
forth in SEQ ID NO: 12-13, the methylation status of the target gene HS3ST2 is detected by
the primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 14-15, the
methylation status of the target gene MAGI2 is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 16-17, the methylation status of the target
gene POU4F?2 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 18-19, the methylation status of the target gene POU4F3 is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 20-21, the
methylation status of the target gene PTGDR is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 22-23, the methylation status of the target
gene SOX17 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 24-25, the methylation status of the target gene SYTO is detected by the primer
pairs having the nucleotide sequences as set forth in SEQ ID NO: 26-27; the primers
comprise sequences having at least 80% sequence identity, complementarity or at least 10
contiguous nucleotides identical to the corresponding sequences.

18. A method for screening liver cancer, which detects the methylation status of target

gene in the cells of a specimen to be detected, and the detection serves as a screening
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indicator of the presence or absence of liver cancer, characterized in that the method
comprises the following steps:

step 1: providing the specimen to be detected;

step 2: detecting the methylation status of CpG sequence of at least one target gene
which is at least one of ADRA1D, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR,
SOX17 and SYT9 in genomic DNA of the specimen; and

step 3: determining whether liver cancer is present in the specimen according to the
methylation status of the target gene, or utilizing the methylation status as an indicator of
prognosis after treatment.

19. The method for screening liver cancer according to Claim 18, characterized in that
the specimen to be detected is liver tissue, feces, gastric fluid, bile, ascites, blood, urine, or an
in vitro sample of cancer tissues after surgery.

20. The method for screening liver cancer according to Claim 18, characterized in that
the method of detecting the methylation status of CpG sequence of target gene is methylation
specific polymerase chain reaction, quantitative methylation specific polymerase chain
reaction, bisulfite sequencing, microarray, mass spectrometry, denaturing high performance
liquid chromatography, or pyrosequencing.

21. The method for screening liver cancer according to Claim 18, characterized in that
the target gene ADRAID has the nucleotide sequence as set forth in SEQ ID NO: 1, the
target gene AJAP1 has the nucleotide sequence as set forth in SEQ ID NO: 2, the target gene
HS3ST2 has the nucleotide sequence as set forth in SEQ ID NO: 3, the target gene MAGI2
has the nucleotide sequence as set forth in SEQ ID NO: 4, the target gene POU4F2 has the
nucleotide sequence as set forth in SEQ ID NO: 5, the target gene POU4F3 has the nucleotide
sequence as set forth in SEQ ID NO: 6, the target gene PTGDR has the nucleotide sequence

as set forth in SEQ ID NO: 7, the target gene SOX17 has the nucleotide sequence as set forth
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in SEQ ID NO: 8, the target gene SYT9 has the nucleotide sequence as set forth in SEQ ID
NO: 9.

22. The method for screening liver cancer according to Claim 18, characterized in that
the methylation status of the target gene ADRAI1D is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 10-11, the methylation status of the target
gene AJAPI1 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 12-13, the methylation status of the target gene HS3ST2 is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 14-15, the
methylation status of the target gene MAGI2 is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 16-17, the methylation status of the target
gene POU4F?2 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 18-19, the methylation status of the target gene POU4F3 is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 20-21, the
methylation status of the target gene PTGDR is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 22-23, the methylation status of the target
gene SOX17 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 24-25, the methylation status of the target gene SYTO is detected by the primer
pairs having the nucleotide sequences as set forth in SEQ ID NO: 26-27; the primers
comprise sequences having at least 80% sequence identity, complementarity or at least 10
contiguous nucleotides identical to the corresponding sequences.

23. A method for screening colon cancer, which detects the methylation status of
target gene in the cells of a specimen to be detected, and the detection serves as a screening
indicator of the presence or absence of colon cancer, characterized in that the method
comprises the following steps:

step 1: providing the specimen to be detected;
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step 2: detecting the methylation status of CpG sequence of at least one target gene
which is at least one of ADRA1D, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR,
SOX17 and SYT9 in genomic DNA of the specimen; and

step 3: determining whether colon cancer or pre-colon cancer lesions are present in
the specimen according to the methylation status of the target gene, or utilizing the
methylation status as an indicator of prognosis after treatment.

24. The method for screening colon cancer according to Claim 23, characterized in
that the specimen to be detected is colon tissue, ascites, blood, urine, feces, or an in vitro
sample of cancer tissues after surgery.

25. The method for screening colon cancer according to Claim 23, characterized in
that the method of detecting the methylation status of CpG sequence of target gene is
methylation specific polymerase chain reaction, quantitative methylation specific polymerase
chain reaction, bisulfite sequencing, microarray, mass spectrometry, denaturing high
performance liquid chromatography, or pyrosequencing.

26. The method for screening colon cancer according to Claim 23, characterized in
that the target gene ADRAI1D has the nucleotide sequence as set forth in SEQ ID NO: 1, the
target gene AJAP1 has the nucleotide sequence as set forth in SEQ ID NO: 2, the target gene
HS3ST2 has the nucleotide sequence as set forth in SEQ ID NO: 3, the target gene MAGI2
has the nucleotide sequence as set forth in SEQ ID NO: 4, the target gene POU4F2 has the
nucleotide sequence as set forth in SEQ ID NO: 5, the target gene POU4F3 has the nucleotide
sequence as set forth in SEQ ID NO: 6, the target gene PTGDR has the nucleotide sequence
as set forth in SEQ ID NO: 7, the target gene SOX17 has the nucleotide sequence as set forth
in SEQ ID NO: 8, the target gene SYTO9 has the nucleotide sequence as set forth in SEQ ID

NO: 9.
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27. The method for screening colon cancer according to Claim 23, characterized in
that the methylation status of the target gene ADRAID is detected by the primer pairs having
the nucleotide sequences as set forth in SEQ ID NO: 10-11, the methylation status of the
target gene AJAPI1 is detected by the primer pairs having the nucleotide sequences as set
forth in SEQ ID NO: 12-13, the methylation status of the target gene HS3ST2 is detected by
the primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 14-15, the
methylation status of the target gene MAGI2 is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 16-17, the methylation status of the target
gene POU4F?2 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 18-19, the methylation status of the target gene POU4F3 is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 20-21, the
methylation status of the target gene PTGDR is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 22-23, the methylation status of the target
gene SOX17 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 24-25, the methylation status of the target gene SYTO is detected by the primer
pairs having the nucleotide sequences as set forth in SEQ ID NO: 26-27; the primers
comprise sequences having at least 80% sequence identity, complementarity or at least 10
contiguous nucleotides identical to the corresponding sequences.

28. A method for screening breast cancer, which detects the methylation status of
target gene in the cells of a specimen to be detected, and the detection serves as a screening
indicator of the presence or absence of breast cancer, characterized in that the method
comprises the following steps:

step 1: providing the specimen to be detected;
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step 2: detecting the methylation status of CpG sequence of at least one target gene
which is at least one of ADRA1D, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR,
SOX17 and SYT9 in genomic DNA of the specimen; and

step 3: determining whether breast cancer is present in the specimen according to the
methylation status of the target gene, or utilizing the methylation status as an indicator of
prognosis after treatment.

29. The method for screening breast cancer according to Claim 28, characterized in
that the specimen to be detected is blood, urine, milk, secretions of the breast, cyst, puncture
and biopsy specimen, or an in vitro sample of cancer tissues after surgery.

30. The method for screening breast cancer according to Claim 28, characterized in
that the method of detecting the methylation status of CpG sequence of target gene is
methylation specific polymerase chain reaction, quantitative methylation specific polymerase
chain reaction, bisulfite sequencing, microarray, mass spectrometry, denaturing high
performance liquid chromatography, or pyrosequencing.

31. The method for screening breast cancer according to Claim 28, characterized in
that the target gene ADRAI1D has the nucleotide sequence as set forth in SEQ ID NO: 1, the
target gene AJAP1 has the nucleotide sequence as set forth in SEQ ID NO: 2, the target gene
HS3ST2 has the nucleotide sequence as set forth in SEQ ID NO: 3, the target gene MAGI2
has the nucleotide sequence as set forth in SEQ ID NO: 4, the target gene POU4F2 has the
nucleotide sequence as set forth in SEQ ID NO: 5, the target gene POU4F3 has the nucleotide
sequence as set forth in SEQ ID NO: 6, the target gene PTGDR has the nucleotide sequence
as set forth in SEQ ID NO: 7, the target gene SOX17 has the nucleotide sequence as set forth
in SEQ ID NO: 8, the target gene SYTO9 has the nucleotide sequence as set forth in SEQ ID

NO: 9.
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32. The method for screening breast cancer according to Claim 28, characterized in
that the methylation status of the target gene ADRAID is detected by the primer pairs having
the nucleotide sequences as set forth in SEQ ID NO: 10-11, the methylation status of the
target gene AJAPI1 is detected by the primer pairs having the nucleotide sequences as set
forth in SEQ ID NO: 12-13, the methylation status of the target gene HS3ST2 is detected by
the primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 14-15, the
methylation status of the target gene MAGI2 is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 16-17, the methylation status of the target
gene POU4F?2 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 18-19, the methylation status of the target gene POU4F3 is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 20-21, the
methylation status of the target gene PTGDR is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 22-23, the methylation status of the target
gene SOX17 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 24-25, the methylation status of the target gene SYTO is detected by the primer
pairs having the nucleotide sequences as set forth in SEQ ID NO: 26-27; the primers
comprise sequences having at least 80% sequence identity, complementarity or at least 10
contiguous nucleotides identical to the corresponding sequences.

33. A method for screening oral cancer, which detects the methylation status of target
gene in the cells of a specimen to be detected, and the detection serves as a screening
indicator of the presence or absence of oral cancer, characterized in that the method
comprises the following steps:

step 1: providing the specimen to be detected;
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step 2: detecting the methylation status of CpG sequence of at least one target gene
which is at least one of ADRA1D, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR,
SOX17 and SYT9 in genomic DNA of the specimen; and

step 3: determining whether oral cancer or pre-oral cancer lesions are present in the
specimen according to the methylation status of the target gene, or utilizing the methylation
status as an indicator of prognosis after treatment.

