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METHOD FOR MEASURING DNA
METHYLATION

TECHNICAL FIELD

[0001] The present invention relates to a method of mea-
suring the content of methylated DNA in a DNA region of
interest in a genomic DNA contained in a biological speci-
men, 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] Asamethod of measuring the content of methylated
DNA in a target region of extracted DNA, for example, (1) a
method 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 (Poly-
merase 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 methy-
lation sensitive restriction enzyme are known. Both of these
methods require time and labor for DNA modification for
detection of methylation, subsequent purification of the prod-
uct, preparation of a reaction system for PCR, and checking of
DNA amplification.

DISCLOSURE OF THE INVENTION

[0004] It is 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 speci-
men in a simple and convenient manner.

[0005] That is, 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:

[0007] 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;

[0008] 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 complemen-
tary 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 oligo-
nucleotide; and

[0009] Third step of detecting or quantifying the methy-
lated DNA in the target DNA region contained in the biologi-
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cal 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:

[0010] (1) the nucleotide sequence of SEQ ID NO:1 or a
nucleotide sequence having 80% or more sequence identity to
the sequence,

[0011] (2) the nucleotide sequence of SEQ ID NO:2 or a
nucleotide sequence having 80% or more sequence identity to
the sequence,

[0012] (3) the nucleotide sequence of SEQ ID NO:3 or a
nucleotide sequence having 80% or more sequence identity to
the sequence,

[0013] (4) the nucleotide sequence of SEQ ID NO:4 or a
nucleotide sequence having 80% or more sequence identity to
the sequence,

[0014] (5) the nucleotide sequence of SEQ ID NO:5 or a
nucleotide sequence having 80% or more sequence identity to
the sequence,

[0015] (6) the nucleotide sequence of SEQ ID NO:6 or a
nucleotide sequence having 80% or more sequence identity to
the sequence,

[0016] (7) the nucleotide sequence of SEQ ID NO:7 or a
nucleotide sequence having 80% or more sequence identity to
the sequence,

[0017] (8) the nucleotide sequence of SEQ ID NO:8 or a
nucleotide sequence having 80% or more sequence identity to
the sequence,

[0018] (9) the nucleotide sequence of SEQ ID NO:9 or a
nucleotide sequence having 80% or more sequence identity to
the sequence,

[0019] (10) the nucleotide sequence of SEQ ID NO:10 or a
nucleotide sequence having 80% or more sequence identity to
the sequence,

[0020] (11)the nucleotide sequence of SEQ IDNO:11 ora
nucleotide sequence having 80% or more sequence identity to
the sequence,

[0021] (12)the nucleotide sequence of SEQ ID NO:12 or a
nucleotide sequence having 80% or more sequence identity to
the sequence,

[0022] (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,

[0023] (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,

[0024] (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,

[0025] (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,

[0026] (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,

[0027] (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,
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[0028] (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,

[0029] (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,

[0030] (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,

[0031] (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,

[0032] (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

[0033] (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]

[0034] The method according to Invention 1, wherein the
specific oligonucleotide comprises any of the following
nucleotide sequences:

[0035] (1) the nucleotide sequence of SEQ 1D NO:13,
[0036] (2) the nucleotide sequence of SEQ ID NO:14,
[0037] (3) the nucleotide sequence of SEQ ID NO:15,
[0038] (4) the nucleotide sequence of SEQ ID NO:16,
[0039] (5) the nucleotide sequence of SEQ ID NO:17,
[0040] (6) the nucleotide sequence of SEQ 1D NO:18,
[0041] (7) the nucleotide sequence of SEQ ID NO:19,
[0042] (8) the nucleotide sequence of SEQ 1D NO:20,
[0043] (9) the nucleotide sequence of SEQ 1D NO:21,
[0044] (10) the nucleotide sequence of SEQ ID NO:22,
[0045] (11) the nucleotide sequence of SEQ ID NO:23
[0046] (12) the nucleotide sequence of SEQ ID NO:24,
[0047] (13) the complementary sequence to the nucleotide

sequence of SEQ ID NO:13,
[0048] (14) the complementary sequence to the nucleotide
sequence of SEQ ID NO:14,
[0049] (15) the complementary sequence to the nucleotide
sequence of SEQ ID NO:15,
[0050] (16) the complementary sequence to the nucleotide
sequence of SEQ ID NO:16,
[0051] (17) the complementary sequence to the nucleotide
sequence of SEQ ID NO:17,
[0052] (18) the complementary sequence to the nucleotide
sequence of SEQ ID NO:18,
[0053] (19) the complementary sequence to the nucleotide
sequence of SEQ ID NO:19,

[0054] (20) the complementary sequence to the nucleotide
sequence of SEQ ID NO:20,
[0055] (21) the complementary sequence to the nucleotide
sequence of SEQ ID NO:21,
[0056] (22) the complementary sequence to the nucleotide
sequence of SEQ ID NO:22,
[0057] (23) the complementary sequence to the nucleotide

sequence of SEQ ID NO:23, and
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[0058] (24) the complementary sequence to the nucleotide
sequence of SEQ ID NO:24.

[Invention 3]

[0059] The method according to Invention 1 or 2, wherein
a counter oligonucleotide is added in forming the complex in
Second step.

[Invention 4]

[0060] The method according to any one of Inventions 1 to
3, wherein formation of the complex in Second step is con-
ducted in a reaction system containing a divalent cation.

[Invention 5]

[0061] 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]

[0062] 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 digest-
ing single-stranded DNA.

[Invention 7]

[0063] 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 sys-
tem containing a specific masking oligonucleotide compris-
ing a recognition sequence for the methylation sensitive
restriction enzyme as a part thereof.

[Invention 8]

[0064] The method according to Invention 6, wherein the
methylation sensitive restriction enzyme capable of digesting
single-stranded DNA is Hhal.

[Invention 9]

[0065] The method according to any one of Inventions 1 to
8, wherein the methylated DNA antibody is a methylcytosine
antibody.

[Invention 10]

[0066] 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]

[0067] 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.

[Invention 12]

[0068] The method according to any one of Inventions 1 to
11, wherein the DNA sample derived from genomic DNA
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contained in the biological specimen has been digested with a
methylation sensitive restriction enzyme.

[Invention 13]

[0069] 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]

[0070] Themethod according to any one of Inventions 7, 12
and 13, wherein the methylation sensitive restriction enzyme
is Hpall or Hhal.

[Invention 15]

[0071] 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 puri-
fied in advance.

[Invention 16]

[0072] 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 methyla-
tion sensitive restriction enzyme.

[Invention 17]

[0073] DNA comprising any of the following sequences:
[0074] (1) the nucleotide sequence of SEQ 1D NO:13,
[0075] (2) the nucleotide sequence of SEQ 1D NO:14,
[0076] (3) the nucleotide sequence of SEQ ID NO:15,
[0077] (4) the nucleotide sequence of SEQ 1D NO:16,
[0078] (5) the nucleotide sequence of SEQ ID NO:17,
[0079] (6) the nucleotide sequence of SEQ 1D NO:18,
[0080] (7) the nucleotide sequence of SEQ ID NO:19,
[0081] (8) the nucleotide sequence of SEQ ID NO:20,
[0082] (9) the nucleotide sequence of SEQ 1D NO:21,
[0083] (10) the nucleotide sequence of SEQ ID NO:22,
[0084] (11) the nucleotide sequence of SEQ ID NO:23
[0085] (12) the nucleotide sequence of SEQ ID NO:24,
[0086] (13) the complementary sequence to the nucleotide

sequence of SEQ ID NO:13,
[0087] (14) the complementary sequence to the nucleotide
sequence of SEQ ID NO:14,
[0088] (15) the complementary sequence to the nucleotide
sequence of SEQ ID NO:15,
[0089] (16) the complementary sequence to the nucleotide
sequence of SEQ ID NO:16,
[0090] (17) the complementary sequence to the nucleotide
sequence of SEQ ID NO:17,
[0091] (18) the complementary sequence to the nucleotide
sequence of SEQ ID NO:18,
[0092] (19) the complementary sequence to the nucleotide
sequence of SEQ ID NO:19,
[0093] (20) the complementary sequence to the nucleotide
sequence of SEQ ID NO:20,
[0094] (21) the complementary sequence to the nucleotide
sequence of SEQ ID NO:21,
[0095] (22) the complementary sequence to the nucleotide
sequence of SEQ ID NO:22,
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[0096] (23) the complementary sequence to the nucleotide
sequence of SEQ ID NO:23, and

[0097] (24) the complementary sequence to the nucleotide
sequence of SEQ ID NO:24.

BRIEF DESCRIPTION OF THE DRAWINGS

[0098] FIG. 1is a drawing showing a result of Example 1.
The open box represents a measurement result of an index
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 methylcy-
tosine antibody binding to the target region detected by using
aspecific 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 oligonucle-
otide solution C, respectively measured by fluorescence (612
nm).

MODE FOR CARRYING OUT THE INVENTION

[0099] 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 speci-
men include samples derived from microorganisms and
viruses, and genomic DNA of microorganisms or viruses.
When the specimen is human blood, use of the present inven-
tion in a health check or a simple clinical examination is
expected.

[0100] 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.

[0101] 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.

[0102] 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 speci-
men, 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 contain-
ing the same.

[0103] 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 modi-
fication of DNA is limited to cytosine in a nucleotide
sequence represented by 5'-CG-3' (C represents cytosine, and
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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 methy-
lated immediately after replication, however, cytosine in
“CpG” of a newly-generated strand is immediately methy-
lated 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.

[0104] 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 mea-
sured by detecting the DNA methylation abnormality. For
example, when the present invention is practiced for the
region where methylation occurs at 100% in a specimen
derived from a disease, the amount of methylated DNA quan-
tified 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 probabil-
ity that the individual has the disease. Therefore, by examin-
ing the methylation abnormality of the specimen by practice
of the present invention, it is possible to diagnose a variety of
diseases.

[0105] Theterm “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 anucleotide 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 fil-
amin, HANDI1, Homologue of RIKEN 2210016F16,
FLI32130, PPARG angiopoietin-related protein, Thrombo-
modulin, 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
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.

[0106] 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
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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 (cor-
responding to a nucleotide sequence represented by base No.
16001 to 18661 in the nucleotide sequence described in Gen-
bank Accession No. AF270645) can be recited. In the nucle-
otide 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
inbase 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 (hy-
permethylation)) 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.

[0107] 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 rep-
resented by CpG present in a nucleotide sequence of its pro-
moter 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 repre-
sented 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 1D NO:120 exhibits high methylation fre-
quency (namely, a high methylation state (hypermethyla-
tion))in, for example, cancer cells such as gastric cancer cells.
More concretely, as cytosine exhibiting high methylation fre-
quency in gastric cancer cells, for example, cytosines repre-
sented 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.

[0108] Also to be more specific, when the useful protein
gene is a bA305P22.2.1 gene, as a nucleotide sequence that
includes atleast 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
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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 encod-
ing 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 (hy-
permethylation)) 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.

[0109] Also to be more specific, when the useful protein
gene is a Gamma filamin gene, as a nucleotide sequence that
includes atleast 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
1D NO:122, ATG codon encoding methionine at amino tet-
minal of Gamma filamin protein derived from human is rep-
resented 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 1D
NO:122, in particular, cytosine in CpG which is present in a
region where CpGs are densely present in the nucleotide
sequence of SEQ ID NO:122 exhibits high methylation fre-
quency (namely, a high methylation state (hypermethyla-
tion)) in, for example, cancer cells such as gastric cancer cells.
More concretely, as cytosine exhibiting high methylation fre-
quency in gastric cancer cells, for example, cytosines repre-
sented 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.

[0110] Also to be more specific, when the useful protein
geneisa HANDI 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 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 repre-
sented by base No. 24303 to 26500 in the nucleotide sequence
described in Genbank Accession No. ACO26688) 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
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represented in base No. 1400 to 2198. Cytosine in the nucle-
otide 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.

[0111] Also to be more specific, when the useful protein
gene is a Homologue of RIKEN 2210016F16 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 trans-
lated region (coding region), a nucleotide sequence of a
genomic DNA containing exon 1 of a Homologue of RIKEN
2210016F16 gene derived from human, and a promoter
region located 3' 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. A[L354733) can be recited. In the nucleotide
sequence of SEQ 1D 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 1D NO:124 exhibits high methylation fre-
quency (namely, a high methylation state (hypermethyla-
tion))in, for example, cancer cells such as gastric cancer cells.
More concretely, as cytosine exhibiting high methylation fre-
quency in gastric cancer cells, for example, cytosines repre-
sented 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.

[0112] Also to be more specific, when the useful protein
gene is a FLI32130 gene, as a nucleotide sequence that
includes atleast 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
aFLJ32130 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 (cor-
responding 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
1D NO:125, ATG codon encoding methionine at amino tet-
minal of FLI32130 protein derived from human is repre-
sented 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 repre-
sented by CpG which is present in the nucleotide sequence of
SEQ ID NO:125, in particular, cytosine in CpG which is
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present in a region where CpGs are densely present in the
nucleotide sequence of SEQ ID NO:125 exhibits high methy-
lation frequency (namely, a high methylation state (hyperm-
ethylation)) in, for example, cancer cells such as gastric can-
cer 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.

[0113] Also to be more specific, when the useful protein
gene is a PPARG angiopoietin-related protein 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 trans-
lated 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
canbe 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 ' side part of the above exon 1 is represented in base
No. 1957 to 2661. Cytosine in the nucleotide sequence rep-
resented 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 methy-
lation frequency (namely, a high methylation state (hyperm-
ethylation)) in, for example, cancer cells such as gastric can-
cer 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.

[0114] 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 fromhuman, 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 Gen-
bank Accession No. AF495471) can be recited. In the nucle-
otide sequence of SEQ ID NO:127, ATG codon encoding
methionine at amino terminal of Thrombomodulin 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 (hy-
permethylation)) 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,
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1665,1667,1680,1698, 1710,1724, 1726, 1756 and so on in
the nucleotide sequence of SEQ ID NO:127 can be recited.

[0115] 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 rep-
resented by CpG present in a nucleotide sequence of its pro-
moterregion, untranslated region or translated region (coding
region), a nucleotide sequence of a genomic DNA containing
exon 1 of a pS3-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
1D NO:128 (corresponding to a complementary 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 1D 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 nucle-
otide sequence represented by CpG which is present in the
nucleotide sequence of SEQ ID NO: 128 exhibits high methy-
lation frequency (namely, a high methylation state (hyperm-
ethylation)) 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.

[0116] Also to be more specific, when the useful protein
gene is a Fibrillin2 gene, as a nucleotide sequence that
includes atleast 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 (cor-
responding 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, 717, 783, 795, 799, 812, 823,
830, 834, 843 and so on in the nucleotide sequence of SEQ ID
NO:129 can be recited.

[0117] Also to be more specific, when the useful protein
gene is a Neurofilament3 gene, as a nucleotide sequence that
includes atleast 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
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nucleotide sequence described in Genbank Accession No.
AF106564) canbe recited. In the nucleotide sequence of SEQ
1D NO:130, a nucleotide sequence of exon 1 of a Neurofila-
ment3 gene derived from human is represented in base No.
61410 1694. Cytosine in the nucleotide sequence represented
by CpG which is present in the nucleotide sequence of SEQ
1D 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 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.

[0118] 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 trans-
lated region (coding region), a nucleotide sequence of a
genomic DNA containing exon 1 of a disintegrin and metal-
loproteinase 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 repre-
sented 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 metallo-
proteinase domain 23 gene derived from human is repre-
sented in base No. 1194 to 1630. Cytosine in the nucleotide
sequence represented by CpG which is present in the nucle-
otide sequence of SEQ ID NO:131 exhibits high methylation
frequency (namely, a high methylation state (hypermethyla-
tion)) in, for example, cancer cells such as pancreas cancer
cells. More concretely, as cytosine exhibiting high methyla-
tion 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.

[0119] Also to be more specific, when the useful protein
gene 1s a G protein-coupled receptor 7 gene, as a nucleotide
sequence that includes at least one nucleotide sequence rep-
resented by CpG present in a nucleotide sequence of its pro-
moter 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 Accession No. AC009800)
canbe recited. In the nucleotide sequence of SEQ ID NO:132,
anucleotide sequence of exon 1 of a G protein-coupled recep-
tor 7 gene derived from human is represented in base No.
1666 to 2652. Cytosine in the nucleotide sequence repre-
sented 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 pancreas cancer cells. More
concretely, as cytosine exhibiting high methylation frequency
in pancreas cancer cells, for example, cytosines represented
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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.

[0120] 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 atleast 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 pep-
tide 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 (cor-
responding to a complementary sequence to a nucleotide
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
1D 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, 5006, 509, 514, 522, 540, 543, 552,
566, 582, 597, 610, 612 and so on in the nucleotide sequence
of SEQ 1D NO:133 can be recited.

[0121] 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 atleast 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 norad-
renalin 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 1D 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 Accession 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 rep-
resented 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.

[0122] As concrete examples of the “target DNA region” in
genomic DNA, the following nucleotide sequences of SEQ
IDNOs:1 to 12, and complementary sequences thereof can be
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recited, and also nucleotide sequences having sequence iden-
tity of 80% or more, 90% or more, 95% or more or 98% or
more to these nucleotide sequences can be recited.

[0123] SEQ ID NO:1 corresponds to the nucleotide
sequence represented by base No.21965410 to 21964273 in
the nucleotide sequence described in Genbank Accession
No.NT_008413.17.

[0124] SEQ ID NO:2 corresponds to the nucleotide
sequence represented by base No.29857545 to 29858420 in
the nucleotide sequence described in Genbank Accession
No.NT_024524.13.

[0125] SEQ ID 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.

[0126] SEQ ID 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.

[0127] SEQ ID NO:5 corresponds to the nucleotide
sequence represented by base No.21984168 to 21984790 in
the nucleotide sequence described in Genbank Accession
No.NT_008413.17.

[0128] SEQ ID NO:6 corresponds to the nucleotide
sequence represented by base No.21818162 to 21818836 in
the nucleotide sequence described in Genbank Accession
No.NW_924062.1.

[0129] SEQ ID NO:7 corresponds to the nucleotide
sequence represented by base No.21998877 to 21999061 in
the nucleotide sequence described in Genbank Accession
No NT 008413.17.

[0130] SEQ ID NO:8 corresponds to the nucleotide
sequence represented by base No.19277002 to 19277451 in
the nucleotide sequence described in Genbank Accession
No.NT_023935.17.

[0131] 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.

[0132] SEQ ID NO:10 corresponds to the nucleotide
sequence represented by base No.50318280 to 50318573 in
the nucleotide sequence described in Genbank Accession
No.NT_022517.17.

