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Description
TECHNICAL FIELD

[0001] The present invention relates to a method of measuring the content of methylated DNA in a DNA region of
interest in a genomic DNA contained in a biological specimen, and so on.

BACKGROUND ART

[0002] As a method for evaluating the methylation state of DNA in a target DNA region in a genomic DNA contained
in a biological specimen, for example, there is known a method of measuring the content of methylated DNA in a target
DNA region in a genomic DNA (see, for example, Nucleic Acids Res., 1994, Aug 11; 22(15): 2990-7, and Proc. Natl.
Acad. Sci. U.S.A., 1997, Mar 18; 94(6): 2284-9 for reference). In such a measuring method, first, it is necessary to extract
DNA containing the target DNA region from a DNA sample derived from a genomic DNA, and the extracting operation
is complicated.

[0003] As a method of measuring the content of methylated DNA in a target region of extracted DNA, for example,
(1) amethod of amplifying a target region by subjecting the DNA to a chain reaction for DNA synthesis by DNA polymerase
after modification of the DNA with a sulfite or the like (Polymerase Chain Reaction; hereinafter also referred to as PCR),
and (2) a method of amplifying a target region by subjecting the DNA to PCR after digestion of the DNA using a methylation
sensitive restriction enzyme are known. Both of these methods require time and labor for DNA modification for detection
of methylation, subsequent purification of the product, preparation of a reaction system for PCR, and checking of DNA
amplification.

DISCLOSURE OF THE INVENTION

[0004] Itis an object of the present invention to provide a method of measuring the content of methylated DNA in a
target DNA region (hereinafter, also referred to as a "target region") in a genomic DNA contained in a biological specimen
in a simple and convenient manner.

[0005] Thatis, the present invention include the following inventions.

[Invention 1]

[0006] A method of quantifying or detecting methylated DNA in a target DNA region possessed by genomic DNA
contained in a biological specimen, comprising:

First step of separating double-stranded DNA derived from genomic DNA comprising the target DNA region contained
in the biological specimen into single-stranded DNA;

Second step of mixing the single-stranded DNA, a methylated DNA antibody, and a specific oligonucleotide com-
prising a nucleotide sequence of a part of a complementary sequence to any of the following nucleotide sequences
and not inhibiting binding between the methylated target DNA region in the single-stranded DNA and the methylated
DNA antibody, to form a complex of the single-stranded DNA, the methylated DNA antibody, and the specific
oligonucleotide; and

Third step of detecting or quantifying the methylated DNA in the target DNA region contained in the biological
specimen by conducting detection or quantification depending on an identification function that is possessed by the
methylated DNA antibody contained in the complex and available for detection:

(1) the nucleotide sequence of SEQ ID NO:1 or a nucleotide sequence having 80% or more sequence identity
to the sequence,
(2) the nucleotide sequence of SEQ ID NO:2 or a nucleotide sequence having 80% or more sequence identity
to the sequence,
(3) the nucleotide sequence of SEQ ID NO:3 or a nucleotide sequence having 80% or more sequence identity
to the sequence,
(4) the nucleotide sequence of SEQ ID NO:4 or a nucleotide sequence having 80% or more sequence identity
to the sequence,
(5) the nucleotide sequence of SEQ ID NO:5 or a nucleotide sequence having 80% or more sequence identity
to the sequence,
(6) the nucleotide sequence of SEQ ID NO:6 or a nucleotide sequence having 80% or more sequence identity
to the sequence,
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(7) the nucleotide sequence of SEQ ID NO:7 or a nucleotide sequence having 80% or more sequence identity
to the sequence,

(8) the nucleotide sequence of SEQ ID NO:8 or a nucleotide sequence having 80% or more sequence identity
to the sequence,

(9) the nucleotide sequence of SEQ ID NO:9 or a nucleotide sequence having 80% or more sequence identity
to the sequence,

(10) the nucleotide sequence of SEQ ID NO:10 or a nucleotide sequence having 80% or more sequence identity
to the sequence,

(11) the nucleotide sequence of SEQ ID NO:11 or a nucleotide sequence having 80% or more sequence identity
to the sequence,

(12) the nucleotide sequence of SEQ ID NO:12 or a nucleotide sequence having 80% or more sequence identity
to the sequence,

(13) the complementary sequence to the nucleotide sequence of SEQ ID NO:1 or a nucleotide sequence having
80% or more sequence identity to the complementary sequence,

(11) the complementary sequence to the nucleotide sequence of SEQ ID NO:2 or a nucleotide sequence having
80% or more sequence identity to the complementary sequence,

(15) the complementary sequence to the nucleotide sequence of SEQ ID NO:3 or a nucleotide sequence having
80% or more sequence identity to the complementary sequence,

(16) the complementary sequence to the nucleotide sequence of SEQ ID NO:4 or a nucleotide sequence having
80% or more sequence identity to the complementary sequence,

(17) the complementary sequence to the nucleotide sequence of SEQ ID NO:5 or a nucleotide sequence having
80% or more sequence identity to the complementary sequence,

(18) the complementary sequence to the nucleotide sequence of SEQ ID NO:6 or a nucleotide sequence having
80% or more sequence identity to the complementary sequence,

(19) the complementary sequence to the nucleotide sequence of SEQ ID NO:7 or a nucleotide sequence having
80% or more sequence identity to the complementary sequence,

(20) the complementary sequence to the nucleotide sequence of SEQ ID NO:8 or a nucleotide sequence having
80% or more sequence identity to the complementary sequence,

(21) the complementary sequence to the nucleotide sequence of SEQ ID NO:9 or a nucleotide sequence having
80% or more sequence identity to the complementary sequence,

(22) the complementary sequence to the nucleotide sequence of SEQ ID NO:10 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence,

(23) the complementary sequence to the nucleotide sequence of SEQ ID NO:11 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence, and

(24) the complementary sequence to the nucleotide sequence of SEQ ID NO:12 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence.

[Invention 2]

[0007] The method according to Invention 1, wherein the specific oligonucleotide comprises any of the following
nucleotide sequences:

(1) the nucleotide sequence of SEQ ID NO:13,
(2) the nucleotide sequence of SEQ ID NO:14,
(3) the nucleotide sequence of SEQ ID NO:15,
(4) the nucleotide sequence of SEQ ID NO:16,
(5) the nucleotide sequence of SEQ ID NO:17,
(6) the nucleotide sequence of SEQ ID NO:18,
(7) the nucleotide sequence of SEQ ID NO:19,
(8) the nucleotide sequence of SEQ ID NO:20,

(9) the nucleotide sequence of SEQ ID NO:21,

(10) the nucleotide sequence of SEQ ID NO:22,

(11) the nucleotide sequence of SEQ ID NO:23

(12) the nucleotide sequence of SEQ ID NO:24,

(13) the complementary sequence to the nucleotide sequence of SEQ ID NO:13,
(14) the complementary sequence to the nucleotide sequence of SEQ ID NO:14,
(15) the complementary sequence to the nucleotide sequence of SEQ ID NO:15,
(16) the complementary sequence to the nucleotide sequence of SEQ ID NO:16,



10

15

20

25

30

35

40

45

50

55

EP 2 281 883 A1

(17) the complementary sequence to the nucleotide sequence of SEQ ID NO:17,
(18) the complementary sequence to the nucleotide sequence of SEQ ID NO:18,
(19) the complementary sequence to the nucleotide sequence of SEQ ID NO:19,
(20) the complementary sequence to the nucleotide sequence of SEQ ID NO:20,
(21) the complementary sequence to the nucleotide sequence of SEQ ID NO:21,
(22) the complementary sequence to the nucleotide sequence of SEQ ID NO:22,
(23) the complementary sequence to the nucleotide sequence of SEQ ID NO:23, and
(24) the complementary sequence to the nucleotide sequence of SEQ ID NO:24.

[Invention 3]

[0008] The method according to Invention 1 or 2, wherein a counter oligonucleotide is added in forming the complex
in Second step.

[Invention 4]

[0009] The method according to any one of Inventions 1 to 3, wherein formation of the complex in Second step is
conducted in a reaction system containing a divalent cation.

[Invention 5]

[0010] The method according to any one of Inventions 1 to 4, wherein the methylated DNA antibody in the complex
formed in Second step has been made to bind to a support before Third step.

[Invention 6]

[0011] The method according to any one of Inventions 1 to 5, further comprising, after First step and before Third step,
the step of digesting unmethylated single-stranded DNA with a methylation sensitive restriction enzyme capable of
digesting single-stranded DNA.

[Invention 7]

[0012] The method according to any one of Inventions 1 to 6, further comprising, after First step and before Third step,
the step of digesting unmethylated single-stranded DNA with a methylation-sensitive restriction enzyme in a reaction
system containing a specific masking oligonucleotide comprising a recognition sequence for the methylation sensitive
restriction enzyme as a part thereof.

[Invention 8]

[0013] The method according to Invention 6, wherein the methylation sensitive restriction enzyme capable of digesting
single-stranded DNA is Hhal.

[Invention 9]

[0014] The method according to any one of Inventions 1 to 8, wherein the methylated DNA antibody is a methylcytosine
antibody.

[Invention 10]

[0015] The method according to any one of Inventions 1 to 9, wherein the biological specimen is mammalian blood,
serum, plasma, bodily fluid, cell lysate or tissue lysate.

[Invention 11]
[0016] The method according to any one of Inventions 1 to 10, wherein the DNA sample derived from genomic DNA

contained in the biological specimen is digested in advance with a restriction enzyme recognition cleaving site for which
is not present in the target DNA region of the genomic DNA.
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[Invention 12]

[0017] The method according to any one of Inventions 1 to 11, wherein the DNA sample derived from genomic DNA
contained in the biological specimen has been digested with a methylation sensitive restriction enzyme.

[Invention 13]

[0018] The method according to any one of Inventions 1 to 12, wherein the DNA sample derived from genomic DNA
contained in the biological specimen has been digested with a methylation sensitive restriction enzyme in a reaction
system containing a specific masking oligonucleotide.

[Invention 14]

[0019] The method according to any one of Inventions 7, 12 and 13, wherein the methylation sensitive restriction
enzyme is Hpall or Hhal.

[Invention 15]

[0020] The method according to any one of Inventions 1 to 14, wherein the DNA sample derived from genomic DNA
contained in the biological specimen is a DNA sample purified in advance.

[Invention 16]

[0021] The method according to any one of Inventions 1 to 15, wherein the target DNA region possessed by genomic
DNA comprises a recognition cleaving site for the methylation sensitive restriction enzyme.

[Invention 17]
[0022] DNA comprising any of the following sequences:

(1) the nucleotide sequence of SEQ ID NO:13,
(2) the nucleotide sequence of SEQ ID NO:14,
(3) the nucleotide sequence of SEQ ID NO:15,
(4) the nucleotide sequence of SEQ ID NO:16,
(5) the nucleotide sequence of SEQ ID NO:17,
(6) the nucleotide sequence of SEQ ID NO:18,
(7) the nucleotide sequence of SEQ ID NO:19,
(8) the nucleotide sequence of SEQ ID NO:20,

(9) the nucleotide sequence of SEQ ID NO:21,

(10) the nucleotide sequence of SEQ ID NO:22,

(11) the nucleotide sequence of SEQ ID NO:23

(12) the nucleotide sequence of SEQ ID NO:24,

(13) the complementary sequence to the nucleotide sequence of SEQ ID NO:13,
(14) the complementary sequence to the nucleotide sequence of SEQ ID NO:14,
(15) the complementary sequence to the nucleotide sequence of SEQ ID NO:15,
(16) the complementary sequence to the nucleotide sequence of SEQ ID NO:16,
(17) the complementary sequence to the nucleotide sequence of SEQ ID NO:17,
(18) the complementary sequence to the nucleotide sequence of SEQ ID NO:18,
(19) the complementary sequence to the nucleotide sequence of SEQ ID NO:19,
(20) the complementary sequence to the nucleotide sequence of SEQ ID NO:20,
(21) the complementary sequence to the nucleotide sequence of SEQ ID NO:21,
(22) the complementary sequence to the nucleotide sequence of SEQ ID NO:22,
(23) the complementary sequence to the nucleotide sequence of SEQ ID NO:23, and
(24) the complementary sequence to the nucleotide sequence of SEQ ID NO:24.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Fig. 1is a drawing showing a result of Example 1. The open box represents a measurement result of an index
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value having correlation with methylation frequency using genomic DNA of a noncancerous tissue, and the closed box
represents a measurement result of an index value having correlation with methylation frequency using genomic DNA
extracted from Capan-2 (a cancer cell strain). In the drawing, from the left side, A represents an amount of the methyl-
cytosine antibody binding to the target region detected by using a specific oligonucleotide solution A, B represents an
amount of the methylcytosine antibody binding to the target region detected by using a specific oligonucleotide solution
B, and C represents an amount of the methylcytosine antibody binding to the target region detected by using a specific
oligonucleotide solution C, respectively measured by fluorescence (612 nm).

MODE FOR CARRYING OUT THE INVENTION

[0024] As the "biological specimen"”, for example, a cell lysate, a tissue lysate (here the term "tissue" is used in a broad
sense including blood and lymph node) or biological samples including bodily fluids such as blood, plasma, serum and
lymph, and bodily secretions (urine, milk and so on) and genomic DNA obtained by extracting these biological samples
in mammals. Other examples of the biological specimen include samples derived from microorganisms and viruses,
and genomic DNA of microorganisms or viruses. When the specimen is human blood, use of the present invention in a
health check or a simple clinical examination is expected.

[0025] As the DNA sample derived from genomic DNA contained in such a biological specimen, a sample treated with
a methylation sensitive restriction enzyme or the like, a sample digested in advance with a restriction enzyme whose
recognition cleaving site does not exist in the target DNA region possessed by the genomic DNA, a sample digested
with a methylation sensitive restriction enzyme in a reaction system containing a specific masking oligonucleotide, a
DNA sample purified in advance, and the like are recited.

[0026] For obtaining a genomic DNA from a specimen derived from a mammal, for example, DNA may be extracted
using a commercially available DNA extraction kit.

[0027] When blood is used as a specimen, plasma or serum is prepared from blood in accordance with a commonly
used method, and using the prepared plasma or serum as a specimen, free DNA (including DNA derived from cancer
cells such as gastric cancer cells) contained in the specimen is analyzed. This enables analysis of DNA derived from
cancer cells such as gastric cancer cells while avoiding DNA derived from hemocytes, and improves the sensitivity of
detection of cancer cells such as gastric cancer cells and a tissue containing the same.

[0028] Usually, a gene (a genomic DNA) consists of four kinds of bases. In these bases, such a phenomenon is known
that only cytosine is methylated, and such methylation modification of DNA is limited to cytosine in a nucleotide sequence
represented by 5’-CG-3’ (C represents cytosine, and G represents guanine. Hereinafter, the nucleotide sequence is also
referred to as "CpG"). The site to be methylated in cytosine is its position 5. In DNA replication prior to cell division, only
cytosine in "CpG" of a template chain is methylated immediately after replication, however, cytosine in "CpG" of a newly-
generated strand is immediately methylated by the action of methyltransferase. Accordingly, the methylation state of
DNA will be passed to new two sets of DNA even after DNA replication. The term "methylated DNA" in the present
invention means DNA occurring by such methylation modification.

[0029] It is known that methylation abnormality of DNA occurs in various diseases (for example, cancer), and it is
supposed that the level of a particular disease can be measured by detecting the DNA methylation abnormality. For
example, when the presentinvention is practiced for the region where methylation occurs at 100% in a specimen derived
from a disease, the amount of methylated DNA quantified or detected will be large, whereas when the present invention
is practiced for the region where methylation does not occur at 100% in a specimen derived from a disease, the amount
of methylated DNA quantified or detected will be close to approximately zero. For example, when there is a region where
a methylation rate is low in a specimen of a healthy subject and high in a specimen of a diseased patient, and if the
present invention is practiced for the region, the amount of methylated DNA quantified or detected will be a value near
zero in a healthy subject, but will be significantly higher than that value in a diseased patient, so that the level of the
disease can be determined based on a difference between these values. The term "level of disease" is similar to the
meaning that is generally used in the art, and concretely means, for example, malignancy of a cell when the specimen
is a cell, or means, for example, abundance or the like of disease cells in a tissue when the specimen is a tissue. Further,
when the specimen is plasma or serum, it means the probability that the individual has the disease. Therefore, by
examining the methylation abnormality of the specimen by practice of the present invention, it is possible to diagnose
a variety of diseases.

[0030] The term "target DNA region" means a DNA region for which presence or absence of methylation of cytosine
contained in the region is to be examined, and a DNA region containing at least one cytosine in a nucleotide sequence
represented by CpG which is present in a nucleotide sequence of a promoter region, an untranslated region, or a
translated region (coding region) of a useful protein gene such as Lysyl oxidase, HRAS-like suppressor, bA305P22.2.1,
Gamma filamin, HAND1, Homologue of RIKEN 2210016F16, FLJ32130, PPARG angiopoietin-related protein, Throm-
bomodulin, p53-responsive gene 2, Fibrillin2, Neurofilament3, disintegrin and metalloproteinase domain 23, G protein-
coupled receptor 7, G-protein coupled somatostatin and angiotensin-like peptide receptor, and Solute carrier family 6
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neurotransmitter transporter noradrenalin member 2 can be recited. In addition to quantifying or detecting methylated
DNA in the target DNA region individually, by using more target DNA regions in one detection system, for example, the
quantification accuracy and detection sensitivity will improve accordingly.

[0031] To be more specific, when the useful protein gene is a Lysyl oxidase gene, as a nucleotide sequence that
includes at least one nucleotide sequence represented by CpG present in a nucleotide sequence of its promoter region,
untranslated region or translated region (coding region), a nucleotide sequence of a genomic DNA containing exon 1 of
a Lysyl oxidase gene derived from human, and a promoter region located 5’ upstream of the same can be recited, and
more concretely, the nucleotide sequence of SEQ ID NO:119 (corresponding to a nucleotide sequence represented by
base No. 16001 to 18661 in the nucleotide sequence described in Genbank Accession No. AF270645) can be recited.
In the nucleotide sequence of SEQ ID NO:119, ATG codon encoding methionine at amino terminal of Lysyl oxidase
protein derived from human is represented in base No. 2031 to 2033, and a nucleotide sequence of the above exon 1
is represented in base No. 1957 to 2661. Cytosine in the nucleotide sequence represented by CpG which is present in
the nucleotide sequence of SEQ ID NO:119, in particular, cytosine in CpG which is present in a region where CpGs are
densely present in the nucleotide sequence of SEQ ID NO:119 exhibits high methylation frequency (namely, a high
methylation state (hypermethylation)) in, for example, cancer cells such as gastric cancer cells. More concretely, as
cytosine exhibiting high methylation frequency in gastric cancer cells, for example, cytosines represented by base Nos.
1539, 1560, 1574, 1600, 1623, 1635, 1644, 1654, 1661, 1682, 1686, 1696, 1717, 1767, 1774, 1783, 1785, 1787, 1795
and so on in the nucleotide sequence of SEQ ID NO:119 can be recited.

[0032] Also to be more specific, when the useful protein gene is a HRAS-like suppressor gene, as a nucleotide
sequence that includes at least one nucleotide sequence represented by CpG present in a nucleotide sequence of its
promoter region, untranslated region or translated region (coding region), a nucleotide sequence of a genomic DNA
containing exon 1 of a HRAS-like suppressor gene derived from human, and a promoter region located 5’ upstream of
the same can be recited, and more concretely, the nucleotide sequence of SEQ ID NO:120 (corresponding to a nucleotide
sequence represented by base No. 172001 to 173953 in the nucleotide sequence described in Genbank Accession No.
AC068162) can be recited. In the nucleotide sequence of SEQ ID NO:120, the nucleotide sequence of exon 1 of a
HRAS-like suppressor gene derived from human is represented in base No. 1743 to 1953. Cytosine in the nucleotide
sequence represented by CpG which is present in the nucleotide sequence of SEQ ID NO:120, in particular, cytosine
in CpG which is present in a region where CpGs are densely present in the nucleotide sequence of SEQ ID NO:120
exhibits high methylation frequency (namely, a high methylation state (hypermethylation)) in, for example, cancer cells
such as gastric cancer cells. More concretely, as cytosine exhibiting high methylation frequency in gastric cancer cells,
for example, cytosines represented by base Nos. 1316, 1341, 1357, 1359, 1362, 1374, 1390, 1399, 1405, 1409, 1414,
1416, 1422, 1428, 1434, 1449, 1451, 1454, 1463, 1469, 1477, 1479, 1483, 1488, 1492, 1494, 1496, 1498, 1504, 1510,
1513, 1518, 1520 and so on in the nucleotide sequence of SEQ ID NO:120 can be recited.

[0033] Also to be more specific, when the useful protein gene is a bA305P22.2.1 gene, as a nucleotide sequence that
includes at least one nucleotide sequence represented by CpG present in a nucleotide sequence of its promoter region,
untranslated region or translated region (coding region), a nucleotide sequence of a genomic DNA containing exon 1 of
a bA305P22.2.1 gene derived from human, and a promoter region located 5’ upstream of the same can be recited, and
more concretely, the nucleotide sequence of SEQ ID NO:121 (corresponding to a nucleotide sequence represented by
base No. 13001 to 13889 in the nucleotide sequence described in Genbank Accession No. AL121673) can be recited.
In the nucleotide sequence of SEQ ID NO:121, ATG codon encoding methionine at amino terminal of bA305P22.2.1
protein derived from human is represented in base No. 849 to 851, and a nucleotide sequence of the above exon 1 is
represented in base No. 663 to 889. Cytosine in the nucleotide sequence represented by CpG which is present in the
nucleotide sequence of SEQ ID NO:121, in particular, cytosine in CpG which is present in a region where CpGs are
densely present in the nucleotide sequence of SEQ ID NO:121 exhibits high methylation frequency (namely, a high
methylation state (hypermethylation)) in, for example, cancer cells such as gastric cancer cells. More concretely, as
cytosine exhibiting high methylation frequency in gastric cancer cells, for example, cytosines represented by base Nos.
329, 335, 337, 351, 363, 373, 405, 424, 427, 446, 465, 472, 486 and so on in the nucleotide sequence of SEQ ID NO:
121 can be recited.

[0034] Also to be more specific, when the useful protein gene is a Gamma filamin gene, as a nucleotide sequence
that includes at least one nucleotide sequence represented by CpG present in a nucleotide sequence of its promoter
region, untranslated region or translated region (coding region), a nucleotide sequence of a genomic DNA containing
exon 1 of a Gamma filamin gene derived from human, and a promoter region located 5’ upstream of the same can be
recited, and more concretely, the nucleotide sequence of SEQ ID NO:122 (corresponding to a complementary sequence
to a nucleotide sequence represented by base No. 63528 to 64390 in the nucleotide sequence described in Genbank
Accession No. AC074373) can be recited. In the nucleotide sequence of SEQ ID NO:122, ATG codon encoding me-
thionine at amino terminal of Gamma filamin protein derived from human is represented in base No. 572 to 574, and a
nucleotide sequence of the above exon 1 is represented in base No. 463 to 863. Cytosine in the nucleotide sequence
represented by CpG which is present in the nucleotide sequence of SEQ ID NO:122, in particular, cytosine in CpG which
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is present in a region where CpGs are densely present in the nucleotide sequence of SEQ ID NO:122 exhibits high
methylation frequency (namely, a high methylation state (hypermethylation)) in, for example, cancer cells such as gastric
cancer cells. More concretely, as cytosine exhibiting high methylation frequency in gastric cancer cells, for example,
cytosines represented by base Nos. 329, 333, 337, 350, 353, 360, 363, 370, 379, 382, 384, 409, 414, 419, 426, 432,
434,445,449, 459,472,474, 486, 490, 503, 505 and so on in the nucleotide sequence of SEQ ID NO:122 can be recited.
[0035] Also to be more specific, when the useful protein gene is a HAND1 gene, as a nucleotide sequence that includes
at least one nucleotide sequence represented by CpG present in a nucleotide sequence of its promoter region, untrans-
lated region or translated region (coding region), a nucleotide sequence of a genomic DNA containing exon 1 of a HAND1
gene derived from human, and a promoter region located 5’ upstream of the same can be recited, and more concretely,
the nucleotide sequence of SEQ ID NO:123 (corresponding to a complementary sequence to a nucleotide sequence
represented by base No. 24303 to 26500 in the nucleotide sequence described in Genbank Accession No. AC026688)
can be recited. In the nucleotide sequence of SEQ ID NO:123, ATG codon encoding methionine at amino terminal of
HAND1 protein derived from human is represented in base No. 1656 to 1658, and a nucleotide sequence of the above
exon 1 is represented in base No. 1400 to 2198. Cytosine in the nucleotide sequence represented by CpG which is
present in the nucleotide sequence of SEQ ID NO:123, in particular, cytosine in CpG which is present in a region where
CpGs are densely present in the nucleotide sequence of SEQ ID NO:123 exhibits high methylation frequency (namely,
a high methylation state (hypermethylation)) in, for example, cancer cells such as gastric cancer cells. More concretely,
as cytosine exhibiting high methylation frequency in gastric cancer cells, for example, cytosines represented by base
Nos. 1153, 1160, 1178, 1187, 1193, 1218, 1232, 1266, 1272, 1292, 1305, 1307, 1316, 1356, 1377, 1399, 1401, 1422,
1434 and so on in the nucleotide sequence of SEQ ID NO:123 can be recited.

[0036] Also to be more specific, when the useful protein gene is a Homologue of RIKEN 2210016F16 gene, as a
nucleotide sequence thatincludes atleast one nucleotide sequence represented by CpG present in anucleotide sequence
of its promoter region, untranslated region or translated region (coding region), a nucleotide sequence of a genomic
DNA containing exon 1 of a Homologue of RIKEN 2210016F 16 gene derived from human, and a promoter region located
5’ upstream of the same can be recited, and more concretely, the nucleotide sequence of SEQ ID NO:124 (corresponding
to a complementary nucleotide sequence to a nucleotide sequence represented by base No. 157056 to 159000 in the
nucleotide sequence described in Genbank Accession No. AL354733) can be recited. In the nucleotide sequence of
SEQ ID NO:124, a nucleotide sequence of exon 1 of a Homologue of a RIKEN 2210016F16 gene derived from human
is represented in base No. 1392 to 1945. Cytosine in the nucleotide sequence represented by CpG which is present in
the nucleotide sequence of SEQ ID NO:124, in particular, cytosine in CpG which is present in a region where CpGs are
densely present in the nucleotide sequence of SEQ ID NO:124 exhibits high methylation frequency (namely, a high
methylation state (hypermethylation)) in, for example, cancer cells such as gastric cancer cells. More concretely, as
cytosine exhibiting high methylation frequency in gastric cancer cells, for example, cytosines represented by base Nos.
1172, 1175, 1180, 1183, 1189, 1204, 1209, 1267, 1271, 1278, 1281, 1313, 1319, 1332, 1334, 1338, 1346, 1352, 1358,
1366, 1378, 1392, 1402, 1433, 1436, 1438 and so on in the nucleotide sequence of SEQ ID NO:124 can be recited.
[0037] Also to be more specific, when the useful protein gene is a FLJ32130 gene, as a nucleotide sequence that
includes at least one nucleotide sequence represented by CpG present in a nucleotide sequence of its promoter region,
untranslated region or translated region (coding region), a nucleotide sequence of a genomic DNA containing exon 1 of
a FLJ32130 gene derived from human, and a promoter region located 5’ upstream of the same can be recited, and more
concretely, the nucleotide sequence of SEQ ID NO:125 (corresponding to a complementary nucleotide sequence to a
nucleotide sequence represented by base No. 1 to 2379 in the nucleotide sequence described in Genbank Accession
No. AC002310) can be recited. In the nucleotide sequence of SEQ ID NO:125, ATG codon encoding methionine at
amino terminal of FLJ32130 protein derived from human is represented in base No. 2136 to 2138, and a nucleotide
sequence assumed to be the above exon 1 is represented in base No. 2136 to 2379. Cytosine in the nucleotide sequence
represented by CpG which is present in the nucleotide sequence of SEQ ID NO:125, in particular, cytosine in CpG which
is present in a region where CpGs are densely present in the nucleotide sequence of SEQ ID NO:125 exhibits high
methylation frequency (namely, a high methylation state (hypermethylation)) in, for example, cancer cells such as gastric
cancer cells. More concretely, as cytosine exhibiting high methylation frequency in gastric cancer cells, for example,
cytosines represented by base Nos. 1714, 1716, 1749, 1753, 1762, 1795, 1814, 1894, 1911, 1915, 1925, 1940, 1955,
1968 and so on in the nucleotide sequence of SEQ ID NO:125 can be recited.