34. The method for screening oral cancer according to Claim 33, characterized in that
the specimen to be detected is blood, gargle cells, phlegm, oral mucosal cells, or an in vitro
sample of cancer tissues after surgery.

35. The method for screening oral cancer according to Claim 33, characterized in that
the method of detecting the methylation status of CpG sequence of target gene is methylation
specific polymerase chain reaction, quantitative methylation specific polymerase chain
reaction, bisulfite sequencing, microarray, mass spectrometry, denaturing high performance
liquid chromatography, or pyrosequencing.

36. The method for screening oral cancer according to Claim 33, characterized in that
the target gene ADRAID has the nucleotide sequence as set forth in SEQ ID NO: 1, the
target gene AJAP1 has the nucleotide sequence as set forth in SEQ ID NO: 2, the target gene
HS3ST2 has the nucleotide sequence as set forth in SEQ ID NO: 3, the target gene MAGI2
has the nucleotide sequence as set forth in SEQ ID NO: 4, the target gene POU4F2 has the
nucleotide sequence as set forth in SEQ ID NO: 5, the target gene POU4F3 has the nucleotide
sequence as set forth in SEQ ID NO: 6, the target gene PTGDR has the nucleotide sequence
as set forth in SEQ ID NO: 7, the target gene SOX17 has the nucleotide sequence as set forth
in SEQ ID NO: 8, the target gene SYTO9 has the nucleotide sequence as set forth in SEQ ID

NO: 9.
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37. The method for screening oral cancer according to Claim 33, characterized in that
the methylation status of the target gene ADRAI1D is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 10-11, the methylation status of the target
gene AJAPI1 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 12-13, the methylation status of the target gene HS3ST2 is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 14-15, the
methylation status of the target gene MAGI2 is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 16-17, the methylation status of the target
gene POU4F?2 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 18-19, the methylation status of the target gene POU4F3 is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 20-21, the
methylation status of the target gene PTGDR is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 22-23, the methylation status of the target
gene SOX17 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 24-25, the methylation status of the target gene SYTO is detected by the primer
pairs having the nucleotide sequences as set forth in SEQ ID NO: 26-27; the primers
comprise sequences having at least 80% sequence identity, complementarity or at least 10
contiguous nucleotides identical to the corresponding sequences.

38. A method for screening endometrial cancer, which detects the methylation status
of target gene in the cells of a specimen to be detected, and the detection serves as a
screening indicator of the presence or absence of endometrial cancer, characterized in that the
method comprises the following steps:

step 1: providing the specimen to be detected;
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step 2: detecting the methylation status of CpG sequence of at least one target gene
which is at least one of ADRA1D, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR,
SOX17 and SYT9 in genomic DNA of the specimen; and

step 3: determining whether endometrial cancer is present in the specimen according
to the methylation status of the target gene, or utilizing the methylation status as an indicator
of prognosis after treatment.

39. The method for screening endometrial cancer according to Claim 38,
characterized in that the specimen to be detected is blood, urine, vaginal-flushed substances,
menses, tissues from dilatation and curettage of uterine, or an in vitro sample of cancer
tissues after surgery.

40. The method for screening endometrial cancer according to Claim 38,
characterized in that the method of detecting the methylation status of CpG sequence of target
gene is methylation specific polymerase chain reaction, quantitative methylation specific
polymerase chain reaction, bisulfite sequencing, microarray, mass spectrometry, denaturing
high performance liquid chromatography, or pyrosequencing.

41. The method for screening endometrial cancer according to Claim 38,
characterized in that the target gene ADRAID has the nucleotide sequence as set forth in
SEQ ID NO: 1, the target gene AJAPI has the nucleotide sequence as set forth in SEQ ID
NO: 2, the target gene HS3ST2 has the nucleotide sequence as set forth in SEQ ID NO: 3, the
target gene MAGI2 has the nucleotide sequence as set forth in SEQ ID NO: 4, the target gene
POUA4F?2 has the nucleotide sequence as set forth in SEQ ID NO: 5, the target gene POU4F3
has the nucleotide sequence as set forth in SEQ ID NO: 6, the target gene PTGDR has the
nucleotide sequence as set forth in SEQ ID NO: 7, the target gene SOX17 has the nucleotide
sequence as set forth in SEQ ID NO: 8, the target gene SYT9 has the nucleotide sequence as

set forth in SEQ ID NO: 9.
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42. The method for screening endometrial cancer according to Claim 38,
characterized in that the methylation status of the target gene ADRAI1D is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 10-11, the
methylation status of the target gene AJAPI is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 12-13, the methylation status of the target
gene HS3ST?2 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 14-15, the methylation status of the target gene MAGI2 is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 16-17, the
methylation status of the target gene POU4F2 is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 18-19, the methylation status of the target
gene POU4F3 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 20-21, the methylation status of the target gene PTGDR is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 22-23, the
methylation status of the target gene SOX17 is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 24-25, the methylation status of the target
gene SYTY is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 26-27; the primers comprise sequences having at least 80% sequence identity,
complementarity or at least 10 contiguous nucleotides identical to the corresponding
sequences.

43. A method for screening sarcoma, which detects the methylation status of target
gene in the cells of a specimen to be detected, and the detection serves as a screening
indicator of the presence or absence of sarcoma, characterized in that the method comprises
the following steps:

step 1: providing the specimen to be detected;
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step 2: detecting the methylation status of CpG sequence of at least one target gene
which is at least one of ADRA1D, AJAP1, HS3ST2, MAGI2, POU4F2, POU4F3, PTGDR,
SOX17 and SYT9 in genomic DNA of the specimen; and

step 3: determining whether sarcoma is present in the specimen according to the
methylation status of the target gene, or utilizing the methylation status as an indicator of
prognosis after treatment.

44. The method for screening sarcoma according to Claim 43, characterized in that
the specimen to be detected is blood, urine, or an in vitro sample of cancer tissues after
surgery.

45. The method for screening sarcoma according to Claim 43, characterized in that
the method of detecting the methylation status of CpG sequence of target gene is methylation
specific polymerase chain reaction, quantitative methylation specific polymerase chain
reaction, bisulfite sequencing, microarray, mass spectrometry, denaturing high performance
liquid chromatography, or pyrosequencing.

46. The method for screening sarcoma according to Claim 43, characterized in that
the target gene ADRAID has the nucleotide sequence as set forth in SEQ ID NO: 1, the
target gene AJAP1 has the nucleotide sequence as set forth in SEQ ID NO: 2, the target gene
HS3ST2 has the nucleotide sequence as set forth in SEQ ID NO: 3, the target gene MAGI2
has the nucleotide sequence as set forth in SEQ ID NO: 4, the target gene POU4F2 has the
nucleotide sequence as set forth in SEQ ID NO: 5, the target gene POU4F3 has the nucleotide
sequence as set forth in SEQ ID NO: 6, the target gene PTGDR has the nucleotide sequence
as set forth in SEQ ID NO: 7, the target gene SOX17 has the nucleotide sequence as set forth
in SEQ ID NO: 8, the target gene SYTO9 has the nucleotide sequence as set forth in SEQ ID

NO: 9.
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47. The method for screening sarcoma according to Claim 43, characterized in that
the methylation status of the target gene ADRAI1D is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 10-11, the methylation status of the target
gene AJAPI1 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 12-13, the methylation status of the target gene HS3ST2 is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 14-15, the
methylation status of the target gene MAGI2 is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 16-17, the methylation status of the target
gene POU4F?2 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 18-19, the methylation status of the target gene POU4F3 is detected by the
primer pairs having the nucleotide sequences as set forth in SEQ ID NO: 20-21, the
methylation status of the target gene PTGDR is detected by the primer pairs having the
nucleotide sequences as set forth in SEQ ID NO: 22-23, the methylation status of the target
gene SOX17 is detected by the primer pairs having the nucleotide sequences as set forth in
SEQ ID NO: 24-25, the methylation status of the target gene SYTO is detected by the primer
pairs having the nucleotide sequences as set forth in SEQ ID NO: 26-27; the primers
comprise sequences having at least 80% sequence identity, complementarity or at least 10

contiguous nucleotides identical to the corresponding sequences.



SEQUENCE LISTING

<{110> NATIONAL DEFENSE MEDICAL CENTER
<120> METHOD III FOR SCREENING CANCER

<160> 27

<170> PatentIn version 3.1

210> 1
<211> 3500
<212> DNA
<213> Homo
<400> 1

ctcettgect
caagatttta
aactcactat
ggaagagctg
gaggagggag
gcttctcate
ggctatgggt
agggctcaag
gtatccagca
tgatttcctt
tctcecacat
ctgttaaaag
ggccctcact
tctcatttga
gcctggatte
agtgcecttt
caaggcccct
agtaacagtg
gtagccacag
cgacccttcce
ctggccagtg
aacccgcage
ctctggegge

gceccaaggge

sapiens

cccettteag
cttttggtca
agtaagtttce
tttccaagct
gccacccatce
tagaactcag
tctcegtece
ccctecteat
tggtgcectge
gtgecctetcece
ctgcacccgg
cctgecectga
catatttact
cagttgagga
agatgcggag
cccaccctet
tatttagggt
ggaaagttgg
cctgetgete
tgggctetet
gcgtgagaaa
ggcactgcecge
caaagccggg

accagcgagt

ttcccactgt
gctgctaget
caaaaaccaa
atgattataa
tctaaacatt
acatcctgcce
ctcccagaca
tctgcaacta
cacgtgccag
ctacccagtc
ggtccatacc
agaagcccta
cagttaaccc
actgaggcac
ccagactgtce
ggcacttaaa
agctatagaa
cgtatgtaga
ctgagcccat
tcacgccatc
aaggaggtgc
cgtceggtece
atcccgaaga