[0133] SEQ ID NO:11 corresponds to the nucleotide
sequence represented by base No.61176814 to 61177405 in
the nucleotide sequence described in Genbank Accession
No.NT_022517.17.

[0134] SEQ ID NO:12 corresponds to the nucleotide
sequence represented by base No.14488398 to 14489126 in
the nucleotide sequence described in Genbank Accession
No.NT_034772.5.

[0135] 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, ESRI1, PTEN,
SOCS1, BLT1, ESR2, MTMG, TWIST, INK4, CDKN2,
GSTP, DCR2, TP73, PGR, HIC2, MTHFR, TFF1, MLLT7,
SL.C5A8, THBS1, SOCS2, ACTB, CDHI3, FGF18,
GSTM3, HSD17B4, HSPA2, PPPIRI3B, PTGS2, SYK,
TERT, TITF1, BRACAI, AATF, ABCBI1, ABCCI, ABII,
ABL1,AF1Q, AF3P21, AF4, AF9, AFF3, AKAP12, AKAPY,
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ALEX3, ALK, ALOXI15, APAFl, APC, ARHA,
ARHGAP26, ARHGEF12, ARNT, ATBF1, ATF1, ATM,
AXIN2, BCAS3, BCAS4, BCL1, BCL10, BCLI11A,
BCL11B, BCL2, BCLS, BCL7A, BCR, BIRC3, BMPRIA,
BRCA2, BRD4, BRIP1, BTG1, BUB1B, CAGE-1, CARS,
CASCS5, CCDC6, CCND2, CCND3, CDH11, CDKNIB,
CDKN2A, CDX2, CEP110, CKN1, CLP1, CLTC, CLTCL1,
CNC, COLIAl, COX6C, CREBBP, CXXC6, DAB2IP,
DDIT3, DDX43, DIRC1, DIRC2, DKKI1, E2F3, EEN,
EGFR,ELL, EPS15,ERBB2, ERC1, ERCC1, ERCC4,ERG,
ETV1, ETV6, EVIl, EWSR1, EXTI1, EXT2, FANCA,
FANCD?2, FANCF, FAS, FBP17, FCRL4, FEV, FGFR1,
FHIT, FLI1, FOXO3A, FUS, FVTI1, GAS7, GLI1, GNAS,
GOLGAS, GOPC, GRB2, HCMOGT-1, HIST1H4I, HLF,
HMGA2, HOXA13, HOXC11, HOXC13, HOXD13, HSP-
BAP1, HSPCB, HSPD1, HSPH1, IKZF2, INTS6, IRF4,
JAG1, JAG2, JAK2, JARIDI1 A, JAZF1, IMID2C, JUN, KIT,
KITLG, KLFS5, KLF6, LASP1, LDB1, LHFP, LMOI,
LMO2, LPHN2, LPP, LYL1, MADH4, MAF, MAFB,
MDM2, MDS2, MET, MKLI, MLF1, MLHI, MLL,
MLLT10, MMP2, MN1, MRE11B, MSF, MSH2, MSH6,
MSI2, MUC1, MUTYH, MXI1, MYC, MYH9, MYST3,
NF1, NFKBI1, NIN, NKX2-5, NONO, NOTCHI, N-RAS,
NTRK3, NUMALI, NUP214, NUP98, OLIG2, P53, PALB2,
PAX2, PAXS, PAX7,PAX9,PBX1,PCM1, PCSK7, PDGFB,
PDGFRA, PDGFRB, PHOX2B, PICALM, PLAG1,PLCBI,
PLK, PML, PMS1, POLH, POUSFIP1, POUGF2,
PPPIR13L, PRDM16, PRRX1. PSIP1, PTCH, RABEPI1,
RADSIL1, RADS53, RANBP17, RAPIGDS1, RAP2B,
RARA, RASSF1, RBI1, RBL2, RBM15, RBMS5, RCHY1,
RECQL,RECQL5,RET, RUNX, RUNX1T1, SBDS, SDHC,
SDHD, SET, SHH, SIL, SIX1, SNAI2, SPIl1, 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, WT1, WWOX, XPC,
7ZBTB16, ZNF146 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.

[0136] The “target DNA region” may be a repetitive
sequence interspersed in a genome. In particular, a methyla-
tion degree of a repetitive sequence that is apparently methy-
lated 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 Alulb,
Alulo, AluSc, AluSg, AluSg/x, AluSp, AluSq, AluSg/x,
AluSx, AluY, FRAM, FLAM_A, MIR, MIRb, MIR3,
L1Med, LIM4, L1M5, LIMA3, LIMA7, LIMA9, LIMC,
LIMC2, LIMC4, LIMC4a, LIMCS, LIMDa, LIMDI,
L1MD2,L1MEe, LIME3A,L1PA15,L1PREC2,1.2,1.3,and
HAL1 are known.

[0137] 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.

[0138] 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
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group genes, (4) inert processed pseudogenes reversely trans-
ferred from RNA or protein, and (5) gene sequences amplified
by gene duplication.

[0139] First, as a repeat composed of a relatively short
nucleotide sequence, sequences such as (A)n, (T)n, (GA)n,
(CA)n, (TAA)n, (GGA)n, (CAGCO)n, (CATA)n, (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), (CACCC)n,
(TATATG)n, (CATATA)n, (TCTCTG)n, (AGGGGG)n,
(CCCCCA)n, and (TGGGGG)n (n means the number of rep-
etition) 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, Tigger?,
Charlieda, 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.

[0140] As to asequence that exists in multicopy in genes, if
aspecific oligonucleotide ofthe present method can be set for
genes existing in multicopy in a genome as a result of gene
duplication, as well as ALR6 as a sequence existing in cen-
tromere, 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.

[0141] It is also known that a retrovirus, a retrotransposon
having LTR (Long terminal repeat) in its terminal, an endog-
enous sequence such as MaL.Rs (Mammalian apparent LTR-
Retrotransposons) considered to be derived from viruses, and
LTR derived from a retrovirus exist in multicopy in one
genome.

[0142] For example, as the LTR derived from a retrovirus,
concretely, subfamilies such as LTR1. LTR1B, LTRS, 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. Fur-
ther, MalLRs 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 MLT1AL,
MLT1A2, MLTIB, MLTIC, MLTID, MLTIF, MLTIG,
MLT1H, MLT1J, MLT1K, MLT1, MLT2CB, MSTA,
MSTA-int, MSTB, THE1A, THE1B, THE1B-internal, and
THEL! can be recited.

[0143] The interspersed repetitive sequences are character-
ized 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
Interspersed Elements: long-chain interspersed repetitive
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sequences) according to the length. Most of SINES are
sequences belonging to the Alu family. A common feature of
the Alu family is thatit 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, AluJb, 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 sub-
families such as LINE-1, LINE2, and LINE3 broadly exist in
agenome. As for LINE-1, for example, L1IM1, L1M2, L1M3,
L1M3d,L1M4,L1M4c, LIMA2, LIMA7,L1IMAS, LIMA9,
L1MB1, LIMB1, LIMB3, L1MB4, LIMBS5, LIMB6,
LIMB7, LIMCa, LIMCb, LIMC2, LIMC3, LIMC4,
L1MC4a, LIMC5, L1MDa, LIME, L1MEc, LIMEd,
L1IMEg, LIME], L1IME2, L1IME3, LIME3A, LIME3B,
L1ME4a, L1PB3, L1P4, L1PA2, L1PA3, L1PA4, L1PAS,
L1PA6, L1PA7, LIPA10, LIPA12, L1PAI3, LI1PA14,
L1PA16, L1PBI1, L1PB3, L1PB4, L1PREC2, and HAL1 are
known, and as LINE-2, subfamilies such as L.2 and L2c are
known.

[0144] 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.

[0145] Theterm quantificationin“quantify or detect DNA”
is estimation of methylation frequency or an index value
correlated therewith in the target DNA region in the speci-
men, 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 when the specimen is 1 mL of serum.

[0146] 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 methy-
lated DNA exists in the target DNA region in the specimen
when the methylated DNA antibody is detected, and repre-
sents 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 oligo-
nucleotide is not detected.

[0147] 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 add-
ing an annealing buffer to the double-stranded DNA, a mix-
ture 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.

[0148] 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-po-
sition is methylated in single-stranded DNA, and more con-
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cretely it may be the methylcytosine antibody. Also a com-
mercially 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, methy-
lated 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 gener-
ated by using S-methylcytidine, S-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 IgG fraction
(polyclonal antibody) following immunization with a puri-
fied 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 recogniz-
ing methylated DNA or methylcytosine is desired, use of a
monoclonal antibody is desired.

[0149] 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 anti-
body produced by the hybridoma is selected for preparation
of a methy! cytosine antibody (monoclonal antibody). When
amonoclonal 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 admin-
istration 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 for immunization. Also, by thoroughly
mixing an adjuvant solution (prepared, for example, by mix-
ing 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.

[0150] 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 pre-
pare 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 hemag-
glutinating virus of Japan (HVI), polyethyleneglycol (PEG)
and the like are recited. Cell fusion may be conducted by a
method using a high voltage pulse.

[0151]  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
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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 anti-
body against a soluble antigen, a radioisotope immune assay
(RTA), an enzyme-linked immunosorbent assay (ELISA) and
the like can be recited.

[0152] Considering the property of the methylated DNA
antibody (one antibody binds to one methylated base (cy-
tosine)), 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 quantifica-
tion accuracy and detection sensitivity is expected.

[0153] The term “specific oligonucleotide” means an oli-
gonucleotide 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 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 oligo-
nucleotide that will not inhibit binding between methylcy-
tosine in the target DNA region and the methylcytosine anti-
body, and is capable of binding with single-stranded DNA
containing the target DNA region by complementation.
[0154] The wording “nucleotide sequence capable of bind-
ing 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 con-
taining 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 nucle-
otide sequence containing a nucleotide sequence comple-
mentary 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 methy-
lated DNA antibody to a methylated base (cytosine) in the
single-stranded DNA containing the target DNA region”
means that the nucleotide sequence ofthe specific oligonucle-
otide is such a nucleotide sequence that complementary bind-
ing 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 (cy-
tosine), but also a peripheral space where the methylated base
(cytosine) exists 1s also occupied. Therefore, the specific oli-
gonucleotide 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.

[0155] The present invention enables simultaneous detec-
tion 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
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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, itis possible to
increase the amount of methylated DNA to be measured.
[0156] As concrete examples of the “specific oligonucle-
otide”, anucleotide sequence of any of SEQID NOs: 131024,
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.

[0157] 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.

[0158] Besides this, in Second step, as a preferred form in
forming the complex of the single-stranded DNA, the methy-
lated 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 oligonucle-
otides. It may be designed to have usually 10to 100 bases, and
more preferably 20 to 50 bases. The counter oligonucleotide
1s not designed on the nucleotide sequence where the specific
oligonucleotide and the target region bind. The counter oli-
gonucleotide 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 oligo-
nucleotide (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 atleast 10 times, and usually 100 times or more
compared to the target DNA region.

[0159] 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 com-
plex 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.

[0160] The material and form of the support are not par-
ticularly 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, polymethyl-
methacrylate, polysulfone, polyacrylonitrile and nylon, or the
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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 ceramics, metal
oxides and the like may be used.

[0161] 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
region to the support via the specific oligonucleotide, the
methylated DNA antibody is quantified or detected by its
identification function (to be described later).

[0162] 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 com-
plex, 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.

[0163] 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 par-
tially coated with streptavidin, or the like) is recited.

[0164] 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 plas-
tic 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.

[0165] Other concrete methods may be practiced in the
following manners, using “biotinylated specific oligonucle-
otide” 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 oligo-
nucleotide 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 oligonucle-
otide (the bound body formed in this stage includes a bound
body between single-stranded DNA containing an unmethy-
lated target DNA region and the specific oligonucleotide, as
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well as a bound body between single-stranded DNA contain-
ing the methylated target DNA region and the specific oligo-
nucleotide). (b) By adding the mixture obtained in the above
(a)to asupport coated with streptavidin, and retaining itat37°
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,, 3mM 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 immobi-
lized 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 oligonucle-
otide).

[0166] (c) An appropriate amount (for example, 100
pL/well ofa 4 pg/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 com-
plex 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 unmethy-
lated 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,, 3 mM Na,HPO.7H,0, 154 mM NaClpH 7.4))
is added, for example, in a proportion of 300 pl/well, and the
solution is removed. This washing operation is repeated sev-
eral times, to leave the complex on the well (selection of a
complex).

[0167] The annealing buffer used in (a) is not limited to the
annealing buffer desctibed 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 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.

[0168] The washing operationin (b)and (c)is important for
removing the methylated DNA antibody that is not immobi-
lized 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 restric-
tion enzyme to be described later and suspended in the solu-
tion, 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.
[0169] 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 con-
ducted in the stage previous to the immobilization of the
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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 oligonucle-
otide immobilized to the support coated with streptavidin. For
making double-stranded DNA containing the target DNA
region possessed by genomic DNA contained in the biologi-
cal 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 spe-
cific oligonucleotide by about 1010 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 tar-
get DNA region and the methylated antibody). Thereafter, the
operation of (c) may be practiced, to form and select a com-
plex (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).

[0170] The operations of the above (a) to (c) may be con-
ducted 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 oligo-
nucleotide is formed is developed by achromatostrip 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 biologi-
cal 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 methylated tar-
get DNA region and the methylated antibody). Then an
appropriate amount of the methylated DNA antibody is devel-
oped 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 biotinylated spe-
cific 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 unmethy-
lated 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 contain-
ing the methylated target DNA region, a biotinylated specific
oligonucleotide, and a methylated DNA antibody, the com-
plex 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
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mM Na,HPO.7H,0, 154 mM NaCl pH 7.4))) may be con-
ducted between operations without causing any problem.
[0171] The “identification function” in Third step is a func-
tion 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 methy-
lated DNA antibody labeled with europium, gold colloid,
latex beads, a radioisotope, a fluorescent substance (FITC or
the like), horseradish Peroxidase (HRP), alkaline phos-
phatase, 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.

[0172] 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 methy-
lated DNA antibody can be indirectly quantified or detected
by using a secondary antibody to which the quantifiable or
detectable recognition function is imparted.

[0173] 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 func-
tion, 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: avail-
able from PerkinElmer) is added to a complex, and left still at
room temperature for about an hour, to promote binding of the
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/fluorescence 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 for
immobilization 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 add-
ing and mixing HRP-labeled streptavidin with the biotiny-
lated 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.

[0174] The present invention includes a modified method
(Modified method 1)additionally comprising a step of digest-
ing unmethylated single-stranded DNA by a methylation sen-
sitive 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.

[0175] The “methylation sensitive restriction enzyme” in
these modified methods (Modified method 1 and Modified
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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 sensi-
tive 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 sensi-
tive 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 methy-
lation 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).
[0176] 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 unmethy-
lated cytosine without digesting a recognition sequence con-
taining 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.

[0177] Asafearina digestion treatment with a methylation
sensitive restriction enzyme, the possibility that the recogni-
tion sequence containing unmethylated cytosine may not be
completely digested (so called “DNA remaining undi-
gested”) 1s 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.

[0178] 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 (cy-
tosine)), a region where a number of methylated bases (cy-
tosine, CpQG) exist is desirably selected as a target DNA
region, and from the viewpoint of minimizing “DNA remain-
ing undigested”, a region where a number of recognition sites
of a methylation sensitive restriction enzyme exist is desir-
ably selected.

[0179] 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 recogni-
tion 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
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methylation sensitive restriction enzyme capable of digesting
single-stranded DNA (the methylation sensitive restriction
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.
[0180] As the specific masking oligonucleotide, more con-
cretely, 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 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.

[0181] The specific masking oligonucleotide to be mixed
with the DNA sample derived from genomic DNA may be
onekind 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 oligonucleotide
1s used for every recognition site of the methylation sensitive
restriction enzyme contained in the target DNA region, bind-
ing 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 methy-
lated target DNA region can be decreased (of course, the
methylated DNA antibody binds to CpG other than the rec-
ognition site, however, when the methylated DNA antibody is
quantified or detected, the quantification accuracy and the
detection sensitivity are decreased). For example, it is par-
ticularly 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 speci-
men, but is not methylated at 100% in a healthy subject
specimen).

[0182] Inthese Modified methods (Modified method 1 and
Modified method 2), by conducting the step of digesting by at
least one kind of methylation sensitive restriction enzyme
after First step and before Third step, it is possible to mini-
mize (exclude) formation of a complex comprising an unm-
ethylated target DNA region, so that the quantification accu-
racy and the detection sensitivity of methylated DNA in the
target DNA region are improved.

[0183] InModified 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
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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 pL of a specimen solution
containing single-stranded DNA obtained in First step, 3 ul
of an optimum 10x 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 uL, 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 gen-
erated single-stranded DNA because the recognition site of
the methylation sensitive restriction enzyme is not methy-
lated) suspended in the treatment solution from the treatment
solution, it is necessary to conduct a washing operation simi-
lar to that executed in formation of a complex and (or) selec-
tion again after end of this operation.

[0184] InModified 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 methy-
lation sensitive restriction enzyme as its part, after end of First
step and before start of Third step, may be concretely con-
ducted, for example, in the following manner. To 10 uL. of a
specimen solution containing single-stranded DNA obtained
in First step, 3 pL of an optimum 10x buffer, 15 U of a
methylation sensitive enzyme (Hhal, Hhal or the like), about
10 pmol of the specific masking oligonucleotide for one spe-
cific 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 uL,
and then incubated at 37° C., for example, for an hour to
overnight. As aresult, 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 com-
plex, the treatment solution may be directly used for forma-
tion of acomplex 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 methy-
lated) suspended in the treatment solution from the treatment
solution, it is necessary to conduct a washing operation simi-
lar to that executed in formation of a complex and (or) selec-
tion again after end of this operation.

[0185] In the present invention, in one preferred embodi-
ment, “a DNA sample derived from genomic DNA contained
in the biological specimen” is a DNA sample that is prelimi-
narily digested with a restriction enzyme recognition cleav-
ing 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
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single-stranded DNA is, the better the operability is and 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 con-
ducted 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 biologi-
cal 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 restric-
tion enzyme treatment method may be used. When the speci-
men 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.

