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BILIARY TRACT CANCER DETECTION KIT
OR DEVICE, AND DETECTION METHOD

TECHNICAL FIELD

The present invention relates to a kit or a device for the
detection of biliary tract cancer, comprising a nucleic acid
capable of specifically binding to a particular miRNA,
which is used for examining the presence or absence of
biliary tract cancer in a subject, and a method for detecting
biliary tract cancer, comprising measuring an expression
level of the miRNA using the nucleic acid.

BACKGROUND ART

The biliary tract refers to the entire route of excretion of
bile secreted from hepatic cells into the duodenum, and is
broadly divided into the intrahepatic bile duct inside the
liver and the extrahepatic biliary tree outside the liver. The
extrahepatic biliary tree is broadly divided into 3 areas: the
extrahepatic bile duct through which the bile is transported
from the liver to the duodenum; the gallbladder which
temporarily stores and enriches the bile; and the duodenal
papilla or the papilla which is an opening site of the bile duct
and the main pancreatic duct at the duodenal lumen.

A great majority of biliary tract cancer cases are caused by
the malignant transformation of biliary epithelial cells that
surround the Iumen, and respond, merely weakly, to che-
motherapy or radiotherapy. Thus, surgical resection based
on early detection is only one radical cure for such biliary
tract cancer. However, early biliary tract cancer lacks sub-
jective symptoms. For example, this cancer manifests sub-
jective symptoms such as jaundice or itch only after the bile
duct is obstructed with the progression of the cancer so that
the bile flows back into a blood vessel. Therefore, biliary
tract cancer is often detected in an advanced cancer state. As
for intrahepatic bile duct cancer, because the extrahepatic
bile duct is rarely obstructed, the disease often progresses
asymptomatically without symptoms of jaundice. According
to the 2011 statistics of cancer type-specific mortality in
Japan disclosed by the Center for Cancer Control and
Information Services, National Cancer Center, the number
of biliary tract cancer deaths climbed to 18,186 people, and
S-year relative survival rates by cancer type in 2003 to 2005
were in the second lowest position following pancreatic
cancer with 22.5% for males and 19.9% for females. Since
the biliary tract is closely related to important organs such as
the liver and the pancreas, biliary tract cancer is responsible
for poor prognosis resulting from its metastasis to these
organs.

The biliary tract cancer is broadly divided into three types,
extrahepatic bile duct cancer, gallbladder cancer, and pap-
illary cancer, depending on sites of origin. The extrahepatic
bile duct cancer is further divided into four types: a cancer
that develops in the hepatic portal region which serves as the
entrance of the liver (hilar cholangiocarcinoma); a cancer
that develops in the upper region from the hepatic portal
region to the gallbladder (upper bile duct cancer); a cancer
that develops in the middle region from the gallbladder to
the pancreas (middle bile duct cancer); and a cancer that
develops in the distal region from the pancreas to the
duodenal papilla (distal bile duct cancer). A bile duct cancer
that develops closer to the liver is known to be more difficult
to operate and to have poorer prognosis.

The UICC (Unio Internationalis Contra Cancrum) stages
of progression of extrahepatic bile duct cancer, gallbladder
cancer, and papillary cancer are defined in “Classification of
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Biliary Tract Cancer, the 5th edition” (edited by the Japanese
Society of Hepato-Biliary-Pancreatic Surgery. KANE-
HARA & Co., LTD., 2003, p. 109) and classified into stages
0, IA, 1B, IIA, 1IB, III, IVa, and IVb according to lymph
node metastasis, metastasis to extraperitoneal distant organs,
macroscopic spread around the bile duct, etc. The UICC
stages of progression of intrahepatic bile duct cancer are
defined in “TNM Classification of Malignant Tumours, the
7th edition, Japanese version” (UICC Japan National Com-
mittee, translated by TNM Committee, KANEHARA & Co.,
LTD., 2012, p. 110) and classified into stages I, II, II1, IVa,
and IVb according to lymph node metastasis, metastasis to
extraperitoneal distant organs, macroscopic spread around
the bile duct, etc.

Limitedly invasive biochemical examination of blood,
tumor marker tests, and abdominal ultrasonography are
generally used in the initial diagnosis of biliary tract cancer
(Non-patent Literature 1). The biochemical examination of
blood for the detection of biliary tract cancer employs, for
example, alkaline phosphatase, y-GTP, or bilirubin, which is
elevated due to hepatic dysfunction. For example, CEA,
CA19-9, DUPAN-2, CA195, CA242, and IL-6 are known as
the tumor markers for the detection of biliary tract cancer. As
for how to use these tumor markers, a subject is suspected
of having a cancer when their concentrations in blood are
higher or lower than predetermined reference values. For
example, as described in Non-patent Literature 2, the refer-
ence value of CEA is set to 5 ng/mL, and the reference value
of CA19-9 is set to 37 U/mL. A subject is suspected of
having a cancer including biliary tract cancer when their
concentrations exhibit these values or higher.

There are reports, albeit at a research stage, on the
detection of biliary tract cancer using the expression levels
of proteins or genes in biological samples including blood.

Patent Literature 1 describes a method for detecting
biliary tract cancer using the expression levels of proteins in
biliary tract tissues.

Patent Literature 2 describes a method for diagnosing
digestive organ cancers including biliary tract cancer using
mRNA genes extracted from cells (mononuclear cells, etc.)
in blood.

CITATION LIST
Patent Literature

Patent Literature 1: JP Patent Publication (Kokai) No. 2012-
237685 A (2012)
Patent Literature 2: JP Patent Publication (Kokai) No. 2013-
223520 A (2013)

Non-Patent Literature

Non-patent Literature 1: “Evidence-based clinical practice
guidelines for the management of biliary tract cancers”,
edited by the publishing committee of the evidence-based
clinical practice guidelines for the management of biliary
tract cancers. Igakutosho-shuppan Ltd., 2007, p. 38-39
Non-patent Literature 2: Kiyoshi Kurokawa, LAB DATA,
2013, p. 633, 636

SUMMARY OF INVENTION
Problem to be Solved by Invention

An object of the present invention is to find a novel tumor
marker for biliary tract cancer and to provide a method that
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can effectively detect biliary tract cancer using a nucleic acid
capable of specifically binding to the marker. As described
in Non-patent Literature 1, limitedly invasive biochemical
examination of blood, tumor marker tests, and abdominal
ultrasonography are generally used in the initial diagnosis of
biliary tract cancer. The rate of tumor visualization (prob-
ability at which cancer can be detected from images) for
biliary tract cancer by the abdominal ultrasonography varies
widely from 21 to 90% (Non-patent Literature 1) and is
decreased, particularly, for sites of tumors that occupy the
lower bile duct. The biochemical examination of blood for
the detection of biliary tract cancer employs, for example,
alkaline phosphatase, y-GTP, or bilirubin, which is elevated
due to hepatic dysfunction. However, such biochemical
examination of blood does not specifically detect biliary
tract cancer. For example, CEA, CA19-9, DUPAN-2,
CA195, CA242, and IL-6 are known as the tumor markers
for the detection of biliary tract cancer. Among them. CEA
is known to be elevated by 40 to 70% in biliary tract cancer
patients, while CA19-9 is known to be elevated by 50 to
79% in biliary tract cancer patients (Non-patent Literature
1). However, Non-patent Literature 1 states that these tumor
markers are not specific for biliary tract cancer and are
difficult to use in early diagnosis. Also, Non-patent Litera-
ture 1 states that the clinical usefulness of DUPAN-2,
CA195, CA242, or IL-6 is not clear. Therefore, in the case
of using the conventional tumor markers, there may be the
possibility of false detection of other cancers and/or benign
tumors and/or benign diseases of the biliary tract and/or
peribiliary organs, etc.

As described below, there are reports, albeit at a research
stage, on the detection of biliary tract cancer using the
expression levels of proteins or genes in biological samples
including blood, none of which, however, have yet been
brought into practical use.

Patent Literature 1 describes a method for detecting
biliary tract cancer using the expression levels of proteins in
biliary tract tissues. In this detection method, however,
tissue resection by surgical operation is essential for obtain-
ing samples. This step places a great physical burden on
patients. Therefore, this method is not favorable as an
examination method. In addition, Patent Literature 1 does
not describe the specific detection performance, such as
accuracy, sensitivity, or specificity for discriminating biliary
tract cancer, of this detection method and is thus poorly
industrially practical.

Patent Literature 2 describes a method for diagnosing
digestive organ cancers including biliary tract cancer using
mRNA genes extracted from cells (mononuclear cells, etc.)
in blood. This detection method, however, requires dozens
to several hundreds of mRNAs to be used in combination
and might thus cause increased examination cost and a
complicated classification algorithm when actually devel-
oped for examination. In addition, the mRNAs are easily
decomposable and unstable in blood and are therefore not
favorable as analytes.

As mentioned above, the existing tumor markers exhibit
low performance in the detection of biliary tract cancer, and
neither performance nor detection methods are specifically
shown as to the markers at a research stage. Therefore, use
of these markers might impose an implementation of need-
less extra examination due to the false detection of healthy
subjects as being biliary tract cancer patients, or might waste
therapeutic opportunity because of overlooking biliary tract
cancer patients. In addition, the measurement of dozens to
several hundreds of genes increases examination cost and is
therefore difficult to use in large-scale screening such as
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medical checkup. Furthermore, the collection of biliary tract
tissues for measuring the tumor markers is highly invasive
to patients and is not favorable. Hence, there is a demand for
a highly accurate biliary tract cancer marker that is detect-
able from blood, which can be collected in a less invasive
manner, and is capable of correctly determining a biliary
tract cancer patient as a biliary tract cancer patient and a
healthy subject as a healthy subject. Particularly, a highly
sensitive biliary tract cancer marker is desired because
tumor resection based on early detection is only radical cure
for biliary tract cancer.

Means for Solution of Problem

The present inventors have conducted diligent studies to
attain the object and consequently completed the present
invention by finding several genes usable as markers for the
detection of biliary tract cancer from blood, which can be
collected with limited invasiveness, and finding that biliary
tract cancer can be significantly detected by using nucleic
acid(s) capable of specifically binding to any of these
markers.

SUMMARY OF INVENTION

Specifically, the present invention has the following fea-
tures:

(1) A kit for the detection of biliary tract cancer, com-
prising nucleic acid(s) capable of specifically binding to at
least one or more polynucleotide(s) selected from the group
consisting of biliary tract cancer markers miR-125a-3p,
miR-6893-5p, miR-204-3p, miR-4476, miR-4294, miR-
150-3p, miR-6729-5p, miR-7641, miR-6765-3p, miR-6820-
5p, miR-575, miR-6836-3p, miR-1469, miR-663a, miR-
6075, miR-4634, miR-423-5p, miR-4454, miR-7109-5p,
miR-6789-5p, miR-6877-5p, miR-4792, miR-4530, miR-
7975, miR-6724-5p, miR-8073, miR-7977, miR-1231, miR-
6799-5p, miR-615-5p, miR-4450, miR-6726-5p, miR-6875-
5p, miR-4734, miR-16-5p, miR-602, miR-4651, miR-8069,
miR-1238-5p, miR-6880-5p, miR-8072, miR-4723-5p,
miR-4732-5p, miR-6125, miR-6090, miR-7114-5p, miR-
564, miR-451a, miR-3135b, miR-4497, miR-4665-5p, miR-
3622a-5p, miR-6850-5p, miR-6821-5p, miR-5100, miR-
6872-3p, miR-4433-3p, miR-1227-5p, miR-3188, miR-
7704, miR-3185, miR-1908-3p, miR-6781-5p, miR-6805-
5p, miR-8089, miR-665, miR-4486, miR-6722-3p, miR-
1260a, miR-4707-5p, miR-6741-5p, miR-1260b, miR-1246,
miR-6845-5p, miR-4638-5p, miR-6085, miR-1228-3p,
miR-4534, miR-5585-3p, miR-4741, miR-4433b-3p, miR-
197-5p, miR-718, miR-4513, miR-4446-3p, miR-619-5p,
miR-6816-5p, miR-6778-5p, miR-24-3p, miR-1915-3p,
miR-4665-3p, miR-4449, miR-6889-5p, miR-486-3p, miR-
7113-3p, miR-642a-3p, miR-7847-3p, miR-6768-5p, miR-
1290, miR-7108-5p, miR-92b-5p, miR-663b, miR-3940-5p,
miR-4467, miR-6858-5p, miR-4417, miR-3665, miR-4736,
miR-4687-3p, miR-1908-5p, miR-5195-3p, miR-4286,
miR-3679-3p, miR-6791-5p, miR-1202, miR-3656, miR-
4746-3p, miR-3184-5p, miR-3937, miR-6515-3p, miR-
6132, miR-187-5p, miR-7111-5p, miR-5787, miR-6779-5p,
miR-4516, miR-4649-5p, miR-760, miR-3162-5p, miR-
3178, miR-940, miR-4271, miR-6769b-5p, miR-4508, miR-
6826-5p, miR-6757-5p, miR-3131, and miR-1343-3p.

(2) The kit according to (1), wherein miR-125a-3p is
hsa-miR-125a-3p, miR-6893-5p is hsa-miR-6893-5p, miR-
204-3p is hsa-miR-204-3p, miR-4476 is hsa-miR-4476,
miR-4294 is hsa-miR-4294, miR-150-3p is hsa-miR-150-
3p, miR-6729-5p is hsa-miR-6729-5p, miR-7641 is hsa-
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miR-7641, miR-6765-3p is hsa-miR-6765-3p, miR-6820-5p
is hsa-miR-6820-5p, miR-575 is hsa-miR-575, miR-6836-
3p is hsa-miR-6836-3p, miR-1469 is hsa-miR-1469, miR-
663a is hsa-miR-663a, miR-6075 is hsa-miR-6075, miR-
4634 is hsa-miR-4634, miR-423-5p is hsa-miR-423-5p,
miR-4454 is hsa-miR-4454, miR-7109-5p is hsa-miR-7109-
5p, miR-6789-5p is hsa-miR-6789-5p, miR-6877-5p is hsa-
miR-6877-5p, miR-4792 is hsa-miR-4792, miR-4530 is
hsa-miR-4530, miR-7975 is hsa-miR-7975, miR-6724-5p is
hsa-miR-6724-5p, miR-8073 is hsa-miR-8073, miR-7977 is
hsa-miR-7977, miR-1231 is hsa-miR-1231, miR-6799-5p is
hsa-miR-6799-5p, miR-615-5p is hsa-miR-615-5p, miR-
4450 is hsa-miR-4450, miR-6726-5p is hsa-miR-6726-5p,
miR-6875-5p is hsa-miR-6875-5p, miR-4734 is hsa-miR-
4734, miR-16-5p is hsa-miR-16-5p, miR-602 is hsa-miR-
602, miR-4651 is hsa-miR-4651, miR-8069 is hsa-miR-
8069, miR-1238-5p is hsa-miR-1238-5p, miR-6880-5p is
hsa-miR-6880-5p, miR-8072 is hsa-miR-8072, miR-4723-
5p is hsa-miR-4723-5p, miR-4732-5p is hsa-miR-4732-5p,
miR-6125 is hsa-miR-6125, miR-6090 is hsa-miR-6090,
miR-7114-5p is hsa-miR-7114-5p, miR-564 is hsa-miR-564,
miR-451a is hsa-miR-451a, miR-3135b is hsa-miR-3135b,
miR-4497 is hsa-miR-4497, miR-4665-5p is hsa-miR-4665-
5p, miR-3622a-5p is hsa-miR-3622a-5p, miR-6850-5p is
hsa-miR-6850-5p, miR-6821-5p is hsa-miR-6821-5p, miR-
5100 is hsa-miR-5100, miR-6872-3p is hsa-miR-6872-3p,
miR-4433-3p is hsa-miR-4433-3p, miR-1227-5p is hsa-
miR-1227-5p, miR-3188 is hsa-miR-3188, miR-7704 is
hsa-miR-7704, miR-3185 is hsa-miR-3185, miR-1908-3p is
hsa-miR-1908-3p, miR-6781-5p is hsa-miR-6781-5p, miR-
6805-5p is hsa-miR-6805-5p, miR-8089 is hsa-miR-8089,
miR-6635 is hsa-miR-665, miR-4486 is hsa-miR-4486, miR-
6722-3p 1s hsa-miR-6722-3p, miR-1260a 1s hsa-miR-1260a,
miR-4707-5p is hsa-miR-4707-5p, miR-6741-5p is hsa-
miR-6741-5p, miR-1260b is hsa-miR-1260b, miR-1246 is
hsa-miR-1246, miR-6845-5p is hsa-miR-6845-5p, miR-
4638-5p is hsa-miR-4638-5p, miR-6085 is hsa-miR-6085,
miR-1228-3p is hsa-miR-1228-3p, miR-4534 is hsa-miR-
4534, miR-5585-3p is hsa-miR-5585-3p, miR-4741 is hsa-
miR-4741, miR-4433b-3p is hsa-miR-4433b-3p, miR-197-
5p is hsa-miR-197-5p, miR-718 is hsa-miR-718, miR-4513
is hsa-miR-4513, miR-4446-3p is hsa-miR-4446-3p, miR-
619-5p is hsa-miR-619-5p, miR-6816-5p is hsa-miR-6816-
5p, miR-6778-5p is hsa-miR-6778-5p, miR-24-3p is hsa-
miR-24-3p, miR-1915-3p is hsa-miR-1915-3p, miR-4665-
3p is hsa-miR-4665-3p, miR-4449 is hsa-miR-4449, miR-
6889-5p 1is hsa-miR-6889-5p, miR-486-3p is hsa-miR-486-
3p, miR-7113-3p is hsa-miR-7113-3p, miR-642a-3p is hsa-
miR-642a-3p, miR-7847-3p is hsa-miR-7847-3p, miR-
6768-5p is hsa-miR-6768-5p, miR-1290 is hsa-miR-1290,
miR-7108-5p is hsa-miR-7108-5p, miR-92b-5p is hsa-miR-
92b-5p, miR-663b is hsa-miR-663b, miR-3940-5p is hsa-
miR-3940-5p, miR-4467 is hsa-miR-4467, miR-6858-5p is
hsa-miR-6858-5p, miR-4417 is hsa-miR-4417, miR-3665 is
hsa-miR-3665, miR-4736 is hsa-miR-4736, miR-4687-3p is
hsa-miR-4687-3p, miR-1908-5p is hsa-miR-1908-5p, miR-
5195-3p is hsa-miR-5195-3p, miR-4286 is hsa-miR-4286,
miR-3679-3p is hsa-miR-3679-3p, miR-6791-5p is hsa-
miR-6791-5p, miR-1202 is hsa-miR-1202, miR-3656 is
hsa-miR-3656, miR-4746-3p is hsa-miR-4746-3p, miR-
3184-5p is hsa-miR-3184-5p, miR-3937 is hsa-miR-3937,
miR-6515-3p is hsa-miR-6515-3p, miR-6132 is hsa-miR-
6132, miR-187-5p is hsa-miR-187-5p, miR-7111-5p is hsa-
miR-7111-5p, miR-5787 is hsa-miR-5787, miR-6779-5p is
hsa-miR-6779-5p, miR-4516 is hsa-miR-4516, miR-4649-
5p is hsa-miR-4649-5p, miR-760 is hsa-miR-760, miR-
3162-5p is hsa-miR-3162-5p, miR-3178 is hsa-miR-3178,
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miR-940 is hsa-miR-940, miR-4271 is hsa-miR-4271, miR-
6769b-5p is hsa-miR-6769b-5p, miR-4508 is hsa-miR-4508,
miR-6826-5p is hsa-miR-6826-5p, miR-6757-5p is hsa-
miR-6757-5p, miR-3131 is hsa-miR-3131, and miR-1343-
3p is hsa-miR-1343-3p.

(3) The kit according to (1) or (2), wherein the nucleic
acid is a polynucleotide selected from the group consisting
of the following polynucleotides (a) to (e):

(a) a polynucleotide consisting of a nucleotide sequence
represented by any of SEQ ID NOs: 1 to 125 and 466 to 478
or a nucleotide sequence derived from the nucleotide
sequence by the replacement of u with t, a variant thereof,
a derivative thereof, or a fragment thereof comprising 15 or
more consecutive nucleotides,

(b) a polynucleotide comprising a nucleotide sequence rep-
resented by any of SEQ ID NOs: 1 to 125 and 466 to 478,
(¢) a polynucleotide consisting of a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ 1D NOs: 1 to 125 and 466 to 478 or a nucleotide
sequence derived from the nucleotide sequence by the
replacement of u with t, a variant thereof, a derivative
thereof, or a fragment thereof comprising 15 or more con-
secutive nucleotides,

(d) a polynucleotide comprising a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ ID NOs: 1 to 125 and 466 to 478 or a nucleotide
sequence derived from the nucleotide sequence by the
replacement of u with t, and

(e) a polynucleotide hybridizing under stringent conditions
to any of the polynucleotides (a) to (d).

(4) The kit according to any one of (1) to (3), wherein the
kit further comprises nucleic acid(s) capable of specifically
binding to at least one or more polynucleotide(s) selected
from the group consisting of other biliary tract cancer
markers: miR-6808-5p, miR-6774-5p, miR-4656, miR-
6806-5p, miR-1233-5p, miR-328-5p, miR-4674, miR-2110,
miR-6076, miR-3619-3p, miR-92a-2-5p, miR-128-1-5p,
miR-638, miR-2861, miR-371a-5p, miR-211-3p, miR-
1273g-3p, miR-1203, miR-122-5p, miR-4258, miR-4484,
miR-4648 and miR-6780b-5p.

(5) The kit according to (4), wherein miR-6808-5p is
hsa-miR-6808-5p, miR-6774-5p is hsa-miR-6774-5p, miR-
4656 is hsa-miR-4656, miR-6806-5p is hsa-miR-6806-5p,
miR-1233-5p is hsa-miR-1233-5p, miR-328-5p is hsa-miR-
328-5p, miR-4674 is hsa-miR-4674, miR-2110 is hsa-miR-
2110, miR-6076 is hsa-miR-6076, miR-3619-3p is hsa-miR-
3619-3p, miR-92a-2-5p is hsa-miR-92a-2-5p, miR-128-1-
5p is hsa-miR-128-1-5p, miR-638 is hsa-miR-638, miR-
2861 is hsa-miR-2861, miR-371a-5p is hsa-miR-371a-5p,
miR-211-3p is hsa-miR-211-3p, miR-1273g-3p is hsa-miR-
1273g-3p, miR-1203 is hsa-miR-1203, miR-122-5p is hsa-
miR-122-5p, miR-4258 is hsa-miR-4258, miR-4484 is hsa-
miR-4484, miR-4648 is hsa-miR-4648, and miR-6780b-5p
is hsa-miR-6780b-5p.

(6) The kit according to (4) or (5), wherein the nucleic
acid is a polynucleotide selected from the group consisting
of the following polynucleotides (f) to (j):

(D) a polynucleotide consisting of a nucleotide sequence
represented by any of SEQ ID NOs: 126 to 148 or a
nucleotide sequence derived from the nucleotide sequence
by the replacement of u with t, a variant thereof, a derivative
thereof, or a fragment thereof comprising 15 or more con-
secutive nucleotides,

(2) a polynucleotide comprising a nucleotide sequence rep-
resented by any of SEQ ID NOs: 126 to 148,

(h) a polynucleotide consisting of a nucleotide sequence
complementary to a nucleotide sequence represented by any
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of SEQ ID NOs: 126 to 148 or a nucleotide sequence derived
from the nucleotide sequence by the replacement of u with
t, a variant thereof, a derivative thereof, or a fragment
thereof comprising 15 or more consecutive nucleotides,

(1) a polynucleotide comprising a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ ID NOs: 126 to 148 or a nucleotide sequence derived
from the nucleotide sequence by the replacement of u with
t, and

(j) a polynucleotide hybridizing under stringent conditions
to any of the polynucleotides (f) to (i).

(7) The kit according to any one of (1) to (6), wherein the
kit comprises at least two or more nucleic acids capable of
specifically binding to at least two or more polynucleotides,
respectively, selected from all of the biliary tract cancer
markers according to (1) or (2).

(8) A device for the detection of biliary tract cancer,
comprising nucleic acid(s) capable of specifically binding to
at least one or more polynucleotide(s) selected from the
group consisting of biliary tract cancer markers miR-125a-
3p, miR-6893-5p, miR-204-3p, miR-4476, miR-4294, miR-
150-3p, miR-6729-5p, miR-7641, miR-6765-3p, miR-6820-
5p, miR-575, miR-6836-3p, miR-1469, miR-663a, miR-
6075, miR-4634, miR-423-5p, miR-4454, miR-7109-5p,
miR-6789-5p, miR-6877-5p, miR-4792, miR-4530, miR-
7975, miR-6724-5p, miR-8073, miR-7977, miR-1231, miR-
6799-5p, miR-615-5p, miR-4450, miR-6726-5p, miR-6875-
5p, miR-4734, miR-16-5p, miR-602, miR-4651, miR-8069,
miR-1238-5p, miR-6880-5p, miR-8072, miR-4723-5p,
miR-4732-5p, miR-6125, miR-6090, miR-7114-5p, miR-
564, miR-451a, miR-3135b, miR-4497, miR-4665-5p, miR-
3622a-5p, miR-6850-5p, miR-6821-5p, miR-5100, miR-
6872-3p, miR-4433-3p, miR-1227-5p, miR-3188, miR-
7704, miR-3185, miR-1908-3p, miR-6781-5p, miR-6805-
5p, miR-8089, miR-665, miR-4486, miR-6722-3p, miR-
1260a, miR-4707-5p, miR-6741-5p, miR-1260b, miR-1246,
miR-6845-5p, miR-4638-5p, miR-6085, miR-1228-3p,
miR-4534, miR-5585-3p, miR-4741, miR-4433b-3p, miR-
197-5p, miR-718, miR-4513, miR-4446-3p, miR-619-5p,
miR-6816-5p, miR-6778-5p, miR-24-3p, miR-1915-3p,
miR-4665-3p, miR-4449, miR-6889-5p, miR-486-3p, miR-
7113-3p, miR-642a-3p, miR-7847-3p, miR-6768-5p, miR-
1290, miR-7108-5p, miR-92b-5p, miR-663b, miR-3940-5p,
miR-4467, miR-6858-5p, miR-4417, miR-3665, miR-4736,
miR-4687-3p, miR-1908-5p, miR-5195-3p, miR-4286,
miR-3679-3p, miR-6791-5p, miR-1202, miR-3656, miR-
4746-3p, miR-3184-5p, miR-3937, miR-6515-3p, miR-
6132, miR-187-5p, miR-7111-5p, miR-5787, miR-6779-5p,
miR-4516, miR-4649-5p, miR-760, miR-3162-5p, miR-
3178, miR-940, miR-4271, miR-6769b-5p, miR-4508, miR-
6826-5p, miR-6757-5p, miR-3131, and miR-1343-3p.

(9) The device according to (8), wherein miR-125a-3p is
hsa-miR-125a-3p, miR-6893-5p is hsa-miR-6893-5p, miR-
204-3p is hsa-miR-204-3p, miR-4476 is hsa-miR-4476,
miR-4294 is hsa-miR-4294, miR-150-3p is hsa-miR-150-
3p, miR-6729-5p is hsa-miR-6729-5p, miR-7641 is hsa-
miR-7641, miR-6765-3p is hsa-miR-6765-3p, miR-6820-5p
is hsa-miR-6820-5p, miR-575 is hsa-miR-575, miR-6836-
3p is hsa-miR-6836-3p, miR-1469 is hsa-miR-1469, miR-
663a is hsa-miR-663a, miR-6075 is hsa-miR-6075, miR-
4634 is hsa-miR-4634, miR-423-5p is hsa-miR-423-5p,
miR-4454 is hsa-miR-4454, miR-7109-5p is hsa-miR-7109-
5p, miR-6789-5p is hsa-miR-6789-5p, miR-6877-5p is hsa-
miR-6877-5p, miR-4792 is hsa-miR-4792, miR-4530 is
hsa-miR-4530, miR-7975 is hsa-miR-7975, miR-6724-5p is
hsa-miR-6724-5p, miR-8073 is hsa-miR-8073, miR-7977 is
hsa-miR-7977, miR-1231 is hsa-miR-1231, miR-6799-5p is
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hsa-miR-6799-5p. miR-615-5p is hsa-miR-615-5p, miR-
4450 is hsa-miR-4450, miR-6726-5p is hsa-miR-6726-5p,
miR-6875-5p is hsa-miR-6875-5p, miR-4734 is hsa-miR-
4734, miR-16-5p is hsa-miR-16-5p, miR-602 is hsa-miR-
602, miR-4651 is hsa-miR-4651, miR-8069 is hsa-miR-
8069, miR-1238-5p is hsa-miR-1238-5p, miR-6880-5p is
hsa-miR-6880-5p. miR-8072 is hsa-miR-8072, miR-4723-
5p is hsa-miR-4723-5p, miR-4732-5p is hsa-miR-4732-5p,
miR-6125 is hsa-miR-6125, miR-6090 is hsa-miR-6090,
miR-7114-5p is hsa-miR-7114-5p, miR-564 is hsa-miR-564,
miR-451a is hsa-miR-451a, miR-3135b is hsa-miR-3135b,
miR-4497 is hsa-miR-4497, miR-4665-5p is hsa-miR-4665-
5p, miR-3622a-5p is hsa-miR-3622a-5p, miR-6850-5p is
hsa-miR-6850-5p. miR-6821-5p is hsa-miR-6821-5p, miR-
5100 is hsa-miR-5100, miR-6872-3p is hsa-miR-6872-3p,
miR-4433-3p is hsa-miR-4433-3p, miR-1227-5p is hsa-
miR-1227-5p, miR-3188 is hsa-miR-3188, miR-7704 is
hsa-miR-7704, miR-3185 is hsa-miR-3185, miR-1908-3p is
hsa-miR-1908-3p. miR-6781-5p is hsa-miR-6781-5p, miR-
6805-5p is hsa-miR-6805-5p. miR-8089 is hsa-miR-8089,
miR-6635 is hsa-miR-665, miR-4486 is hsa-miR-4486, miR-
6722-3p is hsa-miR-6722-3p, miR-1260a 1s hsa-miR-1260a,
miR-4707-5p is hsa-miR-4707-5p, miR-6741-5p is hsa-
miR-6741-5p, miR-1260b is hsa-miR-1260b, miR-1246 is
hsa-miR-1246, miR-6845-5p is hsa-miR-6845-5p, miR-
4638-5p is hsa-miR-4638-5p, miR-6085 is hsa-miR-6085,
miR-1228-3p is hsa-miR-1228-3p, miR-4534 is hsa-miR-
4534, miR-5585-3p is hsa-miR-5585-3p, miR-4741 is hsa-
miR-4741, miR-4433b-3p is hsa-miR-4433b-3p, miR-197-
5p is hsa-miR-197-5p, miR-718 is hsa-miR-718, miR-4513
is hsa-miR-4513, miR-4446-3p is hsa-miR-4446-3p, miR-
619-5p is hsa-miR-619-5p, miR-6816-5p is hsa-miR-6816-
5p, miR-6778-5p is hsa-miR-6778-5p, miR-24-3p is hsa-
miR-24-3p, miR-1915-3p is hsa-miR-1915-3p, miR-4665-
3p is hsa-miR-4665-3p, miR-4449 is hsa-miR-4449, miR-
6889-5p is hsa-miR-6889-5p, miR-486-3p is hsa-miR-486-
3p, miR-7113-3p is hsa-miR-7113-3p, miR-642a-3p is hsa-
miR-642a-3p, miR-7847-3p is hsa-miR-7847-3p, miR-
6768-5p is hsa-miR-6768-5p, miR-1290 is hsa-miR-1290,
miR-7108-5p is hsa-miR-7108-5p, miR-92b-5p is hsa-miR-
92b-5p, miR-663b is hsa-miR-663b, miR-3940-5p is hsa-
miR-3940-5p, miR-4467 is hsa-miR-4467, miR-6858-5p is
hsa-miR-6858-5p. miR-4417 is hsa-miR-4417, miR-3665 is
hsa-miR-3665, miR-4736 is hsa-miR-4736, miR-4687-3p is
hsa-miR-4687-3p. miR-1908-5p is hsa-miR-1908-5p, miR-
5195-3p is hsa-miR-5195-3p, miR-4286 is hsa-miR-4286,
miR-3679-3p is hsa-miR-3679-3p, miR-6791-5p is hsa-
miR-6791-5p, miR-1202 is hsa-miR-1202, miR-3656 is
hsa-miR-3656, miR-4746-3p is hsa-miR-4746-3p, miR-
3184-5p is hsa-miR-3184-5p, miR-3937 is hsa-miR-3937,
miR-6515-3p is hsa-miR-6515-3p, miR-6132 is hsa-miR-
6132, miR-187-5p is hsa-miR-187-5p, miR-7111-5p is hsa-
miR-7111-5p, miR-5787 is hsa-miR-5787, miR-6779-5p is
hsa-miR-6779-5p, miR-4516 is hsa-miR-4516, miR-4649-
5p is hsa-miR-4649-5p, miR-760 is hsa-miR-760, miR-
3162-5p is hsa-miR-3162-5p, miR-3178 is hsa-miR-3178,
miR-940 is hsa-miR-940, miR-4271 is hsa-miR-4271, miR-
6769b-5p is hsa-miR-6769b-5p, miR-4508 is hsa-miR-4508,
miR-6826-5p is hsa-miR-6826-5p, miR-6757-5p is hsa-
miR-6757-5p, miR-3131 is hsa-miR-3131, and miR-1343-
3p is hsa-miR-1343-3p.

(10) The device according to (8) or (9), wherein the
nucleic acid is a polynucleotide selected from the group
consisting of the following polynucleotides (a) to (e):

(a) a polynucleotide consisting of a nucleotide sequence
represented by any of SEQ ID NOs: 1 to 125 and 466 to 478
or a nucleotide sequence derived from the nucleotide
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sequence by the replacement of u with t, a variant thereof,
a derivative thereof, or a fragment thereof comprising 15 or
more consecutive nucleotides,

(b) a polynucleotide comprising a nucleotide sequence rep-
resented by any of SEQ ID NOs: 1 to 125 and 466 to 478,
(c) a polynucleotide consisting of a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ ID NOs: 1 to 125 and 466 to 478 or a nucleotide
sequence derived from the nucleotide sequence by the
replacement of u with t, a variant thereof, a derivative
thereof, or a fragment thereof comprising 15 or more con-
secutive nucleotides,

(d) a polynucleotide comprising a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ 1D NOs: 1 to 125 and 466 to 478 or a nucleotide
sequence derived from the nucleotide sequence by the
replacement of u with t, and

(e) a polynucleotide hybridizing under stringent conditions
to any of the polynucleotides (a) to (d).

(11) The device according to any one of (8) to (10),
wherein the device further comprises nucleic acid(s) capable
of specifically binding to at least one or more
polynucleotide(s) selected from the group consisting of
other biliary tract cancer markers miR-6808-5p, miR-6774-
5p, miR-4656, miR-6806-5p, miR-1233-5p, miR-328-5p,
miR-4674, miR-2110, miR-6076, miR-3619-3p, miR-92a-
2-5p, miR-128-1-5p, miR-638, miR-2861, miR-371a-5p,
miR-211-3p, miR-1273g-3p, miR-1203, miR-122-5p, miR-
4258, miR-4484, miR-4648 and miR-6780b-5p.

(12) The device according to (11), wherein miR-6808-5p
is hsa-miR-6808-5p, miR-6774-5p is hsa-miR-6774-5p,
miR-4656 is hsa-miR-4656, miR-6806-5p is hsa-miR-6806-
5p, miR-1233-5p is hsa-miR-1233-5p, miR-328-5p is hsa-
miR-328-5p, miR-4674 is hsa-miR-4674, miR-2110 is hsa-
miR-2110, miR-6076 is hsa-miR-6076, miR-3619-3p is
hsa-miR-3619-3p, miR-92a-2-5p is hsa-miR-92a-2-5p,
miR-128-1-5p is hsa-miR-128-1-5p, miR-638 is hsa-miR-
638, miR-2861 is hsa-miR-2861, miR-371a-5p is hsa-miR-
371a-5p, miR-211-3p is hsa-miR-211-3p, miR-1273g-3p is
hsa-miR-1273g-3p, miR-1203 is hsa-miR-1203, miR-122-
5p is hsa-miR-122-5p, miR-4258 is hsa-miR-4258, miR-
4484 is hsa-miR-4484, miR-4648 is hsa-miR-4648, and
miR-6780b-5p is hsa-miR-6780b-5p.

(13) The device according to (11) or (12), wherein the
nucleic acid is a polynucleotide selected from the group
consisting of the following polynucleotides (f) to (j):

(f) a polynucleotide consisting of a nucleotide sequence
represented by any of SEQ ID NOs: 126 to 148 or a
nucleotide sequence derived from the nucleotide sequence
by the replacement of u with t, a variant thereof, a derivative
thereof, or a fragment thereof comprising 15 or more con-
secutive nucleotides,

(g) a polynucleotide comprising a nucleotide sequence rep-
resented by any of SEQ ID NOs: 126 to 148,

(h) a polynucleotide consisting of a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ ID NOs: 126 to 148 or a nucleotide sequence derived
from the nucleotide sequence by the replacement of u with
t, a variant thereof, a derivative thereof, or a fragment
thereof comprising 15 or more consecutive nucleotides,

(1) a polynucleotide comprising a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ ID NOs: 126 to 148 or a nucleotide sequence derived
from the nucleotide sequence by the replacement of u with
t, and

(j) a polynucleotide hybridizing under stringent conditions
to any of the polynucleotides (f) to (i).
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(14) The device according to any one of (8) to (13),
wherein the device is for measurement based on a hybrid-
ization technique.

(15) The device according to (14), wherein the hybrid-
ization technique is a nucleic acid array technique.

(16) The device according to any one of (8) to (15),
wherein the device comprises at least two or more nucleic
acids capable of specifically binding to at least two or more
polynucleotides, respectively, selected from all of the biliary
tract cancer markers according to (8) or (9).

(17) A method for detecting biliary tract cancer, compris-
ing measuring an expression level of a target nucleic acid in
a sample of a subject using the kit according to any one of
(1) to (7) or the device according to any one of (8) to (16);
and evaluating in vitro whether or not the subject has biliary
tract cancer using the measured expression level and a
control expression level for a healthy subject measured in
the same way.

(18) The method according to (17), wherein the subject is
a human.

(19) The method according to (17) or (18), wherein the
sample is blood, serum, or plasma.

<Definition of Term>

The terms used herein are defined as follows.

The term “biliary tract cancer” used herein refers to any
malignant tumor formed in the biliary tract. Specifically, the
“biliary tract cancer” includes extrahepatic bile duct cancer,
gallbladder cancer, papillary cancer, duodenal papilla can-
cer, intrahepatic bile duct cancer, and the like.

The term “benign tumors and/or benign diseases of the
biliary tract and/or peribiliary organs™ used herein refers to
diseases with nonmalignant tumors in the biliary tract, the
liver, and the pancreas.

Abbreviations or terms such as nucleotide, polynucle-
otide, DNA, and RNA abide by “Guidelines for the prepa-
ration of specification which contain nucleotide and/or
amino acid sequences” (edited by Japan Patent Office) and
common use in the art.

The term “polynucleotide” used herein refers to a nucleic
acid, including any of RNA, DNA, and RNA/DNA (chi-
mera). The DNA includes any of cDNA, genomic DNA, and
synthetic DNA. The RNA includes all of total RNA, mRNA,
rRNA, miRNA, siRNA, snoRNA, snRNA, non-coding RNA
and synthetic RNA. The “synthetic DNA” and the “synthetic
RNA” used herein refer to DNA and RNA artificially
prepared using, for example, an automated nucleic acid
synthesizer, on the basis of predetermined nucleotide
sequences (which may be any of natural and non-natural
sequences). The “non-natural sequence” used herein is
intended to be used in a broad sense and includes, for
example, a sequence containing substitution, deletion, inset-
tion, and/or addition of one or more nucleotide(s) (i.e., a
variant sequence) and a sequence containing one or more
modified nucleotide(s) (i.e., a modified sequence), which are
different from the natural sequence. As used herein, the term
“polynucleotide” is used interchangeably with the term
“nucleic acid.”

The term “fragment” used herein is a polynucleotide
having a nucleotide sequence having a consecutive portion
of a polynucleotide and desirably has a length of 15 or more
nucleotides, preferably 17 or more nucleotides, more pref-
erably 19 or more nucleotides.

The term “gene” used herein is intended to include not
only RNA and double-stranded DNA but also each single-
stranded DNA such as a plus strand (or a sense strand) or a
complementary strand (or an antisense strand) constituting
the duplex. The gene is not particularly limited by its length.
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Thus, the “gene” used herein includes all of double-
stranded DNA including human genomic DNA, single-
stranded DNA (plus strand), single-stranded DNA that has a
sequence complementary to the plus strand (complementary
strand) including cDNA, microRNA (miRNA), and their
fragments, and transcripts, unless otherwise specified. The
“gene” includes not only a “gene” represented by a particu-
lar nucleotide sequence (or SEQ 1D NO) but “nucleic acids”
that encode RNAs that have biological functions equivalent
to RNA encoded by the gene, for example, a congener (i.e.,
a homolog or an ortholog), a variant (e.g., a genetic poly-
morph), and a derivative. Specific examples of such a
“nucleic acid” encoding a congener, a variant, or a derivative
can include a “nucleic acid” that has a nucleotide sequence
that hybridizes under stringent conditions described later to
a complementary sequence of a nucleotide sequence repre-
sented by any of SEQ ID NOs: 1 to 509 or a nucleotide
sequence derived from the nucleotide sequence by the
replacement of u with t. The “gene” is not particularly
limited by its functional region and can contain, for
example, an expression regulatory region, a coding region,
an exon, or an intron. The “gene” may be contained in a cell
or may exist alone after being released into the outside of a
cell. Alternatively, the “gene” may be in a state enclosed in
a vesicle called exosome.

The term “exosome” used herein is a vesicle that is
encapsulated by a lipid bilayer and secreted from a cell. The
exosome is derived from a multivesicular endosome and
may incorporate a biomaterial such as a “gene” (e.g., RNA
or DNA) or a protein when released into an extracellular
environment. The exosome is known to be contained in a
body fluid such as blood, serum, plasma, serum, or lymph.

The term “transcript” used herein refers to RNA synthe-
sized from the DNA sequence of a gene as a template. RNA
polymerase binds to a site called a promoter located
upstream of the gene and adds ribonucleotides complemen-
tary to the nucleotide sequence of the DNA to the 3' end to
synthesize an RNA. This RNA contains not only the gene
itself but also the whole sequence from a transcription
initiation site to the end of a polyA sequence, including an
expression regulatory region, a coding region, an exon, or an
intron.

The term “microRNA (miRNA)” used herein is intended
to mean a 15- to 25-nucleotide non-coding RNA that is
transcribed as an RNA precursor having a hairpin-like
structure, cleaved by a dsRNA-cleaving enzyme which has
RNase 1II cleavage activity, integrated into a protein com-
plex called RISC, and involved in the suppression of trans-
lation of mRNA, unless otherwise specified. The term
“miRNA” used herein includes not only a “miRNA” repre-
sented by a particular nucleotide sequence (or SEQ ID NO)
but a precursor of the “miRNA” (pre-miRNA or pri-
miRNA), and miRNAs that have biological functions
equivalent thereto, for example, a congener (i.e., a homolog
or an ortholog), a variant (e.g., a genetic polymorph), and a
derivative. Such a precursor, a congener, a variant, or a
derivative can be specifically identified using miRBase
Release 20 (http://www.mirbase.org/), and examples thereof
can include a “miRNA” that has a nucleotide sequence that
hybridizes under stringent conditions described later to a
complementary sequence of any particular nucleotide
sequence represented by any of SEQ ID NOs: 1 to 509. The
term “miRNA” used herein may be a gene product of a miR
gene. Such a gene product includes a mature miRNA (e.g.,
a 15- to 25-nucleotide or 19- to 25-nucleotide non-coding
RNA involved in the suppression of translation of mRNA as
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described above) or a miRNA precursor (e.g., pre-miRNA or
pri-miRNA as described above).

The term “probe” used herein includes a polynucleotide
that is used for specifically detecting an RNA that results
from the expression of a gene, or a polynucleotide derived
from the RNA, and/or a polynucleotide complementary
thereto.

The term “primer” used herein includes a polynucleotide
that specifically recognizes and amplifies an RNA that
results from the expression of a gene or a polynucleotide
derived from the RNA, and/or a polynucleotide complemen-
tary thereto.