gaccgagaga

ccecteececte
aatccctaga
aataaaagaa
aagccttatc
tctgcagttt
cctgtgtcaa
cttctgcaaa
tgagacggca
cagccggtat
ctgctattge
agccccacac
ctccgetgac
tcaggccagg
aaagaggttc
tcacacccgce
cccteectet
aggtttattc
ccagcgtgtce
cgtacccagc
gcactggaca
ggcagatcca
gcagtccgcea
ccecgggacte

ctcgggggag

tcagaaagga
agccacgttg
gatttaatgg
ttcectggact
tttacttttt
ccataaccag
caggccttca
ttaccctect
ttttatgttg
tcaagaagct
ctcetegect
atgcccaggce
aggtagacat
cgctgttaat
cccgettaac
taaaaaggcc
ccgecatctga
ttgggcaggg
ctctgcccag
gaggcgtctg
tgcgggcagt
gatcccaggc

acgccttcaa

agggeggegag

agcccaaacce
ctttcgttte
ggaaggcctt
gggcaatggg
ctccaaagca
tgaacactag
tcteceetggt
tacagttagt
gctaactgta
tctcacacce
tccatectee
actgctctgg
cacttcttat
atggggcgga
catcctgcca
agaacaagaa
tacagggaaa
tccgagggcet
cacaggcttc
aaaccctgcece
cccaggagge
gettgetget
cgecaccgege

gaagagggac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440



gcegetgagg
ccgetaggssg
cccgagegeg
aagggtcccet
cttcctggeg
gcegetgeet
agagcgccge
gagcccggec
aggaacttgg
ctatgccctg
cggeegegeg
ccggacagca
gceecectegg
gtggtgggeg
ggcgegeecey
ggcgtgggeg
cttgtcatcce
gtgaacctgg
atggaggttc
gacgtgctgt
gtgggegtgce
atcctggcece
aaggagccceg
gtcttctecet
cgecgtgtacg
cgaggcaagg
gacggggcgce
cgectgetcea
gtcttcgtge
tcccaccgge
tgggcgacce
caggtgtgca
cgtttcacag
tgctgetgge
tgtggtcgge

<210> 2
<211> 3500

gccaagggss
agagcegeggg
cgccagegec
tctaccctgg
ctgccecectee
gcaccgececeg
gcgegtageg
geegeeeggg
gcaggaccce
tgctceecte
ttgagatgac
gcgecagggss
agggcececegsgce
caggcagegg
gcgacgtgaa
tgggecgtett
tctcagtgge
ccgtggecega
tgggettctg
gctgecacgge
gccactcact
tgetetgggt
tgcececectga
ccgtgtgete
tggtcgegeg
cctccgaggt
acggcatgcg
agttctceceg
tctgetggtt
cccteetgtt
ccacctgaac
tgcaccattt
gcttctaact
ccctctaaaa

agtgtatgtg

agggggtceeg
cttgggcacc

gcagccccecce
agtgtggcge
tcggteccege
gceccggage
ggccececegget
ccaggcagct
gacgggacce
cctgeeggee
tttccgegat
ctccagegeg
ggtgggeggce
cgaggacaac
tggcacggeg
cctggcecagcece
ctgcaaccgce
cctgetgetg
ggecectttgge
ctccatcctce
caagtaccca
cgtagccectg
cgagcgette
cttctacctg
cagcaccacg
ggtgctgege
cagcgccaag
tgagaagaaa
ccctttette
ctccectgage
ctagaaggtt
tgtggagtgce
tttctgtceet

ataaaacgtc

ggagaggagc
tgcggagagg
ggaccccgac
ccgtcteteg
cceceegegee
cgeecgetttg
cttcggtget
ccgetetegg
gtgegeggag
gctegttetg
ctcctgageg
ggcggeggceyg
gtgecgggss
cggagctcceg
geegteggss
ttcatcctta
cacctgcaga
agcgccacceg
cgecgeettet
agcctctgea
gccatcatga
gtggtgtceg
tgcggtatca
cccatggegg
cgcagccteg
atccactgtce
ggccacacct
gcggecaaga
tttgtectge
ctatggcggt
gacttagcaa
caaggaacgg
tceettette
tgtgaaaatc

gggaaggaac
cgtgggtggce
acaatcgctt
geeegggteg
gagttgggag
ccegettgee
actccacggce
acagccgege
ctgcatctgg
tgceceeggee
tcagtttcga
ggggceagegce
gcgeggeegs
cgggggagcec
gactggtggt
tggeegtgge
ccgtcaccaa
tactgccctt
gcgacgtatg
ccatctccgt
ccgagcgeaa
tagggccceccet
ccgaggaggce
tcatcgtggt
aggegggegt
geggegeggce
tccgecagete
ctctggeccat
cgctcggtga
gcecteetgg
gtcctgagte
ttcttcatcece
ttttccaage

tgggegggca

gcaaagggca
tgctgeggga
gtcctgageg
ccecectecete
cgeccgecagtg
gggcacgctce
cggeeteggg
tcegegteac
agcceccgegg
cggccaccga
gggaccccege
gggeggegeg
cggeggegge
ggggagegeg
gagcgegeag
aggtaacctg
ctatttcatc
ctcggcecacce
ggcegecegtg
ggaccggtac
ggcggeegec
getgggetgg
gggctacget
catgtactgc
caagcgcegag
cacgggcgcec
gctctecgtg
cgtcgtgggt
gtgaccccte
cacccagact
tcctaagagg
tcgecaggtt
cttgggctta

tctgcccata

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3500



<212> DNA
<213> Homo sapiens
<400> 2

acagatgagg agaccgaggg tcggagagge cacacaactc ggecaggacce ccgagttage

aagcgctgge ccectggteca gecacggeaa ggetggeect cectgecacca cactteecetg

cctctggeee tetgeeggga
gcagagtcca atcctgtgee
gggtgaaagg getgetiggg
ccccaagceca tggtectecet
ggaggcctca cctgtgaagt
tggggegatt ccagagetgg
ggcatggtat atcccceegece
ttccaaggcece cggattctge
cgtggtttct caaggegtca
gtgaaaggtc ccecgeccage
ttgtttttgt ttgttttttg
atgggaaggg agcagtgaaa
ttccagtgac tcctececggag
gaccgttggg taattggggs
aagctccgac ccggaacgeg
gagtccctcg taggegacce
gccceccaggaa acttttegeg
ggccgecececee tececcaaagt
aacctcgaac ggcttegegt
gcggtccaat cctageectge

gaccggggat

acagcgcccce

g888aagges
ccaccacccg

geegggeeca ggecagggec

agcegggeeg
aggcagacgc
ggegegeeces
gcgtecccac
ctgccagtcet
acttgagtgg
gaggggactc
ggecgeggage

ggegggegega
gaggagggag
geggggececee
gcceegeget
ccgggeegeg
cgccgatcgg
gcgteegtee
tccggetgga

gtcttggteg
tggctectea

ggacttaagc
ggctectgecee
gcttececegee
cctgggtcaa
ccttgecacct
actgccctca
gcgggtetge
gtctgtecte
caaatacaga
cgeeggtgga
caagggectg
cataggaccg
gtgacttcat
tcggacagac
cagccccecege
agctctecgg
gccatccecggt
ggcctetete
gctgcaggag
cggecgaccce
tcgagctccce
gttgggaccg
gecggetgage
gggatccceceg
ccacggegec
gcegtetgea
cggeggagec
gcgtecgegte

ggcaagagcce

agcgececgeceg gectecectee tegeegececece

tgctgegeeg cgacagegece ggaacacgcec

ggaagtcact gtcttcatce tecctgeeegg
agaccgttgg caaagatcct ggaggectgg
cccaagctat ggttcgectg ggagactgag
ttccaccccee tcactggetg ccecteccag
cctctcaccce cccacggete tcacatggece
gcacctgcac agagcacaga gcgaaggcetc
ttccccagtg aagggtggea ccagtgtect
gcctgtggag gattaaaage agggttttge
agaggattcc gcecccatgte acttetetceca
ctttaagtgc cccccatttg ttttttgttg
ctaaccaggt aggcacagag gagtcctgge
gagtccggga ggecccagatt cecectggaact
gccaggceage agetgegetg ggegatgagg
ggcttecgetg ggttecgggge agaagegeceg
caacgcagaa gccecgegeag ccgageagag
gctecectgege ggeecegegtg getcagetee
tccatgecgece cccacccagt ccttettegg
gtccactggg cgeccccecgta accgggtegg
taccctggca acaccatceccg geggegececeg
gagcctttcg caaggtgggg accgggacge
gceeecgeectg cgetgtegee cetgetggge
ggceecegea agglggggeyg gecgageagga
gttcgagggg cggggaaggce gggtgacgty
gctcegggag gecgggggega gegegeggag
agcgegggeg getetgegge gggegeggty
cgecgectect cecgegeggeg ccgecgecge
ctcgeeecge gegeeteteg tgeeegecete
gagcgagcge tcagacggag cceceegggea
tctggecagag cceceeecgace cggeagegeg
accccaaacc ctaagcageg ccgecccate
gcgegeeggg agacacgeac cgtgagegge
ggagggcgaa geegeggete cccageectt
ccgeeteget geecgeetteg ctgtgeegee