[0186] In one preferred embodiment, “a DNA sample
derived from genomic DNA contained in the biological speci-
men” is a DNA sample that has been digested with at least one
kind of methylation sensitive restriction enzyme. By prelimi-
narily digesting a biological specimen itself with a methyla-
tion 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 treat-
ment may be conducted using a methylation sensitive restric-
tion 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 plL of a specimen solution, 5 ulL of an optimum
10x 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 puL, and then incubated at 37°
C., for example, for an hour to overnight. Alternatively, to 10
pL of a specimen, 5 ul. of an optimum 10x buffer, 15 U of a
methylation sensitive restriction enzyme (Hpall, Hhal or the
like), about 15 pmol ofa specific masking oligonucleotide for
one specific site among recognition sequences of the methy-
lation 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
uL, 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 gener-
ally used amount of a restriction enzyme, whereas when the
specimen is a tissue lysate, a cell lysate or the like, the treat-
ment 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.

[0187] As a method of quantifying or detecting minor sub-
stances contained in a biological sample such as blood or
urine, immunological measuring methods are generally used.
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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 opera-
tion 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 labo-
ratories 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 pos-
sible. Concretely, such methods may be executed in the fol-
lowing manner.

[0188] Method 1: A sample after end of First step is added
with the biotinylated specific oligonucleotide, to cause for-
mation of a bound body between single-stranded DNA con-
taining 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 con-
taining 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
methylated antibody having the function, to cause formation
of a complex of the single-stranded DNA containing the
methylated target DNA region, the biotinylated specific oli-
gonucleotide, and a methylated DNA antibody having the
fanction (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 com-
plex). 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 streptavi-
din. 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.

[0189] Method 2: A sample after end of First step is added
with the biotinylated specific oligonucleotide, to cause for-
mation of a bound body between single-stranded DNA con-
taining 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 con-
taining 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 (in-
troduction) 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 hav-
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ing 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 con-
taining 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). 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.

[0190] Method 3: Upon dropping (introduction) of the
biotinylated specific oligonucleotide into an introduction part
of a chromatostrip, the oligonucleotide migrates in a devel-
opment part by a capillary phenomenon, and is trapped in the
part preliminarily coated with streptavidin. Then, upon drop-
ping (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 oligonucle-
otide, but also a bound body between single-stranded DNA
containing an unmethylated target DNA region and the spe-
cific oligonucleotide). Then, upon dropping (introduction) of
a methylated antibody having the function into an introduc-
tion 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 oligo-
nucleotide fails to form a complex). By quantifying or detect-
ing the methylated DNA antibody forming the obtained com-
plex according to its function, methylated DNA in the target
DNA region can be quantified or detected.

[0191] Method 4: Upon dropping (introduction) of the
biotinylated specific oligonucleotide into an introduction part
of a chromatostrip, the oligonucleotide migrates in a devel-
opment 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 contain-
ing the methylated target DNA region, the biotinylated spe-
cific oligonucleotide, and the methylated DNA antibody hav-
ing the function (in this stage, the bound body between
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methylated single-stranded DNA other than in the target
DNA region and a methylated antibody fails to form a com-
plex). By quantifying or detecting the methylated DNA anti-
body contained in the obtained complex according to its
function, methylated DNA in the target DNA region can be
quantified or detected.

[0192] Also a plurality of detection sites may be provided
on a single chromatostrip (the specific oligonucleotides
capable of trapping different target DNA regions are immo-
bilized 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, itis possible to dramatically improve the detec-
tion sensitivity. Also, using a number of the specific oligo-
nucleotides having the function capable of trapping a plural-
ity 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
singletarget region, and using these on the side of a support or
on the side of detection will also improve the detection sen-
sitivity dramatically.

[0193] The restriction enzyme, the specific oligonucle-
otide, or the methylated DNA antibody which may be used in
the present invention as described above is useful as a reagent
in a detectionkit. The present invention also provides a detec-
tion kit containing such a restriction enzyme, the specific
oligonucleotide, or the methylated DNA antibody and so on
as aregent, 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 inven-
tion implies use in the form of a detection kit or a detection
chip as described above utilizing a substantial principle of the
method.

Examples

[0194] 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

[0195] 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 1x107 of cells. The obtained cells were added
witha SEDTA buffer [10 mM Tris-HC1 pH 8.0, 10 mM EDTA
pH 8.0, 100 mM NaCl] in a volume of 10 times, and homog-
enized.

[0196] The obtained mixture was added with proteinase K
(Sigma) in a concentration of 500 pg/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-
HCl, pH 8.0. The aqueous layer was collected, and added with
NaClin a concentration 0of 0.5 N, and the precipitate (genomic
DNA) generated by an ethanol precipitation treatment was
collected. 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 ug/ml, and incu-
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bated at 37° C. for 1 hour, and then subjected to a phenol/
chloroform extraction treatment. The aqueous layer was col-
lected, added with NaCl in a concentration of 0.5 N, and the
precipitate (genomic DNA) generated by an ethanol precipi-
tation treatment was collected. The collected precipitate was
rinsed with 70% ethanol, to obtain Capan-2 genomic DNA.
[0197] Each of 500 ng/20 uL 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.

[0198] Each 20 pL of the prepared genomic DNA solution,
10 U of restriction enzyme Xspl, and 5 ul. of 10x buffer
optimum for Xspl (200 mM Tris-HC1 pH 8.5, 100 mM
MgCl,, 10 mM Dithiothreitol, 1000 mM KCl) were mixed,
and added with sterilized ultrapure water to make the liquid
volume 50 pl, and the liquid was incubated at 37° C. for 1
hour, to prepare a genome solution.

[0199] 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/uL
solution in TE buffer was prepared in the following manner.
[0200] 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 oligo-
nucleotide solution 1.

[0201] 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 oligo-
nucleotide solution 1.

[0202] A solution of 5'-end biotinylated oligonucleotide
having anucleotide sequence of SEQ ID NO: 14 for obtaining
a target region of SEQ ID NO: 2 was named a specific oligo-
nucleotide solution 2.

[0203] 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 oligo-
nucleotide solution 3.

[0204] 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 oligo-
nucleotide solution 4.

[0205] A solution of 5'-end biotinylated oligonucleotide
having anucleotide sequence of SEQ ID NO: 17 for obtaining
a target region of SEQ ID NO: 5 was named a specific oligo-
nucleotide solution 5.

[0206] A solution of 5'-end biotinylated oligonucleotide
having a nucleotide sequence of SEQ ID NO: 18 for obtaining
atarget region of SEQ ID NO: 6 was named a specific oligo-
nucleotide solution 6.

[0207] 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 oligo-
nucleotide solution 7.

[0208] A solution of 5'-end biotinylated oligonucleotide
having anucleotide sequence of SEQ ID NO: 20 for obtaining
a target region of SEQ ID NO: 8 was named a specific oligo-
nucleotide solution 8.

[0209] A solution of 5'-end biotinylated oligonucleotide
having a nucleotide sequence of SEQ ID NO: 21 for obtaining
atarget region of SEQ ID NO: 9 was named a specific oligo-
nucleotide solution 9.
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[0210] A solution of 5'-end biotinylated oligonucleotide
having anucleotide sequence of SEQ ID NO: 22 for obtaining
a target region of SEQ ID NO: 10 was named a specific
oligonucleotide solution 10.

[0211] 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.

[0212] A solution of 5'-end biotinylated oligonucleotide
having anucleotide sequence of SEQ ID NO: 24 for obtaining
a target region of SEQ ID NO: 12 was named a specific
oligonucleotide solution 12.

[0213] Equivalent amounts of the specific oligonucleotide
solutions 1 to 12 were mixed, to prepare a specific oligonucle-
otide solution 13.

[0214] 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/pl
solutions in TE buffer were prepared. Equivalent amounts of
the counter oligonucleotide solutions targeting the same
DNA region were mixed, to prepare respective counter oli-
gonucleotide mixed solutions shown below.

[0215] A mixed solution of oligonucleotides of SEQ 1D
NOs: 25 to 42 was named a counter oligonucleotide mixed
solution 1.

[0216] A mixed solution of oligonucleotides of SEQ 1D
NOs: 43 to 60 was named a counter oligonucleotide mixed
solution 2.

[0217] A mixed solution of oligonucleotides of SEQ 1D
NOs: 61 to 66 was named a counter oligonucleotide mixed
solution 3.

[0218] A mixed solution of oligonucleotides of SEQ 1D
NOs: 67 to 70 was named a counter oligonucleotide mixed
solution 4.

[0219] A mixed solution of oligonucleotides of SEQ 1D
NOs: 71 to 76 was named a counter oligonucleotide mixed
solution 5.

[0220] A mixed solution of oligonucleotides of SEQ 1D
NOs: 77 to 82 was named a counter oligonucleotide mixed
solution 6.

[0221] A mixed solution of oligonucleotides of SEQ 1D
NOs: 83 to 88 was named a counter oligonucleotide mixed
solution 7.

[0222] A mixed solution of oligonucleotides of SEQ 1D
NOs: 89 to 94 was named a counter oligonucleotide mixed
solution 8.

[0223] A mixed solution of oligonucleotides of SEQ 1D
NOs: 95 to 100 was named a counter oligonucleotide mixed
solution 9.

[0224] A mixed solution of oligonucleotides of SEQ 1D
NOs: 101 to 106 was named a counter oligonucleotide mixed
solution 10.

[0225] A mixed solution of oligonucleotides of SEQ 1D
NOs: 107 to 112 was named a counter oligonucleotide mixed
solution 11.

[0226] A mixed solution of oligonucleotides of SEQ 1D
NOs: 113 to 118 was named a counter oligonucleotide mixed
solution 12.

[0227] Equivalent amounts of the above counter oligo-
nucleotide mixed solutions 1 to 12 were mixed, to prepare a
counter oligonucleotide mixed solution 13.
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[0228] 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.

[0229] Solution A: specific oligonucleotide solution 1 and
counter oligonucleotide mixed solution 1

[0230] Solution B: specific oligonucleotide solution 2 and
counter oligonucleotide mixed solution 2

[0231] Solution C: specific oligonucleotide solution 13 and
counter oligonucleotide mixed solution 13

[0232] In a PCR tube, 30 pL of the genome solution pre-
pared as described above, 30 pL of either one of the Solutions
AtoC, 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 pl. 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 tem-
perature, to promote formation of a bound body between the
5'-end biotin-labeled oligonucleotide and the DNA fragment.
[0233] 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 frag-
ments to wells. Thereafter, the solution was removed by
pipetting, and each well was washed with 200 uLL 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.

[0234] Each well was added with 100 ul of a methylcy-
tosine antibody [available from Aviva Systems Biology, 0.5
pg/mlL 0.1% BSA-containing phosphate buffer (1 mM
KH,PO,, 3 mM Na,HPO.7H,0, 154 mM NaCl pH 7.4) solu-
tion], and left still for 1 hour at room temperature. Solutions
in wells were 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 pH7.4)] three times.
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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.
[0236] Each well was added with 150 uL. 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 excita-
tion 340 nm/fluorescence 612 nm.

[0237] The result is shown in FIG. 1. Methylation fre-
quency 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 Solu-
tion 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.

[0238] In the present experiment, by simultaneously mea-
suring methylation frequencies or index values correlated
therewith of a plurality oftarget DNA regions, itis possible to
measure methylation frequency or an index value correlated
therewith more effectively than measuring methylation fre-
quency 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 can-
cer. Also it was confirmed that mixing of a specific oligo-
nucleotide and a counter oligonucleotide, and the specific
oligonucleotides utilized in the present examination is useful
for cancer diagnosis.

INDUSTRIAL APPLICABILITY

[0239] Based on the present invention, it becomes possible
to provide a method of quantifying or detecting methylated
DNA in a target DNA region in a genomic DNA contained in
abiological specimen in a simple and convenient manner, and

[0235] Each well was added with 100 uL. of an Bu-N1- ~ §0 o ) o
labeled mouse IgG antibody [available from PerkinElmer, [0240]  Free Text in Sequence Listing
0.05 pg/mL 0.1% BSA-containing phosphate buffer (1 mM [0241] SEQID NOs:13 to 24
KH,PO,, 3 mM Na,HPO.7H,0, 154 mM NaCl pH 7.4) solu- [0242] Designed biotinated oligonucleotide for fixation
tion], and left still at room temperature for 1 hour, and then [0243] SEQIDNOs:25to 118
solutions in the wells were removed by pipetting, and each [0244] Designed oligonucleotide
SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 134

<210> SEQ ID NO 1

<211> LENGTH: 1138

«212> TYPE: DNA

<213> ORGANISM: Homo sgapiens

<400> SEQUENCE: 1

taggaaagaa tagttttgct ttttettatyg attaaaagaa gaagccatac tttcectaty 60

acaccaaaca ccccgattca atttggcagt taggaaggtt gtatcgegga ggaaggaaac 120
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-continued

ggggceggggy cggatttett tttaacagag tgaacgcact caaacacgec tttgctggea 180
ggcgggggag cgeggetggg ageagggagg ccggagggeg gtgtgggggg caggtgggga 240
ggagcccagt cctectteet tgccaacget ggetetggeg agggctgett ccggetggtyg 300
ceceeceggyggyg agacccaace tggggcgact tcaggggtge cacatteget aagtgetegg 360
agttaatagc acctecteceg agcactceget cacggcgtee ccttgceetgg aaagataccyg 420
cggteccectee agaggatttyg agggacaggg tcggaggggg ctetteegec agcaccggag 480
gaagaaagayg gaggggctgg ctggtcacca gagggtgggyg cggaccgcegt gcegcteggeg 540
gctgeggaga gggggagage aggcageggg cggeggggag cagcatggag ccggeggegg 600
ggagcagcat ggagcctteg gctgactgge tggccacgge cgeggeccgg ggtcegggtag 660
aggaggtgcg ggcgetgetg gaggeggggyg cgctgcccaa cgcaccgaat agttacggte 720

ggaggccgat ccaggtgggt agagggtctyg cagcgggage aggggatggce gggcgactet 780
ggaggacgaa gtttgcaggg gaattggaat caggtagcge ttecgattctc cggaaaaagg 840
ggaggcttee tggggagttt tcagaagggg tttgtaatca cagacctect cctggegacg 900
cectgygggge ttgggaagee aaggaagagyg aatgaggage cacgegegta cagatcetete 960
gaatgctgag aagatctgaa ggggggaaca tatttgtatt agatggaagt atgctcttta 1020
tcagatacaa aatttacgaa cgtttgggat aaaaagggag tcttaaagaa atgtaagatg 1080
tgetgggact acttagecte caattcacag atacctggat ggagettate tttettac 1138
<210> SEQ ID NO 2

<211> LENGTH: 875

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

tagccagata ttecetgegy ggeccgagag tetteectat cagacceegy gatagggaty 60
aggcccacag tcacccacca gactetttgt atageccegt taagtgcace ccggectgga 120
gggggtgygtt ctyggtagaa geacgteegy gecegegeegy atgectecty gaaggegect 180
ggacccacge caggtttcee agtttaatte ctcatgactt agegteccag ccegegeace 240
gaccagegee ccagttecee acagacgeeg gegggeccgg gagectegeg gacgtgacge 300
cgegggegga agtgacgttt tecegeggtt ggacgeggeg cteagttgee gggeggggga 360
gggegegtee ggtttttete aggggacgtt gaaattattt ttgtaacggg agtegggaga 420
ggacggggeyg tgecccgacg tgegegegeg tegtecteee cggegeteet ccacageteg 480
ctggeteceg ccgeggaaag gegtcatgee geccaaaace ccccgaaaaa cggecgecac 540
cgecgeeget geegecgegy aacccecgge accgecgecg ccgeeccecte ctgaggagga 600
cccagagcag gacagcggec cggaggacct gectctegte aggtgagega gcagagecge 660
cgtegectea cgegggaagyg gegeccceggg tgtgegtagg gegggegeca aggceggeteg 720
gcggggatee gtectegeca ggggecegggt cccggeggga ggaggegeec teectgecee 780

cgecacggey gagegtetge agaatggtga caggatteotyg ggttettggy cgaggggtet 840

cggcttcaac ttgacaggtg tecgggegggt gggge 875

<210> SEQ ID NO 3
«211> LENGTH: 596
«212> TYPE: DNA
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 3
taggggaacc aaactctgtt tccaggggag tggagagaga aactgggtcec cccteceegta 60

gctectggga cacagctgag ccagecacag gatctgggga caaccggggce ggatcccecce 120
tttegggagy cggtggcate agttcagagt ccgecattttt attcateggg gaagegtggy 180
gagaaggatyg ggctggagcet gggtcctggt ctgaaggaca gcagtccgga gctaacggtt 240
gagtctccaa agtcttcata ctgcagagga agcacagcgg agattagect cagccaggat 300
ggcttcgaag ttectcaggga tccgacgcag agctaaagaa acccacctgt getteectece 360
tecttetggga gtaggcagaa gactcceccggyg aggagaggcyg aacagcggac gccaattcett 420
ttgaaagcac tgtgttectt agcaccgegg gtcegectacgg gectettget gtcegegggat 480
ttcggtecac cttecgattyg ggcecgecgca teccggatca gatttegegg gegacccacy 540
gaacccgegy agecgggacyg tgaaaggtta gaaggtttece cgttceccatce aagecce 596
<210> SEQ ID NO 4

<211> LENGTH: 831

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

tagggetect cgtggetget gggagttgta gtetgaacge ttetatetty gegagaageg 60
cetacgetee coctacegag tecegeggta attottaaag caccetgeace gecceeeege 120
cgectgcaga gggoegecagea ggtettgeace ctettetgea teteattete caggetteag 180
acctgtetee cteatteaaa asatatttat tatcgagete ttacttgeta cecageacty 240
atataggcac tcaggaatac aacaatgaat aagatagtag aaaaattceta tatcctcata 300
aggcttacgt ttecatgtac tgaaagcaat gaacaaataa atcttatcag agtgataagg 360

gttgtgaagg agattaaata agatggtgtg atataaagta tctgggagaa aacgttaggg 420

tgtgatatta cggaaagecet tectaaaaaa tgacatttta actgatgaga agaaaggate 480
cagctgagag caaacgcaaa agetttette cttccaccet teatatttga cacaatgeag 540
gattccteca aaatgattte caccaattet gecctcacag ctetggettg cagaatttte 600
caccccaaaa tgttagtate tacggeacca ggtceggegag aatectgact ctgeacecte 660
ctccecaact ccatttectt tgettectee ggcaggegga ttacttgece ttacttgtea 720

tggcgactgt ccagetttgt gccaggagec tcgcaggggt tgatgggatt ggggttttec 780
ccteccatgt getcaagact ggegetaaaa gttttgaget tcetcaaaagt ¢ 831
<210> SEQ ID NO 5