[0038] Also to be more specific, when the useful protein gene is a PPARG angiopoietin-related protein gene, as a
nucleotide sequence thatincludes atleast one nucleotide sequence represented by CpG present in anucleotide sequence
of its promoter region, untranslated region or translated region (coding region), a nucleotide sequence of a genomic
DNA containing exon 1 of a PPARG angiopoietin-related protein gene derived from human, and a promoter region
located 5’ upstream of the same can be recited, and more concretely, the nucleotide sequence of SEQ ID NO:126 can
be recited. In the nucleotide sequence of SEQ ID NO:126, ATG codon encoding methionine at amino terminal of PPARG
angiopoietin-related protein derived from human is represented in base No. 717 to 719, and a nucleotide sequence of
the 5’ side part of the above exon 1 is represented in base No. 1957 to 2661. Cytosine in the nucleotide sequence
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represented by CpG which is present in the nucleotide sequence of SEQ ID NO:126, in particular, cytosine in CpG which
is present in a region where CpGs are densely present in the nucleotide sequence of SEQ ID NO:126 exhibits high
methylation frequency (namely, a high methylation state (hypermethylation)) in, for example, cancer cells such as gastric
cancer cells. More concretely, as cytosine exhibiting high methylation frequency in gastric cancer cells, for example,
cytosines represented by base Nos. 35, 43, 51, 54, 75, 85, 107, 127, 129, 143, 184, 194, 223, 227, 236, 251, 258 and
so on in the nucleotide sequence of SEQ ID NO:126 can be recited.

[0039] Also to be more specific, when the useful protein gene is a Thrombomodulin gene, as a nucleotide sequence
that includes at least one nucleotide sequence represented by CpG present in a nucleotide sequence of its promoter
region, untranslated region or translated region (coding region), a nucleotide sequence of a genomic DNA containing
exon 1 of a Thrombomodulin gene derived from human, and a promoter region located 5’ upstream of the same can be
recited, and more concretely, the nucleotide sequence of SEQ ID NO:127 (corresponding to a nucleotide sequence
represented by base No. 1 to 6096 in the nucleotide sequence described in Genbank Accession No. AF495471) can
be recited. In the nucleotide sequence of SEQ ID NO:127, ATG codon encoding methionine at amino terminal of Throm-
bomodulin protein derived from human is represented in base No. 2590 to 2592, and a nucleotide sequence of the above
exon 1 is represented in base No. 2048 to 6096. Cytosine in the nucleotide sequence represented by CpG which is
present in the nucleotide sequence of SEQ ID NO:127, in particular, cytosine in CpG which is present in a region where
CpGs are densely present in the nucleotide sequence of SEQ ID NO:127 exhibits high methylation frequency (namely,
a high methylation state (hypermethylation)) in, for example, cancer cells such as gastric cancer cells. More concretely,
as cytosine exhibiting high methylation frequency in gastric cancer cells, for example, cytosines represented by base
Nos. 1539, 1551, 1571, 1579, 1581, 1585, 1595, 1598, 1601, 1621, 1632, 1638, 1645, 1648, 1665, 1667, 1680, 1698,
1710, 1724, 1726, 1756 and so on in the nucleotide sequence of SEQ ID NO:127 can be recited.

[0040] Also to be more specific, when the useful protein gene is a p53-responsive gene 2 gene, as a nucleotide
sequence that includes at least one nucleotide sequence represented by CpG present in a nucleotide sequence of its
promoter region, untranslated region or translated region (coding region), a nucleotide sequence of a genomic DNA
containing exon 1 of a p53-responsive gene 2 gene derived from human, and a promoter region located 5’ upstream of
the same can be recited, and more concretely, the nucleotide sequence of SEQ ID NO:128 (corresponding to a com-
plementary sequence to a nucleotide sequence represented by base No. 113501 to 116000 in the nucleotide sequence
described in Genbank Accession No. AC009471) can be recited. In the nucleotide sequence of SEQ ID NO:128, a
nucleotide sequence of exon 1 of a p53-responsive gene 2 gene derived from human is represented in base No. 1558
to 1808. Cytosine in the nucleotide sequence represented by CpG which is present in the nucleotide sequence of SEQ
ID NO:128 exhibits high methylation frequency (namely, a high methylation state (hypermethylation)) in, for example,
cancer cells such as pancreas cancer cells. More concretely, as cytosine exhibiting high methylation frequency in
pancreas cancer cells, for example, cytosines represented by base Nos. 1282, 1284, 1301, 1308, 1315, 1319, 1349,
1351, 1357, 1361, 1365, 1378, 1383 and so on in the nucleotide sequence of SEQ ID NO:128 can be recited.

[0041] Also to be more specific, when the useful protein gene is a Fibrillin2 gene, as a nucleotide sequence that
includes at least one nucleotide sequence represented by CpG present in a nucleotide sequence of its promoter region,
untranslated region or translated region (coding region), a nucleotide sequence of a genomic DNA containing exon 1 of
a Fibrillin2 gene derived from human, and a promoter region located 5’ upstream of the same can be recited, and more
concretely, the nucleotide sequence of SEQ ID NO:129 (corresponding to a complementary sequence to a nucleotide
sequence represented by base No. 118801 to 121000 in the nucleotide sequence described in Genbank Accession No.
AC113387) can be recited. In the nucleotide sequence of SEQ ID NO:129, a nucleotide sequence of exon 1 of a Fibrillin2
gene derived from human is represented in base No. 1091 to 1345. Cytosine in the nucleotide sequence represented
by CpG which is present in the nucleotide sequence of SEQ ID NO:129 exhibits high methylation frequency (namely, a
high methylation state (hypermethylation)) in, for example, cancer cells such as pancreas cancer cells. More concretely,
as cytosine exhibiting high methylation frequency in pancreas cancer cells, for example, cytosines represented by base
Nos. 679, 687, 690, 699, 746, 773, 777, 783, 795, 799, 812, 823, 830, 834, 843 and so on in the nucleotide sequence
of SEQ ID NO:129 can be recited.

[0042] Also to be more specific, when the useful protein gene is a Neurofilament3 gene, as a nucleotide sequence
that includes at least one nucleotide sequence represented by CpG present in a nucleotide sequence of its promoter
region, untranslated region or translated region (coding region), a nucleotide sequence of a genomic DNA containing
exon 1 of a Neurofilament3 gene derived from human, and a promoter region located 5’ upstream of the same can be
recited, and more concretely, the nucleotide sequence of SEQ ID NO:130 (corresponding to a complementary sequence
to a nucleotide sequence represented by base No. 28001 to 30000 in the nucleotide sequence described in Genbank
Accession No. AF106564) can be recited. In the nucleotide sequence of SEQ ID NO:130, a nucleotide sequence of
exon 1 of a Neurofilament3 gene derived from human is represented in base No. 614 to 1694. Cytosine in the nucleotide
sequence represented by CpG which is present in the nucleotide sequence of SEQ ID NO:130 exhibits high methylation
frequency (namely, a high methylation state (hypermethylation)) in, for example, cancer cells such as pancreas cancer
cells. More concretely, as cytosine exhibiting high methylation frequency in pancreas cancer cells, for example, cytosines
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represented by base Nos. 428, 432, 443, 451, 471, 475, 482, 491, 499, 503, 506, 514, 519, 532, 541, 544, 546, 563,
566, 572, 580 and so on in the nucleotide sequence of SEQ ID NO:130 can be recited.

[0043] Also to be more specific, when the useful protein gene is a disintegrin and metalloproteinase domain 23 gene,
as a nucleotide sequence that includes at least one nucleotide sequence represented by CpG present in a nucleotide
sequence of its promoter region, untranslated region or translated region (coding region), a nucleotide sequence of a
genomic DNA containing exon 1 of a disintegrin and metalloproteinase domain 23 gene derived from human, and a
promoter region located 5" upstream of the same can be recited, and more concretely, the nucleotide sequence of SEQ
ID NO:131 (corresponding to a nucleotide sequence represented by base No. 21001 to 23300 in the nucleotide sequence
described in Genbank Accession No. AC009225) can be recited. In the nucleotide sequence of SEQ ID NO:131, a
nucleotide sequence of exon 1 of a disintegrin and metalloproteinase domain 23 gene derived from human is represented
in base No. 1194 to 1630. Cytosine in the nucleotide sequence represented by CpG which is present in the nucleotide
sequence of SEQ ID NO:131 exhibits high methylation frequency (namely, a high methylation state (hypermethylation))
in, for example, cancer cells such as pancreas cancer cells. More concretely, as cytosine exhibiting high methylation
frequency in pancreas cancer cells, for example, cytosines represented by base Nos. 998, 1003, 1007, 1011, 1016,
1018, 1020, 1026, 1028, 1031, 1035, 1041, 1043, 1045, 1051, 1053, 1056, 1060, 1066, 1068, 1070, 1073, 1093, 1096,
1106, 1112, 1120, 1124, 1126 and so on in the nucleotide sequence of SEQ ID NO:131 can be recited.

[0044] Also to be more specific, when the useful protein gene is a G protein-coupled receptor 7 gene, as a nucleotide
sequence that includes at least one nucleotide sequence represented by CpG present in a nucleotide sequence of its
promoter region, untranslated region or translated region (coding region), a nucleotide sequence of a genomic DNA
containing exon 1 of a G protein-coupled receptor 7 gene derived from human, and a promoter region located 5’ upstream
of the same can be recited, and more concretely, the nucleotide sequence of SEQ ID NO:132 (corresponding to a
nucleotide sequence represented by base No. 75001 to 78000 in the nucleotide sequence described in Genbank Ac-
cession No. AC009800) can be recited. In the nucleotide sequence of SEQ ID NO:132, a nucleotide sequence of exon
1 of a G protein-coupled receptor 7 gene derived from human is represented in base No. 1666 to 2652. Cytosine in the
nucleotide sequence represented by CpG which is present in the nucleotide sequence of SEQ ID NO:132 exhibits high
methylation frequency (namely, a high methylation state (hypermethylation)) in, for example, cancer cells such as pan-
creas cancer cells. More concretely, as cytosine exhibiting high methylation frequency in pancreas cancer cells, for
example, cytosines represented by base Nos. 1480, 1482, 1485, 1496, 1513, 1526, 1542, 1560, 1564, 1568, 1570,
1580, 1590, 1603, 1613, 1620 and so on in the nucleotide sequence of SEQ ID NO:132 can be recited.

[0045] Also to be more specific, when the useful protein gene is a G-protein coupled somatostatin and angiotensin-
like peptide receptor gene, as a nucleotide sequence that includes at least one nucleotide sequence represented by
CpG present in a nucleotide sequence of its promoter region, untranslated region or translated region (coding region),
a nucleotide sequence of a genomic DNA containing exon 1 of a G-protein coupled somatostatin and angiotensin-like
peptide receptor gene derived from human, and a promoter region located 5’ upstream of the same can be recited, and
more concretely, the nucleotide sequence of SEQ ID NO:133 (corresponding to a complementary sequence to a nucle-
otide sequence represented by base No. 57001 to 60000 in the nucleotide sequence described in Genbank Accession
No. AC008971) can be recited. In the nucleotide sequence of SEQ ID NO:133, a nucleotide sequence of exon 1 of a
G-protein coupled somatostatin and angiotensin-like peptide receptor gene derived from human is represented in base
No. 776 to 2632. Cytosine in the nucleotide sequence represented by CpG which is present in the nucleotide sequence
of SEQ ID NO:133 exhibits high methylation frequency (namely, a high methylation state (hypermethylation)) in, for
example, cancer cells such as pancreas cancer cells. More concretely, as cytosine exhibiting high methylation frequency
in pancreas cancer cells, for example, cytosines represented by base Nos. 470, 472, 490, 497, 504, 506, 509, 514, 522,
540, 543, 552, 566, 582, 597, 610, 612 and so on in the nucleotide sequence of SEQ ID NO:133 can be recited.
[0046] Also to be more specific, when the useful protein gene is a Solute carrier family 6 neurotransmitter transporter
noradrenalin member 2 gene, as a nucleotide sequence that includes at least one nucleotide sequence represented by
CpG present in a nucleotide sequence of its promoter region, untranslated region or translated region (coding region),
a nucleotide sequence of a genomic DNA containing exon 1 of a Solute carrier family 6 neurotransmitter transporter
noradrenalin member 2 gene derived from human, and a promoter region located 5’ upstream of the same can be recited,
and more concretely, the nucleotide sequence of SEQ ID NO:134 (corresponding to a complementary sequence to a
nucleotide sequence represented by base No. 78801 to 81000 in the nucleotide sequence described in Genbank Ac-
cession No. AC026802) can be recited. In the nucleotide sequence of SEQ ID NO:134, a nucleotide sequence of exon
1 of a Solute carrier family 6 neurotransmitter transporter noradrenalin member 2 gene derived from human is represented
in base No. 1479 to 1804. Cytosine in the nucleotide sequence represented by CpG which is present in the nucleotide
sequence of SEQ ID NO:134 exhibits high methylation frequency (namely, a high methylation state (hypermethylation))
in, for example, cancer cells such as pancreas cancer cells. More concretely, as cytosine exhibiting high methylation
frequency in pancreas cancer cells, for example, cytosines represented by base Nos. 1002, 1010, 1019, 1021, 1051,
1056, 1061, 1063, 1080, 1099, 1110, 1139, 1141, 1164, 1169, 1184 and so on in the nucleotide sequence of SEQ ID
NO:134 can be recited.
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[0047] As concrete examples of the "target DNA region" in genomic DNA, the following nucleotide sequences of SEQ
ID NOs:1to 12, and complementary sequences thereof can be recited, and also nucleotide sequences having sequence
identity of 80% or more, 90% or more, 95% or more or 98% or more to these nucleotide sequences can be recited.

SEQ ID NO:1 corresponds to the nucleotide sequence represented by base N0.21965410 to 21964273 in the
nucleotide sequence described in Genbank Accession No.NT_008413.17.

SEQ ID NO:2 corresponds to the nucleotide sequence represented by base N0.29857545 to 29858420 in the
nucleotide sequence described in Genbank Accession No.NT_024524.13.

SEQID NO:3 corresponds to the nucleotide sequence represented by base No.7188979 to 7189574 in the nucleotide
sequence described in Genbank Accession No.NT_010718.15.

SEQ D NO:4 corresponds to the nucleotide sequence represented by base No.7534656 to 7535486 in the nucleotide
sequence described in Genbank Accession No.NW_926584.1.

SEQ ID NO:5 corresponds to the nucleotide sequence represented by base N0.21984168 to 21984790 in the
nucleotide sequence described in Genbank Accession No.NT_008413.17.

SEQ ID NO:6 corresponds to the nucleotide sequence represented by base No0.21818162 to 21818836 in the
nucleotide sequence described in Genbank Accession No.NW_924062.1.

SEQ ID NO:7 corresponds to the nucleotide sequence represented by base N0.21998877 to 21999061 in the
nucleotide sequence described in Genbank Accession No.NT_008413.17.

SEQ ID NO:8 corresponds to the nucleotide sequence represented by base No0.19277002 to 19277451 in the
nucleotide sequence described in Genbank Accession No.NT_023935.17.

SEQ ID NO:9 corresponds to the nucleotide sequence represented by base No.19064265 to 19065579 in the
nucleotide sequence described in Genbank Accession No.NW_924484.1.

SEQ ID NO:10 corresponds to the nucleotide sequence represented by base No0.50318280 to 50318573 in the
nucleotide sequence described in Genbank Accession No.NT_022517.17.

SEQ ID NO:11 corresponds to the nucleotide sequence represented by base N0.61176814 to 61177405 in the
nucleotide sequence described in Genbank Accession No.NT_022517.17.

SEQ ID NO:12 corresponds to the nucleotide sequence represented by base N0.14488398 to 14489126 in the
nucleotide sequence described in Genbank Accession No.NT_034772.5.

[0048] As the "target DNA region" (hereinafter, also referred to as a "target region"), a DNA region containing at least
one cytosine in a nucleotide sequence represented by CpG which is present in a nucleotide sequence of a promoter
region, an untranslated region, or a translated region (coding region) of a gene such as MLH1, RUNX3, CDH1, TIMP3,
CSPG, RARp, 14-3-30, CALCA, HIC1, ESR1, PTEN, SOCS1, BLT1, ESR2, MTMG, TWIST, INK4, CDKN2, GSTP,
DCR2,TP73,PGR,HIC2,MTHFR, TFF1,MLLT7,SLC5A8, THBS1,SOCS2,ACTB,CDH13,FGF18, GSTM3,HSD17B4,
HSPA2, PPP1R13B, PTGS2, SYK, TERT, TITF1, BRACA1, AATF, ABCB1, ABCC1, ABI1, ABL1, AF1Q, AF3P21, AF4,
AF9, AFF3, AKAP12, AKAP9, ALEX3, ALK, ALOX15, APAF1, APC, ARHA, ARHGAP26, ARHGEF 12, ARNT, ATBF1,
ATF1, ATM, AXIN2, BCAS3, BCAS4, BCL1, BCL10, BCL11A, BCL11B, BCL2, BCL5, BCL7A, BCR, BIRC3, BMPR1A,
BRCA2,BRD4,BRIP1,BTG1,BUB1B, CAGE-1, CARS, CASC5,CCDC6,CCND2, CCND3,CDH11, CDKN1B, CDKN2A,
CDX2, CEP110, CKN1, CLP1, CLTC, CLTCL1, CNC, COL1A1, COX6C, CREBBP, CXXC6, DAB2IP, DDIT3, DDX43,
DIRC1, DIRC2, DKK1, E2F3, EEN, EGFR, ELL, EPS15, ERBB2, ERC1, ERCC1, ERCC4, ERG, ETV1, ETV6, EVI1,
EWSR1, EXT1, EXT2, FANCA, FANCD2, FANCF, FAS, FBP17, FCRL4, FEV, FGFR1, FHIT, FLI1, FOXO3A, FUS,
FVT1, GAS7, GLI1, GNAS, GOLGAS5, GOPC, GRB2, HCMOGT-1, HISTIH4l, HLF, HMGA2, HOXA13, HOXC11,
HOXC13, HOXD13, HSPBAP1, HSPCB, HSPD1, HSPH1, IKZF2, INTS6, IRF4, JAG1, JAG2, JAK2, JARID1A, JAZF1,
JMJD2C, JUN, KIT, KITLG, KLF5, KLF6, LASP1, LDB1, LHFP,LMO1, LMO2, LPHNZ2, LPP, LYL1, MADH4, MAF, MAFB,
MDM2, MDS2, MET, MKL1, MLF1, MLH1, MLL, MLLT10, MMP2, MN1, MRE11B, MSF, MSH2, MSH6, MSI2, MUC1,
MUTYH, MXI1, MYC, MYH9, MYST3, NF1, NFKB1, NIN, NKX2-5, NONO, NOTCH1, N-RAS, NTRK3, NUMA1, NUP214,
NUP98, OLIG2, P53, PALB2, PAX2, PAX5, PAX7,PAX9, PBX1,PCM1,PCSK7,PDGFB, PDGFRA, PDGFRB, PHOX2B,
PICALM, PLAG1, PLCB1, PLK, PML, PMS1, POLH, POU5F1P1, POU6F2, PPP1R13L, PRDM16, PRRX1, PSIP1,
PTCH, RABEP1, RAD51L1, RAD53, RANBP17, RAP1GDS1, RAP2B, RARA, RASSF1, RB1, RBL2, RBM15, RBM5,
RCHY1, RECQL, RECQL5, RET, RUNX, RUNX1T1, SBDS, SDHC, SDHD, SET, SHH, SIL, SIX1, SNAI2, SPI1, SPINK7,
STARD3, STAT3, STK11, STK4, SUFU, SYK, SYNPO2, TBX2, TCF3, THBS2, THRAP3, TMPRSS2, TNF, TOP1, TPM4,
TPR, TRIM24, TRIM33, TRIP11, TSC1, TSC2, TSHR, TTL, VAV1, VHL, WFDC1, WT 1, WWOX, XPC, ZBTB16, ZNF 146
and ZNF217 can be recited. In addition to quantifying or detecting methylated DNA in the target DNA region individually,
by using more target DNA regions in one detection system, for example, the quantification accuracy and detection
sensitivity will improve accordingly.

[0049] The "target DNA region" may be a repetitive sequence interspersed in a genome. In particular, a methylation
degree of a repetitive sequence that is apparently methylated by affection can be utilized as a surrogate marker of the
disease. For example, in cancer, methylation of SINE and LINE is known, and concretely, subfamilies such as AluJdb,
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AluJo, AluSc, AluSg, AluSg/x, AluSp, AluSq, AluSg/x, AluSx, AluY, FRAM, FLAM_A, MIR, MIRb, MIR3, L1Med, L1M4,
L1M5, L1MA3, L1MA7, L1MA9, L1MC, L1MC2, L1MC4, L1MC4a, L1MC5, LIMDa, L1MD1, L1MD2, L1MEe, L1ME3A,
L1PA15, L1PREC2, L2, L3, and HAL1 are known.

[0050] Repetitive sequences in a genome are generally classified into simple repetitive sequences (called a tandem
repetitive sequence, or a tandem repeat) and interspersed repetitive sequences.

[0051] Simple repetitive sequences are characterized in that the same sequences neighbor in the same orientation,
and for example, broadly classified into the following five kinds: (1) repetitive sequences in which a relatively short
sequence such as CCA is repeated, (2) repetitive sequences derived from a transcription factor, (3) a series of repetitive
sequences such as centromere, telomere, kinetochore, and ribosome group genes, (4) inert processed pseudogenes
reversely transferred from RNA or protein, and (5) gene sequences amplified by gene duplication.

[0052] First, as a repeat composed of a relatively short nucleotide sequence, sequences such as (A)n, (T)n, (GA)n,
(CA)Nn, (TAA)n, (GGA)n, (CAGC)n, (CATA)Nn, (GAAA)N, (TATG)n, (TTTG)n, (TTTA)n, (TTTC)n, (TAAA)n, (TTCA)N,
(TATAA)n, (TCTCC)n, (TTTCC)n, (TTTAA)n, (TTTTC)n, (TTTTA)n, (TTTTG)n, (CAAAA)N, (CACCC)n, (TATATG)n,
(CATATA)n, (TCTCTG)n, (AGGGGG)n, (CCCCCA)n, and (TGGGGG)n (n means the number of repetition) are known.
Next, as the sequence derived from a transcription factor, MER1-Charlie and Zaphod of hAT group, and MER2-Tigger,
Tc-1 and Mariner of Tc-1 group are appropriate. As other repetitive sequences derived from a transcription factor on a
genome, Tigger1, Tigger2a, Tigger5, Charlie4a, Charlie7 and the like are known. Since these repetitive sequences
formed of a short nucleotide sequence, or repetitive sequences derived from a transcription factor are generally short
and simple nucleotide sequences, setting of a specific oligonucleotide of the present method is difficult, however, if a
practicable specific oligonucleotide can be set, these are not necessarily excluded as an object of the present method.
Here, satellite DNA, minisatellite, microsatellite and the like are repetitive sequences that are classified into simple
repetitive sequences.

[0053] As to a sequence that exists in multicopy in genes, if a specific oligonucleotide of the present method can be
set for genes existing in multicopy in a genome as a result of gene duplication, as well as ALRG6 as a sequence existing
in centromere, U2 and U6 as snRNAs, and other genes that are known to exist in multicopy in a genome such as tRNA
and rRNA, the detection sensitivity can be improved compared to detecting one gene in one genome.

[0054] It is also known that a retrovirus, a retrotransposon having LTR (Long terminal repeat) in its terminal, an
endogenous sequence such as MaLRs (Mammalian apparent LTR-Retrotransposons) considered to be derived from
viruses, and LTR derived from a retrovirus exist in multicopy in one genome.

[0055] Forexample, as the LTR derived from a retrovirus, concretely, subfamilies such as LTR1, LTR1B, LTR5, LTR7,
LTR8, LTR16A1, LTR16A1, LTR16C, LTR26, LTR26E, MER48, and MLT2CB are known. The LTRs derived from a
retrotransposon are classified into classes of ERV, ERVK and ERVL, and concrete examples include subfamilies such
as LTR8A, LTR28, MER21B, MER83, MER31B, MER49, MER66B, HERVH, ERVL, LTR16A1, LTR33A, LTR50, LTR52,
MLT2A1, MLT2E, MER11C, and MER11C. Further, MaLRs indicate DNA factors including LTRs in both ends likewise
a typical retrotransposon, wherein an internal sequence sandwiched between LTRs is not derived from a retrovirus. For
example, subfamilies such as MLT1A1, MLT1A2, MLT1B, MLT1C, MLT1D, MLT1F, MLT1G, MLT1H, MLT1J, MLT1K,
MLT1l, MLT2CB, MSTA, MSTA-int, MSTB, THE1A, THE1B, THE1B-internal, and THE1 can be recited.

[0056] The interspersed repetitive sequences are characterized by being interspersed without neighboring each other,
and are considered to be derived from a retrotransposon. Further, the interspersed repetitive sequences are classified
into SINE (Short Interspersed Repetitive Element: short chain interspersed repetitive sequences) and LINE (Long In-
terspersed Elements: long-chain interspersed repetitive sequences) according to the length. Most of SINEs are sequenc-
es belonging to the Alu family. A common feature of the Alu family is that it has a sequence of 3’-side or a sequence of
5’-side of 7SL RNA, and that it has an AT-Rich region sandwiched between a Left-monomer and a Right-monomer. As
subfamilies of the Alu family, Alu, Aludb, AluJo, AluSc, AluSg, AluSp, AluSq, AluSx, AluY, and FAM (Fossil Alu Monomer),
FLAM (Free Left Alu Monomer) having a sequence of FAM, and FRAM (Free Right Alu Monomer) can be recited. As
SINEs other than the Alu family, MIR, and Ther/MIR3 are known, and MIR and MIR3 are known as respective subfamilies.
As subfamilies of the Alu family including other biological species than human being, B1, B2, B4, PB1, PB1D and so on
are known. As LINES, subfamilies of LINE1 to Line23 are reported, and it is known that subfamilies such as LINE-1,
LINE2, and LINE3 broadly exist in a genome. As for LINE-1, for example, L1M1, L1M2, L1M3, L1M3d, L1M4, L1M4c,
L1MA2, L1MA7, L1IMAS8, L1MA9, L1MB1, L1MB1, L1MB3, L1MB4, L1MB5, L1MB6, L1MB7, LIMCa, L1MCb, L1MC2,
L1MC3, L1MC4, L1MC4a, L1MC5, LIMDa, L1ME, L1MEc, LIMEd, LIMEg, L1ME1, L1ME2, L1ME3, L1ME3A, L1ME3B,
L1ME4a, L1PB3, L1P4, L1PA2, L1PA3, L1PA4, L1PAS5, L1PA6, L1PA7, L1PA10, L1PA12, L1PA13, L1PA14, L1PA16,
L1PB1, L1PB3, L1PB4, L1PREC2, and HAL1 are known, and as LINE-2, subfamilies such as L2 and L2c are known.
[0057] Among these repetitive sequences interspersed in a genome, the one that will be methylated by affection can
be utilized as a highly sensitive detection system as a surrogate marker of the disease by the present method.