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



ggcggagggg geegegagee cegegeeecg gecggaggat gtgegeeece gegggecegece
cagcctgage catgegecce aacggeggeg gegegeegge cggeatggag cecegegegg
ccgegetetg actegetgtg cgeeecgegg ccggeggeeg gecgggaggeg geggaccegag
agccggagac cggegeegeg ggacggaage gagegggege gggegeegeg cagatggect
gggcgagceca ggtetgagge ccegeteccee gaaacgtgac catgtggatt caacagettt
taggactcag gtgagcgacc cggeeggege cgggtgegty tgggegegty ggtgecagge
tgggcggaag cggegettte ctetatgttg caaatcaagg gaccectett cgettecege
aagcgggcaa cggggtgeac cggtageecgg aaaggggege cecgececggag cctggageag
caccgeggece ctggegggga geggeegggt cteccagggtt cecgegegtee ggggtegggg
cagcggegee cgeeccagea acccgggaag tggggeegge caggegegee cgeageteta
ggagccagca gegeagtgte ctggeegget geceeggege gectecteee cggggeeegg
ggcgaggege cggeegetgg gegeggeggg cgegggggece ggggetgeeg gggaaageta
aagctccggg ctcecagega gagettegea ggeggagtty gaggaaacca cagecaaaca
gccactceccge teeceettet cetttetegg ggeccegggg ctgagecaggg gecteccagg
ctcccagetg ccgacccage tgtttgeggg tgaccteegg geececgacggg cgetcacage
tggcgggeag ctggggeggg agagetgggg ttettgggga geteeggegg cecacceceget
gtaaacacac acgcacatac gcececgeecgge gegeeegggg cttgtetgtg tetgggacte
cagggccaga tggaagaggg ggttcgagee tagagecegt ggtgggggtg tecagaaaga
cccttetcecgg caaactttge cageccegeceg gggttetegg gettetetgg cttetgectg
gggtggccca gggeccacca gagecacaget gtegtttttg ctgggecagge tgectetgag
ccctegeceet cetgeegggg cattcaccga getegtgeat ttgggteeecg ggttggaace
gcgagegggg aggacagagg tggaggegga gageagegtg cggttetega gtttgtecac
tgggatgcac tgegeteceg cgttggggac gaaaaggeca gtagttgtta gecegetget

tgagccgeec ccactcaggg

<210> 3
<211> 3500
<212> DNA
<213> Homo
<400> 3

sapiens

aatcttctta
tgaggtagtg
gctagctact
aggttgtgaa
ttattattat
aaaatatttt
gaaggaagtc

tcactgectg
catgtcaagt
attagaatta
tatttaatca
ctgccgtaga
ctggtttggg

agttataccc

tagattagaa
gattagcgca
agacagcaaa
gttaacccat
attggtttaa
ctaagatcca

tgatcagggt

attacaataa
taactcccat
gtgatgccag
gccaggtget
ggtttctagg

cagaacctaa

gggggtcatg

tacctatctce
aaaacaagca
ggtaatggta
tgatacaaag
gatgggacta
tgatcagttt
gtggtcatct

caaagataaa
ctcaataaat
acaacttcat
ttggcagcta
gtttggggac
acagcctgag

agacattcta

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3500

60
120
180
240
300
360
420



tggetgggty
tggcattget
ctgatgcagg
tcacttatge
atcattcgaa
gtgtctctgt
cagctccceceg
cgcggagtcet
atgggttggg
gtcagcgcecge
ctcectecacce
tccgattceceg
gtcggtgtat
ggtgtgtceeg
tggtgggacc
atgtcggcecge
gggtgtccag
ctggectggg
ggaggggtaa

cgggggaccce
ctcggecattt

gccageecege
aatggggctt
ccgagecgec
ccgeetgtte
cagcagcccc
acgcgagcce
aaccatgacc
ggccacctcea
gcacttacct
tcggegegee
ccecgeecectg
ccgecegeegt
gtaccaagcg
tgctggagtt
ttgacaggaa
gtgegeeggsg
tcttttaacc

gtggtggagg
gttgaaggac
gttctgatce
ctgttctgga
gtggaattge
gtgaagaagc
gggagcagtc
gcecgeteegg
gtgegegegt
tgggggctaa
catcccgtet
ggctgtgtgt
ctgggeccag
ggctagggeg
gcgcatcagg
gatctcgacc
ccteeceggag
gctccgtagg
gagagtggssg
gcgeggetga
cccgaagage
acagccgege
cgggegetgg
cggetgeecg
cccgaggage
cggagaagac
tctaggcgac
cceggegegg
geegeggagg
gtgttacagc
tcgetgecte
tgatccctcee
gceegeececet
gttgccccaa
tatccgagta
ctacggccge
tctctgatceg

caactcattg

gcactcacct
aactcagccg
aaggtaccag
catggtcacc
tcctggatac
cctectcact
taccgctagg
ggctcgetet
gcctcatagg
gaagctgggt
acagcgegtg
gtccatttgg
gttaggggac
cgtgtgette
gcagggtgcece
tggattcgtg
gagtactatg
gagtggcectg
gcgeagggss
cgtcaggcca
cagatcgcgg
cgcecgeegag
gcgegeteeg
gagccccatce
cgetgececcce
ggcgeeceeca
cgcagggeca
gcccatggag
gcgegeagge
ttcetgtget
cgecggeeeca
gggccgacge
cgceteteceg
gcectcattg
cacccggacg
gggctggatt
cttccattgg
tatgggttca

tgtgaacact
tgttcttage
tgtggtcceet
gagaactgtc
gttctecttg
cagccctegg
cggeggetge
ccggeaggec
tgcgagacag
gaatagtcac
tcccagtcecea
cgagatgtcg
ttctectecece
tgtgectgtg
tgecgtetgeg
tccectggatg
ccttgacacc
catggggagsg

cgggccaggt
ctccttaaat

ccggegeceag
cgtttcgtga
aacccggege
gcctaggacce
gggaccccecet
acgcccgace
cagcagctca
ccatggccta
tgetcttege
gctgecgacga
gegeggecess
ccagcgagcec
gttccaacca
tgggegtgaa
tgcgggecett
ggtacaggta
gagagccatc

ggctgacaca

cggacatggt
catggccatt
cagggaagta
ctgtaggcat
tactctgttt
cgaccctcectg
taagagagga
cggggagagg
agcgagccge
ggaatctcac
gggegtgegt
agageggess
caccceegeg
cgtgegtgtg
tctgggtctg
tcgagaggcce
ttcgtttcac
gceegegtge
ccctgggege
agagccggea
cgccaccgte
gcggegetee
acgtaagagc
gggagatgcet
ggcactgtge
cgegtggeceg
gcegeeggtg
tagggtcctg
cttcacgctce
cctgggtegg
ccagaaactt
cagcgctccce
ctccggetcea
gaagggegsc

gggcacggaa
aggaccagga

cgtctettgt
cagggccatg

gaattggcat
taggectgtt
ctggggatcg
tcacttagga
cctectecta
gtaccctgga
accctcctga
tggggtgaca
cggggtgtga
tcacgctcgg
gcgetcggtg
gagtgtcctt
tgggtgtggg
cgggtcaggg
tctggtetge
agcgtggtgg
cgccccaaag
tgtgtttetg
ggcgeggget
gcgegeteceg
cggtccaccce
gaggatcagg
ctgggagcegce
ggaaatgcaa
gcaccctggt
tggcagegcece
cceectegga
ggeegegegg
tcgetetecet
agccgcectcece
ctccagaagt
agcgecgeeeg
cccaagectgg
acccgggeeg
ccccacttet
gcteecgetee

gttttctett
gggggctata

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



gcagaattta
gggcgttecee
cagctaaagg
gaggacctgt
ccagccceccetg
ctgtttggga
gtaagaaaga
gctgagacce
ggattcgagt
ctattttctc
gcttttectga
accagcagcce

ctaggggcag
ttatccceccac

210> 4
<211> 3500
<212> DNA
<213> Homo
<400> 4

cactgaataa
aaaagacaca
ttgatccccee
catttcgaac
tcatcctcac
gctgaggcetce
tctggattga
gcctectaca
ctccgettta
aaagttaagc
aatgtctcac
ccetgtecte
cagcgagctg
tctctgtgag
ccggactctg
cctggttaaa
tagccctgta

cccagaactt
tcgtcactgg
gctaactcce
gctgectgaa
aaggaccctg
aaggtcccca
tgecttaggg
ccagtagctce
cttgggtctg
atccatccca
agtgccttaa
aaaatgtgga

ccagtcatgce

tgggggagtc

sapiens

gcttcaacta
aggttaaaca
tcatccccaa
tcctactcac
cacagtccta
aggaaggtca
aacctggtct
tcgeetteat
aagagataag
aaatgaaatt
aggaaattag
ccctetettg
agttccagcet
caaaggagtg
gcggetttee
ttgtcaattt

gaccccttet

cccagtgata
agtcgttgga
tctgtgacca
cacggcacca
agaaagataa
gagttcaggce
agtctcaatc
tggcecetggt
tcacttaagc
atgggcagga
aggtgtaaaa
atttgaaggt
atagactgtc

gtgcagccaa
aatcatcttt
gtagtaagtt
ctgtgccagg
acagattagt
agcagtttac
ttctgtttgg
ctcagacatt
tgggtgcaca
catttaccag
ctcttcagtg
gatgcaaacc
ccgaatgtac
ttgggccaga
tgggcaaggg
ctctgeggag

ctttccecta

atctagacgg
aaaggattat
gcecttaggg
tcctaacccet
ggcagttcag
caaatgacag
tcaaacccag
aggtggtctt
ttgagcaagt
aaacagccct
aaggcacttce

gggecectgeg
tatgcttcce

cttacggagg
ttttaagatc
atacctaaga
agagcactgc
attgttaaag
tcaagatcat
gtcgactcaa
aagaatccta
actttttttt
ttacaggaat
gaaatcagca
tggcgaaaag
cattttcacc
ccgtcttaag
agtgtctccg
gctgetcact
cttgggaaaa

gcagtttctg
ctccagtcaa
tgcccaagga
ctgtaggtct
agaccccttg
tgcatcgccea
gtatttgctg
tgagtagtgg
ttcttaaact
tgcectgtat
actttaagtg
ggtgaaggcet
atgcatgcca

atctgtttte
tcttccagtt
gggaaagagsg
tgtgactgat
tccatttaac
attctcagta
catttttaac
cctattcaat
tgcetgaaac
ctttttctta
gceteeetge
aagggaacac
ctcgggagtce
gattcttcce
ccttgtetet
gcatccgete

gtgaagcccce

gaactgcaaa
acctaagtgce
agggacaggc
ttgctggtac
cagcaaggct
gaggtctcca
ctgtactggg
aaagagccct
ctatcagcct
accttccaag
atgcttctaa
agcaagggtg
gggaggagaa

tcaagtgaaa
ctgactacat
agggaattat
ttcectgatt
aactaagaaa
agccgcagag
cgtattgttt
gcttttcate
atatcatcta
aatcactgtt
atccttttge
tgettggggt
ttcteceett
caggtacaag
gcegeaggte
cctecacccece
ttatccttgg