In this context, the complementary polynucleotide
(complementary strand or reverse strand) means a poly-
nucleotide in a complementary relationship of A:T (U) and
G:C base pairs with the full-length sequence of a polynucle-
otide consisting of a nucleotide sequence defined by any of
SEQ ID NOs: 1 to 509 or a nucleotide sequence derived
from the nucleotide sequence by the replacement of u with
t, or a partial sequence thereof (here, this full-length or
partial sequence is referred to as a plus strand for the sake
of convenience). However, such a complementary strand is
not limited to a sequence completely complementary to the
nucleotide sequence of the target plus strand and may have
a complementary relationship to an extent that permits
hybridization under stringent conditions to the target plus
strand.

The term “stringent conditions” used herein refers to
conditions under which a nucleic acid probe hybridizes to its
target sequence to a larger extent (e.g., a measurement value
equal to or larger than a mean of background measurement
values+a standard deviation of the background measurement
valuesx2) than that for other sequences. The stringent con-
ditions are dependent on a sequence and differ depending on
an environment where hybridization is performed. A target
sequence complementary 100% to the nucleic acid probe
can be identified by controlling the stringency of hybridiza-
tion and/or washing conditions. Specific examples of the
“stringent conditions” are mentioned later.

The term “Tm value” used herein means a temperature at
which the double-stranded moiety of a polynucleotide is
denatured into single strands so that the double strands and
the single strands exist at a ratio of 1:1.

The term “variant” used herein means, in the case of a
nucleic acid, a natural variant attributed to polymorphism,
mutation, or the like; a variant containing the deletion,
substitution, addition, or insertion of 1 or 2 or more nucleo-
tides in a nucleotide sequence represented by any of SEQ 1D
NOs: 1 to 509, or a nucleotide sequence derived from the
nucleotide sequence by the replacement of u with t, or a
partial sequence thereof; a variant that exhibits percent (%)
identity of approximately 90% or higher, approximately
95% or higher, approximately 97% or higher, approximately
98% or higher, approximately 99% or higher to each of these
nucleotide sequences or the partial sequences thereof; or a
nucleic acid that hybridizes under the stringent conditions
defined above to a polynucleotide or an oligonucleotide
comprising each of these nucleotide sequences or the partial
sequence thereof.

The term “several” used herein means an integer of
approximately 10, 9, 8, 7, 6, 5, 4, 3, or 2.

The variant used herein can be prepared by use of a
well-known technique such as site-directed mutagenesis or
PCR-based mutagenesis.

The term “percent (%) identity” used herein can be
determined with or without an introduced gap, using a
protein or gene search system based on BLAST or FASTA
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described above (Zheng Zhang et al., 2000, J. Comput. Biol.,
Vol. 7, p. 203-214; Altschul, S. F. et al., 1990, Journal of
Molecular Biology, Vol. 215, p. 403-410; and Pearson, W. R.
et al, 1988, Proc. Natl. Acad. Sci. US.A, Vol. 85, p.
2444-2448).

The term “derivative” used herein is meant to include a
modified nucleic acid, for example, a derivative labeled with
a fluorophore or the like, a derivative containing a modified
nucleotide (e.g., a nucleotide containing a group such as
halogen, alkyl such as methyl, alkoxy such as methoxy, thio,
or carboxymethyl, and a nucleotide that has undergone base
rearrangement, double bond saturation, deamination,
replacement of an oxygen molecule with a sulfur atom, etc.),
PNA (peptide nucleic acid; Nielsen, P. E. et al,, 1991,
Science, Vol. 254, p. 1497-500), and LNA (locked nucleic
acid; Obika, S. et al., 1998, Tetrahedron Lett., Vol. 39, p.
5401-5404) without any limitation.

As used herein, the “nucleic acid” capable of specifically
binding to a polynucleotide selected from the biliary tract
cancer marker miRNA group described above is a synthe-
sized or prepared nucleic acid and specifically includes a
“nucleic acid probe” or a “primer”. The “nucleic acid” is
utilized directly or indirectly for detecting the presence or
absence of biliary tract cancer in a subject, for diagnosing
the presence or absence of biliary tract cancer, or the severity
of biliary tract cancer, the presence or absence of amelio-
ration or the degree of amelioration of biliary tract cancer, or
the therapeutic sensitivity of biliary tract cancer, or for
screening for a candidate substance useful in the prevention,
amelioration, or treatment of biliary tract cancer. The
“nucleic acid” includes a nucleotide, an oligonucleotide, and
a polynucleotide capable of specifically recognizing and
binding to a transcript represented by any of SEQ 1D NOs:
1 to 509 or a synthetic cDNA nucleic acid thereof in vivo,
particularly, in a sample such as a body fluid (e.g., blood or
urine), in relation to the development of biliary tract cancer.
The nucleotide, the oligonucleotide, and the polynucleotide
can be effectively used as probes for detecting the afore-
mentioned gene expressed in vivo, in tissues, in cells, or the
like on the basis of the properties described above, or as
primers for amplifying the aforementioned gene expressed
in vivo.

The term “detection” used herein is interchangeable with
the term “examination”, “measurement”, “detection” or
“decision support”. The term “evaluation” used herein is
meant to include diagnosis or evaluation support on the basis
of examination results or measurement results.

The term “subject” used herein means a mammal such as
a primate including a human and a chimpanzee, a pet animal
including a dog and a cat, a livestock animal including cattle,
a horse, sheep, and a goat, and a rodent including a mouse
and a rat. The term “healthy subject” also means such a
mammal without the cancer to be detected.

The term “P” or “P value” used herein refers to a
probability at which a more extreme statistic than that is
actually calculated from data under a null hypothesis is
observed in a statistical test. Thus, smaller “P” or “P value”
is regarded as being more significant difference between
subjects to be compared.

The term “sensitivity” used herein means a value of (the
number of true positives)/(the number of true positives+the
number of false negatives). High sensitivity allows biliary
tract cancer to be detected early, leading to the complete
resection of cancer sites and reduction in the rate of recur-
rence.

The term “specificity” used herein means a value of (the
number of true negatives)/(the number of true negatives+the
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number of false positives). High specificity prevents need-
less extra examination for healthy subjects misjudged as
being biliary tract cancer patients, leading to reduction in
burden on patients and reduction in medical expense.

The term “accuracy” used herein means a value of (the
number of true positives+the number of true negatives)/(the
total number of cases). The accuracy indicates the ratio of
samples that are correctly identified in the discriminant
results to all samples, and serves as a primary index for
evaluating detection performance.

As used herein, the “sample” that is subject to determi-
nation, detection, or diagnosis refers to a tissue and a
biological material in which the expression of the gene of the
present invention varies as biliary tract cancer develops, as
biliary tract cancer progresses, or as therapeutic effects on
biliary tract cancer are exerted. Specifically, the “sample”
refers to a biliary tract tissue, a peribiliary vascular channel,
lymph node, and organ, an organ suspected of having
metastasis, the skin, a body fluid such as blood, urine, saliva,
sweat, or tissue exudates, serum or plasma prepared from
blood, feces, hair, and the like. The “sample” further refers
to a biological sample extracted therefrom, specifically, a
gene such as RNA or miRNA.

The term “hsa-miR-125a-3p gene” or “hsa-miR-125a-3p”
used herein includes the hsa-miR-125a-3p gene (miRBase
Accession No. MIMAT0004602) described in SEQ ID NO:
1, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-125a-3p gene can be obtained by
a method described in Lagos-Quintana M et al., 2002, Curr
Biol, Vol. 12, p. 735-739. Also, “hsa-mir-125a” (miRBase
Accession No. MI0000469, SEQ ID NO: 149) having a
hairpin-like structure is known as a precursor of “hsa-miR-
125a-3p”.

The term “hsa-miR-6893-5p gene” or “hsa-miR-6893-5p”
used herein includes the hsa-miR-6893-5p gene (miRBase
Accession No. MIMAT0027686) described in SEQ ID NO:
2, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6893-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, ‘“hsa-mir-6893” (miRBase
Accession No. MI0022740, SEQ ID NO: 150) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6893-5p”.

The term “hsa-miR-204-3p gene” or “hsa-miR-204-3p”
used herein includes the hsa-miR-204-3p gene (miRBase
Accession No. MIMAT0022693) described in SEQ ID NO:
3, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-204-3p gene can be obtained by
a method described in Lim L P et al., 2003, Science, Vol.
299, p. 1540. Also, “hsa-mir-204” (miRBase Accession No.
MI0000284, SEQ ID NO: 151) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-204-3p”.

The term “hsa-miR-4476 gene” or “hsa-miR-4476” used
herein includes the hsa-miR-4476 gene (miRBase Accession
No. MIMAT0019003) described in SEQ ID NO: 4, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4476 gene can be obtained by a
method described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4476” (miRBase Accession No.
MI0016828, SEQ ID NO: 152) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4476".

The term “hsa-miR-4294 gene” or “hsa-miR-4294” used
herein includes the hsa-miR-4294 gene (miRBase Accession
No. MIMAT0016849) described in SEQ ID NO: 5, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4294 gene can be obtained by a
method described in Goff L A et al., 2009, PLoS One, Vol.
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4, ¢7192. Also, “hsa-mir-4294” (miRBase Accession No.
MI0015827, SEQ ID NO: 153) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4294".

The term “hsa-miR-150-3p gene” or “hsa-miR-150-3p”
used herein includes the hsa-miR-150-3p gene (miRBase
Accession No. MIMAT0004610) described in SEQ ID NO:
6, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-150-3p gene can be obtained by
a method described in Lagos-Quintana M et al., 2002, Curr
Biol, Vol. 12, p. 735-739. Also, “hsa-mir-150” (miRBase
Accession No. MI0000479, SEQ ID NO: 154) having a
hairpin-like structure is known as a precursor of “hsa-miR-
150-3p”.

The term “hsa-miR-6729-5p gene” or “hsa-miR-6729-5p”
used herein includes the hsa-miR-6729-5p gene (miRBase
Accession No. MIMAT0027359) described in SEQ ID NO:
7, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6729-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6729” (miRBase
Accession No. MI0022574. SEQ ID NO: 155) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6729-5p”.

The term “hsa-miR-7641 gene” or “hsa-miR-7641” used
herein includes the hsa-miR-7641 gene (miRBase Accession
No. MIMAT0029782) described in SEQ ID NO: & a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-7641 gene can be obtained by a
method described in Yoo J K et al., 2013, Arch Pharm Res,
Vol. 36, p. 353-358. Also, “hsa-mir-7641-1" and “hsa-mir-
7641-2” (miRBase Accession Nos. MI0024975 and
MI0024976, SEQ ID NOs: 156 and 157) having a hairpin-
like structure are known as a precursor of “hsa-miR-7641".

The term “hsa-miR-6765-3p gene” or “hsa-miR-6765-3p”
used herein includes the hsa-miR-6765-3p gene (miRBase
Accession No. MIMAT0027431) described in SEQ ID NO:
9, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6765-3p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6765” (miRBase
Accession No. MI10022610, SEQ ID NO: 158) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6765-3p”.

The term “hsa-miR-6820-5p gene” or “hsa-miR-6820-5p”
used herein includes the hsa-miR-6820-5p gene (miRBase
Accession No. MIMAT0027540) described in SEQ ID NO:
10, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6820-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6820” (miRBase
Accession No. MI0022665, SEQ ID NO: 159) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6820-5p”.

The term “hsa-miR-575 gene” or “hsa-miR-575” used
herein includes the hsa-miR-575 gene (miRBase Accession
No. MIMAT0003240) described in SEQ ID NO: 11, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-575 gene can be obtained by a method
described in Cummins J M et al., 2006, Proc Natl Acad Sci
USA, Vol. 103, p. 3687-3692. Also, “hsa-mir-575" (miR-
Base Accession No. MI0003582, SEQ ID NO: 160) having
a hairpin-like structure is known as a precursor of “hsa-
miR-5757.

The term “hsa-miR-6836-3p gene” or “hsa-miR-6836-3p”
used herein includes the hsa-miR-6836-3p gene (miRBase
Accession No. MIMAT0027575) described in SEQ ID NO:
12, a homolog or an ortholog of a different organism species,
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and the like. The hsa-miR-6836-3p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6836” (miRBase
Accession No. MI0022682, SEQ ID NO: 161) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6836-3p”.

The term “hsa-miR-1469 gene” or “hsa-miR-1469” used
herein includes the hsa-miR-1469 gene (miRBase Accession
No. MIMAT0007347) described in SEQ ID NO: 13, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-1469 gene can be obtained by a
method described in Kawaji H et al., 2008, BMC Genomics,
Vol. 9, p. 157. Also, “hsa-mir-1469” (miRBase Accession
No. MI0007074, SEQ ID NO: 162) having a hairpin-like
structure is known as a precursor of “hsa-miR-1469".

The term “hsa-miR-663a gene” or “hsa-miR-663a” used
herein includes the hsa-miR-663a gene (miRBase Accession
No. MIMAT0003326) described in SEQ ID NO: 14, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-663a gene can be obtained by a
method described in Cummins J M et al., 2006, Proc Natl
Acad Sci USA, Vol. 103, p. 3687-3692. Also, “hsa-mir-
663a” (miRBase Accession No. MI0003672, SEQ ID NO:
163) having a hairpin-like structure is known as a precursor
of “hsa-miR-663a”.

The term “hsa-miR-6075 gene” or “hsa-miR-6075” used
herein includes the hsa-miR-6075 gene (miRBase Accession
No. MIMAT0023700) described in SEQ ID NO: 15, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-6075 gene can be obtained by a
method described in Voellenkle C et al., 2012, RNA. Vol. 18,
p. 472-484. Also, “hsa-mir-6075” (miRBase Accession No.
MI0020352, SEQ ID NO: 164) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-6075".

The term “hsa-miR-4634 gene” or “hsa-miR-4634” used
herein includes the hsa-miR-4634 gene (miRBase Accession
No. MIMAT0019691) described in SEQ ID NO: 16, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4634 gene can be obtained by a
method described in Persson H et al., 2011, Cancer Res, Vol.
71, p. 78-86. Also, “hsa-mir-4634” (miRBase Accession No.
MI0017261, SEQ ID NO: 165) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4634".

The term “hsa-miR-423-5p gene” or “hsa-miR-423-5p”
used herein includes the hsa-miR-423-5p gene (miRBase
Accession No. MIMAT0004748) described in SEQ ID NO:
17, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-423-5p gene can be obtained by
a method described in Kasashima K et al., 2004, Biochem
Biophys Res Commun, Vol. 322, p. 403-410. Also, “hsa-
mir-423” (miRBase Accession No. MI0001445, SEQ 1D
NO: 166) having a hairpin-like structure is known as a
precursor of “hsa-miR-423-5p”.

The term “hsa-miR-4454 gene” or “hsa-miR-4454” used
herein includes the hsa-miR-4454 gene (miRBase Accession
No. MIMAT0018976) described in SEQ ID NO: 18, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4454 gene can be obtained by a
method described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4454” (miRBase Accession No.
MI0016800, SEQ ID NO: 167) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4454".

The term “hsa-miR-7109-5p gene” or “hsa-miR-7109-5p”
used herein includes the hsa-miR-7109-5p gene (miRBase
Accession No. MIMAT0028115) described in SEQ ID NO:
19, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-7109-5p gene can be obtained by
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a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-7109” (miRBase
Accession No. M10022960. SEQ ID NO: 168) having a
hairpin-like structure is known as a precursor of “hsa-miR-
7109-5p”.

The term “hsa-miR-6789-5p gene” or “hsa-miR-6789-5p”
used herein includes the hsa-miR-6789-5p gene (miRBase
Accession No. MIMAT0027478) described in SEQ ID NO:
20, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6789-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6789” (miRBase
Accession No. MI10022634, SEQ ID NO: 169) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6789-5p”.

The term “hsa-miR-6877-5p gene” or “hsa-miR-6877-5p”
used herein includes the hsa-miR-6877-5p gene (miRBase
Accession No. MIMAT0027654) described in SEQ ID NO:
21, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-6877-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6877” (miRBase
Accession No. M10022724, SEQ ID NO: 170) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6877-5p”.

The term “hsa-miR-4792 gene” or “hsa-miR-4792” used
herein includes the hsa-miR-4792 gene (miRBase Accession
No. MIMAT0019964) described in SEQ ID NO: 22, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4792 gene can be obtained by a
method described in Persson H et al., 2011, Cancer Res, Vol.
71, p. 78-86. Also. “hsa-mir-4792” (miRBase Accession No.
MI0017439, SEQ ID NO: 171) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4792".

The term “hsa-miR-4530 gene” or “hsa-miR-4530” used
herein includes the hsa-miR-4530 gene (miRBase Accession
No. MIMAT0019069) described in SEQ ID NO: 23, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4530 gene can be obtained by a
method described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4530” (miRBase Accession No.
MI0016897, SEQ ID NO: 172) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4530".

The term “hsa-miR-7975 gene” or “hsa-miR-7975” used
herein includes the hsa-miR-7975 gene (miRBase Accession
No. MIMAT0031178) described in SEQ ID NO: 24, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-7975 gene can be obtained by a
method described in Velthut-Meikas A et al.,, 2013. Mol
Endocrinol, online. Also, “hsa-mir-7975” (miRBase Acces-
sion No. MI0025751, SEQ ID NO: 173) having a hairpin-
like structure is known as a precursor of “hsa-miR-7975”.

The term “hsa-miR-6724-5p gene” or “hsa-miR-6724-5p”
used herein includes the hsa-miR-6724-5p gene (miRBase
Accession No. MIMAT0025856) described in SEQ 1D NO:
25, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-6724-5p gene can be obtained by
a method described in Li Y et al., 2012, Gene, Vol. 497, p.
330-335. Also, “hsa-mir-6724” (miRBase Accession No.
MI0022559, SEQ ID NO: 174) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-6724-5p”.

The term “hsa-miR-8073 gene” or “hsa-miR-8073” used
herein includes the hsa-miR-8073 gene (miRBase Accession
No. MIMAT0031000) described in SEQ ID NO: 26, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-8073 gene can be obtained by a
method described in Wang H J et al., 2013, Shock, Vol. 39,
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p. 480-487. Also, “hsa-mir-8073” (miRBase Accession No.
MI0025909, SEQ ID NO: 175) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-8073”.

The term “hsa-miR-7977 gene” or “hsa-miR-7977” used
herein includes the hsa-miR-7977 gene (miRBase Accession
No. MIMAT0031180) described in SEQ ID NO: 27, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-7977 gene can be obtained by a
method described in Velthut-Meikas A et al., 2013, Mol
Endocrinol, online. Also, “hsa-mir-7977” (miRBase Acces-
sion No. MI0025753. SEQ ID NO: 176) having a hairpin-
like structure is known as a precursor of “hsa-miR-7977".

The term “hsa-miR-1231 gene” or “hsa-miR-1231" used
herein includes the hsa-miR-1231 gene (miRBase Accession
No. MIMAT0005586) described in SEQ ID NO: 28, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-1231 gene can be obtained by a
method described in Berezikov E et al., 2007. Mol Cell, Vol.
28, p. 328-336. Also, “hsa-mir-1231” (miRBase Accession
No. MI0006321, SEQ ID NO: 177) having a hairpin-like
structure is known as a precursor of “hsa-miR-1231".

The term “hsa-miR-6799-5p gene” or “hsa-miR-6799-5p”
used herein includes the hsa-miR-6799-5p gene (miRBase
Accession No. MIMAT0027498) described in SEQ ID NO:
29, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6799-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6799” (miRBase
Accession No. MI0022644, SEQ ID NO: 178) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6799-5p”.

The term “hsa-miR-615-5p gene” or “hsa-miR-615-5p”
used herein includes the hsa-miR-615-5p gene (miRBase
Accession No. MIMAT0004804) described in SEQ ID NO:
30, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-615-5p gene can be obtained by
a method described in Cummins J M et al., 2006. Proc Natl
Acad Sci USA, Vol. 103, p. 3687-3692. Also, “hsa-mir-615”
(miRBase Accession No. MI0003628, SEQ ID NO: 179)
having a hairpin-like structure is known as a precursor of
“hsa-miR-615-5p”.

The term “hsa-miR-4450 gene” or “hsa-miR-4450” used
herein includes the hsa-miR-4450 gene (miRBase Accession
No. MIMAT0018971) described in SEQ ID NO: 31, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4450 gene can be obtained by a
method described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4450” (miRBase Accession No.
MI0016795, SEQ ID NO: 180) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4450".

The term “hsa-miR-6726-5p gene” or “hsa-miR-6726-5p”
used herein includes the hsa-miR-6726-5p gene (miRBase
Accession No. MIMAT0027353) described in SEQ ID NO:
32, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-6726-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6726” (miRBase
Accession No. MI0022571, SEQ ID NO: 181) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6726-5p”.

The term “hsa-miR-6875-5p gene” or “hsa-miR-6875-5p”
used herein includes the hsa-miR-6875-5p gene (miRBase
Accession No. MIMAT0027650) described in SEQ 1D NO:
33, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-6875-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, ‘“hsa-mir-6875” (miRBase
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Accession No. MI0022722, SEQ ID NO: 182) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6875-5p”.

The term “hsa-miR-4734 gene” or “hsa-miR-4734” used
herein includes the hsa-miR-4734 gene (miRBase Accession
No. MIMAT0019859) described in SEQ ID NO: 34, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4734 gene can be obtained by a
method described in Persson H et al., 2011, Cancer Res, Vol.
71, p. 78-86. Also. “hsa-mir-4734” (miRBase Accession No.
MI0017371, SEQ ID NO: 183) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4734".

The term “hsa-miR-16-5p gene” or “hsa-miR-16-5p”
used herein includes the hsa-miR-16-5p gene (miRBase
Accession No. MIMAT0000069) described in SEQ 1D NO:
35, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-16-5p gene can be obtained by a
method described in Lagos-Quintana M et al., 2001, Sci-
ence, Vol. 294, p. 853-858. Also, “hsa-mir-16-1” and “hsa-
mir-16-2” (miRBase Accession Nos. MIO000070 and
MI0000115, SEQ ID NOs: 184 and 185) having a hairpin-
like structure are known as precursors of “hsa-miR-16-5p”.

The term ‘“hsa-miR-602 gene” or “hsa-miR-602” used
herein includes the hsa-miR-602 gene (miRBase Accession
No. MIMAT0003270) described in SEQ ID NO: 36, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-602 gene can be obtained by a method
described in Cummins J M et al., 2006, Proc Natl Acad Sci
USA, Vol. 103, p. 3687-3692. Also, “hsa-mir-602” (miR-
Base Accession No. MI0003615, SEQ ID NO: 186) having
a hairpin-like structure is known as a precursor of “hsa-
miR-602”.

The term “hsa-miR-4651 gene” or “hsa-miR-4651" used
herein includes the hsa-miR-4651 gene (miRBase Accession
No. MIMAT0019715) described in SEQ ID NO: 37, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4651 gene can be obtained by a
method described in Persson H et al., 2011, Cancer Res, Vol.
71, p. 78-86. Also, “hsa-mir-4651” (miRBase Accession No.
MI0017279, SEQ ID NO: 187) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4651".

The term “hsa-miR-8069 gene” or “hsa-miR-8069” used
herein includes the hsa-miR-8069 gene (miRBase Accession
No. MIMAT0030996) described in SEQ ID NO: 38, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-8069 gene can be obtained by a
method described in Wang H J et al., 2013, Shock. Vol. 39,
p- 480-487. Also, “hsa-mir-8069” (miRBase Accession No.
MI0025905, SEQ ID NO: 188) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-8069”.

The term “hsa-miR-1238-5p gene” or “hsa-miR-1238-5p”
used herein includes the hsa-miR-1238-5p gene (miRBase
Accession No. MIMAT0022947) described in SEQ 1D NO:
39, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-1238-5p gene can be obtained by
a method described in Berezikov E et al., 2007, Mol Cell,
Vol. 28, p. 328-336. Also, “hsa-mir-1238” (miRBase Acces-
sion No. MI0006328, SEQ ID NO: 189) having a hairpin-
like structure is known as a precursor of “hsa-miR-1238-
5p”.

The term “hsa-miR-6880-5p gene” or “hsa-miR-6880-5p”
used herein includes the hsa-miR-6880-5p gene (miRBase
Accession No. MIMAT0027660) described in SEQ 1D NO:
40, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6880-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6880” (miRBase
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Accession No. MI0022727, SEQ ID NO: 190) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6880-5p”.

The term “hsa-miR-8072 gene” or “hsa-miR-8072” used
herein includes the hsa-miR-8072 gene (miRBase Accession
No. MIMAT0030999) described in SEQ ID NO: 41, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-8072 gene can be obtained by a
method described in Wang H J et al., 2013, Shock, Vol. 39,
p. 480-487. Also, “hsa-mir-8072” (miRBase Accession No.
MI0025908, SEQ ID NO: 191) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-8072”.

The term “hsa-miR-4723-5p gene” or “hsa-miR-4723-5p”
used herein includes the hsa-miR-4723-5p gene (miRBase
Accession No. MIMAT0019838) described in SEQ ID NO:
42, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-4723-5p gene can be obtained by
a method described in Persson H et al., 2011, Cancer Res,
Vol. 71, p. 78-86. Also, “hsa-mir-4723” (miRBase Accession
No. MI0017359, SEQ ID NO: 192) having a hairpin-like
structure is known as a precursor of “hsa-miR-4723-5p”.

The term “hsa-miR-4732-5p gene” or “hsa-miR-4732-5p”
used herein includes the hsa-miR-4732-5p gene (miRBase
Accession No. MIMAT0019855) described in SEQ ID NO:
43, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-4732-5p gene can be obtained by
a method described in Persson H et al., 2011, Cancer Res,
Vol. 71, p. 78-86. Also, “hsa-mir-4732” (miRBase Accession
No. MI0017369, SEQ ID NO: 193) having a hairpin-like
structure is known as a precursor of “hsa-miR-4732-5p”.

The term “hsa-miR-6125 gene” or “hsa-miR-6125” used
herein includes the hsa-miR-6125 gene (miRBase Accession
No. MIMAT0024598) described in SEQ ID NO: 44, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-6125 gene can be obtained by a
method described in Smith J L et al., 2012, J Virol, Vol. 86,
p. 5278-5287. Also, “hsa-mir-6125” (miRBase Accession
No. MI0021259, SEQ ID NO: 194) having a hairpin-like
structure is known as a precursor of “hsa-miR-6125".

The term “hsa-miR-6090 gene” or “hsa-miR-6090” used
herein includes the hsa-miR-6090 gene (miRBase Accession
No. MIMAT0023715) described in SEQ ID NO: 45, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-6090 gene can be obtained by a
method described in Yoo J K et al., 2012, Stem Cells Dev.
Vol. 21, p. 2049-2057. Also, ‘“hsa-mir-6090” (miRBase
Accession No. MI0020367, SEQ ID NO: 195) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6090”.

The term “hsa-miR-7114-5p gene” or “hsa-miR-7114-5p”
used herein includes the hsa-miR-7114-5p gene (miRBase
Accession No. MIMAT0028125) described in SEQ ID NO:
46, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-7114-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-7114” (miRBase
Accession No. MI0022965, SEQ ID NO: 196) having a
hairpin-like structure is known as a precursor of “hsa-miR-
7114-5p”.

The term “hsa-miR-564 gene” or “hsa-miR-564" used
herein includes the hsa-miR-564 gene (miRBase Accession
No. MIMAT0003228) described in SEQ ID NO: 47, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-564 gene can be obtained by a method
described in Cummins J M et al., 2006, Proc Natl Acad Sci
USA, Vol. 103, p. 3687-3692. Also, “hsa-mir-564" (miR-
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Base Accession No. MI0003570, SEQ ID NO: 197) having
a hairpin-like structure is known as a precursor of “hsa-
miR-564”.

The term “hsa-miR-451a gene” or “hsa-miR-451a” used
herein includes the hsa-miR-451a gene (miRBase Accession
No. MIMAT0001631) described in SEQ ID NO: 48, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-451a gene can be obtained by a
method described in Altuvia Y et al., 2005, Nucleic Acids
Res, Vol. 33, p. 2697-2706. Also, “hsa-mir-451a” (miRBase
Accession No. MI0001729, SEQ ID NO: 198) having a
hairpin-like structure is known as a precursor of “hsa-miR-
451a”.

The term “hsa-miR-3135b gene” or “hsa-miR-3135b”
used herein includes the hsa-miR-3135b gene (miRBase
Accession No. MIMATO0018985) described in SEQ ID NO:
49, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-3135b gene can be obtained by a
method described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-3135b” (miRBase Accession No.
MI0016809, SEQ ID NO: 199) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-3135b”.

The term “hsa-miR-4497 gene” or “hsa-miR-4497” used
herein includes the hsa-miR-4497 gene (miRBase Accession
No. MIMAT0019032) described in SEQ ID NO: 50, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4497 gene can be obtained by a
method described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4497” (miRBase Accession No.
MI0016859, SEQ ID NO: 200) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4497".

The term “hsa-miR-4665-5p gene” or “hsa-miR-4665-5p”
used herein includes the hsa-miR-4665-5p gene (miRBase
Accession No. MIMAT0019739) described in SEQ ID NO:
51, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-4665-5p gene can be obtained by
a method described in Persson H et al., 2011, Cancer Res,
Vol. 71, p. 78-86. Also, “hsa-mir-4665” (miRBase Accession
No. MI0017295, SEQ ID NO: 201) having a hairpin-like
structure is known as a precursor of “hsa-miR-4665-5p”.

The term “hsa-miR-3622a-5p gene” or “hsa-miR-3622a-
5p” used herein includes the hsa-miR-3622a-5p gene (miR-
Base Accession No. MIMAT0018003) described in SEQ ID
NO: 52, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-3622a-5p gene can be
obtained by a method described in Witten D et al., 2010,
BMC Biol, Vol. 8, p. 58. Also, “hsa-mir-3622a” (miRBase
Accession No. MI0016013, SEQ ID NO: 202) having a
hairpin-like structure is known as a precursor of “hsa-miR-
3622a-5p”.

The term “hsa-miR-6850-5p gene” or “hsa-miR-6850-5p”
used herein includes the hsa-miR-6850-5p gene (miRBase
Accession No. MIMAT0027600) described in SEQ 1D NO:
53, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-6850-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6850” (miRBase
Accession No. M10022696, SEQ ID NO: 203) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6850-5p”.

The term “hsa-miR-6821-5p gene” or “hsa-miR-6821-5p”
used herein includes the hsa-miR-6821-5p gene (miRBase
Accession No. MIMAT0027542) described in SEQ 1D NO:
54, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-6821-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6821” (miRBase
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Accession No. MI0022666, SEQ ID NO: 204) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6821-5p”.

The term “hsa-miR-5100 gene” or “hsa-miR-5100" used
herein includes the hsa-miR-5100 gene (miRBase Accession
No. MIMAT0022259) described in SEQ ID NO: 55, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-5100 gene can be obtained by a
method described in Tandon M et al., 2012, Oral Dis, Vol.
18, p. 127-131. Also, “hsa-mir-5100” (miRBase Accession
No. MI0019116, SEQ ID NO: 205) having a hairpin-like
structure is known as a precursor of “hsa-miR-5100".

The term “hsa-miR-6872-3p gene” or “hsa-miR-6872-3p”
used herein includes the hsa-miR-6872-3p gene (miRBase
Accession No. MIMAT0027645) described in SEQ 1D NO:
56, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6872-3p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6872” (miRBase
Accession No. MI0022719, SEQ ID NO: 206) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6872-3p”.

The term “hsa-miR-4433-3p gene” or “hsa-miR-4433-3p”
used herein includes the hsa-miR-4433-3p gene (miRBase
Accession No. MIMAT0018949) described in SEQ 1D NO:
57, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-4433-3p gene can be obtained by
amethod described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4433” (miRBase Accession No.
MI0016773, SEQ ID NO: 207) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4433-3p”.

The term “hsa-miR-1227-5p gene” or “hsa-miR-1227-5p”
used herein includes the hsa-miR-1227-5p gene (miRBase
Accession No. MIMAT0022941) described in SEQ ID NO:
58, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-1227-5p gene can be obtained by
a method described in Berezikov E et al., 2007, Mol Cell,
Vol. 28, p. 328-336. Also, “hsa-mir-1227” (miRBase Acces-
sion No. MI0006316. SEQ ID NO: 208) having a hairpin-
like structure is known as a precursor of “hsa-miR-1227-
5p”.

The term “hsa-miR-3188 gene” or “hsa-miR-3188” used
herein includes the hsa-miR-3188 gene (miRBase Accession
No. MIMAT0015070) described in SEQ ID NO: 59, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-3188 gene can be obtained by a
method described in Stark M S et al., 2010, PLoS One, Vol.
5, €9685. Also, “hsa-mir-3188” (miRBase Accession No.
MI0014232, SEQ ID NO: 209) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-3188”.

The term “hsa-miR-7704 gene” or “hsa-miR-7704” used
herein includes the hsa-miR-7704 gene (miRBase Accession
No. MIMAT0030019) described in SEQ ID NO: 60, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-7704 gene can be obtained by a
method described in Swaminathan S et al., 2013, Biochem
Biophys Res Commun, Vol. 434, p. 228-234. Also, “hsa-
mir-7704” (miRBase Accession No. MI0025240, SEQ 1D
NO: 210) having a hairpin-like structure is known as a
precursor of “hsa-miR-7704”.

The term “hsa-miR-3185 gene” or “hsa-miR-3185” used
herein includes the hsa-miR-3185 gene (miRBase Accession
No. MIMAT0015065) described in SEQ ID NO: 61, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-3185 gene can be obtained by a
method described in Stark M S et al., 2010, PLoS One, Vol.
5, €9685. Also, “hsa-mir-3185” (miRBase Accession No.
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MI0014227, SEQ ID NO: 211) having a hairpin-like struc-
ture 1s known as a precursor of “hsa-miR-3185".

The term “hsa-miR-1908-3p gene” or “hsa-miR-1908-3p”
used herein includes the hsa-miR-1908-3p gene (miRBase
Accession No. MIMAT0026916) described in SEQ ID NO:
62, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-1908-3p gene can be obtained by
a method described in Bar M et al., 2008, Stem Cells, Vol.
26, p. 2496-2505. Also, “hsa-mir-1908” (miRBase Acces-
sion No. MI0008329, SEQ ID NO: 212) having a hairpin-
like structure is known as a precursor of “hsa-miR-1908-
3p”.

The term “hsa-miR-6781-5p gene” or “hsa-miR-6781-5p”
used herein includes the hsa-miR-6781-5p gene (miRBase
Accession No. MIMAT0027462) described in SEQ 1D NO:
63, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6781-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6781” (miRBase
Accession No. MI10022626. SEQ ID NO: 213) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6781-5p”.

The term “hsa-miR-6805-5p gene” or “hsa-miR-6805-5p”
used herein includes the hsa-miR-6805-5p gene (miRBase
Accession No. MIMAT0027510) described in SEQ ID NO:
64, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6805-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6805” (miRBase
Accession No. MI0022650, SEQ ID NO: 214) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6805-5p”.

The term “hsa-miR-8089 gene” or “hsa-miR-8089” used
herein includes the hsa-miR-8089 gene (miRBase Accession
No. MIMAT0031016) described in SEQ ID NO: 65, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-8089 gene can be obtained by a
method described in Wang H J et al., 2013, Shock, Vol. 39,
p- 480-487. Also, “hsa-mir-8089” (miRBase Accession No.
MI0025925, SEQ ID NO: 215) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-8089”.

The term ‘“hsa-miR-665 gene” or “hsa-miR-665" used
herein includes the hsa-miR-665 gene (miRBase Accession
No. MIMAT0004952) described in SEQ ID NO: 66, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-665 gene can be obtained by a method
described in Berezikov E et al., 2006. Genome Res. Vol. 16,
p. 1289-1298. Also, “hsa-mir-665” (miRBase Accession No.
MI0005563, SEQ ID NO: 216) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-665".

The term “hsa-miR-4486 gene” or “hsa-miR-4486” used
herein includes the hsa-miR-4486 gene (miRBase Accession
No. MIMAT0019020) described in SEQ ID NO: 67, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4486 gene can be obtained by a
method described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4486” (miRBase Accession No.
MI0016847, SEQ ID NO: 217) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4486”.

The term “hsa-miR-6722-3p gene” or “hsa-miR-6722-3p”
used herein includes the hsa-miR-6722-3p gene (miRBase
Accession No. MIMAT0025854) described in SEQ 1D NO:
68, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6722-3p gene can be obtained by
a method described in Li Y et al., 2012, Gene, Vol. 497, p.
330-335. Also, “hsa-mir-6722” (miRBase Accession No.
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MI0022557, SEQ ID NO: 218) having a hairpin-like struc-
ture 1s known as a precursor of “hsa-miR-6722-3p”.

The term “hsa-miR-1260a gene” or “hsa-miR-1260a”
used herein includes the hsa-miR-1260a gene (miRBase
Accession No. MIMAT0005911) described in SEQ ID NO:
69, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-1260a gene can be obtained by a
method described in Morin R D et al., 2008, Genome Res,
Vol. 18, p. 610-621. Also, “hsa-mir-1260a” (miRBase
Accession No. MI0006394, SEQ ID NO: 219) having a
hairpin-like structure is known as a precursor of “hsa-miR-
1260a”.

The term “hsa-miR-4707-5p gene” or “hsa-miR-4707-5p”
used herein includes the hsa-miR-4707-5p gene (miRBase
Accession No. MIMAT0019807) described in SEQ 1D NO:
70, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-4707-5p gene can be obtained by
a method described in Persson H et al., 2011, Cancer Res,
Vol. 71, p. 78-86. Also, “hsa-mir-4707” (miRBase Accession
No. MI0017340, SEQ ID NO: 220) having a hairpin-like
structure is known as a precursor of “hsa-miR-4707-5p”.

The term “hsa-miR-6741-5p gene” or “hsa-miR-6741-5p”
used herein includes the hsa-miR-6741-5p gene (miRBase
Accession No. MIMAT0027383) described in SEQ 1D NO:
71, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-6741-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, ‘“hsa-mir-6741” (miRBase
Accession No. MI0022586. SEQ ID NO: 221) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6741-5p”.

The term “hsa-miR-1260b gene” or “hsa-miR-1260b”
used herein includes the hsa-miR-1260b gene (miRBase
Accession No. MIMAT0015041) described in SEQ ID NO:
72, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-1260b gene can be obtained by a
method described in Stark M S et al., 2010. PLoS One, Vol.
5, €9685. Also, “hsa-mir-1260b” (miRBase Accession No.
MI0014197, SEQ ID NO: 222) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-1260b”.

The term “hsa-miR-1246 gene” or “hsa-miR-1246” used
herein includes the hsa-miR-1246 gene (miRBase Accession
No. MIMAT0005898) described in SEQ ID NO: 73, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-1246 gene can be obtained by a
method described in Morin R D et al., 2008, Genome Res,
Vol. 18, p. 610-621. Also, “hsa-mir-1246” (miRBase Acces-
sion No. MI0006381, SEQ ID NQO: 223) having a hairpin-
like structure is known as a precursor of “hsa-miR-1246".

The term “hsa-miR-6845-5p gene” or “hsa-miR-6845-5p”
used herein includes the hsa-miR-6845-5p gene (miRBase
Accession No. MIMAT0027590) described in SEQ 1D NO:
74, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6845-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, ‘“hsa-mir-6845” (miRBase
Accession No. MI0022691, SEQ ID NO: 224) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6845-5p”.

The term “hsa-miR-4638-5p gene” or “hsa-miR-4638-5p”
used herein includes the hsa-miR-4638-5p gene (miRBase
Accession No. MIMAT0019695) described in SEQ 1D NO:
75, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-4638-5p gene can be obtained by
a method described in Persson H et al., 2011, Cancer Res,
Vol. 71, p. 78-86. Also, “hsa-mir-4638” (miRBase Accession
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No. MI0017265, SEQ ID NO: 225) having a hairpin-like
structure is known as a precursor of “hsa-miR-4638-5p”.

The term “hsa-miR-6085 gene” or “hsa-miR-6085” used
herein includes the hsa-miR-6085 gene (miRBase Accession
No. MIMAT0023710) described in SEQ ID NO: 76, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-6085 gene can be obtained by a
method described in Voellenkle C et al., 2012. RNA. Vol. 18,
p. 472-484. Also, “hsa-mir-6085” (miRBase Accession No.
MI0020362, SEQ ID NO: 226) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-6085".

The term “hsa-miR-1228-3p gene” or “hsa-miR-1228-3p”

used herein includes the hsa-miR-1228-3p gene (miRBase
Accession No. MIMAT0005583) described in SEQ ID NO:
77, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-1228-3p gene can be obtained by
a method described in Berezikov E et al., 2007, Mol Cell,
Vol. 28, p. 328-336. Also, “hsa-mir-1228” (miRBase Acces-
sion No. MI0006318, SEQ ID NO: 227) having a hairpin-
like structure is known as a precursor of “hsa-miR-1228-
3p”.
The term “hsa-miR-4534 gene” or “hsa-miR-4534” used
herein includes the hsa-miR-4534 gene (miRBase Accession
No. MIMAT0019073) described in SEQ ID NO: 78, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4534 gene can be obtained by a
method described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4534” (miRBase Accession No.
MI0016901, SEQ ID NO: 228) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4534".

The term “hsa-miR-5585-3p gene” or “hsa-miR-5585-3p”
used herein includes the hsa-miR-5585-3p gene (miRBase
Accession No. MIMAT0022286) described in SEQ ID NO:
79, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-5585-3p gene can be obtained by
a method described in Friedlander M R et al., 2012, Nucleic
Acids Res, Vol. 40, p. 37-52. Also, “hsa-mir-5585” (miR-
Base Accession No. MI0019142, SEQ ID NO: 229) having
a hairpin-like structure is known as a precursor of “hsa-
miR-5585-3p™.

The term “hsa-miR-4741 gene” or “hsa-miR-4741” used
herein includes the hsa-miR-4741 gene (miRBase Accession
No. MIMAT0019871) described in SEQ ID NO: 80, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4741 gene can be obtained by a
method described in Persson H et al., 2011, Cancer Res, Vol.
71, p. 78-86. Also, “hsa-mir-4741” (miRBase Accession No.
MI0017379, SEQ ID NO: 230) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4741".

The term “hsa-miR-4433b-3p gene” or “hsa-miR-4433b-
3p” used herein includes the hsa-miR-4433b-3p gene (miR-
Base Accession No. MIMAT0030414) described in SEQ ID
NO: 81, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-4433b-3p gene can be
obtained by a method described in Ple H et al., 2012, PLoS
One, Vol. 7, ¢50746. Also, “hsa-mir-4433b” (miRBase
Accession No. MI0025511, SEQ ID NO: 231) having a
hairpin-like structure is known as a precursor of “hsa-miR-
4433b-3p”.

The term “hsa-miR-197-5p gene” or “hsa-miR-197-5p”
used herein includes the hsa-miR-197-5p gene (miRBase
Accession No. MIMAT0022691) described in SEQ 1D NO:
82, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-197-5p gene can be obtained by
amethod described in Lagos-Quintana M et al., 2003. RNA,
Vol. 9, p. 175-179. Also, “hsa-mir-197” (miRBase Accession
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No. MI0000239, SEQ ID NO: 232) having a hairpin-like
structure is known as a precursor of “hsa-miR-197-5p”.

The term “hsa-miR-718 gene” or “hsa-miR-718” used
herein includes the hsa-miR-718 gene (miRBase Accession
No. MIMAT0012735) described in SEQ ID NO: 83, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-718 gene can be obtained by a method
described in Artzi S et al., 2008, BMC Bioinformatics, Vol.
9, p. 39. Also, “hsa-mir-718” (miRBase Accession No.
MI0012489. SEQ ID NO: 233) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-718”.

The term “hsa-miR-4513 gene” or “hsa-miR-4513” used
herein includes the hsa-miR-4513 gene (miRBase Accession
No. MIMAT0019050) described in SEQ ID NO: 84, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4513 gene can be obtained by a
method described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4513” (miRBase Accession No.
MI0016879, SEQ ID NO: 234) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4513”.

The term “hsa-miR-4446-3p gene” or “hsa-miR-4446-3p”
used herein includes the hsa-miR-4446-3p gene (miRBase
Accession No. MIMAT0018965) described in SEQ ID NO:
85, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-4446-3p gene can be obtained by
amethod described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4446” (miRBase Accession No.
MI0016789, SEQ ID NO: 235) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4446-3p”.