[0058] The term quantification in "quantify or detect DNA" is estimation of methylation frequency or an index value
correlated therewith in the target DNA region in the specimen, from the quantified methylated DNA antibody, and means
methylation frequency or an index value correlated therewith of DNA of the target region contained in 1 mL of serum
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when the specimen is 1 mL of serum.

[0059] The term "detect" in "quantify or detect DNA" means that whether methylated DNA exists in the target DNA
region can be distinguished from whether the methylated DNA antibody is detected or not, and represents that methylated
DNA exists in the target DNA region in the specimen when the methylated DNA antibody is detected, and represents
that the abundance of methylated DNA in the target DNA region in the specimen is less than a detection limit when the
methylated DNA antibody or the specific oligonucleotide is not detected.

[0060] In First step, double-stranded DNA derived from genomic DNA that comprises the target DNA region and is
contained in the biological specimen is temporarily separated into a single-stranded state. Concretely, for example, by
adding an annealing buffer to the double-stranded DNA, a mixture is obtained. Next, the obtained mixture is boiled at
95°C for about 30 seconds, and then rapidly cooled on ice chilled water for several minutes. For example, free DNA
contained in blood or the like can be single-stranded DNA. Therefore, when genomic DNA contained in the biological
specimen is single-stranded DNA, this operation is not required.

[0061] The term "methylated DNA antibody" in Second step means an antibody that binds with a methylated base in
DNA as an antigen. More desirably, it is an antibody that has a property of binding by recognition of cytosine whose 5-
position is methylated in single-stranded DNA, and more concretely it may be the methylcytosine antibody. Also a
commercially available methylated DNA antibody capable of specifically recognizing DNA in a methylation state described
in the present invention and specifically binding thereto is applicable. The methylated DNA antibody may be produced
by a usual method from a methylated base, methylated DNA or the like as an antigen. Concretely, it may be produced
by selection according to the specific binding to methylcytosine in DNA as an index, from antibodies generated by using
5-methylcytidine, 5-methylcytosine, or DNA and the like containing 5-methylcytosine as an antigen. As antibodies that
can be obtained by immunizing an animal with an antigen, a method using an antibody of 1gG fraction (polyclonal
antibody) following immunization with a purified antigen and a method using an antibody producing a single clone
(monoclonal antibody) are known. In the present invention, since an antibody capable of specifically recognizing meth-
ylated DNA or methylcytosine is desired, use of a monoclonal antibody is desired.

[0062] As a method of preparing a monoclonal antibody, a procedure based on a cell fusion method can be recited.
For example, in the cell fusion method, a hybridoma is prepared by allowing cell fusion between a spleen cell (B cell)
derived from an immunized mouse and a myeloma cell, and an antibody produced by the hybridoma is selected for
preparation of a methyl cytosine antibody (monoclonal antibody). When a monoclonal antibody is prepared by a cell
fusion method, it is not necessary to purify an antigen, and for example, a mixture of 5-methyl cytidine, 5-methyl cytosine
or DNA or the like containing 5-methyl cytosine may be administered as an antigen to an animal used for immunization.
As an administration method, 5-methyl cytidine, 5-methyl cytosine or DNA or the like containing 5-methyl cytosine is
directly administered to a mouse for production of an antibody. When an antibody is difficult to be produced, an antigen
bound to a support may be used forimmunization. Also, by thoroughly mixing an adjuvant solution (prepared, for example,
by mixing liquid paraffin and Aracel A, and mixing killed tubercle bacilli as an adjuvant) and an antigen, and immunizing
via liposome incorporating the same, immunity of an antigen can be improved. Also a method involving adding equivalent
amounts of a solution containing an antigen and an adjuvant solution, fully emulsifying them, and subcutaneously or
intraperitoneally injecting the resultant mixture to a mouse, and a method of adding killed Bordetella pertussis as an
adjuvant after mixing well with alum water are known. A mouse may be boosted intraperitoneally or intravenously after
an appropriate term from initial immunization. When the amount of an antigen is small, a solution in which the antigen
is suspended may be directly injected into a mouse spleen to effect immunization.

[0063] After exenterating a spleen and peeling an adipose tissue off after several days from the final immunization, a
spleen cell suspension is prepared. The spleen cell is fused, for example, with an HGPRT-deficient myeloma cell to
prepare a hybridoma. As a cell fusion agent, any means capable of efficiently fusing a spleen cell (B cell) and a myeloma
cell is applicable, and for example, a method of using a hemagglutinating virus of Japan (HVJ), polyethyleneglycol (PEG)
and the like are recited. Cell fusion may be conducted by a method using a high voltage pulse.

[0064] After the cell fusion operation, cells are cultured in an HAT medium, a clone of a hybridoma in which a spleen
cell and a myeloma cell are fused is selected, and the cell is allowed to grow until screening becomes possible. In a
method of detecting an antibody for selecting a hybridoma that produces an intended antibody, or a method of measuring
a titer of an antibody, an antigen-antibody reaction system may be used. Concretely, as a method of measuring an
antibody against a soluble antigen, a radioisotope immune assay (RIA), an enzyme-linked immunosorbent assay (ELISA)
and the like can be recited.

[0065] Considering the property of the methylated DNA antibody (one antibody binds to one methylated base (cyto-
sine)), it is desired to select a region where a number of methylated bases (cytosine), namely CpG are present as a
target DNA region, and thus an improvement in quantification accuracy and detection sensitivity is expected.

[0066] The term "specific oligonucleotide" means an oligonucleotide comprising a nucleotide sequence capable of
base-pairing with single-stranded DNA containing the target DNA region, and not inhibiting binding of the methylated
DNA antibody to a methylated base (cytosine) in single-stranded DNA containing the target DNA region in base-pairing
with single-stranded DNA containing the target DNA region. In other words, it is an oligonucleotide that will not inhibit
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binding between the methylated base in the target DNA region in single-stranded DNA and the methylated DNA antibody.
More concretely, it is, for example, an oligonucleotide that will not inhibit binding between methylcytosine in the target
DNA region and the methylcytosine antibody, and is capable of binding with single-stranded DNA containing the target
DNA region by complementation.

[0067] The wording "nucleotide sequence capable of binding with single-stranded DNA containing the target DNA
region" means a nucleotide sequence required for forming a bound body (double strand) with single-stranded DNA
containing the target DNA region, namely, a nucleotide sequence containing a nucleotide sequence complementary to
a part of the nucleotide sequence of the target DNA region, or a nucleotide sequence containing a nucleotide sequence
complementary to a part of a.nucleotide sequence of a DNA region on a further 5’-end side than 5-end of the target
DNA region, or a nucleotide sequence containing a nucleotide sequence complementary to a part of a nucleotide
sequence of a DNA region on a further 3’-end side than 3’-end of the target DNA region. The wording "not inhibiting
binding of the methylated DNA antibody to a methylated base (cytosine) in the single-stranded DNA containing the target
DNA region" means that the nucleotide sequence of the specific oligonucleotide is such a nucleotide sequence that
complementary binding between the specific oligonucleotide and the single-stranded DNA will not occur in an occupied
space required for binding of the methylated DNA antibody with methylated single-stranded DNA. That is, it is supposed
that for the methylated DNA antibody to bind with the methylated base (cytosine), not only the directly binding methylated
base (cytosine), but also a peripheral space where the methylated base (cytosine) exists is also occupied. Therefore,
the specific oligonucleotide should be the one that fails to complementarily bind with the single-stranded DNA in the
occupied space required for the methylated DNA antibody in binding with the methylated DNA.

[0068] The present invention enables simultaneous detection of at least one target DNA region using at least one
specific oligonucleotide. That is, the specific oligonucleotide to be bound to the single-stranded DNA is not necessarily
one kind, but two or more kinds may be used unless binding of the methylated DNA antibody is inhibited. By using plural
kinds of specific oligonucleotides, it is possible to improve the quantification accuracy and detection accuracy. Further,
by detecting plural target regions simultaneously, it is possible to increase the amount of methylated DNA to be measured.
[0069] As concrete examples of the "specific oligonucleotide", a nucleotide sequence of any of SEQ ID NOs: 13 to
24, and complementary sequences thereof can be recited, or nucleotide sequences having a sequence identity of 80%
or more, 90% or more, 95% or more, or 98% or more with such nucleotide sequences are also recited.

[0070] In Second step, as a preferred form in forming the complex of the single-stranded DNA, the methylated DNA
antibody, and the specific oligonucleotide, formation in a reaction system containing a divalent cation is recited. More
preferably, the divalent cation is a magnesium ion. Here, the "reaction system containing a divalent cation" means such
a reaction system that a divalent cation is contained in an annealing buffer used for binding between the single-stranded
DNA containing the target DNA region and the specific oligonucleotide, and concretely, for example, a salt composed
of a magnesium ion (for example, MgOAc,, MgCl, or the like) may be contained in a concentration of 1 mM to 600 mM.
[0071] Besides this, in Second step, as a preferred form in forming the complex of the single-stranded DNA, the
methylated DNA antibody and the specific oligonucleotide, a counter oligonucleotide may be added. The counter oligo-
nucleotide is obtained by dividing the same nucleotide sequence as the target DNA region into short oligonucleotides.
It may be designed to have usually 10 to 100 bases, and more preferably 20 to 50 bases. The counter oligonucleotide
is not designed on the nucleotide sequence where the specific oligonucleotide and the target region bind. The counter
oligonucleotide is added in large excess with respect to genomic DNA, and is added for preventing a complementary
strand (minus strand) of the target DNA region and a single strand (plus strand) of the target DNA region from rebinding
by complementation in causing binding with the specific oligonucleotide (minus strand) after making the target DNA
region into the single strand (plus strand). This is because in causing binding of the methylated DNA antibody with the
target DNA region, and measuring methylation frequency of DNA and an index value correlated therewith, the target
region in a single strand state is more likely to bind with the methylated DNA antibody. The counter oligonucleotide is
preferably added in an amount of at least 10 times, and usually 100 times or more compared to the target DNA region.
[0072] The wording "formation of a complex" means a mixture in such a condition that the single-stranded DNA
containing the methylated target DNA region, the specific oligonucleotide, and the methylated DNA antibody bind. In
the present invention, it is preferred to immobilize the complex to a support by binding the methylated DNA antibody or
the specific oligonucleotide in the complex with the support before Third step to be described later.

[0073] The material and form of the support are not particularly limited as far as a complex can bind thereto. For
example, any form suited for use purpose may be employed, including the forms of tube, test plate, filter, disc, bead and
so on. As the material, those used as supports for a usual immune measuring method, for example, synthetic resins
such as polystyrene, polypropylene, polyacrylamide, polymethylmethacrylate, polysulfone, polyacrylonitrile and nylon,
or the synthetic resins incorporating a reactive functional group such as a sulfonic group, or an amino group can be
recited. Also, glass, polysaccharides or derivatives thereof (cellulose, nitrocellulose and so on), silica gel, porous ce-
ramics, metal oxides and the like may be used.

[0074] As a method of immobilizing the complex to the support by binding, a method of immobilizing the specific
oligonucleotide to the support is recited. For binding the single-stranded DNA containing the methylated target DNA
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region to the support via the specific oligonucleotide, the methylated DNA antibody is quantified or detected by its
identification function (to be described later).

[0075] For allowing the specific oligonucleotide to be immobilized to the support, the specific oligonucleotide may be
immobilized to the support eventually in the condition that the single-stranded DNA containing the methylated target
DNA region and the methylated DNA antibody form a complex, and

(1) the specific oligonucleotide may be immobilized to the support in the stage before binding of the single-stranded
DNA and the specific oligonucleotide, or

(2) the specific oligonucleotide may be immobilized to the support in the stage after binding of the single-stranded
DNA and the specific oligonucleotide.

[0076] For immobilizing a specific oligonucleotide to a support, concretely a method of immobilizing a biotinylated
oligonucleotide obtained by biotinylating 5’-end or 3’-end of the specific oligonucleotide to a support coated with strepta-
vidin (for example, a PCR tube coated with streptavidin, magnetic beads coated with streptavidin, a chromatostrip partially
coated with streptavidin, or the like) is recited.

[0077] Also there is a method of letting 5’-end or 3’-end of a specific oligonucleotide covalently bind with a molecule
having an active functional group such as an amino group, a thiol group, or an aldehyde group, and then letting it
covalently bind to a support made of glass, a polysaccharide derivative, silica gel, the synthetic resin or thermostable
plastic whose surface is activated by a silane coupling agent or the like. Covalent binding is achieved, for example, by
a spacer formed by serially connecting five triglycerides, a cross linker or the like. Also there is a method of chemical
synthesis from the terminal side of the specific oligonucleotide directly on a support of glass or silicon.

[0078] Other concrete methods may be practiced in the following manners, using "biotinylated specific oligonucleotide"
whose terminal end is labeled with biotin as a specific oligonucleotide that is immobilizable to a support.

(a) A mixture is obtained by adding an annealing buffer (for example, 33 mM Tris-Acetate pH 7.9, 66 mM KOAc, 10
mM MgOAc,, 0.5 mM Dithiothreitol) and a biotinylated specific oligonucleotide to the DNA sample derived from
genomic DNA contained in the biological specimen. Then the obtained mixture is heated at 95°C, for example, for
several minutes to make double-stranded DNA derived from genomic DNA contained in the biological specimen
into single-stranded DNA. Then the mixture is rapidly cooled to a temperature that is lower than the Tm value of the
biotinylated specific oligonucleotide by about 10 to 20°C, and kept at this temperature, for example, for several
minutes, and then the temperature is returned to room temperature for allowing formation of a bound body between
the single-stranded DNA containing the target DNA region and the biotinylated specific oligonucleotide (the bound
body formed in this stage includes a bound body between single-stranded DNA containing an unmethylated target
DNA region and the specific oligonucleotide, as well as a bound body between single-stranded DNA containing the
methylated target DNA region and the specific oligonucleotide).

(b) By adding the mixture obtained in the above (a) to a support coated with streptavidin, and retaining it at 37°C
for example, for several minutes, the bound body between the single-stranded DNA containing the target DNA
region and the biotinylated specific oligonucleotide is immobilized to the support coated with streptavidin. Thereafter,
the remaining solution is removed and washing is performed. A washing buffer (for example, a 0.05% Tween 20-
containing phosphate buffer (1 mM KH,PO,, 3 mM Na,HPO-7H,0, 154 mM NaCl pH 7.4)) is added, for example,
in a proportion of 300 pL/well, and the solution is removed. This washing operation is repeated several times, to
leave the bound body between the biotinylated specific oligonucleotide immobilized to the support, and the single-
stranded DNA containing the target DNA region, on the well (also in this stage, the bound body formed in this state
includes a bound body between single-stranded DNA containing an unmethylated target DNA region and the specific
oligonucleotide, as well as a bound body between single-stranded DNA containing the methylated target DNA region
and the specific oligonucleotide).

(c) An appropriate amount (for example, 100 pL/well of a 4 n.g/mL solution) of a methylated DNA antibody is added
to the well, and then left still at room temperature, for example, for about 3 hours, to promote formation of a complex
of the methylated DNA antibody, single-stranded DNA containing the methylated target DNA region, of the single-
stranded DNA, and the biotinylated specific oligonucleotide (formation of a complex) (in this stage, the bound body
between the single-stranded DNA containing an unmethylated target DNA region and the specific oligonucleotide
fails to form a complex). Thereafter, the remaining solution is removed and washing is performed. A washing buffer
(for example, a 0.05% Tween 20-containing phosphate buffer (1 mM KH,PO,4, 3 mM Na,HPO-7H,0, 154 mM NaCl
pH 7.4)) is added, for example, in a proportion of 300 p.L/well, and the solution is removed. This washing operation
is repeated several times, to leave the complex on the well (selection of a complex).

[0079] The annealing buffer used in (a) is not limited to the annealing buffer described above as far as it is suited for
binding between the specific oligonucleotide and single-stranded DNA containing the target DNA region derived from a
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biological sample. Use of a buffer in which a divalent ion, preferably a magnesium ion is dissolved in a concentration of
1 to 600 mM will improve the binding stability.

[0080] The washing operation in (b) and (c) is important for removing the methylated DNA antibody that is not immo-
bilized and suspended in the solution, single-stranded DNA that is not bound to the methylated DNA antibody and
suspended in the solution, or DNA that has been digested with a restriction enzyme to be described later and suspended
in the solution, from the reaction solution. The washing buffer is not limited to the washing buffer described above, insofar
as it is suited for removing the free methylated DNA antibody, single-stranded DNA and so on suspended in the solution,
and a DELFIA buffer (available from PerkinElmer, Tris-HCI pH 7.8 with Tween 80), a TE buffer and the like may be used.
[0081] As described above, in the above (a) to (c), binding between single-stranded DNA containing the target DNA
region and the biotinylated specific oligonucleotide is conducted in the stage previous to the immobilization of the
biotinylated specific oligonucleotide to the support coated with streptavidin, however, this order may be inverted. In other
words, for example, a mixture is obtained by adding the DNA sample derived from genomic DNA contained in the
biological specimen to the biotinylated specific oligonucleotide immobilized to the support coated with streptavidin. For
making double-stranded DNA containing the target DNA region possessed by genomic DNA contained in the biological
specimen into a single strand, the obtained mixture is heated at 95°C, for example, for several minutes, and then for
allowing formation of a bound body with the biotinylated specific oligonucleotide, the reaction is rapidly cooled to a
temperature lower than the Tm value of the biotinylated specific oligonucleotide by about 10 to 20°C, and retained at
this temperature, for example, for several minutes (the bound body formed in this stage includes a bound body between
methylated single-stranded DNA other than the target DNA region and the methylated antibody, as well as a bound body
between single-stranded DNA containing the methylated target DNA region and the methylated antibody). Thereafter,
the operation of (c) may be practiced, to form and select a complex (in this stage, a bound body between single-stranded
DNA containing an unmethylated target DNA region and the specific oligonucleotide fails to form a complex).

[0082] The operations of the above (a) to (c) may be conducted using a chromatostrip. In this case, the operation is
conducted in the following manner. The solution in which the bound body between the single-stranded DNA containing
the target DNA region possessed by genomic DNA contained in the biological specimen and the biotinylated specific
oligonucleotide is formed is developed by a chromatostrip partially coated with streptavidin. By this operation, the bound
body between the single-stranded DNA containing the target DNA region possessed by genomic DNA contained in the
biological specimen and the biotinylated specific oligonucleotide is immobilized to the part coated with streptavidin (the
bound body formed in this stage includes a bound body between methylated single-stranded DNA other than the target
DNA region and the methylated antibody, as well as a bound body between single-stranded DNA containing the meth-
ylated target DNA region and the methylated antibody). Then an appropriate amount of the methylated DNA antibody
is developed by a chromatostrip as described above. Through these operations, the complex of single-stranded DNA
containing the methylated target DNA region possessed by genomic DNA contained the biological specimen, the bioti-
nylated specific oligonucleotide, and the methylated DNA antibody is immobilized to the part coated with streptavidin
(formation and selection of a complex) (in this stage, the bound body between the single-stranded DNA containing an
unmethylated target DNA region and the specific oligonucleotide fails to form a complex). Also for these operations, the
order of formation of a complex may be inverted. For example, after forming a complex made up of single-stranded DNA
containing the methylated target DNA region, a biotinylated specific oligonucleotide, and a methylated DNA antibody,
the complex may be developed by a chromatostrip, and immobilized to the part coated with streptavidin. In these
operations, unnecessary components can be removed by developing the solution by a chromatostrip, and a washing
operation can be omitted. Of course, a washing operation (development of a chromatostrip by a washing buffer (for
example, a 0.05% Tween 20-containing phosphate buffer (1 mM KH,PO,, 3 mM Na,HPO-7H,0, 154 mM NaCl pH 7.4)))
may be conducted between operations without causing any problem.

[0083] The "identification function" in Third step is a function based on labeling used for detection or quantification,
and concretely, in the case of a methylated DNA antibody, a fluorescent or a chromogenic property of a label in a
methylated DNA antibody labeled with europium, gold colloid, latex beads, a radioisotope, a fluorescent substance (FITC
or the like), horseradish Peroxidase (HRP), alkaline phosphatase, biotin or the like can be recited, and the property that
the antibody itself binds to a secondary antibody and the like are also recited as the function. As a means for quantifying
or detecting such a function, for example, measurement by a radiation detector or a spectrophotometer, or visual check
may be used.

[0084] In the case of a methylated DNA antibody, as described above, the property that the antibody itself binds to a
secondary antibody or the like is considered as the function. That is, even when the antibody itself is not labeled, a
methylated DNA antibody can be indirectly quantified or detected by using a secondary antibody to which the quantifiable
or detectable recognition function is imparted.

[0085] When a methylated DNA antibody is quantified or detected depending on its identification function, concretely,
when the property of the antibody itself is used as the function, the operation may be conducted in the following manner.
A secondary antibody against a methylated DNA antibody (for example, an Eu-N1-labeled mouse IgG antibody: available
from PerkinElmer) is added to a complex, and left still at room temperature for about an hour, to promote binding of the
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secondary antibody to the complex. Then, Enhancement Solution (available from PerkinElmer) is added and mixed, and
left still, for example, for about 45 minutes at room temperature. Thereafter, the fluorescence (excitation 340 nm/fluo-
rescence 612 nm) is measured by a fluorescence detector to quantify or detect the methylated DNA antibody. When an
antibody to which FITC is bound is used as a secondary antibody, the methylated DNA antibody may be quantified or
detected by measuring fluorescence of FITC by a known method. For example, when biotin is not used forimmobilization
of the specific oligonucleotide, a biotinylated methylated DNA antibody may be used for quantification or detection. When
the biotinylated methylated DNA antibody is quantified or detected, a biotinylated methylated DNA antibody can be
quantified or detected, for example, by adding and mixing HRP-labeled streptavidin with the biotinylated methylated
DNA antibody, and measuring the activity of HRP by a known method after formation of a bound body between the
biotinylated methylated DNA antibody and HRP-labeled streptavidin.

[0086] The presentinventionincludes a modified method (Modified method 1) additionally comprising a step of digesting
unmethylated single-stranded DNA by a methylation sensitive restriction enzyme capable of digesting single-stranded
DNA after First step and before Third step, and a modified method (Modified method 2) additionally comprising a step
of digesting an unmethylated single-stranded DNA by a methylation sensitive restriction enzyme in a reaction system
containing a specific masking oligonucleotide comprising a recognition sequence for the methylation sensitive restriction
enzyme as its part after First step and before Third step of the present invention.

[0087] The "methylation sensitive restriction enzyme" in these modified methods (Modified method 1 and Modified
method 2) means, for example, a restriction enzyme or the like that fails to digest a recognition sequence containing
methylated cytosine, but digests only a recognition sequence containing unmethylated cytosine. In other words, in the
case of DNA wherein cytosine contained in a recognition sequence inherently recognizable by the methylation sensitive
restriction enzyme is methylated, the DNA will not be cleaved even when the methylation sensitive restriction enzyme
is caused to act on the DNA. On the other hand, in the case of DNA wherein cytosine contained in a recognition sequence
inherently recognizable by the methylation sensitive restriction enzyme is not methylated, the DNA will be cleaved when
the methylation sensitive restriction enzyme is caused to act on the DNA. Concrete examples of such methylation
sensitive enzymes include Hpall, BstUI, Narl, Sacll, and Hhal. The methylation sensitive restriction enzyme fails to
cleave double-stranded DNA in a hemimethyl state (double-stranded DNA wherein cytosine (CpG) in one strand is
methylated, and complementary cytosine (CpG) in the other strand is not methylated), and this is already revealed by
Gruenbaum et al. (Nucleic Acid Research, 9, 2509-2515).

[0088] The wording "methylation sensitive restriction enzyme capable of digesting single-stranded DNA" means, for
example, a restriction enzyme or the like capable of digesting only a recognition sequence containing unmethylated
cytosine without digesting a recognition sequence containing methylated cytosine in single-stranded DNA. In other
words, some methylation sensitive restriction enzymes digest single-stranded DNA. For example, Hhal or the like is
recited.

[0089] As a fear in a digestion treatment with a methylation sensitive restriction enzyme, the possibility that the rec-
ognition sequence containing unmethylated cytosine may not be completely digested (so called "DNA remaining undi-
gested") is recited. When such a possibility is problematic, the target DNA region has at least one recognition site of a
methylation sensitive restriction enzyme, and as many as possible recognition sites would be preferred because it is
possible to suppress the "DNA remaining undigested" as much as possible by presence of abundant recognition sites
of a methylation sensitive restriction enzyme.

[0090] As described above, as to the target DNA region, from the viewpoint of the property of the methylated DNA
antibody (one antibody binds to one methylated base (cytosine)), a region where a number of methylated bases (cytosine,
CpG) existis desirably selected as a target DNA region, and from the viewpoint of minimizing "DNA remaining undigested",
a region where a number of recognition sites of a methylation sensitive restriction enzyme exist is desirably selected.
[0091] The term "specific masking oligonucleotide" in Modified method 2 means an oligonucleotide comprising a
recognition sequence for a methylation sensitive restriction enzyme as its part. Concretely, it is an oligonucleotide that
forms double-stranded DNA by complementary binding with one specific site (one or more sites may be concurrently
contained in the following 8 to 30 bases depending on the nucleotide sequence of the target region) of several recognition
sequences of a methylation sensitive restriction enzyme contained in the target DNA region in single-stranded DNA
(namely, the site is made into a double-stranded state), thereby enabling the methylation sensitive restriction enzyme
that uses only double-stranded DNA as a substrate to digest the site, and improving digestion efficiency at the site for
the methylation sensitive restriction enzyme capable of digesting single-stranded DNA (the methylation sensitive restric-
tion enzyme capable of digesting single-stranded DNA also digests double-stranded DNA, and digestion efficiency
thereof is higher for double-stranded DNA than for single-stranded DNA), and is a nucleotide not inhibiting formation of
a bound body between single-stranded DNA containing DNA of a target region and the specific oligonucleotide.
[0092] As the specific masking oligonucleotide, more concretely, oligonucleotides comprising a nucleotide sequence
complementary to a nucleotide sequence having a length of 8 to 30 bases containing one specific site (one or more
sites may be concurrently contained in the following 8 to 30 bases depending on the nucleotide sequence of the target)
among several recognition sequences of the methylation sensitive restriction enzyme contained in the target DNA region
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in single-stranded DNA, and not inhibiting formation of the bound body between the single-stranded DNA containing
DNA of the target region and the specific oligonucleotide can be recited.

[0093] The specific masking oligonucleotide to be mixed with the DNA sample derived from genomic DNA may be
one kind or plural kinds. When plural kinds are used, many of recognition sites of the methylation sensitive restriction
enzyme in single-stranded DNA containing a target DNA region become a double-stranded DNA state, and "DNA
remaining undigested" as described above by a methylation sensitive restriction enzyme can be minimized. However,
since the methylated DNA antibody is no longer able to bind to the site where the specific masking oligonucleotide forms
double-stranded DNA, it is not appropriate to use the specific masking oligonucleotide for too many recognition sites of
the methylation sensitive restriction enzyme, and it is preferred to use appropriate kinds. If the specific masking oligo-
nucleotide is used for every recognition site of the methylation sensitive restriction enzyme contained in the target DNA
region, binding between a methylated base (cytosine) and the methylated DNA antibody in the recognition site is inhibited,
and the probability of formation of a complex comprising a methylated target DNA region can be decreased (of course,
the methylated DNA antibody binds to CpG other than the recognition site, however, when the methylated DNA antibody
is quantified or detected, the quantification accuracy and the detection sensitivity are decreased). For example, it is
particularly useful to use the specific masking oligonucleotide designed for the site where it is necessarily intended not
to be digested when it is methylated and intended to be digested when it is not methylated among several recognition
sequences of the methylation sensitive restriction enzyme contained in the target DNA region (for example, the site that
is methylated at 100% in an affected diseased patient specimen, but is not methylated at 100% in a healthy subject
specimen).