<211> LENGTH: 623

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

tagggggcga gctgectgga gttgegttec aggegtecgg cccctgggee gtcacegegyg 60
ggegecegeg ctgagggtyg gaagatggtg gtgggggtgyg gggegeacac agggegggaa 120
agtggcggta ggegggaggyg agaggaacgc gggccctgag cegeecgege gegcgectec 180

ctacgggege cteecggeage cctteoegeg tgegeaggge tcagagecgt tcocgagatet 240
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tggaggteeg ggtgggagtg ggggtggggt gggggtgggy gtgaaggtgg ggggegggey 300
cgetcaggga aggcegggtge gegectgegg ggeggagatg ggecaggggge ggtgegtggg 360
tecccagtetg cagttaaggg ggcaggagtg gegetgetca cctetggtge caaagggegyg 420
cgcageggcet gecgageteg gecctggagyg cggcgagaac atggtgegea ggttettggt 480
gacccteegyg attecggegeg cgtgcggceee gocgcegagtyg agggtttteg tggttcacat 540
cececgeggete acgggggagt gggcagegee aggggcgcocee gecegetgtgg cectegtget 600

gatgctactg aggagccagc gtc 623

<210> SEQ ID NO 6

<211> LENGTH: 675

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

tagtccegaa tectetggea cacacccace cactcaggee gegggtecag cccgegaggt 60
ttaggacgga tccaggcaga ccgcaggcte cgggtcegggyg caccgggtceca gegegeeggce 120
ctgaaggegy cgtectggge tegacttece gegegeggayg ageeggegag ccegegteey 180
agttcctgga cgagageccga gectegetta gaccgegete aggaccegge tcecteegeat 240
tetecggety ceectgtgte ctegacteac cectecttte tgeegeteet tectttectt 300
gecetgettt tactgttecee aaacaggace gettttectyg teteecaget ggaaaggagy 360
aagggagaga gtccagaaag gatcggtgat gtggaagaaa aggggaggag gggacatgga 420
gggggagace ggagagagaa cgtacgecga ggagtcagge ggegggatca aggggagteg 480
gggtgtetygy gegeggggea gagegtggag geggeagegy ccaacggteg ccaagacaac 540
cattctacge gaggacgedg cgacaggadg ggageggeca gcaggggagy ggagegegyy 600
ggaagaggaa agaggaagaa gcgctcagat geteegegge tgtegtgaag gttaaaaccey 660
aaaataaaaa tgggce 675
<210> SEQ ID NO 7

<211> LENGTH: 185

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

taggaaggag agagtgegec ggagcagegt gggaaagaag ggaagagtgt cgttaagttt 60
acggccaacg gtggattate cgggeegetg cgegtetggg ggetgeggaa tgegegagga 120
gaacaagggce atgcecagtg ggggeggcag cgatgagggt ctggecageg cegeggegeg 180
gggac 185
<210> SEQ ID NO 8

<211> LENGTH: 450

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

tagaacccag tcagagggca gcttagecaat gtgtcacagg tggggegeece gegttecggy 60
cggacgeact ggcteceegg ccggegtggg tgtggggega gtgggtgtygt geggggtgty 120

cgeggtagag cgegecageg ageccggage geggagetgg gaggageage gagegeogeg 180
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cagaaccege agegecggee tggcagggea getcggaggt gggtgggeceyg cgecgecage 240
cecgettgeag ggtceeccatt ggcegectge cggecgecct ccgeccaaaa ggcggcaagyg 300
agccgagagg ctgcttegga gtgtgaggag gacagccgga ccgagccaac gcecggggact 360
ttgttcecte cgcggagggg acteggcaac tcgcagegge agggtcectggg gecggegect 420
gggagggatc tgcgccecce actcactccece 450
<210> SEQ ID NO 9

<211> LENGTH: 1315

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

tagtcteegg cgctggegece tatggtegge cteocgacage getecggagg gaccggggga 60
gctecccagge gceecgggtga gtagecagge geggcetccee ggtecccceeg acccceecggeyg 120
ccagettttg cttteccage cagggcegegyg tggggtttgt ccgggcagtg cctegagcaa 180
ctgggaaggce caaggcggag ggaaacttgg cttcecggggag aagtgcgatc gcageecggga 240
ggcttececa geecegegyy cegggtgaga acaggtyggey ceggeccegac caggegettt 300
gtgtcgggge gcgaggatcet ggagcgaact getgegecte ggtgggecge tcecectteect 360
cecttygetee ceegggegge cgcacgeegy gteggecgygy taacggagay ggagtegeca 420
ggaatgtygge tctggggact gectegetey gggaagggga gagggtggee acggtygttag 480
gagaggegey ggagecgaga ggtggegegy gggtgecace gttgeegeayg getggagaga 540
gattgetece agtgaggege gtaccegtety ggegaggget teattettee geggegtece 600
tggaggtyggy aaagetgggt gggeatgtgt geagagaaag gggaggeggg gaggecagre 660
acttceggay ceggttetga teccaacaga cegeccageyg tttyggggacy cegacctegy 720
ggtgeegtygy tgeceggece cacgegegeg cggggctgay gggteggggy cgteecetgge 780
cgeccagett taacaaaggg tgctectete caccecegega ggaggggeag ctecggagac 840
ceggtettea gegagegggy tettagegee ggggaggtet acttectttt ggggttygeca 900
ttttactatt attattgcet ttttttttte ttcaaaagga ctggagactg atgcatgagg 960
gggctacgga ggegeaggag cggtggtgat ggtctgggaa geggagetga agtgecctgg 1020
getttggtga ggcgtgacag tttatcatga cegtgttcag gcaggaaaac gtggatgatt 1080
actacgacac cggcgaggaa cttggcaggt aaagggggta ccagaagegt accctectgg 1140
attgtggaaa tgcataacga tggggccatt gggtggtaaa caaatgcagt ttgaatcagg 1200

cgteteoeete geectttetg gagatgecgeca aatcatagag aaaagagtta ctaacccage 1260

ggtaaaccge ctgatccaag ggectggggg tggaggagay gcagcagttce aggge 1315

<210> SEQ ID NO 10

<211> LENGTH: 294

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

tagcacagta aagctggect ccagaaacac gggtatetece gegtggtget ttgeggtege 60
cgtcgttgtg geegteeggg gtggggtgtyg aggaggggac gaaggaggga aggaagggca 120

aggegggggy ggetetgega gagegegece ageccogeoct tegggeccca cagteectge 180
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acccaggttt ccattgegeg gctetectca getectteoee gecgeccagt ctggatectyg 240
ggggaggcge tgaagtcggg gceccgeectg tggececgee cggccegege ttgce 294
<210> SEQ ID NO 11
<211> LENGTH: 592
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 11
tagttagaaa aagccaaaga ttgtgcgatt tatgccccaa acccccttgt aaggggattce 60
tcacctcaac ttgtcttetg tggtcagtgt ttceeccgecce tgaatcaggg ttactgtcac 120

tatggcttte aattggecccg gcgtaggege atgctcetgeg cgtattggec teccgetectyg 180
teccccagaca ageggccate ttgggtcececceg ceccctaccgt ggggtcettet gggaattgeca 240
gtccececgete tgetetgtee ggtcacagga ctttttgeee tetgtteceg ggtccecteag 300
gcggcecaccee agtgggcaca ctceccaggeg gcegetecgge ccegegetee ctecctetge 360
ctttcattce cagctgtcaa catcctggaa ggtaggggcyg gggaggcaag cccaagtgga 420
atactgttte tggggcegegyg gtetgggttt ceacgegegt caggtcatea ceeeggagee 480
cagtggggce ggcgecgete acggggeggt gggettetgt cccgagtact cttecgeccce 540
acgagggtet cagggtgggg actegggece cecaatteee aagcacegac ¢ 592
<210> SEQ ID NO 12

<211> LENGTH: 729

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 12

taggcagget gtgeggttgyg geggggeect gtgecccact geggagtgey ggtegggaay 60
cggagagaga ageagetgtg taatcegetg gatgeggace agggegetee ccattecegt 120
cgggageecg ccgattgget gggtgtggge gecacgtgace gacatgtgge tgtattggtg 180
cagcecegeca gggtgteact ggagacagaa tggaggtget geeggacteg gaaatggggt 240
aggtgctgga gccaccatgg ccaggettge tgegggggga ggggggaagg tggtttteece 300
tecgecactgte ttaaaccgat ggectttect tggcacaggg tccactgcag catgecaaac 360
gaggaggcag gggcgtegte ccccegecee ccactgeage actggagatg gatttectgt 420
acttcggate cagggttttt gacagaagag gaagaagggyg gaggggtaga agtgttaagg 480
ggagtctget gagaaaagcet gtttttgaag ccagaagggyg tttttgtttt tataatgeca 540
tttgacagag tggaataaca gtatctaagg aaacgggtag aggacaacaa agaatggagce 600
atattcatgg cgaggagcaa aagctctacce ccattgaaag gettetttte ctecctggeg 660
acaaggacac atgcattggt ggccaaaaga gagaggagac aaaaccgctg cagatggcetg 720
atgtgaatc 729
<210> SEQ ID NO 13

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed biotinated oligonucleotide for

fixation

«400> SEQUENCE: 13
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atagggaaag tatggcttet tc 22

<210> SEQ ID NO 14

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed biotinated oligonucleotide for
fixation

<400> SEQUENCE: 14

aagtcatgag gaattaaact gg 22

<210> SEQ ID NO 15

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed biotinated oligonucleotide for
fixation

<400> SEQUENCE: 15

gtgcttecte tgcagtatga ag 22

<210> SEQ ID NO 16

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed biotinated oligonucleotide for
fixation

<400> SEQUENCE: 16

acccttatea ctetgataag at 22

<210> SEQ ID NO 17

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed biotinated oligonucleotide for
fixation

<400> SEQUENCE: 17

tggctectea gtageatcag ca 22

<210> SEQ ID NO 18

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Desgigned biotinated oligonucleotide for
fixation

<400> SEQUENCE: 18

ccteetttee agetgggaga ca 22

<210> SEQ ID NO 19

<211> LENGTH: 22

«<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed biotinated oligonucleotide for
fixation
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<400> SEQUENCE: 19

cactgggcat gcccttgttce tc 22

<210> SEQ ID NO 20

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed biotinated oligonucleotide for
fixation

<400> SEQUENCE: 20

acctgtgaca cattgctaag ct 22

<210> SEQ ID NO 21

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed biotinated oligonucleotide for
fixation

<400> SEQUENCE: 21

tgggagcaat ctetetecag cc 22

<210> SEQ ID NO 22

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed biotinated oligonucleotide for
fixation

<400> SEQUENCE: 22

aacctgggtyg cagggactgt gg 22

<210> SEQ ID NO 23

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed biotinated oligonucleotide for
fixation

<400> SEQUENCE: 23

acactgacca cagaagacaa gt 22

<210> SEQ ID NO 24

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Desgigned biotinated oligonucleotide for
fixation

<400> SEQUENCE: 24

cttagatact gttattccac tc 22

«<210> SEQ ID NO 25

«211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:



US 2011/0039273 Al

-continued

Feb. 17,2011

<223> OTHER INFORMATION: Designed oligonucleotide
<400> SEQUENCE: 25

ccaacgcetgg ctetggegag ggetgcettece

<210> SEQ ID NO 26

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 26

ggctggtgee ccecgggggag acccaacctyg

<210> SEQ ID NO 27

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 27

gggcgactte aggggtgcca cattcgctaa

<210> SEQ ID NO 28

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 28

gtgeteggag ttaatagecac ctecteegag

<210> SEQ ID NO 29

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 29

cactegetea cggegtecee ttgectggaa

<210> SEQ ID NO 30

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Desgigned oligonucleotide

<400> SEQUENCE: 30

agataccgeg gtecctecay aggatttgag

<210> SEQ ID NO 31

«211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

«<400> SEQUENCE: 31

30

30

30

30

30

30
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ggacagggtc ggagggggct cttccgecag

<210> SEQ ID NO 32

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 32

caccggagga agaaagagga ggggetgget

<210> SEQ ID NO 33

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 33

ggtcaccaga gggtggggcg gaccgegtge

<210> SEQ ID NO 34

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 34

geteggegge tgeggagagg gggagageag

<210> SEQ ID NO 35

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 35

gecagegggeg geggggagea geatggagece

<210> SEQ ID NO 36

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 36

g9cggegggy ageageatgg agecttegge

<210> SEQ ID NO 37

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 37

tgactggety gocacggeeyg cggecagggy

«210> SEQ ID NO 38

30

30

30

30

30

30

30
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<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 38

tegggtagag gaggtgcggg cgctgctgga 30

<210> SEQ ID NO 39

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 39

ggegggggey ctgcccaacy caccgaatag 30

<210> SEQ ID NO 40

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 40

ttacggtegy aggecegatece aggtgggtag 30

<210> SEQ ID NO 41

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 41

agggtetgea gegggageag gggatggegy 30

<210> SEQ ID NO 42

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 42

gecgactetgy aggacgaagt ttgcagggga 30

<210> SEQ ID NO 43

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Desgigned oligonucleotide

<400> SEQUENCE: 43

cacagacgee ggegggeceyg ggagectage 30

«<210> SEQ ID NO 44

«211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:
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<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 44

ggacgtgacyg ccgcgggcegg aagtgacgtt

<210> SEQ ID NO 45

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 45

ttccegeggt tggacgegge gectcagttge

<210> SEQ ID NO 46

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 46

cgggeggggy agggegegte cggtttttet

<210> SEQ ID NO 47

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 47

caggggacygt tgaaattatt tttgtaacyg

<210> SEQ ID NO 48

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 48

gagtcgggag aggacggggce gtgccccgac

<210> SEQ ID NO 49

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Desgigned oligonucleotide

<400> SEQUENCE: 49

gtgcegegege gtegtectee ceggegetee

<210> SEQ ID NO 50

«211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

«<400> SEQUENCE: 50

30

30

30

30

30

30
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teccacagete getggectecee gecgeggaaa

<210> SEQ ID NO 51

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 51

ggcgteatge cgcccaaaac cccccgaaaa

<210> SEQ ID NO 52

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 52

acggcecgeca ccgecgecge tgeegecgeyg

<210> SEQ ID NO 53

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 53

gaaceeeegg cacegaeegee gocgeaeeet eet

<210> SEQ ID NO 54

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 54

ggacagegge ccggaggace tgectetegt

<210> SEQ ID NO 55

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 55

caggtgageg ageagageeyg ccgtegecte

<210> SEQ ID NO 56

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 56

acgcgggaag ggcgceccecgg gtgtgegtag

«210> SEQ ID NO 57

30

30

30

33

30

30

30
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<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 57

ggcgggcgcece aaggcggctc ggcggggatc 30

<210> SEQ ID NO 58

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 58

cgteectegee aggggceggyg teceggeggy 30

<210> SEQ ID NO 59

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 59

aggaggegee ctecetgeee ceegecacyg 30

<210> SEQ ID NO 60

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 60

cggagegtet gcagaatggt gacaggatte 30

<210> SEQ ID NO 61

<211> LENGTH: 34

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 61

ctecegggag gagaggegaa cageggacge caat 34

<210> SEQ ID NO 62

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Desgigned oligonucleotide

<400> SEQUENCE: 62

ttagcaccge gggtegetac gggectettg 30

<210> SEQ ID NO 63

«211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:
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<223> OTHER INFORMATION: Designed oligonucleotide
<400> SEQUENCE: 63

ctgtecgeggg attteggtcec accttecgat

<210> SEQ ID NO 64

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 64

tgggccgecg catcecggat cagatttege

<210> SEQ ID NO 65

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 65

gggcgaccca cggaacecge ggagecggga

<210> SEQ ID NO 66

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 66

cgtgaaagygt tagaaggttt ccegttecca

<210> SEQ ID NO &7

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 67

ctgaacgett ctatettgge gagaagegece

<210> SEQ ID NO 68

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Desgigned oligonucleotide

<400> SEQUENCE: 68

tacgetecce ctaccgagte ccgeggtaat

<210> SEQ ID NO 69

«211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

«<400> SEQUENCE: 69

30

30

30

30

30

30
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tecttaaagca cctgecaccge cccecegecyg

<210> SEQ ID NO 70

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 70

cctgecagagg gcgcagcagg tcettgcacct

<210> SEQ ID NO 71

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 71

caaagggegg cgcagegget gecgageteg

<210> SEQ ID NO 72

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 72

geectggagy cggegagaac atggtygegea

<210> SEQ ID NO 73

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 73

ggttettggt gaccctecgyg attaggegeg

<210> SEQ ID NO 74

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 74

cgtgeggece geegegagty agggtttteg

<210> SEQ ID NO 75

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 75

tggttcacat ccegeggete acgggggagt

«210> SEQ ID NO 76

30

30

30

30

30

30

30
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<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 76

gggcagegee aggggegece gecgetgtygg 30

<210> SEQ ID NO 77

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 77

agggggagac cggagagaga acgtacgccyg 30

<210> SEQ ID NO 78

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 78

aggagtcagg cggcegggate aaggggagte 30

<210> SEQ ID NO 79

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 79

ggggtgtety ggegegggge agagegtgga 30

<210> SEQ ID NO 80

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 80

ggcggeageg gecaacggte gccaagacaa 30

<210> SEQ ID NO 81

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Desgigned oligonucleotide

<400> SEQUENCE: 81

ccattctacy cgaggacgeyg gcgacaggag 30

«<210> SEQ ID NO 82

«<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:
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<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 82

gggagcggcee agceaggggag gggagcegcegg gggaa

<210> SEQ ID NO 83

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 83

taggaaggag agagtgcgcc ggagcagegt

<210> SEQ ID NO 84

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 84

gggaaagaayg ggaagagtgt cgttaagttt

<210> SEQ ID NO 85

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 85

acggecaacyg gtggattate cgggeegety

<210> SEQ ID NO 86

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 86

cgegtetggg ggctgcggaa tgcegegagga

<210> SEQ ID NO 87

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Desgigned oligonucleotide

<400> SEQUENCE: 87

gaacaaggge atgeccagtyg ggggeggeag

<210> SEQ ID NO 88

«<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

«<400> SEQUENCE: 88

35

30

30

30

30

30
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cgatgagggt ctggeccageg ccgeggegceg gggac