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3500

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



atagccttte
ggcgggegcec
gcctccagtt
taagtgacta
aaggctccca
tccttcteac
cgcgecacaa
agcgegtecet
ggtccgecact
tcetteecegg
ctgecttecac
gtggctceccee
gtagaactag
gccatggata
cgcaggagtg
agctcggcta
ttcctetget
agctctccta
tccaaagaag
ccctgggecece
gagcccagga
ccactggact
ctttgaactg
cggcaaggtg
gaacgagacc
caaggacccc
tttgceggge
aagggggtgt
tttcgeeggg
tgcaactttg
tcctcagage
gagcttttgg
agaaggaagg
ggtggggtga
ccccagetgt
gctttgggeg
cceecegetea

gcgcetcacce

accagacaac
tgceeecggssg
ctctaacttt
tatagatgaa
gggatcccag
ggcaggatcc
gtccaggtcce
cctcgcecacag
gggctcgagg
ctcecegecte
taccgggtca
acccggegeg
tacacacaca
tcagctaaca
gceceecggea
ctgetegete
gcggggeceac
cctetgeccea
agggaaagca
ccttgeteet
actgaggcga
agcaaagtcc
aaggggesecyg
gcctatgaga
ccegtggegsg
ctcecggetcea
ggtgggaccg
gttgcgegat
gattcgactt
tttgctcagt
tgctggggca

ggaagggagsg
agcaacttca

gcggagaact
cccttaggga
ctttgacggg
cggtcgtgte

ctagccagcce

cgcagccegte
aatgcgaggce
ctcettetet
gacatgaaac
gcettetecee
cgcgecagga
cgctatttcet
gagcctggeg
cccttectge
ctccecgtagg
agctgecggag
cgegecececte
cacacacaca
acacacaccc
tcecetaccecet
cggetgecege
agccttgagt
gcegteecte
ccgaatagag
ccatcctcat
ctcgececcac
atgagagtgt
ccgagaatgg
gcggecageaa
ggctcaccat
agtgtgtcaa
ctcggggegce
gatggggtgg

gggggctaaa
tagaccctcce

aattgaatgt
aaggaagaaa
gggtgcageg
gcgtccageg
tccgtgagece
tcttctgtaa
atgtgggcat

cgggggagsga

cgctaaattce
tgetteectt
aagagggaat
ctctctacac
gcaatgccce
cgctcgecaga
gctccategg
cgeggetegg
cggectecece
ctgccaggceg
ggagggagss
ctccceetgee
cacacgcaca
aggcgegege
ccttecccac
cgcecgeegee
gtcattcaag
tcatcctcecece
gggggcgaag
tctctcacca
tgccatgtcee
cattggcagg
acagttccce
attggtgtcg
cagggacgtg
gcaaggtgag
agggcaatga
gggccagaga
gggaggeeag
cctttggaag
gegtcagtgg
agaaagaaag
gcatcaccag
tttctgggge
accgetggeg
ctttteccecet
cgcgegtcac

ggctcecggaa

ccctactgge
ctgcgtaatce
ttcgagaact
agtgaactcc
gcegggtecee
gcccgagatg
agcccaggte
tcgcacagag
acgccgggcece
gacccagcct
aggcagcggce
tceteeegte
cgcaccctge
gcgegttecee
ccccaccaca
gccgacgeca
ggacagcaca
cattcctcgt
gcaaagtctg
ccagcccececce
aaaagcttga
aacccggagg
tacctgggss
gaggagctgce
ctggecegtga
agcagcggcet
aagggtggcce
gcacccgeag
gggcaggttg
gtgcteggee
catcacccga
aatgggagga
cgggtetggs
tgggctggss
aagaaaagaa
tcttecactcece
gtgcgtactg
gaaggcgegs

gggacgegeg
agggtacgca
ttaagacaaa
cccacgcetac
ccgcceccaac
tggcaccagg
ggagggagtc
gctgaagaaa
taggctcccee
gcetetetet
gaagccctcece
tgccagtaca
cactgcagct
actcgcacca
ccegetecace
ccaccactge
acctcatcca
ccacactcca
ctgttcttce
taaccccaag
aaaagaaaag
gccagetggg
aggtgaagcce
tgctggaggt
tcaaacactg
tgctcagtgt
gcgecatgttg
tgcaagtgag
tggtgtggeg
tggtctgacce
agcggatgaa
agggagggaa
aagagaaggt
gegeetgggt
gggacaaatt
gtgtccececet
actaacccct

tgctaggagce

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
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3060
3120
3180
3240
3300



gcagtctagt gctgggeggg ggtecggagga gatgaatggt tgtecggagga gatgaatggt
tgtccgecatg gactttactc aggggttgee ctcattgagt ggaagtceccte tgtggttggg
ctctecetetg getecgattt ggggggegtg ttttggggga ggagetggat gaaaccetgg

ccggttccag cccaggetcece

<210> 5
<211> 3500
<212> DNA

<213> Homo sapiens
<400> 5

cattcacgtg aacactccce ttteecctace ccatgteccag gtttegetga getcacacce
ggcaacactg ctgctaggag ttceccttegg ctactattta ttatttteet ccacacaggg
gaagagaaag ggaagcccga gaggatccag ggaaagcaga agggggttaa ggaccatgga
cagagcccgt cgegegeteg ttgetgeecge cttececcage actetggegg ctectgagga
cagcggtccece atcttgaaac cgetatteeg cececggetgag gtcaggggtg gacaggeggt
cccctactet ccaccgecge tteecgggage tgaccacceg agggtteecee ttttecacte
tcectteccac tetgtttttg teccagegeg cgecagegee tetcaggeet geegeetget
ctcgcacctg ctegecttee ccaggegece agtgectgea cetgeteeceg gtcaacccece
gtccggattg ggecacccge gggttectge gteggggtee cggggectte tecacccetege
ctgcaccctg ctecttecge tetectaggga ggtgacagea geeccccaaca ccgegggaag
tatagagaaa atgggatcca gaaggagagg aagtagtgtg tgtgtgtgtg tgtgtgtgtg
tgtgtgtgtg tgacagagag agagagatag atagaaagag attatctcct tttgcaactg
gaaccaagag tgtgtgtcca tctctaggaa aagtggtctg cactgggact gggacagaag
tgggagtgaa gtgtcagcta aaaatagget ccgecaccgag aggetgtgga aatgaagata
agtgaggttt gtgccagecee ccgagggtgt gtgtgtgtgt gtetgtgttg tggggtgtat
tcagcagcat atgecgetgtg taatttectga cctteectet cectgtecagt tgeceettet
tcectttgatt gtggctaatg aagaataata aatccagggg cagggtttge cagtggatce
ttccaagact caactcgaac tgtactggat acagggagga ggaggaagag aaaaggegges
caagaggagc gtgtgtgtgt geetgtgtgt atgtgtgtgt gtgttgteggg aggegtgesg
acagcgggga gggggaggag tegeatgege acagacgacce cgagectget cegeggetgt
ccaatccget gagagetgeg agaaatcgag tgagagaaag ccctgecagec cctecgacce
catgtctctt tggcaccagg cacccgeegg geegtggggg getegtagee gaacgecgac
ctcecgetegt attgggetgg gagttcagag ccgegegeag aaccecgggtt ggecgeaacg
tctgtgttcet cageggtgge cgggaacctg ggatcagggt cacctgaget gacggggtag
gggegggeeg agtggggttg gaagectgga acttagtggt aagcaggagg cgtaggaggt
ggcagccagg taagaggcac tcttacctac ccaacgetgg cttgggecge aactttattt
gggagtttct ttttccggtg agacagagac ccggcagaag aagegggagg ggetggagge

3360
3420
3480
3500

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



tggtccttag gtaggecactg ccecggegact ggagegegga cectggecatt tgggtggget
tgagtggggg cgegattgtg agtagecagee gegggacget gecgaagggge ggeggeaaca
gagcacgggce gggggeagaa aagaggeggc ggagggegceg gtgggggage gegaggcgag
tgctgagaga gcagaaagga ctcaagectg aggggagtag agaggaagaa ggggecaacge
gagaaaccga acaggagccg gegttteetg gcaagggagg geggaggege gegggagaga
gggagagagg gagggcrgges ggcgcgggey taggcgeggy gagaggggag tataactege
cggeccgegag gageggggge agtttegggt gecgaggtet gecagetageg gecaageggag
tcaggcatcc gttcagactg acagcagagg cggecgaagga gegegtagee gagatcagge
gtacagagtc cggaggcecgge ggegggtgag ctcaactteg cacagecctt cccagetceca
gceecggetg geecggeact teteggaggg teececggeage cgggaccagt gagtgectet
acggaccage gececeeggegg gegggaagat gatgatgatg teecctgaaca gecaageagge
gtttagcatg ccgecacggeg gecagectgea cgtggagecee aagtactcgg cactgecacag
cacctcgeceg ggeteetegg cteccatege geecteggee agetcececcca geagetegag
caacgctggt ggtggeggeg geggreggrgs €ggegyrgec ggeggeggag gecgaageag
cagctccage agcagtggea gecageggegg cgggggeteg gaggetatge ggagagecetg
tcttccaacc ccaccggtge gtatttectge ataatcaccg cttaaaggea cattttgaca
gceeccttta tetgettgat gttttttteca tgtectgeaca gecaaatcace ccacacctece
aaccaatttt cccctectete tectecttaagt attcagecagg tettgecttt catattaatt
tttatgacct gggatgttge ctgtgegegt gttgtgttgt gtttegttgt gtctacagge
tcactttccet cctectectg cactetegge ttetttetgt ggetteccte tttttetett
cacctctgtt ttcaggatta ttattattat tattttaacg atctgggaat gttgtaggeg
cggcgacggt gtcgageecet gggecgggge ttecggagag agggegtaca atteecetget
gagcgtaatg tgtgeecttet acttacaatt gcagagcaat atattcggeg ggetggatga
gagtctgectg geecgegeeg aggetetgge agecgtggac atecgteteee agagcaagag
ccaccaccac catccacccce accacagecce cttcaaaccg gacgecacct accacactat
gaataccatc ccgtgcacgt cggecgecte ttettcateg gtgeccatet cgecaccette
cgcgttggeg ggecacgeacce accaccacca ccatcaccac caccaccacc accaaccgea
ccaggcgetg gagggegage tgetggagea cctgagteee gggetggeee tgggegetat
ggcgggececee gacggegetg tggtgtecac geeggetcac gegecgeaca tggecaccat
gaaccccatg caccaagcag cgctcagecat ggeccacgeg cacgggetge cgtegeacat
gggctgcatg agegacgtgg acgecgacce gegggacctg gaggeatteg cecgagegett