[0094] In these Modified methods (Modified method 1 and Modified method 2), by conducting the step of digesting by
atleast one kind of methylation sensitive restriction enzyme after First step and before Third step, itis possible to minimize
(exclude) formation of a complex comprising an unmethylated target DNA region, so that the quantification accuracy
and the detection sensitivity of methylated DNA in the target DNA region are improved.

[0095] In Modified method 1, the operation of digesting the single-stranded DNA obtained in First step by at least one
kind of methylation sensitive restriction enzyme capable of digesting single-stranded DNA executed after end of First
step and before start of Third step may be concretely executed in the following manner. To 10 wL of a specimen solution
containing single-stranded DNA obtained in First step, 3 pL of an optimum 10 x buffer, 15 U of a methylation sensitive
enzyme (Hhal) capable of digesting a single strand, and an appropriate amount of BSA or the like as necessary are
added, and then the resultant mixture is added with sterile ultrapure water to a liquid volume of 30 p.L, and then incubated
at 37°C, for example, for an hour to overnight. As a result, the Hhal recognition site unmethylated in the target DNA
region will be digested (a treatment solution). For example, when this operation is conducted before formation of a
complex, the treatment solution may be directly used for formation of a complex because a washing operation is executed
at the time of formation of a complex and (or) selection. When this operation is conducted after selection of a complex,
since it is necessary to remove single-stranded DNA (digested and generated single-stranded DNA because the rec-
ognition site of the methylation sensitive restriction enzyme is not methylated) suspended in the treatment solution from
the treatment solution, it is necessary to conduct a washing operation similar to that executed in formation of a complex
and (or) selection again after end of this operation.

[0096] In Modified method 2, the operation of conducting a digestion treatment by adding the single-stranded DNA
obtained in First step, with at least one kind of methylation sensitive restriction enzyme and the specific masking oligo-
nucleotide comprising a recognition sequence for the methylation sensitive restriction enzyme as its part, after end of
First step and before start of Third step, may be concretely conducted, for example, in the following manner. To 10 pL
of a specimen solution containing single-stranded DNA obtained in First step, 3 p.L of an optimum 10 x buffer, 15 U of
a methylation sensitive enzyme (Hhal, Hhal or the like), about 10 pmol of the specific masking oligonucleotide for one
specific site among recognition sequences of the methylation sensitive enzyme, and an appropriate amount of BSA or
the like as necessary are added, and then the resultant mixture is added with sterile ultrapure water to a liquid volume
of 30 pL, and then incubated at 37°C, for example, for an hour to overnight. As a result, the site unmethylated in the
target DNA region will be digested (a treatment solution). For example, when this operation is conducted before formation
of a complex, the treatment solution may be directly used for formation of a complex because the washing operation is
conducted at the time of formation of a complex and (or) selection. When this operation is conducted after selection of
a complex, since it is necessary to remove single-stranded DNA (digested and generated single-stranded DNA because
a recognition site of the methylation sensitive restriction enzyme is not methylated) suspended in the treatment solution
from the treatment solution, it is necessary to conduct a washing operation similar to that executed in formation of a
complex and (or) selection again after end of this operation.

[0097] In the present invention, in one preferred embodiment, "a DNA sample derived from genomic DNA contained
in the biological specimen" is a DNA sample that is preliminarily digested with a restriction enzyme recognition cleaving
site for which is not present in the target DNA region of the genomic DNA. In forming a bound body between single-
stranded DNA containing the target DNA region possessed by genomic DNA contained in the biological specimen and
the specific oligonucleotide, it is expected that the shorter the single-stranded DNA is, the better the operability is and
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the more easily a complex is formed as far as the target DNA region is contained. To shorten the single-stranded DNA,
it is efficient to make it short when it is in former genomic DNA. Therefore, a digestion treatment may be preliminarily
conducted using a restriction enzyme recognition cleaving site for which is not present in the target DNA region on a
DNA sample derived from genomic DNA contained in the biological specimen. As a method of the digestion treatment
by the restriction enzyme whose recognition cleaving site is not present in the target DNA region, a generally known
restriction enzyme treatment method may be used. When the specimen is a DNA sample preliminarily purified, a digestion
treatment may be executed using a generally used amount of a restriction enzyme, whereas when the specimen is a
tissue lysate, a cell lysate or the like, a digestion treatment may be conducted using a large excess of a methylation
sensitive restriction enzyme, for example, an amount of 500 times or more the DNA amount of a restriction enzyme.
[0098] Inone preferred embodiment, "a DNA sample derived from genomic DNA contained in the biological specimen”
is a DNA sample that has been digested with at least one kind of methylation sensitive restriction enzyme. By preliminarily
digesting a biological specimen itself with a methylation sensitive restriction enzyme, it is possible to quantify or detect
methylation at high accuracy in Final step. This method is useful for eliminating "DNA remaining undigested" as described
above. As a method of digesting the specimen itself with a methylation sensitive restriction enzyme, when genomic DNA
in the specimen exists in a state of double-stranded DNA, a generally known restriction enzyme treatment may be
conducted using a methylation sensitive restriction enzyme. On the other hand, when genomic DNA in the specimen
exists in a state of single-stranded DNA or when genomic DNA in the specimen exists in combined states of double-
stranded DNA and single-stranded DNA, a digestion treatment may be conducted by the method corresponding to
Modified method 1 or Modified method 2. Concretely, for example, to 10 p.L of a specimen solution, 5 pL of an optimum
10 x buffer, 15 U of a methylation sensitive restriction enzyme (Hhal) capable of digesting single-stranded DNA, and an
appropriate amount of BSA or the like as necessary are added, and then the resultant mixture is added with sterile
ultrapure water to a liquid volume of 50 p.L, and then incubated at 37°C, for example, for an hour to overnight. Alternatively,
to 10 nL of a specimen, 5 pL of an optimum 10 x buffer, 15 U of a methylation sensitive restriction enzyme (Hpall, Hhal
or the like), about 15 pmol of a specific masking oligonucleotide for one specific site among recognition sequences of
the methylation sensitive enzyme, and an appropriate amount of BSA or the like as necessary are added and then the
resultant mixture is added with sterile ultrapure water to a liquid volume of 50 p.L, and then incubated at 37°C, for example,
for an hour to overnight. When the specimen is a preliminarily purified DNA sample, the treatment may be executed
using a generally used amount of a restriction enzyme, whereas when the specimen is a tissue lysate, a cell lysate or
the like, the treatment may be conducted using a large excess of a methylation sensitive restriction enzyme, for example,
an amount of 500 times or more the DNA amount of a methylation sensitive restriction enzyme.

[0099] As a method of quantifying or detecting minor substances contained in a biological sample such as blood or
urine, immunological measuring methods are generally used. Among such methods, a so-called immunochromatography
using chromatography is widely used in various situations including, for example, clinical examinations in hospitals,
assays in laboratories and so on because of its simple operation and short time required for assay. In recent years, a
so-called hybrid chromatography has been utilized in which labeled DNA (gene) is developed on a chromatostrip, and
target DNA (gene) is detected by hybridization using a probe capable of capturing the target DNA (gene). Also this
method is now coming to be widely used in situations including, for example, clinical examinations in hospitals, assays
in laboratories and so on because of its simple operation and short time required for assay. The present invention
conceptually enables a combined method of the immunochromatography and the hybrid chromatography. In the present
invention, since the order of formation of a complex and selection of a complex is not particularly limited, various methods
are possible. Concretely, such methods may be executed in the following manner.

[0100] Method 1: A sample after end of First step is added with the biotinylated specific oligonucleotide, to cause
formation of a bound body between single-stranded DNA containing the target DNA region and the biotinylated specific
oligonucleotide (the bound body formed in this stage includes not only a bound body between single-stranded DNA
containing the methylated target DNA region and the specific oligonucleotide, but also a bound body between single-
stranded DNA containing an unmethylated target DNA region and the specific oligonucleotide), and added with a meth-
ylated antibody having the function, to cause formation of a complex of the single-stranded DNA containing the methylated
target DNA region, the biotinylated specific oligonucleotide, and a methylated DNA antibody having the function (in this
stage, the bound body between the single-stranded DNA containing an unmethylated target DNA region and the specific
oligonucleotide fails to form a complex). Upon dropping (introduction) of the obtained sample into an introduction part
of a chromatostrip, the complex migrates in a development part by a capillary phenomenon, and is trapped in the part
preliminarily coated with streptavidin. Thereafter, by quantifying or detecting the methylated DNA antibody forming the
obtained complex according to its function, methylated DNA in the target DNA region can be quantified or detected.
[0101] Method 2: A sample after end of First step is added with the biotinylated specific oligonucleotide, to cause
formation of a bound body between single-stranded DNA containing the target DNA region and the biotinylated specific
oligonucleotide (the bound body formed in this stage includes not only a bound body between single-stranded DNA
containing the methylated target DNA region and the specific oligonucleotide, but also a bound body between single-
stranded DNA containing an unmethylated target DNA region and the specific oligonucleotide). Upon dropping (intro-
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duction) of the obtained sample into an introduction part of a chromatostrip, the bound body migrates in a development
part by a capillary phenomenon, and is trapped in the part preliminarily coated with streptavidin (also in this stage, the
bound body includes not only a bound body between single-stranded DNA containing the methylated target DNA region
and the specific oligonucleotide, but also a bound body between single-stranded DNA containing an unmethylated target
DNA region and the specific oligonucleotide). Then, upon dropping (introduction) of a methylated antibody having the
function into an introduction part, it migrates in a development part and binds to methylated cytosine of the bound body,
to form a complex of single-stranded DNA containing the methylated target DNA region, the biotinylated specific oligo-
nucleotide, and a methylated DNA antibody having the function (in this stage, the bound body between the single-
stranded DNA containing an unmethylated target DNA region and the specific oligonucleotide fails to form a complex).
By quantifying or detecting a methylated DNA antibody contained in the obtained complex according to its function,
methylated DNA in the target DNA region can be quantified or detected.

[0102] Method 3: Upon dropping (introduction) of the biotinylated specific oligonucleotide into an introduction part of
a chromatostrip, the oligonucleotide migrates in a development part by a capillary phenomenon, and is trapped in the
part preliminarily coated with streptavidin. Then, upon dropping (introduction) of a sample after end of First step into an
introduction part, it migrates in a development part, and is trapped by the biotinylated specific oligonucleotide that has
been already trapped in the condition that single-stranded DNA containing the target DNA region forms a bound body
(the bound body formed in this stage includes not only a bound body between single-stranded DNA containing the
methylated target DNA region and the specific oligonucleotide, but also a bound body between single-stranded DNA
containing an unmethylated target DNA region and the specific oligonucleotide). Then, upon dropping (introduction) of
a methylated antibody having the function into an introduction part, it migrates in a development part, and binds to
methylated cytosine of the bound body, to form a complex of single-stranded DNA containing the methylated target DNA
region, the biotinylated specific oligonucleotide, and the methylated DNA antibody having the function (in this stage, the
bound body between the single-stranded DNA containing an unmethylated target DNA region and the specific oligonu-
cleotide fails to form a complex). By quantifying or detecting the methylated DNA antibody forming the obtained complex
according to its function, methylated DNA in the target DNA region can be quantified or detected.

[0103] Method 4: Upon dropping (introduction) of the biotinylated specific oligonucleotide into an introduction part of
a chromatostrip, the oligonucleotide migrates in a development part by a capillary phenomenon, and is trapped in the
part preliminarily coated with streptavidin. A sample after end of First step is added with the methylated DNA antibody
having the function, to form a bound body between single-stranded DNA having methylated cytosine (in which single-
stranded DNA containing the target DNA region and single-stranded DNA other than the target exist) and the methylated
DNA antibody having the function (the bound body formed in this stage includes not only a bound body between single-
stranded DNA containing the methylated target DNA region and the methylated antibody, but also a bound body between
methylated single-stranded DNA other than the target DNA region and the methylated antibody). Upon dropping (intro-
duction) of the obtained bound body into an introduction part, it migrates in a development part, and single-stranded
DNA containing the methylated target DNA region binds to the biotinylated specific oligonucleotide that has been already
trapped, to form a complex of single-stranded DNA containing the methylated target DNA region, the biotinylated specific
oligonucleotide, and the methylated DNA antibody having the function (in this stage, the bound body between methylated
single-stranded DNA other than in the target DNA region and a methylated antibody fails to form a complex). By quantifying
or detecting the methylated DNA antibody contained in the obtained complex according to its function, methylated DNA
in the target DNA region can be quantified or detected.

[0104] Also a plurality of detection sites may be provided on a single chromatostrip (the specific oligonucleotides
capable of trapping different target DNA regions are immobilized to a support), and each target DNA region may be
sequentially quantified or detected, and by enabling one detection site to trap a plurality of target DNA regions, or by
immobilizing a number of the specific oligonucleotides capable of trapping a plurality of target DNA regions on one
detection site, it is possible to dramatically improve the detection sensitivity. Also, using a number of the specific oligo-
nucleotides having the function capable of trapping a plurality of target DNA regions so as to allow formation of a complex
with a plurality of target DNA regions will also improve the detection sensitivity dramatically. Further, designing a number
of the specific oligonucleotides in a single target region, and using these on the side of a support or on the side of
detection will also improve the detection sensitivity dramatically.

[0105] The restriction enzyme, the specific oligonucleotide, or the methylated DNA antibody which may be used in
the present invention as described above is useful as a reagent in a detection kit. The present invention also provides
a detection kit containing such a restriction enzyme, the specific oligonucleotide, or the methylated DNA antibody and
so on as a regent, and a detection chip including a support on which the specific oligonucleotide, or the methylated DNA
antibody and so on is immobilized, and the scope of the present invention implies use in the form of a detection kit or a
detection chip as described above utilizing a substantial principle of the method.
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Examples

[0106] In the following, the present invention will be explained in detail by way of examples, which are not intended
to limit the present invention.

Example 1

[0107] A colon-adenocarcinoma cell strain Capan-2 (ATCC NO. HTB-80) derived from a mammal and purchased from
ATCC was cultured to be confluent in a culture medium in which equivalent amounts of McCoy’s5a (Gibco, Cat. No.
16600-082) and FBS (ATCC, CatNo. 30-2020) were mixed, to obtain about 1 x 107 of cells. The obtained cells were
added with a SEDTA buffer [10 mM Tris-HCI pH 8.0, 10 mM EDTA pH 8.0, 100 mM NaCl] in a volume of 10 times, and
homogenized.

[0108] The obtained mixture was added with proteinase K (Sigma) in a concentration of 500 pn.g/mL and sodium dodecyl
sulfate in a concentration of 1% (w/v), and shaken at 55°C for about 16 hours, and then subjected to a phenol/chloroform
extraction treatment using phenol saturated with 1 M Tris-HCI, pH 8.0. The aqueous layer was collected, and added
with NaCl in a concentration of 0.5 N, and the precipitate (genomic DNA) generated by an ethanol precipitation treatment
was collected.

[0109] The collected precipitate was dissolved in a TE buffer (10 mM Tris, 1 mM EDTA, pH 8.0), and added with
RNase A (Sigma) in a concentration of 40 pg/ml, and incubated at 37°C for 1 hour, and then subjected to a phenol/
chloroform extraction treatment. The aqueous layer was collected, added with NaCl in a concentration of 0.5 N, and the
precipitate (genomic DNA) generated by an ethanol precipitation treatment was collected. The collected precipitate was
rinsed with 70% ethanol, to obtain Capan-2 genomic DNA.

[0110] Each of 500 ng/20 pL solutions in TE buffer of Genomic DNA derived from human blood purchased from
Clontech, and the above-described Capan-2 genomic DNA was prepared in duplicate.

[0111] Each 20 pL of the prepared genomic DNA solution, 10 U of restriction enzyme Xspl, and 5 pL of 10 x buffer
optimum for Xspl (200 mM Tris-HCI pH 8.5, 100 mM MgCl,, 10 mM Dithiothreitol, 1000 mM KCI) were mixed, and added
with sterilized ultrapure water to make the liquid volume 50 plL, and the liquid was incubated at 37°C for 1 hour, to
prepare a genome solution.

[0112] As a specific oligonucleotide used for obtaining a target DNA region of either of SEQ ID NOs: 1 to 12, 5’-end
biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NOs: 13 to 24, and biding to the DNA region by
complementation was synthesized, and each 0.1 pmoL/p.L solution in TE buffer was prepared in the following manner.
[0113] A solution of 5’-end biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NO: 13 for obtaining
a target region of SEQ ID NO: 1 was named a specific oligonucleotide solution 1.

[0114] A solution of 5-end biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NO: 13 for obtaining
a target region of SEQ ID NO: 1 was named a specific oligonucleotide solution 1.

[0115] A solution of 5’-end biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NO: 14 for obtaining
a target region of SEQ ID NO: 2 was named a specific oligonucleotide solution 2.

[0116] A solution of 5’-end biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NO: 15 for obtaining
a target region of SEQ ID NO: 3 was named a specific oligonucleotide solution 3.

[0117] A solution of 5’-end biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NO: 16 for obtaining
a target region of SEQ ID NO: 4 was named a specific oligonucleotide solution 4.

[0118] A solution of 5’-end biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NO: 17 for obtaining
a target region of SEQ ID NO: 5 was named a specific oligonucleotide solution 5.

[0119] A solution of 5’-end biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NO: 18 for obtaining
a target region of SEQ ID NO: 6 was named a specific oligonucleotide solution 6.

[0120] A solution of 5’-end biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NO: 19 for obtaining
a target region of SEQ ID NO: 7 was named a specific oligonucleotide solution 7.

[0121] A solution of 5’-end biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NO: 20 for obtaining
a target region of SEQ ID NO: 8 was named a specific oligonucleotide solution 8.

[0122] A solution of 5’-end biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NO: 21 for obtaining
a target region of SEQ ID NO: 9 was named a specific oligonucleotide solution 9.

[0123] A solution of 5’-end biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NO: 22 for obtaining
a target region of SEQ ID NO: 10 was named a specific oligonucleotide solution 10.

[0124] A solution of 5’-end biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NO: 23 for obtaining
a target region of SEQ ID NO: 11 was named a specific oligonucleotide solution 11.

[0125] A solution of 5’-end biotinylated oligonucleotide having a nucleotide sequence of SEQ ID NO: 24 for obtaining
a target region of SEQ ID NO: 12 was named a specific oligonucleotide solution 12.

[0126] Equivalent amounts of the specific oligonucleotide solutions 1 to 12 were mixed, to prepare a specific oligonu-
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cleotide solution 13.

[0127] As a counter oligonucleotide designed with respect to the nucleotide sequence in the target region of either of
SEQ ID NOs: 1 to 12, an oligonucleotide of either of SEQ ID NOs: 25 to 118 was synthesized, and respective 10 pmol/
wL solutions in TE buffer were prepared. Equivalent amounts of the counter oligonucleotide solutions targeting the same
DNA region were mixed, to prepare respective counter oligonucleotide mixed solutions shown below.

[0128] A mixed solution of oligonucleotides of SEQ ID NOs: 25 to 42 was named a counter oligonucleotide mixed
solution 1.

[0129] A mixed solution of oligonucleotides of SEQ ID NOs: 43 to 60 was named a counter oligonucleotide mixed
solution 2.

[0130] A mixed solution of oligonucleotides of SEQ ID NOs: 61 to 66 was named a counter oligonucleotide mixed
solution 3.

[0131] A mixed solution of oligonucleotides of SEQ ID NOs: 67 to 70 was named a counter oligonucleotide mixed
solution 4.

[0132] A mixed solution of oligonucleotides of SEQ ID NOs: 71 to 76 was named a counter oligonucleotide mixed
solution 5.

[0133] A mixed solution of oligonucleotides of SEQ ID NOs: 77 to 82 was named a counter oligonucleotide mixed
solution 6.

[0134] A mixed solution of oligonucleotides of SEQ ID NOs: 83 to 88 was named a counter oligonucleotide mixed
solution 7.

[0135] A mixed solution of oligonucleotides of SEQ ID NOs: 89 to 94 was named a counter oligonucleotide mixed
solution 8.

[0136] A mixed solution of oligonucleotides of SEQ ID NOs: 95 to 100 was named a counter oligonucleotide mixed
solution 9.

[0137] A mixed solution of oligonucleotides of SEQ ID NOs: 101 to 106 was named a counter oligonucleotide mixed
solution 10.

[0138] A mixed solution of oligonucleotides of SEQ ID NOs: 107 to 112 was named a counter oligonucleotide mixed
solution 11.

[0139] A mixed solution of oligonucleotides of SEQ ID NOs: 113 to 118 was named a counter oligonucleotide mixed
solution 12.

[0140] Equivalent amounts of the above counter oligonucleotide mixed solutions 1 to 12 were mixed, to prepare a
counter oligonucleotide mixed solution 13.

[0141] Equivalent amounts of a specific oligonucleotide solution and a counter oligonucleotide mixed solution were
mixed, to prepare the following Solution A, Solution B and Solution C.

[0142] Solution A: specific oligonucleotide solution 1 and counter oligonucleotide mixed solution 1

[0143] Solution B: specific oligonucleotide solution 2 and counter oligonucleotide mixed solution 2

[0144] Solution C: specific oligonucleotide solution 13 and counter oligonucleotide mixed solution 13

[0145] InaPCR tube, 30 pL of the genome solution prepared as described above, 30 pL of either one of the Solutions
Ato C, 15 pL of a buffer (330 mM Tris-Acetate pH 7.9, 660 mM KOAc, 100 mM MgOAc,, 5 mM Dithiothreitol), 60 pL
of a 10 mM MgCl, solution, and 15 uL of a 1 mg/mL BSA solution were added, to make the liquid volume 150 pL, and
mixed. Then, the PCR tube was heated at 95°C for 10 minutes, rapidly cooled to 70°C, and retained for 10 minutes at
that temperature. Then the reaction was cooled to 50°C and retained for 10 minutes, and further retained at 37°C for
10 minutes, and then the reaction was returned to room temperature, to promote formation of a bound body between
the 5’-end biotin-labeled oligonucleotide and the DNA fragment.

[0146] All the obtained mixtures were transferred to wells coated with streptavidin, and left still for about 30 minutes
at room temperature, to immobilize the bound bodies between the 5'-end biotin-labeled oligonucleotides and the DNA
fragments to wells. Thereafter, the solution was removed by pipetting, and each well was washed with 200 uL of a
washing buffer [0.05% Tween 20-containing phosphate buffer (1 mM KH,PO,, 3 mM Na,HPO-7H,0, 154 mM NaCl pH
7.4)] three times.

[0147] Each well was added with 100 wL of a methylcytosine antibody [available from Aviva Systems Biology, 0.5
png/mL 0.1% BSA-containing phosphate buffer (1 mM KH,PO,4, 3 mM Na,HPO-7H,0, 154 mM NaCl pH 7.4) solution],
and left still for 1 hour at room temperature. Solutions in wells were removed by pipetting, and each well was washed
with 200 pL of a washing buffer [0.05% Tween 20-containing phosphate buffer (1 mM KH,PO,4, 3 mM Na,HPO-7H,0,
154 mM NaCl p H7.4)] three times.

[0148] Each well was added with 100 pL of an Eu-N1-labeled mouse IgG antibody [available from PerkinElmer, 0.05
pg/mL 0.1% BSA-containing phosphate buffer (1 mM KH,PO,4, 3 mM Na,HPO-7H,0, 154 mM NaCl pH 7.4) solution],
and left still at room temperature for 1 hour, and then solutions in the wells were removed by pipetting, and each well
was washed with 200 wL of a washing buffer [0.05% Tween 20-containing phosphate buffer (1 mM KH,PO,, 3 mM
Na,HPO-7H,0, 154 mM NaCl pH 7.4)] three times.
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[0149] Each well was added with 150 pL of Enhancement Solution (available from PerkinElmer), stirred for 5 minutes
at room temperature, and left still for 15 minutes at room temperature, and then fluorescence was measured at excitation
340 nm/fluorescence 612 nm.

[0150] The result is shown in Fig. 1. Methylation frequency or an index value correlated therewith was high in the
Solution C that simultaneously detects a plurality of target regions to be detected, compared to the Solution A and
Solution B in which the target region to be detected is one kind. The index value correlated with methylation frequency
of the target region to be detected was higher in genomic DNA extracted from Capan-2 cancer cell strain, than in human
genomic DNA derived from a noncancerous cell.

[0151] In the present experiment, by simultaneously measuring methylation frequencies or index values correlated
therewith of a plurality of target DNA regions, itis possible to measure methylation frequency or an index value correlated
therewith more effectively than measuring methylation frequency or an index value correlated therewith of one target
DNA region. Also, the higher methylation frequency or the index value correlated therewith in genomic DNA derived
from Capan-2 cell strain which is a pancreatic cancer cell than in genomic DNA derived from a noncancerous tissue
reveals that measurement of methylation frequency or an index value correlated therewith by mixing the target DNA
regions used in the present examination will be a diagnostic index of cancer. Also it was confirmed that mixing of a
specific oligonucleotide and a counter oligonucleotide, and the specific oligonucleotides utilized in the present examination
is useful for cancer diagnosis.

INDUSTRIAL APPLICABILITY
[0152] Based on the presentinvention, it becomes possible to provide a method of quantifying or detecting methylated
DNA in a target DNA region in a genomic DNA contained in a biological specimen in a simple and convenient manner,
and so on.
Free Text in Sequence Listing
[0153]

SEQ ID NOs:13 to 24

Designed biotinated oligonucleotide for fixation

SEQ ID NOs:25 to 118
Designed oligonucleotide
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SEQUENCE LISTING

<110> Sumitomo Chemical Co., Ltd.