The term “hsa-miR-619-5p gene” or “hsa-miR-619-5p”
used herein includes the hsa-miR-619-5p gene (miRBase
Accession No. MIMAT0026622) described in SEQ ID NO:
86, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-619-5p gene can be obtained by
a method described in Cummins J M et al., 2006, Proc Natl
Acad Sci USA, Vol. 103, p. 3687-3692. Also, “hsa-mir-619”
(miRBase Accession No. MI0003633, SEQ ID NO: 236)
having a hairpin-like structure is known as a precursor of
“hsa-miR-619-5p”.

The term “hsa-miR-6816-5p gene” or “hsa-miR-6816-5p”
used herein includes the hsa-miR-6816-5p gene (miRBase
Accession No. MIMAT0027532) described in SEQ ID NO:
87, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-6816-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6816” (miRBase
Accession No. MI0022661. SEQ ID NO: 237) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6816-5p”.

The term “hsa-miR-6778-5p gene” or “hsa-miR-6778-5p”
used herein includes the hsa-miR-6778-5p gene (miRBase
Accession No. MIMAT0027456) described in SEQ ID NO:
88, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6778-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6778” (miRBase
Accession No. MI0022623, SEQ ID NO: 238) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6778-5p”.

The term “hsa-miR-24-3p gene” or “hsa-miR-24-3p”
used herein includes the hsa-miR-24-3p gene (miRBase
Accession No. MIMAT0000080) described in SEQ ID NO:
89, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-24-3p gene can be obtained by a
method described in Lagos-Quintana M et al., 2001, Sci-
ence, Vol. 294, p. 853-858. Also, “hsa-mir-24-1” and “hsa-
mir-24-2” (miRBase Accession Nos. MI0000080 and
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MI0000081. SEQ ID NOs: 239 and 240) having a hairpin-
like structure are known as precursors of “hsa-miR-24-3p”.

The term “hsa-miR-1915-3p gene” or “hsa-miR-1915-3p”
used herein includes the hsa-miR-1915-3p gene (miRBase
Accession No. MIMAT0007892) described in SEQ 1D NO:
90, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-1915-3p gene can be obtained by
a method described in Bar M et al., 2008, Stem Cells, Vol.
26, p. 2496-2505. Also, “hsa-mir-1915” (miRBase Acces-
sion No. MI0008336, SEQ ID NO: 241) having a hairpin-
like structure is known as a precursor of “hsa-miR-1915-
3p”.

The term “hsa-miR-4665-3p gene” or “hsa-miR-4665-3p”
used herein includes the hsa-miR-4665-3p gene (miRBase
Accession No. MIMAT0019740) described in SEQ 1D NO:
91, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-4665-3p gene can be obtained by
a method described in Persson H et al., 2011, Cancer Res,
Vol. 71, p. 78-86. Also, “hsa-mir-4665” (miRBase Accession
No. MI0017295, SEQ ID NO: 201) having a hairpin-like
structure is known as a precursor of “hsa-miR-4665-3p”.

The term “hsa-miR-4449 gene” or “hsa-miR-4449” used
herein includes the hsa-miR-4449 gene (miRBase Accession
No. MIMAT0018968) described in SEQ ID NO: 92, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4449 gene can be obtained by a
method described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4449” (miRBase Accession No.
MI0016792, SEQ ID NO: 242) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4449”.

The term “hsa-miR-6889-5p gene” or “hsa-miR-6889-5p”
used herein includes the hsa-miR-6889-5p gene (miRBase
Accession No. MIMAT0027678) described in SEQ 1D NO:
93, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6889-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6889” (miRBase
Accession No. M10022736, SEQ ID NO: 243) having a
hairpin-like structure is known as a precursor of “hsa-miR-
63889-5p”.

The term “hsa-miR-486-3p gene” or “hsa-miR-486-3p”
used herein includes the hsa-miR-486-3p gene (miRBase
Accession No. MIMAT0004762) described in SEQ 1D NO:
94, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-486-3p gene can be obtained by
a method described in Fu H et al.,, 2005, FEBS Lett, Vol.
579, p. 3849-3854. Also, “hsa-mir-486, hsa-mir-486-2”
(miRBase Accession No. M10002470, M10023622, SEQ ID
NO: 244, 245) having a hairpin-like structure is known as a
precursor of “hsa-miR-486-3p”.

The term “hsa-miR-7113-3p gene” or “hsa-miR-7113-3p”
used herein includes the hsa-miR-7113-3p gene (miRBase
Accession No. MIMAT0028124) described in SEQ 1D NO:
95, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-7113-3p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-7113” (miRBase
Accession No. M10022964. SEQ ID NO: 246) having a
hairpin-like structure is known as a precursor of “hsa-miR-
7113-3p”.

The term “hsa-miR-642a-3p gene” or “hsa-miR-642a-3p”
used herein includes the hsa-miR-642a-3p gene (miRBase
Accession No. MIMAT0020924) described in SEQ 1D NO:
96, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-642a-3p gene can be obtained by
a method described in Cummins J M et al., 2006, Proc Natl
Acad Sci USA, Vol. 103, p. 3687-3692. Also, “hsa-mir-
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642a” (miRBase Accession No. MI0003657. SEQ ID NO:
247) having a hairpin-like structure is known as a precursor
of “hsa-miR-642a-3p”.

The term “hsa-miR-7847-3p gene” or “hsa-miR-7847-3p”
used herein includes the hsa-miR-7847-3p gene (miRBase
Accession No. MIMAT0030422) described in SEQ ID NO:
97, ahomolog or an ortholog of a different organism species,
and the like. The hsa-miR-7847-3p gene can be obtained by
a method described in Ple H et al., 2012, PLoS One, Vol. 7,
e50746. Also, “hsa-mir-7847” (miRBase Accession No.
MI0025517. SEQ ID NO: 248) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-7847-3p”.

The term “hsa-miR-6768-5p gene” or “hsa-miR-6768-5p”
used herein includes the hsa-miR-6768-5p gene (miRBase
Accession No. MIMAT0027436) described in SEQ 1D NO:
98, a homolog or an ortholog of a different organism species,
and the like. The hsa-miR-6768-5p gene can be obtained by
a method described in Ladewig E et al., 2012, Genome Res,
Vol. 22, p. 1634-1645. Also, “hsa-mir-6768” (miRBase
Accession No. MI0022613, SEQ ID NO: 249) having a
hairpin-like structure is known as a precursor of “hsa-miR-
6768-5p”.

The term “hsa-miR-1290 gene” or “hsa-miR-1290” used
herein includes the hsa-miR-1290 gene (miRBase Accession
No. MIMAT0005880) described in SEQ ID NO: 99, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-1290 gene can be obtained by a
method described in Morin R D et al., 2008, Genome Res,
Vol. 18, p. 610-621. Also, “hsa-mir-1290” (miR Base Acces-
sion No. MI0006352, SEQ ID NO: 250) having a hairpin-
like structure is known as a precursor of “hsa-miR-1290".

The term “hsa-miR-7108-5p gene” or “hsa-miR-7108-5p”
used herein includes the hsa-miR-7108-5p gene (miRBase
Accession No. MIMAT0028113) described in SEQ ID NO:
100, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-7108-5p gene can be
obtained by a method described in Ladewig E et al., 2012.
Genome Res, Vol. 22, p. 1634-1645. Also, “hsa-mir-7108”
(miRBase Accession No. MI0022959, SEQ ID NO: 251)
having a hairpin-like structure is known as a precursor of
“hsa-miR-7108-5p”.

The term “hsa-miR-92b-5p gene” or “hsa-miR-92b-5p”
used herein includes the hsa-miR-92b-5p gene (miRBase
Accession No. MIMAT0004792) described in SEQ ID NO:
101, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-92b-5p gene can be
obtained by a method described in Cummins ] M et al,,
2006, Proc Natl Acad Sci USA, Vol. 103, p. 3687-3692.
Also, “hsa-mir-92b” (miRBase Accession No. MI0003560,
SEQ ID NO: 252) having a hairpin-like structure is known
as a precursor of “hsa-miR-92b-5p”.

The term “hsa-miR-663b gene” or “hsa-miR-663b” used
herein includes the hsa-miR-663b gene (miRBase Accession
No. MIMAT0005867) described in SEQ ID NO: 102, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-663b gene can be obtained by a
method described in Takada S et al., 2008. Leukemia. Vol.
22, p. 1274-1278. Also, “hsa-mir-663b” (miRBase Acces-
sion No. MI0006336, SEQ ID NO: 253) having a hairpin-
like structure is known as a precursor of “hsa-miR-663b”.

The term “hsa-miR-3940-5p gene” or “hsa-miR-3940-5p”
used herein includes the hsa-miR-3940-5p gene (miRBase
Accession No. MIMAT0019229) described in SEQ 1D NO:
103, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-3940-5p gene can be
obtained by a method described in Liao J Y et al.,, 2010,
PLoS One, Vol. 5, 10563. Also, “hsa-mir-3940” (miRBase
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Accession No. MI0016597, SEQ ID NO: 254) having a
hairpin-like structure is known as a precursor of “hsa-miR-
3940-5p”.

The term “hsa-miR-4467 gene” or “hsa-miR-4467” used
herein includes the hsa-miR-4467 gene (miRBase Accession
No. MIMAT0018994) described in SEQ ID NO: 104, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4467 gene can be obtained by a
method described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4467” (miRBase Accession No.
MI0016818, SEQ ID NO: 255) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4467".

The term “hsa-miR-6858-5p gene” or “hsa-miR-6858-5p”
used herein includes the hsa-miR-6858-5p gene (miRBase
Accession No. MIMAT0027616) described in SEQ 1D NO:
105, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-6858-5p gene can be
obtained by a method described in Ladewig E et al., 2012,
Genome Res, Vol. 22, p. 1634-1645. Also, “hsa-mir-6858”
(miRBase Accession No. MI0022704, SEQ ID NO: 256)
having a hairpin-like structure is known as a precursor of
“hsa-miR-6858-5p”.

The term “hsa-miR-4417 gene” or “hsa-miR-4417” used
herein includes the hsa-miR-4417 gene (miRBase Accession
No. MIMATO0018929) described in SEQ ID NO: 106, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4417 gene can be obtained by a
method described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4417” (miRBase Accession No.
MI0016753, SEQ ID NO: 257) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4417".

The term “hsa-miR-3665 gene” or “hsa-miR-3665" used
herein includes the hsa-miR-3665 gene (miRBase Accession
No. MIMAT0018087) described in SEQ ID NO: 107, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-3665 gene can be obtained by a
method described in Xie X et al., 2005, Nature, Vol. 434, p.
338-345. Also, “hsa-mir-3665” (miRBase Accession No.
MI0016066, SEQ ID NO: 258) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-3665".

The term “hsa-miR-4736 gene” or “hsa-miR-4736” used
herein includes the hsa-miR-4736 gene (miRBase Accession
No. MIMAT0019862) described in SEQ ID NO: 108, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4736 gene can be obtained by a
method described in Persson H et al., 2011, Cancer Res, Vol.
71, p. 78-86. Also, “hsa-mir-4736” (miRBase Accession No.
MI0017373, SEQ ID NO: 259) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4736".

The term “hsa-miR-4687-3p gene” or “hsa-miR-4687-3p”
used herein includes the hsa-miR-4687-3p gene (miRBase
Accession No. MIMAT0019775) described in SEQ 1D NO:
109, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-4687-3p gene can be
obtained by a method described in Persson H et al., 2011,
Cancer Res, Vol. 71, p. 78-86. Also, “hsa-mir-4687” (miR-
Base Accession No. MI0017319, SEQ ID NO: 260) having
a hairpin-like structure is known as a precursor of “hsa-
miR-4687-3p”.

The term “hsa-miR-1908-5p gene” or “hsa-miR-1908-5p”
used herein includes the hsa-miR-1908-5p gene (miRBase
Accession No. MIMAT0007881) described in SEQ 1D NO:
110, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-1908-5p gene can be
obtained by a method described in Bar M et al., 2008, Stem
Cells, Vol. 26, p. 2496-2505. Also, “hsa-mir-1908” (miR-
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Base Accession No. MI0008329, SEQ ID NO: 212) having
a hairpin-like structure is known as a precursor of “hsa-
miR-1908-5p”.

The term “hsa-miR-5195-3p gene” or “hsa-miR-5195-3p”
used herein includes the hsa-miR-5195-3p gene (miRBase
Accession No. MIMAT0021127) described in SEQ ID NO:
111, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-5195-3p gene can be
obtained by a method described in Schotte D et al., 2011,
Leukemia. Vol. 25, p. 1389-1399. Also, “hsa-mir-5195~
(miRBase Accession No. MI0018174, SEQ ID NO: 261)
having a hairpin-like structure is known as a precursor of
“hsa-miR-5195-3p”.

The term “hsa-miR-4286 gene” or “hsa-miR-4286” used
herein includes the hsa-miR-4286 gene (miRBase Accession
No. MIMAT0016916) described in SEQ ID NO: 112, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4286 gene can be obtained by a
method described in Goff L A et al., 2009, PLoS One, Vol.
4, €7192. Also, “hsa-mir-4286” (miRBase Accession No.
MI0015894, SEQ ID NO: 262) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4286”.

The term “hsa-miR-3679-3p gene” or “hsa-miR-3679-3p”
used herein includes the hsa-miR-3679-3p gene (miRBase
Accession No. MIMAT0018105) described in SEQ 1D NO:
113, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-3679-3p gene can be
obtained by a method described in Creighton C J et al., 2010,
PLoS One, Vol. 35, €9637. Also, “hsa-mir-3679” (miRBase
Accession No. MI0016080, SEQ ID NO: 263) having a
hairpin-like structure is known as a precursor of “hsa-miR-
3679-3p”.

The term “hsa-miR-6791-5p gene” or “hsa-miR-6791-5p”
used herein includes the hsa-miR-6791-5p gene (miRBase
Accession No. MIMAT0027482) described in SEQ ID NO:
114, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-6791-5p gene can be
obtained by a method described in Ladewig E et al., 2012,
Genome Res, Vol. 22, p. 1634-1645. Also, “hsa-mir-6791”
(miRBase Accession No. MI0022636, SEQ ID NO: 264)
having a hairpin-like structure is known as a precursor of
“hsa-miR-6791-5p”.

The term “hsa-miR-1202 gene” or “hsa-miR-1202” used
herein includes the hsa-miR-1202 gene (miRBase Accession
No. MIMAT0005865) described in SEQ ID NO: 115, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-1202 gene can be obtained by a
method described in Marton S et al., 2008, Leukemia, Vol.
22, p. 330-338. Also, “hsa-mir-1202” (miRBase Accession
No. MI0006334, SEQ ID NO: 265) having a hairpin-like
structure is known as a precursor of “hsa-miR-1202".

The term “hsa-miR-3656 gene” or “hsa-miR-3656” used
herein includes the hsa-miR-3656 gene (miRBase Accession
No. MIMAT0018076) described in SEQ ID NO: 116, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-3656 gene can be obtained by a
method described in Meiri E et al., 2010, Nucleic Acids Res.
Vol. 38, p. 6234-6246. Also, “hsa-mir-3656” (miRBase
Accession No. MI0016056, SEQ ID NO: 266) having a
hairpin-like structure is known as a precursor of “hsa-miR-
3656”.

The term “hsa-miR-4746-3p gene” or “hsa-miR-4746-3p”
used herein includes the hsa-miR-4746-3p gene (miRBase
Accession No. MIMATO0019881) described in SEQ ID NO:
117, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-4746-3p gene can be
obtained by a method described in Persson H et al., 2011,
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Cancer Res, Vol. 71, p. 78-86. Also, “hsa-mir-4746” (miR-
Base Accession No. MI0017385, SEQ ID NO: 267) having
a hairpin-like structure is known as a precursor of “hsa-
miR-4746-3p”.

The term “hsa-miR-3184-5p gene” or “hsa-miR-3184-5p”
used herein includes the hsa-miR-3184-5p gene (miRBase
Accession No. MIMAT0015064) described in SEQ 1D NO:
118, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-3184-5p gene can be
obtained by a method described in Stark M S et al., 2010,
PLoS One, Vol. 3, €9685. Also, “hsa-mir-3184” (miRBase
Accession No. MI0014226. SEQ ID NO: 268) having a
hairpin-like structure is known as a precursor of “hsa-miR-
3184-5p”.

The term “hsa-miR-3937 gene” or “hsa-miR-3937” used
herein includes the hsa-miR-3937 gene (miRBase Accession
No. MIMAT0018352) described in SEQ ID NO: 119, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-3937 gene can be obtained by a
method described in Liao J Y et al., 2010, PLoS One, Vol.
5, e10563. Also, “hsa-mir-3937” (miRBase Accession No.
MI0016593, SEQ ID NO: 269) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-3937”.

The term “hsa-miR-6515-3p gene” or “hsa-miR-6515-3p”
used herein includes the hsa-miR-6515-3p gene (miRBase
Accession No. MIMAT0025487) described in SEQ ID NO:
120, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-6515-3p gene can be
obtained by a method described in Joyce C E et al., 2011,
Hum Mol Genet, Vol. 20, p. 4025-4040. Also, “hsa-mir-
6515” (miRBase Accession No. MI10022227, SEQ 1D NO:
270) having a hairpin-like structure is known as a precursor
of “hsa-miR-6515-3p”.

The term “hsa-miR-6132 gene” or “hsa-miR-6132” used
herein includes the hsa-miR-6132 gene (miRBase Accession
No. MIMAT0024616) described in SEQ ID NO: 121, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-6132 gene can be obtained by a
method described in Dannemann M et al., 2012, Genome
Biol Evol, Vol. 4, p. 552-564. Also, “hsa-mir-6132” (miR-
Base Accession No. MI0021277, SEQ ID NO: 271) having
a hairpin-like structure is known as a precursor of “hsa-
miR-6132”.

The term “hsa-miR-187-5p gene” or “hsa-miR-187-5p”
used herein includes the hsa-miR-187-5p gene (miRBase
Accession No. MIMAT0004561) described in SEQ ID NO:
122, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-187-5p gene can be
obtained by a method described in Lim L P et al., 2003,
Science, Vol. 299, p. 1540. Also, “hsa-mir-187” (miRBase
Accession No. MI0000274, SEQ ID NO: 272) having a
hairpin-like structure is known as a precursor of “hsa-miR-
187-5p”.

The term “hsa-miR-7111-5p gene” or “hsa-miR-7111-5p”
used herein includes the hsa-miR-7111-5p gene (miRBase
Accession No. MIMAT0028119) described in SEQ ID NO:
123, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-7111-5p gene can be
obtained by a method described in Ladewig E et al., 2012,
Genome Res, Vol. 22, p. 1634-1645. Also, “hsa-mir-7111”
(miRBase Accession No. MI0022962. SEQ ID NO: 273)
having a hairpin-like structure is known as a precursor of
“hsa-miR-7111-5p”.

The term “hsa-miR-5787 gene” or “hsa-miR-5787” used
herein includes the hsa-miR-5787 gene (miRBase Accession
No. MIMAT0023252) described in SEQ ID NO: 124, a
homolog or an ortholog of a different organism species, and
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the like. The hsa-miR-5787 gene can be obtained by a
method described in Yoo H et al., 2011, Biochem Biophys
Res Commun, Vol. 415, p. 567-572. Also, “hsa-mir-5787"
(miRBase Accession No. MI0019797. SEQ ID NO: 274)
having a hairpin-like structure is known as a precursor of
“hsa-miR-5787".

The term “hsa-miR-6779-5p gene” or “hsa-miR-6779-5p”
used herein includes the hsa-miR-6779-5p gene (miRBase
Accession No. MIMAT0027458) described in SEQ ID NO:
125, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-6779-5p gene can be
obtained by a method described in Ladewig E et al., 2012,
Genome Res, Vol. 22, p. 1634-1645. Also, “hsa-mir-6779”
(miRBase Accession No. M10022624, SEQ ID NO: 275)
having a hairpin-like structure is known as a precursor of
“hsa-miR-6779-5p”.

The term “hsa-miR-6808-5p gene” or “hsa-miR-6808-5p”
used herein includes the hsa-miR-6808-5p gene (miRBase
Accession No. MIMAT0027516) described in SEQ ID NO:
126, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-6808-5p gene can be
obtained by a method described in Ladewig E et al., 2012,
Genome Res, Vol. 22, p. 1634-1645. Also, “hsa-mir-6808”
(miRBase Accession No. MI0022653, SEQ ID NO: 276)
having a hairpin-like structure is known as a precursor of
“hsa-miR-6808-5p”.

The term “hsa-miR-6774-5p gene” or “hsa-miR-6774-5p”
used herein includes the hsa-miR-6774-5p gene (miRBase
Accession No. MIMAT0027448) described in SEQ ID NO:
127, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-6774-5p gene can be
obtained by a method described in Ladewig E et al., 2012,
Genome Res, Vol. 22, p. 1634-1645. Also, “hsa-mir-6774”
(miRBase Accession No. MI0022619. SEQ ID NO: 277)
having a hairpin-like structure is known as a precursor of
“hsa-miR-6774-5p”.

The term “hsa-miR-4656 gene” or “hsa-miR-4656” used
herein includes the hsa-miR-4656 gene (miRBase Accession
No. MIMAT0019723) described in SEQ ID NO: 128, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4656 gene can be obtained by a
method described in Persson H et al., 2011, Cancer Res, Vol.
71, p. 78-86. Also, “hsa-mir-4656” (miRBase Accession No.
MI0017284, SEQ ID NO: 278) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4656".

The term “hsa-miR-6806-5p gene” or “hsa-miR-6806-5p”
used herein includes the hsa-miR-6806-5p gene (miRBase
Accession No. MIMAT0027512) described in SEQ ID NO:
129, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-6806-5p gene can be
obtained by a method described in Ladewig E et al., 2012,
Genome Res, Vol. 22, p. 1634-1645. Also, “hsa-mir-6806”
(miRBase Accession No. MI0022651, SEQ ID NO: 279)
having a hairpin-like structure is known as a precursor of
“hsa-miR-6806-5p”.

The term “hsa-miR-1233-5p gene” or “hsa-miR-1233-5p”
used herein includes the hsa-miR-1233-5p gene (miRBase
Accession No. MIMAT0022943) described in SEQ 1D NO:
130, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-1233-5p gene can be
obtained by a method described in Berezikov E et al., 2007,
Mol Cell, Vol. 28, p. 328-336. Also, “hsa-mir-1233-1” and
“hsa-mir-1233-2” (miRBase Accession Nos. MI0006323
and MI0015973, SEQ ID NOs: 280 and 281) having a
hairpin-like structure are known as precursors of “hsa-miR-
1233-5p™.
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The term “hsa-miR-328-5p gene” or “hsa-miR-328-5p”
used herein includes the hsa-miR-328-5p gene (miRBase
Accession No. MIMAT0026486) described in SEQ 1D NO:
131, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-328-5p gene can be
obtained by a method described in Kim J et al., 2004, Proc
Natl Acad Sci USA, Vol. 101, p. 360-365. Also, “hsa-mir-
328” (miRBase Accession No. MI0000804, SEQ ID NO:
282) having a hairpin-like structure is known as a precursor
of “hsa-miR-328-5p”.

The term “hsa-miR-4674 gene” or “hsa-miR-4674” used
herein includes the hsa-miR-4674 gene (miRBase Accession
No. MIMAT0019756) described in SEQ ID NO: 132, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4674 gene can be obtained by a
method described in Persson H et al., 2011, Cancer Res, Vol.
71, p. 78-86. Also, “hsa-mir-4674” (miRBase Accession No.
MI0017305, SEQ ID NO: 283) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4674".

The term “hsa-miR-2110 gene” or “hsa-miR-2110" used
herein includes the hsa-miR-2110 gene (miRBase Accession
No. MIMAT0010133) described in SEQ ID NO: 133, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-2110 gene can be obtained by a
method described in Zhu J'Y et al., 2009, I Virol, Vol. 83, p.
3333-3341. Also, “hsa-mir-2110” (miRBase Accession No.
MI0010629, SEQ ID NO: 284) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-2110".

The term “hsa-miR-6076 gene” or “hsa-miR-6076” used
herein includes the hsa-miR-6076 gene (miRBase Accession
No. MIMAT0023701) described in SEQ ID NO: 134, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-6076 gene can be obtained by a
method described in Voellenkle C et al., 2012, RNA, Vol. 18,
p. 472-484. Also, “hsa-mir-6076" (miRBase Accession No.
MI0020353. SEQ ID NO: 285) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-6076".

The term “hsa-miR-3619-3p gene” or “hsa-miR-3619-3p”
used herein includes the hsa-miR-3619-3p gene (miRBase
Accession No. MIMAT0019219) described in SEQ ID NO:
135, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-3619-3p gene can be
obtained by a method described in Witten D et al., 2010,
BMC Biol, Vol. 8, p. 58. Also, “hsa-mir-3619” (miRBase
Accession No. MI0016009, SEQ ID NO: 286) having a
hairpin-like structure is known as a precursor of “hsa-miR-
3619-3p”.

The term “hsa-miR-92a-2-5p gene” or “hsa-miR-92a-2-
5p” used herein includes the hsa-miR-92a-2-5p gene (miR-
Base Accession No. MIMAT00004508) described in SEQ
ID NO: 136, a homolog or an ortholog of a different
organism species, and the like. The hsa-miR-92a-2-5p gene
can be obtained by a method described in Mourelatos 7. et
al., 2002, Genes Dev, Vol. 16, p. 720-728. Also, “hsa-mir-
92a-2” (miRBase Accession No. M10000094, SEQ ID NO:
287) having a hairpin-like structure is known as a precursor
of “hsa-miR-92a-2-5p”.

The term “hsa-miR-128-1-5p gene” or “hsa-miR-128-1-
5p” used herein includes the hsa-miR-128-1-5p gene (miR-
Base Accession No. MIMAT0026477) described in SEQ ID
NO: 137, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-128-1-5p gene can be
obtained by a method described in Lagos-Quintana M et al.,
2002, Curr Biol, Vol. 12, p. 735-739. Also, “hsa-mir-128-1”
(miRBase Accession No. MI0000447, SEQ ID NO: 288)
having a hairpin-like structure is known as a precursor of
“hsa-miR-128-1-5p”.
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The term “hsa-miR-638 gene” or “hsa-miR-638" used
herein includes the hsa-miR-638 gene (miRBase Accession
No. MIMAT0003308) described in SEQ ID NO: 138, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-638 gene can be obtained by a method
described in Cummins J M et al., 2006, Proc Natl Acad Sci
USA, Vol. 103, p. 3687-3692. Also, “hsa-mir-638” (miR-
Base Accession No. MI0003653, SEQ ID NO: 289) having
a hairpin-like structure is known as a precursor of “hsa-
miR-638”.

The term “hsa-miR-2861 gene” or “hsa-miR-2861” used
herein includes the hsa-miR-2861 gene (miRBase Accession
No. MIMAT0013802) described in SEQ ID NO: 139, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-2861 gene can be obtained by a
method described in Li Het al., 2009, J Clin Invest, Vol. 119,
p. 3666-3677. Also, “hsa-mir-2861” (miRBase Accession
No. MI0013006, SEQ ID NO: 290) having a hairpin-like
structure is known as a precursor of “hsa-miR-2861".

The term “hsa-miR-371a-5p gene” or “hsa-miR-371a-5p”
used herein includes the hsa-miR-371a-5p gene (miRBase
Accession No. MIMAT0004687) described in SEQ ID NO:
140, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-371a-5p gene can be
obtained by a method described in Suh M R et al., 2004. Dev
Biol, Vol. 270, p. 488-498. Also, “hsa-mir-371a” (miRBase
Accession No. MI0000779, SEQ ID NO: 291) having a
hairpin-like structure is known as a precursor of “hsa-miR-
371a-5p”.

The term “hsa-miR-211-3p gene” or “hsa-miR-211-3p”
used herein includes the hsa-miR-211-3p gene (miRBase
Accession No. MIMAT0022694) described in SEQ ID NO:
141, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-211-3p gene can be
obtained by a method described in Lim L P et al., 2003.
Science, Vol. 299, p. 1540. Also, “hsa-mir-211” (miRBase
Accession No. MI0000287, SEQ ID NO: 292) having a
hairpin-like structure is known as a precursor of “hsa-miR-
211-3p”.

The term “hsa-miR-1273g-3p gene” or “hsa-miR-1273g-
3p” used herein includes the hsa-miR-1273g-3p gene (miR-
Base Accession No. MIMAT(0022742) described in SEQ ID
NO: 142, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-1273g-3p gene can be
obtained by a method described in Reshmi G et al., 2011,
Genomics, Vol. 97, p. 333-340. Also, “hsa-mir-1273g”
(miRBase Accession No. MI0018003, SEQ ID NO: 293)
having a hairpin-like structure is known as a precursor of
“hsa-miR-1273g-3p”.

The term “hsa-miR-1203 gene” or “hsa-miR-1203” used
herein includes the hsa-miR-1203 gene (miRBase Accession
No. MIMAT0005866) described in SEQ ID NO: 143, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-1203 gene can be obtained by a
method described in Marton S et al., 2008, Leukemia, Vol.
22, p. 330-338. Also, “hsa-mir-1203” (miRBase Accession
No. MI0006335, SEQ ID NO: 294) having a hairpin-like
structure is known as a precursor of “hsa-miR-1203".

The term “hsa-miR-122-5p gene” or “hsa-miR-122-5p”
used herein includes the hsa-miR-122-5p gene (miRBase
Accession No. MIMAT0000421) described in SEQ 1D NO:
144, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-122-5p gene can be
obtained by a method described in Lagos-Quintana M et al.,
2002. Curr Biol, Vol. 12, p. 735-739. Also, “hsa-mir-122”
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(miRBase Accession No. MI0000442, SEQ ID NO: 295)
having a hairpin-like structure is known as a precursor of
“hsa-miR-122-5p”.

The term “hsa-miR-4258 gene” or “hsa-miR-4258” used
herein includes the hsa-miR-4258 gene (miRBase Accession
No. MIMATO0016879) described in SEQ ID NO: 145, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4258 gene can be obtained by a
method described in Goff L A et al., 2009, PLoS One. Vol.
4, ¢7192. Also, “hsa-mir-4258” (miRBase Accession No.
MI0015857, SEQ ID NO: 296) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4258”.

The term “hsa-miR-4484 gene” or “hsa-miR-4484” used
herein includes the hsa-miR-4484 gene (miRBase Accession
No. MIMAT0019018) described in SEQ ID NO: 146, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4484 gene can be obtained by a
method described in Jima D D et al., 2010, Blood, Vol. 116,
el18-e127. Also, “hsa-mir-4484” (miRBase Accession No.
MI0016845, SEQ ID NO: 297) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4484”.

The term “hsa-miR-4648 gene” or “hsa-miR-4648” used
herein includes the hsa-miR-4648 gene (miRBase Accession
No. MIMAT0019710) described in SEQ ID NO: 147, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4648 gene can be obtained by a
method described in Persson H et al., 2011, Cancer Res, Vol.
71, p. 78-86. Also, “hsa-mir-4648” (miRBase Accession No.
MI0017275, SEQ ID NO: 298) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4648”.

The term “hsa-miR-6780b-5p gene” or “hsa-miR-6780b-
5p” used herein includes the hsa-miR-6780b-5p gene (miR-
Base Accession No. MIMAT0027572) described in SEQ ID
NO: 148, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-6780b-5p gene can be
obtained by a method described in Ladewig E et al., 2012.
Genome Res, Vol. 22, p. 1634-1645. Also, “hsa-mir-6780b”
(miRBase Accession No. MI0022681, SEQ ID NO: 299)
having a hairpin-like structure is known as a precursor of
“hsa-miR-6780b-5p”.

The term “hsa-miR-4516 gene” or “hsa-miR-4516” used
herein includes the hsa-miR-4516 gene (miRBase Accession
No. MIMAT0019053) described in SEQ ID NO: 466, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4516 gene can be obtained by a
method described in Jima D D et al., 2010, Blood., Vol. 116,
p- el18-e127. Also, “hsa-mir-4516” (miRBase Accession
No. MI0016882, SEQ ID NO: 479) having a hairpin-like
structure is known as a precursor of “hsa-miR-4516".

The term “hsa-miR-4649-5p gene” or “hsa-miR-4649-5p”
used herein includes the hsa-miR-4649-5p gene (miRBase
Accession No. MIMAT0019711) described in SEQ 1D NO:
467, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-4649-5p gene can be
obtained by a method described in Persson H et al., 2011,
Cancer Res., Vol. 71, p. 78-86. Also, “hsa-mir-4649” (miR-
Base Accession No. MI0017276, SEQ ID NO: 480) having
a hairpin-like structure is known as a precursor of “hsa-
miR-4649-5p”.

The term “hsa-miR-760 gene” or “hsa-miR-760” used
herein includes the hsa-miR-760 gene (miRBase Accession
No. MIMAT0004957) described in SEQ ID NO: 468, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-760 gene can be obtained by a method
described in Berezikov E et al., 2006, Genome Res., Vol. 16,
p- 289-1298. Also, “hsa-mir-760" (miRBase Accession No.
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MI0005567, SEQ ID NO: 481) having a hairpin-like struc-
ture 1s known as a precursor of “hsa-miR-760”.

The term “hsa-miR-3162-5p gene” or “hsa-miR-3162-5p”
used herein includes the hsa-miR-3162-5p gene (miRBase
Accession No. MIMAT0015036) described in SEQ ID NO:
469, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-3162-5p gene can be
obtained by a method described in Stark M S et al., 2010,
PLoS One., Vol. 5, €9685. Also, “hsa-mir-3162” (miRBase
Accession No. MI0014192, SEQ ID NO: 482) having a
hairpin-like structure is known as a precursor of “hsa-miR-
3162-5p”.

The term “hsa-miR-3178 gene” or “hsa-miR-3178” used
herein includes the hsa-miR-3178 gene (miRBase Accession
No. MIMAT0015055) described in SEQ ID NO: 470, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-3178 gene can be obtained by a
method described in Stark M S et al., 2010, PLoS One., Vol.
5, €9685. Also, “hsa-mir-3178” (miRBase Accession No.
MI0014212, SEQ ID NO: 483) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-3178”.

The term “hsa-miR-940 gene” or “hsa-miR-940” used
herein includes the hsa-miR-940 gene (miRBase Accession
No. MIMAT0004983) described in SEQ ID NO: 471, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-940 gene can be obtained by a method
described in Lui W O et al., 2007, Cancer Res., Vol. 67, p.
6031-6043. Also, “hsa-mir-940” (miRBase Accession No.
MI0005762, SEQ ID NO: 484) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-940”.

The term “hsa-miR-4271 gene” or “hsa-miR-4271” used
herein includes the hsa-miR-4271 gene (miRBase Accession
No. MIMAT0016901) described in SEQ ID NO: 472, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4271 gene can be obtained by a
method described in Goff L A et al., 2009, PLoS One., Vol.
4, €7192. Also, “hsa-mir-4271” (miRBase Accession No.
MI0015879, SEQ ID NO: 485) having a hairpin-like struc-
ture 1s known as a precursor of “hsa-miR-4271".

The term “hsa-miR-6769b-5p gene” or “hsa-miR-6769b-
5p” used herein includes the hsa-miR-6769b-5p gene (miR-
Base Accession No. MIMAT0027620) described in SEQ ID
NO: 473, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-6769b-5p gene can be
obtained by a method described in Ladewig E et al., 2012,
Genome Res., Vol. 22, p. 1634-1645. Also, “hsa-mir-6769b”
(miRBase Accession No. MI0022706, SEQ ID NO: 486)
having a hairpin-like structure is known as a precursor of
“hsa-miR-6769b-5p”.

The term “hsa-miR-4508 gene” or “hsa-miR-4508” used
herein includes the hsa-miR-4508 gene (miRBase Accession
No. MIMAT0019045) described in SEQ ID NO: 474, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-4508 gene can be obtained by a
method described in Jima D D et al., 2010, Blood., Vol. 116,
el18-e127. Also, “hsa-mir-4508” (miRBase Accession No.
MI0016872, SEQ ID NO: 487) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-4508.

The term “hsa-miR-6826-5p gene” or “hsa-miR-6826-5p”
used herein includes the hsa-miR-6826-5p gene (miRBase
Accession No. MIMAT0027552) described in SEQ 1D NO:
475, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-6826-5p gene can be
obtained by a method described in Ladewig E et al., 2012,
Genome Res., Vol. 22, p. 1634-1645. Also, “hsa-mir-6826”
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(miRBase Accession No. MI0022671, SEQ ID NO: 488)
having a hairpin-like structure is known as a precursor of
“hsa-miR-6826-5p”.

The term “hsa-miR-6757-5p gene” or “hsa-miR-6757-5p”
used herein includes the hsa-miR-6757-5p gene (miRBase
Accession No. MIMAT0027414) described in SEQ ID NO:
476, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-6757-5p gene can be
obtained by a method described in Ladewig E et al., 2012,
Genome Res., Vol. 22, p. 1634-1645. Also, “hsa-mir-6757”
(miRBase Accession No. MI0022602. SEQ ID NO: 489)
having a hairpin-like structure is known as a precursor of
“hsa-miR-6757-5p”.

The term “hsa-miR-3131 gene” or “hsa-miR-3131” used
herein includes the hsa-miR-3131 gene (miRBase Accession
No. MIMAT0014996) described in SEQ ID NO: 477, a
homolog or an ortholog of a different organism species, and
the like. The hsa-miR-3131 gene can be obtained by a
method described in Stark M S et al., 2010, PLoS One., Vol.
5, €9685. Also, “hsa-mir-3131” (miRBase Accession No.
MI0014151, SEQ ID NO: 490) having a hairpin-like struc-
ture is known as a precursor of “hsa-miR-3131".

The term “hsa-miR-1343-3p gene” or “hsa-miR-1343-3p”
used herein includes the hsa-miR-1343-3p gene (miRBase
Accession No. MIMAT0019776) described in SEQ 1D NO:
478, a homolog or an ortholog of a different organism
species, and the like. The hsa-miR-1343-3p gene can be
obtained by a method described in Persson H et al., 2011,
Cancer Res., Vol. 71, p. 78-86. Also, “hsa-mir-1343” (miR-
Base Accession No. MI0017320, SEQ ID NO: 491) having
a hairpin-like structure is known as a precursor of “hsa-
miR-1343-3p™.

A mature miRNA may become a variant due to the
sequence cleaved shorter or longer by one to several flank-
ing nucleotides, or nucleotide substitution, when cleaved as
the mature miRNA from its RNA precursor which has a
hairpin-like structure. This variant is called isomiR (Morin
R D. et al,, 2008, Genome Research, Vol. 18, p. 610-621).
miRBase Release 20 shows the nucleotide sequences rep-
resented by SEQ ID NOs: 1 to 148 and 466 to 478 as well
as a large number of the nucleotide sequence variants and
fragments represented by SEQ ID NOs: 300 to 465 and 492
to 509, called isomiRs. These variants can also be obtained
as miRNAs having a nucleotide sequence represented by
any of SEQ ID NOs: 1 to 148 and 466 to 478.

Specifically, among the variants of polynucleotides that
consist of a nucleotide sequence represented by any of SEQ
IDNOs: 1,3, 4,6, 14, 16, 17, 18, 22, 23, 24, 25, 30, 31, 34,
35,37, 42,43, 44, 47, 48, 49, 50, 51, 52, 55, 57, 59, 61, 62,
66, 67, 69, 70,72, 73, 75,77, 79, 80, 82, 83, 84, 85, 86, 89,
90, 92, 94, 96, 99, 101, 102, 103, 104, 106, 107, 109, 110,
111, 112, 113, 115, 116, 120, 121, 122, 124, 130, 131, 132,
133, 136, 137, 138, 139, 140, 141, 142, 144, 146, 147, 466,
467, 468, 469, 470, 471, 474, 477, and 478, or a nucleotide
sequence derived from the nucleotide sequence by the
replacement of u with t according to the present invention,
examples of the longest variants registered in miRBase
Release 20 include polynucleotides represented by SEQ ID
NOs: 300, 302,304, 3006, 308,310, 312, 314, 316, 318, 320,
322,324, 326, 328, 330, 332, 334, 336, 338, 340, 342, 344,
346, 348, 350, 352, 354, 356, 358, 360, 362, 364, 366, 368,
370, 372, 374, 376, 378, 380, 382, 384, 386, 388, 390, 392,
394, 396, 398, 400, 402, 404, 406, 408, 410, 412, 414, 416,
418, 420, 422, 424, 426, 428, 430, 432, 434, 436, 438, 440,
442, 444, 446, 448, 450, 452, 454, 456, 458, 460, 462, 464,
492, 494, 496, 498, 500, 502, 504, 506, and 508, respec-
tively.
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Also, among the variants of polynucleotides consisting of
a nucleotide sequence represented by any of SEQ ID NOs:
1,3, 4,6, 14,16, 17, 18, 22, 23, 24, 25, 30, 31, 34, 35, 37,
42,43, 44,47, 48, 49, 50, 51, 52, 55, 57, 59, 61, 62, 66, 67,
69,70, 72,73,75, 77, 79, 80, 82, 83, 84, 85, 86, 89, 90, 92,
94, 96, 99, 101, 102, 103, 104, 106, 107, 109, 110, 111, 112,
113, 115, 116, 120, 121, 122, 124, 130, 131, 132, 133, 136,
137, 138, 139, 140, 141, 142, 144, 146, 147, 466, 467, 468,
469, 470, 471, 474, 477, and 478, or a nucleotide sequence
derived from the nucleotide sequence by the replacement of
u with t according to the present invention, examples of the
shortest variants registered in miRBase Release 20 include
polynucleotides having sequences represented by SEQ 1D
NOs: 301, 303, 305, 307,309, 311, 313, 315, 317, 319, 321,
323,325,327, 329, 331, 333, 335, 337,339, 341, 343, 345,
347, 349, 351, 353, 355, 357, 359, 361, 363, 365, 367, 369,
371, 373, 375, 3717, 379, 381, 383, 385, 387, 389, 391, 393.
395,397, 399, 401, 403, 405, 407, 409, 411, 413, 415, 417,
419, 421, 423, 425, 427, 429, 431, 433, 435, 437, 439, 441,
443, 445, 447, 449, 451, 453, 455, 457, 459, 461, 463, 465,
493, 495, 497, 499, 501, 503, 505, 507, and 509, respec-
tively. In addition to these variants and fragments, examples
thereof include a large number of isomiR polynucleotides of
SEQ ID NOs: 1, 3, 4, 6, 14, 16, 17, 18, 22, 23, 24, 25, 30,
31,34,35,37,42, 43, 44, 47, 48, 49, 50, 51, 52, 55, 57, 59,
61, 62, 66, 67, 69, 70, 72, 73,75, 77,79, 80, 82, 83, 84, 85,
86, 89, 90, 92, 94, 96, 99, 101, 102, 103, 104, 106, 107, 109,
110, 111, 112, 113, 115, 116, 120, 121, 122, 124, 130, 131,
132, 133, 136, 137, 138, 139, 140, 141, 142, 144, 146 and
147 registered in miRBase. Examples of the polynucleotide
comprising a nucleotide sequence represented by any of
SEQ ID NOs: 1 to 148, 466 to 478 include a polynucleotide
represented by any of SEQ ID NOs: 149 to 299, 479 to 491,
which are their respective precursors.

The names and miRBase Accession Nos. (registration
numbers) of the genes represented by SEQ ID NOs: 1 to 509
are shown in Table 1.

As used herein, the term “capable of specifically binding”
means that the nucleic acid probe or the primer used in the
present invention binds to a particular target nucleic acid and
cannot substantially bind to other nucleic acids.

TABLE 1

miRBase

SEQ ID NO: Gene name registration No.

1 hsa-miR-125a-3p MIMAT0004602
2 hsa-miR-6893-5p MIMAT0027686
3 hsa-miR-204-3p MIMAT0022693
4 hsa-miR-4476 MIMAT0019003
5 hsa-miR-4294 MIMAT0016849
6 hsa-miR-150-3p MIMAT0004610
7 hsa-miR-6729-5p MIMAT0027359
8 hsa-miR-7641 MIMAT0029782
9 hsa-miR-6765-3p MIMAT0027431
10 hsa-miR-6820-5p MIMAT0027540
11 hsa-miR-575 MIMAT0003240
12 hsa-miR-6836-3p MIMAT0027575
13 hsa-miR-1469 MIMAT0007347
14 hsa-miR-663a MIMAT0003326
13 hsa-miR-6075 MIMAT0023700
16 hsa-miR-4634 MIMAT0019691
17 hsa-miR-423-5p MIMAT0004748
18 hsa-miR-4454 MIMAT0018976
19 hsa-miR-7109-5p MIMAT0028115
20 hsa-miR-6789-5p MIMAT0027478
21 hsa-miR-6877-5p MIMAT0027654
22 hsa-miR-4792 MIMAT0019964
23 hsa-miR-4530 MIMAT0019069
24 hsa-miR-7975 MIMAT0031178
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TABLE 1-continued TABLE 1-continued
miRBase miRBase
SEQ ID NO: Gene name registration No. SEQ ID NO: Gene name registration No.