caagcagcga cgcatcaagce

<210> 6

<211> 3500

<212> DNA

<213> Homo sapiens

1680
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<400> 6

ccgcagtaca
ttttgaatct
gcaccaattt
atccaaggag
gggctttage
atcgcagggce
gecgeegaggs
cccctaaacc
tgcacaataa
agtggccectg
gcgtagtcga
gggagaggaa
gtgctaacct
gcgeetggga
gtgagtgaat
gataacatca
ctagcacata
tctggetgee
gtcgctatte
tgggccaagt
ccggactgag
gggcaggggt
gegettggag
tgaggccagg
gtgtgtgtgt
ggtcaacttc
ggacaggacg
agaaagaatc
ccaggccagg
gcgecegetag
gagcacgcct
gcaggtggssg
gcgetcactt
accctgccag
cggtgctgea
tctgtctccee
ttgacaggca

gagaagttga
gaggccaggg
cgtggctcaa
gcagacagta
gaaagggttg
gggaaccagc
gaagagggag
acaccaccce
caggcagggt
acgagggggt
ggtccaggat
agaagaggga
cgagagccct
agcagcaggce
gggctaatca
cctactccat
ttaggaactc
cagcagaaat
taaaaaaaat
tacatccctce
aaggcagtta
cacctgggcece
gcgectecte
agcgececctgg
gtgtgtgtgt
ctgccceccage
gagaggttgg
ggaaaggtct
cccgggtata
ctgetgtete
gcgegegecece
gagaggggag
ggagagcggce
gagcgcgaag
agaacccaaa
agccccgeag

ctagcttcat

gaatatctcg
cctgageget
tgettttett
gtgcaattcce
cgettggete
ggagggggcet
ccecggatetg
acctcgttca
gaggtctcta
acagctgcac
tccecatceca
agtagagaga
caagttccga
cgtcagtaaa
ttagcccecte
acggtgggta
ttaaacggta
gcactgaagg
actccacaag
aaatgaaaga
ctgccecectac
tcgttctgge
gctgegecege
aaatgggcag
gtgtgtgtgt
tcagcccagg
gacttttggg
ggcgggttgg
aaggctgtgg
tccteaccte
gggccecttee
gcagcgageg
aagcaagcta
atgatggcca
ttctccagtce
gtacgtagtg
gtttttttca

10

tggtctcage
atggcaccag
cttaccctaa
atttaagagc
taggcacctg
ggctcggatg
tcagggegte
gattctggga
agccccgaag
gegeggggtt
ttattcacga
aaaagaggct
aactttgaga
tatttgtaag
tgatccttgt
tgagaatccce
gctgttgtca
actcccaggce
cttccttaga
aagaaaggca
ctctacccceg
agcccctcac
gggaccggac
tttggecggea
gtgtgtggtg
gctacccettt
gtggcatggg
agccageggg
agggggcegsce
ccgggeegee
tggcaggctg
agagggcegag
gacaagcctg
tgaactccaa
tgcactctgg
gagcataatt
tgtcgeccag

cagcaagagg
gttgtgagssg
ctctgaacgt
cgccgaaacc
ggctgagtct
gggagaaaag
ctcttggact
aacccggcac
atcgctctcet
tctctecgaa
tgtttactag
aggggaggtg
aggaagacca
atggatggat
tttcctecate
atgggcaaac
cgaggaatgg
ctggagggcc
cgggagggtt
agcgtgggga
gagcgeggtt
cctctccagg
tctggtggac
gcegggeega
gagaggggaa
tatccaggca
ggaagggaag
gcgggeegga
cgcecgeggge
cctgcgagte
cttgtaagat
gggagegegs
attccatgtce
gcagccttte
ctccgaggece
accgctctaa

aacaatcgcc

cagaggcgcea
agtttactga
cttcaccaga
gaggctcaga
ttttcccacc
caactggagg
aagggatgtt
gcacataccc
cagcggaggc
ccggagtgea
agcggggceaa
gaggcgggcea
agaggctaag
aactgggtga
tgtaaaacgg
tctaaattgt
gcttgcaage
atcctgaaca
ggaggaagag
ggaagccacc
gagggaggtg
gceegtetgg
agcttgggeg
cggagtgtgt
gttggagtag
gttcgagcetg
tccacgaaga
ctgggagagg
gcagaaaggc
cceggegegt
gagtgaagaa
gcgetgagea
acccgcetgece
ggcatgcacc
atgcgccgag
ggcacatttt
gctgtctgaa

60
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300
360
420
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720
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1020
1080
1140
1200
1260
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1380
1440
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1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



cccectetecet
tgatccacac
tttgaggaga
cctactgacc
ttgatgagag
gcaagaacca
cgtccactte
acgccgtgceca
tgagcggcecet
tgggcgecat
ctcatagcgce
ccttcgecega
gcgeggetet
gcaggttcga
aggcctggtt
tcaacggcag
tcgaggcecta
agaaactgga

agaaacgaat

210> 7
<211> 3500
<212> DNA
<213> Homo
<400> 7

taccatagaa
gtgtgtctge
atggaggaga
cctttcactt
agagatggga
ctattgagtc
atattagctc
acaacaaccec
gggtcacaca
tccaccetgt
cccttecagge

agaactggca

tgtctececcee
gtctgttcca
ggcatctcgg
gtgctgtgeg
cctgetggea
tccgttcaag
gtccaccgtg
ccagggcecte
gggegceteceg
gggccacctg
catgcctgea
gcgcettcaag
ggctaatctce
gtctctcact
ggaggaggcce
cgaacggaag
tttcgetatce

ccttaaaaag

gcgttctete
gcagagccge
ttgcttgaaa
cctteteget
cgcgecgaag
cccgacgeca
cccatctecce
gaaggcgacc
gaacactcgg
caccaggcca
tgcectcageg
cagcggegea
aagatccccg
ctctcgcaca
gaggccgecet
cgcaaacgca
cagccacgtce

aacgtggtga

gaagtattcg gectgtceccact

sapiens

gggcttcagg
gtgtgtgtcet
ccacagcttt
cattaagtcg
atgagagaga
aatataagtg
ttattattat
cacaagttca
gccagtggtg
ggcctgaatt
tttcacatct
tgaggcctaa

aaatggtgaa
gtgtgtgtgt
catcaaattc
agtggggctce
gtaggtagaa
aaaggcttag
tattacacta
gcataagtct
gagttcagaa
actggccaga
aaatcccaag

aaatgagccg

11

ccggegeget
tgcectecgta
atgtgtttta
tgcagctgcea
ctctggegge
cctaccatac
acccagctge
tgctggagcea
tgatgcccge
tgggcatgag
acgtggagtc
tcaagctggg
gegtgggete
acaacatgat
accgagagaa
cgtccatcge
cttcatctga
gagtctggtt
ga

cagcctgaga
geectgtgtgt
tcatgtcttt
ttctaaaccc
gacaagggaa
agagtgtcca
tgccaaagca
catattccat
ctatctaatt
ctttcagtct
ggtcttgetce

tttcaagccce

ctctetetcea
ttaattttta
atcctgtgtt
gggtaatata
ggtggatatc
catgagcagc
gctcacctcea
catctcgcce
acagatccat
tcacccgcac
agacccgege
ggtgacccag
gctgagccaa
cgctctcaag
gaacagcaag
ggcgeeggag
gaagatcgcg

ctgcaaccag

ttgatgtaaa
gtgtgtgtgt
tggttatggg
attcttatgt
ctaactctat
acctgcatca
cttcaagttt
taggttgaac
ccaagcttag
ggaggcagcc
tttccctgag

aggcatcatc

ttcatgtcte
tgacctggge
gacagtattc
tttggaagct
gtctcccacg
gtgccctgea
caccctcacc
acgctgagtg
ccacaccacc
accgtggcece
gagctggaag
gcggacgtgg
agcaccatct
ccggtgetcee
ccagagctct
aagcgttcac
gccatcgetg

agacagaaac

gtgtgtgtgt
ctgtctgtet
gcetgetett
gctaggggct
acaaggcctt
ggaccaataa
tctcaacctc
aactaaccca
attcttettt
tctetgtcta
tctgtccate

tactcactta

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3332

60
120
180
240
300
360
420
480
540
600
660
720



cataacaaaa
ggcatcgaat
tatgatgcag
gaggagtgag
aactgcagtt
gcatgaattg
agccaagcag
acacacagtg
gctgctaacce
accaacaccg
ggaggaggag
ccggetetge
tcagtttcct
tagagaagag
gactagctaa
ctttcgagtt
ctgctgetta
tgttgggtec
tgtctctact
ttcaatgcca
acccgcgagt
tttctgtgge
cccgggegec
ccatgaagtc
cggtgatggg
tgctggegeg
tcttctacat
gceeggtggt
tggacaactc
cactgcaact
accgacggca
ccctggettt
gcacctggtg
ctgtgctcta
gcgeccatgeg
ccagggactg
agctggatca
ccgtaattgt