<120> Method for measuring DNA methylation

<130> S20525W001

<150> JP2008-098006

<151>

<160> 134
210> 1
<211> 1138
<212> DNA
<213> Homo

<400> 1

taggaaagaa
acaccaaaca
g8g8cgeees
gegcgegeeag
ggagcccagt
cceceeggege
agttaatagc
cggtccctee
gaagaaagag
gctgecggaga
ggagcagcat
aggaggtgcg
ggaggccgat
ggaggacgaa

2008-04-04

sapiens

tagttttget ttttcttatg attaaaagaa gaagccatac
ccccgattca atttggcagt taggaaggtt gtatcgcegga
cggatttctt tttaacagag tgaacgcact caaacacgcc
cgecggetggg agcagggagg ccggaggeeg glgtggeess
cctcctteect tgccaacget ggetectggeg agggetgett
agacccaacc tggggcgact tcaggggtge cacattcget
acctcctccg agcactcget cacggegtee cettgectgg
agaggatttg agggacaggg tcggaggggg ctecttecegee
gaggggetgg ctggtcacca gagggtggge cggaccgegt
gggggagage aggeageggg cggeggeggag cageatggag
ggagccttcg getgactgge tggecacgge cgeggeeegg
ggcgetgetg gaggeggegge cgetgeccaa cgecaccgaat
ccaggtgggt agagggtctg cagcgggage aggggatgge
gtttgcaggg gaattggaat caggtagcge ttcgattcte

24

tttccctatg
ggaaggaaac
tttgetggea
caggtgggga
ccggetggtg
aagtgctcgg
aaagataccg
agcaccggag
gcgeteggeg
ccggeggegg
ggtcgggtag
agttacggtc
gggcgactct

cggaaaaagg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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ggaggcttcce
ccctgggggce
gaatgctgag
tcagatacaa

tgetgggact

<210> 2
<211> 875
<212> DNA
<213> Homo

<400> 2

tagccagata
aggcccacag
ggggetegtt
ggacccacge
gaccagcgcce
cgcgggegega
gggegegtee
ggacgegegece
ctggetceceg
cgecegeeget
cccagagcag
cgtcgecetcea
gcggggatce
cgccacggceg

cggcttcaac

<210> 3

<211> 596
<212> DNA
<213> Homo

tggggagttt
ttgggaagcc
aagatctgaa
aatttacgaa

acttagcctc

sapiens

ttccetgegg
tcacccacca
ctgggtagaa
caggtttccce
ccagttcccece
agtgacgttt
ggtttttctc
tgcccecgacg
ccgcggaaag
geegeegegg
gacagcggcc
cgcgggaagg
gtcctegececa
gagcgtctge
ttgacaggtg

saplens

EP 2 281 883 A1

tcagaagggg
aaggaagagg
ggggggaaca
cgtttgggat

caattcacag

ggcccgagag
gactctttgt
gcacgtcegg
agtttaattc
acagacgcecg
tcecegeggtt
aggggacgtt
tgecgegegeg
gcgtcatgee
aaccccegge
cggaggacct
gcgececeeggg
ggggeegegt
agaafggtga
tcgggeggsgt

tttgtaatca
aatgaggagc
tatttgtatt
aaaaagggag

atacctggat

tcttecctat
atagccccegt
gcegegeegg
ctcatgactt
gcgggececge
g8acCgCgece
gaaattattt
tcgtcctccc
gcccaaaacce
accgeegeeg
gcctetegte
tgtgecgtagg
cccggegeea
caggattctg
gggegc

25

cagacctcct
cacgcgegta
agatggaagt
tcttaaagaa

ggagcttatce

cagaccccgg
taagtgcacc
atgcctccetg
agcgtcccag
gagcctcgeg
ctcagttgce
ttgtaacggg
cggegetect
ccccgaaaaa
ccgecececte
aggtgagcga
gcgggcrgeca
ggaggcegecee
ggttcttggg

cctggegacg
cagatctctc
atgctcttta
atgtaagatg
tttcttac

gatagggatg
ccggeectgga
gaaggcgcect
cccgegeacce
gacgtgacgc
gggCcgeegeeLa
agtcgggaga
ccacagctcg
cggcegecac
ctgaggagga
gcagagccgce
aggcggeteg
tccetgecece

cgaggggtct

900
960
1020
1080
1138

60
120
180
240
300
360
420
540
600
720
780
840
900
960
875
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<400> 3

taggggaacc
gceteectggga
tttcgggagsg
gagaaggatg
gagtctccaa
ggcttcgaag
tcttetggga
ttgaaagcac
tteggtecac

gaacccgegg

<210> 4
<211> 831
<212> DNA
<213> Homo

<400> 4

tagggctcet
cctacgctce
cgcctgcaga
acctgtctcce
atataggcac
aggcttacgt
gttgtgaagg
tgtgatatta
cagctgagag
gattcctcca
caccccaaaa
ctccecaact
tggcgactgt

cctceccatgt

aaactctgtt
cacagctgag
cggtggcate
ggctggaget
agtcttcata
ttctcaggga
gtaggcagaa
tgtgttectt
cttccgattg

agccgggacg

sapiens

cgtggetget
ccctaccgag
gggcgeagea
ctcattcaaa
tcaggaatac
ttccatgtac
agattaaata
cggaaagcct
caaacgcaaa
aaatgatttc
tgttagtatce
ccatttcctt
ccagetttgt

gctcaagact

EP 2 281 883 A1

tccaggggag
ccagccacag
agttcagagt
gggtectggt
ctgcagagga
tccgacgceag
gactcccggg
agcaccgcegg
ggeegeegea

tgaaaggtta

gggagttgta
tccegeggta
ggtcttgecac
aaatatttat
aacaatgaat
tgaaagcaat
agatggtgtg
tcctaaaaaa
agctttecttce
caccaattct
tacggcacca
tgcttectee
gccaggagee

ggcgctaaaa

tggagagaga
gatctgegga
ccgeattttt
ctgaaggaca
agcacagcgg
agctaaagaa
aggagaggeg
gtcgctacgg
tcceggatca

gaaggtttcce

gtctgaacge
attcttaaag
ctcttctgea
tatcgagctce
aagatagtag
gaacaaataa
atataaagta
tgacatttta
cttccaccet
gcectcacag
ggtcggegag
ggcaggcgga
tcgeaggegt
gttttgaget

26

aactgggtcc
caaccgggge
attcatcggg
gcagtccgga
agattagcct
acccacctgt
aacagcggac
geetettget
gatttcgegg

cgttccecate

ttctatcttg
cacctgcacc
tctcattcte
ttacttgcta
aaaaattcta
atcttatcag
tctgggagaa
actgatgaga
tcatatttga
ctctggettg
aatcctgact
ttacttgccc
tgatgggatt

tctcaaaagt

ccctecegta
ggatcccecece
gaagegtggg
gctaacggtt
cagccaggat
gctteectee
gccaattctt
gtcgegggat
gcgacccacg

aagccc

gcgagaagceg
geeeececege
caggcttcag
cccagecactg
tatcctcata
agtgataagg
aacgttaggg
agaaaggatc
cacaatgcag
cagaattttc
ctgcacccte
ttacttgtca
ggggttttce

c

60
120
180
240
300
360
420
480
540
596

60
120
180
240
300
360
420
480
540
600
660
720
780
831
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<210> 5
<211> 623
<212> DNA
<213> Homo

<400> 5

tagggggega
ggcgeeegeg
agtggeggta
ctacgggcge
tggaggtcceg
cgctcaggga
tcccagtcetg
cgcagegget
gaccctcegg
ccecgeggete

gatgctactg

<210> 6
<211> 675
<212> DNA
<213> Homo

<400> 6

tagtcccgaa
ttaggacgga
ctgaaggcegg
agttcctgga
tctceggetg
gceetgettt
aagggagaga
gggggagacc

sapiens

gctgectgga
ctgagggteg
g8CEELALEE
ctceggeage
ggtgggagtg
aggegggtge
cagttaaggg
gcegageteg
attcggcgeg
acgggggagt

aggagccagce

sapiens

tcctetggea
tccaggcaga
cgtecectggge
cgagagccga
cccctgtgte
tactgttccce
gtccagaaag

ggagagagaa

EP 2 281 883 A1

gttgegttee
gaagatggtg
agaggaacgc
ccttececgeg
ggegtggest
gegeetgegsg
ggcaggagtg
gcectggagg
cgtgeggecce
gggcagegece
gtc

cacacccacce
ccgcaggcete
tcgacttcee
gcetegetta
ctcgactcac
aaacaggacc
gatcggtgat

cgtacgccga

aggegtcegg
gtggggeteg
gggeectgag
tgcgecaggge
gggegtegee
ggcggagatg
gegetgetea
cggcgagaac
geegegagtg
aggggcegcecce

cactcaggcc
cgggtcggeg
gcgegeggag
gaccgcegcete
ccctecttte
gcttttectg
gtggaagaaa
ggagtcaggce

27

ccectgggee
gggegeacac
ccgeeegege
tcagagccegt
gtgaaggtgg
ggcageggec
cctectggtgc
atggtgcgca
agggtttticg
geegetgteg

gegggtecag
caccgggtca
agcecggcegag
aggacccgge
tgcegetcecet
tctccecaget
aggggaggag
ggcgggatca

gtcaccgegg
agggeggegaa
gegegectcee
tccgagatcet
gELECEEECE
ggtgegtggsg
Caaagggcegsg
ggttettggt
tggttcacat
ccctegtget

cccgégaggt
gcgegeegge
ccegegteceg
tcctecgeat
tcectttectt
ggaaaggagg
gggacatgga
aggggagtceg

60
120
180
240
300
360
420
480
540
600
623

60
120
180
240
300
360
420
480
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gggtgtetgg gegeggggea gagegtggag geggecagegg ccaacggteg ccaagacaac 540
cattctacgc gaggacgcgg cgacaggagg ggageggeca geaggggagg ggagegeggg 600

10

15

20

25

30

35

ggaagaggaa agaggaagaa gcgctcagat gctccgegge tgtcgtgaag gttaaaaccg 660

aaaataaaaa

<210> 7
<211> 185
<212> DNA
<213> Homo

<400> 7

taggaaggag
acggccaacg
gaacaagggc

gggac

<210> 8

<211> 450
<212> DNA
<213> Homo

<400> 8

tgggce

sapiens

agagtgcgec ggagcagegt gggaaagaag ggaagagtgt cgttaagttt

gtggattatc cgggececgetg cgegtetggg ggetgeggaa tgegegagga

atgcccagtg ggggeggeag cgatgagggt ctggccageg ccgeggegeg

sapiens

675

60
120
180
185

tagaacccag tcagagggca gcttagcaat gtgtcacagg tggggegece gegtteeggg 60
cggacgcact ggctccccgg ceggegtgeg tgtggegcga gtgggtgtegt geggggtgtg 120
cgecggtagag cgegecageg ageceggage geggagetgg gaggagecage gagegeegeg 180
cagaacccge agcgecggee tggeagggea getcggaggt gggtgggecg cgecgecage 240
ccgettgeag ggtececccatt ggecgectge cggecgeeet ccgeccaaaa ggeggecaagg 300
agccgagagg ctgettegga gtgtgaggag gacagecgga ccgagecaac geecggggact 360
ttgttcecete cgeggagggg actcggecaac tcgecagegge agggtctggg geeggegeet 420
gggagggatc tgcgeceecee actcactece 450

<210> 9
<211> 1315

28
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<212> DNA
<213> Homo

<400> 9

tagtctcecgg
gctcccagge
ccagcttttg
ctgggaaggce
ggettececca
gtgtcggggce
ccecttgetee
ggaatgtggc
gagaggceecg
gattgctccce
tggaggtgesg
acttccggag
ggtgeegtgg
cgeeccagett
ccggtcttcea
ttttactatt
gggctacgga
gctttggtga
actacgacac
attgtggaaa
cgtcteecte

ggtaaaccgc

<210> 10
<211> 294
<212> DNA
<213> Homo

<400> 10

sapiens

cgetggegece
gceegggtga
ctttcccage
Ccaaggcggag
geceeegeggs
gcgaggatcet
cccgggcggce
tctggggact
ggagccegaga
agtgaggcege
aaagctgggt
ccggttctga
tgcceggecc
taacaaaggg
gcgagegegs
attattgect
ggcgeaggag
ggcgtgacag
cggcgaggaa
tgcataacga
gcectttetg

ctgatccaag

sapiens

EP 2 281 883 A1

tatggtcggce
gtagccaggce
cagggegegg
ggaaacttgg
ccgggtgaga
ggagcgaact
cgcacgeegg
gcectegeteg
ggtggegegg
gtaccgtctg
gggcatgigt
tcccaacaga
cacgecgegeg
tgctectete
tcttagegece
ttttttttte
cggtggtgat
tttatcatga
cttggcaggt
tggggecatt
gagatgcgca

ggeetggeeg

ctccgacagc
gcggetccece
tggggtttgt
cttcggggag
acaggtggcsg
getgegectce
gtcggeegegg
gggaaggegea
gggtgccacce
ggcgagggcet
gcagagaaag
ccgeccageg
cggggctgag
caccccegcega
ggggaggtet
ttcaaaagga
ggtctgggaa
ccgtgttcag
aaagggggta
gggtggtaaa

aatcatagag

tggaggagag

29

gctecggagg
ggtccecececeg
ccgggcagtg
aagtgcgatc
ccggececgac
ggtgggecege
taacggagag
gagggtggcce
gttgccgeag
tcattcttec
888aggcgses
tttggggacg
gggtcgggese

ggaggggceag
acttcctttt

ctggagactg
gcggagetga
gcaggaaaac
ccagaagcgt
caaatgcagt
aaaagagtta

gcagcagttc

gaccggggga
accccecggeg
cctcgagcaa
gcagecggga
caggecgcttt
tccetteeet
ggagtcgcca
acggtgttag
gctggagaga
gcggegtecce
gaggccagtc
ccgacctegg
cgtcceetgge
ctccggagac
ggggttgeea
atgcatgagg
agtgcccetgg
gtggatgatt
acccteectgg
ttgaatcagg

ctaacccagc

aggec

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

1020
1080
1140
1200
1260
1315
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tagcacagta
cgtegttgtg
aggegeeees
acccaggttt

ggggagegcec

210> 11
<211> 592
<212> DNA
<213> Homo

<400> 11

tagttagaaa
tcacctcaac
tatggcttte
tceccagaca
gtceecegete
gecggecacce
ctttcattcce
atactgtttc
cagtggggcce
acgagggtct

<210> 12
<211> 729
<212> DNA
<213> Homo

<400> 12

taggcaggct
cggagagaga
cgggagcececg

cagccegeca

aagctggect
gcegteeggg
ggctctgega
ccattgcecgeg

tgaagtcggg

sapiens

aagccaaaga
ttgtcttctg
aattggccceg
agcggccatce
tgetetgtcee
agtgggcaca
cagctgtcaa
tggggegegg
ggecgeegcete
cagggtgggs

sapiens

gtgeggttgg
agcagctgtg
ccgattgget
gggtgtcact

EP 2 281 883 A1

ccagaaacac
gtggggtgtyg
gagcgcgcecc
gctetectea

geeegeecetg

ttgtgegatt
tggtcagtgt
gcgtaggege
ttgggtecceg
ggtcacagga
ctcccaggeg
catcctggaa
gtctgggttt
aéggggcggt

actcgggecc

gecggggecect
taatccgcetg
gggtgtggsgc

ggagacagaa

gggtatctce
aggagggegac
agccccgect
gctecttece

tggcecegee

tatgccccaa
ttcecegeece
atgctctgeg
cccctaccgt
ctttttgeee
gegeteegge
ggtaggggceg
ccacgcgegt
gggettctgt

cccaattccee

gtgcceccact
gatgcggacc
gcacgtgacce

tggaggtgcet

30

gegtggtect
gaaggaggga
tcgggeccca
gccgeccagt

cggeceegege

accccecttgt
tgaatcaggg
cgtattggcece
ggggtcttet
tctgttceeg
ccegegetece
gggaggcaag
caggtcatca
cccgagtact

aagcaccgac

gcggagtgeg
agggcegcetcee
gacatgtggce
gceggactceg

ttgecggtege
aggaagggca
cagtccctge
ctggatcctg
ttgc

aaggggattc
ttactgtcac
tcegetectg
gggaattgca
ggtccetecag
ctcectetge
cccaagtgga
cceeggagec
cttccgecce

ccC

ggtcgggaag

ccattcccegt
tgtattggtg

gaaatggggt

60
120
180
240
294

60
120
180
240
300
360
420
480
540
592

60
120
180
240
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aggtgctgga gccaccatgg ccaggettge
tcgcactgte ttaaaccgat ggcctttcet
gaggaggcag gggegtegte ccceegeece
acttcggatc cagggttttt gacagaagag
ggagtctget gagaaaaget gtttttgaag
tttgacagag tggaataaca gtatctaagg
atattcatgg cgaggagcaa aagctctacc
acaaggacac atgcattggt ggccaaaaga

atgtgaatc

<210> 13

<211> 22

<212> DNA

<213> Artificial Sequence

<220>

tgeggggeea
tggcacaggg
ccactgcagc
gaagaagggsg
ccagaagggsg
aaacgggtag

ccattgaaag

gagaggagac

ggggeggaagsg

tccactgcag
actggagatg
gaggggtaga
tttttgtttt
aggacaacaa
gcttetttte

aaaaccgcetg

<223> Designed biotinated oligonucleotide for fixation

<400> 13
atagggaaag tatggcttct tc

<210> 14
211> 22
<212> DNA
<213> Artificial Sequence

<220>

<223> Designed biotinated oligonucleotide for fixation

<400> 14 -
aagtcatgag gaattaaact gg

<2107 15

31

tggttttcee
catgccaaac

gatttcctgt

agtgttaagg

tataatgcca
agaatggagc
ctcecctggeg
cagatggctg

300
360
420
480
540
600
660
720
729

22

22
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211> 22
<212> DNA
<213> Artificial Sequence

<220>

<223> Designed biotinated oligonucleotide for fixation

<400> 15
gtgecttecte tgcagtatga ag 22

<210> 16

<211> 22

<212> DNA

<213> Artificial Sequence

<220>

<223> Designed biotinated oligonucleotide for fixation

<400> 16
acccttatca ctctgataag at 22

<210> 17

211> 22

<212> DNA

<213> Artificial Sequence

<220>

<223> Designed biotinated oligonucleotide for fixation

<400> 17
tggectcctca gtagcatcag ca 22

<210> 18

32
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211> 22
<212> DNA
<213> Artificial Sequence

220>

<223> Designed biotinated oligonucleotide for fixation

<400> 18

cctcetttee agetgggaga ca 22

<210> 19

<211> 22

<212> DNA

<213> Artificial Sequence

220>

<223> Designed biotinated oligonucleotide for fixation

<400> 19
cactgggcat gcccttgttc tc 22

<210> 20

<211> 22

<212> DNA

<213> Artificial Sequence

220>

<223> Designed biotinated oligonucleotide for fixation

<400> 20
acctgtgaca cattgctaag ct 22

<210> 21

33
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211> 22
<212> DNA
<213> Artificial Sequence

<220>
<223> Designed biotinated oligonucleotide for fixation

<400> 21
tgggagcaat ctctctccag cc 22

<210> 22

<211> 22

<212> DNA

<213> Artificial Sequence

<220>

<223> Designed biotinated oligonucleotide for fixation

<400> 22
aacctgggtg cagggactgt gg 22

<210> 23
211> 22
<212> DNA
<213> Artificial Sequence

<220>

<223> Designed biotinated oligonucleotide for fixation

<400> 23

acactgacca cagaagacaa gt : 22

<210> 24

34
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211> 22
<212> DNA
<213> Artificial Sequence

<220>

<223> Designed biotinated oligonucleotide for fixation

<400> 24
cttagatact gttattccac tc

<210> 25

<211> 30

<212> DNA

<213> Artificial Sequence

<2200
<223> Designed oligonucleotide

<400> 25
ccaacgetgg ctctggcgag ggetgettee

<210> 26

<211> 30

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 26
ggctggtgee cccgggggag acccaacctg

210> 27

35

22

30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

Q2200
<223> Designed oligonucleotide

<400> 27
gggcgacttc aggggtgeca cattcgctaa

<210> 28

<211> 30

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 28
gtgctcggag ttaatagcac ctcctccgag

210> 29

<211> 30

<212> DNA

<213> Artificial Sequence

<2207
<223> Designed oligonucleotide

<400> 29

cactcgctca cggegtecee ttgectggaa

<210> 30

36

30

30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 30
agataccgcg gtccctccag aggatttgag

<210> 31

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 31

ggacagggtc ggaggggget cttcegecag

<210> 32

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 32

caccggagga agaaagagga ggggcetgget

<210> 33

37

30

30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 33

ggtcaccaga gggtgggegeg gaccgcgtgc

<210> 34

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 34

gctcggegge tgeggagagg gggagageag

<210> 35

<211> 30

<212> DNA

<213> Artificial Sequence

<2205
<223> Designed oligonucleotide

<400> 35
gcagcgggeg geggggagea geatggagee

<210> 36

38

30

30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

220>
223> Designed oligonucleotide

<400> 36

ggcggegggg agcagecatgg agecttegge

<210> 37

<211> 30

<212> DNA

<213> Artificial Sequence

<2200
<223> Designed oligonucleotide

<400> 37

tgactggetg gccacggeeg cggeecegggg

<210> 38

<211> 30

<212> DNA

<213> Artificial Sequence

<220> _
<223> Designed oligonucleotide

<400> 38

tcgggtagag gaggtgeggg cgetgetgga

<210> 39

39

30

30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 39
ggegggggeg ctgeccaacg caccgaatag

<210> 40

<211> 30

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 40
ttacggtcgg aggccgatcce aggtgggtag

<210> 41

<211> 30

<212> DNA

<213> Artificial Sequence

<2200
223> Designed oligonucleotide

<400> 41

agggtctgea gegggageag gggatggege

<210> 42

40

30

30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 42
gcgactctgg aggacgaagt tigcagggga

<210> 43

<211> 30

<212> DNA

<213> Artificial Sequence

<2200
<223> Designed oligonucleotide

<400> 43
cacagacgcc ggegggeeeg ggagectege

<210> 44

<211> 30

<212> DNA

<213> Artificial Sequence

<220>

' 223> Designed oligonucleotide

<400> 44
ggacgtgacg ccgegggegg aagtgacgtt

<210> 45

41

30

30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

<220>
223> Designed oligonucleotide

<400> 45
ttcccgeggt tggacgegge getcagttge

<210> 46

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 46

cgggegggeg agggegegte cggtttttet

<210> 47

<211> 30

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 47
caggggacgt tgaaattatt tttgtaacgg

<210> 48

42

30

30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 48

gagtcgggag aggacggggce gtgeccecgac

<210> 49

<211> 30

<212> DNA

<213> Artificial Sequence

<2200
<223> Designed oligonucleotide

<400> 49
gtgcgegege gtcgtectee ccggegetee

<210> 50

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 50

tccacagctc gectggetcee geecgeggaaa

<210> 51

43

30

30

30
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<211> 30
<212> DNA
213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 51

ggegtcatge cgcccaaaac cccccgaaaa

<210> 52

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 52

acggecgeca ccgeecgeege tgeegeegeg

<210> 53

<211> 33

<212> DNA

<213> Artificial Sequence

<2200
<223> Designed oligonucleotide

<400> 53

gaacccccgg caccgecgee geegeeeeet cet

<210> 54

44

30

30

33
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<211> 30
<212> DNA
<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 54
ggacagecgge ccggaggacc tgectctegt

<210> 55

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 55
caggtgageg agcagagccg ccgtcgecte

<210> 56

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 56

acgcgggaag ggcgececegg gtgtgegtag

<210> 57

45
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30
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<211> 30
<212> DNA
<213> Artificial Sequence

<2207
<223> Designed oligonucleotide

<400> 57

ggegggegee aaggeggetc ggeggggate

<210> 58

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 58

cgtcectegee aggggeeggg tcceggeggg

<210> 59

<211> 30

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 59

aggaggcgece ctcecctgeec ccegecacgg

<210> 60

46

30

30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 60
cggagegtct gcagaatggt gacaggattc

<210> 61

<211> 34

<212> DNA

<213> Artificial Sequence

<2200
<223> Designed oligonucleotide

<400> 61

ctcccgggag gagaggcegaa cagceggacge caat

<210> 62

<211> 30

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 62
ttagcaccge gggtcgectac gggectettg

<210> 63

47
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34

30
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<211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 63
ctgtcgeggg attteggtec accttecgat

<210> 64

<211> 30

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 64
tgggccgecg catcccggat cagatttcge

<210> 65

<211> 30

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 65

gggecgaccca cggaacccge ggagecggga

<210> 66

48
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30

30
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211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 66
cgtgaaaggt tagaaggttt cccgttccca

<210> 67

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonqcleotide

<400> 67
ctgaacgctt ctatcttgge gagaagcgcec

<210> 68

<211> 30

<212> DNA

<213> Artificial Sequence

<2200
<223> Designed oligonucleotide

<400> 68

tacgctcecee ctaccgagtc ccgeggtaat

<210> 69

49

30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 69

tcttaaagca cctgcaccge cccececgecg

<210> 70
<211> 30
<212> DNA
<213> Artificial Sequence

<2200
<223> Designed oligonucleotide -

<400> 790
cctgcagagg gcgcagcagg tcttgcacct

<210> 71

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 71
caaagggegg cgcagegget gecgageteg

<210> 72

50
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30

30



10

15

20

25

30

35

40

45

50

55

EP 2 281 883 A1

<211> 30
<212> DNA
213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 72

gccetggagg cggegagaac atggtgegea

<210> 73

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 73
ggttcttggt gaccctccgg attcggegeg

<210> 74

<211> 30

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 74
cgtgcggecee geegegagtg agggtttteg

<210> 75

51
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211> 30
<212> DNA
<213> Artificial Sequence

220>
223> Designed oligonucleotide

<400> 75
tggttcacat cccgeggete acgggggagt

<210> 76

<211> 30

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 76

gggcagegee aggggegece geegetgtgg

<210> 77

<211> 30

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 77

agggggagac cggagagaga acgtacgccg

<210> 78

52
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<211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 78

aggagtcagg cggcgggatc aaggggagtce

<210> 79

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 79

geggtgtctg ggcgegggge agagegtgga

<210> 80

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 80

ggcggecageg gecaacggtc gccaagacaa

<210> 81

53
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30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

<220>

-<223> Designed oligonucleotide

<400> 81
ccattctacg cgaggacgcg gcgacaggag

<210> 82

<211> 35

<{212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 82

gggageggee ageaggggag gggagegegyg gggaa

<210> 83

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 83

taggaaggag agagtgcgcc ggagcagegt

<210> 84

54
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<211> 30
<212> DNA
<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 84
gggaaagaag ggaagagtgt cgttaagttt

<210> 85

<211> 30

<212> DNA

<213> Artificial Sequence

<2200
<223> Designed oligonucleotide

<400> 85
acggccaacg gtggattatc cgggecegetg

<210> 86

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 86
cgegtetggg ggctgcggaé tgcgegagga

<210> 87

55
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30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 87

gaacaagggc atgcccagtg ggggeggeag

<210> 88

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 88
cgatgagggt ctggccagecg ccgeggegeg gggac

<210> 89

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 89

ccccattgge cgectgeegg cegeectecg cee

<210> 90

56

30

35

33
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<211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 90 _
aaaaggcggce aaggagccga gaggetgett

<210> 91

<211> 30

<212> DNA

<213> Artificial Sequence

Q2200
<223> Designed oligonucleotide

<400> 91

cggagtgtga ggaggacagc cggaccgagce

<210> 92

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 92
caacgccggg gactttgttc cctcegegga

<210> 93

57
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30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 93
ggggactcgg caactcgcag cggecagggte

<210> 94

<211> 34

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 94

tggggecgge gectgggagg gatectgegee ccce

<210> 95

<211> 35

<212> DNA

<213> Artificial Sequence

<2202
<223> Designed oligonucleotide

<400> 95
tagtctccgg cgetggegee tatggtegge ctecg

<210> 96

58

30

34

35 -
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<211> 30
<212> DNA
<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 96
acagcgctce ggagggaccg ggggagetcece

210> 97

<211> 30

<212> DNA

<213> Artificial Sequence

<2200
<223> Designed oligonucleotide

<400> 97

caggecgcccg ggtgagtage caggegegge

<210> 98

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 98

tcceecggtee cccegaccee cggegecage

<210> 99

59
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30

30
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211> 30
<212> DNA
213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 99 i
ttttgetttc ccagecaggg cgeggtgggg

<210> 100
<211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 100
tttgtcecggg cagtgectecg agcaactggg

<210> 101

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 101

ctctgegaga gegegeccag ccecgectte gggee

<210> 102

60
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30
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<211> 31
<212> DNA
<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 102
ttgcgegget ctectcaget ccttecegee g

<210> 103

<211> 34

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 103
cccagtctgg atcctggggg aggcgetgaa gteg

<210> 104

<211> 35

<212> DNA

<213> Artificial Sequence

Q220>
<223> Designed oligonucleotide

<400> 104

gggecegeee tgtggeeecg cceggeecge gettg

<210> 105

61
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<211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 105
tccagaaaca cgggtatctc cgegtggtge

<210> 106
<211> 33
<212> DNA
<213> Artificial Sequence

220>
(223> Designed oligonucleotide

<400> 106
tttgcggtceg cegtegttgt ggecgteegg ggt

<210> 107

<211> 30

<212> DNA

<213> Artificial Sequence

220>
<223> Designed oligonucleotide

<400> 107
ccaagtggaa tactgtttct ggggegeggg

<210> 108

62

30

33

30
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<211> 30
<212> DNA
<213> Artificial Sequence