25 hsa-miR-6724-5p MIMAT0025856 5 102 hsa-miR-663b MIMAT0005867
26 hsa-miR-8073 MIMAT0031000 103 hsa-miR-3940-5p MIMAT0019229
27 hsa-miR-7977 MIMAT0031180 104 hsa-miR-4467 MIMAT0018994
28 hsa-miR-1231 MIMAT0005586 105 hsa-miR-6858-5p MIMAT0027616
29 hsa-miR-6799-5p MIMAT0027498 106 hsa-miR-4417 MIMAT0018929
30 hsa-miR-615-5p MIMAT0004804 107 hsa-miR-3665 MIMAT0018087
31 hsa-miR-4450 MIMAT0018971 10 108 hsa-miR-4736 MIMAT0019862
32 hsa-miR-6726-5p MIMAT0027353 109 hsa-miR-4687-3p MIMAT0019775
33 hsa-miR-6875-5p MIMAT0027650 110 hsa-miR-1908-5p MIMAT0007881
34 hsa-miR-4734 MIMAT0019859 111 hsa-miR-5195-3p MIMAT0021127
35 hsa-miR-16-3p MIMAT0000069 112 hsa-miR-4286 MIMAT0016916
36 hsa-miR-602 MIMAT0003270 113 hsa-miR-3679-3p MIMAT0018105
37 hsa-miR-4651 MIMAT0019715 15 114 hsa-miR-6791-5p MIMAT0027482
38 hsa-miR-8069 MIMAT0030996 115 hsa-miR-1202 MIMATO0005865
39 hsa-miR-1238-5p MIMAT0022947 116 hsa-miR-3656 MIMAT0018076
40 hsa-miR-6880-5p MIMAT0027660 117 hsa-miR-4746-3p MIMAT0019881
41 hsa-miR-8072 MIMAT0030999 118 hsa-miR-3184-5p MIMAT0015064
42 hsa-miR-4723-5p MIMAT0019838 119 hsa-miR-3937 MIMAT0018352
43 hsa-miR-4732-5p MIMATO0019855 12 hsa-miR-6315-3p MIMAT0025487
44 hsa-miR-6125 MIMAT0024598 20 12 hsa-miR-6132 MIMAT0024616
45 hsa-miR-6090 MIMAT0023715 122 hsa-miR-187-5p MIMAT0004561
46 hsa-miR-7114-5p MIMAT0028125 123 hsa-miR-7111-5p MIMAT0028119
47 hsa-miR-564 MIMAT0003228 12 hsa-miR-5787 MIMAT0023252
48 hsa-miR-451a MIMAT0001631 12 hsa-miR-6779-5p MIMAT0027458
49 hsa-miR-3135b MIMATO0018985 126 hsa-miR-6808-5p MIMAT0027516
50 hsa-miR-4497 MIMAT0019032 25 127 hsa-miR-6774-5p MIMAT0027448
51 hsa-miR-4665-5p MIMAT0019739 12 hsa-miR-4656 MIMAT0019723
52 hsa-miR-3622a-5p MIMAT0018003 12 hsa-miR-6805-5p MIMAT0027512
53 hsa-miR-6850-5p MIMAT0027600 130 hsa-miR-1233-5p MIMAT0022943
54 hsa-miR-6821-5p MIMAT0027542 131 hsa-miR-328-5p MIMAT0026486
55 hsa-miR-5100 MIMAT0022259 132 hsa-miR-4674 MIMAT0019756
56 hsa-miR-6872-3p MIMAT0027645 30 133 hsa-miR-2110 MIMAT0010133
57 hsa-miR-4433-3p MIMAT0018949 134 hsa-miR-6076 MIMAT0023701
58 hsa-miR-1227-5p MIMAT0022941 135 hsa-miR-3619-3p MIMAT0019219
59 hsa-miR-3188 MIMATO0015070 136 hsa-miR-92a-2-5p MIMAT0004508
60 hsa-miR-7704 MIMATO0030019 137 hsa-miR-128-1-5p MIMAT0026477
61 hsa-miR-3185 MIMATO0015065 138 hsa-miR-638 MIMAT0003308
62 hsa-miR-1908-3p MIMAT0026916 15 139 hsa-miR-2861 MIMAT0013802
63 hsa-miR-6781-5p MIMAT0027462 140 hsa-miR-371a-5p MIMAT0004687
64 hsa-miR-6805-5p MIMAT0027510 141 hsa-miR-211-3p MIMAT0022694
65 hsa-miR-8089 MIMAT0031016 142 hsa-miR-1273g-3p MIMAT0022742
66 hsa-miR-665 MIMAT0004952 143 hsa-miR-1203 MIMAT0005866
67 hsa-miR-4486 MIMAT0019020 144 hsa-miR-122-5p MIMAT0000421
68 hsa-miR-6722-3p MIMAT0025854 145 hsa-miR-4258 MIMAT0016879
69 hsa-miR-1260a MIMATO0005911 40 146 hsa-miR-4484 MIMAT0019018
70 hsa-miR-4707-5p MIMAT0019807 147 hsa-miR-4648 MIMAT0019710
71 hsa-miR-6741-5p MIMAT0027383 148 hsa-miR-6780b-5p MIMAT0027572
72 hsa-miR-1260b MIMAT0015041 149 hsa-mir-125a MI0000469

73 hsa-miR-1246 MIMATO0005898 150 hsa-mir-6893 M10022740

74 hsa-miR-6845-5p MIMAT0027590 151 hsa-mir-204 MI0000284

75 hsa-miR-4638-5p MIMAT0019695 45 152 hsa-mir-4476 MI0016828

76 hsa-miR-6085 MIMAT0023710 153 hsa-mir-4294 MI0015827

77 hsa-miR-1228-3p MIMATO0005583 154 hsa-mir-150 MI0000479

78 hsa-miR-4534 MIMAT0019073 155 hsa-mir-6729 MI0022574

79 hsa-miR-5585-3p MIMAT0022286 156 hsa-mir-7641-1 MI10024975

80 hsa-miR-4741 MIMAT0019871 157 hsa-mir-7641-2 M10024976

81 hsa-miR-4433b-3p MIMAT0030414 50 158 hsa-mir-6765 MI0022610

82 hsa-miR-197-5p MIMAT0022691 159 hsa-mir-6820 MI0022665

83 hsa-miR-718 MIMATO0012735 160 hsa-mir-575 MI0003582

84 hsa-miR-4513 MIMAT0019050 161 hsa-mir-6836 MI0022682

85 hsa-miR-4446-3p MIMAT0018965 162 hsa-mir-1469 MI0007074

86 hsa-miR-619-5p MIMAT0026622 163 hsa-mir-663a MI0003672

87 hsa-miR-6816-5p MIMAT0027532 55 164 hsa-mir-6075 MI0020352

88 hsa-miR-6778-5p MIMAT0027456 165 hsa-mir-4634 MI0017261

89 hsa-miR-24-3p MIMAT0000080 166 hsa-mir-423 MI0001445

90 hsa-miR-1915-3p MIMAT0007892 167 hsa-mir-4454 MI0016800

91 hsa-miR-4665-3p MIMAT0019740 168 hsa-mir-7109 M1I10022960

92 hsa-miR-4449 MIMAT0018968 169 hsa-mir-6789 MI0022634

93 hsa-miR-6889-5p MIMAT0027678 170 hsa-mir-6877 MI10022724

94 hsa-miR-486-3p MIMAT0004762 60 171 hsa-mir-4792 MI0017439

95 hsa-miR-7113-3p MIMAT0028124 172 hsa-mir-4530 MI0016897

96 hsa-miR-642a-3p MIMAT0020924 173 hsa-mir-7975 MI0025751

97 hsa-miR-7847-3p MIMAT0030422 174 hsa-mir-6724 M10022559

98 hsa-miR-6768-5p MIMAT0027436 175 hsa-mir-8073 M1I0025909

99 hsa-miR-1290 MIMAT0005880 176 hsa-mir-7977 MI0025753
100 hsa-miR-7108-5p MIMAT0028113 65 177 hsa-mir-1231 MI0006321
101 hsa-miR-92b-5p MIMAT0004792 178 hsa-mir-6799 MI0022644
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TABLE 1-continued TABLE 1-continued
miRBase miRBase
SEQ ID NO: Gene name registration No. SEQ ID NO: Gene name registration No.
179 hsa-mir-615 MI0003628 5 256 hsa-mir-6858 MI0022704
180 hsa-mir-4450 MI0016795 257 hsa-mir-4417 MI0016753
181 hsa-mir-6726 MI0022571 258 hsa-mir-3665 MI0016066
182 hsa-mir-6875 MI0022722 239 hsa-mir-4736 MI0017373
183 hsa-mir-4734 MI0017371 260 hsa-mir-4687 MI0017319
184 hsa-mir-16-1 MI0000070 261 hsa-mir-5195 MI0018174
185 hsa-mir-16-2 MI0000115 10 262 hsa-mir-4286 MI0015894
186 hsa-mir-602 MI0003615 263 hsa-mir-3679 MI0016080
187 hsa-mir-4651 MI0017279 264 hsa-mir-6791 MI0022636
188 hsa-mir-8069 MI0025905 265 hsa-mir-1202 MI0006334
189 hsa-mir-1238 MI0006328 266 hsa-mir-3656 MI0016056
190 hsa-mir-6880 MI0022727 267 hsa-mir-4746 MI0017385
191 hsa-mir-8072 MI0025908 15 268 hsa-mir-3184 MI0014226
192 hsa-mir-4723 MI0017359 269 hsa-mir-3937 MI0016593
193 hsa-mir-4732 MI0017369 270 hsa-mir-6515 MI0022227
194 hsa-mir-6125 MI0021259 271 hsa-mir-6132 MI0021277
195 hsa-mir-6090 MI0020367 272 hsa-mir-187 MI0000274
196 hsa-mir-7114 MI0022965 273 hsa-mir-7111 MI0022962
197 hsa-mir-564 MI0003570 274 hsa-mir-5787 MI0019797
198 hsa-mir-451a MI0001729 20 275 hsa-mir-6779 MI0022624
199 hsa-mir-3135b MI0016809 276 hsa-mir-6808 MI0022653
200 hsa-mir-4497 MI0016859 277 hsa-mir-6774 MI0022619
201 hsa-mir-4665 MI0017295 278 hsa-mir-4656 MI0017284
202 hsa-mir-3622a MI0016013 279 hsa-mir-6806 MI0022651
203 hsa-mir-6850 MI0022696 280 hsa-mir-1233-1 MI0006323
204 hsa-mir-6821 MI0022666 25 281 hsa-mir-1233-2 MIO015973
205 hsa-mir-5100 MI0019116 282 hsa-mir-328 MIO000804
206 hsa-mir-6872 MI0022719 283 hsa-mir-4674 MI0017305
207 hsa-mir-4433 MI0016773 284 hsa-mir-2110 MI0010629
208 hsa-mir-1227 MI0006316 285 hsa-mir-6076 MI0020353
209 hsa-mir-3188 MI0014232 286 hsa-mir-3619 MI0016009
210 hsa-mir-7704 MI0025240 30 287 hsa-mir-92a-2 MIO000094
211 hsa-mir-3185 MI0014227 288 hsa-mir-128-1 MI0000447
212 hsa-mir-1908 MI0008329 289 hsa-mir-638 MIO003653
213 hsa-mir-6781 MI0022626 290 hsa-mir-2861 MI0013006
214 hsa-mir-6805 MI0022650 291 hsa-mir-371a MI0000779
215 hsa-mir-8089 MI0025925 292 hsa-mir-211 MIO000287
216 hsa-mir-665 MI0005563 35 293 hsa-mir-1273g MI0018003
217 hsa-mir-4486 MI0016847 294 hsa-mir-1203 MIO006335
218 hsa-mir-6722 MI0022557 295 hsa-mir-122 MI0000442
219 hsa-mir-1260a MI0006394 296 hsa-mir-4258 MI0015857
220 hsa-mir-4707 MI0017340 297 hsa-mir-4484 MI0016845
221 hsa-mir-6741 MI0022586 298 hsa-mir-4648 MI0017275
222 hsa-mir-1260b MI0014197 299 hsa-mir-6780b MI0022681
223 hsa-mir-1246 MI0006381 40 300 isomiR example 1 of SEQ ID NO: 1 —
224 hsa-mir-6845 MI10022691 301 isomiR example 2 of SEQ ID NO: 1 —
225 hsa-mir-4638 MI0017265 302 isomiR example 1 of SEQ ID NO: 3 —
226 hsa-mir-6085 MI10020362 303 isomiR example 2 of SEQ ID NO: 3 —
227 hsa-mir-1228 MI0006318 304 isomiR example 1 of SEQ ID NO: 4  —
228 hsa-mir-4534 MI0016901 305 isomiR example 2 of SEQ ID NO: 4  —
229 hsa-mir-3585 MI10019142 45 306 isomiR example 1 of SEQ ID NO: 6  —
230 hsa-mir-4741 MI0017379 307 isomiR example 2 of SEQ ID NO: 6  —
231 hsa-mir-4433b MI10025511 308 isomiR example 1 of SEQ ID NO: 14 —
232 hsa-mir-197 MI0000239 309 isomiR example 2 of SEQ ID NO: 14 —
233 hsa-mir-718 MI0012489 310 isomiR example 1 of SEQ ID NO: 16 —
234 hsa-mir-4513 MI0016879 31 isomiR example 2 of SEQ ID NO: 16 —
235 hsa-mir-4446 MI0016789 50 312 isomiR example 1 of SEQ ID NO: 17 —
236 hsa-mir-619 MI0003633 313 isomiR example 2 of SEQ ID NO: 17 —
237 hsa-mir-6816 MI10022661 314 isomiR example 1 of SEQ ID NO: 18 —
238 hsa-mir-6778 M10022623 315 isomiR example 2 of SEQ ID NO: 18 —
239 hsa-mir-24-1 MI0000080 316 isomiR example 1 of SEQ ID NO: 22 —
240 hsa-mir-24-2 MI0000081 317 isomiR example 2 of SEQ ID NO: 22 —
241 hsa-mir-1915 MI0008336 55 318 isomiR example 1 of SEQ ID NO: 23 —
242 hsa-mir-4449 MI0016792 319 isomiR example 2 of SEQ ID NO: 23 —
243 hsa-mir-6889 M10022736 32 isomiR example 1 of SEQ ID NO: 24 —
244 hsa-mir-486 MI10002470 32 isomiR example 2 of SEQ ID NO: 24 —
245 hsa-mir-486-2 MI10023622 32 isomiR example 1 of SEQ ID NO: 25 —
246 hsa-mir-7113 MI10022964 32 isomiR example 2 of SEQ ID NO: 25 —
247 hsa-mir-642a MI0003657 32 isomiR example 1 of SEQ ID NO: 30 —
248 hsa-mir-7847 MI10025517 60 32 isomiR example 2 of SEQ ID NO: 30 —
249 hsa-mir-6768 M10022613 32 isomiR example 1 of SEQ ID NO: 31 —
250 hsa-mir-1290 MI0006352 32 isomiR example 2 of SEQ ID NO: 31 —
251 hsa-mir-7108 M10022959 32 isomiR example 1 of SEQ ID NO: 34 —
252 hsa-mir-92b MI0003560 32 isomiR example 2 of SEQ ID NO: 34 —
253 hsa-mir-663b MI0006336 330 isomiR example 1 of SEQ ID NO: 35 —
254 hsa-mir-3940 MI0016597 65 331 isomiR example 2 of SEQ ID NO: 35 —
255 hsa-mir-4467 MI0016818 332 isomiR example 1 of SEQ ID NO: 37 —
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miRBase miRBase
SEQ ID NO: Gene name registration No. SEQ ID NO: Gene name registration No.

333 isomiR example 2 of SEQ ID NO: 37 5 410 isomiR example 1 of SEQ ID NO: 104 —

334 isomiR example 1 of SEQ ID NO: 42 411 isomiR example 2 of SEQ ID NO: 104 —

335 isomiR example 2 of SEQ ID NO: 42 412 isomiR example 1 of SEQ ID NO: 106 —

336 isomiR example 1 of SEQ ID NO: 43 413 isomiR example 2 of SEQ ID NO: 106 —

337 isomiR example 2 of SEQ ID NO: 43 414 isomiR example 1 of SEQ ID NO: 107 —

338 isomiR example 1 of SEQ ID NO: 44 415 isomiR example 2 of SEQ ID NO: 107 —

339 isomiR example 2 of SEQ ID NO: 44 10 416 isomiR example 1 of SEQ ID NO: 109 —

340 isomiR example 1 of SEQ ID NO: 47 417 isomiR example 2 of SEQ ID NO: 109 —

341 isomiR example 2 of SEQ ID NO: 47 418 isomiR example 1 of SEQ ID NO: 110 —

342 isomiR example 1 of SEQ ID NO: 48 419 isomiR example 2 of SEQ ID NO: 110 —

343 isomiR example 2 of SEQ ID NO: 48 42 isomiR example 1 of SEQ ID NO: 111 —

344 isomiR example 1 of SEQ ID NO: 49 42 isomiR example 2 of SEQ ID NO: 111 —

345 isomiR example 2 of SEQ ID NO: 49 15 422 isomiR example 1 of SEQ ID NO: 112 —

346 isomiR example 1 of SEQ ID NO: 50 423 isomiR example 2 of SEQ ID NO: 112 —

347 isomiR example 2 of SEQ ID NO: 50 42 isomiR example 1 of SEQ ID NO: 113 —

348 isomiR example 1 of SEQ ID NO: 51 42 isomiR example 2 of SEQ ID NO: 113 —

349 isomiR example 2 of SEQ ID NO: 51 426 isomiR example 1 of SEQ ID NO: 115 —

350 isomiR example 1 of SEQ ID NO: 52 427 isomiR example 2 of SEQ ID NO: 115 —

351 isomiR example 2 of SEQ ID NO: 52 42 isomiR example 1 of SEQ ID NO: 116 —

352 isomiR example 1 of SEQ ID NO: 55 20 42 isomiR example 2 of SEQ ID NO: 116 —

353 isomiR example 2 of SEQ ID NO: 55 430 isomiR example 1 of SEQ ID NO: 120 —

354 isomiR example 1 of SEQ ID NO: 57 431 isomiR example 2 of SEQ ID NO: 120 —

355 isomiR example 2 of SEQ ID NO: 57 432 isomiR example 1 of SEQ ID NO: 121 —

356 isomiR example 1 of SEQ ID NO: 59 433 isomiR example 2 of SEQ ID NO: 121 —

357 isomiR example 2 of SEQ ID NO: 59 434 isomiR example 1 of SEQ ID NO: 122 —

358 isomiR example 1 of SEQ ID NO: 61 25 435 isomiR example 2 of SEQ ID NO: 122 —

359 isomiR example 2 of SEQ ID NO: 61 436 isomiR example 1 of SEQ ID NO: 124 —

360 isomiR example 1 of SEQ ID NO: 62 437 isomiR example 2 of SEQ ID NO: 124 —

361 isomiR example 2 of SEQ ID NO: 62 438 isomiR example 1 of SEQ ID NO: 130 —

362 isomiR example 1 of SEQ ID NO: 66 439 isomiR example 2 of SEQ ID NO: 130 —

363 isomiR example 2 of SEQ ID NO: 66 440 isomiR example 1 of SEQ ID NO: 131 —

364 isomiR example 1 of SEQ ID NO: 67 30 441 isomiR example 2 of SEQ ID NO: 131 —

365 isomiR example 2 of SEQ ID NO: 67 442 isomiR example 1 of SEQ ID NO: 132 —

366 isomiR example 1 of SEQ ID NO: 69 443 isomiR example 2 of SEQ ID NO: 132 —

367 isomiR example 2 of SEQ ID NO: 69 444 isomiR example 1 of SEQ ID NO: 133 —

368 isomiR example 1 of SEQ ID NO: 70 445 isomiR example 2 of SEQ ID NO: 133 —

369 isomiR example 2 of SEQ ID NO: 70 446 isomiR example 1 of SEQ ID NO: 136 —

370 isomiR example 1 of SEQ ID NO: 72 35 447 isomiR example 2 of SEQ ID NO: 136 —

371 isomiR example 2 of SEQ ID NO: 72 448 isomiR example 1 of SEQ ID NO: 137 —

372 isomiR example 1 of SEQ ID NO: 73 449 isomiR example 2 of SEQ ID NO: 137 —

373 isomiR example 2 of SEQ ID NO: 73 450 isomiR example 1 of SEQ ID NO: 138 —

374 isomiR example 1 of SEQ ID NO: 75 451 isomiR example 2 of SEQ ID NO: 138 —

375 isomiR example 2 of SEQ ID NO: 75 452 isomiR example 1 of SEQ ID NO: 139 —

376 isomiR example 1 of SEQ ID NO: 77 453 isomiR example 2 of SEQ ID NO: 139 —

377 isomiR example 2 of SEQ ID NO: 77 40 454 isomiR example 1 of SEQ ID NO: 140 —

378 isomiR example 1 of SEQ ID NO: 79 455 isomiR example 2 of SEQ ID NO: 140 —

379 isomiR example 2 of SEQ ID NO: 79 456 isomiR example 1 of SEQ ID NO: 141 —

380 isomiR example 1 of SEQ ID NO: 80 457 isomiR example 2 of SEQ ID NO: 141 —

381 isomiR example 2 of SEQ ID NO: 80 458 isomiR example 1 of SEQ ID NO: 142 —

382 isomiR example 1 of SEQ ID NO: 82 459 isomiR example 2 of SEQ ID NO: 142 —

383 isomiR example 2 of SEQ ID NO: 82 45 460 isomiR example 1 of SEQ ID NO: 144 —

384 isomiR example 1 of SEQ ID NO: 83 461 isomiR example 2 of SEQ ID NO: 144 —

385 isomiR example 2 of SEQ ID NO: 83 462 isomiR example 1 of SEQ ID NO: 146 —

386 isomiR example 1 of SEQ ID NO: 84 463 isomiR example 2 of SEQ ID NO: 146 —

387 isomiR example 2 of SEQ ID NO: 84 464 isomiR example 1 of SEQ ID NO: 147 —

388 isomiR example 1 of SEQ ID NO: 85 465 isomiR example 2 of SEQ ID NO: 147 —

389 isomiR example 2 of SEQ ID NO: 85 50 466 hsa-miR-4316 MIMAT0019033
390 isomiR example 1 of SEQ ID NO: 86 467 hsa-miR-4649-5p MIMAT0019711
391 isomiR example 2 of SEQ ID NO: 86 468 hsa-miR-760 MIMAT0004957
392 isomiR example 1 of SEQ ID NO: 89 469 hsa-miR-3162-5p MIMATO0015036
393 isomiR example 2 of SEQ ID NO: 89 470 hsa-miR-3178 MIMAT0015055
394 isomiR example 1 of SEQ ID NO: 90 471 hsa-miR-940 MIMAT0004983
395 isomiR example 2 of SEQ ID NO: 90 55 472 hsa-miR-4271 MIMAT0016901
396 isomiR example 1 of SEQ ID NO: 92 473 hsa-miR-6769b-5p MIMAT0027620
397 isomiR example 2 of SEQ ID NO: 92 474 hsa-miR-4308 MIMAT0019045
398 isomiR example 1 of SEQ ID NO: 94 475 hsa-miR-6826-5p MIMAT0027552
399 isomiR example 2 of SEQ ID NO: 94 476 hsa-miR-6757-5p MIMAT0027414
400 isomiR example 1 of SEQ ID NO: 96 477 hsa-miR-3131 MIMAT0014996
401 isomiR example 2 of SEQ ID NO: 96 478 hsa-miR-1343-3p MIMAT0019776
402 isomiR example 1 of SEQ ID NO: 99 60 479 hsa-mir-4516 MI0016882

403 isomiR example 2 of SEQ ID NO: 99 480 hsa-mir-4649 MI0017276

404 isomiR example 1 of SEQ ID NO: 101 481 hsa-mir-760 MI0005567

405 isomiR example 2 of SEQ ID NO: 101 482 hsa-mir-3162 MI10014192

406 isomiR example 1 of SEQ ID NO: 102 483 hsa-mir-3178 MI10014212

407 isomiR example 2 of SEQ ID NO: 102 484 hsa-mir-940 MI0005762

408 isomiR example 1 of SEQ ID NO: 103 65 485 hsa-mir-4271 MI0015879

409 isomiR example 2 of SEQ ID NO: 103 486 hsa-mir-6769b M10022706
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TABLE 1-continued

miRBase

SEQ ID NO: Gene name registration No.

487 hsa-mir-4508 MI0016872
488 hsa-mir-6826 MI0022671
489 hsa-mir-6757 MI0022602
490 hsa-mir-3131 MI0014151
491 hsa-mir-1343 MI0017320
492 isomiR example 1 of SEQ ID NO: 479 —
493 isomiR example 2 of SEQ ID NO: 479 —
494 isomiR example 1 of SEQ ID NO: 480 —
495 isomiR example 2 of SEQ ID NO: 480 —
496 isomiR example 1 of SEQ ID NO: 481 —
497 isomiR example 2 of SEQ ID NO: 481 —
498 isomiR example 1 of SEQ ID NO: 482 —
499 isomiR example 2 of SEQ ID NO: 482 —
500 isomiR example 1 of SEQ ID NO: 483 —
501 isomiR example 2 of SEQ ID NO: 483 —
502 isomiR example 1 of SEQ ID NO: 484 —
503 isomiR example 2 of SEQ ID NO: 484 —
504 isomiR example 1 of SEQ ID NO: 487 —
505 isomiR example 2 of SEQ ID NO: 487 —
506 isomiR example 1 of SEQ ID NO: 490 —
507 isomiR example 2 of SEQ ID NO: 490 —
508 isomiR example 1 of SEQ ID NO: 491 —
509 isomiR example 2 of SEQ ID NO: 491 —

The present specification encompasses the contents
described in the specifications and drawings of Japanese
Patent Application Nos. 2014-120884 and 2014-185733 on
which the priority of the present application is based.

Advantageous Effects of Invention

According to the present invention, biliary tract cancer
can be detected easily and highly accurately. For example,
the presence or absence of biliary tract cancer in a patient
can be easily detected by using, as an indicator, the mea-
surement values of several miRNAs in blood, serum, and/or
plasma of the patient, which can be collected with limited
invasiveness.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 This figure shows the relationship between the
nucleotide sequences of hsa-miR-4665-5p represented by
SEQ ID NO: 51 and hsa-miR-4665-3p represented by SEQ
ID NO: 91, which are produced from a precursor hsa-mir-
4665 represented by SEQ ID NO: 201.

FIG. 2 Left diagram: the measurement values of hsa-miR-
125a-3p (SEQ ID NO: 1) in healthy subjects (100 persons)
and biliary tract cancer patients (67 persons) selected as a
training cohort were each plotted on the ordinate. The
horizontal line in the diagram depicts a threshold (5.69) that
was optimized by Fisher’s linear discriminant analysis and
discriminated between the two groups. Right diagram: the
measurement values of hsa-miR-125a-3p (SEQ ID NO: 1) in
healthy subjects (50 persons) and biliary tract cancer
patients (33 persons) selected as a validation cohort were
each plotted on the ordinate. The horizontal line in the
diagram depicts the threshold (5.69) that was set in the
training cohort and discriminated between the two groups.

FIG. 3 Left diagram: the measurement values of hsa-miR-
6893-5p (SEQ ID NO: 2) in healthy subjects (100 persons,
circles) and biliary tract cancer patients (67 persons, tri-
angles) selected as a training cohort were each plotted on the
abscissa against their measurement values of hsa-miR-4476
(SEQ ID NO: 4) on the ordinate. The line in the diagram
depicts a discriminant function (0=5.16x+y+48.11) that was
optimized by Fisher’s linear discriminant analysis and dis-
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criminated between the two groups. Right diagram: the
measurement values of hsa-miR-6893-5p (SEQID NQO: 2) in
healthy subjects (50 persons, circles) and biliary tract cancer
patients (33 persons, triangles) selected as a validation
cohort were each plotted on the abscissa against their
measurement values of hsa-miR-4476 (SEQ ID NO: 4) on
the ordinate. The line in the diagram depicts the threshold
(0=5.16x+y+48.11) that was set in the training cohort and
discriminated between the two groups.

FIG. 4 Upper diagram: a discriminant (-1.25xhsa-miR-
6075-1.06xhsa-miR-6836-3p+0.53xhsa-miR-6799-5p+
0.18xhsa-miR-125a-3p+15.41) was prepared by use of Fish-
er’s linear discriminant analysis from the measurement
values of hsa-miR-6075 (SEQ ID NO: 15), hsa-miR-6836-
3p (SEQ ID NO: 12), hsa-miR-6799-5p (SEQ ID NO: 29),
and hsa-miR-125a-3p (SEQ ID NO: 1) in 67 biliary tract
cancer patients, 93 healthy subjects, 35 colorectal cancer
patients, 37 stomach cancer patients, 32 esophageal cancer
patients, 38 liver cancer patients, and 13 benign pancreati-
cobiliary disease patients selected in a training cohort, and
discriminant scores obtained from the discriminant were
plotted on the ordinate against the sample groups on the
abscissa. The dotted line in the diagram depicts a discrimi-
nant boundary that offered a discriminant score of 0 and
discriminated between the groups. Lower diagram: discrimi-
nant scores obtained from the discriminant prepared from
the training cohort as to the measurement values of hsa-
miR-6075 (SEQ ID NO:15), hsa-miR-6836-3p (SEQ ID
NO: 12), hsa-miR-6799-5p (SEQ ID NO: 29), hsa-miR-
125a-3p (SEQ ID NO: 1) in 33 biliary tract cancer patients,
57 healthy subjects, 15 colorectal cancer patients, 13 stom-
ach cancer patients, 18 esophageal cancer patients, 12 liver
cancer patients, and 8 benign pancreaticobiliary disease
patients selected as a validation cohort were plotted on the
ordinate against the sample groups on the abscissa. The
dotted line in the diagram depicts the discriminant boundary
that offered a discriminant score of 0 and discriminated
between the two groups.

DESCRIPTION OF EMBODIMENTS

Hereinafter, the present invention will be further
described specifically.

1. Target Nucleic Acid for Biliary Tract Cancer

A primary target nucleic acid as a biliary tract cancer
marker for detecting the presence and/or absence of biliary
tract cancer or biliary tract cancer cells using the nucleic acid
probe or the primer for the detection of biliary tract cancer
defined above according to the present invention can be at
least one or more miRNA(s) selected from the group con-
sisting of hsa-miR-125a-3p, hsa-miR-6893-5p, hsa-miR-
204-3p, hsa-miR-4476, hsa-miR-4294, hsa-miR-150-3p,
hsa-miR-6729-5p. hsa-miR-7641, hsa-miR-6765-3p, hsa-
miR-6820-5p, hsa-miR-575, hsa-miR-6836-3p, hsa-miR-
1469, hsa-miR-663a, hsa-miR-6075, hsa-miR-4634, hsa-
miR-423-5p, hsa-miR-4454, hsa-miR-7109-5p, hsa-miR-
6789-5p, hsa-miR-6877-5p, hsa-miR-4792, hsa-miR-4530,
hsa-miR-7975, hsa-miR-6724-5p, hsa-miR-8073, hsa-miR-
7977, hsa-miR-1231, hsa-miR-6799-5p, hsa-miR-615-5p,
hsa-miR-4450, hsa-miR-6726-5p, hsa-miR-6875-5p, hsa-
miR-4734, hsa-miR-16-5p, hsa-miR-602, hsa-miR-4651,
hsa-miR-8069, hsa-miR-1238-5p. hsa-miR-6880-5p, hsa-
miR-8072, hsa-miR-4723-5p, hsa-miR-4732-5p, hsa-miR-
6125, hsa-miR-6090, hsa-miR-7114-5p, hsa-miR-564, hsa-
miR-451a, hsa-miR-3135b, hsa-miR-4497, hsa-miR-4665-
5p, hsa-miR-3622a-5p, hsa-miR-6850-5p, hsa-miR-6821-
5p, hsa-miR-5100, hsa-miR-6872-3p, hsa-miR-4433-3p,
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hsa-miR-1227-5p, hsa-miR-3188, hsa-miR-7704, hsa-miR-
3185, hsa-miR-1908-3p, hsa-miR-6781-5p, hsa-miR-6805-
5p, hsa-miR-8089, hsa-miR-665, hsa-miR-4486, hsa-miR-
6722-3p, hsa-miR-1260a, hsa-miR-4707-5p, hsa-miR-6741-
5p. hsa-miR-1260b, hsa-miR-1246, hsa-miR-6845-5p, hsa-
miR-4638-5p, hsa-miR-6085, hsa-miR-1228-3p. hsa-miR-
4534, hsa-miR-5585-3p, hsa-miR-4741, hsa-miR-4433b-3p,
hsa-miR-197-5p, hsa-miR-718, hsa-miR-4513, hsa-miR-
4446-3p, hsa-miR-619-5p, hsa-miR-6816-5p, hsa-miR-
6778-5p, hsa-miR-24-3p, hsa-miR-1915-3p, hsa-miR-4665-
3p, hsa-miR-4449, hsa-miR-6889-5p, hsa-miR-486-3p, hsa-
miR-7113-3p, hsa-miR-642a-3p, hsa-miR-7847-3p, hsa-
miR-6768-5p, hsa-miR-1290, hsa-miR-7108-5p, hsa-miR-
92b-5p, hsa-miR-663b, hsa-miR-3940-5p, hsa-miR-4467,
hsa-miR-6858-5p, hsa-miR-4417, hsa-miR-3663, hsa-miR-
4736, hsa-miR-4687-3p, hsa-miR-1908-5p, hsa-miR-5195-
3p, hsa-miR-4286, hsa-miR-3679-3p, hsa-miR-6791-5p,
hsa-miR-1202, hsa-miR-3656, hsa-miR-4746-3p, hsa-miR-
3184-5p, hsa-miR-3937, hsa-miR-6515-3p, hsa-miR-6132,
hsa-miR-187-5p, hsa-miR-7111-5p, hsa-miR-5787, hsa-
miR-6779-5p, hsa-miR-4516, hsa-miR-4649-5p, hsa-miR-
760, hsa-miR-3162-5p, hsa-miR-3178, hsa-miR-940, hsa-
miR-4271, hsa-miR-6769b-5p, hsa-miR-4508, hsa-miR-
6826-5p, hsa-miR-6757-5p, hsa-miR-3131, and hsa-miR-
1343-3p. Furthermore, at least one or more miRNA(s)
selected from the group consisting of other biliary tract
cancer markers that can be combined with these miRNAs,
ie., hsa-miR-6808-5p, hsa-miR-6774-5p, hsa-miR-4656,
hsa-miR-6806-5p, hsa-miR-1233-5p, hsa-miR-328-5p, hsa-
miR-4674, hsa-miR-2110, hsa-miR-6076, hsa-miR-3619-
3p, hsa-miR-92a-2-5p, hsa-miR-128-1-5p, hsa-miR-638,
hsa-miR-2861, hsa-miR-371a-5p, hsa-miR-211-3p, hsa-
miR-1273¢g-3p, hsa-miR-1203, hsa-miR-122-5p, hsa-miR-
4258, hsa-miR-4484, hsa-miR-4648 and hsa-miR-6780b-5p
can also be preferably used as a target nucleic acid.

These miRNAs include, for example, a human gene
comprising a nucleotide sequence represented by any of
SEQ ID NOs: 1 to 148, 466 to 478 (i.e., hsa-miR-125a-3p,
hsa-miR-6893-5p, hsa-miR-204-3p, hsa-miR-4476, hsa-
miR-4294, hsa-miR-150-3p, hsa-miR-6729-5p, hsa-miR-
7641, hsa-miR-6765-3p, hsa-miR-6820-5p, hsa-miR-575,
hsa-miR-6836-3p, hsa-miR-1469, hsa-miR-663a, hsa-miR-
6075, hsa-miR-4634, hsa-miR-423-5p, hsa-miR-4454, hsa-
miR-7109-5p, hsa-miR-6789-5p, hsa-miR-6877-5p, hsa-
miR-4792, hsa-miR-4530, hsa-miR-7975, hsa-miR-6724-
5p, hsa-miR-8073, hsa-miR-7977, hsa-miR-1231, hsa-miR-
6799-5p, hsa-miR-615-5p, hsa-miR-4450, hsa-miR-6726-
5p, hsa-miR-6875-5p, hsa-miR-4734, hsa-miR-16-5p, hsa-
miR-602, hsa-miR-4651, hsa-miR-8069, hsa-miR-1238-5p,
hsa-miR-6880-5p, hsa-miR-8072, hsa-miR-4723-5p, hsa-
miR-4732-5p, hsa-miR-6125, hsa-miR-6090, hsa-miR-
7114-5p, hsa-miR-564, hsa-miR-451a, hsa-miR-3135b, hsa-
miR-4497, hsa-miR-4665-5p, hsa-miR-3622a-5p, hsa-miR-
6850-5p, hsa-miR-6821-5p, hsa-miR-5100, hsa-miR-6872-
3p, hsa-miR-4433-3p, hsa-miR-1227-5p, hsa-miR-3188,
hsa-miR-7704, hsa-miR-3185, hsa-miR-1908-3p, hsa-miR-
678 1-5p, hsa-miR-6805-5p, hsa-miR-8089, hsa-miR-665,
hsa-miR-4486, hsa-miR-6722-3p, hsa-miR-1260a, hsa-
miR-4707-5p, hsa-miR-6741-5p, hsa-miR-1260b, hsa-miR-
1246, hsa-miR-6845-5p, hsa-miR-4638-5p, hsa-miR-6085,
hsa-miR-1228-3p, hsa-miR-4534, hsa-miR-5585-3p, hsa-
miR-4741, hsa-miR-4433b-3p, hsa-miR-197-5p, hsa-miR-
718, hsa-miR-4513, hsa-miR-4446-3p, hsa-miR-619-5p,
hsa-miR-6816-5p, hsa-miR-6778-5p, hsa-miR-24-3p, hsa-
miR-1915-3p, hsa-miR-4665-3p, hsa-miR-4449, hsa-miR-
6889-5p, hsa-miR-486-3p, hsa-miR-7113-3p, hsa-miR-
642a-3p, hsa-miR-7847-3p, hsa-miR-6768-5p, hsa-miR-
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1290, hsa-miR-7108-5p, hsa-miR-92b-5p, hsa-miR-663b,
hsa-miR-3940-5p. hsa-miR-4467, hsa-miR-6858-5p, hsa-
miR-4417, hsa-miR-3665, hsa-miR-4736, hsa-miR-4687-
3p, hsa-miR-1908-5p, hsa-miR-5195-3p, hsa-miR-4286,
hsa-miR-3679-3p. hsa-miR-6791-5p, hsa-miR-1202, hsa-
miR-3656, hsa-miR-4746-3p, hsa-miR-3184-5p, hsa-miR-
3937, hsa-miR-6515-3p, hsa-miR-6132, hsa-miR-187-5p,
hsa-miR-7111-5p, hsa-miR-5787, hsa-miR-6779-5p, hsa-
miR-6808-5p, hsa-miR-6774-5p, hsa-miR-4656, hsa-miR-
6806-5p, hsa-miR-1233-5p, hsa-miR-328-5p, hsa-miR-
4674, hsa-miR-2110, hsa-miR-6076, hsa-miR-3619-3p, hsa-
miR-92a-2-5p, hsa-miR-128-1-5p, hsa-miR-638, hsa-miR-
2861, hsa-miR-371a-5p, hsa-miR-211-3p, hsa-miR-1273g-
3p, hsa-miR-1203, hsa-miR-122-5p, hsa-miR-4258, hsa-
miR-4484, hsa-miR-4648, hsa-miR-6780b-5p, hsa-miR-
4516, hsa-miR-4649-5p, hsa-miR-760, hsa-miR-3162-5p,
hsa-miR-3178, hsa-miR-940, hsa-miR-4271, hsa-miR-
6769b-5p, hsa-miR-4508, hsa-miR-6826-5p, hsa-miR-
6757-5p, hsa-miR-3131, and hsa-miR-1343-3p, respec-
tively), a congener thereof, a transcript thereof, and a variant
or a derivative thereof. In this context, the gene, the conge-
ner, the transcript, the variant, and the derivative are as
defined above.

The target nucleic acid is preferably a human gene com-
prising a nucleotide sequence represented by any of SEQ 1D
NOs: 1 to 509 or a transcript thereof, more preferably the
transcript, i.e., a miRNA or its precursor RNA (pri-miRNA
or pre-miRNA).

The first target gene is the hsa-miR-125a-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The second target gene is the hsa-miR-6893-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The third target gene is the hsa-miR-204-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The fourth target gene is the hsa-miR-4476 gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The fifth target gene is the hsa-miR-4294 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The sixth target gene is the hsa-miR-150-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The seventh target gene is the hsa-miR-6729-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
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show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The eighth target gene is the hsa-miR-7641 gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The ninth target gene is the hsa-miR-6765-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 10th target gene is the hsa-miR-6820-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 11th target gene is the hsa-miR-575 gene, a congener
thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 12th target gene is the hsa-miR-6836-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 13th target gene is the hsa-miR-1469 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 14th target gene is the hsa-miR-663a gene, a conge-
ner thereof] a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 15th target gene is the hsa-miR-6075 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 16th target gene is the hsa-miR-4634 gene, a conge-
ner thereof] a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 17th target gene is the hsa-miR-423-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 18th target gene is the hsa-miR-4454 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 19th target gene is the hsa-miR-7109-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
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show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 20th target gene is the hsa-miR-6789-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 21st target gene is the hsa-miR-6877-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 22nd target gene is the hsa-miR-4792 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 23rd target gene is the hsa-miR-4530 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 24th target gene is the hsa-miR-7975 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 25th target gene is the hsa-miR-6724-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 26th target gene is the hsa-miR-8073 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 27th target gene is the hsa-miR-7977 gene, a conge-
ner thereof] a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 28th target gene is the hsa-miR-1231 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 29th target gene is the hsa-miR-6799-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 30th target gene is the hsa-miR-615-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 31st target gene is the hsa-miR-4450 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
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change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 32nd target gene is the hsa-miR-6726-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 33rd target gene is the hsa-miR-6875-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 34th target gene is the hsa-miR-4734 gene, a conge-
ner thereof] a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 35th target gene is the hsa-miR-16-5p gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 36th target gene is the hsa-miR-602 gene, a congener
thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 37th target gene is the hsa-miR-4651 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 38th target gene is the hsa-miR-8069 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 39th target gene is the hsa-miR-1238-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 40th target gene is the hsa-miR-6880-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 41st target gene is the hsa-miR-8072 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 42nd target gene is the hsa-miR-4723-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 43rd target gene is the hsa-miR-4732-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
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show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 44th target gene is the hsa-miR-6125 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 45th target gene is the hsa-miR-6090 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 46th target gene is the hsa-miR-7114-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 47th target gene is the hsa-miR-564 gene, a congener
thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 48th target gene is the hsa-miR-451a gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 49th target gene is the hsa-miR-3135b gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 50th target gene is the hsa-miR-4497 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 51st target gene is the hsa-miR-4665-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 52nd target gene is the hsa-miR-3622a-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 53rd target gene is the hsa-miR-6850-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 54th target gene is the hsa-miR-6821-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 55th target gene is the hsa-miR-5100 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
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change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 56th target gene is the hsa-miR-6872-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 57th target gene is the hsa-miR-4433-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 58th target gene is the hsa-miR-1227-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 59th target gene is the hsa-miR-3188 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 60th target gene is the hsa-miR-7704 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 61st target gene is the hsa-miR-3185 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 62nd target gene is the hsa-miR-1908-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 63rd target gene is the hsa-miR-6781-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 64th target gene is the hsa-miR-6805-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 65th target gene is the hsa-miR-8089 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 66th target gene is the hsa-miR-665 gene, a congener
thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 67th target gene is the hsa-miR-4486 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
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change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 68th target gene is the hsa-miR-6722-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 69th target gene is the hsa-miR-1260a gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 70th target gene is the hsa-miR-4707-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 71st target gene is the hsa-miR-6741-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 72nd target gene is the hsa-miR-1260b gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 73rd target gene is the hsa-miR-1246 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 74th target gene is the hsa-miR-6845-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 75th target gene is the hsa-miR-4638-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 76th target gene is the hsa-miR-6085 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 77th target gene is the hsa-miR-1228-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 78th target gene is the hsa-miR-4534 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 79th target gene is the hsa-miR-5585-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
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show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 80th target gene is the hsa-miR-4741 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 81st target gene is the hsa-miR-4433b-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 82nd target gene is the hsa-miR-197-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 83rd target gene is the hsa-miR-718 gene, a congener
thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 84th target gene is the hsa-miR-4513 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 85th target gene is the hsa-miR-4446-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 86th target gene is the hsa-miR-619-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 87th target gene is the hsa-miR-6816-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 88th target gene is the hsa-miR-6778-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 89th target gene is the hsa-miR-24-3p gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 90th target gene is the hsa-miR-1915-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 91st target gene is the hsa-miR-4665-3p gene, a
congener thereof, a transcript thereof, or a variant or a
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derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 92nd target gene is the hsa-miR-4449 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 93rd target gene is the hsa-miR-6889-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 94th target gene is the hsa-miR-486-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 95th target gene is the hsa-miR-7113-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 96th target gene is the hsa-miR-642a-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 97th target gene is the hsa-miR-7847-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 98th target gene is the hsa-miR-6768-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 99th target gene is the hsa-miR-1290 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 100th target gene is the hsa-miR-7108-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 101st target gene is the hsa-miR-92b-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 102nd target gene is the hsa-miR-663b gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
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show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 103rd target gene is the hsa-miR-3940-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 104th target gene is the hsa-miR-4467 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 105th target gene is the hsa-miR-6858-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 106th target gene is the hsa-miR-4417 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 107th target gene is the hsa-miR-3665 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 108th target gene is the hsa-miR-4736 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 109th target gene is the hsa-miR-4687-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 110th target gene is the hsa-miR-1908-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 111th target gene is the hsa-miR-5195-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 112th target gene is the hsa-miR-4286 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 113th target gene is the hsa-miR-3679-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 114th target gene is the hsa-miR-6791-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
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show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 115th target gene is the hsa-miR-1202 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 116th target gene is the hsa-miR-3656 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 117th target gene is the hsa-miR-4746-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 118th target gene is the hsa-miR-3184-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 119th target gene is the hsa-miR-3937 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 120th target gene is the hsa-miR-6515-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 121st target gene is the hsa-miR-6132 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 122nd target gene is the hsa-miR-187-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 123rd target gene is the hsa-miR-7111-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 124th target gene is the hsa-miR-5787 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 125th target gene is the hsa-miR-6779-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 126th target gene is the hsa-miR-6808-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
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show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
carncer.