<210> SEQ ID NO 89

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 89

cecccattgge cgectgeegg ccgeectecg cec

<210> SEQ ID NO 90

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 90

aaaaggcggce aaggagcecga gaggetgett

<210> SEQ ID NO 91

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 91

cggagtygtya ggaggacage cggacegage

<210> SEQ ID NO 92

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 92

caacgceggg gactttgtte cetecgegga

<210> SEQ ID NO 93

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 93

ggggactegy caactegeag cggcagggte

<210> SEQ ID NO 94

<211> LENGTH: 34

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 94

tggggcegge goctgggagy gatctgegee ceec

«210> SEQ ID NO 95

35

33

30

30

30

30

34
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<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 95

tagtcteegg cgetggegee tatggtegge ctecg 35

<210> SEQ ID NO 96

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 96

acagcgctece ggagggaceg ggggagetee 30

<210> SEQ ID NO 97

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 97

caggegecag ggtgagtage caggegegyge 30

<210> SEQ ID NO 98

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 98

teecceggtee coeccgaccee cggegecage 30

<210> SEQ ID NO 99

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 99

ttttgcttte ccagecaggg cgeggtgggyg 30

<210> SEQ ID NO 100

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Desgigned oligonucleotide

<400> SEQUENCE: 100

tttgtceggyg cagtgeccteg agcaactggy 30

«210> SEQ ID NO 101

«<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:
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<223> OTHER INFORMATION: Designed oligonucleotide
<400> SEQUENCE: 101

ctctgcgaga gegegeecag cccegectte gggece

<210> SEQ ID NO 102

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 102

ttgcgeggcet ctectcaget ccttecegee g

<210> SEQ ID NO 103

<211> LENGTH: 34

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 103

cccagtetgg atcectggggg aggcgctgaa gteg

<210> SEQ ID NO 104

<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 104

gggecegeee tgtggececey coeggaeege getty

<210> SEQ ID NO 105

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 105

tccagaaaca cgggtatete cgegtggtge

<210> SEQ ID NO 106

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Desgigned oligonucleotide

<400> SEQUENCE: 106

tttgeggteg cegtegttgt ggecgteegy ggt

<210> SEQ ID NO 107

«211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

«<400> SEQUENCE: 107

35

31

34

35

30

33
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ccaagtggaa tactgtttet ggggcegeggy

<210> SEQ ID NO 108

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 108

tetgggttte cacgegegtce aggtcatcac

<210> SEQ ID NO 109

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 109

cceggagece agtggggeeg gegecgetea

<210> SEQ ID NO 110

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 110

cgggygeyggty ggettetgte cegagtacte

<210> SEQ ID NO 111

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 111

ttecegeocecca cgagggtete agggtgggga

<210> SEQ ID NO 112

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 112

ctegggecce ccaattecca ageaccgace

<210> SEQ ID NO 113

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 113

gttgggeggy geectgtgee ccactgegga

«210> SEQ ID NO 114

30

30

30

30

30

30

30
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<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 114

gtgcgggtcg ggaagcggag agagaagcag 30

<210> SEQ ID NO 115

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 115

ctgtgtaatc cgctggatgc ggaccagggce 30
<210> SEQ ID NO 116

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 116

geteccecatt ceegteggga geccgecgat 30
<210> SEQ ID NO 117

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 117

tggetgggty tgggegcacg tgaccgacat 30
<210> SEQ ID NO 118

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Designed oligonucleotide

<400> SEQUENCE: 118

gtggcetgtat tggtgcagee cgecagggty 30
<210> SEQ ID NO 119

<211> LENGTH: 2661

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 119

acagacatgt gccaccatge ccagctaatt ttttgtttgt ttgtttgttt gtttgtattt 60
ttagtagaga tggggttttyg ccatgttgge caggetggte tegaactect gacctegaat 120
gataatgatc cgecgettgg cctccaaagt getaggatta caggtgtgag ccactgegee 180

aggcetggge actttettta gtagtttgag gagcaacatt tttgacagtyg tcocttetget 240

caagattcaa gatcccagat aaaattaaac catctagaga gatggcttga ttggecaaac 300
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ctggatctca tgaccacttc ttgaagtggg taagtctcat aaatgctcag tccttecact 360
atgcaactga gtggggtggg tgggaagcce ctcaaaggaa aatccggttg ttecttactag 420
aaagaaaagg aaaatggatg tgaggcagtc aaaatcagca gaggtccacc acaccaccaa 480

aatgtggtga ttaaatatgg agagacagag actaacagag gtatgtgaat attgaagtat 540

gtctggacaa tagcccaatg atgagaccaa taaaatggtt accaaaatct ggttttgagt 600
agtagtgtta aatcagacca tttagtaacc attttttgtt gcaaagtttc tagcactgcc 660
caaaccctga gtggtatatg aataactcgt ccattatgta tctetttceca gtcagcataa 720
tttatcccee acctatattc ttttctgacc actcctactt ccttetcettt accaaaatct 780
aaactctaag gctgtttett cagcaactte tttgtttaga ttggaagata aattaaacag 840
catgcgatgt tttactgact ttcagtattt aacagaggtg atttaatttt tttttaaatc 900
caaagtcaaa cttctttata agatgaagga gaaaaatgtc ttataaaatg catatgtgaa 960

gatgccttct gagtgctttc tcatgcagac ttgttctagt ctttaatgaa tcttecttgt 1020
agacactgtg gagatgaaag atggttctcc acttctactc aaagtacaaa tcaggccggce 1080
attttgaaaa agagacaggt ttattcatag ctgcagegtt agetggettt gtteccetgta 1140
caatttcact tttggttatt asaatattca ctgtaggaaa taaatttgta acccatttct 1200
catattacet acacacagaa asacaaaatt tgatatccetg gggtttattt getgagggeg 1260
ctteccataa aagegagaga gtgtgegttyg ggaaatgtgt ctggttaact cttttatgga 1320
taaactttayg tcacaatecet cceecegeeee ceteteacee ccageaceet ccocaaccetee 1380
cgactteceg ccetetcaagyg getggtgace taatageatt tttettegtyg catattttgg 1440
cgtegececa tggeetgget gecttegect gtetgagttt tttgaaatte ctgcatgtte 1500
gecccagatt aagecagtgt gtetcaggat gtgtgtteeyg ttttgttett tececttaac 1560
geteeetgty caacgtgtet ggggggagga gggcagggace gggagagagyg gaggggcaga 1620
ggcgaggage tgtccgectt gecacgtttece aatcgcatta cgtgaacaaa tagetgaggg 1680
geggecggge cagaacgget tgtgtaactt tgcaaacgtyg ccagaaagtt taaatcetete 1740
ctecttecett cactecagac actgeccget cteegggact gecgegegge teeccegttge 1800
cttececaggac tgagaaaggg gaaagggaag ggtgecacgt ccgagecagece gecttgactg 1860
gggaagggte tgaatcccac ccttggecatt gettggtgga gactgagata ccegtgetece 1920
getegectee ttggttgaag atttctectt cectcacgtyg atttgageece cgtttttatt 1980
ttetgtgage cacgtectec tcgagegggg tcaatctgge aaaaggagtg atgegetteg 2040
cctggacegt getectgete gggectttge agetetgege getagtgecac tgegececte 2100
ccgeegecgyg ccaacagcag cccccgegeg agecgecgge ggetecggge gectggegee 2160
agcagatcca atgggagaac aacgggcagg tgttcagcett getgagectg ggctcacagt 2220
accagccetca gecgeecgecgyg gaccecgggeg ccgecgteoee tggtgcagee aacgectecg 2280
cccagcagece ccgcacteeg atcctgetga tcegegacaa ccgcacegec gcggegegaa 2340
cgeggacgge cggctcatet ggagtcaceg ctggecgeoce caggeccacce gcccgtcact 2400
ggtteccaage tggctacteg acatctagag cccgcgaacce tggegecteg cgegeggaga 2460
accagacagc gccgggagaa gttectgege tcagtaacct geggecgecce agecgegtgg 2520

acggcatggt gggcgacgac ccttacaacce cctacaagta ctctgacgac aacccttatt 2580
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acaactacta cgatacttat gaaaggccca gacctggggg caggtaccgg cccggatacyg 2640
gcactggcta cttccagtac g 2661
<210> SEQ ID NO 120

<211> LENGTH: 1953

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 120

tataaattcc acgcaggcat tgaattgaat ttgttcttaa ccaaatgcegt tttatctata 60
cctggcagga atctagaagt gaaattacaa gatttatttc attttaattc tattatgaag 120
catttaatca caaataccct gaaaatgaaa agataattta tcattttacc ttgactgagce 180
aactctecte acttcacatt catgaatcca taacgcagag aggagactgg atgattaagt 240
gtttgattag agaaaacaga ttaacctagc aaacataata aatttggctc ataagcagga 300
tggctttata aatgctcaca atacctctcee tgtataaaat catgaaccac ttcctacagt 360
gatgactcca tcgaaatagt tgagaaacat aaagcaaatg catgtttatg getttetett 420
tgagacatta aaagggtatt gaaaggcata tetgattcag cttataacte tggatatata 480
ttaaggaaca tgtaagaaaa tattaatgca taaaaaaagc tacaacttct caagtgttct 540
agtttccact ttgtcaataa ttacgtttte aatgtectte tgtggactgt ttecaaaggt 600
gecaatecag acccaaagtt tcagatcact cagattcace cttaacctte ataacacaac 660
ccaatagett tacgaaaaaa gttgeatatt taggtagttyg ttateccatt atgacaaaat 720
acataaaatt agcgagatat tttttagect tcaaataagt gggaaaaaat ccttttaget 780
gagattccat ttacatcaga ataaaaatct aagttatgac taggttgaag caacgtectg 840
tgcagegete cataaagtte acttagtett caagggttee ttacttaget aggttagtat 900
tectggecte tttttttage agtgagaaaa aggatactet cccetgeccca getttatttt 960

taaactcaca gccatatcet ggaggtcectet getggetatt tggegegtgg gggeggaggy 1020
g99ccygygy aggggggedy ggeggggtet ggaggtetgt getggetate tggegtgtgt 1080
gtgtgtgtgt gtgtgtgtgt gtgtggttgg aggtctetge tggetatetg gegtgtgtgt 1140
gtgtgtggtyg tggtgtgtgt aagcagtgag gttgttttag ggecagtceet tcecteegeca 1200
ctttgctgac tcaaagaccc agaggcettte ttggggtgca ggtaccatga ttecttggge 1260
cctaagggaa tttttgttag gctagaagag tgggtgtact catgatgggt gtacccgaac 1320
attcectggge tcaacaaaac cgattatcett tataaccgeg gegectagca cagegectgg 1380
tgccctaaac gttggetgeg ggaacgteeg agacgegggt geggagecgg gggeggaata 1440
actggttgeg cggcgetttyg accgtaggeg ctggagegeg tgegttgegt gegegegegyg 1500
aggeggetge gteggggege gagaaggtge agtteceegg ¢gggegggeg ggegggeggg 1560
cgaagetggg cteggggeca agegaggtet agecggageg actgtgecce gectectggg 1620
cggageggge ggetececat ggtcagagec tegtgeegge teggeagege ccggacgeeg 1680
agcccagege gteggeccee cggegtgegg gegtetcaga gecgeggagg ggecgeeggg 1740
accgtttecag cgtggecggeg ctggtgetgg cgttggecct ggaggacgge cccgagtgat 1800
ggctggegece tgectceecgg gtgteteceg ggtacagaty gagtegtecce geggeegecyg 1860

gceggcaaggt cggcagetge gaggecaaga gagaccccag gacacacaca gcetgectece 1920
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ggtgcgagaa gaagaccccg gcttgagagt gag 1953
<210> SEQ ID NO 121
<211> LENGTH: 889
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 121
cggceccatg geteegtgte gtgtecaagg gatgggetgg cacctettgg accaggetta 60
ccaccaggge ccttetetga agececcagte tgaccggect getgetggga atccccectet 120
gcccccacac taacctetge tggggctgag ccagggcegeyg tceggacagtce agggcegaccce 180
agccagggceyg accgttggece ccgctectat ggggcagcag ggaccgacgt cagcagggtyg 240
gggcgggcac ccgagtggta tgccccgeece tgceccegect geecgecctg gtggecgtet 300
gggggcgaca agtcctgaga gaaccagacg gaagcgcget gggactgaca cgtggacttg 360
ggcggtgetyg ccegggtggg tcagectggg ctgggaggeca gceeccgggac acagetgtge 420
ccacgeegte tgagcaccee aagceccgatg cagccaccee cagacgaggce ccgcagggac 480
atggeegggg acacecagtg gtecaggtgt ggegggggty aggggagygy gggtgggage 540
ggtggagatyg gggccgtggg gagggagcetyg agatactgece acgtgggacg atgctaggtg 600
gggagggety agetgggegy getoctetygy ctgtggggee ceetygtgtte cttgtygggagy 660
gtggaaggaa gtgagtgece tgtecttect cectgecaty agattecagyg accggaccety 720
geaagtgecee tatcecagee agtgttecty gggetettee aggcaggget atgtteccca 780
ggccagggge attgtectyy acagteagga ggeataccee tegecaggtyg gaaccaccect 840
gtgtatgeat gaccctgaca agcaggegece aggacagtca ggaggecag 889
<210> SEQ ID NO 122
<211> LENGTH: 863
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 122
gttgttgggt gtgaatggag aactgtggge ccteccegac accttecage gggacggcaa 60
cgggggecca gggggtggge gecatcaace cegteecace gecaggacgyg cgegggggay 120
ggceggeggy ggeggggegt cctgtaagge geggecccca ceegegggeyg gggeggeatt 180
cctgggagge cggegetetg acgtggacee gggggecgeg ggcacggegg gggggeggcey 240
gteceggggge ttettaaace ccccgecceg geccageceg cacttecega gcacegetee 300
gaccetggag ggagagagag ccagagageg gecgagegece taggaggece gecgagecte 360
gecegagecee gecageeceg gegcgagaga agttggagag gagagcageg cagegcageg 420
agtcecgtgg tegegeccea acagegeccg acageccceg atageccaaa ccgeggecect 480
agccecggece gcacccccag cccgegecag catgatgaac aacagegget actcagacge 540
cggectegge ctgggcgaty agacagacga gatgecgtec acggagaagy acctggegga 600
ggacgcgecyg tggaagaaga tccagcagaa cacattcacg cgetggtgea atgagcacct 660
caagtgcgty ggcaagcgec tgaccgacct gecagegegac ctcagcgacy ggeteegget 720
catcgegety ctegaggtge tcageccagaa gegcatgtac cgcaagttece atccgegecc 780
caacttcecge caaatgaage tggagaacgt gtcegtggec ctcgagttece tcgagegcega 840
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gcacatcaag ctcegtgtcca tag

<210> SEQ ID NO 123

<211> LENGTH: 2198

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 123

aagagaggca cactccctcet accacaccga gggaggggge gttgagetga gaaaggttga

gagaatgagyg gacccaggta ggtggacatc ggccaagaaa ggaaccacag cgggaggtaa

gaccgagagt ccccagettg aagcgtcacce actccgggat tceeccagattce caacgcgage
ctggggaaag cccacagtgg agagagtceg getggecaggg aatggeecta ccceeggggt
gaaatctcgyg agggtcgtge ageccgagteg cgectetgeg ctgatgegtg agagatgecg
gacgtcgegt ttgectgtge gagectegeg gatgetgtge agtettggte ccectetgegt
gtgtctaacyg ccgaatgctg gtgtctegag gtgtgagett cggggeceggt gtctttaaag
aaccaaagat tcttaaggag tgatgatctg ggtagagcgg cccgacgtag ccgegcetcecce
aggteteggt gegagtecty cggacagace agaggagace tgetggecay atgecceeggy
cccaaggegg acgccagact gtectetgege cageccggget ggcecttegga atggatcagg
caccegggay geeggagtgy atctcagace cteaageegyg gaacaaacee gtegatgece
gtgggeetygy agteegecte ctectteceg ceccaccecet accectgect cegaaagget
tettegetgy teagtagety cgtgecegte tgectgagge tgggtcagaa ttggeggget
ggtaacgace ccgtgcacaa geggetecca gtetetecay aaagggecga tgactaaggy
gtgggggtyy gggceyggagyy ctyggaaggty ttagggaaga acgttagegyg cctatectgt
cttecagecage geecteteat cttetagete tgacgecgag cagageagtt ggageteggy
actgggaact getggaatte ctatttagac ttctagacag tctagaaaca agaaccttte
tttcectggg cctcagttte cttgtetgta aaatcaaaag gegggeteta ggtgtaggee
ttettttege ttggtgatte tggattectt tecttggate cgtyggggagy gggtggcage
aacagtccag ggegttggee gtectgtgee tcaagtacgt agtcecegtyg ccecgeceect
caacacceccce ageageccge cccectaage cecgcagagea gggagetgag tgggagggge
agaggegggy ccggttececa gteectgetyg geggactaga gtggegeggy ctgagegtaa
aacctgggat ageccactcece ccttttectt atcccegece cectgecatt ggeteeceggy
agaggttgac atcaaagceg cggtcttata taagccagat ccgcagggga gtccgeagaa
gggttaaaca ggtetttggg ctteggegac ctegecegeg gcagaaaccyg gtaagaagac
agtgggetge gegtetcatt ttcagecttg cceggactet cccaaagcecy gcgeccagta
gtggctccag ageccacagg tggccccegg cagtetetgg ggegeatgga geggegttaa
tagggctgge ggegcaggec agtagccget ccaacatgaa cctegtggge agetacgeac
accatcacca ccatcaccac ccgcaccctg cgcaccccat getccacgaa cccttectet
teggteoegge ctegegetgt catcaggaaa ggecctactt ccagagetgg ctgctgagec
cggetgacge tgecccggac tteectgegg gegggecgee geccgeggee getgeagecyg
ccaccgecta tggtectgac geccaggectg ggcagagecce cgggeggety gaggegettg

geggeogtet tggeeggegyg asaggctcag gacccaagaa ggageggaga cgcactgaga

863

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980
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gcattaacag cgcattcgeg gagttgegeg agtgcatcece caacgtgecg gcecgacacca 2040
agctctccaa gatcaagact ctgcgcctag ccaccagcta catcgectac ctgatggacg 2100
tgctggccaa ggatgcacag tctggcgatc ccgaggcctt caaggctgaa ctcaagaagg 2160
cggatggegg ccgtgagagce aagcggaaaa gggagctg 2198
<210> SEQ ID NO 124