<2202
<223> Designed oligonucleotide

<400> 108

 tctgggtttc cacgcgegtc aggtcatcac

<210> 109

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 109
ccecggagece agtggggeceg gegecgetcea

<210> 110

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 110
cggggeggtg ggettetgte ccgagtacte

<210> 111

63
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30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 111
ttccgeecca cgagggtetc agggtgggga

<210> 112

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 112

ctcgggeecce ccaattccca agcaccgacce

<210> 113

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 113
gttgggcggg geeetgtgee ccactgegga

<210> 114

64
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30

30
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<211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 114

gtgcgggteg ggaageggag agagaagceag

<210> 115

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Designed oligonucleotide

<400> 115
ctgtgtaatc cgctggatgc ggaccagggce

<210> 116

<211> 30

<212> DNA

<213> Artificial Sequence

<2200
<223> Designed oligonucleotide

<400> 116

gctccecatt ccecgteggga gececgeegat

<210> 117

65
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30

30
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<211> 30
<212> DNA

EP 2 281 883 A1

<213> Artificial Sequence

<220>

223> Designed oligonucleotide

<400> 117

tggctgggte tgggcegeacg tgaccgacat

<210> 118
<211> 30
<212> DNA

<213> Artificial Sequence

220>

<223> Designed oligonucleotide

<400> 118
gtggctgtat

<210> 119
<211> 2661
<212> DNA
<213> Homo

<400> 119

acagacatgt

~ ttagtagaga

gataatgatc
aggcectggge
caagattcaa

ctggatctca

tggtgecagee

sapiens

gccaccatge
tggggttttg
cgeecgettgg
actttcttta
gatcccagat

tgaccacttc

cgccagggtg

ccagctaatt
ccatgttggc
cctccaaagt
gtagtttgag
aaaattaaac

ttgaagtggg

ttttgtttgt
caggctggtc
gctaggatta
gagcaacatt
éatctagaga

taagtctcat

66

ttgtttgttt gtttgtattt
tcgaactcct gacctcgaat
caggtgtgag ccactgcgece
tttgacagtg tccttctget
gatggcttga ttggccaaac

aaatgctcag tccttccact

30

30

60
120
180
240
300
360
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atgcaactga
aaagaaaagg
aatgtggtga
gtctggacaa
agtagtgtta
caaaccctga
tttatcccee
aaactctaag
catgcgatgt
caaagtcaaa
gatgeccttet
agacactgtg
attttgaaaa
caatttcact
catattacct
cttcccataa
taaactttag
cgacttccceg
cgtcgececca
gccccagatt
gctccetgtg
ggcgaggage
gcggeeggee
ctccttcett
cttccaggac
gggaagggtc
gctegecetcee
ttctgtgage
cctggaccgt
ccgeegeegg
agcagatcca
accagcctca

cccagcagcc

gtggegetege
aaaatggatg
ttaaatatgg
tagcccaatg
aatcagacca
gtggtatatg
acctatattc
gctgtttett
tttactgact
cttctttata
gagtgecttte
gagatgaaag
agagacaggt
tttggttatt
acacacagaa
aagcgagaga
tcacaatcct
cctctcaagg
tggectgget
aagccagtgt
caacgtgtct
tgtccgectt
cagaacggct
cactccagac
tgagaaaggg
tgaatcccac
ttggttgaag
cacgtcctcee
gctectgete
ccaacagcag
atgggagaac
gcgeegeegg

ccgeactecg

EP 2 281 883 A1

tgggaagccc
tgaggcagtc
agagacagag
atgagaccaa
tttagtaacc
aataactcgt
ttttctgace
cagcaacttc
ttcagtattt
agatgaagga
tcatgcagac
atggttctce
ttattcatag
aaaatattca
aaacaaaatt
gtgtgegttg
cceecgeece
gectggtgacce
gccttegect
gtctcaggat
gggegegagega
glacgtttcc
tgtgtaactt
actgcccget
gaaagggaag
ccttggecatt
atttectectt
tcgagegggsg
gggcetttge
cceceegegeg
aacgggcagg
gacccggeges
atcctgetga

ctcaaaggaa
aaaatcagca
actaacagag
taaaatggtt
attttttgtt
ccattatgta
actcctactt
tttgtttaga
aacagaggtg
gaaaaatgtc
ttgttctagt
acttctactc
ctgcagcgtt
ctgtaggaaa
tgatatcctg
ggaaatgtgt
cctctcacce
taatagcatt
gtctgagttt
gtgtgttceg
gggcagggac
aatcgcatta
tgcaaacgtg
ctccgggact
ggtgccacgt
gettggtgga
ccctcacgtg
tcaatctgge
agctctgege
agccgeegge
tgttcagctt
ccgecegtcecece

tccgegacaa

67

aatccggttg
gaggtccacc
gtatgtgaat
accaaaatct
gcaaagtttc
tctcttteca
ccttetettt
ttggaagata
atttaatttt
ttataaaatg
ctttaatgaa
aaagtacaaa
agctggettt
taaatttgta
gggtttattt
ctggttaact
ccagcaccct
tttcttegtg
tttgaaattc
ttttgttett
gggagagagsg
cgtgaacaaa
ccagaaagtt
gececgegeggce
ccgagcagcce
gactgagata
atttgagccce
aaaaggagtg
gctagtgcac
ggctcegggce
gctgageetg
tggtgcagece

ccgeaccgcece

ttcttactag
acaccaccaa
attgaagtat
ggttttgagt
tagcactgcce
gtcagcataa
accaaaatct
aattaaacag
tttttaaatc
catatgtgaa
tctteettgt
tcaggccggce
gttccctgta
acccatttct
gctgagggeg
cttttatgga
cccaacctcc
catattttgg
ctgcatgtte
tccecttaac
gaggggcaga
tagctgaggg
taaatctctc
tceceegttge
gécttgactg
ccegtgetec
cgtttttatt
atgcgecttcg
tgcgeccectc
geetggegec
ggctcacagt

aacgcctcceg

gcggcgegaa

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
2160
2220
2280
2340
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cgeggacgece
ggttccaage
accagacagc
acggcatggt
acaactacta

gcactggcta

<210> 120
<211> 1953
<212> DNA
<213> Homo

<400> 120

tataaattcc
cctggcagga
catttaatca
aactctcctc
gtttgattag
tggctttata
gatgactcca
tgagacatta
ttaaggaaca
agtttccact
gccaatccag
ccaatagctt
acataaaatt
gagattccat
tgcagcegcete
tcectggecte
taaactcaca
£88CCRLEEE
gtgtgtgtgt
gtgtgtegte

cggctecatct
tggctactcg
gccgggagaa
gggcgacgac
cgatacttat

cttccagtac

sapiens

acgcaggcat
atctagaagt
caaataccct
acttcacatt
agaaaacaga
aatgctcaca
tcgaaatagt
aaagggtatt
tgtaagaaaa
ttgtcaataa
acccaaagtt
tacgaaaaaa
agcgagatat
ttacatcaga
cataaagttc
tttttttage
gccatatcect
agggeeeces
gtgtgtgtet
tggtgtgtgt

EP 2 281 883 A1

ggagtcaccg
acatctagag
gttcectgege
ccttacaacc

gaaaggccca

g

tgaattgaat
gaaattacaa
gaaaatgaaa
catgaatcca
ttaacctage
atacctctcce

tgagaaacat

gaaaggcata

tattaatgca
ttacgttttc
tcagatcact
gttgcatatt
tttttagect
ataaaaatct
acttagtctt
agtgagaaaa
ggaggtctct
ggeggggtcet
gtgtggttgg
aagcagtgag

ctggecgecece
cccgegaacce
tcagtaacct

cctacaagta

gacctgggeg

ttgttcttaa
gatttatttc
agataattta
taacgcagag
aaacataata
tgtataaaat
aaagcaaatg
tctgattcag
taaaaaaagc
aatgtcctte
cagattcacc
taggtagttg
tcaaataagt
aagttatgac
caagggttcc
aggatactct
gctggetatt
ggaggtctgt
aggtctctge
gttgttttag

68

caggcccace
tggcgeeteg
gcggeegece
ctctgacgac

caggtaccgg

ccaaatgcegt
attttaattc
tcattttacc
aggagactgg
aatttggcectc
catgaaccac
catgtttatg
cttataactc
tacaacttct
tgtggactgt
cttaaccttc
ttatcccatt
gggaaaaaat
taggttgaag
ttacttagcet
ccetgeccca
tggegegtgg
gctggetatce
tggctatctg
ggccagtect

gceegtcact
cgecgeggaga
agccgegtgg
aacccttatt

cccggatacg

tttatctata
tattatgaag
ttgactgagce
atgattaagt
ataagcagga
ttcctacagt
gctttetett
tggatatata
caagtgttct
ttccaaaggt
ataacacaac
atgacaaaat
ccttttaget
caacgtcctg
aggttagtat
gctttatttt
gggcggagesg
tggegtgtgt
gegtgtgtgt

tcctecgeca

2400
2460
2520
2580
2640
2661

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

1020
1080
1140
1200
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ctttgetgac
cctaagggaa
attcctggge
tgcectaaac
actggttgcecg
aggecggetge
cgaagctggg
cggagegggce
agcccagcege
accgtttcag
ggctggegee
gcggcaaggt
ggtgcgagaa

<210> 121
<211> 889
<212> DNA
<213> Homo

<400> 121

cggceceatg
ccaccagggc
gcecceacac
ageccagggceg
gggcegggeac
ggggecgaca
ggeggtgetg
ccacgcecegte
atggecgggg
ggtggagatg
gggagggctg
gtggaaggaa

gcaagtgccce

tcaaagaccc
tttttgttag
tcaacaaaac
gttggetgeg
cggegetttg
gtcggggcege
ctcggggceca
ggctccecat
gtcggeccce
cgtggeggceg
tgceteecegg
cggcagctge

gaagacccceg

sapiens

gcteecgtgte
ccttctectga
taacctctge
accgttggec
ccgagtggta
agtcctgaga
ccegggtges
tgagcaccce
acacccagtg
gggeegtgesg
agctgggegg
gtgagtgccce

tatcccagcee

EP 2 281 883 A1

agaggctttc
gctagaagag
cgattatctt
ggaacgtccg
accgtaggceg
gagaaggtgc
agcgaggtct
ggtcagagcce
cggegtgegg
ctggtgetgg
gtgtctcecg
gaggccaaga

gcttgagagt

gtgtccaagg
agccccagtce
tggggctgag
ccgctectat
tgccecegecee
gaaccagacg
tcagcectggg
aagcccgatg
gtccaggtgt
gagggagcetg
gctectetgg
tgtcecttect

agtgttcctg

ttggggtgca
tgggtgtact
tataaccgeg
agacgegggt
ctggagegeg
agttcccegg
agccggageg
tcgtgeegge
gcgtetcaga
cgttggeect
ggtacagatg
gagaccccag

gag

gatgggetgg
tgaccggect
ccagggcgeg
ggggcageag
tgceecgeet
gaagcgcgcet
ctgggaggca
cagccacccce
ggcgggeetg
agatactgcc
ctgtggggcece
ccectgecatg

gggetettee

69

ggtaccatga
catgatgggt
gcgectagea
gcggagecgsg
tgcgttgegt
Cggecegesce
actgtgcccc
tcggcagege
gCcCgCgLageg
ggaggacgge
gagtcgtcce

gacacacaca

cacctcttgg
getgetggga
tcggacagtc
ggaccgacgt
gceegeecetg
gggactgaca
gceecegggac
cagacgaggc
agggegagese
acgtgggacg
ccetgtgtte
agattccagg

aggcagggct

ttccttggge
gtacccgaac
cagcgecetgg
gggeggaata
gcgegegees
gE8CELECLER
gcecteetggg
ccggacgeceg
ggeegeegge
cccgagtgat
gcggeegeeg

gctgectcecee

accaggctta
atccccectet
agggcgacce
cagcagggtg
gtggeegtcet
cgtggacttg
acagctgtgce
ccgcagggac
gggtgggagce
atgctaggtg
cttgtgggag
accggacctg

atgttccccea

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1953

60
120
180
240
300
360
420
480
540
600
660
720
780
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ggccaggggce
gtgtatgcat

<210> 122
<211> 863
<212> DNA
<213> Homo

<400> 122

gttgttgget
cgggggceccea
g8CcCgeceesg
cctgggaggce
gtcceggggge
gaccctggag
gcecgagecce
agtccegtgg
agcceccggece
cggeetegge
ggacgcegeceg
caagtgcecgtg
catcgcgcetg
caacttccge

gcacatcaag

<210> 123
<211> 2198
<212> DNA
<213> Homo

<400> 123
aagagaggca

gagaatgagg

EP 2 281 883 A1

attgtcctgg acagtcagga ggcatacccc tcgccaggtg gaaccacccet

gaccctgaca agcaggcgec aggacagtca ggaggccag

sapiens

gtgaatggag
ggggeteggsce
ggecggggesgt
cggegetetg
ttcttaaacc
ggagagagag
gccagececceg
tcgegeccca
gcaccccecag
ctgggcgatg
tggaagaaga
ggcaagcgcee
ctcgaggtge
caaatgaagc

ctcgtgtcca

sapiens

aactgtgggc
gccatcaacc
cctgtaagge
acgtggaccce
cececgeeeceg
ccagagagcg
gcgegagaga
acagcgccceg
ccecgegeceag
agacagacga
tccagcagaa
tgaccgacct
tcagccagaa
tggagaacgt
tag

ccteececgac
ccgteccace
geggeeccca
ggLLLECcgcg
gceccagececg
gccgagcegec
agttggagag
acagcccceceg
catgatgaac
gatgccgtcce
cacattcacg
gcagcgcegac
gecgecatgtac
gtcegtggee

accttccagc

gccaggacgg
ccegeggges
ggeacggcege
cacttcccga
taggaggccce
gagagcagceg
atagcccaaa
aacagcggct
acggagaagg
cgetggtgea
ctcagcgacg
cgcaagttcc

ctcgagttce

gggacggcaa
cgcgggggag
gggeggeatt
g8LLLECLECE
gcaccgetee
gcegagectce
cagcgcageg
ccgeggecect
actcagacgc
acctggegga
atgagcacct
ggctecegget
atccgcecgecce

tcgagegega

cactccctct accacaccga gggaggggece gttgagetga gaaaggttga

gacccaggta ggtggacatc ggccaagaaa ggaaccacag cgggaggtaa

70

840
889

60
120
180
240
300
360
420
480
540
600
660
720
780
340
863

60
120
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gaccgagagt
ctggggaaag
gaaatctcgg
gacgtcgcegt
gtgtctaacg
aaccaaagat
aggtctcggt
cccaaggcegg
cacccgggag
gtgggeetgg
tcttcgetgg
ggtaacgacc
gtgeggeteg
cttcagcagce
actgggaact
tttecectggg
ttcttitcge
aacagtccag
caacacccce
agaggegees
aacctgggat
agaggttgac
gggttaaaca
agtgggectge
gtggctccag
tagggctgsge
accatcacca
tcggtecegge
cggectgacgce
ccaccgccta
geggeegtcet
gcattaacag

agctctccaa

ccceagettg
cccacagtgg
agggtcgtge
ttgectgtge
ccgaatgetg
tcttaaggag
gcgagtcectg
acgccagact
gecggagtgg
agtccgecte
tcagtagctg
ccgtgcacaa
gggcgegages
gcectcteat
gctggaattc
cctcagtttc
ttggtgattce
ggegttggee
agcagcccgce
ccggttccea
agccactccce
atcaaagccg
ggtctttgeg
gcgtctcatt
agcccacagg
ggcgeaggcece
ccatcaccac
ctcgegetgt
tgcecceggac
tggtcectgac
tggeeggegg
cgcattcgeg

gatcaagact

EP 2 281 883 A1

aagcgtcacc
agagagtccg
agccgagtcg
gagcctcgeg
gtgtctcgag
tgatgatctg
cggacagacc
gtctectgege
atctcagacc
ctcetteecg
cgtgccegte
gecggetecceca
ctggaaggtg
cttctagctce
ctatttagac
cttgtctgta
tggattcctt
gtcctgtgece
ccccctaage
gtccetgetg
ccttttectt
cggtcttata
cttcggegac
ttcageccttg
tggceceegg
agtagccget
ccgcacccetg
catcaggaaa
ttccetgegg
gccaggcectg
aaaggctcag
gagttgcegeg
ctgecgectag

actccgggat
getggeaggg
cgeetetgeg
gatgctgtge
gtgtgagett
ggtagagegg
agaggagacc
cagceggget
ctcaagcegg
ccccaccect
tgcectgagge
gtctctccag
ttagggaaga
tgacgccgag
ttctagacag
aaatcaaaag
tccttggatce
tcaagtacgt
ccgcagagca
gcggactaga
atccccegece
taagccagat
ctcgeeecgeg
cccggactct
cagtctctgg
ccaacatgaa
cgcaccccat
ggcectactt
gegggeegee
ggcagagcecc
gacccaagaa
agtgcatccc

ccaccagcta

71

tcccagatte
aatggcccta
ctgatgecgtg
agtcttggte
cggggceggt
cccgacgtag
tgctggeccag
ggeecttegga
gaacaaaccc
acccctgecet
tgggtcagaa
aaagggccga
acgttagcegg
cagagcagtt
tctagaaaca
gecgggetceta
cgtggegagg
agtcccegtg
gggagctgag
gtggegeggs
ccctgecatt
ccgeagggea
gcagaaaccg
cccaaagccg
ggcgeatgga
cctcgtggge
gctccacgaa
ccagagctgg
gceegeggee
cgggeggetg
ggagcggaga
caacgtgccg

catcgcctac

caacgcgage
cceeeggggt
agagatgccg
ccectetgegt
gtctttaaag
ccgegetecee
atgccceggg
atggatcagg
gtcgatgcecce
ccgaaaggct
ttggcggget
tgactaaggg
cctatcctgt
ggagectcggg
agaacctttc
ggtgtaggec
gggtggcage
ccecgeececcecet
tgggaggggc
ctgagcgtaa
ggcteceegegg
gtccgecagaa
gtaagaagac
gcgeccagta
geggegttaa
agctacgcac
cccttectet
ctgctgagcce
gctgecageeg
gaggegettg
cgcactgaga
gcegacacca

ctgatggacg

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
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tgctggecaa
cggatggegg

<210> 124
<211> 1945
<212> DNA
<213> Homo

<400> 124

ctggatgaca
gtggattacc
ctactaaaaa
gggaagctga
atcatgccac
ttaaaagctc
actgatgatt
agtctccaaa
tggatcatca
tgcagttgtg
agtcactatt
atttaggggg
gttaatcaat
catgacccag
ttaacaattt
cgttcgttcg
aaaaaaacac
gtggctcagt
ggatgegggs
cggggtggsg
gtccgaagceg
aactcacggc
gagcctgaga

cctctgecca

EP 2 281 883 A1

ggatgcacag tctggcgatc ccgaggcectt caaggctgaa ctcaagaagg 2160

ccgtgagagce aagcggaaaa gggagetg

sapiens

gagtgagact
tgaggtcagg
tacaaaaatt
ggcagggaga
tgcactccag
cgaatcctce
atttttaata
aggaaaaaaa
ctaaattgge
agacacttat
tgactgacca
ctcaattatc
gaaccactca
cctaggtgag
aacacatttg
gccaaatggg
tccetgggge
cctcagcacce
cgttgcecgaa
gcatcgegac
gggtgagaaa
cggtgaacgc
gegegeceega

gcgagcetgece

ccgtctcaaa
agtttgagac
agtcaggtgt
atcacttgaa
cctgggegac
aaaaatacca
ggtgatttte
atgcatacct
ttctacacct
ttcctecattt
gaatggttgg
aaaggtttaa
gcttcacttg
atttagtact
tttccteate
ccaggaattc
ttggggaagg
cagatctacg
ggegtettge
ccagggcaag
aggcaaaaca
cggaccctta
gagggegtga
ccggggtete

aaaaaagctc
cagcctggece
ggtggetgac
ccggggaggt
agggtgagat
agattttcct
aaagatgtga
ttatactaaa
ctctcctaat
ttaatgtctt
cactggtgat
atcctagccece
caaaagcggg
taagtacact
catttctcca
acttaaacaa
aggcaccgcec
gccataatge
tcaggcectgeg
geggegagte
tggcaaagcce
gcagtttcca
acgggaccgce

tctggtttce

72

catttgggag
cacataggga
acctataatc
ggaggttgea
tctgtctcaa
gtcggtaact
acgttatcca
acttcatcac
ataaggtact
ctcagtaggsg
tggctcataa
aaaccattgc
atcacaatag
gccaggeaca
aaccttccaa
aaacaaaaaa
gcccatgteg
tcttcgagge
ggaaaggaga
geegtetteg
atgcacctcc
gacctttgga
tttccecggaa
taatcagggce

gccgaggagg
aaccccatct
ccagctactt
gtgagctgag
acaaacaaat
agagatgggt
tggagattta
cagtcaaatt
tgtgtaagtt
ccactgatat
agtgccctceg
tgtgatgggs
ccgetttegt
caaggttaat
ctaatcctaa
caaaacaaac
cagtctgggg
caaggagcce
ggggtgggag
agtcccacct
cagggtgggc
accggaagceg
gtgcttgegg

aacgccgegg

2198

60
120
180
240
300

- 360
420
480
540
600
660
720
780
840
900
960
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1200
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gagagaacct
cttgtttagg
cccgeectagg
ctaaatccca
agcggagecg
cgegtggagg
gtcaactggg
cacaagtgtg

gccgtcaaca

<210> 125
<211> 2379
<212> DNA
<213> Homo

<400> 125

aagcttgtgg
attcgcttce
cgagatcatt
tttatttatt
ggcetegtga
agccactaca
ctgtcaccca
ggttcaagtg
cacacctggce
aaactcctga
gtgagcctcec
tcactgtggg
gaatactcgg
gttttattac
gatggtatta
cactttggga

acacggtgaa

ttaccttgge
ccctgtgatce
gcgggaagag
gggaatcctce
tacggagggt
ggtggaaagce
tgttcgtgac
tggtgaggta

gagcccectcega

sapiens

tttacttgga
tccactagge
tggttatatt
tttttagaga
tccteccacce
cccaactgaa
gtatggagtg
attctcatgc
taatttttct
ctttaagtga
acacccggece
gatgggcage
ttggaaaggg
tcacatatca
aacattacta
ggccgagegceg
gceectgtetce

EP 2 281 883 A1

tgcactaagt
gegeggtticg
tttggecege
taaattcatt
ggcagagetg
ccttcatgag
agacacgctc
cagagggaaa

cgaag

cctectgecte
tctcatggtg
ataaaataga
tgaggtcttg
ttgacctccce
ttcacatttt
cagtggcgeg
ctcagccccc
gttttagtag
tccacacacc
gaattcacat
tttttgttat
ctgaaaaacg
gctgtaattt
caacacatcc
ggecggatcac

tactaaaaat

tctcggtgee
tagtagcgca
cgggtcccaa
gcagaaaaca
ctgectggeca
ctgaacccca
aacttctcct

acatacagtg

atctttctte
cagaggtttc
atgcaaattc
ctatgttgtt
aaagtgctgg
tttttttett
actgeggcete
caagtagctg
agatggggtt
tcagcctcecee
gaattttaaa
acatctagaa
gtcttaagag
gagcacgttt
gggcacggtg
gaggtcagga

acaaaaaatt

73

actccectgge
aggcgcagag
agggcagaat
gtcgggatgt
aggecgecgee
gggegececega
tttggtcgga
ggtactggtc

ttttgegett
caagaagatg
acacaagttt
tagtctggtc
gattacaggce
ttctgagacg
actgcaagct
gaattacagg
tcaccatgtt
aaagtgctgg
gtgatgtctt
cgttcetett
attatctgat
tctgattgag
gctcacgect
gatcgagacc

aggecgggceat

agggcgggac
tggaccttga
ggacgggctce
gtttattgac
gccagagetg
cgaggeccgeg
gcaggacgag
cctgtgegee

cagcctgege
gtgtgaagge
ttgtttttta
tcgaactcct
ctgaggcctg
gagtctcact
ccgtctcteg
ggtgcactac
gectggtete
gattacaggt
caaagtggtt
ctgtttctat
tcgtttceca
acaagactca
gtaatcccag
atcctggeta

ggtggeggsce

1500
1560
1620
1680
1740
1800
1860
1920
1945

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

1020
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gcectgtagte
gagcttgecag
ccatctcaaa
aatagtactt
gacttttgtt
cgcgatctceg
ccctcgagga
atccgggcte
gcaaaggtca
gccaggagta
cgcctaagge
ctaagacttc
taggagaccg
ttttcagatc
ccaatcacag
ctatcggtta
ggcagagagg
gagtccctta
ggaagcctcce
cggcccacgt
tgagcttcge
cgcagaggge
gtgaggeegg

<210> 126
<211> 933
<212> DNA
<213> Homo

<400> 126
gagacgtact
caacctccac

tacaggcgeg

ccagctactc
tgagccgaga
aaaaaaaaaa
tgtgcagggce
tgtttttaga
actcacagca
gctgggacca
tgcgeetgge
aattagatcc
ctcagagctc
tttgegette
tcacctcagt
tccgggaaaa
tgtcgeteet
cctteettet
gtggtgttge
aaaggcgagsg
cgéécttgtc
ctftgccagg
acccgggsgag
ggacgtggee
cctgtaccgg

geeetecgge

sapiens

EP 2 281 883 A1

gggaggctga
tcgegecact
aaaaaaaaaa
cctaccctaa
gatgggegcee
gcctecacet
ccggegeget
cttctgecatc
tgggtaggat
aaagctggga
acctttactc
agcagaagga
gcgagtcagg
tcaccctcag
tctecetggee
ggggccacce
ggtgttgacg
tgaggaaaga
cagaaagggt
gcegggecece
gtgtacttct
gacgtgatgce

cgggacccec

ggcaggagaa
gcactccage
actacaacac
gtccttaacc
tggectctgte
cccgagttca
ccatcgcegee
tctataaggg
cctgttcecg
tctgcagtce
acctcgaagce
agtcgcgtca
gtagaccctg
cctttcaaac
ttccggeact
ttccegetgg
ccaggaaggt
caggaaagcg
ttcccatggg
ggaggacgag
ctcccgagga
gggagacctt
agtccgtcg

tggcgtgaac
ctgggcgaca
tataaattca
gaacccggaa
gccageetgg
ggcgatcttc
cggctaggag
aagacatctg
ctgceecteg
cttacccact
cctggacatce
getggcecaca
aggcccctceca
aggccactce
gtccaatcaa
tttccetegt
tccatcttgg
ccagcatctc
gecgecceetg
ggaaagcagg
gtgggaatge

cggccacctg

ccggeaggceg
gagcaagact
tatctattat
gcgagaagat
agtgtggges
ctgcctcage
ctgactttga
tgacctcggg
ggctggcact
cagtgcacgc
cgcatctgece
geetetetee
gctceggeta
aaaaaaaagc
cgtacgccat
ggtgtgtaaa
ttaagggcag
caccttcccce
gegeegegee
ccgggegeeg
ctgecggecag

ggcgegetgg

ctggectetgt cgeccagget ggagegeaat ggecgecatet cggegeactg

ctccegggtt caagegattc tactgectca gectcecgag tagetgggac

cactaccaag cccggctaat ttctttigta tttttagtag agactgggtt

74

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2379

60
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tcacgatgtt
ctgggtaagg
gggggaaaga
CgELEBCEEE
ggcctceccaga
cceegectee
gcggegggga
cggettetge
ggaaccccaa
geggtgetcee
gcgetcaggg
atgtcctgge

cccgecageca

<210> 127
<211> 6096
<212> DNA
<213> Homo

<400> 127

atctgcacct
gactcagcta
gcaagtggac
atccaagaac
gcttttaggg
tgtttaacac
ttcactttge
actctgggaa
ccttatctga
tccegegtag
agcttgactg
tcccaggggg
cgtgtccage

ggeegggetg
1972424244 :4:003 2424
agagtcacgt
agagccacag
ggacaggacc
aagactcctc
gaagccgagce
aaccaagcgg
cgtcececgag
gacggceggg
cggacccgtg
gcacggactc

getgagegeg

sapiens

cctcatatag
ttgggectgt
ctgtgtagga
tcagccagcc
ctggcaggtt
tttgctatca
actggtttct
ttgtccccac
agctccacce
gcaggetgtg
ctceegeegg
tcecgegteag
agctccttceg