The 127th target gene is the hsa-miR-6774-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
carncer.

The 128th target gene is the hsa-miR-4656 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 129th target gene is the hsa-miR-6806-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
carncer.

The 130th target gene is the hsa-miR-1233-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
carcer.

The 131st target gene is the hsa-miR-328-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
carncer.

The 132nd target gene is the hsa-miR-4674 gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
carncer.

The 133rd target gene is the hsa-miR-2110 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 134th target gene is the hsa-miR-6076 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 135th target gene is the hsa-miR-3619-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 136th target gene is the hsa-miR-92a-2-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
carncer.

The 137th target gene is the hsa-miR-128-1-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
carncer.
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The 138th target gene is the hsa-miR-638 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 139th target gene is the hsa-miR-2861 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 140th target gene is the hsa-miR-371a-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 141st target gene is the hsa-miR-211-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 142nd target gene is the hsa-miR-1273g-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 143rd target gene is the hsa-miR-1203 gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 144th target gene is the hsa-miR-122-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 145th target gene is the hsa-miR-4258 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 146th target gene is the hsa-miR-4484 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 147th target gene is the hsa-miR-4648 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 148th target gene is the hsa-miR-6780b-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 149th target gene is the hsa-miR-4516 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.
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The 150th target gene is the hsa-miR-4649-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 151st target gene is the hsa-miR-760 gene, a conge-
ner thereof, a transcript thereof, ot a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 152nd target gene is the hsa-miR-3162-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 153rd target gene is the hsa-miR-3178 gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 154th target gene is the hsa-miR-940 gene, a conge-
ner thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 155th target gene is the hsa-miR-4271 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 156th target gene is the hsa-miR-6769b-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 157th target gene is the hsa-miR-4508 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 158th target gene is the hsa-miR-6826-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 159th target gene is the hsa-miR-6757-5p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.

The 160th target gene is the hsa-miR-3131 gene, a con-
gener thereof, a transcript thereof, or a variant or a derivative
thereof. None of the previously known reports show that
change in the expression of the gene or the transcript thereof
can serve as a marker for biliary tract cancer.

The 161st target gene is the hsa-miR-1343-3p gene, a
congener thereof, a transcript thereof, or a variant or a
derivative thereof. None of the previously known reports
show that change in the expression of the gene or the
transcript thereof can serve as a marker for biliary tract
cancer.
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2. Nucleic Acid Probe or Primer for Detection of Biliary
Tract Cancer

In the present invention, a nucleic acid capable of spe-
cifically binding to any of the target nucleic acids as the
biliary tract cancer markers described above can be used as
a nucleic acid, for example, a nucleic acid probe or a primer,
for the detection or diagnosis of biliary tract cancer.

In the present invention, the nucleic acid probe or the
primer that can be used for detecting biliary tract cancer or
for diagnosing biliary tract cancer enables qualitative and/or
quantitative measurement of the presence, expression level,
or abundance of a target nucleic acid as the biliary tract
cancer marker described above, for example, human-derived
hsa-miR-125a-3p, hsa-miR-6893-5p, hsa-miR-204-3p, hsa-
miR-4476, hsa-miR-4294, hsa-miR-150-3p, hsa-miR-6729-
5p, hsa-miR-7641, hsa-miR-6765-3p, hsa-miR-6820-5p,
hsa-miR-575, hsa-miR-6836-3p, hsa-miR-1469, hsa-miR-
663a, hsa-miR-6075, hsa-miR-4634, hsa-miR-423-5p, hsa-
miR-4454, hsa-miR-7109-5p, hsa-miR-6789-5p, hsa-miR-
6877-5p, hsa-miR-4792, hsa-miR-4530, hsa-miR-7975, hsa-
miR-6724-5p, hsa-miR-8073, hsa-miR-7977, hsa-miR-
1231, hsa-miR-6799-5p, hsa-miR-615-5p, hsa-miR-4450,
hsa-miR-6726-5p. hsa-miR-6875-5p, hsa-miR-4734, hsa-
miR-16-5p, hsa-miR-602, hsa-miR-4651, hsa-miR-8069,
hsa-miR-1238-5p. hsa-miR-6880-5p, hsa-miR-8072, hsa-
miR-4723-5p, hsa-miR-4732-5p, hsa-miR-6125, hsa-miR-
6090, hsa-miR-7114-5p, hsa-miR-564, hsa-miR-451a, hsa-
miR-3135b, hsa-miR-4497, hsa-miR-4665-5p, hsa-miR-
3622a-5p, hsa-miR-6850-5p, hsa-miR-6821-5p, hsa-miR-
5100, hsa-miR-6872-3p, hsa-miR-4433-3p, hsa-miR-1227-
5p, hsa-miR-3188, hsa-miR-7704, hsa-miR-3185, hsa-miR-
1908-3p, hsa-miR-6781 -5p, hsa-miR-6805-5p, hsa-miR-
8089, hsa-miR-665, hsa-miR-4486, hsa-miR-6722-3p, hsa-
miR-1260a, hsa-miR-4707-5p, hsa-miR-6741-5p, hsa-miR-
1260b, hsa-miR-1246, hsa-miR-6845-5p, hsa-miR-4638-5p,
hsa-miR-6085, hsa-miR-1228-3p, hsa-miR-4534, hsa-miR-
5585-3p, hsa-miR-4741, hsa-miR-4433b-3p, hsa-miR-197-
5p, hsa-miR-718, hsa-miR-4513, hsa-miR-4446-3p, hsa-
miR-619-5p, hsa-miR-6816-5p, hsa-miR-6778-5p, hsa-
miR-24-3p, hsa-miR-1915-3p, hsa-miR-4665-3p, hsa-miR-
4449, hsa-miR-6889-5p, hsa-miR-486-3p, hsa-miR-7113-
3p, hsa-miR-642a-3p, hsa-miR-7847-3p, hsa-miR-6768-5p,
hsa-miR-1290, hsa-miR-7108-5p, hsa-miR-92b-5p, hsa-
miR-663b, hsa-miR-3940-5p, hsa-miR-4467, hsa-miR-
6858-5p, hsa-miR-4417, hsa-miR-3665, hsa-miR-4736, hsa-
miR-4687-3p, hsa-miR-1908-5p, hsa-miR-5195-3p, hsa-
miR-4286, hsa-miR-3679-3p, hsa-miR-6791-5p, hsa-miR-
1202, hsa-miR-3656, hsa-miR-4746-3p, hsa-miR-3184-5p,
hsa-miR-3937, hsa-miR-6515-3p, hsa-miR-6132, hsa-miR-
187-5p, hsa-miR-7111-5p, hsa-miR-5787, hsa-miR-6779-
5p, hsa-miR-4516, hsa-miR-4649-5p, hsa-miR-760, hsa-
miR-3162-5p, hsa-miR-3178, hsa-miR-940, hsa-miR-4271,
hsa-miR-6769b-5p, hsa-miR-4508, hsa-miR-6826-5p, hsa-
miR-6757-5p, hsa-miR-3131, or hsa-miR-1343-3p, or a
combination thereof, or a congener thereof, a transcript
thereof, or a variant or a derivative thereof, and, optionally
in combination therewith, hsa-miR-6808-5p, hsa-miR-6774-
5p, hsa-miR-4656, hsa-miR-6806-5p, hsa-miR-1233-5p,
hsa-miR-328-5p, hsa-miR-4674, hsa-miR-2110, hsa-miR-
6076, hsa-miR-3619-3p, hsa-miR-92a-2-5p, hsa-miR-128-
1-5p, hsa-miR-638, hsa-miR-2861, hsa-miR-371a-5p, hsa-
miR-211-3p, hsa-miR-1273g-3p, hsa-miR-1203, hsa-miR-
122-5p, hsa-miR-4258, hsa-miR-4484, hsa-miR-4648 or
hsa-miR-6780b-5p or a combination thereof, a congener
thereof, a transcript thereof, or a variant or a derivative
thereof.
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The expression level of each target nucleic acid described
above is increased or decreased (hereinafter, referred to as
“increased/decreased) depending on the type of the target
nucleic acid in a subject who has biliary tract cancer as
compared with a healthy subject. Hence, the nucleic acid of
the present invention can be effectively used for measuring
the expression level of the target nucleic acid in a body fluid
derived from a subject (e.g., a human) suspected of having
biliary tract cancer and a body fluid derived from a healthy
subject and comparing them to detect biliary tract cancer.
The nucleic acid of the present invention can also be
effectively used for measuring the expression level of the
target nucleic acid in a body fluid derived from a subject
(e.g., a human) suspected of having biliary” tract cancer and
body fluids derived from a colorectal cancer patient, a
stomach cancer patient, an esophageal cancer patient, a liver
cancer patient, and a benign pancreaticobiliary disease
patient and comparing them to specifically detect biliary
tract cancer from other cancers, benign diseases, and the
like.

The nucleic acid probe or the primer that can be used in
the present invention is a nucleic acid probe capable of
specifically binding to a polynucleotide consisting of a
nucleotide sequence represented by at least one of SEQ 1D
NOs: 1 to 125 (preferably SEQ ID NOs: 1, 2, and 4 to 125)
and 466 to 478, or a primer for amplifying a polynucleotide
consisting of a nucleotide sequence represented by at least
one of SEQ ID NOs: 1 to 125 and 466 to 478.

The nucleic acid probe or the primer that can be further
used in the present invention may comprise a nucleic acid
probe capable of specifically binding to a polynucleotide
consisting of a nucleotide sequence represented by at least
one of SEQ ID NOs: 126 to 148, or a primer for amplifying
a polynucleotide consisting of a nucleotide sequence repre-
sented by at least one of SEQ ID NOs: 126 to 148.

Specifically, these nucleic acid probes or primers com-
prise a combination of one or more polynucleotides selected
from a group of polynucleotides comprising nucleotide
sequences represented by any of SEQ ID NOs: 1 to 509 or
nucleotide sequences derived from the nucleotide sequences
by the replacement of u with t, and a group of complemen-
tary polynucleotides thereof, a group of polynucleotides
respectively hybridizing under stringent conditions (men-
tioned later) to DNAs consisting of nucleotide sequences
complementary to these nucleotide sequences, and a group
of complementary polynucleotides thereof, and a group of
polynucleotides comprising 15 or more, preferably 17 or
more consecutive nucleotides in the nucleotide sequences of
these polynucleotide groups. These polynucleotides can be
used as nucleic acid probes and primers for detecting the
biliary tract cancer markers as target nucleic acids.

More specifically, examples of the nucleic acid probe or
the primer that can be used in the present invention include
one or more polynucleotide(s) selected from the group
consisting of the following polynucleotides (a) to (e):

(a) a polynucleotide consisting of a nucleotide sequence
represented by any of SEQ ID NOs: 1 to 125 and 466 to 478
or a nucleotide sequence derived from the nucleotide
sequence by the replacement of u with t, a variant thereof,
a derivative thereof, or a fragment thereof comprising 15 or
more consecutive nucleotides,

(b) a polynucleotide comprising a nucleotide sequence rep-
resented by any of SEQ ID NOs: 1 to 125 and 466 to 478,
(c) a polynucleotide consisting of a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ ID NOs: 1 to 125 and 466 to 478 or a nucleotide
sequence derived from the nucleotide sequence by the

20

25

40

45

60

65

64

replacement of u with t, a variant thereof, a derivative
thereof, or a fragment thereof comprising 15 or more con-
secutive nucleotides,

(d) a polynucleotide comprising a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ ID NOs: 1 to 125 and 466 to 478 or a nucleotide
sequence derived from the nucleotide sequence by the
replacement of u with t, and

(e) a polynucleotide hybridizing under stringent conditions
to any of the polynucleotides (a) to (d).

In addition to at least one or more polynucleotide(s)
selected from the group consisting of the polynucleotides (a)
to (), the nucleic acid probe or the primer that can be further
used in the present invention may comprise
polynucleotide(s) selected from the group consisting of the
following polynucleotides (f) to (j):

(D) a polynucleotide consisting of a nucleotide sequence
represented by any of SEQ ID NOs: 126 to 148 or a
nucleotide sequence derived from the nucleotide sequence
by the replacement of u with t, a variant thereof, a derivative
thereof, or a fragment thereof comprising 15 or more con-
secutive nucleotides.

(g) a polynucleotide comprising a nucleotide sequence rep-
resented by any of SEQ ID NOs: 126 to 148,

(h) a polynucleotide consisting of a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ ID NOs: 126 to 148 or a nucleotide sequence derived
from the nucleotide sequence by the replacement of u with
t, a variant thereof, a derivative thereof, or a fragment
thereof comprising 15 or more consecutive nucleotides,

(1) a polynucleotide comprising a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ ID NOs: 126 to 148 or a nucleotide sequence derived
from the nucleotide sequence by the replacement of u with
t, and

(j) a polynucleotide hybridizing under stringent conditions
to any of the polynucleotides (f) to (i).

For these polynucleotides, the “fragment thereof compris-
ing 15 or more consecutive nucleotides™ can comprise the
number of nucleotides in the range of, for example, 15
consecutive nucleotides to less than the total number of
nucleotides of the sequence, 17 consecutive nucleotides to
less than the total number of nucleotides of the sequence, or
19 consecutive nucleotides to less than the total number of
nucleotides of the sequence, in the nucleotide sequence of
each polynucleotide, though the fragment is not limited
thereto.

These polynucleotides or fragments thereof used in the
present invention may each be DNA or may each be RNA.

The polynucleotides that can be used in the present
invention can each be prepared by use of a general technique
such as a DNA recombination technique. PCR, or a method
using an automatic DNA/RNA synthesizer.

The DNA recombination technique and the PCR can
employ a technique described in, for example, Ausubel et
al., Current Protocols in Molecular Biology, John Willey &
Sons, US (1993), and Sambrook et al., Molecular Clon-
ing—A Laboratory Manual, Cold Spring Harbor Laboratory
Press. US (1989).

The human-derived hsa-miR-125a-3p, hsa-miR-6893-5p,
hsa-miR-204-3p, hsa-miR-4476, hsa-miR-4294, hsa-miR-
150-3p, hsa-miR-6729-5p, hsa-miR-7641, hsa-miR-6765-
3p, hsa-miR-6820-5p, hsa-miR-575, hsa-miR-6836-3p, hsa-
miR-1469, hsa-miR-663a, hsa-miR-6075, hsa-miR-4634,
hsa-miR-423-5p, hsa-miR-4454, hsa-miR-7109-5p, hsa-
miR-6789-5p, hsa-miR-6877-5p, hsa-miR-4792, hsa-miR-
4530, hsa-miR-7975, hsa-miR-6724-5p, hsa-miR-8073, hsa-
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miR-7977, hsa-miR-1231, hsa-miR-6799-5p, hsa-miR-615-
5p, hsa-miR-4450, hsa-miR-6726-5p, hsa-miR-6875-5p,
hsa-miR-4734, hsa-miR-16-5p, hsa-miR-602, hsa-miR-
4651, hsa-miR-8069, hsa-miR-1238-5p, hsa-miR-6880-5p,
hsa-miR-8072, hsa-miR-4723-5p, hsa-miR-4732-5p, hsa-
miR-6125, hsa-miR-6090, hsa-miR-7114-5p, hsa-miR-564,
hsa-miR-451a, hsa-miR-3135b, hsa-miR-4497, hsa-miR-
4665-5p, hsa-miR-3622a-5p, hsa-miR-6850-5p, hsa-miR-
6821-5p, hsa-miR-5100, hsa-miR-6872-3p, hsa-miR-4433-
3p, hsa-miR-1227-5p, hsa-miR-3188, hsa-miR-7704, hsa-
miR-3185, hsa-miR-1908-3p, hsa-miR-6781-5p, hsa-miR-
6805-5p, hsa-miR-8089, hsa-miR-665, hsa-miR-4486, hsa-
miR-6722-3p, hsa-miR-1260a, hsa-miR-4707-5p, hsa-miR-
6741-5p, hsa-miR-1260b, hsa-miR-1246, hsa-miR-6845-5p,
hsa-miR-4638-5p, hsa-miR-6085, hsa-miR-1228-3p, hsa-
miR-4534, hsa-miR-5585-3p, hsa-miR-4741, hsa-miR-
4433b-3p, hsa-miR-197-5p, hsa-miR-718, hsa-miR-4513,
hsa-miR-4446-3p, hsa-miR-619-5p, hsa-miR-6816-5p, hsa-
miR-6778-5p, hsa-miR-24-3p, hsa-miR-1915-3p, hsa-miR-
4665-3p, hsa-miR-4449, hsa-miR-6889-5p. hsa-miR-486-
3p, hsa-miR-7113-3p, hsa-miR-642a-3p, hsa-miR-7847-3p,
hsa-miR-6768-5p, hsa-miR-1290, hsa-miR-7108-5p, hsa-
miR-92b-5p, hsa-miR-663b, hsa-miR-3940-5p, hsa-miR-
4467, hsa-miR-6858-5p, hsa-miR-4417, hsa-miR-36635, hsa-
miR-4736, hsa-miR-4687-3p, hsa-miR-1908-5p, hsa-miR-
5195-3p, hsa-miR-4286, hsa-miR-3679-3p, hsa-miR-6791-
5p, hsa-miR-1202, hsa-miR-3656, hsa-miR-4746-3p, hsa-
miR-3184-5p, hsa-miR-3937, hsa-miR-6515-3p. hsa-miR-
6132, hsa-miR-187-5p, hsa-miR-7111-5p, hsa-miR-5787,
hsa-miR-6779-5p, hsa-miR-6808-5p, hsa-miR-6774-5p,
hsa-miR-4656, hsa-miR-6806-5p, hsa-miR-1233-5p, hsa-
miR-328-5p, hsa-miR-4674, hsa-miR-2110, hsa-miR-6076,
hsa-miR-3619-3p, hsa-miR-92a-2-5p, hsa-miR-128-1-5p,
hsa-miR-638, hsa-miR-2861, hsa-miR-371a-5p, hsa-miR-
211-3p, hsa-miR-1273g-3p, hsa-miR-1203, hsa-miR-122-
5p, hsa-miR-4258, hsa-miR-4484, hsa-miR-4648 and hsa-
miR-6780b-5p represented by SEQ 1D NOs: 1 to 148, 466
to 478 are known in the art, and their acquisition methods are
also known as mentioned above. Therefore, each polynucle-
otide that can be used as a nucleic acid probe or a primer in
the present invention can be prepared by cloning the gene.

Such a nucleic acid probe or a primer can be chemically
synthesized using an automated DNA synthesizer. In gen-
eral, a phosphoramidite method is used in this synthesis, and
single-stranded DNA up to approximately 100 nucleotides
can be automatically synthesized by this method. The auto-
mated DNA synthesizer is commercially available from, for
example, Polygen GmbH. ABI, or Applied Biosystems, Inc.

Alternatively, the polynucleotide of the present invention
can also be prepared by a cDNA cloning method. The cDNA
cloning technique can employ, for example, microRNA
Cloning Kit Wako.

In this context, the sequences of the nucleic acid probe
and the primer for detecting the polynucleotide that consists
of a nucleotide sequence represented by any of SEQ ID
NOs: 1 to 148, 466 to 478 do not exist as miRNAs or
precursors thereof in vivo. For example, the nucleotide
sequences represented by SEQ ID NO: 51 and SEQ ID NO:
91 are produced from the precursor represented by SEQ ID
NO: 201. This precursor has a hairpin-like structure as
shown in FIG. 1, and the nucleotide sequences represented
by SEQ ID NO: 51 and SEQ ID NO: 91 have mismatch
sequences with each other. Therefore, a nucleotide sequence
completely complementary to the nucleotide sequence rep-
resented by SEQ ID NO: 51 or SEQ ID NO: 91 is not
naturally produced in vivo. Likewise, the nucleic acid probe
and the primer for detecting the nucleotide sequence repre-
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sented by any of SEQ ID NOs: 1 to 148 and 466 to 478 each
has an artificial nucleotide sequence that does not exist in
vivo.

3. Kit or Device for Detection of Biliary Tract Cancer

The present invention also provides a kit or a device for
the detection of biliary tract cancer, comprising one or more
polynucleotide(s) (which may include a variant, a fragment,
or a derivative thereof, hereinafter, also referred to as a
polynucleotide for detection) that can be used as a nucleic
acid probe or a primer in the present invention for measuring
a target nucleic acid as a biliary tract cancer marker.

The target nucleic acid as a biliary tract marker according
to the present invention is preferably selected from the
following group 1:
miR-125a-3p, miR-6893-5p, miR-204-3p, miR-4476, miR-
4294, miR-150-3p, miR-6729-5p. miR-7641, miR-6765-3p.
miR-6820-5p, miR-575, miR-6836-3p. miR-1469, miR-
663a, miR-6075, miR-4634, miR-423-5p, miR-4454, miR-
7109-5p, miR-6789-5p. miR-6877-5p, miR-4792, miR-
4530, miR-7975, miR-6724-5p, miR-8073, miR-7977, miR-
1231, miR-6799-5p, miR-615-5p, miR-4450, miR-6726-5p,
miR-6875-5p, miR-4734, miR-16-5p, miR-602, miR-4651,
miR-8069, miR-1238-5p, miR-6880-5p, miR-8072, miR-
4723-5p, miR-4732-5p, miR-6125, miR-6090, miR-7114-
5p, miR-564, miR-451a, miR-3135b, miR-4497, miR-4665-
5p, miR-3622a-5p, miR-6850-5p, miR-6821-5p, miR-5100,
miR-6872-3p, miR-4433-3p, miR-1227-5p, miR-3188,
miR-7704, miR-3185, miR-1908-3p, miR-6781-5p, miR-
6805-5p, miR-8089, miR-665, miR-4486, miR-6722-3p,
miR-1260a, miR-4707-5p, miR-6741-5p, miR-1260b, miR-
1246, miR-6845-5p, miR-4638-5p, miR-6085, miR-1228-
3p, miR-4534, miR-5585-3p, miR-4741, miR-4433b-3p,
miR-197-5p, miR-718, miR-4513, miR-4446-3p, miR-619-
5p, miR-6816-5p, miR-6778-5p, miR-24-3p, miR-1915-3p,
miR-4665-3p, miR-4449, miR-6889-5p, miR-486-3p, miR-
7113-3p, miR-642a-3p, miR-7847-3p, miR-6768-5p, miR-
1290, miR-7108-5p, miR-92b-5p, miR-663b, miR-3940-5p,
miR-4467, miR-6858-5p, miR-4417, miR-3665, miR-4736,
miR-4687-3p, miR-1908-5p, miR-5195-3p. miR-4286,
miR-3679-3p, miR-6791-5p, miR-1202, miR-3656, miR-
4746-3p, miR-3184-5p, miR-3937, miR-6515-3p, miR-
6132, miR-187-5p, miR-7111-5p, miR-5787, miR-6779-5p,
miR-4516, miR-4649-5p, miR-760, miR-3162-5p, miR-
3178, miR-940, miR-4271, miR-6769b-5p, miR-4508, miR-
6826-5p, miR-6757-5p, miR-3131, and miR-1343-3p.

An additional target nucleic acid that may be optionally
used in the measurement is preferably selected from the
following group 2: miR-6808-5p, miR-6774-5p, miR-4656,
miR-6806-5p, miR-1233-5p, miR-328-5p, miR-4674, miR-
2110, miR-6076, miR-3619-3p, miR-92a-2-5p, miR-128-1-
5p, miR-638, miR-2861, miR-371a-5p, miR-211-3p, miR-
1273g-3p, miR-1203, miR-122-5p, miR-4258, miR-4484,
miR-4648 and miR-6780b-5p.

The kit or the device of the present invention comprises
nucleic acid(s) capable of specifically binding to any of the
target nucleic acids as the biliary tract cancer markers
described above, preferably one or more polynucleotide(s)
selected from the nucleic acid probes or the primers
described in Section 2 above, specifically, the polynucle-
otides described in Section 2 above, or variant(s) thereof.

Specifically, the kit or the device of the present invention
may comprise at least one or more polynucleotide(s) com-
prising (or consisting of) a nucleotide sequence represented
by any of SEQ ID NOs: 1 to 125, and 466 to 478 or a
nucleotide sequence derived from the nucleotide sequence
by the replacement of u with t, polynucleotide(s) comprising
(or consisting of) a complementary sequence thereof, poly-



US 10,633,708 B2

67

nucleotide(s) hybridizing under stringent conditions to any
of these polynucleotides, or variant(s) or fragment(s) com-
prising 15 or more consecutive nucleotides of any of these
polynucleotide sequences.

The kit or the device of the present invention may further
comprise one or more polynucleotide(s) comprising (or
consisting of) a nucleotide sequence represented by any of
SEQ ID NOs: 126 to 148 or a nucleotide sequence derived
from the nucleotide sequence by the replacement of u with
t, polynucleotide(s) comprising (or consisting of) a comple-
mentary sequence thereof, polynucleotide(s) hybridizing
under stringent conditions to any of these polynucleotides,
variant(s) or fragment(s) comprising 15 or more consecutive
nucleotides of any of these polynucleotide sequences.

The fragment that may be contained in the kit or the

device of the present invention is, for example, one or more,
preferably two or more polynucleotides selected from the
group consisting of the following polynucleotides (1) to (2):
(1) a polynucleotide comprising 15 or more consecutive
nucleotides in a nucleotide sequence derived from a nucleo-
tide sequence represented by any of SEQ ID NOs: 1 to 125,
466 to 478 by the replacement of u with t, or a complemen-
tary sequence thereof;
(2) a polynucleotide comprising 15 or more consecutive
nucleotides in a nucleotide sequence derived from a nucleo-
tide sequence represented by any of SEQ ID NOs: 126 to
148 by the replacement of u with t, or a complementary
sequence thereof; and

In a preferred embodiment, the polynucleotide is a poly-
nucleotide consisting of a nucleotide sequence represented
by any of SEQ ID NOs: 1 to 125, 466 to 478 or a nucleotide
sequence derived from the nucleotide sequence by the
replacement of u with t, a polynucleotide consisting of a
complementary sequence thereof, a polynucleotide hybrid-
izing under stringent conditions to any of these polynucle-
otides, or a variant thereof comprising 15 or more, prefer-
ably 17 or more, more preferably 19 or more consecutive
nucleotides.

In a preferred embodiment, the polynucleotide is a poly-
nucleotide consisting of a nucleotide sequence represented
by any of SEQ ID NOs: 126 to 148 or a nucleotide sequence
derived from the nucleotide sequence by the replacement of
u with t, a polynucleotide consisting of a complementary
sequence thereof, a polynucleotide hybridizing under strin-
gent conditions to any of these polynucleotides, or a variant
thereof comprising 15 or more, preferably 17 or more, more
preferably 19 or more consecutive nucleotides.

In a preferred embodiment, the fragment may be a poly-
nucleotide comprising 15 or more, preferably 17 or more,
more preferably 19 or more consecutive nucleotides.

In the present invention, the size of the polynucleotide
fragment is the number of nucleotides in the range of, for
example, 15 consecutive nucleotides to less than the total
number of nucleotides of the sequence, 17 consecutive
nucleotides to less than the total number of nucleotides of
the sequence, or 19 consecutive nucleotides to less than the
total number of nucleotides of the sequence, in the nucleo-
tide sequence of each polynucleotide.

Specific examples of the aforementioned polynucleotide
combination constituting the kit or the device of the present
invention can include any combination of the polynucle-
otides comnsisting of nucleotide sequences represented by
SEQ ID NOs shown in Table 1 mentioned later (SEQ ID
NOs: 1 to 148 and 466 to 478 corresponding to the miRNA
markers in Table 1) or complementary sequences thereof.
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However, these are given merely for illustrative purposes,
and all of various other possible combinations are included
in the present invention.

The aforementioned combination constituting the kit or
the device for discriminating a biliary tract cancer patient
from a healthy subject according to the present invention is
desirably, for example, a combination of two or more of the
aforementioned polynucleotides consisting of nucleotide
sequences represented by SEQ ID NOs shown in Table 1.
Usually, a combination of two of these polynucleotides can
produce adequate performance.

Specifically, the combination of two polynucleotides con-
sisting of the nucleotide sequences or the complementary
sequences thereof for discriminating a biliary tract cancer
patient from a healthy subject is preferably a combination
comprising at least one or more of newly found polynucle-
otides consisting of the nucleotide sequences represented by
SEQ ID NOs: 1 to 125 and 466 to 478, among the afore-
mentioned combinations of two polynucleotides selected
from the polynucleotides consisting of the nucleotide
sequences represented by SEQ ID NOs: 1 to 148 and 466 to
478.

The combination of polynucleotides with cancer type
specificity capable of discriminating a biliary tract cancer
patient not only from a healthy subject but also from other
cancer patients is preferably, for example, a combination of
multiple polynucleotides comprising at least one polynucle-
otide selected from the group consisting of polynucleotides
consisting of the nucleotide sequence represented by SEQ
ID NOs: 1, 4, 5, 11, 12, 15, 23, 29, 39, 40, 54, 76, 79, 91,
103, 115, 121, 134, 143, 466, 469, 472, 473, and 474, or
complementary sequerces thereof (hereinafter, this group is
referred to as “cancer type-specific polynucleotide group
17), with any of the polynucleotides of the other SEQ 1D
NOs.

The combination of polynucleotides with cancer type
specificity capable of discriminating a biliary tract cancer
patient not only from a healthy subject but also from other
cancer patients is more preferably a combination of multiple
polynucleotides selected from the cancer type-specific poly-
nucleotide group 1.

The combination of polynucleotides with cancer type
specificity capable of discriminating a biliary tract cancer
patient not only from a healthy subject but also from other
cancer patients is more preferably a combination comprising
at least one polynucleotide selected from the group consist-
ing of polynucleotides consisting of the nucleotide
sequences represented by SEQ ID NOs: 4, 5, 12, 15, and 40
or complementary sequences thereof (hereinafter, this group
is referred to as “cancer type-specific polynucleotide group
2”) included in the cancer type-specific polynucleotide
group 1, among the combinations of multiple polynucle-
otides selected from the cancer type-specific polynucleotide
group 1.

The number of the aforementioned polynucleotides with
cancer type specificity in the combination can be 1, 2, 3, 4,
5,6,7,8,9, 10 or more in the combination and is more
preferably 4 or more in the combination. Usually, the
combination of 4 of the polynucleotides can produce
adequate performance.

Non-limiting examples of the combination of the poly-
nucleotide consisting of the nucleotide sequence represented
by SEQ ID NO: 4 or a complementary sequence thereof with
polynucleotides consisting of nucleotide sequences repre-
sented by SEQ ID NOs of three polynucleotides selected
from the cancer type-specific polynucleotide group 1 or
complementary sequences thereof are listed below.
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(1) a combination of SEQ ID NOs: 4, 15, 54, and 115
(markers: miR-4476, miR-6075, miR-6821-5p, and miR-
1202),

(2) a combination of SEQ ID NOs: 4, 5, 12, and 76
(markers: miR-4476, miR-4294, miR-6836-3p, and miR-
6085):

(3) a combination of SEQ ID NOs: 4., 5, 12, and 115
(markers: miR-4476, miR-4294, miR-6836-3p, and miR-
1202),

(4) a combination of SEQ ID NOs: 4, 12, 15, and 474
(markers: miR-4476, miR-6836-3p, miR-6075, and miR-
4508),

(5) a combination of SEQ ID NOs: 4, 15, 29, and 115
(markers: miR-4476, miR-6075, miR-6799-5p, and miR-
1202).

Non-limiting examples of the combination of the poly-
nucleotide consisting of the nucleotide sequence represented
by SEQ ID NO: 5 or a complementary sequence thereof with
polynucleotides consisting of nucleotide sequences repre-
sented by SEQ ID NOs of three polynucleotides selected
from the cancer type-specific polynucleotide group 1 or
complementary sequences thereof are listed below.

(1) a combination of SEQ ID NOs: 5, 76, 12, and 115
(markers: hsa-miR-4294, hsa-miR-6085, hsa-miR-6836-3p,
and hsa-miR-1202);

(2) a combination of SEQ ID NOs: 5, 76, 54, and 115
(markers: hsa-miR-4294, hsa-miR-6085, hsa-miR-6821-5p,
and hsa-miR-1202);

(3) a combination of SEQ ID NOs: 5, 23, 12, and 115
(markers: hsa-miR-4294, hsa-miR-4530, hsa-miR-6836-3p,
and hsa-miR-1202);

(4) a combination of SEQ ID NOs: 5, 12, 115, and 91
(markers: hsa-miR-4294, hsa-miR-6836-3p, hsa-miR-1202,
and hsa-miR-4665-3p);

(5) a combination of SEQ ID NOs: 5, 1, 23, and 4
(markers: hsa-miR-4294, hsa-miR-125a-3p, hsa-miR-4530,
and hsa-miR-4476).

Non-limiting examples of the combination of the poly-
nucleotide consisting of the nucleotide sequence represented
by SEQ ID NO: 12 or a complementary sequence thereof
with polynucleotides consisting of nucleotide sequences
represented by SEQ ID NOs of three polynucleotides
selected from the cancer type-specific polynucleotide group
1 or complementary sequences thereof are listed below.

(1) a combination of SEQ ID NOs: 5, 12, 29, and 115
(markers: miR-4294, miR-6836-3p, miR-6799-5p, and miR-
1202),

(2) a combination of SEQ ID NOs: 12, 15, 23, and 115
(markers: miR-6836-3p, miR-6075, miR-4530, and miR-
1202),

(3) a combination of SEQ ID NOs: 5, 12, 115, and 469
(markers: miR-4294, miR-6836-3p, miR-3162-5p, and miR-
1202),

(4) a combination of SEQ ID NOs: 5, 12, 115, and 472
(markers: miR-4294, miR-6836-3p, miR-1202, and miR-
4271),

(5) a combination of SEQ ID NOs: 5, 12, 76, and 115
(markers: miR-4294, miR-6085, miR-1202, and miR-6836-
3p).

Non-limiting examples of the combination of the poly-
nucleotide consisting of the nucleotide sequence represented
by SEQ ID NO: 15 or a complementary sequence thereof
with polynucleotides consisting of nucleotide sequences
represented by SEQ ID NOs of three polynucleotides
selected from the cancer type-specific polynucleotide group
1 or complementary sequences thereof are listed below.
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(1) a combination of SEQ ID NOs: 15, 29, 1, and 12
(markers: hsa-miR-6075, hsa-miR-6799-5p, hsa-miR-125a-
3p, and hsa-miR-6836-3p);

(2) a combination of SEQ ID NOs: 15, 12, 11, and 143
(markers: hsa-miR-6075, hsa-miR-6836-3p, hsa-miR-575,
and hsa-miR-1203);

(3) a combination of SEQ ID NOs: 15, 76, 121, and 39
(markers: hsa-miR-6075, hsa-miR-6085, hsa-miR-6132, and
hsa-miR-1238-5p):

(4) a combination of SEQ ID NOs: 15, 76, 54, and 121
(markers: hsa-miR-6075, hsa-miR-6085, hsa-miR-6821-5p,
and hsa-miR-6132);

(5) a combination of SEQ ID NOs: 15, 40, 1, and 23
(markers: hsa-miR-6075, hsa-miR-6880-5p, hsa-miR-125a-
3p, and hsa-miR-4530).

Non-limiting examples of the combination of the poly-
nucleotide consisting of the nucleotide sequence represented
by SEQ ID NO: 40 or a complementary sequence thereof
with polynucleotides consisting of nucleotide sequences
represented by SEQ ID NOs of three polynucleotides
selected from the cancer type-specific polynucleotide group
1 or complementary sequences thereof are listed below.

(1) a combination of SEQ ID NOs: 12, 40, 472, and 473
(markers: miR-6836-3p, miR-6880-5p, miR-4271, and miR-
6769b-5p);

(2) a combination of SEQ ID NOs: 12, 23, 40, and 466
(markers: miR-6836-3p, miR-4530, miR-6880-5p, and miR-
4516),

(3) a combination of SEQ ID NOs: 12, 23, 40, and 134
(markers: miR-6836-3p, miR-4530, miR-6880-5p, and miR-
6076);

(4) a combination of SEQ ID NOs: 15, 40, 121, and 134
(markers: miR-6075, miR-6880-5p, miR-6132, and miR-
6076);

(5) a combination of SEQ ID NOs: 15, 40, 54, and 76
(markers: miR-6075, miR-6880-5p, miR-6821-5p, and miR-
6085).

The kit or the device of the present invention may also
comprise a polynucleotide that is already known or that will
be found in the future, to enable detection of biliary tract
cancer, in addition to the polynucleotide(s) (which can
include variant(s), fragment(s), and derivative(s)) according
to the present invention as described above.

The kit of the present invention may also comprise an
antibody for measuring a marker for biliary tract cancer
examination known in the art, such as CEA, CA19-9.
SPan-1, DUPAN-2, CA50, CA195, 1L-6, CA242, TAG-72,
urinary fucose, POA, or TPS, in addition to the polynucle-
otide(s) according to the present invention as described
above.

These polynucleotides contained in the kit of the present
invention may be packaged in different containers either
individually or in any combination.

The kit of the present invention may comprise a kit for
extracting a nucleic acid (e.g., total RNA) from body fluids,
cells, or tissues; a fluorescent material for labeling, an
enzyme and a medium for nucleic acid amplification, an
instruction manual, etc.

The device of the present invention is a device for cancer
marker measurement in which nucleic acids such as the
polynucleotides according to the present invention described
above are bound or attached to, for example, a solid phase.
Examples of the material for the solid phase include plastics,
paper, glass, and silicon. The material for the solid phase is
preferably a plastic from the viewpoint of easy processabil-
ity. The solid phase has any shape and is, for example,
square, round, reed-shaped, or film-shaped. The device of



US 10,633,708 B2

71

the present invention includes, for example, a device for
measurement by a hybridization technique. Specific
examples thereof include blotting devices and nucleic acid
arrays (e.g., microarrays, DNA chips, and RNA chips).

The nucleic acid array technique is a technique which
involves binding or attaching the nucleic acids one by one by
use of a method [e.g., a method of spotting the nucleic acids
using a high-density dispenser called spotter or arrayer onto
the surface of the solid phase surface-treated, if necessary,
by coating with L-lysine or the introduction of a functional
group such as an amino group or a carboxyl group, a method
of spraying the nucleic acids onto the solid phase using an
inkjet which injects very small liquid droplets by a piezo-
electric element or the like from a nozzle, or a method of
sequentially synthesizing nucleotides on the solid phase] to
prepare an array such as a chip and measuring target nucleic
acids through the use of hybridization using this array.

The kit or the device of the present invention comprises
nucleic acids capable of specifically binding to the poly-
nucleotides of at least one or more, preferably at least two
or more, more preferably at least three or more, most
preferably at least five or more to all of the biliary tract
cancer marker miRNAs, respectively, of the group 1
described above. The kit or the device of the present
invention may optionally further comprise nucleic acids
capable of specifically binding to the polynucleotides of at
least one or more, preferably at least two or more, more
preferably at least three or more, most preferably all of five
of the biliary tract cancer marker miRNAs, respectively, of
the group 2 described above.

The kit or the device of the present invention can be used
for detecting biliary tract cancer as described in Section 4
below.

4. Method for Detecting Biliary Tract Cancer

The present invention further provides a method for
detecting biliary tract cancer, comprising using the kit or the
device of the present invention (comprising the above-
mentioned nucleic acid(s) that can be used in the present
invention) described in Section 3 above to measure expres-
sion level(s) of one or more liver cancer-derived gene(s)
being an expression level of biliary tract cancer-derived
gene(s) selected from the following group: miR-125a-3p,
miR-6893-5p, miR-204-3p, miR-4476, miR-4294, miR-
150-3p, miR-6729-5p, miR-7641, miR-6765-3p, miR-6820-
5p, miR-575, miR-6836-3p, miR-1469, miR-663a, miR-
6075, miR-4634, miR-423-5p, miR-4454, miR-7109-5p,
miR-6789-5p, miR-6877-5p, miR-4792, miR-4530, miR-
7975, miR-6724-5p, miR-8073, miR-7977, miR-1231, miR-
6799-5p. miR-615-5p, miR-4450, miR-6726-5p, miR-6875-
5p, miR-4734, miR-16-5p, miR-602, miR-4651, miR-8069,
miR-1238-5p, miR-6880-5p, miR-8072, miR-4723-5p,
miR-4732-5p. miR-6125, miR-6090, miR-7114-5p, miR-
564, miR-451a, miR-3135b, miR-4497, miR-4665-5p, miR-
3622a-5p, miR-6850-5p, miR-6821-5p, miR-5100, miR-
6872-3p, miR-4433-3p, miR-1227-5p, miR-3188, miR-
7704, miR-3185, miR-1908-3p, miR-6781-5p, miR-6805-
5p, miR-8089, miR-665, miR-4486, miR-6722-3p, miR-
1260a, miR-4707-5p, miR-6741-5p, miR-1260b, miR-1246,
miR-6845-5p, miR-4638-5p. miR-6085, miR-1228-3p,
miR-4534, miR-5585-3p, miR-4741, miR-4433b-3p, miR-
197-5p, miR-718, miR-4513, miR-4446-3p, miR-619-5p,
miR-6816-5p, miR-6778-5p, miR-24-3p, miR-1915-3p,
miR-4665-3p, miR-4449, miR-6889-5p, miR-486-3p, miR-
7113-3p. miR-642a-3p, miR-7847-3p, miR-6768-5p, miR-
1290, miR-7108-5p, miR-92b-5p, miR-663b, miR-3940-5p,
miR-4467, miR-6858-5p, miR-4417, miR-3665, miR-4736,
miR-4687-3p, miR-1908-5p, miR-5195-3p, miR-4286,
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miR-3679-3p, miR-6791-5p, miR-1202, miR-3656, miR-
4746-3p, miR-3184-5p, miR-3937, miR-6515-3p, miR-
6132, miR-187-5p, miR-7111-5p, miR-5787 and miR-6779-
5p, and optionally an expression level of biliary tract cancer-
derived gene(s) selected from the following group: miR-
6808-5p, miR-6774-5p. miR-4656, miR-6806-5p, miR-
1233-5p, miR-328-5p, miR-4674, miR-2110, miR-6076,
miR-3619-3p, miR-92a-2-5p, miR-128-1-5p, miR-638,
miR-2861, miR-371a-5p, miR-211-3p, miR-1273g-3p, miR-
1203, miR-122-5p, miR-4258, miR-4484, miR-4648, miR-
6780b-5p, miR-4516, miR-4649-5p, miR-760, miR-3162-
5p, miR-3178, miR-940, miR-4271, miR-6769b-5p, miR-
4508, miR-6826-5p, miR-6757-5p, miR-3131, and miR-
1343-3p in a sample in vitro, further comparing, for
example, the expression level(s) of the gene(s) in the sample
(e.g., blood, serum, or plasma) collected from a subject
suspected of having biliary tract cancer with a control
expression level in the sample collected from a healthy
subject (including a non-biliary tract cancer patient), and
evaluating the subject as having biliary tract cancer when the
expression level(s) of the target nucleic acid(s) is statisti-
cally significantly different between the samples.