ccttagtcat
gctagttaaa
ccaagtcaaa
aaagctctat
aaacatcagc
agcactttct
gccagataga
aggagcagaa
atgcccttee
gctettgget
tcatgggaac
tacttctgta
cgcctatgea
gagctaaggce
ttcaagacaa
cttggccacce
atttcccecte
ttggaattct
gagaacgcag
gecgeeaggeg
ttagatagga
gcagcttcte
ggggcececteg
gcegttetac
cggggtgcte
ctcggggctg
gctggtgtgt
gctggetgee
gttgtgccaa
cctggecatg
catcaccctg
ctgcgegceta
ctttatccag
ctccagecte
caacctctat
tgccgageceg
ccteetgetg
gagtccccgg

cccactgaga
gatataaaat
gcccaaacag
gccaaatcta
taccaaaaca
atgtacttgce
tgttactget
cctggactca
ccccagetet
ttcccacaaa
aggacagatg
gctctgtcac
atggagatga
tcaggggcectt
ctaggtagaa
ccagttcaaa
cactttagta
ggctatttte
cgcgtcaggg
ctcaccctge
ggttcetgee
cgecccgagece
ccecttecgea
cgctgecaga
ttcagcaccg
gggtggtget
ggcctgacgg
tacgctcaga
gcettegeet
gcactggagt
cgeetgggeg
cctttcatgg
atggtccacg
atggcgectge
gcgatgcacce
cgcgeggacg
ctggcgetga

gceccgagge

12

ttccacactc
cacgcttatce
gaataaattt
ccattttctg
cccttetate
tctttacgtg
tgagaggcta
aacccaggcce
ctacagtcaa
ccacttccecet
aactccaaaa
cacgggcaga
ccgtgaatge
tccagacgtg
gcectttete
caccagcacc
gttcttetet
ctcctgecegt
ccgagctctt
agagcgtcce
gtggggaaca
gegegeggag
gcettecacte
acaccacctc
gceteetggg
cgeggegtcece
tcaccgactt
accggagtct
tcttcatgte
gctggetete
cactggtggce
gcttcgggaa
aggagggctc
tggtcctege
ggcggetgea
ggagggaagce
tgaccgtget

agcagggcac

aaagccaatt
acaattaact
tttctagtag
atttcaaaat
aaataagaat
ttatttctat
agcaagtccce
tatctgatga
tgtgattcat
gaaatctgga
tagaagatcg
tcacttaact
cccaaattge
agttatcttt
agcctccecect
attgccctcee
tgcctegeta
tccgactcegg
cactggcctg
gcctctcaaa
cccegeegec
ctgeegggss
cagccctetg
tgtggaaaaa
caacctgctg
actgcgececeg
gctgggcaag
gegggtgett
cttctttggg
cctagggcac
cceggtggtyg
gttcgtgcag
gctgtcggtg
caccgtgcectg
gcggeacceceg
gtcccctcag
cttcactatg
tgagactgtc

tctctcacag
cccttgeett
ccacaaatca
ccatgctaaa
catggtgatt
gcctcagaag
ataaggtcac
cagcaacagt
ggcacccagg
caacttcttg
ggtgagaggt
ttccaaggcce
gctgatctag
acctttecctt
cttcgetcat
tctcaggtgg
gaaggactgg
caccagagtc
ctcecgegete
gaggggtgtg
ctcggagcett
ctccttagea
ctccecgeacg
ggcaactcgg
geeetggggce
ctgecectegg
tgecctectaa
gcgececgeat
ctctcctcega
cctttettet
agcgecttet
tactgccceceg
ctggggtact
tgcaacctcg
cgctectgea
cccctggagg
tgttctetge

cggeegegega

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



tgcggggcess
gggccaggaa
taactcagtt
cggeggtgte
cttccttetg
ctccttggea
cctgctcatg
ccggtgttgg
atagttttaa

<210> 8
<211> 3500
<212> DNA
<213> Homo
<400> 8

ttaagagaaa
gaaaagatct
tttgtagatt
cttttgettt
catcatttaa
ctctatgatt
aactagaaac
aaagataagt
gaaactgaag
agactggaca
tcagattcca
ctggagattc
tagttgccecet
aagagctgca
tctccagcaa
ctcagggtta
tggcaggcetg
actttttttt
taaagaaact
aaccacagtt
ttagacaaat

ctgaacacat

gaagggtgga
ggtttgetge
tgcggagega
tcecectagecece
gggagatctc
acaggagtct
acttcagtgg
catagaaagg

ttttgaaaaa

sapiens

attctgettt
caaaaaaaaa
gctetetete
atactgaagc
atttgtctaa
tctttatgeca
actttcttaa
tggcttaaaa
gccaggagtt
gacggtcttg
ggtgtaagcet
gtatattgat
caaaaaccaa
agtctgaagg
gttccttaac
atatgaggat
tgtcatttct
tttccagatce
tatagaaatc
actttgcagce
attgctgetg

acgagaaaca

gcggateggg
tgagttcccce

aatgagggaa
agcaaaaccc
gaggtcattt
tctacttecee
tatcagaaat

gaaaaagagg

gagagctttg
aaaaaaaaaa
ctcctatagt
ccattttttt
aatcaaccgc
gatttaattt
cttgtccecet
caattgtgta
tgcaaaagtt
ttgttgtagt
ctactttttt
ttctttgcaa
cacaaataca
cggactgcetg
ttctetgeet
atgcttcettt
cagtgttgta
gaaacacaag
taattatctg
taaaacagat
tctttacatt
gttttgttat

13

atggacgcgg
aaattggatt
agttagagaa
tctccatgtg
ttgcgectta
gacggetggg

gggcgaatgg
tttaagccag

aaaaatattt
acagcaaaaa
tttgttgett
ttcagaaaaa
tttcaaaact
tttttettgt
agccaaggcet
agagttcttt
ttgtattttt
atcacactca
atcacgcctt
agttatctct
caaacacaac
ggtgtgaatt
ccgttteett
gctaatgetg
taacggcttg
tttaatagtc
ccagaataac
tgttctette
ttagaaatca

gcgtatctta

cgccaggega
ccttccacag
aggaagggaa
gcagaactcce
ggaggagcag
tgatgtttta
cgtctgggac
ccagagtgat

attattatcc
acaaggtact
atttaatcat
ataaagcttt
accaactaga
ttgaatctta
tcacagatac
tgagaaaaag
atggatgcca
aagcagcagc
cataataaag
aattatgcag
agcctggett
ccaccttcte
tcctgtaaga
gagggcgcta
ttttaaaagt
attcagattt
cgctttaaac
ccccaaacaa
gtattaaggc

tatacatcat

gctgegececet
ccccecgagata
aggctgagcce
ctcctetetg
aacttagttt
ttttgttaga
gatcttctce
ttgcagatgce

agaaaagtta
acggggttaa
ttgcaatgtg
aaaagtacat
agtaacacct
gagacccagg
ttgcagaatt
caatgccaga
ctaataagca
attttacttc
aaaatctgtt
gaatggctgt
agtgattatt
aacgctgtag
tagagtctac
ggaatagcag
cccactgaaa
cattccagtc
tgactgtaag
actcggacat
tcacctgtta
gtatacattt

3060
3120
3180
3240
3300
3360
3420
3480
3500

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



tcgtacttte
gtaaatgctt
atcttgettt
agttgagtcc
ttgagaaaac
cactgaaaca
cggtatgttce
cccagacggce
gctceggeta
aggggeggsce
taacgacgcg
cccgeggecee
agaccagacc
ccctecgggge
cgtceggegg
cgggatacgce
ggctgggceece
gcgaggegec
cccgtatceceg
tggcgcagcea
agtcgcagac
ccaaactgtt
tcttaaggcet
gcettgetet
ggaaggcgac
cggttgtgte
accgggtgat
gaggacgggt
acccecggttg
gcctggageg
caggcaagtc
agcggetgeg
gcaagcaggt
cgcaggegge
agttccccga
actaccgcga

ccgacacgte

acatgatgtg
tattctttag
agaaaattag
tgggggaaaa
acatttgaag
cccteggett
atctaaacga
ttttcgagtce
gttttcecegg
gtggggttgg
ggaccggcecce
aggggcgecce
gcgacaggcec
atctcagtgce
agggttgagg
cagtgacgac
ctgeceectgg
ggcgaacagc
geggecgatg
gaatccagac
ccaggcggcec
ctttgcgage
ctgggttcce
ccggeteceeg
ttceceggeac
catccctcecga
gggtgagegsg
gttccccaag
cgcaattcaa
ggagcgceage
gtggaaggeg
cgtgcagcac
gaagcggcetg
cgegetggge
gcagggette
ctgccagagt

ccecgetggac

tataataaga
agtgaaggaa
gatttatctt
attgtatttt
atgcccatge
ctgcaaaaag
ccttgggcaa
tccectaaccee
gggcaggtgt
actgggacgt
gcectegeceg
gcagtgtcac
agaacacggg
ctcactcccce
ggagceggggce
cagagccaga
gccgagtege
ggagcaccgg
aacgctttca
ctgcacaacg
gggegegetg
ctgacgccca
ttcecegette
gattccccag
ctcegggesg
cceetteeet
aaagccgett
ggctcggact
agtctgaggg
cgataagccce
ctgacgctgg
atgcaggacc
aagcgggtgg
cccgagggeg
ccecgeeggece

ctgggecgege

14

tacacataaa
tattggatac
ggacacagca
taaatttatt
agttccttgg
atgtgcttta
gtacgtcgat
cggtgggaga
agccttggge
gggactcgga
ctccattgge
taggccgget
cggeggette
accccctecce
aggcctggag
cccagagcege
tgagccccat
ccggggeege
tggtgtgggce
ccgagttgag
gcgegaatceg
aaaccagggg
ccgeecteceg
gtggceggssg
cgcgagagea
agttaggtgt
ccaggagacc
caggagtccce
gggaggtgeg
tgcgecececte
cggagaagceg
accccaacta
agggcggett
gcecgegtgge
cgcecgetget