EP 2 281 883 A1

gtctggaagt
aatagggggc
ctcccacggt
tttggcatcce
ccaccceegg
cgcccecactee
tgagcggatc
gtcttaccce
agtccccgaa
gcagccectga
cagtccaagt
ctgeggetceg
ctggageggce

ggttgatcca
tctcacactt
cgtccagtga
tggtgteees
cagaagggcc
cagtcttgaa
gattctgtaa
attctgagac
tcacccccat
caccggagtc
acaagcccta
gggaggcegea
tttecctgggt

cttgacctca
ttgcaattte
tcgtagagga
ccagggcatc
ccacaggcecce
gcacccaact
ctcacacgac
cggtecteeg
tccecgetee
tgectctgege
cgeegegett
gccagggget

gcc

agtttcacag
tttttttett
aacattgtgt
tgagatctga
ctctcatcac
tccttgtaat
ccgatcctgt
ctttcagcag
ggcggcacceg
acgaccccct
ctgtgctate
gctgtgtgea

getggggeesg

75

agcgtgegece
acactagagg
aggcctgect
cccecageecg
tgccececage
tataaaaacc
tgtgatccga
cgtctccagt
caggctacct
cgeccaccgcee
tgegteetgg

gcgegaacac

acatcactga
tgcaagaatc
tggtgaatca
tccttgaatg
ccceccaggg
tgaacaatgg
cccectetet
tgceccaacg
caggcagccce
gattcagcct
tgeegetett
ttcegggage

ccttcccage

ctctecgeca
cgggegeegt
gagcctggag
cagactacca
actccccgca
gtcecteggge
ttctttecag
cctcgecaccet
aagaggatga
gtgctactga
gacgagatga

gcggagegea

gttcttagtg
agcaatgggt
gctagaatcc
tcecctcagtg
cctcattcct
accccacatt
tgtctcattc
aggttcectge
tgcttttgeg
aggcagccac
cccttectet
ttcagacccc

gaagagctca

240
300
360
420
480
040
600
660
720
780
840
900
933

60
120
180
240
300
360
420
480
540
600
660
720
780
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actcagcggg
gtegtgettg
tcagtccagt
atactctctg
gcagcggaat
tgtgctecta
tagagctcga
gggtgttttt
tcttecgeat
cctcctcecag
tgccgagcaa
aacctcctta
gccagceccact
caggctgact
cgectetgag
gatgagatgg
ccatggggca
ccacacccac
ggeegeggac
ctaggcaggt
cctgtgcacc
cagagctctt
aaggaggacc
cagtcgtctt
gagaacctcc
g8ECLEECEC
caccaggcac
ctcgagccct
agaagtgtct
tgetecggea
ctgggtaaca
cccgeacceg

ctctacccgg

acgtttggag
cctttttcac
ccagcceegge
ttcttgttta
ccacgctgag
caccttaacc
cagcgecgec
aaacagtttg
tcceggtaag
ccceeeecee
gtggegttte
gcecgacecgg
ctgttggggt
cgctcecacg
ccgggteegg
ggtctggegt
gagggegetg
tgtcctgtga
aggatccagc
cctcccaaag
acctcccecca
gcaatccagg
aagagatgaa
gttacagggg
ctgcgeccagg
aagggceggcece
ttecttectt
ggccgateeg
gggctgggac
cggeectgte
tgettgggst
cagagccgcea

gcececgegac
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gctctetgee
tttcagagtg
ccaccccace
aagcccagga
ctgeeeggga
ctttttagcce
cecetggeget
cctctcacca
tgaaccaccg
accctgcecca
tatgcacgtg
gtgggatcag
gcaagaagca
cgcecgeccec
acttcggege
tggccagtge
gtgttaggce
ggccaagege
tgtctctect
tgcecttggt
ctccccatte
ctttccttgg
agagggetge
tgctggeett
gcagggttta
agagaaccca
ttcccgaacg
catgtcagag
ggacaggaga
gcagtgeccceg
cctggtectt
geegggtgge

cttcctcaat

ccaaggcgcet
tccacgeccc
ggtgegtgte
tctactggge
acggagcttc
cgaaacttct
cgttgtgagg
ttatgggggce
gaagaggtcg
tccacaggac
ggtatcaatt
ctgggatcct
ccatcctteg
tacccggege
cctgacagtg
gtgtccaggsg
agtcttcccee
gctcecgetgg
tgcgatectg
gccgatcacce
aaagccctcet
aagtggetgt
acgecgtggsg
ccetggegece
ctcatccegg
gcaatccgag
tccagggagg
gctgeetege
ggetgtegee
cgctttcecee
ggcgegetgg
agccagtgeg

gccagtcaga

76

ggggagtgte
acccgtttgg
tgtcgecacgt
cctggaggca
caaccccaga
ccaacttcect
acagtagagg
gacccgaggg
aaagtgacgg
ggtggetett
cggactctgg
gegegetecee
gaagetggge
cgcagcaatt
tceceegegac
actcgecgggt
accctgecece
tttcctgage
tcttegggga
ccteecageg
tctctgaagt
aacatgtatg
gecccgagtgg
tgceecetgte

cgaggtgatc

tatgcggeat
gagggceggg
aggggetgeg
atcggegtcee
ggecgeetgea
ccectggeegg
tcgagcacga

tctgcgacgg

cggegggaca
tcactgcagg
ggcagacgcc
agaggtgaac
aggaggactc
tggetttgtt
agagaggcaa
ggagacccac
attcccatgt
cagtgcccectt
acgaaatgga
ctggggggtt
cgaaactggc
cacctgccac
ttcccecaccee
ccectggecag
gtcaccccag
caggcacctt
agtccacgtc
tcttgcaggt
cteccggttce
aaaagaaaga
tgggegggga
ggceccgece
ccatgcgega
cagcccttece
cacttataaa
cgcagcggea
tgtgcecectce
cgeggegege
cctggggtte
ctgettegeg

actgcgggge

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
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cacctaatga
gacggeggeg
gaccccaage
agctatagca
gtegetgtet
tgcgaagtga
ctggetgtgg
gcggeeegeg
ctcggcttac
gaggegeegg
gcgatcectg
cgctectgea
cccaacccceg
gcecgaccaac
cagcgetgtg
gtggacggeg
tgccagecece
ccccacgage
gaccccaaca
atctgcacgg
ctccecggta
accgactgtg
agcccegacge
ctcataggca
cacctgecgcea
tccaaggagg
gcecteecgtee
taccaaagca
gttttcttet
cggecctctte
acagactgeg
cggecagectt
ttttaagtat

cagtgcecgetc
ttggeegeeg
geetegggee
ggtgggcacg
ccgetgetga
aggecgatgg
agcccggege
gagcggactt
agctaatgtg
gcgettggga
gggeteeeeg
ccgcatccge
accagccggsg
accggtgcega
tcaacacaca
agtgtgtgga
tgaaccaaac
cgcacaggtg
cccaggctag
acatcgacga
ccttcgagtg
actccggcaa
ccggcetccac
tctccatege
agaagcaggg
tagtgctgca
aggagcctgg
ccttagetgg
attccatggc
cgtgacgtca
atttgtccca
ctgggcagac
ttaggttttt
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ctcggtgget
gcgeetetgg
cctgegegge
gctcgaccte
ggccactgtg
cttcctetge
cgecggetgece
ccaggecgetg
caccgegeceg
ctgcagegtg
ctgccagtge
gacgcagtcc
ctcctacteg
ggacgtggat
gggtggette
geececgtggac
tagctacctc
ccagatgttt
ctgtgagtgce
gtgcgaaaac
catctgecggg
ggtggacggt
cttgactcct
gagcetgtge
cgccgecagg
gcacgtgegg
ctccgtecag
cattacagct
taactggcga
ctggaccact
ggtcetcact
cttgacctcg
gtttgtttce

gccgatgtca
atcggeccetge
ttccagtggg
aatggggctc
cccagegage
gagttccact
geegtetega
ccggtgggea
cccggagegg
gagaacggcg
ccagceggeg
tgcaacgacc
tgcatgtgeg
gactgcatac
gagtgccact
ccgtgetteca
tgegtetgeg
tgcaaccaga
cctgaaggct
ggeggettet
cccgactegg
ggcgacageg
ccggeegtgg
ctggtggteg
gccaagatgg
accgagcgga
gagcctgtge
ggagaagacc
gggggtgatt
gggcaatgat
accgggcegea
tgggctaggg
tttgttctta

77

tittcettget
agctgccacce
ttacgggaga
ccetetgegg
cgatctggga
tceccagecac
tcacctacgg
gctcegeege
tccaggggca
gctgegagcea
ccgecectgea
tctgcecgagea
agaccggcta
tggagcccag
gctaccctaa
gagccaactg
ccgagggcett
ctgcetgtcee
acatcctgga
geteeggget
cccttgeeeg
gctectggega
ggctegtgea
cgcttttgge
agtacaagtg
cgccgeagag
ctcctcacce
ctcccecegeac
agagggagga
ggcaattttg
ggagggtgag
atgactaaaa

cctgtatgte

actgaacggc
cggetgeggce
caacaacacc
ccegttgtge
ggagcagcag
ctgcaggcca
caccccegtte
ggtggctcce
ctgggcecagg
cgcgtgcaat
ggcagacggg
cttctgegtt
ccggetggeg
tcecgtgteeg
ctacgacctg
cgagtaccag
cgcgeccatt
agccgactge
cgacggtttc
gtgccacaac
ccacattgge
gececececcegece
ttcgggettg
gctectetge
cgecggececect
actctgagceg
ccagectttge
cccccaaget
gaatgagcct
taacgaagac
cgttattggt
tatttatttt

tccagtatcee

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260

4320

4380
4440
4500
4560
4620
4680
4740
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actttgcaca
aaactatctt
tattccecat
ctacctgtge
atgaaacaga
ctaatttatc
gtaaaaggta
tatctttact
tggtaattgt
acagtgttga
ggagacagtt
ctgttccttg
agcttgggaa
agaatttcta
ctgeeetgece
catgagaatc
aaccattcca
gcaggccaag
tctttggtag
ctttggttca
tagaaatgta
ttgtacatag

gacatcactt

<210> 128
<211> 2500
<212> DNA
<213> Homo

<400> 128
acccacttct
gceccaccgga

atccgctgta

getcteeggt
ggtgaatttt
tcttectagt
ctgaccctac
aacaaaaaca
ctgaaatttc
ttaaattgat
tttaaacagt
tgctaatctt
aaatgttcag
caagaaagct
tcactggtag
tggatcctgg
ccatttcaga
catgggagct
tatatttaac
gactgcttcc
tcaggcccett
aaaaggctag
gctaagctag
acttttgtaa
ttatttattt

gtacaaaata

sapiens
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ctctctetet
tttttcctag
tttctectee
ttettttget
ctaaaaataa
agattcccag
gttgctggac
gagcctgaat
cttatgcaat
aaggttgctc
tcaaactgca
accaaaataa
aggatgccca
gaggcctttt
ggttagaaat
aagatctgca
aattttctgg
attttcaaga
gtacacagct
gaatgaaatc
gacaaaggtt
attggagata

aacaaataac

ctacaaactc
ccctctcaca
caggaactgg
cttagctgtc
aaatggccat
agcaaaataa
tgtcatagaa
tttgttgetg
ttcectttttt
tagattgaga
tgattcatgc
aaccagctct
attagggcect
ggaatgtggce
gcagaatcct
gggggtgtgt
aatacatgaa
aactgaggaa
ctagacactg
ctgcttcagt
ttcctettet
atctagaaca

aatgtg

ccacttgtca
tttatgaagc
gccaactcac
tgctcagaca
ttgettttte
ttttaaacaa
attacaccca
ttttgatttg
gttattatta
gaagagacaa
caattagcaa
actggtcttg
agccttaatc
ccctgaacaa
aggctccacc
ctgctcagta
atatagatca
ttttctttgt
ccacacaggg
gtatggaaat
attttgtaaa

caggcaaaat

tgtgacaggt
aagccccact
ctgagtcacc
gaacccctac
accagatttg
aggttgagat
aagaggtatt
tactgaaaaa
cttatttttg
acacctccca
ttgactgtca
tggaattggg
aggtcctcag
gaattggaag
ccatccagtt
atttgaggac
gttataagta
gtagctttge
tctgcaaggt
aaatgtatca
ctcaaaatat

ccttgettat

gtgtgtggat agtatcctge aggagagatg ttgtctgcag tgtgagetgg

gtgtgtgaat aggatcctgc aggagaaatg gaatccggag tgtgagctge

gagggtggat aaaatcctgc aggaaagatg gcatctggaa tgtcagecggg

78

4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6096

60

120
180
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agccaccgac

gttaggtttt

‘ctgetetggg

gaactggaac
agcaatgcac
agcaacagga
tcaggctaga
cccatgctgt
ctcaccttcc
atgaactatg
aaagtcttct
tcctaggtet
gcgeegegece
gceggeagag
cccgeagact
aggggctttt
agagaggagc
tgttacaaac
gtaagagaag
cagaatcagg
gcegecccac
cceegecectce
cceecgeeee
cggeegtggt
tccaggggece
ctggecgtgg
accaccgtge
tccatcctgt
ccgggagege
geggeggegscece
ctgggegegg
agagcgcetgt
actgggaagt

ctctgaggat
accctggett
aggcatcagg
cccecetgecag
ctgtgacctc
aactagccta
acaccagcac
gcctectgaat
ttgtctgtga
tgagaacgcc
gctgtctcta
gtcccaggag
aaggactcca
agcaggtggce
cccttgetgt
ttggaacgtt
gegeetgege
attaaggcgce
tggagaagct
ggtgccaatg
cgggatgagg
ggggattcag
ccgegeacag
ggeteegtge
ccgggegeeg
tggecccagaa
gctgcatgea
gagtgeccgeg
aggggtgatce
tggggacttg
ggacccgetg
gegegeggee
tgttggagcce
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gcaccecgea
ctgtgttgta
ccatgtccag
cagccteggg
cgggetatgt
ttacccacca
ggggacacag
ctggcaccgt
aattcagact
acctttgtge
gacacacccg
ggcacgcact
cacaggacct
tgacaggcce
gegetttggg
aaataatttc
gcetggaatce
caactaaaaa
tcgegtagge
ctctceteceg
gcgetcagge
aggggcecees
ctgggacgtg
gtccgagegt
ctgecetgttg
geecgggegea
tctgetgetg
ggggacgeeg
ggaggteggeg
ggacgcagaa
ggcctttgtt
ttcgtagecg
tceggggete

ggtgtgatge
ctctcattcet
tgtgcaggec
ggtccagtcce
ctcgtggtag
atcccattce
ctgagacttg
caccctgtgg
gggtecttgt
gtatctcacg
acgtgggegg
gaaggccegeg
ttcattttce
cggggageceg
gcttgggecet
ctacgtggtt
gtgcecggat
acccgtagtg
cccagggtcece
cgcceccgag
cggacgetgg
aggagcctceg
ggeegeggee
ccgteegege
gcgetegtge
gggtgtecega
gaggecegtge
gggecegeegg
ggcgeggagg
gggaacctcc
cgeecetgegg
cctttgtteg

cceeegeteg

79

ggggecagtt
cttcctettt
atggagaccce
ttagatggtg
ttgettttgt
aggctgettt
gggtttgega
cctgggttca
gagatgattg
cagtgtcttce
ggggggttce
agaatcccgg
caactgtgcet
gaccgccetgg
cagtttccte
gecgggtaggg
cagagcaagc
agcgcaggcea
cgagccceega
cgctcgectt
ggcceegggt
cgcatgtgeca
gggcggecec
cgtcggccat
tgttctgege
gecegetgecet
ccgeegtgge
gtccgggget
gtggagggeg
gaaggggegac
gagacgccga
gaactcggaa

ccteecgeeg

ccaaggctgg
cttctaatac
acacggcaag
ccctgtggte
gttttaacat
caaacgcagc
cgggaacacg
gcaacttgge
gagagaatgt
ccteetttee
ctgggtctce
gggetgeatt
gagccaggceg
gtctaatctt
aaaaggaatg
agaaggagaa
gctctaaaag
gaaaccacgg
gtctcgageg
ggccatgegg
tctcgececceceg
cagctggege
agtcgggagce
ggccaagcege
ctgggggacg
gtgctteege
gcecgeagacce
tcgtggagat
catcgggege
gtggggggac
ggggcgegaac
tcceegeagg

cceectetea

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
2160
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tgcteegeeg
cgctcaggac
ccagccccct
tccecttect
ccectectee

ccecttggag

<210> 129
<211> 2200
<212> DNA
<213> Homo

<400> 129

cctcgecececce
cctctecttt
ctcgcacccecg
cgggttcgece
tccttectet
ttactctgtc
acggccgegce
ctaaaacccc
ctctctettg
acccgegett
ctgggggega
atccgtctte
gaggttcaca
gacggtcctg
gceggetgea
cgettegegg
ccgagececga
aggcegceegeag
ggegeegegeg
ctgtgtggtg

gceteceget
cccteggtece
ccgeecegtt
cctectecte
tcceeecectt

cgcagtgcecce

sapiens

tccagececgge
cccacttcte
ggectcgecaa
cccettetee
tccectecace
cccgeccact
ccccactgac
cgegeegege
ctggccgeac
cgttgecectg
cttttgtttg
ggagcgcacg
ttttttgaaa
gagtcgectcg
cctecegecege
gcagtcaggg
gggagtccecee
attttgtett
atggggagaa
ctctgggegce

EP 2 281 883 A1

tceeeectggt
cceteegete
cctegtectg
ccecttectee
ccttetecte

accccatccece

cceeegggee
tctttgeecet
tcectettte
ccaatctccg
caaccctggt
ctgecgeegge
agccgecgece
cctccaccge
geceeeggecee
tgggacteeg
cttgectgtt
ggaatccgcece
ttttacgcca
gggetttagg
geetegecege
ggeeggeget
ggagccgacg
tgatcactcc
gacggaggct
agggeacgge

tcgeggececc
cccgagegeg
ttcgeteece
tcctectece
ccccagecte

ccegegeegg

cctecteteg
aacttcgcce
caagtccctc
tcctetteee
tcceetegtt
ctctcagtcc
cgeeggeeceg
cgcatcttct
cgcgcacctce
agcgageccg
tctttctggt
gagctctgeg
gggettttgt
ccggttatge
tcactgeget
ctgtcgaggt
aagggcttat
ctctcegegg
gtgtctccag

cggccagecet

80

tcctecgete
gcgeagececce
tcctecgete
cttcctecte

cgcectctee

gcgeccggac
ccatcceeeg
ttccagccceg
tceettegee
cctcagtccce
gggttgagcec
cceegegecee
ccagcegcecca
cgeeeggete
gagggaaccc
gacttttgca
tgcaggecccet
aatttcctce
aacgtgtacc
agacccggeg
ctccagctag
tagaccctga
gtctacggcece
ctctacttee

cagcctectce

acctttcccec
ctcecgtectce
ctettecctee
ctcctecett

ccctecceecg

cttggeecte
ctcatttcct
gcettectet
ctcceececcet
gatctctccee
ccacgtgtegg
cgcegggect
gceteecgee
cgcagccget
tcctettett
gctttccaat
tttttetttt
cccgeeeget
gctegggget
cceecgegtcet
agcagggagc
ctcttttctg
gegegettte
tgtggetegg

cgcecaagec

2220
2280
2340
2400
2460
2500

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

1020
1080
1140
1200



10

15

20

25

30

35

40

45

50

55

geeecggecee
gtttctageg
aggacagcag
cttgggggag
ttagctggag
cgtcceccett
ttgggcggeg
cgetgeggga
gggccagaga
aggacgtgtg
gacgcgettt
gggaaggagg
ctagaatagt
agggacgaca
agctcttttg
tgtttgttgt

gctgcatcce

<210> 130
<211> 2000
<212> DNA
<213> Homo

<400> 130

ttggaagaaa
ggccagagta
atgggtaaag
gggtagaagg
gacagtgaca
aggtgagaaa
cctgggggag
cgtggagegg

ccgecagtcce

cagccgecege
cccgagtate
gacgtgctcce
gggggaatcc
cctagagcetg
ttcettecca
ggtggttage
acaggttctg
agcetgettg
cagggttcac
ccttgacacg
gcaaggattce
agcaaattat
gatgaaaggc
cttccacgtc
cctgaaatct

tctacctatc

sapiens

aggatctccg
ggaaggagaa
aaaaaagtat
ctaaagaaca
aagaaagggce
tggaaagaag
gggctgggcee
gcgetgaatce

cgectecteg
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cgcaacaggt
gcgaggagesg
gagggtaagt
tcagtttgge
cagccccctt
accccgeage
gggtccaggg
aatgtccgge
ctccccacgt
agctcacctt
tcggggecaa
tttggaacgg
atgtttccat
agtgtttaga
tgecteccega
actcgectegg
tgttacgtga

aggaagegggce
gaggggcecaa
cagggaaagg
aggggaccac
gctggegata
gcgaatgecce
cagggcagaa
accgttcage

gcegececgecet

tcggteeget
tgccgeagtg
gggcaagegg
ggctttctgg
tgccagaata
tcagegggeg
gtgccgateg
ggcagegcegegg
cggggeegee
ctcatcgtca
agtaacagtt
aatggtccct
geetetttte
catttctgac
tctccaataa
ggcattgett
ccgegettgt

tgagagaagg
aaaagaaggg
gcaaaataag
tgggteggeg
ttcgcaccaa
ggctacaagt
aagtccaggt
cgeececccte

ccacgggscesg

81

acagcaggct
gcecageegeg
ctccgeaccet
cccactcegt
tccaaagacc
gaaagccctc
cagagcgtgt
cctgggteceg
gctecgtgage
acccgagegce
gaccaaggag
ttgttctetg
gccctttaaa
cctcctgeat
tttgaagtgt

acgaagaccg

gcagggtgaa
gatgaaatta
agaaagcctt
aagcgctgece
gggtgcegaaa
agcctgggac
tccecatgegg

ccctectece

gggeectgge

ctgaaggcgg
tcegeeggeg
agggetcegg
cccagaccct
cccaggageg
tctecggggsg
gcagagctcg
cctgetgeag
cttttgttitg
tccaccttge
gaatggattt
catctggaag
aaggcaggca
tccagcatct
aattttgatt
tttatatgtt

ctggactaaa
agcacagaag
éaggataaga
tgaacggcegg
cgcaatcggg
tgaaagggga
cctgggecca
cgaccggtge

ccgggaccag

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2200

60
120
180
240
300
360
420
480
540
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cgecgegget
caaggcctcc
ggtaaccgag
ctcgcagtceg
getegeececeg
cttcagccag
gtccecgetee
agagaaggtg
gcggcagaag
getgegegee
ccacctggag
cgacgacact
caaggtggag
caaccacgag
ggagcgcaaa
gctcgaaagce
cgccaagctce
gatcgccgag
caccaaggag
cagcagctac
gcgeeeccga
ctcgctagag
tcatcctcca
cagaaacgtg

atgaattcgg

<210> 131
<211> 2300
<212> DNA
<213> Homo

<400> 131
tcagattgtc

ataaatgggc
aagatgagct
acccgcectcga
tggtccegeg
cgectegett
tcctegtece
aacgagaagg
cactacctgg
caggcctcege
accctggaga
gaagacatcc
gaggcggecea
ctggacaaga
gaggaggtgg
gactacctga
cactcagacc
accgaggcegsg
taccggegece
tccetggage
caggtaggaa
cacttggget
cacgegegec
cactccgecece
catcttttce

tagtggataa

sapiens
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tgcggegagg
acacgttgga
gcttcageceg
gctcgeccag
acagctcgge
tgctcaacgg
agcagctgca
agcagcagaa
acgcccagcet
tggtgaacca
accggctcaa
tccgegeget
aggtgcagtc
ccgaccttct
agacagacat
agaatatgca
ccgagcagaa
agctgcagtc
ggcagctcag
ccgeggetge
cgtgcccagg
gcagacctag
ccacccacct

agttctaatt

ccggcagaac
ctcgetggge
cgtcagecggce
caccgtgtcc
catgctcage
cggeteegga
ggggectgaac
taaggagatt
gggcgacegceg
cgagaaggct
ggagcgettt
gcgcaaagac
gctgecaggat
ggcccagatce
ctcgacggeg
ccaggccgaa
caaggaggcce
caagagcatc
cgacatcgag
geggeecagee
cgccétctcc
ggtatttgeg
gceecagetg

ttgcacgett

gctgtgacag
aacccgtceeg
tccecegtceca
tcctectata
tcecgecegaga
cceggeggeg
gaccgctttg
gaggcgegaga
tacgaccagg
caggtgcagc
gaggaggagg
atcgaggagg
gaggtggect
caggcatcge
ctgaaggaaa
gagtggttca
atccgcectecg
gagctagagt
gagcgccaca
tgcgecageg
geecgegcetcece
gatcagcgtc
ctaagggtct
gcacgtttaa

ccacacgcce
cctaccggeg
gtggecttcceg
agcgcagcat
gcagcecttga
actacaagct
ccggectacat
tccaggeget
agatccgcga
tggactcgga
cgeggttgeg
cgtcgetggt
tcctgeggag
acatcacggt
tcecgetcececa
aatgccgcecta
ccaaggaaga
cggtgegegg
accacgacct
ccagcgecegce
ctggtggeeg
ctcgececatce
tgaccttttt

agcaggaggg

attgggaggg tgaataaatg aatgcttgeca ttatgagagt ttgggggceag
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600