This method of the present invention enables a limitedly
invasive, early diagnosis of the cancer with high sensitivity
and high specificity and thereby brings about early treatment
and improved prognosis. In addition, exacerbation of the
disease or the effectiveness of surgical, radiotherapeutic, and
chemotherapeutic treatments can be monitored.

The method for extracting the biliary tract cancer-derived
gene from the sample such as blood, serum, or plasma
according to the present invention is particularly preferably
prepared by the addition of a reagent for RNA extraction in
3D-Gene® RNA extraction reagent from liquid sample kit
(Toray Industries, Inc.). A general acidic phenol method
(acid guanidinium-phenol-chloroform (AGPC)) may be
used, or Trizol® (Life Technologies Corp.) may be used.
The biliary tract cancer-derived gene may be prepared by the
addition of a reagent for RNA extraction containing acidic
phenol, such as Trizol (Life Technologies Corp.) or Isogen
(Nippon Gene Co., Ltd.). Alternatively, a kit such as
miRNeasy® Mini Kit (Qiagen N.V.) can be used, though the
method is not limited thereto.

The present invention also provides use of the kit or the
device of the present invention for detecting in vitro an
expression product of a biliary tract cancer-derived miRNA
gene in a sample derived from a subject.

In the method of the present invention, the kit or the
device described above comprising a single polynucleotide
or any possible combination of the polynucleotides that can
be used in the present invention as described above is used.

In the detection or (genetic) diagnosis of biliary tract
cancer according to the present invention, each polynucle-
otide contained in the kit or the device of the present
invention can be used as a probe or a primer. In the case of
using the polynucleotide as a primer, TagMan® MicroRNA
Assays from Life Technologies Corp., miScript PCR System
from Qiagen N.V. or the like can be used, though the
method is not limited thereto.

The polynucleotide contained in the kit or the device of
the present invention can be used as a primer or a probe
according to a routine method in a method known in the art
for specifically detecting the particular gene, for example, a
hybridization technique such as Northern blot, Southern
blot, in situ hybridization, Northern hybridization, or South-
ern hybridization, or a quantitative amplification technique
such as quantitative RT-PCR. A body fluid such as blood,
serum, plasma, or urine of the subject is collected as a
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sample to be assayed according to the type of the detection
method used. Alternatively, total RNA prepared from such a
body fluid by the method described above may be used, and
various polynucleotides including ¢DNA prepared on the
basis of the RNA may be used.

The kit or the device of the present invention is useful for
the diagnosis of biliary tract cancer or the detection of the
presence or absence of biliary tract cancer. Specifically, the
detection of biliary tract cancer using the kit or the device
can be performed by detecting in vitro an expression level of
a gene using the nucleic acid probe or the primer contained
in the kit or the device in a sample such as blood, serum,
plasma, or urine from a subject suspected of having biliary
tract cancer. The subject suspected of having biliary tract
cancer can be evaluated as having biliary tract cancer when
the expression level of a target miRNA marker measured
using polynucleotide(s) (including variant(s), fragment(s),
and derivative(s) thereof) consisting of a nucleotide
sequence represented by at least one or more of SEQ ID
NOs: 1 to 125, 466 to 478 or a complementary sequence
thereof, and optionally a nucleotide sequence represented by
one or more of SEQ ID NOs: 126 to 148 or a complementary
sequence thereof in the sample such as blood, serum,
plasma, or urine of the subject is statistically significantly
different compared with the expression level thereof in the
sample such as blood, serum, or plasma, or urine of a healthy
subject.

The method of the present invention can be combined
with a diagnostic imaging method such as abdominal ultra-
sonography, CT scanning, endoscopic retrograde cholang-
iopancreatography, or endoscopic ultrasonography. The
method of the present invention is capable of specifically
detecting biliary tract cancer and can substantially discrimi-
nate biliary tract cancer from the other cancers. Particularly,
for pancreatic cancer, some miRNA markers for biliary tract
cancer can be commonly used. However, biliary tract cancer
can be discriminated from pancreatic cancer on the basis of
a discriminant boundary adopted according to a discrimi-
nant. Alternatively, biliary tract cancer can be discriminated
therefrom by combination with an additional diagnostic
method such as the diagnostic imaging method as described
above.

The method for detecting the absence of an expression
product of a biliary tract cancer-derived gene or the presence
of the expression product of a biliary tract cancer-derived
gene in a sample using the kit or the device of the present
invention comprises; collecting a body fluid such as blood,
serum, plasma, or urine of a subject: measuring the expres-
sion level of the target gene contained therein using one or
more polynucleotide(s) (including variant(s), fragment(s), or
derivative(s)) selected from the polynucleotide group of the
present invention; and evaluating the presence or absence of
biliary tract cancer or to detect biliary tract cancer. Using the
method for detecting biliary tract cancer according to the
present invention, for example, the presence or absence of
amelioration of the disease or the degree of amelioration
thereof in a biliary tract cancer patient when a therapeutic
drug is administered to the patient for amelioration of the
disease can be evaluated or diagnosed.

The method of the present invention may comprise, for
example, the following steps (a), (b), and (¢):

(a) contacting in vitro a sample derived from a subject
with a polynucleotide in the kit or the device of the present
invention;

(b) measuring an expression level of the target nucleic
acid in the sample using the polynucleotide as a nucleic acid
probe or a primer; and
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(c) evaluating the presence or absence of biliary tract
cancer (cells) in the subject on the basis of a measurement
result obtained in the step (b).

Specifically, the present invention provides a method for
detecting biliary tract cancer, comprising measuring an
expression level of a target nucleic acid in a sample of a
subject using nucleic acid(s) capable of specifically binding
to at least one or more (preferably at least two or more)
polynucleotide(s) selected from the group consisting of
miR-125a-3p, miR-6893-5p, miR-204-3p, miR-4476, miR-
4294, miR-150-3p, miR-6729-5p, miR-7641, miR-6765-3p,
miR-6820-5p, miR-575, miR-6836-3p, miR-1469, miR-
663a, miR-6075, miR-4634, miR-423-5p, miR-4454, miR-
7109-5p, miR-6789-5p, miR-6877-5p, miR-4792, miR-
4530, miR-7975, miR-6724-5p, miR-8073, miR-7977, miR-
1231, miR-6799-5p, miR-615-5p, miR-4450, miR-6726-5p,
miR-6875-5p, miR-4734, miR-16-5p, miR-602, miR-4651,
miR-8069, miR-1238-5p, miR-6880-5p, miR-8072, miR-
4723-5p, miR-4732-5p, miR-6125, miR-6090, miR-7114-
5p, miR-564, miR-451a, miR-3135b, miR-4497, miR-4665-
5p, miR-3622a-5p. miR-6850-5p, miR-6821-5p, miR-5100,
miR-6872-3p, miR-4433-3p, miR-1227-5p, miR-3188,
miR-7704, miR-3185, miR-1908-3p, miR-6781-5p, miR-
6805-5p, miR-8089, miR-665, miR-4486, miR-6722-3p,
miR-1260a, miR-4707-5p, miR-6741-5p, miR-1260b, miR-
1246, miR-6845-5p, miR-4638-5p, miR-6085, miR-1228-
3p, miR-4534, miR-5585-3p, miR-4741, miR-4433b-3p,
miR-197-5p, miR-718, miR-4513, miR-4446-3p, miR-619-
5p, miR-6816-5p, miR-6778-5p, miR-24-3p. miR-1915-3p,
miR-4665-3p, miR-4449, miR-6889-5p, miR-486-3p, miR-
7113-3p, miR-642a-3p, miR-7847-3p, miR-6768-5p, miR-
1290, miR-7108-5p, miR-92b-5p, miR-663b, miR-3940-5p,
miR-4467, miR-6858-5p, miR-4417, miR-3665, miR-4736,
miR-4687-3p, miR-1908-5p, miR-5195-3p, miR-4286,
miR-3679-3p, miR-6791-5p, miR-1202, miR-3656, miR-
4746-3p, miR-3184-5p, miR-3937, miR-6515-3p, miR-
6132, miR-187-5p, miR-7111-5p, miR-5787, miR-6779-5p,
miR-4516, miR-4649-5p, miR-760, miR-3162-5p, miR-
3178, miR-940, miR-4271, miR-6769b-5p, miR-4508, miR-
6826-5p, miR-6757-5p, miR-3131, and miR-1343-3p and
evaluating in vitro whether or not the subject has biliary tract
cancer using the measured expression level and a control
expression level of a healthy subject measured in the same
way as above.

The term “evaluation” used herein is evaluation support
based on results of in vitro examination, not physician’s
Judgment.

As described above, in a preferred embodiment of the
method of the present invention, specifically, miR-125a-3p
is hsa-miR-125a-3p, miR-6893-5p is hsa-miR-6893-5p,
miR-204-3p is hsa-miR-204-3p, miR-4476 is hsa-miR-
4476, miR-4294 is hsa-miR-4294, miR-150-3p is hsa-miR-
150-3p, miR-6729-5p is hsa-miR-6729-5p, miR-7641 is
hsa-miR-7641, miR-6765-3p is hsa-miR-6765-3p, miR-
6820-5p is hsa-miR-6820-5p, miR-575 is hsa-miR-575,
miR-6836-3p is hsa-miR-6836-3p, miR-1469 is hsa-miR-
1469, miR-663a is hsa-miR-663a, miR-6075 is hsa-miR-
6075, miR-4634 is hsa-miR-4634, miR-423-5p is hsa-miR-
423-5p, miR-4454 is hsa-miR-4454, miR-7109-5p is hsa-
miR-7109-5p, miR-6789-5p is hsa-miR-6789-5p, miR-
6877-5p is hsa-miR-6877-5p. miR-4792 is hsa-miR-4792,
miR-4530 is hsa-miR-4530, miR-7975 is hsa-miR-7975,
miR-6724-5p is hsa-miR-6724-5p, miR-8073 is hsa-miR-
8073, miR-7977 is hsa-miR-7977, miR-1231 is hsa-miR-
1231, miR-6799-5p is hsa-miR-6799-5p, miR-615-5p is
hsa-miR-615-5p, miR-4450 is hsa-miR-4450, miR-6726-5p
is hsa-miR-6726-5p, miR-6875-5p is hsa-miR-6875-5p,
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miR-4734 is hsa-miR-4734, miR-16-5p is hsa-miR-16-5p,
miR-602 is hsa-miR-602, miR-4651 is hsa-miR-4651, miR-
8069 is hsa-miR-8069, miR-1238-5p is hsa-miR-1238-5p,
miR-6880-5p is hsa-miR-6880-5p, miR-8072 is hsa-miR-
8072, miR-4723-5p is hsa-miR-4723-5p, miR-4732-5p is
hsa-miR-4732-5p, miR-6125 is hsa-miR-6125, miR-6090 is
hsa-miR-6090, miR-7114-5p 1s hsa-miR-7114-5p, miR-564
is hsa-miR-564, miR-451a is hsa-miR-451a, miR-3135b is
hsa-miR-3135b, miR-4497 is hsa-miR-4497, miR-4665-5p
is hsa-miR-4665-5p, miR-3622a-5p is hsa-miR-3622a-5p,
miR-6850-5p is hsa-miR-6850-5p, miR-6821-5p is hsa-
miR-6821-5p, miR-5100 is hsa-miR-5100, miR-6872-3p is
hsa-miR-6872-3p, miR-4433-3p is hsa-miR-4433-3p, miR-
1227-5p is hsa-miR-1227-5p, miR-3188 is hsa-miR-3188,
miR-7704 is hsa-miR-7704, miR-3185 is hsa-miR-3185,
miR-1908-3p is hsa-miR-1908-3p, miR-6781-5p is hsa-
miR-6781-5p, miR-6805-5p is hsa-miR-6805-5p, miR-8089
1s hsa-miR-8089, miR-665 is hsa-miR-665, miR-4486 is
hsa-miR-4486, miR-6722-3p is hsa-miR-6722-3p, miR-
1260a is hsa-miR-1260a, miR-4707-5p is hsa-miR-4707-5p,
miR-6741-5p is hsa-miR-6741-5p, miR-1260b is hsa-miR-
1260b, miR-1246 is hsa-miR-1246, miR-6845-5p is hsa-
miR-6845-5p, miR-4638-5p is hsa-miR-4638-5p, miR-6085
is hsa-miR-6085, miR-1228-3p is hsa-miR-1228-3p, miR-
4534 is hsa-miR-4534, miR-5585-3p is hsa-miR-5585-3p.
miR-4741 is hsa-miR-4741, miR-4433b-3p is hsa-miR-
4433b-3p, miR-197-5p is hsa-miR-197-5p, miR-718 is hsa-
miR-718, miR-4513 is hsa-miR-4513, miR-4446-3p is hsa-
miR-4446-3p, miR-619-5p is hsa-miR-619-5p, miR-6816-
5p is hsa-miR-6816-5p, miR-6778-5p is hsa-miR-6778-5p,
miR-24-3p is hsa-miR-24-3p, miR-1915-3p is hsa-miR-
1915-3p, miR-4665-3p is hsa-miR-4665-3p, miR-4449 is
hsa-miR-4449, miR-6889-5p is hsa-miR-6889-5p, miR-
486-3p is hsa-miR-486-3p, miR-7113-3p is hsa-miR-7113-
3p, miR-642a-3p is hsa-miR-642a-3p, miR-7847-3p is hsa-
miR-7847-3p, miR-6768-5p is hsa-miR-6768-5p, miR-1290
is hsa-miR-1290, miR-7108-5p is hsa-miR-7108-5p, miR-
92b-5p is hsa-miR-92b-5p, miR-663b is hsa-miR-663b,
miR-3940-5p is hsa-miR-3940-5p, miR-4467 is hsa-miR-
4467, miR-6858-5p is hsa-miR-6858-5p, miR-4417 is hsa-
miR-4417, miR-3665 is hsa-miR-3665, miR-4736 is hsa-
miR-4736, miR-4687-3p is hsa-miR-4687-3p, miR-1908-5p
is hsa-miR-1908-5p, miR-5195-3p is hsa-miR-5195-3p,
miR-4286 is hsa-miR-4286, miR-3679-3p is hsa-miR-3679-
3p, miR-6791-5p is hsa-miR-6791-5p, miR-1202 is hsa-
miR-1202, miR-3656 is hsa-miR-3656, miR-4746-3p is
hsa-miR-4746-3p, miR-3184-5p is hsa-miR-3184-5p, miR-
3937 is hsa-miR-3937, miR-6515-3p is hsa-miR-6515-3p,
miR-6132 is hsa-miR-6132, miR-187-5p is hsa-miR-187-
5p, miR-7111-5p is hsa-miR-7111-5p, miR-5787 is hsa-
miR-5787, miR-6779-5p is hsa-miR-6779-5p, miR-4516 is
hsa-miR-4516, miR-4649-5p 1s hsa-miR-4649-5p, miR-760
is hsa-miR-760, miR-3162-5p is hsa-miR-3162-5p, miR-
3178 is hsa-miR-3178, miR-940 is hsa-miR-940, miR-4271
is hsa-miR-4271, miR-6769b-5p is hsa-miR-6769b-5p,
miR-4508 is hsa-miR-4508, miR-6826-5p is hsa-miR-6826-
5p, miR-6757-5p is hsa-miR-6757-5p, miR-3131 is hsa-
miR-3131, and miR-1343-3p is hsa-miR-1343-3p.

In a preferred embodiment of the method of the present
invention, specifically, the nucleic acid (specifically, probe
or primer) is selected from the group consisting of the
following polynucleotides (a) to (e):

(a) a polynucleotide consisting of a nucleotide sequence
represented by any of SEQ ID NOs: 1 to 125 and 466 to 478
or a nucleotide sequence derived from the nucleotide
sequence by the replacement of u with t, a variant thereof,
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a derivative thereof, or a fragment thereof comprising 15 or
more consecutive nucleotides,

(b) a polynucleotide comprising a nucleotide sequence rep-
resented by any of SEQ ID NOs: 1 to 125 and 466 to 478,
(c) a polynucleotide consisting of a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ ID NOs: 1 to 125 and 466 to 478, or a nucleotide
sequence derived from the nucleotide sequence by the
replacement of u with t, a variant thereof, a derivative
thereof, or a fragment thereof comprising 15 or more con-
secutive nucleotides,

(d) a polynucleotide comprising a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ ID NOs: 1 to 125 and 466 to 478 or a nucleotide
sequence derived from the nucleotide sequence by the
replacement of u with t, and

(e) a polynucleotide hybridizing under stringent conditions
to any of the polynucleotides (a) to (d).

In the method of the present invention, nucleic acid(s)
capable of specifically binding to at least one or more
polynucleotide(s) selected from the followings: miR-6808-
5p, miR-6774-5p, miR-4656, miR-6806-5p, miR-1233-5p.
miR-328-5p, miR-4674, miR-2110, miR-6076, miR-3619-
3p, miR-92a-2-5p, miR-128-1-5p, miR-638, miR-2861,
miR-371a-5p, miR-211-3p, miR-1273g-3p, miR-1203, miR-
122-5p, miR-4258, miR-4484, miR-4648, miR-6780b-5p,
miR-4516, miR-4649-5p, miR-760, miR-3162-5p, miR-
3178, miR-940, miR-4271, miR-6769b-5p, miR-4508, miR-
6826-5p, miR-6757-5p, miR-3131, and miR-1343-3p may
be further used.

In a preferred embodiment, such a nucleic acid is spe-
cifically as follows: miR-6808-5p is hsa-miR-6808-5p, miR-
6774-5p is hsa-miR-6774-5p. miR-4656 is hsa-miR-4656,
miR-6806-5p is hsa-miR-6806-5p, miR-1233-5p is hsa-
miR-1233-5p, miR-328-5p is hsa-miR-328-5p, miR-4674 is
hsa-miR-4674, miR-2110 is hsa-miR-2110, miR-6076 is
hsa-miR-6076, miR-3619-3p is hsa-miR-3619-3p, miR-92a-
2-5p is hsa-miR-92a-2-5p, miR-128-1-5p is hsa-miR-128-
1-5p, miR-638 is hsa-miR-638, miR-2861 is hsa-miR-2861,
miR-371a-5p is hsa-miR-371a-5p, miR-211-3p is hsa-miR-
211-3p, miR-1273g-3p is hsa-miR-1273g-3p, miR-1203 is
hsa-miR-1203, miR-122-5p is hsa-miR-122-5p, miR-4258
is hsa-miR-4258, miR-4484 is hsa-miR-4484, miR-4648 is
hsa-miR-4648, miR-6780b-5p is hsa-miR-6780b-5p, miR-
4516 is hsa-miR-4516, miR-4649-5p is hsa-miR-4649-5p,
miR-760 is hsa-miR-760, miR-3162-5p is hsa-miR-3162-
5p, miR-3178 is hsa-miR-3178, miR-940 is hsa-miR-940,
miR-4271 is hsa-miR-4271, miR-6769b-5p is hsa-miR-
6769b-5p, miR-4508 is hsa-miR-4508, miR-6826-5p is hsa-
miR-6826-5p, miR-6757-5p is hsa-miR-6757-5p, miR-3131
is hsa-miR-3131, and miR-1343-3p is hsa-miR-1343-3p.

In a preferred embodiment, specifically, such a nucleic
acid is further selected from the group consisting of the
following polynucleotides (f) to (j):

(D a polynucleotide consisting of a nucleotide sequence
represented by any of SEQ ID NOs: 126 to 148 or a
nucleotide sequence derived from the nucleotide sequence
by the replacement of u with t, a variant thereof, a derivative
thereof, or a fragment thereof comprising 15 or more con-
secutive nucleotides,

(2) a polynucleotide comprising a nucleotide sequence rep-
resented by any of SEQ ID NOs: 126 to 148.

(h) a polynucleotide consisting of a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ ID NOs: 126 to 148 or a nucleotide sequence derived
from the nucleotide sequence by the replacement of u with
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t, a variant thereof, a derivative thereof, or a fragment
thereof that comprises 15 or more consecutive nucleotides,
(1) a polynucleotide comprising a nucleotide sequence
complementary to a nucleotide sequence represented by any
of SEQ ID NOs: 126 to 148 or a nucleotide sequence derived
from the nucleotide sequence by the replacement of u with
t, and

(j) a polynucleotide hybridizing under stringent conditions
to any of the polynucleotides (f) to (i).

Examples of the sample used in the method of the present
invention can include samples prepared from a living tissue
(preferably a biliary tract tissue) or a body fluid such as
blood, serum, plasma, or urine of the subject. Specifically,
for example, an RN A-containing sample prepared from the
tissue, a polynucleotide-containing sample further prepared
therefrom, a body fluid such as blood, serum, plasma, or
urine, a portion or the w % hole of a living tissue collected
from the subject by biopsy or the like, or a living tissue
excised by surgery can be used, and the sample for mea-
surement can be prepared therefrom.

The subject used herein refers to a mammal, for example,
a human, a monkey, a mouse and a rat, without any limita-
tion, and is preferably a human.

The steps of the method of the present invention can be
changed according to the type of the sample to be assayed.

In the case of using RNA as an analyte, the detection of
biliary tract cancer (cells) may comprise, for example, the
following steps (a), (b), and (c):

(a) binding RNA prepared from the sample of a subject or
a complementary polynucleotide (¢cDNA) transcribed there-
from to a polynucleotide in the kit or the device of the
present invention;

(b) measuring the sample-derived RNA or the ¢cDNA
synthesized from the RNA, bound with the polynucleotide
by hybridization using the polynucleotide as a nucleic acid
probe or by quantitative RT-PCR using the polynucleotide as
a primer; and

(c) evaluating the presence or absence of biliary tract
cancer (or biliary tract cancer-derived gene expression) on
the basis of the measurement results of the step (b).

For example, various hybridization methods can be used
for detecting, examining, evaluating, or diagnosing biliary
tract cancer (or biliary tract cancer-derived gene expression)
in vitro according to the present invention. For example,
Northern blot, Southern blot, RT-PCR, DNA chip analysis,
in situ hybridization, Northem hybridization, or Southern
hybridization can be used as such a hybridization method.

In the case of using the Northern blot, the presence or
absence of expression of each gene or the expression level
thereof in the RNA can be detected or measured by use of
the nucleic acid probe that can be used in the present
invention. Specific examples thereof can include a method
which comprises labeling the nucleic acid probe (or a
complementary strand) with a radioisotope (>°P, *°P, *°S,
etc.), a fluorescent material, or the like, hybridizing the
labeled product with the living tissue-derived RNA from the
subject, which is transferred to a nylon membrane or the like
according to a routine method, and then detecting and
measuring a signal derived from the label (radioisotope or
fluorescent material) on the formed DNA/RNA duplex using
a radiation detector (examples thereof can include BAS-
1800 1T (Fujifilm Corp.)) or a fluorescence detector (ex-
amples thereof can include STORM 865 (GE Healthcare
Japan Corp.)).

In the case of using the quantitative RT-PCR the presence
or absence of expression of each gene or the expression level
thereof in the RNA can be detected or measured by use of
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the primer that can be used in the present invention. Specific
examples thereof can include a method which comprises
preparing cDNA from the living tissue-derived RNA of the
subject according to a routine method, hybridizing a pair of
primers (that consist of a plus strand and a reverse strand
binding to the ¢cDNA) of the present invention with the
c¢DNA such that the region of each target gene can be
amplified with the cDNA as a template, and performing PCR
according to a routine method to detect the obtained double-
stranded DNA. The method for detecting the double-
stranded DNA can include a method of performing the PCR
using the primers labeled in advance with a radioisotope or
a fluorescent material, a method of electrophoresing the
PCR product on an agarose gel and staining the double-
stranded DNA with ethidium bromide or the like for detec-
tion, and a method of transferring the produced double-
stranded DNA to a nylon membrane or the like according to
a routine method and hybridizing the double-stranded DNA
to a labeled nucleic acid probe for detection.

In the case of using the nucleic acid array analysis, an
RNA chip or a DNA chip in which the nucleic acid probes
(single-stranded or double-stranded) of the present invention
are attached to a substrate (solid phase) is used. Regions
having the attached nucleic acid probes are referred to as
probe spots, and regions having no attached nucleic acid
probe are referred to as blank spots. A group of genes
immobilized on a solid-phase substrate is generally called a
nucleic acid chip, a nucleic acid array, a microarray, or the
like. The DNA or RNA array includes a DNA or RNA
macroarray and a DNA or RNA microarray. The term “chip”
used herein includes all of these arrays. 3D-Gene® Human
miRNA Oligo chip (Toray Industries, Inc.) can be used as
the DNA chip, though the DNA chip is not limited thereto.

Examples of the measurement using the DNA chip can
include, but are not limited to, a method of detecting and
measuring a signal derived from the label on the nucleic acid
probe using an image detector (examples thereof can include
Typhoon 9410 (GE Healthcare Japan Corp.) and 3D-Gene®
scanner (Toray Industries, Inc.)).

The “stringent conditions” used herein are, as mentioned
above, conditions under which a nucleic acid probe hybrid-
izes to its target sequence to a larger extent (e.g., a mea-
surement value equal to or larger than a mean of background
measurement values+a standard deviation of the background
measurement valuesx2) than that for other sequences.

The stringent conditions are defined by conditions for
hybridization and subsequent washing. Examples of the
hybridization conditions include, but not limited to, 30° C.
to 60° C. for 1 to 24 hours in a solution containing SSC, a
surfactant, formamide, dextran sulfate, a blocking agent, etc.
In this context, 1xSSC is an aqueous solution (pH 7.0) that
contains 150 mM sodium chloride and 15 mM sodium
citrate. The surfactant includes, for example, SDS (sodium
dodecyl sulfate), Triton, or Tween. The hybridization con-
ditions more preferably comprise 3 to 10xSSC and 0.1 to 1%
SDS. Examples of the conditions for the washing, following
the hybridization, which is another condition to define the
stringent conditions, can include conditions comprising con-
tinuous washing at 30° C. in a solution containing 0.5xSSC
and 0.1% SDS, at 30° C. in a solution containing 0.2xSSC
and 0.1% SDS, and at 30° C. in a 0.05xSSC solution. It is
desirable that the complementary strand should maintain its
hybridized state with a target plus strand even by the
washing under such conditions. Specifically, examples of
such a complementary strand can include a strand consisting
of a nucleotide sequence in a completely complementary
relationship with the nucleotide sequence of the target plus
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(+) strand, and a strand consisting of a nucleotide sequence
having at least 80%, preferably at least 85%, more prefer-
ably at least 90% or at least 95%, for example, at least 98%
or at least 99% identity to the strand.

Other examples of the “stringent conditions” for the
hybridization are described in, for example, Sambrook, J. &
Russel, D., Molecular Cloning, A LABORATORY
MANUAL. Cold Spring Harbor Laboratory Press, published
on Jan. 15,2001, Vol. 1, 7.42 10 7.45 and Vol. 2, 8910 8.17,
and can be used in the present invention.

Examples of the conditions for carrying out PCR using a
polynucleotide fragment in the kit of the present invention as
a primer include treatment for approximately 15 seconds to
1 minute at 5 to 10° C. plus a Tm value calculated from the
sequence of the primer, using a PCR buffer having compo-
sition such as 10 mM Tris-HCL (pH 8.3), 50 mM KCL, and
1 to 2 mM MgCl,. Examples of the method for calculating
such a Tm value include Tm value=2x(the number of
adenine residues+the number of thymine residues)+4x(the
number of guanine residues+the number of cytosine resi-
dues).

In the case of using the quantitative RT-PCR, a commer-
cially available kit for measurement specially designed for
quantitatively measuring miRNA, such as TagMan® Micro-
RNA Assays (Life Technologies Corp.). LNA®-based
MicroRNA PCR (Exiqon), or Ncode® miRNA gRT-PCT kit
(Invitrogen Corp.) may be used.

For the calculation of gene expression levels, statistical
analysis described in, for example, Statistical analysis of
gene expression microarray data (Speed T., Chapman and
Hall/CRC), and A beginner’s guide Microarray gene expres-
sion data analysis (Causton H.C. et al., Blackwell publish-
ing) can be used in the present invention, though the
calculation method is not limited thereto. For example,
twice, preferably 3 times, more preferably 6 times the
standard deviation of the measurement values of the blank
spots are added to the average measurement value of the
blank spots on the DNA chip, and probe spots having a
signal value equal to or larger than the resulting value can be
regarded as detection spots. Alternatively, the average mea-
surement value of the blank spots is regarded as a back-
ground and can be subtracted from the measurement values
of the probe spots to determine gene expression levels. A
missing value for a gene expression level can be excluded
from the analyte, preferably replaced with the smallest value
of the gene expression level in each DNA chip, or more
preferably replaced with a value obtained by subtracting 0.1
from a logarithmic value of the smallest value of the gene
expression level. In order to eliminate low-signal genes,
only a gene having a gene expression level of 2°, preferably
2% more preferably 2'°, or larger, in 20% or more, prefer-
ably 50% or more, more preferably 80% or more of the
number of measurement samples can be selected as the
analyte. Examples of the normalization of the gene expres-
sion level include, but are not limited to, global normaliza-
tion and quantile normalization (Bolstad, B. M. et al., 2003,
Bioinformatics, Vol. 19, p. 185-193).

The present invention also provides a method comprising
measuring a target gene or gene expression level in a sample
derived from a subject using the polynucleotide, the kit, or
the device (e.g., chip) for detection of the present invention,
or a combination thereof, preparing a discriminant (discrimi-
nant function) with gene expression levels in a sample
derived from a biliary tract cancer patient and a sample
derived from a healthy subject as supervising samples, and
determining or evaluating the presence and/or absence of the
biliary tract cancer-derived gene in the sample.
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Specifically, the present invention further provides the
method comprising: a first step of measuring in vitro an
expression level of a target gene (target nucleic acid) in
multiple samples known to determine or evaluate the pres-
ence or absence of the biliary tract cancer-derived gene in
the samples, using the polynucleotide, the kit, or the device
(e.g., chip) for detection of the present invention, or a
combination thereof: a second step of preparing a discrimi-
nant with the measurement values of the expression level of
the target gene obtained in the first step as supervising
samples: a third step of measuring in vitro an expression
level of the target gene in a sample derived from a subject
in the same way as in the first step; and a fourth step of
substituting the measurement value of the expression level
of the target gene obtained in the third step into the dis-
criminant obtained in the second step, and determining or
evaluating the presence and/or absence of the biliary tract
cancer-derived gene in the sample on the basis of the results
obtained from the discriminant, wherein the target gene can
be detected using the polynucleotide or using a polynucle-
otide for detection contained in the kit or the device (e.g,,
chip). In this context, the discriminant can be prepared by
use of Fisher’s linear discriminant analysis, nonlinear dis-
criminant analysis based on Mahalanobis’ distance, neural
network, Support Vector Machine (SVM), or the like,
though the method is not limited thereto.

When a clustering boundary is a straight line or a hyper-
plane, the linear discriminant analysis is a method for
determining the association of a cluster using Formula 1 as
a discriminant. In Formula 1, x represents an explanatory
variable, w represents a coeflicient of the explanatory vari-
able, and w,, represents a constant term.

Formula 1

F0=wo +Z Wix;
P

Values obtained from the discriminant are referred to as
discriminant scores. The measurement values of a newly
offered data set can be substituted as explanatory variables
into the discriminant to determine clusters on the basis of the
signs of the discriminant scores.

The Fisher’s linear discriminant analysis, one type of
linear discriminant analysis, is a dimensionality reduction
method for selecting a dimension suitable for discriminating
classes, and constructs a highly discriminating synthetic
variable by focusing on the variance of the synthetic vari-
ables and minimizing the variance of data that has the same
label (Venables, W. N. et al., Modem Applied Statistics with
S. Fourth edition. Springer., 2002). In the Fisher’s linear
discriminant analysis, direction w of projection is deter-
mined so as to maximize Formula 2. In Formula 2, p
represents an average input, ng represents the number of
data associated to class g, and ug represents an average input
of the data associated to class g. The numerator and the
denominator are interclass variance and intraclass variance,
respectively, when each data is projected in the direction of
the vector w. Discriminant coefficient w, is determined by
maximizing this ratio (Takafumi Kanamori et al., “Pattern
Recognition”, Kyoritsu Shuppan Co., Ltd. (2009); and Rich-
ard O. et al., Pattern Classification Second Edition., Wiley-
Interscience, 2000).
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The Mahalanobis® distance is calculated according to
Formula 3 in consideration of data correlation and can be
used as nonlinear discriminant analysis for determining a
cluster to which a data point is associated, based on a short
Mahalanobis’ distance from the data point to that cluster. In
Formula 3, p represents a central vector of each cluster, and
S™! represents an inverse matrix of the variance-covariance
matrix of the cluster. The central vector is calculated from
explanatory variable x, and an average vector, a median
value vector, or the like can be used.

Dl ={(e-p)'s~ (e} Formula 3

SVM is a discriminant analysis method devised by V.
Vapnik (The Nature of Statistical Leaning Theory, Springer,
1995). Particular data points of a data set that has known
classes are defined as explanatory variables, and classes are
defined as objective variables. A boundary plane called
hyperplane for correctly classifying the data set into the
known classes is determined, and a discriminant for data
classification is determined using the boundary plane. Then,
the measurement values of a newly offered data set can be
substituted as explanatory variables into the discriminant to
determine classes. In this respect, the result of the discrimi-
nant analysis may be classes, may be a probability of being
classified into correct classes, or may be the distance from
the hyperplane. In SVM, a method of nonlinearly converting
a feature vector to a high dimension and performing linear
discriminant analysis in the space is known as a method for
tackling nonlinear problems. An expression in which an
inner product of two factors in a nonlinearly mapped space
is expressed only by inputs in their original spaces is called
kernel. Examples of the kernel can include a linear kernel,
a RBF (radial basis function) kernel, and a Gaussian kernel.
While highly dimensional mapping is performed according
to the kernel, the optimum discriminant, i.e., a discriminant,
can be actually constructed by mere calculation according to
the kernel, which avoids calculating features in the mapped
space (e.g., Hideki Aso et al., Frontier of Statistical Science
6 “Statistics of pattern recognition and learning—New con-
cepts and approaches”, Iwanami Shoten, Publishers (2004);
Nello Cristianini et al., Introduction to SVM. Kyoritsu
Shuppan Co., Ltd. (2008)).

C-support vector classification (C-SVC), one type of
SVM, comprises preparing a hyperplane by supervising with
the explanatory variables of two groups and classifying an
unknown data set into either of the groups (C. Cortes et al.,
1995, Machine Learning, Vol. 20, p. 273-297).

Exemplary calculation of the C-SVC discriminant that
can be used in the method of the present invention is given
below. First, all subjects are divided into two groups, i.c., a
biliary tract cancer patient group and a healthy subject
group. For example, biliary tract tissue examination can be
used for confirming each subject either as a biliary tract
patient or as a healthy subject.

Next, a data set consisting of comprehensive gene expres-
sion levels of serum-derived samples of the two divided
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groups (hereinafter, this data set is referred to as a training
cohort) is prepared, and a C-SVC discriminant is determined
by using genes found to differ clearly in their gene expres-
sion levels between the two groups as explanatory variables
and objective variables (e.g., =1 and +1) that is this group-
ing. An optimizing objective function is represented by
Formula 4 wherein e represents all input vectors, y repre-
sents an objective variable, a represents a Lagrange’s unde-
termined multiplier vector, Q represents a positive definite
matrix, and C represents a parameter for adjusting con-
strained conditions.

min % 0a-cTa Formula 4

subject to yTa:O,Osa;sC,i:I, A

Formula 5 is a finally obtained discriminant, and a group
to which the data point is associated can be determined on
the basis of the sign of a value obtained according to the
discriminant. In this formula, x represents a support vector,
y represents a label indicating the associated group, a
represents the corresponding coefficient, b represents a con-
stant term, and K represents a kernel function.

! Formula 5
fo= sgn[Z ViaK (e, x)+ b]

i=1

For example, a RBF kernel defined by Formula 6 can be
used as the kernel function. In this formula, x represents a
support vector, and y represents a kernel parameter for
adjusting the complexity of the hyperplane.

K(xx)=exp(-rxx;|P), r<0 Formula 6

In addition, an approach such as neural network, k-nearest
neighbor algorithms, decision trees, or logistic regression
analysis can be selected as a method for determining or
evaluating the presence and/or absence of expression of a
biliary tract cancer-derived target gene in a sample derived
from a subject, or for evaluating the expression level thereof
by comparison with a control derived from a healthy subject.

The method of the present invention can comprise, for
example, the following steps (a), (b), and (c):

(a) measuring an expression level of a target gene in
tissues containing biliary tract cancer-derived genes derived
from biliary tract cancer patients and/or samples that are
already known to contain no biliary tract cancer-derived
gene derived from healthy subjects, using the polynucle-
otide, the kit, or the device (e.g., DNA chip) for detection
according to the present invention:

(b) preparing the discriminants of Formulas 1 to 3, 5, and
6 described above from the measurement values of the
expression level measured in the step (a); and

(c) measuring an expression level of the target gene in a
sample derived from a subject using the polynucleotide, the
kit, or the device (e.g., DNA chip) for detection according to
the present invention, substituting the measurement value
into the discriminants prepared in the step (b), and deter-
mining or evaluating the presence and/or absence of the
biliary tract cancer-derived target gene in the sample, or
evaluating the expression level thereof by comparison with
a healthy subject-derived control, on the basis of the
obtained results. In this context, in the discriminants of
Formulas 1 to 3, 5, and 6, X represents an explanatory
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variable and includes a value obtained by measuring a
polynucleotide selected from the polynucleotides described
above in Section 2, or a fragment thereof, etc. Specifically,
the explanatory variable for discriminating a biliary tract
cancer patient from a healthy subject according to the
present invention is a gene expression level selected from,
for example, the following expression levels (1) to (2):

(1) a gene expression level in the serum of a biliary tract
cancer patient or a healthy subject measured by any DNA
comprising 15 or more consecutive nucleotides in a nucleo-
tide sequence represented by any of SEQ ID NOs: 1 to 125
and 466 to 478 or a complementary sequence thereof, and

(2) a gene expression level in the serum of a biliary tract
cancer patient or a healthy subject measured by any DNA
comprising 15 or more consecutive nucleotides in a nucleo-
tide sequence represented by any of SEQ ID NOs: 126 to
148 or a complementary sequence thereof.

As described above, for the method for determining or
evaluating the presence and/or absence of a biliary tract
cancer-derived gene in a sample derived from a subject, the
preparation of a discriminant requires a discriminant pre-
pared in a training cohort. For enhancing the discrimination
accuracy of the discriminant, it is necessary for the discrimi-
nant to use genes that show clear difference between two
groups in the training cohort when preparing the discrimi-
nant.

Each gene that is used for an explanatory variable in a
discriminant is preferably determined as follows. First,
comprehensive gene expression levels of a biliary tract
cancer patient group and comprehensive gene expression
levels of a healthy subject group, both of which are in a
training cohort, are used as a data set, the degree of differ-
ence in the expression level of each gene between the two
groups is determined through the use of, for example, the P
value of t test, which is parametric analysis, or the P value
of Mann-Whitney’s U test or Wilcoxon test, which is
nonparametric analysis.

The gene can be regarded as being statistically significant
when the critical rate (significance level) of the P value
obtained by the test is smaller than, for example, 5%, 1%, or
0.01%.

In order to correct an increased probability of type I error
attributed to the repetition of a test, a method known in the
art, for example, Bonferroni or Holm method, can be used
for the correction (e.g., Yasushi Nagata et al., “Basics of
statistical multiple comparison methods”, Scientist Press
Co., Ltd. (2007)). As an example of the Bonferroni correc-
tion, for example, the P value obtained by a test is multiplied
by the number of repetitions of the test, i.e., the number of
genes used in the analysis, and the obtained value can be
compared with a desired significance level to suppress a
probability of causing type I error in the whole test.

Instead of the test, the absolute value (fold change) of an
expression ratio of a median value of each gene expression
level between gene expression levels of a biliary tract cancer
patient group and gene expression levels of a healthy subject
group may be calculated to select a gene that is used for an
explanatory variable in a discriminant. Alternatively, ROC
curves may be prepared using gene expression levels of a
biliary tract cancer patient group and a healthy subject
group, and a gene that is used for an explanatory variable in
a discriminant can be selected on the basis of an AUROC
value.

Next, a discriminant that can be calculated by various
methods described above is prepared using any number of
genes having large difference in their gene expression levels
determined here. Examples of the method for constructing a
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discriminant that produces the largest discrimination accu-
racy include a method of constructing a discriminant in
every combination of genes that satisfy the significance level
being a P value, and a method of repetitively evaluating the
genes for use in the construction of a discriminant while
increasing the number of genes one by one in a descending
order of difference in gene expression level (Furey T S. etal.,
2000, Bioinformatics., Vol. 16, p. 906-14). A gene expres-
sion level of another independent biliary tract cancer patient
or healthy subject is substituted as an explanatory variable
into this discriminant to calculate discrimination results of
the group to which this independent biliary tract cancer
patient or healthy subject is associated. Specifically, the
found gene set for diagnosis and the discriminant con-
structed using the gene set for diagnosis can be evaluated in
an independent sample cohort to find a more universal gene
set for diagnosis capable of detecting biliary tract cancer and
a more universal method for discriminating biliary tract
cancer.

Split-sample method is preferably used for evaluating the
discriminant performance (generality) of the discriminant.
Specifically, a data set is divided into a training cohort and
a validation cohort, and gene selection by a statistical test
and discriminant preparation are performed using the train-
ing cohort. To evaluate the performance of the discriminant,
accuracy, sensitivity, and specificity are calculated using a
result of discriminant analysis in a validation cohort accord-
ing to the discriminant and a true group to which the
validation cohort is associated. On the other hand, instead of
dividing a data set, the gene selection by a statistical test and
discriminant preparation may be performed using all of
samples, and accuracy, sensitivity, and specificity can be
calculated by the discriminant analysis using a newly pre-
pared sample cohort for evaluation of the performance of the
discriminant.

The present invention provides a polynucleotide for
detection or for disease diagnosis useful in the diagnosis and
treatment of biliary tract cancer, a method for detecting
biliary tract cancer using the polynucleotide, and a kit and a
device for the detection of biliary tract cancer, comprising
the polynucleotide. Particularly, in order to select a gene for
diagnosis and prepare a discriminant so as to exhibit accu-
racy beyond a biliary tract cancer diagnostic method using
existing tumor markers CEA and CA19-9, a gene set for
diagnosis and a discriminant for the method of the present
invention can be constructed, which exhibit accuracy
beyond CEA and CA19-9, for example, by comparing
expressed genes in serum derived from a patient confirmed
to be negative using CEA and CA19-9 but finally found to
have biliary tract cancer by detailed examination such as
computed tomography using a contrast medium, with genes
expressed in serum derived from a patient having no biliary
tract cancer.

For example, the gene set for diagnosis is set to any
combination selected from one or two or more of the
polynucleotides based on a nucleotide sequence represented
by any of SEQ ID NOs: 1 to 125 and 466 to 478 or a
complementary sequence thereof as described above; and
optionally one or two or more of the polynucleotides based
on a nucleotide sequence represented by any of SEQ ID
NOs: 126 to 148 or a complementary sequence thereof.
Further, a discriminant is constructed using expression lev-
els of the gene set for diagnosis in samples derived from
class 1 biliary tract cancer patients as a result of tissue
diagnosis and samples derived from class 11 healthy subjects
as a result of tissue diagnosis. As a result, the presence or
absence of biliary tract cancer-derived genes in an unknown
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sample can be determined with 100% accuracy at the
maximum by measuring expression levels of the gene set for
diagnosis in an unknown sample.