<211> LENGTH: 1945

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 124

ctggatgaca gagtgagact ccgtctcaaa aaaaaagctce catttgggag gccgaggagyg 60
gtggattacc tgaggtcagg agtttgagac cagcctggece cacataggga aaccccatcet 120

ctactaaaaa tacaaaaatt agtcaggtgt ggtggctgac acctataatc ccagctactt 180

gggaagctga ggcagggaga atcacttgaa ccggggaggt ggaggttgca gtgagctgag 240

atcatgccac tgcacteccag cctgggegac agggtgagat tctgtctcaa acaaacaaat 300
ttaaaagete cgaatccetece aaaaatacca agatttteet gteggtaact agagatgggt 360
actgatgatt atttttaata ggtgattttc aaagatgtga acgttatcca tggagattta 420
agtctocaaa aggaaaaaaa atgcatacct ttatactaaa acttcatcac cagtcaaatt 480
tggatcatca ctaaattgge ttetacacet ctetectaat ataaggtact tgtgtaagtt 540
tgcagttgtyg agacacttat ttectcattt ttaatgtett cteagtaggg ccactgatat 600

agtcactatt tgactgacca gaatggttygg cactggtgat tggetcataa agtgeccteg 660

atttagyggygg ctecaattate asaggtttaa atectagece aaaccattge tgtgatgggg 720

gttaatcaat gaaccactca gottcactty caaaagegygyg atcacaatag cegetttegt 780
catgacccag cctaggtgag atttagtact taagtacact gecaggeaca caaggttaat 840
ttaacaattt aacacatttg tttectcate catttctcea aaccttccaa ctaatcectaa 900
cgttegtteg gocaaatggg ccaggaatte acttaaacaa aaacaaaaaa caaaacaaac 960

aaaaaaacac tcectgggge ttggggaagg aggcacegec geccatgteg cagtetgggg 1020
gtggctcagt cctcagecace cagatctacg gecataatge tettegagge caaggagecce 1080
ggatgegggg cgttgcegaa ggegtcettge tecaggetgeg ggaaaggaga ggggtgggag 1140
cggggtygggg gcategegac ccagggcaag geggegagte gecgtetteg agtcccacet 1200
gtcecgaageg gggtgagaaa aggcaaaaca tggcaaagec atgcacctec cagggtggge 1260
aactcacgge cggtgaacge cggaccctta gcagtttcca gacctttgga accggaageg 1320
gagcctgaga gegegeecga gagggegtga acgggaccge ttteccggaa gtgettgegg 1380
cctetgececa gegagetgee ccggggtete tetggtttece taatcaggge aacgeegegg 1440
gagagaacct ttaccttgge tgcactaagt tcteggtgece actecctgge agggegggac 1500
cttgtttagg ccctgtgate gecgeggtteg tagtagegca aggcgcagag tggaccttga 1560
ccegectagg gogggaagag tttggeccge cgggtcccaa agggcagaat ggacgggete 1620
ctaaatccca gggaatccte taaattcatt gcagaaaaca gtcgggatgt gtttattgac 1680
agcggaggeg tacggagggt ggecagagetg ctgetggeoca aggeggeggg gecagagetg 1740

cgegtyggagyg ggtggaaage ccttcatgag ctgaacccca gggceggecga cgaggecgeg 1800
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gtcaactggg tgttcgtgac agacacgctc aacttctecct tttggtcgga gcaggacgag 1860
cacaagtgtg tggtgaggta cagagggaaa acatacagtg ggtactggtc cctgtgecgece 1920
gccgtcaaca gagccctcga cgaag 1945
<210> SEQ ID NO 125

<211> LENGTH: 2379

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 125

aagcttgtgg tttacttgga cctetgecte atctttette ttttgegett cagectgege 60
attcgcttee tceccactagge tctecatggtg cagaggttte caagaagatg gtgtgaaggce 120
cgagatcatt tggttatatt ataaaataga atgcaaattc acacaagttt ttgtttttta 180
tttatttatt tttttagaga tgaggtcttg ctatgttgtt tagtctggtc tcgaactcct 240
ggcctegtga tecteccace ttgacctceec aaagtgetgg gattacaggce ctgaggectg 300
agccactaca cccaactgaa ttcacatttt tttttttctt ttctgagacg gagtctcact 360
ctgtcaceca gtatggagtyg cagtggegeg actgeggete actgeaaget cegteteteg 420
ggttcaagtyg attctcatge ctcagcccee caagtagetyg gaattacagg ggtgcactac 480
cacacctgge taatttttet gttttagtag agatggggtt tcaccatgtt gectggtete 540
aaactcctga ctttaagtga tceccacacace tceagecteee aaagtgetgyg gattacaggt 600
gtgagectee acacecggee gaattcacat gaattttaaa gtgatgtett caaagtggtt 660
tcactygtggyg gatgggcage tttttgttat acatctagaa cgttectett ctgtttetat 720
gaatactegyg ttggaaaggg ctgaaaaacg gtcttaagag attatetgat tegtttecca 780
gttttattac tcacatatca gctgtaattt gagcacgttt tctgattgag acaagactca 840
gatggtatta aacattacta caacacatce gggcacggtyg gcetcacgeet gtaateccag 900
cactttggga ggccgaggeg ggcggatcac gaggtcagga gatcgagacce atectggeta 960
acacggtgaa gceectgtete tactaaaaat acaaaaaatt aggegggcat ggtggeggge 1020
gectgtagte ccagetacte gggaggetga ggcaggagaa tggcgtgaac ccgggaggceg 1080
gagettgecag tgagecgaga tcgegecact geactecage ctgggegaca gagcaagact 1140
ccatctcaaa aaaaaaaaaa azaaaaaaaa actacaacac tataaattca tatctattat 1200
aatagtactt tgtgcagggc cctaccctaa gtcecttaace gaacccggaa gcgagaagat 1260
gacttttgtt tgtttttaga gatgggcgece tggetcetgte gecagectgyg agtgtggggy 1320
cgegateteg actcacagea gectecacet cccgagttea ggegatette ctgectecage 1380
cectegagga getgggacca ccggegeget cceatcgegece cggctaggag ctgactttga 1440
atccgggete tgegectgge cttetgcate tctataaggg aagacatcetg tgaccteggg 1500
gcaaaggtca aattagatcc tgggtaggat cctgttecceg ctgecccteg ggetggeact 1560
gccaggagta ctcagagcte aasagctggga tetgcagtece cttacccact cagtgecacge 1620
cgcctaagge tttgegette acctttacte acctcgaage cctggacatce cgcatctgec 1680
ctaagacttc tcacctcagt agcagaagga agtcgcgtca getggccaca gectetetece 1740
taggagaccg tcecgggaaaa gcgagtcagg gtagacccetg aggeccctea geteceggceta 1800

ttttcagate tgtcgctecet tcaccctcag cctttcaaac aggccactcec aaaaaaaagc 1860
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ccaatcacag ccttecttet tctectggee ttcecggcact gtccaatcaa cgtacgecat 1920
ctatcggtta gtggtgttge ggggccacce ttccegetgg tttcectegt ggtgtgtaaa 1980
ggcagagagg aaaggcgagg ggtgttgacg ccaggaaggt tccatcttgg ttaagggcag 2040
gagtccctta cggacttgtce tgaggaaaga caggaaagcg ccagcatctc caccttcccce 2100
ggaagcctee ctttgccagg cagaaagggt ttceccatggg gceegeccctg gegecgegece 2160
cggcccacgt acceggggayg gecgggecce ggaggacgag ggaaagcagyg ccgggegecg o 2220
tgagcttege ggacgtggec gtgtacttet ctccecgagga gtgggaatge ctgcggecag 2280
cgcagagggce cctgtaccgg gacgtgatge gggagacctt cggccacctg ggcgegetgyg 2340

gtgaggcecgg geectcegge cgggacccce agtccegteg 2379

<210> SEQ ID NO 126

<211> LENGTH: 933

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 126

gagacgtact ctggetetgt cgeccagget ggagegeaat ggegecatet cggegeactg 60
caaccteccac cteeegggtt caagegatte tactgcectca gectecegag tagetgggac 120
tacaggcgeyg cactaccaag cccggctaat ttettttgta tttttagtag agactgggtt 180
tcacgatgtt ggeegggety gtetggaagt cttgacctea agegtgegee cteteegeca 240
ctgggtaagy cggggggedy aataggggge ttgcaattte acactagagg cgggegeegt 300
gggggaaaga agagtcacgt cteccacggt tegtagagga aggeetgect gagectggag 360
cgggggcgyy agagecacag tttggeatece ceagggecate ccecageceyg cagactacca 420
ggceteocaga ggacaggace ccacceccgg ccacaggece tgecececage actececgea 480
ceecgectee aagactecte cgeccactece geacccaact tataaaaace gtecteggge 540
gcggegggga gaagecgage tgageggate ctcacacgac tgtgatccga ttetttecag 600
cggettetge aaccaagegg gtettaceee cggtecteey cegtetecagt cctegeacet 660
ggaaccccaa cgtceccgag agtccecgaa teceegetee caggetacet aagaggatga 720
geggtgetee gacggecggg gecageectga tgctetgege cgecacegec gtgctactga 780
gegetcaggg cggaccegtg cagtecaagt cgcegegett tgegtectgg gacgagatga 840
atgtecctgge gcacggacte ctgeggeteg gecagggget gecgegaacac gcggagegea 900
ccegeageca gcetgagegeg ctggagegge gec 933
<210> SEQ ID NO 127

<211> LENGTH: 6096

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 127

atctgcacct cctcatatag ggttgatcca agtttcacag acatcactga gttettagtg 60
gactcagcta ttggggcetgt tctcacactt tttttttett tgcaagaatc agcaatgggt 120
gcaagtggac ctgtgtagga cgtccagtga aacattgtgt tggtgaatca gctagaatcc 180

atccaagaac tcagccagec tggtgtgggg tgagatctga tecttgaatyg tcococtcagty 240

gcttttaggy ctyggeaggtt cagaagggec ctctecatcac cceccccaggg cctcattect 300
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tgtttaacac tttgctatca cagtcttgaa tccttgtaat tgaacaatgg accccacatt 360
ttcactttge actggtttet gattctgtaa ccgatcctgt ccccectetet tgtctcatte 420
actctgggaa ttgtcceccac attcectgagac ctttcagcag tgccccaacg aggttectge 480
ccttatetga agcetecacce tcacccccat ggceggcaccg caggcagcecece tgettttgeyg 540
teccocgegtag gecaggetgtg caccggagte acgaccecct gattcagect aggcagecac 600
agcttgactg cteeegecgg acaagcececta ctgtgctate tgcegetcett cecttectet 660

tecccaggggyg tecgegtecag gggaggegca getgtgtgea tteegggage ttcagacccece 720
cgtgtccage agctectteg tttectgggt getggggegyg cctteccage gaagagetca 780
actcageggg acgtttggag gctetcetgee ccaaggeget ggggagtgtg cggegggaca 840
gtcgtgettyg cctttttecac tttcagagtg tccacgeccee acccgtttgg tcactgecagg 900
tcagtccagt ccagecegge ccaccccace ggtgegtgte tgtegcacgt ggcagacgec 960
atactctctg ttettgttta aagcccagga tctactggge cctggaggca agaggtgaac 1020
gcagcggaat ccacgctgag ctgcccggga acggagette caaccccaga aggaggactce 1080
tgtgetecta caccttaace ctttttagee cgaaacttet ccaacttect tggetttgtt 1140
tagagctecga cagcgcegece ccctggeget cgttgtgagg acagtagagg agagaggcaa 1200
gggtgttttt aaacagtttyg cctcetcecacca ttatggggge gaccegaggyg ggagacccac 1260
tetteegeat teccggtaag tgaaccaceg gaagaggteg aaagtgacgg attceccatgt 1320
cetectecag ceececcecee accectgecca tecacaggace ggtggetett cagtgeccett 1380
tgecgageaa gtggegttte tatgeacgtyg ggtatcaatt cggactetgg acgaaatgga 1440
aaccteoctta gecgacceegg gtgggateag ctgggatect gegegetece ctggggggtt 1500
gecagecact ctgttggggt geaagaagea ccatcecetteg gaagetggge cgaaactgge 1560
caggetgact cgeteccacy cgecegecee tacceggege cgeagcaatt cacctgecac 1620
cgectetgag cegggtecgg actteggege cctgacagtg teccegegac ttecccacee 1680
gatgagatgyg ggtctggegt tggecagtge gtgtecaggy actegegggt cccetggecay 1740
ccatggggca gagggegetg gtgttaggece agtettceccee acccetgecce gtcacecceag 1800
ccacacccac tgtectgtga ggeccaagege getecgetgg tttectgage caggecaccett 1860
ggcegeggac aggatccage tgtctetect tgegatcectyg tettegggga agtecacgte 1920
ctaggcaggt ccteccaaag tgcecttggt gecgatcace ccteccageg tcettgecaggt 1980
cctgtgcace accteccceca cteeccatte aaagecctet tetetgaagt cteeggttee 2040
cagagctett gcaatccagg cttteettgg aagtggetgt aacatgtatg aaaagaaaga 2100
aaggaggacc aagagatgaa agagggctgc acgcgtgggg geccgagtgy tgggegggga 2160
cagtcgtett gttacagggg tgctggectt cectggegee tgccectgte ggeccegece 2220
gagaacctece ctgegccagg gcagggttta ctecatcecegy cgaggtgatce ccatgegega 2280
gggcgggege aagggcggec agagaaccca gcaatccgag tatgeggeat cageccttee 2340
caccaggcac ttccttectt ttececcgaacyg tccagggagg gagggceggg cacttataaa 2400
ctcgagecct ggecgatcey catgtcagag getgectege aggggetgey cgcageggca 2460
agaagtgtct gggctgggac ggacaggaga ggctgtegece atcggegtec tgtgececte 2520

tgcteoggea cggeectgte gecagtgeceg cgetttecee ggegectgea cgeggegege 2580
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ctgggtaaca tgcttggggt cctggtcctt ggcgegetgg ccctggecgg cctggggtte 2640
cececgeaceceg cagagcegca gecgggtgge agccagtgeg tcgagcacga ctgcttegeg 2700
ctctaccegg gcccegegac cttectcaat gccagtcaga tctgegacgg actgegggge 2760
cacctaatga cagtgcgctc ctcggtgget gccgatgtca tttceecttget actgaacggce 2820
gacggcggeyg ttggcecgeeg gegectetgg atcggectge agetgecacce cggcetgegge 2880
gaccccaage gectegggee cctgegegge ttecagtggg ttacgggaga caacaacacce 2940
agctatagca ggtgggcacg gctcgacctce aatggggctce ccctetgegg ccecgttgtge 3000
gtcgetgtcet cecgctgetga ggecactgtg cccagcgage cgatctggga ggagcagcag 3060
tgcgaagtga aggccgatgg cttectctge gagttccact tcccageccac ctgcaggceca 3120
ctggetgtgg agecceggege cgeggcetgece geccegtcectega tcacctacgg cacccegtte 3180
gcggecegeyg gagcggactt ccaggegetyg ccggtgggea gcetecegecge ggtggetecce 3240
ctcggcettac agctaatgtg caccgegecg ceccggagegg tccaggggea ctgggccagyg 3300
gaggcgeegyg gcegcttggga ctgcagegtg gagaacggeyg gctgcgageca cgegtgcaat 3360
gegatecety gggeteeeeyg ctgocagtyge ccageceggey cegeectygea ggcagacggyg 3420
cgctectgea ccgecatccge gacgcagtcece tgcaacgace tctgegagca cttcetgegtt 3480
cccaacceey accageceggy ctectacteyg tgcatgtgeg agaceggeta ceggetggeyg 3540
gecgaccaace accggtgega ggacgtggat gactgeatac tggageccag teegtgteeg 3600
cagegetgty tcaacacaca gggtggette gagtgecact getaccctaa ctacgaccetyg 3660
gtggacggcey agtgtgtgga geccegtggac cegtgettea gagecaactyg cgagtaccay 3720
tgecagecee tgaaccaaac tagetaccte tgegtetgeg ccegagggett cgegeccatt 3780
ceccacgage cgeacaggtg ccagatgttt tgcaaccaga ctgectgtee agecgactge 3840
gacccecaaca cecaggetag ctgtgagtge cetgaagget acatectgga cgacggttte 3900
atctgcacgg acatcgacga gtgcgaaaac ggeggettet geteeggggt gtgccacaac 3960
ctecceggta cettegagtyg catetgeggg cecgactegg cecttgeceyg ccacattgge 4020
accgactgtyg actcecggcaa ggtggacggt ggcgacageg getctggega gecccegece 4080
agccecgacge ceggetecac cttgactect ceggeegtgg ggctegtgea ttegggettyg 4140
ctcataggca tctecatcege gagectgtge ctggtggtgg cgettttgge getcectetge 4200
cacctgcgea agaagcaggg cgccegecagg gecaagatgg agtacaagtyg cgeggecect 4260
tccaaggagg tagtgctgea gcacgtgegg accgagcgga cgecgcagag actctgageg 4320
gectecgtee aggagectgg cteegtecag gagectgtge ctectcacee ccagetttge 4380
taccaaagca ccttagctgg cattacagct ggagaagacc ctcceccgeac cccccaaget 4440
gttttettet attccatgge taactggega gggggtgatt agagggagga gaatgagect 4500
cggcetette cgtgacgtea ctggaccact gggcaatgat ggcaattttg taacgaagac 4560
acagactgceg atttgteccca ggtectecact accgggegca ggagggtgag cgttattggt 4620
cggcagcectt ctgggcagac cttgaccteg tgggctaggg atgactaaaa tatttatttt 4680
ttttaagtat ttaggttttt gtttgtttce tttgttetta cctgtatgte tccagtatece 4740
actttgcaca gctcteceggt ctectetetet ctacaaacte ccacttgteca tgtgacaggt 4800

aaactatctt ggtgaatttt tttttecctag ccctctcaca tttatgaage aagccccact 4860
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tattccccat tcecttectagt tttetectec caggaactgg gccaactcac ctgagtcacce 4920
ctacctgtge ctgaccctac ttcttttget cttagectgte tgctcagaca gaacccctac 4980
atgaaacaga aacaaaaaca ctaaaaataa aaatggccat ttgctttttc accagatttg 5040
ctaatttatc ctgaaatttc agattcccag agcaaaataa ttttaaacaa aggttgagat 5100
gtaaaaggta ttaaattgat gttgctggac tgtcatagaa attacaccca aagaggtatt 5160
tatctttact tttaaacagt gagcctgaat tttgttgctg ttttgatttg tactgaaaaa 5220
tggtaattgt tgctaatctt cttatgcaat ttcctttttt gttattatta cttatttttg 5280
acagtgttga aaatgttcag aaggttgctc tagattgaga gaagagacaa acacctccca 5340
ggagacagtt caagaaagct tcaaactgca tgattcatgc caattagcaa ttgactgtca 5400
ctgttccttg tcactggtag accaaaataa aaccagctct actggtcecttg tggaattggg 5460
agcttgggaa tggatcctgg aggatgccca attagggcct agccttaatc aggtcctcag 5520
agaatttcta ccatttcaga gaggcctttt ggaatgtgge ccctgaacaa gaattggaag 5580
ctgcectgee catgggaget ggttagaaat gcagaatcct aggctccacc ccatccagtt 5640
catgagaatce tatatttaac aagatctgca gggggtgtgt ctgcetcagta atttgaggac 5700
aaccattcca gactgcttec aattttctgg aatacatgaa atatagatca gttataagta 5760
gcaggccaayg tcaggceectt attttcaaga aactgaggaa ttttetttgt gtagetttge 5820
tetttggtag aaaaggctag gtacacaget ctagacactg ccacacaggg tcectgcaaggt 5880
ctttggttea gctaagetag gaatgaaate ctgettcagt gtatggaaat aaatgtatca 5940
tagaaatgta acttttgtaa gacaaaggtt ttectettet attttgtaaa ctcaaaatat 6000
ttgtacatag ttatttattt attggagata atctagaaca caggcaaaat ccttgettat 6060
gacatcactt gtacaaaata aacaaataac aatgtg 6096
<210> SEQ ID NO 128