ctccgetega

aactggttgg
agaacgtcgt
ttttgaatat
atcaacggtg
aagtaaacta
aagagaatag
tccaaggtac
ggacgceggeg
gcggggecegyg
ccacggcectg
cacatctgtg
gggggeectg
gggeegggag
ccgggteggs
cgccatgage
gctgeecgeg
cggggacatg
gggccecgagec
taaggacgag
caagatgctg
ctaggccgat
tgtgtagegs
accctccaaa
gcgegggtece
ccettggecece
ccttttetgt
aaaagaaagg
agatctccct
tccaggtgss
tcceecttece
gcecttegtg
caagtaccgg
cctgcacgge
catggacggce
gcctccegeac

cggctaccceg

cttgtcatga
tccatattta
aacacaggca
tctttcgeat
ggtcacccac
aatggacgct
aatcagccct
ccagagccca
gggaggggca
ggcgtgggece
cagaaaaggc
ggtacgetgt
acccgcgeag
ggaggeggceg
agcccggatg
gtgatggecg
aaggtgaagg
aagggcgagt
cgcaagcegge
ggtgagtceg
ttcttaaacc
ccacgtecctt
gcagctttce
aacggctctg
tgaactgggce
ttttcgaacg
ggtgccttta
ctttaacttc
gccaggtggsg
ttccactgtg
gaggaggceag
ccgeggegge
ctggctgage
ctgggectcee

atgggeggcece
ttgcccacge

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3500



<210> 9

211> 3500

<212> DNA

<213> Homo sapiens

<400> 9

tgatccctat gactccecte tgtacaatcet
ctcetettte atttecttcaa ctettettte
tttctacctt tccaatgatg attgeccagte
ttctaagtgt tattagggtg tgagcacata
cctttcactt ctttcttatt ccattggttg
ttcaaatttg gatgtttcta gcaatcaget
atctcttgee tggtttatca aagtcatttt

15

ttcctectgt tetcattget accttecaat
ttgaaggaac catcccatgt ggcaactcag
ttcactctct cctaaactct aggettgeat
tgacccaggt aacgttttga aacgtttgtg
caatcttgtc acttaatact tgaaatgttt
aatgcctttg gectggttta ggectteate
ttaactgaac ttgttgettt cagttcctet

ctgacatgat ggcattaggg taatatttcc atgtgecttca acacacatac cttctcacca
ttactatatg tccececeecge caccececcecce cageatcaca ctatectetgg tgtecacctte
tctgttcatg geectttttet tettetetag gggtteccee ctttgaagaa acagecatctg
ctcaacctcc cctacagget cccttaaage tggtttetee teectetgtt tgtetetttg
caactctctg gaggcatctt tacctttaca actttgecatt ttctctgeta tteccatgta
agttccctga aaccctagta ccattcacag caggatttca aaggttgect gttgegtgag
cattctatag gatcccaaat tatctttctg tgcaaatatg aattgttgtg atatgtccgt
agagacggca caacctcatg gctaagaatg atagttacca gttctagaga tcctactcta
attgctctag agtgggggece tgaacaccag tattacaaaa aagacaaaag aaaaagaagg
aaaaaagaaa aaagaaagag agaaaatcaa agctaccttc atcatgtatg aatttgagca
agtaacacct ttgtgagtcc ccaggeccca gtttectcatt ggtaaaatga ggataacaat
tacacagacc ttgttggget atgtacagaa ttaaatgaga ttatgtacct aaaaggecttg
tggcacagtg acacacacac acacacacac acacacacac acacccagag tacttcgtgg
ttatttctag gctttactge ttgaaagget gaaaagatgg gtggatgaga ggtgecectga
ggttccttee aactctceccaa gattctgtga tacteccecteet tgggtgetga agacactttg
gcaatgtttg gatttccaaa cggttgectta gaaaactaag ggacccacga agecccaggta
agcctcaggg tecttteccag gaatecgttta tttatttgat cttagttctg acctagagece
tccaccttcet ccatccaaat caccacagtg gtcgaaaagg geectgtgett gggaaatecet
tcetttgttg gegaatettg gacccaaace ctgecatttgg gecatctgaca cccataggece
catggttcaa acccaggcgg ctctttccaa gttcgaagea gggactcggt tetgegeate
tggcgggtgt geccagattg taaccttecge actaggecate caagaacgtg ctttggacac
actcggceggt gggagegggt gettggtttg catcagggat gaggggtgga gtagecgaaag
cgececeggage gegeactcac tcacactcce caagecaggg cgeggeecget ctgggegega
ggtcccaage caagtctecge geteggecag gagecgggga gtaccecagg teecceggtet
ggggeegeceg ctatcctace ctgeggegeg cactcectgac ctggeceege ceeceeggegg
ccgecgagtag cgggeggage gecaageagag aggegetetg ggetgtgegg caccgectet

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980



16

cctcggtgte tggggaggga cggagggace gggegggaga gagagaaage ctgaccgace
ggctggegaa gagetgeatg caaccggtgg gaggeeggge cggetgggte tggggetegy
gctcaggete gecaccgttte tecggecaggte cetggeggtg agegeggacg geececggagge
ggcggetctg agetggecagg cggagggetg teteectgege cegeetgecee ggegeggtece
gaggatgcgg gggggegatg ccecggggeca gggacgeget ctgtcaccag gegetgeage
tgctggecga getetgtgee cgtggggeee tggagecacga cagetgecag gatttecattt
accacctgecg ggaccgtgece agaccecegge tececgegaccee aggtgagtge cgecaccgece
gcctggaggg acctaaggge cctgggetgg gacttgggge cgecacegggg cctgaggeag
aacagcgacg cggactggga gagggegggg ggcggecace gagecaggag agtgatcaag
aaccagcgca ctgtggectg atgetgtaac caggegggga ceccgggeggt ggetactgea
cggaggcecga ctecgggteg getagggecag ggttggaggg accacgececg ccacctgege
tcccatcecgece aaggetectg ggggeggete cectageteecg agetacgete tecacttece
gggctatctg cactcagage gaggggaggce cgcggeggee teggageegt gggaaggggsy
acgaggccga aggaaactct gggaagttgg gagttgggga cggececeggg ttggggecga
atcccaccgg gtgetgetca tectttetee caagegteta gttectttee ttggtatggg
gtgagaaggg cgggacgega tecggegttg ggeeggggac agggtgette tggecttggy
cagacgggcc tgaacccgtt ccecggegggt cgecacggeat ggaggtggee tgggeetggg
cgctaggete gaccagegac taccgececgge cacgatgggg ttegtagact cgteggtect
ggcttgtgea cctgtagtta ctectagtga aagttgecaaa getcecttaact ttggaaagtt
catttatttt ggcatttgac caattaaggt tggaggaggg agttttagtg gagccatttg
cttttcctga ggteccetggg teteccaggt cgtetecatee gttactgget actggaaaat
gcattcctte caatgtttge ttgagatgtt tctcacctgg agaaatagtt ttctcgaata
ttctcccaac ctaagtactt accaaaacag catattgtgg ttggattgtt aaaaatggga
tgagaaaatg gcectttetet tgatattget atgtataaat attggaaatg agectattgece
ttgcaaatta tgatgtacga attgaaaaca atttattata taaaaatcca tttatccaaa

agataaatta aagaattatt

<210> 10

211> 28

<212> DNA

<213> artificial sequence

<400> 10
ggttaggtag tttcgttttc ggatagtce

<210> 11
211> 24
<212> DNA

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3500

28



<213> artificial sequence
<400> 11

aaacacaaa acgaacgacc gaca

210> 12

Q211> 27

<212> DNA

<213> artificial sequence
<400> 12

tttggtagag tttttcgatt cggtage

<210> 13

211> 21

<212> DNA

<213> artificial sequence

<400> 13

accgaaactc cgcgecgata a

<210> 14

211> 25

<212> DNA

<213> artificial sequence

<400> 14
gtaagagttt gggagecgttc gagtce

<210> 15

211> 23

<212> DNA

<213> artificial sequence

<400> 15

caaaaaatcc cgaaaacaac gac

17

24

27

21

25

23



<210> 16
211> 27
<212> DNA

<213> artificial sequence
<400> 16

cgtagagttc gagatgtggt attagge

210> 17

Q211> 27

<212> DNA

<213> artificial sequence
<400> 17

aaactcctat acgaaaaaaa cgcgcta

<210> 18

211> 26

<212> DNA

<213> artificial sequence

<400> 18

tactccecctce aaacttaaat ccttte

<210> 19

211> 16

<212> DNA

<213> artificial sequence
<400> 19

gcgggacgtt gcgaag

<210> 20
<211> 19
<212> DNA

<213> artificial sequence

27

27

26

16



<400> 20

agcgegggeg ttgagtage

<210> 21

211> 26

<212> DNA

<213> artificial sequence
<400> 21

cgcgetecta acaaaataac aacgaa

<210> 22

211> 25

<212> DNA

<213> artificial sequence
<400> 22

ttgtttcgeg ttttttaatg ttage

<210> 23

211> 25

<212> DNA

<213> artificial sequence
<400> 23

aaaaaaactc cgaaaacgac gaaat

<210> 24

211> 20

<212> DNA

<213> artificial sequence
<400> 24

ggagattcge gtagttttcg

<210> 25
<211> 18

19

26

25

25

20



<212> DNA
<213> artificial sequence
<400> 25

aacccgacca tcaccgeg

<210> 26

211> 25

<212> DNA

<213> artificial sequence
<400> 26

tggggtcgte gttattttat tttge

<210> 27

211> 18

<212> DNA

<213> artificial sequence
<400> 27

ccgeecegate cctecegte

20

18

25

18