EXAMPLES

Hereinafter, the present invention is described further
specifically with reference to Examples below. However, the
scope of the present invention is not intended to be limited
by these Examples.

Reference Example 1

<Collection of Samples from Biliary Tract Cancer
Patients and Healthy Subjects>

Sera were collected using VENOIECT 11 vacuum blood
collecting tube VP-AS109K60 (Terumo Corp.) from 100
healthy subjects and 67 biliary tract cancer patients (1 case
with stage TA, 8 cases with stage 1B, 8 cases with stage I,
3 cases with stage 1A, 5 cases with stage IIB, 14 cases with
stage 1, 2 cases with stage IIIB, 1 case with stage [Va, and
25 cases with stage IVb) confirmed to have no primary
cancer in organs other than the biliary tract after acquisition
of informed consent, and used as a training cohort. Likewise,
sera were collected using VENOIJECT 1I vacuum blood
collecting tube VP-AS109K60 (Terumo Corp.) from 50
healthy subjects and 33 biliary tract cancer patients (1 case
with stage 0, 2 cases with stage I, 1 case with stage 1A, 2
cases with stage IB, 2 cases with stage 11, 5 cases with stage
1IA, 4 cases with stage IIB, 5 cases with stage III, 1 case with
stage [V, 1 case with stage 1Va, and 9 cases with stage IVb)
confirmed to have no primary cancer in organs other than
biliary tract after acquisition of informed consent, and used
as a validation cohort.

<Extraction of Total RNA>

Total RNA was obtained from 300 pL of the serum sample
obtained from each of 250 persons in total of 150 healthy
subjects and 100 biliary tract cancer patients included in the
training cohort and the validation cohort, using a reagent for
RNA extraction in 3D-Gene® RNA extraction reagent from
liquid sample kit (Toray Industries, Inc.) according to the
protocol provided by the manufacturer.

<Measurement of Gene Expression Level>

miRNAs in the total RNA obtained from the serum
samples of each of 250 persons in total of 150 healthy
subjects and 100 biliary tract cancer patients included in the
training cohort and the validation cohort were fluorescently
labeled using 3D-Gene® miRNA Labeling kit (Toray Indus-
tries, Inc.) according to the protocol (ver. 2.20) provided by
the manufacturer. The oligo DNA chip used was 3D-Gene®
Human miRNA Oligo chip (Toray Industries, Inc.) with
attached probes having sequences complementary to 2,555
miRNAs among the miRNAs registered in miRBase Release
20. Hybridization between the miRNAs in the total RNA and
the probes on the DNA chip under stringent conditions and
washing following the hybridization were performed
according to the protocol provided by the manufacturer. The
DNA chip was scanned using 3D-Gene® scanner (Toray
Industries, Inc.) to obtain images. Fluorescence intensity
was digitized using 3D-Gene® Extraction (Toray Industries,
Inc.). The digitized fluorescence intensity was converted to
a logarithmic value having a base of 2 and used as a gene
expression level, from which a blank value was subtracted.
A missing value was replaced with a value obtained by
subtracting 0.1 from a logarithmic value of the smallest
value of the gene expression level in each DNA chip. As a
result, the comprehensive gene expression levels of the
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miRNAs in the sera were obtained for the 100 biliary tract
cancer patients and the 150 healthy subjects. Calculation and
statistical analysis using the digitized gene expression levels
of the miRNAs were carried out using R language 3.0.2 (R
Development Core Team (2013). R: A language and envi-
ronment for statistical computing. R Foundation for Statis-
tical Computing, URL http://www.R-project.org/.) and
MASS package 7.3-30 (Venables. W. N. & Ripley, B. D.
(2002) Modem Applied Statistics with S. Fourth Edition.
Springer, New York. ISBN 0-387-95457-0).

Reference Example 2

<Collection of Samples from Patients with other Cancers
and Benign Diseases>

Sera were collected using VENOJECT 11 vacuum blood
collecting tube VP-AS109K60 (Terumo Corp.) from each of
35 colorectal cancer patients, 37 stomach cancer patients, 32
esophageal cancer patients, 38 liver cancer patients, and 13
benign pancreaticobiliary disease patients confirmed to have
no cancer in other organs after acquisition of informed
consent, and used as a training cohort together with the
samples of 67 biliary tract cancer patients (1 case with stage
0, 2 cases with stage I, 1 case with stage 1A, 4 cases with
stage 1B, 8 cases with stage II, 4 cases with stage I[A, 6 cases
with stage [IB, 14 cases with stage [11, 1 case with stage I1IB,
25 cases with stage IV, and 1 case with stage [Va) and 93
healthy subjects of Reference Example 1. Likewise, sera
were collected using VENOJECT II vacuum blood collect-
ing tube VP-AS109K60 (Terumo Corp.) from each of 15
colorectal cancer patients, 13 stomach cancer patients, 18
esophageal cancer patients, 12 liver cancer patients, and 8
benign pancreaticobiliary disease patients confirmed to have
no cancer in other organs after acquisition of informed
consent, and used as a validation cohort together with the
samples of 33 biliary tract cancer patients (1 case with stage
1A, 6 cases with stage IB, 2 cases with stage 11, 4 cases with
stage IIA, 3 cases with stage IIB, 5 cases with stage 1II, 1
case with stage IIIB, and 11 cases with stage IV) and 57
healthy subjects of Reference Example 1. Subsequent
extraction of total RNA and measurement and analysis of
gene expression levels were conducted in the same way as
in Reference Example 1.

Example 1

<Selection of Gene Marker using Samples in the Training
Cohort, and Method for Evaluating Cancer Discriminant
Performance of Single Gene Marker using Samples in the
Validation Cohort>

In this Example, a gene marker for discriminating a
biliary tract cancer patient from a healthy subject was
selected from the training cohort, and a method for evalu-
ating biliary tract cancer discriminant performance of each
selected gene marker alone was studied in samples of the
validation cohort independent from the training cohort.

Specifically, first, the miRNA expression levels of the
training cohort and the validation cohort obtained in Refer-
ence Example 1 above were combined and normalized by
quantile normalization.

Next, genes for diagnosis were selected using the training
cohort. Here, in order to acquire diagnostic markers with
higher reliability, only genes having the gene expression
level of 2° or higher in 50% or more of the samples in either
of the biliary tract cancer patient group in the training cohort
or the healthy subject group in the training cohort were
selected. In order to further acquire statistically significant
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genes for discriminating a biliary tract cancer patient group
from a healthy subject group, the P value obtained by
two-tailed t-test assuming equal variance as to each gene
expression level was corrected by the Bonferroni method,
and genes that satisfied p<0.01 were acquired as gene
markers for use in explanatory variables of a discriminant.
The obtained genes are described in Table 2.

In this way, hsa-miR-125a-3p, hsa-miR-6893-5p, hsa-
miR-204-3p, hsa-miR-4476, hsa-miR-4294, hsa-miR-150-
3p, hsa-miR-6729-5p, hsa-miR-7641, hsa-miR-6765-3p,
hsa-miR-6820-5p, hsa-miR-575, hsa-miR-6836-3p, hsa-
miR-1469, hsa-miR-663a, hsa-miR-6075, hsa-miR-4634,
hsa-miR-423-5p, hsa-miR-4454, hsa-miR-7109-5p, hsa-
miR-6789-5p, hsa-miR-6877-5p, hsa-miR-4792, hsa-miR-
4530, hsa-miR-7975, hsa-miR-6724-5p, hsa-miR-8073, hsa-
miR-7977, hsa-miR-1231, hsa-miR-6799-5p, hsa-miR-615-
5p, hsa-miR-4450, hsa-miR-6726-5p, hsa-miR-6875-5p,
hsa-miR-4734, hsa-miR-16-5p, hsa-miR-602, hsa-miR-
4651, hsa-miR-8069, hsa-miR-1238-5p, hsa-miR-6880-5p,
hsa-miR-8072, hsa-miR-4723-5p, hsa-miR-4732-5p, hsa-
miR-6125, hsa-miR-6090, hsa-miR-7114-5p, hsa-miR-564,
hsa-miR-451a, hsa-miR-3135b, hsa-miR-4497, hsa-miR-
4665-5p, hsa-miR-3622a-5p, hsa-miR-6850-5p, hsa-miR-
6821-5p, hsa-miR-5100, hsa-miR-6872-3p, hsa-miR-4433-
3p, hsa-miR-1227-5p, hsa-miR-3188, hsa-miR-7704, hsa-
miR-3185, hsa-miR-1908-3p, hsa-miR-6781-5p. hsa-miR-
6805-5p, hsa-miR-8089, hsa-miR-665, hsa-miR-4486, hsa-
miR-6722-3p, hsa-miR-1260a, hsa-miR-4707-5p, hsa-miR-
6741-5p, hsa-miR-1260b, hsa-miR-1246, hsa-miR-6845-5p,
hsa-miR-4638-5p, hsa-miR-6085, hsa-miR-1228-3p, hsa-
miR-4534, hsa-miR-5585-3p, hsa-miR-4741, hsa-miR-
4433b-3p, hsa-miR-197-5p, hsa-miR-718, hsa-miR-4513,
hsa-miR-4446-3p, hsa-miR-619-5p, hsa-miR-6816-5p, hsa-
miR-6778-5p, hsa-miR-24-3p, hsa-miR-1915-3p, hsa-miR-
4665-3p, hsa-miR-4449, hsa-miR-6889-5p, hsa-miR-486-
3p, hsa-miR-7113-3p, hsa-miR-642a-3p, hsa-miR-7847-3p,
hsa-miR-6768-5p, hsa-miR-1290, hsa-miR-7108-5p, hsa-
miR-92b-5p, hsa-miR-663b, hsa-miR-3940-5p, hsa-miR-
4467, hsa-miR-6858-5p, hsa-miR-4417, hsa-miR-3665, hsa-
miR-4736, hsa-miR-4687-3p, hsa-miR-1908-5p, hsa-miR-
5195-3p, hsa-miR-4286, hsa-miR-3679-3p, hsa-miR-6791-
5p, hsa-miR-1202, hsa-miR-3656, hsa-miR-4746-3p, hsa-
miR-3184-5p, hsa-miR-3937, hsa-miR-6515-3p, hsa-miR-
6132, hsa-miR-187-5p, hsa-miR-7111-5p, hsa-miR-5787
and hsa-miR-6779-5p genes represented by SEQ ID NOs: 1
to 125 related thereto were found as biliary tract cancer
markers relative to the healthy subjects.

A discriminant for determining the presence or absence of
biliary tract cancer was further prepared by Fisher’s linear
discriminant analysis with the expression levels of these
genes as an indicator. Specifically, any newly found poly-
nucleotide consisting of a nucleotide sequence represented
by any of SEQ ID NOs: 1 to 125 among the 125 genes
selected in the training cohort was applied to Formula 2 to
construct a discriminant. Calculated accuracy, sensitivity,
and specificity are shown in Table 3. In this respect, a
discriminant coefficient and a constant term are shown in
Table 4.

Accuracy, sensitivity, and specificity in the validation
cohort were calculated using the discriminant thus prepared,
and the discriminant performance of the selected polynucle-
otides was validated using the independent samples (Table
3). For example, the expression level measurement value of
the nucleotide sequence represented by SEQ ID NO: 1 was
compared between the healthy subjects (100 persons) and
the biliary tract cancer patients (67 persons) in the training
cohort. As a result, the gene expression level measurement
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values were found to be significantly lower in the biliary
cancer patient group than in the healthy subject group (see
the left diagram of FIG. 2). These results were also repro-
ducible in the healthy subjects (50 persons) and the biliary
tract cancer patients (33 persons) in the validation cohort
(see the right diagram of FIG. 2). Likewise, the results
obtained about the other polynucleotides shown in SEQ ID
NOs: 2 to 125 showed that the gene expression level
measurement values were significantly lower (=) or higher
(+) in the biliary tract cancer patient group than in the
healthy subject group (Table 2). These results were able to
be validated in the validation cohort. For example, as for this
nucleotide sequence represented by SEQ ID NO: 1, the
number of correctly identified samples in the detection of
biliary tract cancer was calculated using the threshold (5.69)
that was set in the training cohort and discriminated between
the two groups. As a result, 33 true positives, 49 true
negatives, 1 false positive, and 0 false negatives were
obtained. From these values, 99% accuracy, 100% sensitiv-
ity, and 98% specificity were obtained as the detection
performance. In this way, the detection performance was
calculated as to all of the polynucleotides shown in SEQ ID
NOs: 1 to 125, and described in Table 3.

Among the polynucleotides consisting of the nucleotide
sequences represented by SEQ ID NOs: 1 to 125 shown in
Table 2, for example, 62 polynucleotides consisting of the
nucleotide sequences represented by SEQ 1D NOs: 1, 2, 3,
4,5,6,7,8,9,10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23,24, 25,26, 27, 28, 29, 30, 31, 34, 35, 36, 39, 40, 41,
42,44, 45,46, 47, 49, 50, 51, 52, 53, 54, 60, 62, 64, 65, 67,
68, 70, 74,75, 76, 83, 84, 105, 107 exhibited sensitivity of
100%, 97%, 97%, 100%, 84.8%, 90.9%, 87.9%, 90.9%,
66.7%, 87.9%, 93.9%, 75.8%, 72.7%, 72.7%, 75.8%,
03.6%, 78.8%, 75.8%, 69.7%, 72.7%, 72.7%, 69.7%,
93.9%, 66.7%, 63.6%, 69.7%, 69.7%, 78.8%, 75.8%,
72.7%, 78.8%, 81.8%, 66.7%, 60.6%, 60.6%, 72.7%,
66.7%, 60.6%, 63.6%, 81.8%, 60.6%, 69.7%, 60.6%,
78.8%, 69.7%, 63.6%, 63.6%, 60.6%, 72.7%, 63.6%,
72.7%, 72.1%, 63.6%, 66.7%, 60.6%, 60.6%, 63.6%,
63.6%, 69.7%, 63.6%, 69.7%, 60.6%, respectively, in the
validation cohort (Table 3). As seen from Comparative
Example mentioned later, the existing markers CEA and
CA19-9 had sensitivity of 33.3% and 59.4%, respectively, in
the validation cohort (Table 5), demonstrating that, for
example, the 62 polynucleotides consisting of the nucleotide
sequences represented by SEQ ID Nos: 1,2, 3,4, 5, 6,7, 8,
9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26,27, 28, 29, 30, 31, 34, 35, 36, 39, 40, 41, 42, 44, 45,
46, 47, 49, 50, 51, 52, 53, 54, 60, 62, 64, 65, 67, 68, 70, 74,
75,76, 83, 84, 105, 107 can discriminate, each alone, biliary
tract cancer in the validation cohort with sensitivity beyond
the existing tumor marker CA19-9 in blood.

For example, the 9 polynucleotides consisting of the
nucleotide sequences represented by SEQ 1D NOs: 1, 2, 3,
4,10, 11, 12, 23, and 64 were able to correctly discriminate
biliary tract cancer for all of the 6 biliary tract cancer
samples of stages 0 and 1 (including IA and IB) contained
in the validation cohort. Thus, these polynucleotides can
detect even early biliary tract cancer and contribute to the
early diagnosis of biliary tract cancer.

Furthermore, these polynucleotides were able to correctly
discriminate biliary tract cancer for all of the tumors occu-
pying the extrahepatic bile duct, the intrahepatic bile duct,
the gallbladder, or the papilla of the biliary tract in the
validation cohort. Particularly, the polynucleotides were
able to detect cancer of the lower bile duct or the papilla
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which reportedly has poor prognosis, and cancer in the
intrahepatic bile duct which tends to progress asymptom-
atically.

Example 2

<Method for Evaluating Biliary Tract Cancer Discrimi-
nant Performance by Combination of Multiple Gene Mark-
ers using Samples in the Validation Cohort>

In this Example, a method for evaluating biliary tract
cancer discriminant performance by a combination of the
gene markers selected in Example 1 was studied. Specifi-
cally, Fisher’s linear discriminant analysis was conducted as
to 7,750 combinations of any two of the expression level
measurement values of the polynucleotides consisting of the
nucleotide sequences represented by SEQ ID NOs: 1 to 125
selected in Example 1, to construct a discriminant for
determining the presence or absence of biliary tract cancer.
Next, accuracy, sensitivity, and specificity in the validation
cohort were calculated using the discriminant thus prepared,
and the discriminant performance of the selected polynucle-
otides was validated using the independent samples. The
biliary tract cancer discrimination in the validation cohort
was carried out using the 7,750 combinations of the expres-
sion level measurement values of the polynucleotides. For
example, the expression level measurement values of the
polynucleotides consisting of the nucleotide sequences rep-
resented by SEQ ID NO: 2 and SEQ ID NO: 4 were
compared between the healthy subjects (50 persons) and the
biliary tract cancer patients (33 persons) in the validation
cohort. As a result, a scatter diagram that significantly
separated the expression level measurement values of the
biliary tract cancer patient group from those of the healthy
subject group was obtained in the training cohort (see the left
diagram of FIG. 3). These results were also reproducible in
the validation cohort (see the right diagram of FIG. 3).
Likewise, a scatter diagram that significantly separated the
expression level measurement values of the biliary tract
cancer patient group from those of the healthy subject group
was also obtained as to the other combinations of any two of
the expression level measurement values of the newly found
polynucleotides consisting of the nucleotide sequernces rep-
resented by SEQ 1D NOs: 1 to 125. These results were able
to be validated in the validation cohort. For example, as for
these nucleotide sequences represented by SEQ ID NO: 2
and SEQ ID NO: 4, the number of samples that were
correctly or incorrectly identified as biliary tract cancer was
calculated using the function (0=5.16x+y+48.11) that was
set in the training cohort and discriminated between the two
groups. As a result, 33 true positives, 48 true negatives, 2
false positives, and O false negatives were obtained. From
these values, 98% accuracy, 100% sensitivity, and 96%
specificity were obtained as the detection performance. In
this way, the detection performance was calculated for all
combinations of any two of the expression level measure-
ment values of the newly found polynucleotides consisting
of the nucleotide sequences represented by SEQ 1D NOs: 1
to 125. Among them, 124 combinations of the polynucle-
otide consisting of the nucleotide sequence represented by
SEQ ID NO: 1 with polynucleotides consisting of nucleotide
sequences represented by the other SEQ ID NOs and their
detection performance are described in Table 6 as an
example. For example, all of the combinations of the expres-
sion level measurement values of the polynucleotides con-
sisting of the nucleotide sequences represented by SEQ ID
NOs: 1 and 7, SEQ ID NOs: 1 and 9, SEQ ID NOs: 1 and
25, and SEQ ID NOs: 1 and 66 also exhibited sensitivity of
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100% in the validation cohort. In this way, 6,316 combina-
tions of the expression level measurement values of the
polynucleotides having sensitivity beyond the existing
marker CA19-9 (75.8% in Table 5) were obtained in the
validation cohort. All of the nucleotide sequences 1 to 125
described in Table 2 obtained in Example 1 were employed
at least once in these combinations. These results demon-
strated that the combinations of any two of the expression
level measurement values of the polynucleotides consisting
of the nucleotide sequences represented by SEQ 1D NOs: 1
to 125 can discriminate biliary tract cancer with sensitivity
beyond CA19-9 in the validation cohort.

Among the 7,750 combinations of any two of the expres-
sion level measurement values of the polynucleotides con-
sisting of the nucleotide sequences represented by SEQ ID
NOs: 1 to 125, 1,290 combinations of two of the expression
level measurement values were able to correctly discrimi-
nate biliary tract cancer for all of the 6 biliary tract cancer
samples of stages 0 and 1 (including IA and IB) contained
in the validation cohort. The polynucleotides consisting of
the nucleotide sequences represented by SEQ ID NOs: 1 to
125 were employed at least once in these 1,290 combina-
tions of two thereof. Thus, these polynucleotides can detect
even early biliary tract cancer and contribute to the early
diagnosis of biliary tract cancer.

Thus, markers capable of detecting biliary tract cancer
with excellent sensitivity are obtained even if 3, 4, 5, 6, 7,
8, 9, 10 or more of the expression level measurement values
of the polynuclectides consisting of the nucleotide
sequences represented by SEQ ID NOs: 1 to 125 are
combined. For example, the polynucleotides consisting of
the nucleotide sequences represented by SEQ ID NOs: 1 to
125 selected in Example 1 were ranked in the descending
order of their P values which indicate statistical significance,
and detection performance was calculated using combina-
tions of one or more miRNAs to which the miRNAs were
added one by one from the top to the bottom according to the
rank. As a result, the sensitivity in the validation cohort was
100% for 1 miRNA, 100% for 2 miRNAs, 100% for 3
miRNAs, 100% for 5 miRNAs, 100% for 10 miRNAs,
100% for 20 miRNAs, 100% for 50 miRNAs, and 100% for
100 miRNAs. These values of the sensitivity were higher
than the sensitivity of the existing tumor marker in blood,
demonstrating that even combinations of the multiple miR-
NAs can serve as excellent markers for the detection of
biliary tract cancer. In this context, the combinations of the
multiple miRNAs are not limited to the combinations of the
miRNAs added in the order of statistically significant dif-
ference as described above, and any combination of the
multiple miRNAs can be used in the detection of biliary tract
cancer.

From these results, it can be concluded that all of the
polynucleotides consisting of the nucleotide sequences rep-
resented by SEQ ID NOs: 1 to 125 serve as excellent
diagnostic markers for biliary tract cancer.

TABLE 2

Expression level in
P value after  biliary tract cancer

Bonferroni  patient relative to
SEQ ID NO: Gene name correction healthy subject
1 hsa-miR-125a-3p 7.84E-45 -
2 hsa-miR-6893-5p 7.26E-41 -
3 hsa-miR-204-3p 3.07E-40 -
4 hsa-miR-4476 1.71E-29 -
5 hsa-miR-4294 4.27E-29 -
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2-continued

P value after

Expression level in
biliary tract cancer

P value after

Expression level in
biliary tract cancer

Bonferroni  patient relative to Bonferroni  patient relative to
SEQ ID NO: Gene name cotrection healthy subject 3 SEQ ID NO: Gene name correction healthy subject
6 hsa-miR-150-3p 7.62E-29 - 81 hsa-miR-4433b-3p 1.18E-05 +
7 hsa-miR-6729-5p 345E-27 + 82 hsa-miR-197-5p 1.68E-05 +
8 hsa-miR-7641 3.59E-27 - 83 hsa-miR-718 1.86E-05 +
9 hsa-miR-6765-3p 1.23B-26 - 84 hsa-miR-4513 2.50E-05 -
10 hsa-miR-6820-5p 1.94E-26 - 10 85 hsa-miR-4446-3p 2.73E-05 +
11 hsa-miR-575 3.20E-22 - 86 hsa-miR-619-5p 4.93E-05 +
12 hsa-miR-6836-3p 6.22E-22 + 87 hsa-miR-6816-5p 5.01E-05 +
13 hsa-miR-1469 3.82E-21 + 88 hsa-miR-6778-5p 5.27E-05 +
14 hsa-miR-663a 3.20E-20 + 89 hsa-miR-24-3p 7.57E-05 -
15 hsa-miR-6075 3.39E-19 + 90 hsa-miR-1915-3p 8.30E-05 +
16 hsa-miR-4634 3.45E-19 + 15 91 hsa-miR-4665-3p 8.98E-05 +
17 hsa-miR-423-5p 6.05E-19 - 92 hsa-miR-4449 1.08E-04 +
18 hsa-miR-4454 1.09E-18 - 93 hsa-miR-6889-5p 1.20E-04 -
19 hsa-miR-7109-5p 448B-17 - 94 hsa-miR-486-3p 1.44E-04 +
20 hsa-miR-6789-5p 5.28E-17 + 95 hsa-miR-7113-3p 147E-04 +
21 hsa-miR-6877-5p 1.97E-16 - 96 hsa-miR-642a-3p 1.34E-04 -
22 hsa-miR-4792 5.75E-16 + 97 hsa-miR-7847-3p 1.63E-04 -
23 hsa-miR-4530 1.17B-15 - 20 98 hsa-miR-6768-5p 1.79E-04 -
24 hsa-miR-7975 1.25E-15 - 99 hsa-miR-1290 2A46E-04 +
25 hsa-miR-6724-5p 2.90E-15 + 100 hsa-miR-7108-5p 3.53E-4 +
26 hsa-miR-8073 6.32E-15 + 101 hsa-miR-92b-5p 4.71E-04 +
27 hsa-miR-7977 7.95E-15 - 102 hsa-miR-663b 5.05E-04 +
28 hsa-miR-1231 1.10E-14 + 103 hsa-miR-3940-5p 5.20E-04 +
29 hsa-miR-6799-5p 7A4A5E-14 - 25 104 hsa-miR-4467 7.73E-04 +
30 hsa-miR-615-5p 1.20E-13 - 105 hsa-miR-6858-5p 8.31E-04 +
31 hsa-miR-4450 1.31E-13 - 106 hsa-miR-4417 8.55E-04 +
32 hsa-miR-6726-5p 6.23E-13 - 107 hsa-miR-3665 1.00E-03 +
33 hsa-miR-6875-5p 9.36E-13 + 108 hsa-miR-4736 1.42E-03 +
34 hsa-miR-4734 1.18B-12 + 109 hsa-miR-4687-3p 1.53E-03 -
35 hsa-miR-16-5p 1.44B-12 - 30 110 hsa-miR-1908-5p 1.64E-03 +
36 hsa-miR-602 2.13E-12 + 1 hsa-miR-5195-3p 1.91E-03 -
37 hsa-miR-4651 3.44E-12 - 112 hsa-miR-4286 2.65E-03 -
38 hsa-miR-8069 3.87E-12 + 113 hsa-miR-3679-3p 2.91E-03 +
39 hsa-miR-1238-5p 447E-12 + 114 hsa-miR-6791-5p 2.94E-03 +
40 hsa-miR-6880-5p 6.68E~12 - 115 hsa-miR-1202 3.05E-03 -
4 hsa-miR-8072 8.97E-12 + 35 116 hsa-miR-3656 3.57E-03 +
42 hsa-miR-4723-5p LO9E-11 - 17 hsamiR-4746-3p 4.03E-03 +
43 hsa-miR-4732-5p LISE-11 * 118 hse-miR-3184-5p 473E-03 +
4 hsemiR-6123 242E-11 * 119 hsa-miR-3937 5AIE-03 +
45 hsa-miR-6090 5.45E-11 + .
46 hsa-miR-7114-5p 6.03F-11 - 120 hsa-miR-6313-3p 6.16E-03 *
47 hsa-miR-564 738F-11 _ 121 hsa—m}R—6132 6.37E-03 -
48 hsa-miR-451a 1.34E-10 _ 40 122 hsa—m%R-187-5p 7.26E-03 -
49 hsa-miR-3135b 1.77E-10 _ 123 hsa-miR-7111-5p 7.97E-03 -
50 hsa-miR-4497 2.01E-10 _ 124 hsa-miR-5787 8.07E-03 -
51 hsa-miR-4665-5p 2.05E-10 - 125 hsa-miR-6779-5p 8.44E-03 -
52 hsa-miR-3622a-5p 2.06E-10 -
53 hsa-miR-6850-5p 4.73E-10 +
54 hsa-miR-6821-5p 1.08E-09 - 45
55 hsa-miR-5100 1.24E-09 - TABLE 3
56 hsa-miR-6872-3p 1.30E-09 -
57 hsa-miR-4433-3p 1.82E-09 + Training cohort Validation cohort
58 hsa-miR-1227-5p 2.00E-09 +
59 hsa-miR-3188 2.76E-09 + Accu- Sensi-  Speci-  Accu- Sensi-  Speci-
60 hsa-m%R—7704 2.85E-09 - 50 SEQ racy tivity ficity racy tivity  ficity
61 hsa-m%R-;’v 185 5.63E-09 + D NO: (%) (%) (%) %) (%) (%)
62 hsa-miR-1908-3p 1.55E-08 +
63 hsa-miR-6781-5p 4.49E-08 + 1 97 94 99 98.8 100 98
04 hsa-miR-6805-5p 5.45E-08 + 2 95.2 91 98 96.4 97 96
65 hsa-miR-8089 5.74E-08 - 3 92.2 83.6 98 92.8 97 90
66 hsa-miR-665 6.09E-08 + 55 4 86.2 79.1 91 91.6 100 86
67 hsa-miR-4486 8.43E-08 + 5 88.6 79.1 95 88 84.8 90
68 hsa-miR-6722-3p 2.27E-07 + 6 86.8 80.6 91 81.9 90.9 76
69 hsa-miR-1260a 2.91E-07 - 7 86.2 80.6 90 86.7 87.9 86
70 hsa-miR-4707-5p 4.82E-07 + 8 85 82.1 ]7 89.2 90.9 88
71 hsa-miR-6741-5p 5.45E-07 - 9 88.6 80.6 94 84.3 66.7 96
72 hsa-miR-1260b 6.63E-07 - 10 88 79.1 94 86.7 87.9 86
73 hsemiR-1246 8.89E-07 + 0 1 886 776 96 9.6 939 %
74 hsa-miR-6845-5p 1.00E-06 + 12 85.6 74.6 93 84.3 75.8 90
75 hsa-miR-4638-5p 1.20E-06 - 13 85.6 71.6 95 83.1 72.7 90
76 hsa-miR-6085 1.41E-06 - 14 82 61.2 96 88 727 98
77 hsa-miR-1228-3p 1.80E-06 + 15 83.2 61.2 98 90.4 758 100
78 hsa-miR-4534 3.19E-06 - 16 82.6 77.6 86 747 63.6 82
79 hsa-miR-5585-3p 3.47E-06 + 65 17 81.4 67.2 91 79.5 78.8 80
80 hsa-miR-4741 6.41E-06 + 18 81.4 68.7 90 84.3 75.8 90
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TABLE 3-continued

Training cohort

Validation cohort

Training cohort

Validation cohort

Accu- Sensi- Speci- Accu- Sensi-  Speci- Accu- Sensi- Speci- Accu- Sensi-  Speci-
SEQ racy tivity flcity racy tiviy  fieity SEQ racy tivity flcity racy tivity  fleity
IDNO: (%) (%) (%) (%) %) (%) IDNO: (%) (%) (%) (%) ©) (%)

19 78.4 70.1 84 75.9 69.7 80 93 67.1 4738 80 711 515 84
20 82 73.1 88 80.7 72.7 86 94 713 463 88 68.7 455 84
21 81.4 70.1 89 80.7 72.7 86 95 69.5 50.7 82 74.7 485 92
2 82 71.6 89 81.9 69.7 0 10 96 69.5 4438 86 69.5 438 86
23 80.2 70.1 87 86.7 93.9 82 97 713 522 84 65.1 455 78
24 743 56.7 86 81.9 66.7 92 98 69.5 403 89 74.7 57.6 86
25 78.4 68.7 85 74.7 63.6 82 99 7.9 493 87 73.5 485 90
26 80.2 65.7 90 81.9 69.7 90 100 713 4438 89 615 364 88
27 78.4 61.2 90 81.9 69.7 90 101 65.3 343 86 69.9 333 94
28 82.6 68.7 92 81.9 78.8 # 102 68.9 433 86 70.7 469 86
29 76.6 67.2 83 80.7 75.8 84 103 70.7 4438 88 63.9 333 84
30 77.2 71.6 81 7.1 72.7 80 104 65.9 403 83 69.9 455 86
31 79.6 61.2 92 80.7 78.8 82 105 70.7 4738 86 79.5 69.7 86
32 77.2 55.2 92 75.9 54.5 90 106 725 463 90 62.7 273 86
33 743 61.2 83 723 57.6 82 107 7.9 493 87 723 60.6 80
34 75.4 68.7 80 81.9 81.8 82 108 743 463 93 73.5 455 92
35 80.8 64.2 92 81.9 66.7 o 20 109 66.5 403 84 615 36.4 88
36 74.9 64.2 82 74.7 60.6 84 110 65.3 4138 81 68.7 36.4 90
37 77.2 55.2 92 783 54.5 94 111 69.5 493 83 74.7 545 88
38 78.4 61.2 90 79.5 57.6 94 112 70.1 433 88 68.7 424 86
39 79 55.2 95 81.9 60.6 96 113 68.7 439 85 66.3 485 78
40 79.6 65.7 89 83.1 72.7 9 114 743 529 89 723 455 90
41 79.6 65.7 89 735 66.7 7’25 115 67.7 448 83 68.7 424 86
42 7.8 58.2 91 7.1 60.6 88 116 6%.3 373 29 675 333 90
43 . 382 23 T Sl 9 7 701 463 86 687 364 90
a8 64.2 84 . 1§ 647 388 82 663 394 84
45 BT 0l 76 747 818 0 119 69.5 403 89 639 242 90
46 73.1 56.7 84 79.5 60.6 )

i 20,8 g 05 219 697 0 10 120 68.3 463 83 614 394 76
48 802 597 94 783 5.6 @ Rl 725 433 22 I My o4
2 %08 Y01 28 753 50.6 90 122 61.7 373 78 615 36.4 88
50 754 597 %6 71 758 6 123 69.5 38.8 90 74.7 515 90
51 76.6 61.2 87 7.1 69.7 82 124 63.5 299 86 67.3 333 90
32 76 46.3 96 7.1 63.6 %6 125 65.3 388 83 68.7 394 88
53 76 62.7 85 73.5 63.6 80 45

54 73.7 59.7 83 67. 60.6 72

55 77.2 56.7 91 7.1 57.6 90

56 73.7 582 84 73.5 57.6 84 TABLE 4

57 74.9 65.7 81 68.7 51.5 80

58 743 53.7 88 7.1 57.6 90 Discriminant Constan

59 79.6 65.7 89 7.1 51.5 “ o SEQ ID NO: coefficient Term

60 78.4 71.6 83 711 72.7 70

61 743 56.7 86 73.5 51.5 88 1 1.490 8.485

62 75.4 522 91 78.3 63.6 88 2 2192 17571

63 73.7 64.2 80 711 57.6 80 3 1.628 20.108

64 74.9 59.7 85 79.5 72.7 84 4 1724 11.587

65 76 64.2 84 78.3 72.7 82 5 2263 22.296

66 75.4 53.7 90 79.5 57.6 94 45 6 2.463 15.985

67 70.1 50.7 83 78.3 63.6 88 7 8.833 111.338

68 71.9 522 85 75.9 66.7 82 8 1.386 9.644

69 713 522 84 74.7 54.5 88 9 1.528 12,721

70 73.1 53.7 86 7.1 60.6 88 10 3.002 21.901

71 76.6 58.2 89 75.9 57.6 88 1 1.550 8.821

72 71.9 463 89 7.1 57.6 0 3o 12 3319 29.422

73 75.4 53.7 90 73.5 485 90 13 3.849 39.694

74 725 478 89 75.9 60.6 86 14 3.265 33.699

75 75.4 522 91 78.3 63.6 88 15 2.090 18362

76 73.1 55.2 85 711 63.6 76 16 5.589 §5.229

77 71.9 53.7 84 69.9 54.5 80 7 2126 15.004

78 75.4 55.2 89 711 485 86 s 18 1.892 21.549

79 73.7 50.7 89 78.3 51.5 96 19 5212 38.369

80 68.9 50.7 81 69.9 51.5 82 20 4357 43.428

81 725 58.2 82 62.7 424 76 21 3.803 27.592

82 70.1 433 88 723 51.5 86 ) 1.938 13.174

83 70.7 522 83 75.9 69.7 80 23 2212 20.328

84 713 463 88 74.7 63.6 82 24 1.832 17.827

85 707 448 88 699 424 g o0 2% 4296 42971

86 70.1 403 90 723 36.4 96 2% 2.836 18.443

87 68.3 493 81 65.1 39.4 82 1 1791 17.167

88 70.7 433 89 73.5 455 ) 28 3.102 20.737

89 71.9 448 90 75.9 394 100 29 4166 33.600

90 71.9 53.7 84 711 39.4 ) 30 2570 16.779

91 725 493 88 68.7 51.5 8 65 31 1.408 7919

92 73.1 448 92 723 424 ) 32 2548 24.931
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TABLE 4-continued TABLE 4-continued
Discriminant Constant Discriminant Constant
SEQ ID NO: coeflicient Term SEQ ID NO: coefficient Term

33 3.348 30.220 5 110 4107 47.065
34 5.146 61.548 111 3.209 2271
35 1.007 5.801 112 2121 15.790
36 3.423 22.158 113 3358 20.358
37 4459 48437 114 3.889 35.508
38 5.239 67.494 115 3.145 20.800
39 2.724 18.139 10 116 4368 50.242
40 2.096 14.981 117 2562 16.673
41 3.185 64.019 118 2.261 17.941
42 2496 21820 119 3.886 33.439
ﬁ 32}1 é??;g 120 4225 28.465
45 7.100 92.630 s g; 33;; ;géﬁ;‘
45 4122 28.093 : :
P 1389 063 123 4,989 37.060
48 0.844 7028 124 4447 57475
49 2714 21.126 125 5.665 40.490
50 2.184 27.536
51 2782 26.220
52 2507 14755 20
53 5.248 59.794 TABLE 5-1
54 4258 36.410
55 2.093 21.342 Training cohort
56 2375 14.357
57 3716 27.368 Sample name Cancer stage CEA(ng/mL)  CA19-9(U/mL)
58 6.005 57.298 25
59 3.141 19.304 BO1 B 2 18.2
60 6.949 95.964 BOS B 26 247
61 2207 15.598 BO6 II 26 88.7(+)
62 2528 17.814 BO7 A 15 41.8(+)
63 5.205 54.268 B09 Vb 20.3(+) 271.6(+)
64 5578 63.641 30 B10 Vb 34 3170(+)
65 3.305 21.681 Bl1 Vb 51.7(+) 32.1
66 2302 16.671 B12 Vb 21 5420(+)
67 2.960 21.294 B13 I 5 92.5(+)
68 5934 50.718 Bl4 I 48.9(+) 1900(+)
69 2315 15.993 B17 B 0.9 164
70 3.992 29.367 35 BI8 B 4916(+) 15
71 3.564 24.617 B19 B 1.8 80.1(+)
7 2022 17.112 B21 I 0.7 8.3
73 1347 11.081 B25 I 30.3(+) 1364(+)
74 3.284 31.457 B26 Vb 10.4(+) 2226(+)
75 1.545 9.348 B27 Vb 39.8(+) 3490(+)
76 4433 46.093 B29 I 1.7 8.2
77 4257 27.033 40 p33 Vb 5 200.6(+)
78 2935 19.713 B3S Vb 14.6(+) 0.1
79 1452 8.384 B39 B 08 51.7(+)
80 3.495 34503 B40 I 27 364
81 3.632 29.142 B43 IVa 44 85.3(+)
82 3.294 23.460 B44 IIB 6.3(+) 67.6(+)
83 3.861 26.420 45 p4s II 22 59.2(+)
84 3.328 20.006 B48 B 32 334
85 2.105 16.080 B49 A 43 289(+)
86 1341 10.397 BSO Vb 08
87 4228 42421 Bs1 II 6.3(+) 16
88 2.047 16.460 BS2 IIB 36 214.9(+)
89 1719 10.767 50 BS54 1T 1 98.3(+)
90 4014 4217 BSS II 17 36.8
91 4300 25371 BS6 II 1.6 6.8
92 2984 19.534 BS7 II 6.8(+) 4538(+)
93 2.882 20.272 BS8 B 1.8 63.9(+)
94 2.143 17.783 BS9 B 10.6(+) 46.4(+)
95 2782 16.404 55 B61 A 0.9 9.5
9 2452 18.600 B62 B 23 112
97 3952 25.528 B63 IIB 7.2(4) 385.2(+)
98 3.062 28.862 B64 A 1.9 48.3(+)
99 1303 7.532 B67 B 1.6 66.2(+)
100 4019 36.628 B69 11 26.2(+) 76.5(+)
101 2486 19.866 B73 I 37 156.6(+)
102 2977 26.894 60 pyy Vb 41 14820(+)
103 4.826 59.068 B75 Vb 306.7(+) 2098(+)
104 2.101 20.436 B77 Vb 12 74.2(+)
105 4536 33.697 B78 IVb 23 53
106 4937 40.293 B81 I 49 240.8(+)
107 6.731 92.497 B82 11 7.9(+) 1275(+)
108 2367 14.257 65 B83 Vb 1.6 1641(+)
109 3432 32.608 B85 Vb 29.7(+) 11130(+)
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Training cohort

Sample name Cancer stage CEA(ng/mL)  CAI19-9(U/mL)
B86 11 35 23.8
B89 Vb 3.2(+) 1920(+)
B0 11 1.6 125.7(+)
BI1 IVb 32 1175(+)
B92 1B 49 19750(+)
B93 IVb None
BY4 11 2.6 2670(+)
B9S IVb 2030(+) 23.8
B96 IVb 15.2(+) 68120(+)
B97 IVb 19.5(+) 2.6
B98 IVb 2.3 4308(+)
B99 Vb 1.3 35.2
B100 IVb 24 47(+)
Bl101 11 35 40.3(+)
B102 Vb 0.2 3304(+)
B103 11 22 2434(+)
Sensitivity (%) 313 68.2
TABLE 5-2

Validation cohort

Sample name Cancer stage CEA(ng/mL)  CA19-9(U/mL)
B02 IB 3.1 17.1
B03 1B 3.9 129
B04 1A 2.3 15.8
B08 0 2.7 19.8
B15 IVb 13 3284
B16 I 1.1 9.6
B20 1B 2.3 189.8
B22 I 7.8 49.2
B23 11 0.8 8.2
B24 v 11.6
B28 III 24 64.9
B30 IVb 194.7 4597
B31 IVb 34 4833
B32 1B 2.7 352
B34 11 1.6 123.5
B36 IVb 2.7 3374
B37 111 5.5 145.1
B41 IB 2 278
B42 1A 7 378
B46 IA 2.1 38.8
B53 I 2.5 6.4
B60 1A 2.5 105.5
B65 1A 1.7 119
B66 1A 4.6 11.1
B68 1B 1.1 7.2
B70 I 1.6 1235
B71 [Va 6.5 925
B76 IVb 1482 15.6
B79 IVb 65 6510
B8O IVb 5 2299
B84 111 31 525
B88 IVb 76.9 777
Po1 IVb 23 4308
Sensitivity (%) 333 594

In Table 5, 5 ng/ml or lower of CEA was indicated as
and 37 U/ml or lower of CA19-9 was indicated as “~”, while

EERL

values exceeding these were “+”.