<211> LENGTH: 2500

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 128

acccacttet gtgtgtggat agtatcctge aggagagatg ttgtetgcag tgtgagetgg 60
gceccaccgga gtgtgtgaat aggatectge aggagaaatg gaatceeggag tgtgagetge 120
atccgetgta gagggtggat aaaatcctge aggaaagatg gcatctggaa tgtcageggg 180
agccaccgac ctetgaggat gcacccegea ggtgtgatge ggggecagtt ccaaggetgg 240
gttaggtttt accctggett ctgtgttgta ctctcattet cttectettt cttetaatac 300
ctgetetggg aggcatcagg ccatgtecag tgtgcaggece atggagaccece acacggcaag 360
gaactggaac cccectgecag cagccteggg ggtecagtece ttagatggtyg ccectgtggte 420
agcaatgcac ctgtgaccte cgggetatgt ctegtggtag ttgettttgt gttttaacat 480
agcaacagga aactagcecta ttacccacca atcccattec aggetgettt caaacgcage 540
tcaggctaga acaccagcac ggggacacag ctgagacttg gggtttgcga cgggaacacyg 600
cececatgetgt gectetgaat ctggecacegt cacccetgtgg cctgggttea gcaacttgge 660
ctecaccttec ttgtetgtga aattcagact gggtecttgt gagatgattg gagagaatgt 720

atgaactatyg tgagaacgcc acctttgtge gtatctcacyg cagtgtette cctectttec 780
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aaagtcttct getgtecteta gacacacceg acgtgggggy ggggggttec ctgggtetcec 840
tectaggtet gteccaggag ggcacgcact gaaggccgeg agaatcecgg gggctgeatt 900
gcgecgegee aaggactcca cacaggacct ttcattttece caactgtget gagccaggeg 960
gceggcagayg agcaggtgge tgacaggcecece cggggageceyg gaccgectgg gtctaatett 1020
ccecgcagact ccettgetgt gegetttggg gettgggect cagtttectc aaaaggaatg 1080
aggggctttt ttggaacgtt aaataatttc ctacgtggtt gcgggtaggg agaaggagaa 1140
agagaggagc gcgcectgege gectggaate gtgeccggat cagagcaagce gctctaaaag 1200
tgttacaaac attaaggcgc caactaaaaa acccgtagtg agcgcaggca gaaaccacgyg 1260
gtaagagaag tggagaagct tcgcgtaggce cccagggtece cgagcecccga gtctcegageg 1320
cagaatcagg ggtgccaatg ctctectceg cgcccecgag cgctegectt ggeccatgegg 1380
gcegecccace cgggatgagg gcegctcagge cggacgcetgyg ggeccegggt tetcegeceeg 1440
cececcgeecte ggggattecag aggggcecggyg aggagcecteg cgcatgtgea cagetggege 1500
cceccegecee cegegcacay ctgggacgtg ggccgeggee gggcegggege agtcegggage 1560
cggeegtggt ggeteegtge gtecgagegt cegteegege cgteggecat ggecaagege 1620
tccaggggee ccgggegeeg ctgectgttg gegetegtge tgttetgege ctgggggacg 1680
ctggeegtygy tggececagaa gecgggegea gggtgtecega geegetgect gtgettecge 1740
accacegtge getgeatgea tcetgetgetyg gaggeegtge cegeegtgge gecegeagace 1800
tecatectgt gagtygecegeg ggggacgeceg ggggegegayg gteegggget tegtggagat 1860
cegggagege aggggtgate ggaggtyggy ggcgeggagy gtggaggggy categggege 1920
geggggggcee tggggactty ggacgeagaa gggaacctee gaagggggac gtggggggac 1980
ctgggegegy ggaccegety ggectttgtt cgeccetgegy gagacgecga ggggeggaac 2040
agagegetgt gegegeggee ttegtageeg cctttgtteg gaacteggaa teccegeagy 2100
actgggaagt tgttggagec tcecggggete cccecgeteg cctecegecg ceeectetea 2160
tgeteegeey gectecceget teccectggt tegeggecee tectecgete acctttecce 2220
cgetecaggac ceeteggtee cecteegete cecegagegeg gegcagecee cteegtecte 2280
ccageccect cegeceegtt cctegtecetg ttegeteccee tectecgete ctettectece 2340
tceceettect cctectecte ceettectee tectecteee cttectecte ctectecett 2400
ceceetectee teeceeeett ccttetecte ceccagecte cgecetetee cectecceey 2460
ccecttggag cgeagtgcece accecatcecee cecegegecgg 2500
<210> SEQ ID NO 129

<211> LENGTH: 2200

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 129

cctegoecee tecageegge ccecegggee cctecteteyg gegeeeggac cttggeccte 60
ccteotoettt cccacttete totttgecct aacttegeoce ccateccceceyg cteattteoct 120
ctegeaccey ggetegecaa tcectettte caagtoecte ttecagecey gecttectet 180
cgggttegee ccecttetee ccaatcteeg tectetteoce teccttegeo cteccceoct 240

tecttoctet teecccteace caaccctggt teccctegtt cctcagtece gatctetece 300
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ttactctgte cccgeccact ctgegecgge ctetcagtee gggttgagec ccacgtgtgyg 360

acggcecgege ccccactgac agecgcecgec cgeeggceeg ccecgegeee cgeagggect 420
ctaaaaccce cgcgecgege cctecaccge cgcatcttet ccagegecca gecteeegec 480
ctctetettg ctggecgecac geceeggece cgcegcaccte cgcecggcete cgcagecget 540

acccgegett cgttgecectg tgggacteceg agcgageccg gagggaaccece tcectettett 600
ctgggggcga cttttgtttg cttgectgtt tcectttcectggt gacttttgca gctttcecaat 660
atccgtette ggagegecacyg ggaatccgcee gagetcetgeg tgcaggeccet tttttetttt 720
gaggttcaca ttttttgaaa ttttacgcca gggcttttgt aatttectece cccgececget 780
gacggtccetyg gagtcegeteg gggetttagg ccggttatge aacgtgtacce gectcegggget 840
gceggetgea ccteegecge gectegecge tcactgeget agacceggeg ccccgegtet 900
cgcttegegg gecagtcaggg ggceggeget ctgtcgaggt ctecagetag agcagggagce 960
ccgagcccga gggagtccee ggageccgacg aagggcttat tagaccctga ctettttetg 1020
aggcgcgcag attttgtctt tgatcactcc ctctececgegg gtctacggee gecgegettte 1080
ggegecggey atggggagaa gacggagget gtgtetecag ctetacttece tgtggetggy 1140
ctgtgtggtg ctetgggege agggcacgge cggccagcect cagectectce cgcccaagec 1200
gececeggece cagecgecge cgcaacaggt teggteeget acageagget ctgaaggegyg 1260
gtttetagey ccegagtate gegaggaggy tgecgeagty gecageegey teegeeggeyg 1320
aggacageay gacgtgetee gagggtaagt gggcaagegyg cteegeacet agggeteegg 1380
cttgggggag gggggaatece tcagtttgge ggetttetgyg cccacteegt cccagaccect 1440
ttagetggag cctagagetyg cagecccctt tgcecagaata tccaaagace cccaggageyg 1500
cgteccectt ttecttecca acceegecage tcagegggeg gaaagececte tetecggggy 1560
ttgggeggey ggtggttagg gggtecaggg gtgecgateg cagagegtgt gcagageteg 1620
cgetgeggga acaggttetg aatgtcecgge ggcaggeggg cctgggtecg cctgetgeag 1680
gggccagaga agectgettyg ctecccacgt cggggecgee getegtgage cttttgttty 1740
aggacgtgtyg cagggttcac agctcacctt ctcecategteca accegagege tccaccttge 1800
gacgegettt ccttgacacg tcggggccaa agtaacagtt gaccaaggag gaatggattt 1860
gggaaggagyg gcaaggattce tttggaacgg aatggtccet ttgttetetg catctggaag 1920
ctagaatagt agcaaattat atgtttccat gectetttte gecctttaaa aaggcaggca 1980
agggacgaca gatgaaaggc agtgtttaga catttctgac cctectgeat tccageatcet 2040
agctcettttyg cttecacgte tgecteccga tetecaataa tttgaagtgt aattttgatt 2100
tgtttgttgt cctgaaatcet actegetegg ggcattgett acgaagacceg tttatatgtt 2160
getgeateee tetacctate tgttacgtga cegegettgt 2200
<210> SEQ ID NO 130

<211> LENGTH: 2000

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 130

ttggaagaaa aggatctceg aggaaggggce tgagagaagg gcagggtgaa ctggactaaa 60

ggccagagta ggaaggagaa gaggggccaa aaaagaaggy gatgaaatta agcacagaag 120
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atgggtaaag aaaaaagtat cagggaaagg gcaaaataag agaaagcctt gaggataaga 180
gggtagaagyg ctaaagaaca aggggaccac tgggtcgggyg aagcgctgec tgaacggegg 240
gacagtgaca aagaaaggygc gctggcegata ttegcaccaa gggtgcgaaa cgcaatcggy 300
aggtgagaaa tggaaagaag gcgaatgcce ggctacaagt agcctgggac tgaaagggga 360
cectgggggag gggctgggece cagggcagaa aagtccaggt tcccatgegg cctgggecca 420
cgtggagegg gcgctgaatce accgttcage cgccccecte cectecteee cgaccggtge 480
cecgcagtece cgecteeteg gecgecgect ccacggggceyg gggcecctgge ccgggaccag 540
cgccgegygcet ataaatggge tgcggcgagg ccggcagaac gectgtgacag ccacacgecce 600
caaggcctcee aagatgagcet acacgttgga ctegetggge aacccgteeg cctaceggeyg 660

ggtaaccgayg acccgctega gcettcageeg cgtcagegge tceeccegteca gtggetteeg 720

ctcgecagteg tggtecegeg gectegeccag caccgtgtee tectectata agegecagceat 780
gctegeeceyg cgectegett acagetegge catgetcage tceegecgaga gcagecttga 840
cttcagecag tectegtece tgctcaacgg cggectceecgga cccggceggeg actacaaget 900

gtecegetee aacgagaagg agecagetgea ggggetgaac gaccegetttyg ceggetacat 960
agagaaggtg cactacctgg agcagcagaa taaggagatt gaggcggaga tccaggegcet 1020
geggcagaay caggectege acgoccaget gggegacgey tacgaccagg agatcegega 1080
getgegegee acectggaga tggtgaacca cgagaagget caggtgeage tggactegga 1140
ccacctyggay gaagacatee accggcetcaa ggagegettt gaggaggagy cgeggttgeg 1200
cgacgacact gaggeggeca tceegegeget gegcaaagac atcegaggagy cgtegetggt 1260
caaggtggag ctggacaaga aggtgcagte getgecaggat gaggtggect tectgeggag 1320
caaccacgay gaggaggtgyg ccgaccttet ggeccagate caggeatege acatcacggt 1380
ggagegcaaa gactacctga agacagacat ctegacggey ctgaaggaaa tcegetecca 1440
gctegaaage cactcagace agaatatgca ccaggecgaa gagtggtteca aatgeecgeta 1500
cgecaagete accgaggegy ccgagcagaa caaggaggee atcegetceey ccaaggaaga 1560
gatcgecgag taccggegee agetgcagte caagagcate gagetagagt cggtgegegg 1620
caccaaggag tcectggage ggcagetcag cgacatcgag gagcgecaca accacgacct 1680
cagcagctac caggtaggaa ccgeggetge geggecagee tgegecageg ccagegecge 1740
gecgeecoeega cacttggget cgtgeccagg cgecctetee geegegetee ctggtggeeg 1800
ctegetagag cacgegegee gcagacctag ggtatttgeg gatcagegte ctegeccate 1860
tcatccteca cacteegeee ccacccacct gecccagetg ctaagggtet tgaccttttt 1920
cagaaacgtg catcttttec agttctaatt ttgcacgett gcacgtttaa agcaggaggyg 1980
atgaattcgyg tagtggataa 2000
<210> SEQ ID NO 131

<211> LENGTH: 2300

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 131

tcagattgte attgggaggg tgaataaatg aatgcttgca ttatgagagt ttgggggcag 60

aaatatgecca cagactctta tctgaagcca tcagatttag tggctgegaa cccaccgaag 120



US 2011/0039273 Al Feb. 17,2011
54

-continued
tcagggattt acatttttta cagcaacgag agaaaacttc ccctttecte tgcagaagtce 180
aggactggat ctcaaaaata gaaatgtgtc ctcctaaatg tgtgcccatce cccegtggttyg 240
acaaacaacg gatttceccaa gatagctgce acacacttgg tttctaatet ctgtattget 300
tecccegecag aatgtcgaag tcectteccga atatgceccag tcatacttte tgaacttttyg 360
agcaaacacc gtceggette ttgtgcettte ctcaaagacce ccaggcaccg gcagggagga 420

cacaggceegg ggcagagege ccctgegegg gggattectg ccacteegeg ccagectgeyg 480
gcgcaaacge tcttetcage cgcagtecca cccgetgetyg gcaatctgaa tgaggagecg 540
cgctattttt accteceegg ctgcaatcct ttatatttac atgcaggaag caaatatata 600
agggattaag aaggagatgc gtggecttag tttatccaga gcaggaagag gttggaatag 660

gagagggtat gtgaagtctg gggtggtgga aaaggcaggt ggacttcggce tggttgtttt 720

ctccegatca teectgtete tggectggaa acccccgtac tcetetttett ctggettatce 780
cgtgactgce ggcteceect ccaccgecce catcttttga ggtaccacce gtcacctecyg 840
atgctgettg ggctgectgea tcactcetget getttaccee ctteccegee ccccaacaaa 900
geatgegeag tgegttecegg gecaggeaac agcageagea cagcatecag caacageate 960

agcacccgaa gcccegeteg ggegegetet cggggggcegg ggcgecacgece cgctceegege 1020
gteceegege cgetegetee cgegegtece cgegecgete geteeegege geegecteag 1080
catccteagg coeggeggea gecceegeag tegetgaage ggecgegece geegggggag 1140
ggagtageeg ctggggagye tcocaagttygg cggageggeyg aggaccectyg gactectetyg 1200
cgtecegece cgggagtgge tgcegaggceta ggegagecdy gaaaggggge geegeccage 1260
cecgagecce gogoecegty ceecgagece ggageceoet geeegeegeg geaccatgeg 1320
cgecgageag gogtgacegy cteegecege ggecgoecoey cagetagece ggegeteteg 1380
ceggecacace ggageggege cegggageta tgagecatga agecgecegyg cageageteg 1440
cggcageege ccetggeggg ctgeagectt geeggegett cetgeggece ccaacgegge 1500
ceegecgget cggtgecetyge cagegeceag goecogeacge cgecetgeey cctgettete 1560
gtecettetee tgetgectee getegeegee tegteeegge ceegegectyg gggggetget 1620
gegeccageg gtgggtatgg cccegtgece tttgegttgg ctttecegeg gggecctgea 1680
gaggaaagcg aagggcgcege gggtcegtgt getecggget tgteccegge teggecettte 1740
ctteectece tgectgtett tcecaccectte tegtteccaa acccecatte atcccagtte 1800
acttttggaa gtccatttet gttgecatteg cgaaaaacce attccaatte ttgttggtte 1860
cactgggagg tgtttagtgg atcctgggte cctcagegat ctetgtgcaa cttgeggagg 1920
ggcaaccagt ggatgggaaa tacagcgagg gagcaagttyg ctacttgegt ggtggaacct 1980
taatgtgaat gcggggagga tgtagtgata atagtggtaa tgggetgttt cctcaaattt 2040
cgtatcegge geattcagtg cggttggaat taaggtgggg gaggcacact tcggggacca 2100
aagaattaag gtgctgaaga catacttcat gcacgacctt tggttctgat ttetcaaagt 2160
gcttgtcatt ataatgaaca attaatataa taccatcttce tatatattga tgattggaag 2220
tcactgaaag cagaaagctg gcectttgtcag gaaaataaaa agaaattggg aagctgecag 2280

catctgtatce cctacatgge 2300

«210> SEQ ID NO 132
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<211> LENGTH: 3000
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 132
tactgcegac tttaggtectce tctggatcte aggecccectt ctcetaagatg catcctagag 60

gaccaaaaat acactttatt tgggcttcge ctgcttttgt ggaagggtag tttactagag 120

gatataatct cgtgttttaa tttgctctet ctectaaagy aaatgtggag azaaaaaaaa 180
agcagaaatt ggaaataacc aatatttagt ttatttcatt cgattcttag gggaactggt 240
gaggagccta agatgatttt cccttectag agaaagaatce caaagtccag ggaaatageg 300
acaggggagt tcaagactgc ccctgctagt ccttecttgg ctactcteeg ctgcgatege 360

aggatagctc tcattagcag gagaatcggg caagtgtgtg gataagtaga gagtgtgttg 420

aacaacttgt aacgttttat gaaatacgca ttgtcatggt tccctaaaag gctttgegga 480
agccgtttgt ctttactaat caagtcttta cttacacaaa agtagaagta gaagtagttt 540
tagaaaacat actaacaatc ttctatccce ttgaagacca gagtagcaga aaacaggtga 600
tttgcattat aaaattgcac tcacttttte ctecttteag atttcacatt acattagece 660
atttgtgtta cggtgtataa aaaatggaac aggcgcctce actgcattgt tcectectttaa 720
aaatagatca cttacaccet aactttgttt tecttaaatt cgattcttaa caggagaget 780