660

720

780

840

900

960
1020
1080
1140
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aaatatgcca
tcagggattt
aggactggat
acaaacaacg
tccecgecag
agcaaacacc
cacaggccgg
gcgcaaacgce
cgctattttt
agggattaag
gagagggtat
ctcccgatca
cgtgactgcce
atgectgettg
gcatgcgcag
agcacccgaa
gtccececgege
catcctcagg
ggagtagceg
cgtcecgcecece
cccgagecce
cgcegageceg
ccggccacac
cggecagecge
ccecgeegget
gtccttetee
gcgeeccageg
gaggaaagcg
cttcectecce
acttttggaa
cactgggagg
ggcaaccagt

taatgtgaat

cagactctta
acatttttta
ctcaaaaata
gatttcccaa
aatgtcgaag
gtccggette
ggcagagcge
tcttctcage
acctccecegg
aaggagatgc
gtgaagtctg
tcecetgtcete
ggctccecect
ggctgetgea
tgegtteegg
gcecegeteg
cgetegetee
cccggeggea
ctggggagge
cgggagtgge
gcgeccegtg
gegtgaccgg
ggagecggcesge
ccetggeggs
cggtgeetge
tgctgectcee
gtgggtatgg
aagggcgege
tgeetgtett
gtccatttct
tgtttagtgg
ggatgggaaa
gcgggeagea
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tctgaagcca
cagcaacgag
gaaatgtgtc
gatagctgcc
tcctteecga
ttgtgettte
ccetgegegsg
cgcagtccca
ctgcaatcct
gtggecttag
gggtggtgga
tggcetggaa
ccaccgceccece
tcactctget
gccaggcaac
ggecgegetet
cgegegtecece
gcccecgeag
tccaagttgg
tgcgaggcta
ccecegagecce
ctccgeecege
ccgggagcta
ctgcagectt
cagcgecccg
gectcgeegee
ccecegtgece
gggteegtgt
tccaccectte
gttgcattcg
atcctgggte
tacagcgagg
tgtagtgata

tcagatttag
agaaaacttc
ctcctaaatg
acacacttgg
atatgcccag
ctcaaagacc
gggattcctg
ccegetgetg
ttatatttac
tttatccaga
aaaggcaggt
acccccgtac
catcttttga
gctttacccece
agcagcagca
Cggegeeces
cgegeegete
tcgectgaagce
Cggagegecg
ggcgagecegg
ggagccccect
ggeecgeeecg
tgagccatga
gceggegett
gccegeacge
tcgtceegge
tttgegttgg
gcteeggget
tcgttcccaa
cgaaaaaccc
cctcagcgat
gagcaagttg
atagtggtaa
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tggectgegaa
ccectttecte
tgtgeccate
tttctaatct
tcatactttc
ccaggcaccg
ccactccgeg
gcaatctgaa
atgcaggaag
gcaggaagag
ggacttcggce
tctetttett
ggtaccaccc
cttccecgee
cagcatccag
ggegeacgcee
gcteeegege
ggccgcgccc
aggacccctg
gaaagggggc
gceegeegeg
cagctagccce
agccgeeegg
cctgeggece
cgccctgcpg
ccecgegecetg
ctttcecegeg
tgtceecegge
acccccatte
attccaattc
ctctgtgcaa
ctacttgegt
tgggetgttt

cccaccgaag
tgcagaagtce
ccegtggttg
ctgtattget
tgaactttitg
gcagggagga
ccagcctgeg
tgaggagcecg
caaatatata
gttggaatag
tggttgtttt
ctggcttatce
gtcacctceceg
ccccaacaaa
caacagcatc
cgecteegege
gccgectceag
gcegggggag
gactcctcetg
gcegeccage
gcaccatgeg
ggegetceteg
cagcagctceg
ccaacgcggce
cctgcttcte
gggggctget
gggccecetgea
tcggecttte
atcccagttc
ttgttggttc
cttgcggagg
ggtggaacct

cctcaaattt

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
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cgtatccgge
aagaattaag
gcttgtcatt
tcactgaaag

catctgtatc

<210> 132
<211> 3000
<212> DNA
<213> Homo

<400> 132

tactgcecgac
gaccaaaaat
gatataatct
agcagaaatt
gaggagccta
acaggggagt
aggatagctc
aacaacttgt
agcecgtttgt
tagaaaacat
tttgcattat
atttgtgtta
aaatagatca
ttctattatt
atttggggga
geggeggtca
cgggaggegac
gg8gLagegceg
cctgacagcet
tgttgagett
gggattctgt

gcattcagtg
gtgctgaaga
ataatgaaca
cagaaagctg

cctacatgge

sapiens

tttaggtctc
acactttatt
cgtgttttaa
ggaaataacc
agatgatttt
tcaagactgce
tcattagcag
aacgttttat
ctttactaat
actaacaatc
aaaattgcac
cggtgtataa
cttacaccct
tcagatggag
atttctgttc
gggcagtgga
cggcgegggac
acacccagcec
ccaggaaagg
gctgttactg
ggggtaacct
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cggttggaat
catacttcat
attaatataa

getttgtecag

tctggatctce
tgggettege
tttgectectet
aatatttagt
cccttectag
ccctgetagt
gagaatcggg
gaaatacgca
caagtcttta
ttctatcccec
tcacttttte
aaaatggaac
aactttgttt
tgaggttgca
tctgttccaa
acgcagtcge
gcgagetgeg
ggcaggegtc
cagaccccett
agggcgceaca

gggtctacgg

taaggtgggs
gcacgacctt
taccatcttc

gaaaataaaa

aggccccectt
ctgecttttgt
ctcctaaagg
ttatttcatt
agaaagaatc
cctteettgg
caagtgtgtg
ttgtcatggt
cttacacaaa
ttgaagacca
ctcctttcag
aggcgcectcece
tccttaaatt
cgactgggat
gaccatttta
ggectgegeca
gactctggeg
tcagcctcecc
ccccagecag
gaccctgggg
aagtttcctg
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gaggcacact
tggttctgat
tatatattga

agaaattggg

ctctaagatg
ggaagggtag
aaatgtggag
cgattcttag
caaagtccag
ctactctccg
gataagtaga
tccctaaaag
agtagaagta
gagtagcaga
atttcacatt
actgcattgt
cgattcttaa
ggaagaaagg
cttggggtgt
tceetgeact
aactcggggg
cgcagcecegge
ccaggtaagg
agaccgaagc

daagagggga

tcggggacca
ttctcaaagt
tgattggaag

aagctgccag

catcctagag
tttactagag
aaaaaaaaaa
gggaactggt
ggaaatagcg
ctgecgatcge
gagtgtgttg
getttgegga
gaagtagttt
aaacaggtga
acattagccc
tctcctttaa
caggagagct
aatcccttaa
ggggetgggce
tccaggegeg
aggcagécag
gggettttet
taaagactgc

ttgeccactge

gaagggtttg

2100
2160
2220
2280
2300
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catttttcct
gaagtgagat
gecgecaccecec
aacctatgct
ggtggetggg
gagcgtcege
gtccttgggg
ttctcggage
gcgtcgactce
gtgatctgeg
cceccgeatga
ttcacgctgg
gagctcatgt
ttcctcaccg
cgggtggeeg
gtcacactcg
cgccagtgeg
tacacgctcg
ctgectgtgcee
aagaagceggg
ccctaccacc
atcgctatct
ctctacgcect
gcggecagect
gggaggagece
gactcgcgcee
accttgccaa
atcgccacac

gcggtattge

<210> 133
<211> 3000
<212> DNA

atggaggatt
ttcaacaggt
cacccctect
ttaaattcct
aacggtcccce
gagcaggtcc
gacgccaggt
cctggeecege
tggegeeget
ccgtgggtet
agaccgtcac
tgctgeccat
gcaagctcat
tcatgagcgce
gececgeaccta
tegtgetgece
tgctagtett
tgetgggett
ggctgecatge
tgaccttect
tgagcaccgt
cctacttcat
tcetggacge
gactcccceca
ggcgecagag
ccatacccga
gcecctecagg
tgagggctcc
tgggaaccge
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cttctctete
agcagagagc
cgggaccgceg
ctttccagece
tcectecggaa
gtgcagaacc
cgeeggetee
caacgcatcg
geeggegeeg
ggcgggeaac
caacctgttc
caacatcgcc
cgtggcectate
cgaccgctac
cagcgcegeg
cttcgcecagtce
tccgecagecce
cgccatecce
catgcggetg
ggtggtggca
ggtggcegete
caccagcctg
cagcttcege
gcgtcegget
tgcgggacca
cctagcagat
tgatgegegg
ctaaagccga

ccceteectg

tagcatttcg
gctcacgtgg
cctatttcta
ccgtgagtcc
aaaccagaga
gggcttcagg
tctgeecteg
ggececeggace
ctggcggteg
tccgeegtge
atcctcaacc
gacttcctge
gaccagtaca
ctggtggtgt
cgegeggtga
ttcgecegge
gaggccttct
gtgtccacca
gacagccacg
atcctggegg
accaccgacc
agctacgcca
aggaacctcc
ccgcaactge
gacaggccege
cggaagcegcet
ccatgeeggg
ggtggaggaa

ccctgetecce
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tttgatgtat
aggaggtttg
aagttacacg
gcggegacat
acggcttgga
accgctgage
ttgagatgga
cggegetgag
ctgtaccagt
tgtacgtgtt
tggccatcge
tgcggcagtg
acaccttcte
tggccactge
gecetggeegt
tagacgacga
getggegege
tctgtgtect
ccaaggccct
tgtgectecet
tccegeagac
acagctgecet
gccagetgat
ccgcecactece
ctaggcectcce
gecgactgtge
tgaggagaac
gaggagggta

tgectgececca

tcaactggta
gggegeegeg
tcgacgaact
tgggeegtgg
gagctgaaac
tccgtaggge
caacgccteg
ctgctccaac
tgtctacgeg
gctgegggesg
cgacgagctc
geectteggg
cagcctctac
ggagtcgege
gtgggggatc
gcagggecegg
gagccgectce
ctataccacc
ggagcgcgece
ctgetggacg
geegetggte
caacccctte
aacttgccgce
tggccagega
tggggaaacce
ccgcaggttg
tgaggctgag
gaggaggagg

cccgageect

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
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<213> Homo

<400> 133

gaatacatta
aaaatcctga
gctgtecttt
tgttattact
accaaatgga
aatcataatg
tgcagectgta
agtggegggt
tcagcacctce
geegeettgg
gttgacaacc
tggaactcta
aaacggataa
ggggagttat
tacataagga
cttacgggcet
cagggcgttce
tagctgettt
aaaccgtgtt
gatggccgat
agaactcttc
gctgcagett
aggacatccc
tctcatcagce
tctctacctg
caacctggceg
cgctcttgac
gtccatgaac

ttcggtggcece

cggceeggage

sapiens

aagtaggggc
caaacacagg
gtgtatccaa
ttcaagaagg
ataattccgg
tttgggaata
aaataaactc
gggetttgee
ggaaagcgcce
ccgtgcaagt
gcggagagac
cgatctecttt
aggtatttga
gecgececagtgce
cctagggact
gcactcctca
gctgegegee
gaaagctccce
atcttaggtc
gcagccacga
agtctggtcc
ccggacttgt
ccgggeageg
gtggtgtact
atgaagagca
ctgacggact
ttcaaatggce
atgtacgcca

tcggetctga
ctgggggaca
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aacccttgag
tactgcgtaa
taagtaccca
aaagtaagca
tgaaaagtgg
agaaaggaag
ttaagaccct
tgcagctcaa
cctcgeggeg
gccaccgtaa
gcagacacce
ctctccaagg
aagggagcga
cccagtgacce
ccgagecttgg
actctgcectce
aggacgcgct
acgcacgtcc
ttgtcccecca
tagccaccat
cggaccttcet
ggtgggaget
gcgggegcaga
gggteggtgtg
tgcagggcetg
ttcagtttgt
ccttcggeaa
gegtgttett
agagccaccg

getgetgett

cccagactte
gtggtcagct
ttatctcatt
ggatagctca
gagtgaggaa
aagaaactca
tcctgetgaa
ctctcecteg
cccegggatt
ctggtgagag
actgacctce
acggaaacct
gcggececcaa
gcgggacacg
cctgagaacc
aaagcagccg
tagtacccag
cgcaggctag
gaacatgacc
gaataaggca
ggaggceggcece
ggggetggag
gagecgceggac
cgeectggee
gcgcaagtcc
gctcacccetg
ggccatgtgt
cctcactgece
gacccgagga

ctcggccaag
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tgccatgtga
aattaaagag
tgagcatgaa
tatttttaga
gaaagaaaaa
cgtcaaagcc
actctggaga
cggcgeggece
acgcatgcte
ccgetggcecaa
aggaagctga
catccaagca
atcgcacaat
gagaggggaa
cttggacgcce
ctgagctcaa
ttcctggget
cctggcaaca
tagaggtacc
gCcaggcgeEs
aacacgagtg
ttgceggacg
acagaggccce
ttggcggeca
tctatcaacc
cccttetggg
aagatcgtgt
atgagtgtga
cacggecggsg
gcgetgtgtg

agaccctttg
gggaggtgga
aagaggccac
accattcctc
aaaaacttct
gactttctcc
ggaaaactgg
geggetgggt
cttggggccc
cccaccegga
gcgtggtgga
gtcccagagg
tgageggetg
gtctgegttg
gagtgettge
ctcectgegtce
ctctcttcag
aaactggggt
tgcgcatgea
acaagctagc
gtaacgcecgtc
gecgegeegece
gggtgegeat
acctgctggt
tcttcgtcac
cggtggagaa
ccatggtgac
cgcgetacca
gcgactgetg
tgtggatctg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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1080
1140
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ggectttggee
gggcgaggag
ctggetggge
cattatcttg
caaaggaggg
gaaggtcacc
ccaggcgcetce

gtatttcctg

.ctgcctcaac

cctgetgtgg
caagccggag
gecggacctg
getgeccage
aggtggectt
atttaagaag
cgaggacctt
gggatagaga
tccttactet
aatgtagaga
ccgtttattce

<210> 134
<211> 2200
<212> DNA
<213> Homo

<400> 134
gtccceccgat
tgtctcegee
agtgtaatcc
gtgtgaaggt
aacacgggtc

gtaagtgcectg

gegetggeet
ctgtgeetgg
ctctaccact
tgctacctge
geecgeggtag
aaatcagtga
accacctgga
tgccaggtat
ccegtectet
cgcatcgegt
cacgaggatc
ctctactacc
agctctgecet
cccceggeegs
taggtgggag
ctctggagag
cgagcccecac
tcccacgetg
aattggcacg

cagcgacttc

sapiens

tcccteacce
agcagaatgt
aagagcccgg
gtgaatgaat
acaacctcaa

ggctgtgace
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cgectgeccag
tgecgtttece
cgcagaaggt
tgetggtgeg
ccggaggacg
ccatcgttgt
gcatcctcat
acgcecgttcce
actgcetegt
ctccttegat
aggggctgcea
cacctggegt
actgacgcag
taaagaggtg
gaggatgggce
gagatgcttc
gggecagaca
agtagtgtgg
gggagcgges
tgcggagagg

atcatataac
aaactccatg
aacagtgcct
gaataattga
atgacctgct
tgtcaacatg

tgccatttte
ggacaagttg
getgetggsge
cttcatcgcece
cccgaccgga
cctgtectte
caagttcaac
tgtgagcgtg
gecgeegegag
caccagcatg
ggccccegeceg
cgtggtctac
gcectcaggee
aaaggatgaa
agagcatgga
gaaatcaggt
gccaacctcee
gggcgeeceag
cttagccaaa

gcagccgteg

gtgtgtattt
aggtcaggaa
ggcacacagc
aagaataaat
accctgecca

ctaagccget
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tccaccacgg
ctgggecegeg
ttcgtgetge
gaccgcecgeg
gccagcegecce
ttcetgtgtt
geggtgeect
tgcetagege
ttccgcaagg
cgceecttea
ccgeeceacg
agcggeegsec
cagggegege
ggagggetgg
ggaggagccet
ggagagagga
gctccecgeacce
aagcgaagac
tgatgcacag

gcacaaacac

attatgtttc
tctccgagtt
gggcatatgg
agtagttctc
taaataacag

caaacaaaac

tcaaggtgat
acaggcagtt
cgetgggeat
cggcggggac
ggagactgtc
ggetgeccaa
tcagccagga
actccaacag
cgctcaagag
ccgecactac
cggccgegea
gctacgacct
cgteggggea
ggggggcceec
gtggataggce
aattggcaaa
ccacagcctce
aagcagcaaa
acaattgtgce
tcctttgegt

ccgtttccte
atgttgegcec
aagaacaaat
agcctcacag
agatgcagga

tgcccaacag

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
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ceccgetggece
aagaaactgé
gtcgetgett
ggagagtctg
gcgageggtg
ggaacccgeg
cgctaacagg
tggggegeag
cgegeceetge
ggcggagecce
ggcaggecge
cgggacaggsg
gagtttgtag
cggacctgag
gccatttggg
ccccagaggg
ccaaattttt
ctcatcccag
gccgggtaac
gtaaagttcc
cccgagaaca
gagectgetgg
gacgcgcage
ttcgecagtgg
ggtgagegtg
ctgggacagg
cgcagaaaga
cattttccca
ggcaccctgg
aggggtatgg
tttgatggtc

gectatttge
ccagatagtt
ccccagtect
tcactcgctce
ctcggegeag
ccaccctece
ctccagacgg
gctacattac
cggeegeecce
agccccagec
aaggcaccag
ctaggtctge
tgcagtgacg
ctggggagee
gcaggcgaga
ctgtcagaag
ccagcggacg
tgtctaaggce
cacctctttt
tctcgecage
acggggcgga
tggtgaagga
cccgggagac
acctggccaa
gggtcggget
agctggaata
actggacagg
ggectetttge
aagcaaaaca

atggaaagga

tgctggaagg
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agcactggge
taagtggect
tttttggect
ccegtggteg
gatagaaagg
gececeetgecce
agcgggeegg
cagcccggece
gecgectcecag
cgegecctag
ggatccecete
ctgggaggece
ttaagtgtcc
ggtcggeacg
gtgggtgaac
tctccaactc
cgegetettt
getecegggt
ccctttatce
cgcatccatg
cacgggtcca
gcgcaacgge
ctggggcaag
cgtgtggege
gggaatttga
cacacggaag
gctaacggga
agagtacctc
gcagaagagt
cagaatctgg

gaggtggaga

cctgagccge
gctgeggaag
cctttctgac
gagatcagag
gagtgcgege
atccccggec
gcgetgggtt
cccgeeagge
ctcttceeceg
agcctgccaa
gcegeeggac
cgggccgaga
gagaaggctc
ctgccctecag
gaggaaaagt
ttgagttcceg
tctgggaacc
ggtcttggga
aagcagagcc
cttctggege
gagcagcccece
gtccagtgcee
aagatcgact
ttccectace
afctgggagg
ggaggcgagg
aaaaaaaaag
gagctcattc
gaaatcgagt
ggtgeccaggt

ttccaagagce

88

acattcccat
acagagctgg
gcgacgceaga
geetggtgte
ccgagtcccc
gegetgtecag
aatgcaatcg
acggccagaa
gceeecgeeeg
ggecgeegeeg
acgtgagtgc
cgcgecagea
ctgtggectgt
cctcggtgag
gctgeagggt
gegtgececca
ctgegtecge
gttgcaagta
tcggegtgece
ggatgaaccc
ttcgggegeg
tgetggegece
tcctgetgte
tctgctacaa
tccactgtet
agacagggegc
attggagtcc
cagcggaagt
catgacccta

tgggtgegee

ttcgttgata
tgetgcaccg
ccecagttet
cttgggageg
cagatccctg
tctccattag
gcgegttace
ccagtcagcc
aacgccacac
gtcggggece
gcecetgageg
gagggctage
tgaagtgtcg
ttcaatccca
cttcagccege
acctctgttt
tcagcgegeg
gggaggaacg
cccaggaccg
gcaggtgcag
caaaactgcg
ccgegacggce
cgtagtcgge
gaacggcgge
gcageggtgg
aaatctgggg
tctggaaggt
gtcaggattg
aagtcatggt

agcctgacct

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
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1800
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EP 2 281 883 A1
Claims

1. A method of quantifying or detecting methylated DNA in a target DNA region possessed by genomic DNA contained
in a biological specimen, comprising:

First step of separating double-stranded DNA derived from genomic DNA comprising the target DNA region
contained in the biological specimen into single-stranded DNA,;

Second step of mixing the single-stranded DNA, a methylated DNA antibody, and a specific oligonucleotide
comprising a nucleotide sequence of a part of a complementary sequence to any of the following nucleotide
sequences and not inhibiting binding between the methylated target DNA region in the single-stranded DNA
and the methylated DNA antibody, to form a complex of the single-stranded DNA, the methylated DNA antibody,
and the specific oligonucleotide; and

Third step of detecting or quantifying the methylated DNA in the target DNA region contained in the biological
specimen by conducting detection or quantification depending on an identification function that is possessed
by the methylated DNA antibody contained in the complex and available for detection:

(1) the nucleotide sequence of SEQ ID NO:1 or a nucleotide sequence having 80% or more sequence
identity to the sequence,

(2) the nucleotide sequence of SEQ ID NO:2 or a nucleotide sequence having 80% or more sequence
identity to the sequence,

(3) the nucleotide sequence of SEQ ID NO:3 or a nucleotide sequence having 80% or more sequence
identity to the sequence,

(4) the nucleotide sequence of SEQ ID NO:4 or a nucleotide sequence having 80% or more sequence
identity to the sequence,

(5) the nucleotide sequence of SEQ ID NO:5 or a nucleotide sequence having 80% or more sequence
identity to the sequence,

(6) the nucleotide sequence of SEQ ID NO:6 or a nucleotide sequence having 80% or more sequence
identity to the sequence,

(7) the nucleotide sequence of SEQ ID NO:7 or a nucleotide sequence having 80% or more sequence
identity to the sequence,

(8) the nucleotide sequence of SEQ ID NO:8 or a nucleotide sequence having 80% or more sequence
identity to the sequence,

(9) the nucleotide sequence of SEQ ID NO:9 or a nucleotide sequence having 80% or more sequence
identity to the sequence,

(10) the nucleotide sequence of SEQ ID NO:10 or a nucleotide sequence having 80% or more sequence
identity to the sequence,

(11) the nucleotide sequence of SEQ ID NO:11 or a nucleotide sequence having 80% or more sequence
identity to the sequence,

(12) the nucleotide sequence of SEQ ID NO:12 or a nucleotide sequence having 80% or more sequence
identity to the sequence,

(13) the complementary sequence to the nucleotide sequence of SEQ ID NO:1 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence,

(11) the complementary sequence to the nucleotide sequence of SEQ ID NO:2 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence,

(15) the complementary sequence to the nucleotide sequence of SEQ ID NO:3 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence,

(16) the complementary sequence to the nucleotide sequence of SEQ ID NO:4 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence,

(17) the complementary sequence to the nucleotide sequence of SEQ ID NO:5 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence,

(18) the complementary sequence to the nucleotide sequence of SEQ ID NO:6 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence,

(19) the complementary sequence to the nucleotide sequence of SEQ ID NO:7 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence,

(20) the complementary sequence to the nucleotide sequence of SEQ ID NO:8 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence,

(21) the complementary sequence to the nucleotide sequence of SEQ ID NO:9 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence,
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(22) the complementary sequence to the nucleotide sequence of SEQ ID NO:10 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence,

(23) the complementary sequence to the nucleotide sequence of SEQ ID NO:11 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence, and

(24) the complementary sequence to the nucleotide sequence of SEQ ID NO:12 or a nucleotide sequence
having 80% or more sequence identity to the complementary sequence.

2. The method according to claim 1, wherein the specific oligonucleotide comprises any of the following nucleotide

sequences:

(1) the nucleotide sequence of SEQ ID NO:13,
(2) the nucleotide sequence of SEQ ID NO:14,
(3) the nucleotide sequence of SEQ ID NO:15,
(4) the nucleotide sequence of SEQ ID NO:16,
(5) the nucleotide sequence of SEQ ID NO:17,
(6) the nucleotide sequence of SEQ ID NO:18,
(7) the nucleotide sequence of SEQ ID NO:19,
(8) the nucleotide sequence of SEQ ID NO:20,
(9) the nucleotide sequence of SEQ ID NO:21,
(10) the nucleotide sequence of SEQ ID NO:22,

(11) the nucleotide sequence of SEQ ID NO:23

(12) the nucleotide sequence of SEQ ID NO:24,

(13) the complementary sequence to the nucleotide sequence of SEQ ID NO:13,
(14) the complementary sequence to the nucleotide sequence of SEQ ID NO:14,
(15) the complementary sequence to the nucleotide sequence of SEQ ID NO:15,
(16) the complementary sequence to the nucleotide sequence of SEQ ID NO:16,
(17) the complementary sequence to the nucleotide sequence of SEQ ID NO:17,
(18) the complementary sequence to the nucleotide sequence of SEQ ID NO:18,
(19) the complementary sequence to the nucleotide sequence of SEQ ID NO:19,
(20) the complementary sequence to the nucleotide sequence of SEQ ID NO:20,
(21) the complementary sequence to the nucleotide sequence of SEQ ID NO:21,
(22) the complementary sequence to the nucleotide sequence of SEQ ID NO:22,
(23) the complementary sequence to the nucleotide sequence of SEQ ID NO:23, and
(24) the complementary sequence to the nucleotide sequence of SEQ ID NO:24.

The method according to claim 1 or 2, wherein a counter oligonucleotide is added in forming the complex in Second
step.

The method according to any one of claims 1 to 3, wherein formation of the complex in Second step is conducted
in a reaction system containing a divalent cation.

The method according to any one of claims 1 to 4, wherein the methylated DNA antibody in the complex formed in
Second step has been made to bind to a support before Third step.

The method according to any one of claims 1 to 5, further comprising, after First step and before Third step, the
step of digesting unmethylated single-stranded DNA with a methylation sensitive restriction enzyme capable of
digesting single-stranded DNA.

The method according to any one of claims 1 to 6, further comprising, after First step and before Third step, the
step of digesting unmethylated single-stranded DNA with a methylation-sensitive restriction enzyme in a reaction
system containing a specific masking oligonucleotide comprising a recognition sequence for the methylation sensitive
restriction enzyme as a part thereof.

The method according to claim 6, wherein the methylation sensitive restriction enzyme capable of digesting single-
stranded DNA is Hhal.

The method according to any one of claims 1 to 8, wherein the methylated DNA antibody is a methylcytosine antibody.
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The method according to any one of claims 1 to 9, wherein the biological specimen is mammalian blood, serum,
plasma, bodily fluid, cell lysate or tissue lysate.

The method according to any one of claims 1 to 10, wherein the DNA sample derived from genomic DNA contained
in the biological specimen is digested in advance with a restriction enzyme recognition cleaving site for which is not
present in the target DNA region of the genomic DNA.

The method according to any one of claims 1 to 11, wherein the DNA sample derived from genomic DNA contained
in the biological specimen has been digested with a methylation sensitive restriction enzyme.

The method according to any one of claims 1 to 12, wherein the DNA sample derived from genomic DNA contained
in the biological specimen has been digested with a methylation sensitive restriction enzyme in a reaction system
containing a specific masking oligonucleotide.

The method according to any one of claims 7, 12 and 13, wherein the methylation sensitive restriction enzyme is
Hpall or Hhal.

The method according to any one of claims 1 to 14, wherein the DNA sample derived from genomic DNA contained
in the biological specimen is a DNA sample purified in advance.

The method according to any one of claims 1 to 15, wherein the target DNA region possessed by genomic DNA
comprises a recognition cleaving site for the methylation sensitive restriction enzyme.

DNA comprising any of the following nucleotide sequences:

(1) the nucleotide sequence of SEQ ID NO:13,

(2) the nucleotide sequence of SEQ ID NO:14,

(3) the nucleotide sequence of SEQ ID NO:15,

(4) the nucleotide sequence of SEQ ID NO:16,

(5) the nucleotide sequence of SEQ ID NO:17,

(6) the nucleotide sequence of SEQ ID NO:18,

(7) the nucleotide sequence of SEQ ID NO:19,

(8) the nucleotide sequence of SEQ ID NO:20,

(9) the nucleotide sequence of SEQ ID NO:21,

(10) the nucleotide sequence of SEQ ID NO:22,

(11) the nucleotide sequence of SEQ ID NO:23

(12) the nucleotide sequence of SEQ ID NO:24,

(13) the complementary sequence to the nucleotide sequence of SEQ ID NO:13,
(14) the complementary sequence to the nucleotide sequence of SEQ ID NO:14,
(15) the complementary sequence to the nucleotide sequence of SEQ ID NO:15,
(16) the complementary sequence to the nucleotide sequence of SEQ ID NO:16,
(17) the complementary sequence to the nucleotide sequence of SEQ ID NO:17,
(18) the complementary sequence to the nucleotide sequence of SEQ ID NO:18,
(19) the complementary sequence to the nucleotide sequence of SEQ ID NO:19,
(20) the complementary sequence to the nucleotide sequence of SEQ ID NO:20,
(21) the complementary sequence to the nucleotide sequence of SEQ ID NO:21,
(22) the complementary sequence to the nucleotide sequence of SEQ ID NO:22,
(23) the complementary sequence to the nucleotide sequence of SEQ ID NO:23, and
(24) the complementary sequence to the nucleotide sequence of SEQ ID NO:24.
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