ttetattatt tcagatggay tgaggttygea cgactgggat ggaagaaagy aatccecttaa 840
atttggggga atttetgtte tetgttecaa gaccatttta cttyggggtgt gggggtyggge 900
goggeggtea gggcagtygga acgcagtege ggetgegeca toectgeact tecaggegey 960
cgggagggac cggeggggac gegagetygeg gactetggey aacteggggy aggcagacag 1020
gygggaggegy acacccagee ggcaggegte teagectece cgeagecgge gggettttet 1080
cetgacaget ccaggaaagy cagaccectt ceccagecayg ccaggtaagy taaagactge 1140
tgttgagett getgttactg agggegcaca gaccctgggg agaccgaage ttgccactge 1200
gggattetgt ggggtaacct gggtctacgyg aagtttecty aaagagggga gaagggttty 1260
catttttect atggaggatt cttcetcetete tagecattteg tttgatgtat tcaactggta 1320
gaagtgagat ttcaacaggt agcagagagc gctcacgtgg aggaggtttg gggegecgeg 1380
gegecacecee caccectect cgggacegeg cctattteta aagttacacg tegacgaact 1440
aacctatget ttaaattcet cttteccagece cegtgagtee geggegacat tgggeegtgg 1500
ggtggetyggy aacggteccee tecteeggaa aaaccagaga acggettgga gagctgaaac 1560
gagcegteege gagcaggtce gtgcagaace gggcttcagy acegetgage tcegtaggge 1620
gtcettgggy gacgecaggt cgecggetece tetgeectey ttgagatgga caacgecteg 1680
tteteggage cotggecege caacgcateg ggeccggace cggegetgag ctgctecaac 1740
gegtcegacte tggegeeget gecggegeeg ctggeggtgy ctgtaccagt tgtctacgeg 1800
gtgatctgeyg ccgtgggtet ggecgggcaac tecgeegtge tgtacgtgtt getgegggeg 1860
ccccgecatga agaccgtcac caacctgtte atcctcaacce tggecatcege cgacgagetce 1920
ttcacgetgg tgctgeecat caacatcgee gactteetge tgcggcagtg gecctteggyg 1980
gagctcatgt gcaagctcat cgtggctatc gaccagtaca acaccttetce cagcctctac 2040

ttcctecaceg tcatgagege cgaccgcetac ctggtggtgt tggecactge ggagtegege 2100
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cgggtggecg gecgecaccta cagegecgeyg cgcegeggtga gectggecgt gtgggggatce 2160
gtcacactcg tcgtgctgcce cttcgcagte ttegeccgge tagacgacga gcagggccegyg 2220
cgccagtgeg tgctagtctt tccgcagcce gaggecttet ggtggegege gagccgecte 2280
tacacgcteg tgectgggett cgccatccce gtgtccacca tctgtgtect ctataccacce 2340
ctgctgtgcee ggctgcatge catgeggetg gacagccacyg ccaaggecct ggagegegcec 2400
aagaagcggg tgaccttcct ggtggtggca atcctggcgg tgtgectcct ctgctggacg 2460
cecctaccace tgagcaccegt ggtggegete accaccgace tccegcagac gecgetggte 2520
atcgctatct cctacttcat caccagcctg agctacgcca acagectgcct caacccctte 2580
ctctacgect tcectggacge cagecttccege aggaacctcee gccagectgat aacttgecgce 2640
gcggcecagecet gactcecccca gegteegget ccgcaactge ccgcecactec tggccagega 2700
gggaggagce ggcgecagag tgegggacca gacaggccgce ctaggectec tggggaaace 2760
gactcgcgee ccatacccga cctagcagat cggaageget gcegactgtge ccgcaggttg 2820
accttgecaa geccteccagg tgatgegegyg ccatgceeggyg tgaggagaac tgaggctgag 2880
atcgecacac tgagggetee ctaasagecga ggtggaggaa gaggagggta gaggaggagg 2940

gcggtattge tgggaaccge ccccteectg cectgetece tgetgccceca cccgagecct 3000

<210> SEQ ID NO 133

<211> LENGTH: 3000

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 133

gaatacatta aagtagggyge aacccttgag cecagactte tygecatgtga agaccettty 60

aaaatcetyga caaacacagg tactgegtaa gtggtcaget aattaaagag gggaggtgga 120

getgteettt gtgtatecaa taagtaccca ttatceteatt tgageatgaa aagaggecac 180
tgttattact ttcaagaagg aaagtaagca ggatagetea tatttttaga accattecte 240
accaaatgga ataattecygy tgaaaagtyg gagtgaggaa gaaagaaaaa aaaaacttet 300
aatcataatg tttgggaata agaaaggaag aagaaactca cgtcaaagec gactttetece 360
tgcagetgta aaataaacte ttaagaccct tectgetgaa actetggaga ggaaaactgg 420

agtggcogggt gggetttgeo tgeagcetcaa cteteceteg cggegeggge goggetgggt 480
tecagecaccte ggaaagegeo cctegeggeg cccegggatt acgcatgete cttggggece 540
geegecttgy ccgtgcaagt gecaccegtaa ctggtgagag cegetggeaa cccacccgga 600
gttgacaace gcggagagac gcagacacce actgacctece aggaagetga gegtggtgga 660
tggaacteta cgatetettt ctetccaagg acggaaacct catccaagea gteccagagyg 720
aaacggataa aggtatttga aagggagcega geggecccaa atcegeacaat tgageggetyg 780
ggggagttat gegecagtge cccagtgace gegggacacy gagaggggaa gtetgegttg 840
tacataagga cctagggact ccgagettgg cctgagaace cttggacgee gagtgettge 900
cttacggget geactccteca actctgetee aaagcageeg ctgagetcaa ctectgegte 960
cagggcgtte getgegegec aggacgegcet tagtacccag ttectggget ctetettcecag 1020
tagctgettt gaaagctccece acgcacgtcee cgcaggetag cctggcaaca aaactggggt 1080

aaaccgtgtt atcttaggtc ttgtccccca gaacatgacce tagaggtacc tgcgecatgca 1140
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gatggccgat gcagccacga tagccaccat gaataaggca gcaggcegggg acaagctage 1200
agaactcttc agtctggtec cggaccttet ggaggcggece aacacgagtg gtaacgegtce 1260
gctgcagett ccggacttgt ggtgggaget ggggctggag ttgeccggacg gcgegecgec 1320
aggacatcce cegggcageg gcggggcaga gagcgceggac acagaggcece gggtgeggat 1380
tctcatcage gtggtgtact gggtggtgtg cgccectgggg ttggegggca acctgctggt 1440
tctctacctg atgaagagca tgcagggctg gcgcaagtce tctatcaacc tcttegtcac 1500
caacctggeg ctgacggact ttcagtttgt gctcaccctg cccttetggg cggtggagaa 1560
cgctcttgac ttcaaatgge ccttcggcaa ggccatgtgt aagatcgtgt ccatggtgac 1620
gtccatgaac atgtacgcca gecgtgttctt cctcactgec atgagtgtga cgcgctacca 1680
ttcggtggee tecggetetga agagecaccg gacccgagga cacggceeggg gcgactgetg 1740
cggccggage ctgggggaca gctgetgett cteggeccaag gcgetgtgtg tgtggatctg 1800
ggctttggcce gegetggect cgetgcccag tgccatttte tccaccacgg tcaaggtgat 1860
gggcgaggag ctgtgcetgg tgegtttcec ggacaagttg ctgggccgeg acaggcagtt 1920
ctggetggge ctetaccact cgcagaaggt getgetggge ttegtgetge cgetgggeat 1980
cattatcttg tgctacctge tgctggtgeg cttcatcgee gaccgeccgeg cggcggggac 2040
caaaggaggy geegeggtay ccggaggacyg cccgaccgga gecagegece ggagactgte 2100
gaaggtcace aaatcagtga ccategttgt cetgtectte ttectgtgtt ggetgeccaa 2160
ccaggegete accacctgga gcatectceat caagttcaac geggtgecct tcagecagga 2220
gtattteety tgecaggtat acgegttece tgtgagegtyg tgectagege actecaacay 2280
ctgecteaac ceegtectet actgectegt gegeegegag ttecgeaagg cgetcaagag 2340
cetgetgtgy cgeategegt ctecttegat caccageatg cgececttea cegecactac 2400
caageocggay cacgaggate aggggcetygcea ggecceggeg cegececcacy cggcecgegga 2460
geecggacetyg ctetactace cacctggegt cgtggtetac agegggggge gctacgaccet 2520
getgeccage agetetgect actgacgeag gecteaggee cagggegege cgteggggea 2580
aggtggectt ccecgggegyg taaagaggtyg aaaggatgaa ggagggetgyg ggggggecce 2640
atttaagaag taggtgggag gaggatgggc agagcatgga ggaggagcect gtggatagge 2700
cgaggacctt ctetggagag gagatgctte gaaatcaggt ggagagagga aattggcaaa 2760
gggatagaga cgagececac gggccagaca gcecaacctece goteegeace ccacagecte 2820
teettactet tceccacgetg agtagtgtgg gggegeccag aagcgaagac aagcagcaaa 2880
aatgtagaga aattggcacg gggagcegggg cttageccaaa tgatgcacag acaattgtge 2940
cecgtttatte cagcgactte tgcggagagg gcagecgteg gcacaaacac tceetttgegt 3000
<210> SEQ ID NO 134

<211> LENGTH: 2200

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 134

gtcceccgat tcectcacce atcatataac gtgtgtattt attatgttte ccgtttecte 60
tgtctecegee agcagaatgt aaactccatg aggtcaggaa tctccgagtt atgttgegec 120

agtgtaatce aagagcccgy aacagtgect ggcacacage gggcatatgyg aagaacaaat 180
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gtgtgaaggt gtgaatgaat gaataattga aagaataaat agtagttctc agcctcacag 240
aacacgggtc acaacctcaa atgacctget accctgccca taaataacag agatgcagga 300
gtaagtgetg ggetgtgace tgtcaacatg ctaagecgcet caaacaaaac tgeccaacag 360
cececgetggee gectatttge agcactggge cctgagecge acattceecat ttegttgata 420

aagaaactga ccagatagtt taagtggcct getgeggaag acagagetgyg tgcetgcaccy 480

gtegetgett ccccagtect tttttggect cetttetgac gegacgcaga ccccagttet 540

ggagagtety tcactegete ccegtggtygg gagatcagag geetggtgte cttgggageg 600

gcgageggty cteggcgcag gatagaaagg gagtgegege ccgagtceccce cagatcectg 660

ggaaccegey ccacectece gecactgeoe atccceggee gogetgteag tetccattag 720

cgctaacagg ctecagacgg agegggecegg gegetgggtt aatgeaateg gegegttace 780

tggggogeay gctacattac cagccoggec ccegecagge acggecagaa ccagtcagece 840

cgegecctge cggecgecee gegectecag ctettecceg geccegecey aacgecacac 900

ggcggagece agecccagec cgegecctag agectgecaa ggegecgecg gtegggggece 960

ggcagggege aaggcaccag ggatccccte gecgecggac acgtgagtge gecctgageg 1020

cgggacaggg ctaggtetge ctgggaggece cgggecgaga cgegecagcea gagggetage 1080

gagtttgtag tgcagtgacg ttaagtgtcce gagaaggcte ctgtggetgt tgaagtgteg 1140

cggacctgag ctyggggaggg ggtcggcacyg ctgcectcag ccteggtgag ttcaatccca 1200

gccatttggg gcaggcgaga gtgggtgaac gaggaaaagt gctgcagggt cttcagccgce 1260

ccccagaggg ctgtcagaag tctcecaactce ttgagttccg gecgtgceccca acctectgttt 1320

ccaaattttt ccagcggacg cgcgctcttt tctgggaacce ctgcgtceccge tcagcecgegeg 1380

ctcatcccag tgtctaaggce gcteccegggt ggtcecttggga gttgcaagta gggaggaacyg 1440

gccgggtaac cacctctttt ccctttatcc aagcagagcce tcggegtgec cccaggaccyg 1500

gtaaagttcc tctcgccage cgcatccatg cttectggege ggatgaaccce gcaggtgcag 1560

ccegagaaca acggggcegga cacgggtcca gagcagecce ttegggegeg caaaactgeg 1620

gagctgetgyg tggtgaagga gcgcaacgge gtccagtgece tgetggegee ccgegacgge 1680

gacgcgcage cccgggagac ctggggcaag aagatcgact tceetgetgte cgtagtegge 1740

ttcgcagtgg acctggccaa cgtgtggege ttccecctace tctgectacaa gaacggeggce 1800

ggtgagcgtyg gggtcgggct gggaatttga atctgggagg tccactgtet gcageggtgg 1860

ctgggacagg agctggaata cacacggaag ggaggcgagg agacaggggc aaatctgggg 1920

cgcagaaaga actggacagg gctaacggga aaaaaaaaag attggagtcc tctggaaggt 1980

cattttcecca ggctectttge agagtacctc gagctcattc cagcggaagt gtcaggattg 2040

ggcaccctgy aagcaaaaca gcagaagagt gaaatcgagt catgacccta aagtcatggt 2100

aggggtatgg atggaaagga cagaatctgg ggtgccaggt tgggtggggg agcctgacct 2160

tttgatggtce tgctggaagg gaggtggaga ttccaagagce 2200
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1. A method of quantifying or detecting methylated DNA
in atarget 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 con-
tained in the biological specimen into single-stranded
DNA,;

Second step of mixing the single-stranded DNA, a methy-
lated DNA antibody, and a specific oligonucleotide
comprising a nucleotide sequence of a part of a comple-
mentary 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 com-
plex 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 com-
plex and available for detection:

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

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

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

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

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

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

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

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

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

(10) the nucleotide sequence of SEQ 1D NO:10 or a nucle-
otide sequence having 80% or more sequence identity to
the sequence,

(11) the nucleotide sequence of SEQ 1D NO:11 or a nucle-
otide sequence having 80% or more sequence identity to
the sequence,

(12) the nucleotide sequence of SEQ 1D NO:12 or a nucle-
otide 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 comple-
mentary sequence,
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(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 comple-
mentary 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 comple-
mentary 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 comple-
mentary sequernce,

(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 comple-
mentary 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 comple-
mentary 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 comple-
mentary 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 comple-
mentary 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 comple-
mentary 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 comple-
mentary 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 comple-
mentary 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 comple-
mentary 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 1D NO:13,

(2) the nucleotide sequence of SEQ 1D NO:14,

(3) the nucleotide sequence of SEQ 1D NO:15,

(4) the nucleotide sequence of SEQ 1D NO:16,

(5) the nucleotide sequence of SEQ 1D NO:17,

(6) the nucleotide sequence of SEQ 1D NO:18,

(7) the nucleotide sequence of SEQ 1D NO:19,

(8) the nucleotide sequence of SEQ 1D NO:20,

(9) the nucleotide sequence of SEQ 1D 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,
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(15) the complementary sequence to the nucleotide
sequence of SEQ ID NO:15,

(16) the complementary sequence

sequence of SEQ ID NO:16,

(17) the complementary sequence

sequence of SEQ ID NO:17,

(18) the complementary sequence

sequence of SEQ ID NO:18,

(19) the complementary sequence

sequence of SEQ ID NO:19,

(20) the complementary sequence

sequence of SEQ ID NO:20,

(21) the complementary sequence

sequence of SEQ ID NO:21,

(22) the complementary sequence

sequence of SEQ ID NO:22,

(23) the complementary sequence

sequence of SEQ ID NO:23, and

(24) the complementary sequence to the nucleotide

sequence of SEQ ID NO:24.

3. The method according to claim 1, wherein a counter
oligonucleotide is added in forming the complex in the Sec-
ond step.

4. The method according to claim 1, wherein formation of
the complex in the Second step is conducted in a reaction
system containing a divalent cation.

5. The method according to claim 1, wherein the methy-
lated DNA antibody in the complex formed inthe Second step
has been made to bind to a support before the Third step.

6. The method according to claim 1, further comprising,
after the First step and before the Third step, the step of
digesting unmethylated single-stranded DNA with a methy-
lation sensitive restriction enzyme capable of digesting
single-stranded DNA.

7. The method according to claim 1, further comprising,
after the First step and before the Third step, the step of
digesting unmethylated single-stranded DNA with a methy-
lation-sensitive restriction enzyme in a reaction system con-
taining a specific masking oligonucleotide comprising a rec-
ognition sequence for the methylation sensitive restriction
enzyme as a part thereof.

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

9. The method according to claim 1, wherein the methy-
lated DNA antibody is a methylcytosine antibody.

10. The method according to claim 1, wherein the biologi-
cal specimen is mammalian blood, serum, plasma, bodily
fluid, cell lysate or tissue lysate.

11. The method according to claim 1, wherein the DNA
sample derived from genomic DNA contained in the biologi-
cal 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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to the nucleotide

to the nucleotide
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to the nucleotide
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12. The method according to claim 1, wherein the DNA
sample derived from genomic DNA contained in the biologi-
cal specimen has been digested with a methylation sensitive
restriction enzyme.

13. The method according to claim 1, wherein the DNA
sample derived from genomic DNA contained in the biologi-
cal specimen has been digested with a methylation sensitive
restriction enzyme in a reaction system containing a specific
masking oligonucleotide.

14. The method according to claim 7, wherein the methy-
lation sensitive restriction enzyme is Hpall or Hhal.

15. The method according to claim 1, wherein the DNA
sample derived from genomic DNA contained in the biologi-
cal specimen is a DNA sample purified in advance.

16. The method according to claim 1, wherein the target
DNA region possessed by genomic DNA comprises a recog-
nition cleaving site for the methylation sensitive restriction
enzyme.

17. DNA comprising any of the following nucleotide
sequences:

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

(2) the nucleotide sequence of SEQ 1D NO:14,

(3) the nucleotide sequence of SEQ 1D NO:15,

(4) the nucleotide sequence of SEQ 1D NO:16,

(5) the nucleotide sequence of SEQ 1D NO:17,

(6) the nucleotide sequence of SEQ 1D NO:18,

(7) the nucleotide sequence of SEQ 1D NO:19,

(8) the nucleotide sequence of SEQ 1D NO:20,

(9) the nucleotide sequence of SEQ 1D 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

sequence of SEQ ID NO:14,

(15) the complementary sequence

sequence of SEQ ID NO:15,

(16) the complementary sequence

sequence of SEQ ID NO:16,

(17) the complementary sequence

sequence of SEQ ID NO:17,

(18) the complementary sequence

sequence of SEQ ID NO:18,

(19) the complementary sequence

sequence of SEQ ID NO:19,

(20) the complementary sequence

sequence of SEQ ID NO:20,

(21) the complementary sequence

sequence of SEQ ID NO:21,

(22) the complementary sequence

sequence of SEQ ID NO:22,

(23) the complementary sequence

sequence of SEQ ID NO:23, and

(24) the complementary sequence

sequence of SEQ ID NO:24.
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