TABLE 6

9
bl

Training cohort

Validation cohort

Accu- Sensi- Speci- Accu- Sensi-  Speci-
SEQ racy tivity flcity racy tiviy  fleity
ID NO: (%) (%) (%) %) (%) (%)
1.2 97 94 99 100 100 100
1.3 95.8 91 99 100 100 100

[
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Training cohort

Validation cohort

Accu- Sensi- Speci- Accu- Sensi-  Speci-
SEQ racy tivity flcity racy tivity  fleity
ID NO: (%) (%) (%) %) (%) (%)
1_4 95.8 92.5 98 97.6 100 96
1.5 97.6 95.5 99 98.8 100 98
1.6 96.4 92.5 99 96.4 100 94
1.7 98.8 98.5 99 100 100 100
1.8 98.2 95.5 100 98.8 100 98
1.9 98.8 97 100 100 100 100
1_10 95.8 94 97 97.6 100 96
1_11 97 94 99 98.8 100 98
112 96.4 92.5 99 98.8 97 100
113 97 94 99 100 100 100
1_14 97 95.5 98 100 100 100
115 96.4 92.5 99 98.8 97 100
116 97.6 95.5 99 96.4 97 96
1.17 97.6 95.5 99 98.8 100 98
1_18 96.4 92.5 99 98.8 97 100
119 98.2 95.5 100 98.8 100 98
120 97.6 95.5 99 98.8 100 98
121 97.6 95.5 99 98.8 100 98
1.22 98.8 97 100 98.8 97 100
1.23 95.8 91 99 98.8 100 98
124 96.4 92.5 99 98.8 97 100
1.25 98.8 97 100 100 100 100
1.26 96.4 92.5 99 96.4 97 96
1.27 95.8 92.5 98 98.8 97 100
128 97.6 97 98 100 100 100
1.29 95.8 92.5 98 97.6 97 98
130 97 92.5 100 100 100 100
131 96.4 92.5 99 97.6 97 98
1.32 97.6 95.5 99 98.8 100 98
1.33 96.4 94 98 100 100 100
134 96.4 92.5 99 100 100 100
1.35 96.4 91 100 98.8 100 98
1_36 97 95.5 98 100 100 100
1.37 97 94 99 100 100 100
138 97 94 99 98.8 100 98
1.39 96.4 92.5 99 97.6 97 98
1_40 97 95.5 98 100 100 100
1_41 96.4 94 98 98.8 97 100
142 97.6 94 100 100 100 100
143 95.8 92.5 98 97.6 100 96
1_44 97 94 99 98.8 100 98
1_45 97.6 95.5 99 96.4 100 94
1_46 97 94 99 100 100 100
147 97 94 99 97.6 100 96
1_48 95.8 91 99 100 100 100
1_49 98.2 95.5 100 100 100 100
1.50 97 94 99 98.8 100 98
151 97 94 99 98.8 100 98
1.52 97 94 99 98.8 100 98
1.53 96.4 94 98 98.8 97 100
154 97 94 99 98.8 100 98
1.55 96.4 94 98 97.6 97 98
1.56 95.8 94 97 98.8 97 100
157 95.8 92.5 98 100 100 100
1_58 96.4 92.5 99 100 100 100
1.59 95.2 91 98 98.8 100 98
1_60 96.4 94 98 97.6 100 96
1_61 98.2 97 99 100 100 100
1_62 97.6 95.5 99 98.8 100 98
163 95.2 89.6 99 97.6 97 98
1_64 94.6 89.6 98 98.8 100 98
1_65 97 94 99 96.4 97 96
1_66 95.8 92.5 98 98.8 97 100
1_67 97 94 99 100 100 100
1_68 97.6 95.5 99 97.6 100 96
1_69 95.8 92.5 98 97.6 97 98
170 95.8 94 97 98.8 100 98
171 98.2 97 99 98.8 100 98
1.7 95.8 92.5 98 98.8 97 100
173 97 94 99 100 100 100
1_74 96.4 94 98 98.8 100 98
175 96.4 94 98 97.6 100 96
176 96.4 92.5 99 97.6 97 98
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TABLE 6-continued

Training cohort Validation cohort

Accu- Sensi- Speci- Accu- Sensi-  Speci-
SEQ racy tivity flcity racy tiviy  fleity
ID NO: (%) (%) (%) %) (%) (%)
1.77 97 95.5 98 97.6 97 98
1_78 96.4 92.5 99 98.8 97 100
1.79 95.8 91 99 98.8 97 100
1_80 95.8 91 99 100 100 100
1_81 95.8 92.5 98 98.8 100 98
1_8 97 95.5 98 100 100 100
183 97.6 95.5 99 96.4 97 96
1_84 97 94 99 98.8 100 98
185 97 94 99 98.8 100 98
1_86 95.2 91 98 98.8 97 100
1_87 95.8 92.5 98 100 100 100
1_88 95.8 92.5 98 98.8 97 100
1_89 96.4 94 98 98.8 100 98
1_90 96.4 92.5 99 98.8 100 98
1_91 95.8 94 97 97.6 97 98
1.9 97.6 95.5 99 98.8 100 98
1.93 96.4 94 98 98.8 100 98
1.94 97 94 99 98.8 100 98
1.95 95.8 92.5 98 98.8 97 100
1.96 97.6 94 100 100 100 100
197 95.8 91 99 97.6 93.9 100
1_98 97 94 99 98.8 100 98
1.99 95.8 92.5 98 100 100 100
1_100 97 94 99 98.8 100 98
1_101 97.6 95.5 99 100 100 100
1102 97 94 99 100 100 100
1103 96.4 94 98 100 100 100
1_104 97.6 97 98 98.8 100 98
1_105 97 94 99 98.8 100 98
1_106 97 94 99 100 100 100
1_107 97 94 99 98.8 100 98
1_108 97 94 99 98.8 100 98
1_109 97.6 95.5 99 100 100 100
1_110 96.4 91 100 98.8 97 100
1_111 95.2 89.6 99 98.8 97 100
1_112 96.4 94 98 97.6 97 98
1_113 97 93.9 99 100 100 100
1_114 97 94 99 100 100 100
1_115 97 94 99 98.8 100 98
1_116 97.6 95.5 99 100 100 100
1_117 97.6 94 100 98.8 100 98
1_118 95.8 92.5 98 98.8 100 98
1_119 97 95.5 98 100 100 100
1_120 97 94 99 100 100 100
1_121 97 94 99 98.8 100 98
1122 97 92.5 100 100 100 100
1123 97 95.5 98 97.6 100 96
1_124 98.2 97 99 100 100 100
1_125 95.8 91 99 97.6 97 98
Example 3

<Selection of Gene Marker using all Samples and Method
for Evaluating Biliary Tract Cancer Discriminant Perfor-
mance of Acquired Gene Marker>

In this Example, the samples of the training cohort and the
validation cohort used in Examples 1 and Example 2 were
integrated, and selection of a gene marker and evaluation of
its biliary tract cancer discriminant performance were con-
ducted using all of the samples.

Specifically, the miRNA expression levels in the serum of
the 100 biliary tract cancer patients and the 150 healthy
subjects obtained in Reference Example 1 above were
normalized by quantile normalization. In order to acquire
diagnostic markers with higher reliability, only genes having
a gene expression level of 2° or higher in 50% or more of the
samples in either of the biliary tract cancer patient group or
the healthy subject group were selected in the gene marker
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selection. In order to further acquire statistical significance
for discriminating a biliary tract cancer patient group from
a healthy subject group, the P value obtained by two-tailed
t-test assuming equal variance as to each gene expression
level was corrected by the Bonferroni method, and genes
that satisfied p<0.01 were selected as gene markers for use
in explanatory variables of a discriminant. The obtained
genes are described in Table 7. In this way, hsa-miR-6808-
5p, hsa-miR-6774-5p, hsa-miR-4656, hsa-miR-6806-5p,
hsa-miR-1233-5p. hsa-miR-328-5p, hsa-miR-4674, hsa-
miR-2110, hsa-miR-6076, hsa-miR-3619-3p, hsa-miR-92a-
2-5p, hsa-miR-128-1-5p, hsa-miR-638, hsa-miR-2861, hsa-
miR-371a-5p, hsa-miR-211-3p, hsa-miR-1273g-3p, hsa-
miR-1203, hsa-miR-122-5p, hsa-miR-4258, hsa-miR-4484,
hsa-miR-4648 and hsa-miR-6780b-5p genes represented by
SEQ ID NOs: 126 to 148 were found as biliary tract cancer
markers relative to the healthy subjects, in addition to the
genes described in Table 2. As with the polynucleotides
shown in SEQ ID NOs: 1 to 125, the results obtained about
the polynucleotides shown in SEQ ID NOs: 126 to 148 also
showed that the expression level measurement values were
significantly lower (-) or higher (+) in the biliary tract
cancer patient group than in the healthy subject group (Table
7). These results were able to be validated in the validation
cohort. The presence or absence of biliary tract cancer in the
newly obtained samples can be determined by the methods
described in Examples 1 and 2 by using the gene expression
level measurement values described in Table 7 either alone
or in combination with the gene expression level measure-
ment values described in Table 2.

TABLE 7

Expression level in

P value after biliary tract cancer

Bonferroni  patient relative to
SEQ ID NO: Gene name correction healthy subject
1 hsa-miR-125a-3p 4.28E-69 -
2 hsa-miR-6893-5p 1.09E-65 -
3 hsa-miR-204-3p 6.70E-61 -
4 hsa-miR-4476 7.27E-46 -
5 hsa-miR-4294 1.68E-46 -
6 hsa-miR-150-3p 1.80E-39 -
7 hsa-miR-6729-5p 5.38E-43 +
8 hsa-miR-7641 3.05E-42 -
9 hsa-miR-6765-3p 2.49E-39 -
10 hsa-miR-6820-5p 5.67E-39 -
11 hsa-miR-575 8.34E-40 -
12 hsa-miR-6836-3p 5.59E-31 +
13 hsa-miR-1469 9.68E-31 +
14 hsa-miR-663a 5.12E-34 +
15 hsa-miR-6075 1.26E-32 +
16 hsa-miR-4634 1.02E-21 +
17 hsa-miR-423-5p 1.35E-29 -
18 hsa-miR-4454 1.49E-28 -
19 hsa-miR-7109-5p 4.86E-24 -
20 hsa-miR-6789-5p 1.58E-25 +
21 hsa-miR-6877-5p 2.13E-27
22 hsa-miR-4792 2.19E-22
23 hsa-miR-4530 5.55E-28 -
24 hsa-miR-7975 1.41E-23 -
25 hsa-miR-6724-5p 6.21E-22 +
26 hsa-miR-8073 6.99E-22 +
27 hsa-miR-7977 1.539E-24 -
28 hsa-miR-1231 943E-24
29 hsa-miR-6799-5p 1.15E-19 -
30 hsa-miR-615-5p 4.36E-22 -
31 hsa-miR-4450 3.74E-25 -
32 hsa-miR-6726-5p 8.86E-19 -
33 hsa-miR-6875-5p 8.34E-18 +
34 hsa-miR-4734 1.61E-21 +
35 hsa-miR-16-5p 5.06E-19 -
36 hsa-miR-602 6.21E-19
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TABLE 7-continued

P value after

Expression level in
biliary tract cancer

Expression level in

P value after  biliary tract cancer

Bonferroni  patient relative to Bonferroni  patient relative to

SEQ ID NO: Gene name cotrection healthy subject 3 SEQ ID NO: Gene name correction healthy subject

37 hsa-miR-4651 8.62E-19 - 112 hsa-miR-4286 8.49E-06 -

38 hsa-miR-8069 3.51E-17 + 113 hsa-miR-3679-3p 6.22E-04 +

39 hsa-miR-1238-5p 1.46E-20 + 114 hsa-miR-6791-5p 2.88E-03 +

40 hsa-miR-6880-5p 3.97E-20 - 115 hsa-miR-1202 7.99E-06 -

41 hsa-miR-8072 4.77E-19 + 10 116 hsa-miR-3656 1.87E-06 +

¥y) hsa-miR-4723-5p 8.13E-18 - 117 hsa-miR-4746-3p 3.71E-03 +

53 hsa-miR-4732-5p 3.25E-17 + 118 hsa-miR-3184-5p 2.22E-05 +

44 hsa-miR-6125 1.01E-16 + 119 hsa-miR-3937 5.36E-03 +

45 hsa-miR-6090 1.38E-17 + 120 hsa-miR-6515-3p 7.18E-02 +

46 hsa-miR-7114-5p 1.97E-15 - 121 hsa-miR-6132 343E-04 -

47 hsa-miR-564 3.73E-21 - 15 122 hsa-miR-187-5p 1.16E-06 -

43 hsa-miR-451a 4.72E-16 - 123 hsa-miR-7111-5p 5.89E-03 -

49 hsa-miR-3135b 1.59E-11 - 124 hsa-miR-5787 1.91E-04 -

50 hsa-miR-4497 2.02E-19 - 125 hsa-miR-6779-5p 1.86E-03 -

51 hsa-miR-4663-5p 4.12E-17 - 126 hsa-miR-6808-5p 2.64E-06 +

52 hsa-miR-3622a-5p 1.48E-18 - 127 hsa-miR-6774-5p 2.50E-03 +

53 hsa-miR-6850-5p 3.84F-15 + 128 hsa-miR-4656 7.70E-03 +

54 hsa-miR-6821-5p 2.55E-13 - 20 129 hsa-miR-6806-5p 1.02E-04 +

55 hsa-miR-5100 1.10E-14 - 130 hsa-miR-1233-5p 1.23E-04 +

56 hsa-miR-6872-3p 5.30E-16 - 131 hsa-miR-328-5p 1.31E-04 -

57 hsa-miR-4433-3p 2.69E-12 + 132 hsa-miR-4674 2.45E-04 +

58 hsa-miR-1227-5p 3.37E-17 + 133 hsa-miR-2110 5.98E-04 -

59 hsa-miR-3188 2.17E-14 + 134 hsa-miR-6076 6.44F-04 -

60 hsa-miR-7704 1.24E-13 - 25 135 hsa-miR-3619-3p 9.16E-04 +

61 hsa-miR-3185 1.95E-12 + 136 hsa-miR-92a-2-5p 9.76E-04 -

62 hsa-miR-1908-3p 2.94F-15 + 137 hsa-miR-128-1-5p 1.22E-03 +

63 hsa-miR-6781-5p 4.29E-12 + 138 hsa-miR-638 1.54E-03 +

64 hsa-miR-6803-5p 1.17E-15 + 139 hsa-miR-2861 1.95E-03 -

65 hsa-miR-8089 1.47E-13 - 140 hsa-miR-371a-5p 3.24E-03 -

66 hsa-miR-665 8.11E-15 + 30 141 hsa-miR-211-3p 3.44E-03 +

67 hsa-miR-4486 3.16E-13 + 142 hsa-miR-1273g-3p  4.10E-03 +

68 hsa-miR-6722-3p 1.65E-13 + 143 hsa-miR-1203 5.55E-03 -

69 hsa-miR-1260a 2.60E-11 - 144 hsa-miR-122-5p 5.81E-03 +

70 hsa-miR-4707-5p 2.00E-10 + 145 hsa-miR-4258 5.82E-03 +

71 hsa-miR-6741-5p 6.59E-09 - 146 hsa-miR-4484 7.10E-03 +

72 hsa-miR-1260b 5.25E-12 - 35 147 hsa-miR-4648 8.55E-03 +

73 hsa-miR-1246 1.34B-11 + 148 hsa-miR-6780b-5p 9.46E-03 +

74 hsa-miR-6843-5p 1.26E-11 +

75 hsa-miR-4638-5p 3.28E-13 -

76 hsa-miR-6085 5.78E-10 -

77 hsa-miR-1228-3p 3.27E-06 + Example 4

78 hsa-miR-4534 3.91E-08 -

79 hsa-miR-5585-3p 6.28F-11 + 40 , N )

80 hsa-miR-4741 3 46E-08 + <Method for Evaluating Biliary Tract Cancer-specific

81 hsa-miR-4433b-3p 1.39E-05 + Discriminant Performance by Combination of Multiple

82 hsa-miR-197-5p 8.04E-09 + Gene Markers using Samples in the Validation Cohort>

83 hsa-miR-718 3.74E-08 + . o . .

84 hsa-miR-4513 121E-10 _ In this Example, additional gene markers for diagnosis

85 hsa-miR-4446-3p 1.77E-08 + 45 were selected by comparing gene expression levels of miR-

86 hsa-miR-619-5p 1.39E-08 + NAs in sera of biliary tract cancer patients with those of a

g; ﬂ”'m%'gg;g'gp iﬁg'gg + control group consisting of healthy subjects, colorectal

89 hii-ﬁl{-zmp P 7 20F-08 f cancer pat.ients, stomach. cancer patieqts, esophaggal cancer

90 hsa-miR-1915-3p 7.39E-09 + patients, liver cancer patients, and benign pancreaticobiliary

91 hsa-miR-4665-3p 2.19E-07 + 50 disease patients, in the same way as the method described in

g§ ﬂsa-m%-gggg s i'ggg'gg * Example 1, and targeting the training cohort as the sample

o4 hzZ-ER-486-3pp 3.075-07 . group described in Reference Example 2. Or.le.or two or

95 hsa-miR-7113-3p 7.17E-05 + more markers selected from the group consisting of the

96 hsa-miR-642a-3p 2.16E-05 - additional gene markers for diagnosis (SEQ ID NOs: 466 to

o7 hsa-miR-7847-3p 1.0IE-03 - 55 478; see Table 1) thus selected and the gene markers selected

98 hsa-miR-6768-5p 5.36E-06 - . . o o

99 hsa-miRe1290 1 38E-07 . in Example 1 in .comb.lnapor.l were used to evaluate biliary

100 hsa-miR-7108-5p 1.70E-05 + tract cancer-specific discriminant performance.

101 hsa-miR-926-5p 5.47E-05 + Specifically, first, the miRNA expression levels in the

102 hsa-miR-663b 1.10E-05 + training cohort and the validation cohort obtained in Refer-

103 hsa-miR-3940-5p 9.32E-06 + . .

104 hsa-miR-4467 9.R0F-07 + 60 ence Example 2 me?ntloned aboye were comblned apd

105 hsa-miR-6858-5p 6.11E-08 + normalized by quantile normalization. Next, Fisher’s dis-

106 hsa-miR-4417 2.44E-04 + criminant analysis was conducted to construct a discriminant

107 hsa-miR-3665 4.03E-06 + for determining the presence or absence of biliary tract

108 hsa-miR-4736 1.16E-05 + . N .

109 hsa-miR-4687-3p 3 65507 _ cancer, by using combinations of 1 to 4 expression level

110 hsa-miR-1908-5p 1.15E-04 + 65 measurement values comprising at least one or more of the

111 hsa-miR-5195-3p 7.52E-06 - expression level measurement values of the polynucleotides

consisting of the nucleotide sequences represented by SEQ
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ID NOs: 1 to 148, 466 to 478. Next, accuracy, sensitivity,
and specificity in the validation cohort were calculated using
the discriminant thus prepared, with a positive sample group
that consists of the biliary tract cancer patient group, and a
negative sample group that consists of the healthy subject
group, the colorectal cancer patient group, the stomach
cancer patient group, the esophageal cancer patient group,
the liver cancer patient group, and the benign pancreatico-
biliary disease patient group. The discriminant performance
of the selected polynucleotides was validated using the
independent samples.

Most of polynucleotides consisting of the nucleotide
sequences represented by these SEQ ID NOs (SEQ ID NOs:
1 to 148, and 466 to 478 corresponding to the miRNA
markers of Table 1) or complementary sequences thereof
mentioned above were able to provide relatively high accu-
racy, sensitivity, and specificity in the determination of the
presence or absence of biliary tract cancer, and furthermore,
were able to specifically discriminate biliary tract cancer
from the other cancers. For example, among the combina-
tions of multiple polynucleotides selected from the group
consisting of polynucleotides consisting of the nucleotide
sequences represented by SEQ ID NOs: 1, 4, 5, 11, 12, 15,
23,29, 39, 40, 54, 76,79, 91, 103, 115, 121, 134, 143, 466,
469, 472, 473, and 474 or complementary sequences thereof
(the cancer type-specific polynucleotide group 1) listed as
polynucleotides capable of specifically binding to target
markers, combinations comprising at least one polynucle-
otide selected from the group consisting of polynucleotides
consisting of the nucleotide sequences represented by SEQ
ID NOs: 4, 5, 12, 15, and 40 or complementary sequences
thereof (the cancer type-specific polynucleotide group 2)
were able to specifically discriminate biliary tract cancer
from the other cancers with high accuracy.

The number of the polynucleotides with cancer type
specificity in the combination mentioned above canbe 1, 2,
3, 4,5, 6,7, 8 9, 10 or more for the combination. The
combinations of 4 or more polynucleotides were able to
exhibit discrimination accuracy of 80% or higher.

Specifically, the discrimination accuracy of the measure-
ment using the polynucleotide consisting of the nucleotide
sequence represented by SEQ ID NO: 4 or a complementary
sequence thereof is given below. The measurement using
alone (one) the polynucleotide consisting of the nucleotide
sequence represented by SEQ ID NO: 4 or a complementary
sequence thereof exhibited accuracy of 81.9% in the training
cohort and accuracy of 76.9% in the validation cohort (Table
8). Also, for example, the measurement using the combina-
tions of two polynucleotides comprising at least one poly-
nucleotide consisting of the nucleotide sequence represented
by SEQ ID NO: 4 or a complementary sequence thereof
exhibited the highest accuracy of 86.0% in the training
cohort and accuracy of 85.3% in the validation cohort (Table
9; “SEQ ID NO” in the table represents the combinations of
SEQ ID NOs of the two polynucleotides used). Furthermore,
for example, the measurement using the combinations of
three polynucleotides comprising at least one polynucleotide
consisting of the nucleotide sequence represented by SEQ
ID NO: 4 or a complementary sequence thereof exhibited
the highest accuracy of 89.5% in the training cohort and
accuracy of 90.4% in the validation cohort (Table 10; “SEQ
ID NO” in the table represents the combinations of SEQ ID
NOs of the three polynucleotides used). Furthermore, for
example, the measurement using the combinations of four
polynucleotides comprising at least one polynucleotide con-
sisting of the nucleotide sequence represented by SEQ ID
NO: 4 or a complementary sequence thereof exhibited the
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highest accuracy of 91.1% in the training cohort and accu-
racy of 92.3% in the validation cohort (Table 11; “SEQ ID
NO” in the table represents the combinations of SEQ 1D
NOs of the four polynucleotides used).

Specifically, the discrimination accuracy of the measure-
ment using the polynucleotide consisting of the nucleotide
sequence represented by SEQ ID NO: 5 or a complementary
sequence thereof is given below. The measurement using
alone (one) the polynucleotide consisting of the nucleotide
sequence represented by SEQ ID NO: 5 or a complementary
sequence thereof exhibited accuracy of 79.0% in the training
cohort and accuracy of 80.8% in the validation cohort (Table
8). Also, for example, the measurement using the combina-
tions of two polynucleotides comprising at least one poly-
nucleotide consisting of the nucleotide sequence represented
by SEQ ID NO: 5 or a complementary sequence thereof
exhibited the highest accuracy of 81.9% in the training
cohort and accuracy of 86.5% in the validation cohort (Table
9). Furthermore, for example, the measurement using the
combinations of three polynucleotides comprising at least
one polynucleotide consisting of the nucleotide sequence
represented by SEQ ID NO: 5 or a complementary sequence
thereof exhibited the highest accuracy of 87.6% in the
training cohort and accuracy of 89.7% in the validation
cohort (Table 10). Furthermore, for example, the measure-
ment using the combinations of four polynucleotides com-
prising at least one polynucleotide consisting of the nucleo-
tide sequence represented by SEQ ID NO: 5 or a
complementary sequence thereof exhibited the highest accu-
racy of 93.0% in the training cohort and accuracy of 91.0%
in the validation cohort (Table 11).

Specifically, the discrimination accuracy of the measure-
ment using the polynucleotide consisting of the nucleotide
sequence represented by SEQ ID NO: 12 or a complemen-
tary sequence thereof is given below. The measurement
using alone (one) the polynucleotide consisting of the
nucleotide sequence represented by SEQ ID NO: 12 or a
complementary sequence thereof exhibited accuracy of
80.6% in the training cohort and accuracy of 76.9% in the
validation cohort (Table 8). Also, for example, the measure-
ment using the combinations of two polynucleotides com-
prising at least one polynucleotide consisting of the nucleo-
tide sequence represented by SEQ ID NO: 12 or a
complementary sequence thereof exhibited the highest accu-
racy of 86.3% in the training cohort and accuracy of 85.9%
in the validation cohort (Table 9). Furthermore, for example,
the measurement using the combinations of three polynucle-
otides comprising at least one polynucleotide consisting of
the nucleotide sequence represented by SEQ ID NO: 12 or
a complementary sequence thereof exhibited the highest
accuracy of 90.2% in the training cohort and accuracy of
91.7% in the validation cohort (Table 10). Furthermore, for
example, the measurement using the combinations of four
polynucleotides comprising at least one polynucleotide con-
sisting of the nucleotide sequence represented by SEQ ID
NO: 12 or a complementary sequence thereof exhibited the
highest accuracy of 93.0% in the training cohort and accu-
racy of 94.2% in the validation cohort (Table 11).

Specifically, the discrimination accuracy of the measure-
ment using the polynucleotide consisting of the nucleotide
sequence represented by SEQ ID NO: 15 or a complemen-
tary sequence thereof is given below. The measurement
using alone (one) the polynucleotide consisting of the
nucleotide sequence represented by SEQ ID NO: 15 or a
complementary sequence thereof exhibited accuracy of
83.8% in the training cohort and accuracy of 84.0% in the
validation cohort (Table 8). Also, for example, the measure-
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ment using the combinations of two polynucleotides com-
prising at least one polynucleotide consisting of the nucleo-
tide sequence represented by SEQ ID NO: 15 or a
complementary sequence thereof exhibited the highest accu-
racy of 89.5% in the training cohort and accuracy of 89.1%
in the validation cohort (Table 9). Furthermore, for example,
the measurement using the combinations of three polynucle-
otides comprising at least one polynucleotide consisting of
the nucleotide sequence represented by SEQ ID NO: 15 or
a complementary sequence thereof exhibited the highest
accuracy of 90.5% in the training cohort and accuracy of
92.3% in the validation cohort (Table 10). Furthermore, for
example, the measurement using the combinations of four
polynucleotides comprising at least one polynucleotide con-
sisting of the nucleotide sequence represented by SEQ ID
NO: 15 or a complementary sequence thereof exhibited the
highest accuracy of 93.0% in the training cohort and accu-
racy of 94.2% in the validation cohort (Table 11).

Specifically, the discrimination accuracy of the measure-
ment using the polynucleotide consisting of the nucleotide
sequence represented by SEQ ID NO: 40 or a complemen-
tary sequence thereof is given below. The measurement
using alone (one) the polynucleotide consisting of the
nucleotide sequence represented by SEQ ID NO: 40 or a
complementary sequence thereof exhibited accuracy of
80.0% in the training cohort and accuracy of 76.9% in the
validation cohort (Table 8). Also, for example, the measure-
ment using the combinations of two polynucleotides com-
prising at least one polynucleotide consisting of the nucleo-
tide sequence represented by SEQ ID NO: 40 or a
complementary sequence thereof exhibited the highest accu-
racy of 81.9% in the training cohort and accuracy of 86.5%
in the validation cohort (Table 9). Furthermore, for example,
the measurement using the combinations of three polynucle-
otides comprising at least one polynucleotide consisting of
the nucleotide sequence represented by SEQ ID NO: 40 or
a complementary sequence thereof exhibited the highest
accuracy of 86.7% in the training cohort and accuracy of
89.7% in the validation cohort (Table 10). Furthermore, for
example, the measurement using the combinations of four
polynucleotides comprising at least one polynucleotide con-
sisting of the nucleotide sequence represented by SEQ ID
NO: 40 or a complementary sequence thereof exhibited the
highest accuracy of 91.4% in the training cohort and accu-
racy of 91.7% in the validation cohort (Table 11).

The expression level measurement values of the nucleo-
tide sequences represented by SEQ ID NOs: 15, 5, 4, 12, 40
were compared among 67 biliary tract cancer patients, 93
healthy subjects, 35 colorectal cancer patients, 37 stomach
cancer patients, 32 esophageal cancer patients, 38 liver
cancer patients, and 13 benign pancreaticobiliary disease
patients in the training cohort. As a result, a scatter diagram
that significantly separated the discriminant score of the
biliary tract cancer patient group from the other discriminant
scores was obtained in the training cohort (see the upper
diagram of FIG. 4). These results were also reproducible in
the validation cohort (see the lower diagram of FIG. 4).

TABLE 8
Training cohort Validation cohort
Accu- Sensi- Speci- Accu- Sensi-  Speci-
SEQ racy tivity flcity racy tiviy  fleity
ID NO: (%) (%) (%) (%) (%) (%)
4 81.9 823 0.6 76.9 78.9 69.7
5 79 79 79.1 80.8 80.5 81.8

11 77.1 76.6 79.1 74.4 73.2 78.8
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TABLE 8-continued

Training cohort

Validation cohort

Accu- Sensi- Speci- Accu- Sensi-  Speci-

SEQ racy tivity ficity racy tivity ficity
IDNO: (%) (%) %) %) ©) (%)
12 80.6 80.2 82.1 76.9 772 75.8

15 83.8 88.7 65.7 84 88.6 66.7

23 76.8 75.8 80.6 70.5 66.7 84.8

29 76.2 74.6 82.1 73.7 70.7 84.8

39 79.7 83.5 65.7 74.4 789 57.6

40 80 81 76.1 76.9 764 78.8

54 61.9 60.1 68.7 65.4 61.8 78.8

76 76.2 774 71.6 69.9 75.6 48.5

91 59.7 60.5 56.7 551 537 60.6

115 56.2 565 55.2 583 61 48.5

121 70.2 70.2 70.1 73.1 74.8 66.7

143 70.8 73.8 59.7 67.9 715 545

TABLE 9
Training cohort Validation cohort
Accu- Sensi- Speci- Accu- Sensi-  Speci-
SEQ racy tivity ficity racy tivity ficity
ID NO: (%) (%) %) %) ©%) (%)
15121 89.5 93.5 74.6 89.1 91.1 81.8
15_88 85.1 89.9 67.2 86.5 91.1 69.7
15_471 86.7 91.5 68.7 86.5 91.1 69.7
5_40 81.9 83.9 74.6 86.5 86.2 87.9
1512 86.3 89.1 76.1 85.9 88.6 75.8
1539 87.3 90.3 76.1 85.9 88.6 75.8
1529 86.3 89.1 76.1 85.9 88.6 75.8
4 15 86 87.9 79.1 85.3 87 78.8
TABLE 10
Training cohort Validation cohort

Accu-  Semsi-  Speci-  Accu-  Sensi-  Speci-

SEQ racy tivity  fleity racy tivity  fleity
ID NO: (%) (%) (%) (%) (%) (%)
15_121_115 905 94 77.6 92.3 92.7 90.9
1512191 90.2 93.5 77.6 91.7 935 84.8
15_12_121 90.2 93.5 77.6 91.7 92.7 87.9
15_121_109 89.8 93.1 77.6 91 92.7 84.8
15_102_121 90.1 93.1 78.8 91 919 87.9
15_62_121 90.8 94 79.1 91 91.1 90.9
15_39_121 90.8 94.4 77.6 90.4 919 84.8
1523121 89.8 93.1 77.6 90.4 90.2 90.9
154121 89.5 91.9 80.6 90.4 90.2 90.9
15_76_121 89.5 93.5 74.6 29.7 919 81.8
15_121_31 905 94 77.6 29.7 919 81.8
15_121_64 89.8 93.5 76.1 89.7 919 81.8
15_121_468 905 93.1 80.6 29.7 919 81.8
1594121 90.2 93.5 77.6 29.7 91.1 84.8
15_121_143 89.8 94 74.6 29.7 91.1 84.8
15_121_108 89.5 93.1 76.1 29.7 91.1 84.8
5_39 115 87.6 89.1 82.1 29.7 91.1 84.8
40_12_64 86.7 87.9 82.1 29.7 91.1 84.8
1520121 914 92.3 88.1 29.1 91.1 81.8
1511121 89.2 93.1 74.6 29.1 91.1 81.8
15_121_54 89.5 93.5 74.6 29.1 91.1 81.8
15_121_79 90.2 94.8 73.1 89.1 91.1 81.8
15_121_134 89.2 93.1 74.6 29.1 91.1 81.8
15_121_471 89.2 94 71.6 29.1 91.1 81.8
15_121_474 89.5 93.5 74.6 89.1 91.1 81.8
40_39_121 90.8 94 79.1 89.1 91.1 81.8
15_40_121 91.7 94.4 82.1 29.1 90.2 84.8
1529121 90.8 94 79.1 89.1 89.4 87.9
5_40_121 85.7 86.3 83.6 89.1 88.6 90.9
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TABLE 10-continued

Training cohort

Validation cohort

Training cohort

Validation cohort

Accu-  Sensi-  Speci-  Aceu-  Sensi-  Speci- Accu-  Semsi-  Speci-  Accu-  Sensi-  Speci-
SEQ racy tivity  fleity racy tiviy  ficity 9 SEQ racy tivity  fleity racy tivity  fleity
ID NO: (%) (%) (%) (%) (%) (%) ID NO: (%) (%) (%) (%) (%) (%)
15_88_471 86 91.1 67.2 88.5 935 69.7 15_12_467 86.3 9.1 76.1 86.5 89.4 75.8
15_39_115 86 89.9 71.6 88.5 91.9 75.8 15_12_ 143 86.3 9.1 76.1 86.5 89.4 75.8
40_39_89 88.9 92.7 74.6 88.5 91.9 75.8 15_12_108 87.3 90.3 76.1 86.5 89.4 75.8
40_4_88 86 86.7 83.6 88.5 91.1 788 10 15_12_470 87.9 89.9 80.6 86.5 89.4 758
15_5_115 87.3 89.9 71.6 88.5 90.2 81.8 15_12_471 89.5 923 79.1 86.5 89.4 75.8
15_12_115 90.5 933 79.1 88.5 90.2 81.8 15_12_89 87 89.9 76.1 86.5 89.4 75.8
15_121_466 89.2 933 73.1 88.5 90.2 81.8 15_12_472 87 89.5 71.6 86.5 89.4 75.8
15_121_145 88.6 93.1 71.6 88.5 90.2 81.8 15_12_474 86.7 89.5 76.1 86.5 89.4 75.8
15_121_135 89.5 92.7 71.6 88.5 90.2 81.8 15_23_102 86.3 89.9 72.7 86.5 89.4 75.8
15_121_89 89.5 935 74.6 88.5 89.4 848 5 1539 54 87.3 90.3 76.1 86.5 89.4 75.8
5_12_115 90.2 90.7 88.1 88.5 89.4 84.8 15_29_62 85.7 9.1 73.1 86.5 89.4 75.8
51291 86.7 87.5 83.6 88.5 88.6 87.9 15_102_11 85.7 89.5 71.2 86.5 89.4 75.8
5_471_115 87.3 88.7 82.1 88.5 88.6 87.9 40_23_39 87.9 90.7 71.6 86.5 89.4 75.8
12_121_ 468 84.1 85.9 71.6 88.5 88.6 87.9 40_39_62 88.6 923 74.6 86.5 89.4 75.8
40_39_79 88.3 91.9 74.6 87.8 93.5 66.7 40_39_11 88.3 91.1 71.6 86.5 89.4 758
15_79_471 87.6 92.7 68.7 87.8 92.7 69.7 40_39_88 87.9 915 74.6 86.5 89.4 75.8
15_39_102 89.2 923 71.3 87.8 91.9 727 20 4 64 472 84.4 86.7 76.1 86.5 89.4 75.8
15_102_115 86 89.9 71.2 87.8 91.1 75.8 439 91 84.4 87.5 73.1 86.5 89.4 75.8
15_54_64 85.1 89.5 68.7 87.8 91.1 75.8 4_76_115 86.7 89.1 71.6 86.5 89.4 75.8
15_12_473 86.3 89.5 74.6 87.8 90.2 78.8 15_40_11 84.4 87.9 71.6 86.5 88.6 78.8
15_4_471 88.3 90.7 79.1 87.8 90.2 78.8 15_20_115 87.6 90.7 76.1 86.5 88.6 78.8
15_121_467 89.5 935 74.6 87.8 90.2 78.8 5_40_64 84.1 85.5 79.1 86.5 88.6 78.8
15_121_472 91.7 944 82.1 87.8 90.2 78.8 25 40_62_64 83.2 84.7 71.6 86.5 88.6 78.8
40_64_88 82.5 83.9 71.6 87.8 90.2 78.8 40_121_467 87.6 89.5 80.6 86.5 88.6 78.8
15_121_88 89.8 935 76.1 87.8 89.4 81.8 4_62_115 82.2 83.1 79.1 86.5 88.6 78.8
15_121_470 91.1 93.1 83.6 87.8 89.4 81.8 15_5_091 86.3 89.9 73.1 86.5 87.8 81.8
15_121_473 89.2 935 73.1 87.8 89.4 81.8 40_12_4 86.3 87.1 83.6 86.5 87.8 81.8
15_64_88 844 89.9 64.2 87.2 92.7 66.7 40_12_79 85.7 87.9 71.6 86.5 87.8 81.8
15_88_79 86 91.1 67.2 87.2 91.9 69.7 30 40_4_121 86 87.9 79.1 86.5 87.8 81.8
15_108_471 86.7 915 68.7 87.2 91.9 69.7 12_4 468 86.3 87.5 82.1 86.5 87.8 81.8
15_102_470 86.9 89.9 75.8 87.2 91.1 72.7 12_4 115 85.1 85.9 82.1 86.5 87.8 81.8
15_11_88 83.8 88.3 67.2 87.2 91.1 72.7 4_88_115 83.8 83.9 83.6 86.5 87.8 81.8
40_4_76 86.3 87.9 80.6 87.2 91.1 72.7 5_40_88 83.5 84.7 79.1 86.5 87 84.8
40_39_473 87.6 90.7 76.1 87.2 91.1 72.7 5_40_20 84.4 85.1 82.1 86.5 86.2 87.9
15_12_145 87.6 89.9 79.1 87.2 90.2 758 55 54054 82.2 83.9 76.1 86.5 86.2 87.9
15_23_115 85.7 89.1 73.1 87.2 90.2 75.8 5_40_109 82.2 83.9 76.1 86.5 86.2 87.9
40_39_64 87.3 90.3 76.1 87.2 90.2 75.8 5_40_471 82.9 85.1 74.6 86.5 86.2 87.9
40_20_79 83.2 85.5 74.6 87.2 90.2 75.8 5_40_473 82.2 83.5 71.6 86.5 86.2 87.9
15_11_115 86 90.7 68.7 87.2 89.4 78.8 40_12_88 85.1 85.5 83.6 86.5 86.2 87.9
5_76_115 87.9 88.7 85.1 87.2 89.4 78.8 40_12_121 87 87.9 83.6 86.5 854 90.9
40_20_64 86.7 87.9 82.1 87.2 89.4 78.8 15_88_89 84.8 89.5 67.2 85.9 91.1 66.7
40_11_64 84.1 85.1 80.6 87.2 89.4 788 40 15 40 s8 84.8 89.5 67.2 85.9 90.2 69.7
40_467_64 84.8 86.7 71.6 87.2 89.4 78.8 15_39_88 87.3 91.5 71.6 85.9 90.2 69.7
15_4_29 86.3 87.5 82.1 87.2 88.6 81.8 15_39_79 87.9 91.9 73.1 85.9 90.2 69.7
15_5_121 90.8 935 80.6 87.2 87.8 84.8 15_62_64 84.8 89.1 68.7 85.9 90.2 69.7
5_121_79 83.8 85.5 71.6 87.2 87 87.9 15_62_79 85.7 90.3 68.7 85.9 90.2 69.7
5_39_121 86.3 87.9 80.6 87.2 86.2 90.9 15_466_88 84.1 88.7 67.2 85.9 90.2 69.7
15_76_471 86 90.7 68.7 86.5 91.9 66.7 45 15_88_472 85.1 89.9 67.2 85.9 90.2 69.7
15_94_471 86.3 91.1 68.7 86.5 91.1 69.7 15_88_474 85.1 89.9 67.2 85.9 90.2 69.7
15_31_88 844 89.1 67.2 86.5 91.1 69.7 15_143_471 86.3 91.5 67.2 85.9 90.2 69.7
15_31_471 86.3 91.1 68.7 86.5 91.1 69.7 15_468_471 86.7 91.5 68.7 85.9 90.2 69.7
15_54_115 87.6 923 70.1 86.5 91.1 69.7 15_469_471 86.3 91.1 68.7 85.9 90.2 69.7
15_109_88 85.1 89.9 67.2 86.5 91.1 69.7 15_134_471 87 91.9 68.7 85.9 90.2 69.7
15_109_471 86.7 915 68.7 86.5 91.1 69.7 50 15_471_115 87.3 92.7 67.2 85.9 90.2 69.7
15_467_88 84.1 88.7 67.2 86.5 91.1 69.7 15_29_88 85.1 88.7 71.6 85.9 89.4 72.7
15_64_471 86 915 65.7 86.5 91.1 69.7 15_29_469 86.3 89.1 76.1 85.9 89.4 72.7
15_88_145 844 89.1 67.2 86.5 91.1 69.7 15_102_467 86.9 90.7 72.7 85.9 89.4 72.7
15_88_134 84.4 89.1 67.2 86.5 91.1 69.7 15_102_64 85.4 89.5 69.7 85.9 89.4 72.7
15_88_473 84.4 89.1 67.2 86.5 91.1 69.7 15_102_79 86.3 90.7 69.7 85.9 89.4 72.7
15_145_471 86.7 915 68.7 86.5 91.1 69.7 55 15102 471 86.9 91.1 71.2 85.9 89.4 72.7
15_470_471 87.3 91.9 70.1 86.5 91.1 69.7 15_470_115 85.1 88.3 73.1 85.9 89.4 727
15_471_135 86.7 915 68.7 86.5 91.1 69.7 40_39_94 88.6 91.9 76.1 85.9 89.4 727
15_471_89 86.7 915 68.7 86.5 91.1 69.7 40_39_466 89.5 93.1 76.1 85.9 89.4 727
15_471_472 87 91.9 68.7 86.5 91.1 69.7 40_39_31 88.6 923 74.6 85.9 89.4 727
15_471_474 87 91.9 68.7 86.5 91.1 69.7 40_39_468 89.2 92.7 76.1 85.9 89.4 727
40_39_467 89.8 93.1 71.6 86.5 91.1 69.7 40_39_471 88.6 923 74.6 85.9 89.4 727
15_40_64 854 89.5 70.1 86.5 90.2 727 90 4 30 47 89.2 92.7 76.1 85.9 89.4 727
15_23_470 86.3 88.3 79.1 86.5 90.2 72.7 15.5.23 84.8 87.1 76.1 85.9 88.6 75.8
15_39_470 87 89.9 76.1 86.5 90.2 72.7 15_40_470 85.4 87.5 71.6 85.9 88.6 75.8
15_39_471 88.9 92.7 74.6 86.5 90.2 72.7 15_12_31 86.7 89.5 76.1 85.9 88.6 75.8
15_29_31 87 90.3 74.6 86.5 90.2 72.7 15_12_54 87 89.9 76.1 85.9 88.6 75.8
15_20_79 85.7 90.3 68.7 86.5 90.2 72.7 15_12_468 86.3 89.1 76.1 85.9 88.6 75.8
40_4_470 86 86.7 83.6 86.5 90.2 727 65 15_12_134 86.3 89.1 76.1 85.9 88.6 758
15_40_12 87.3 90.7 74.6 86.5 89.4 75.8 15_12_135 86.3 89.1 76.1 85.9 88.6 75.8
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Training cohort

Validation cohort

Training cohort

Validation cohort

Accu-  Sensi-  Speci-  Aceu-  Sensi-  Speci- Accu-  Semsi-  Speci-  Accu-  Sensi-  Speci-
SEQ racy tivity  fleity racy tiviy  ficity 9 SEQ racy tivity  fleity racy tivity  fleity
ID NO: (%) (%) (%) (%) (%) (%) ID NO: (%) (%) (%) (%) (%) (%)
15_23_39 87.9 90.3 79.1 85.9 88.6 75.8 5_40_79 83.8 85.9 76.1 85.9 87.8 78.8
15_39_31 87.3 90.3 76.1 85.9 88.6 75.8 5_79_113 84.8 85.9 80.6 85.9 87.8 78.8
15_39_109 873 90.3 76.1 85.9 88.6 75.8 40_4_20 85.1 85.5 83.6 85.9 87.8 78.8
15_39_108 87.3 90.3 76.1 85.9 88.6 758 10 40_20_145 854 86.7 80.6 85.9 87.8 788
15_39_135 87.3 90.3 76.1 85.9 88.6 75.8 40_121_79 84.8 86.7 71.6 85.9 87.8 788
15_39_89 87.3 90.3 76.1 85.9 88.6 75.8 454 468 84.1 86.7 74.6 85.9 87.8 78.8
15_39_472 87.3 90.3 76.1 85.9 88.6 75.8 15_5_40 835 87.5 68.7 85.9 87 81.8
15_29_76 86.3 89.1 76.1 85.9 88.6 75.8 15_12_4 87.6 89.9 79.1 85.9 87 81.8
15_29_102 87.3 90.7 74.2 85.9 88.6 75.8 15_4_ 102 86.3 87.9 80.3 85.9 87 81.8
15_29_466 86.3 89.1 76.1 85.9 88.6 758 5 1529 115 89.8 91.9 82.1 85.9 87 81.8
15_29_54 86 88.7 76.1 85.9 88.6 75.8 5_20_113 87.6 87.9 86.6 85.9 87 81.8
15_29_143 86.3 89.5 74.6 85.9 88.6 75.8 5_121_115 86.7 88.3 80.6 85.9 87 81.8
15_29_134 86 88.7 76.1 85.9 88.6 75.8 5_64_113 86 86.3 85.1 85.9 87 81.8
15_29_108 86.3 89.1 76.1 85.9 88.6 75.8 5_469_91 854 86.7 80.6 85.9 87 81.8
15_29_471 87 90.3 74.6 85.9 88.6 75.8 40_23_4 85.1 85.1 85.1 85.9 87 81.8
15_29_89 86.7 89.5 76.1 85.9 88.6 75.8 40_4_29 86 85.5 88.1 85.9 87 81.8
15_29_472 86.3 89.1 76.1 85.9 88.6 758 20 40 20 88 81.3 81.9 79.1 85.9 87 81.8
15_121_469 90.5 944 76.1 85.9 88.6 75.8 40_31_88 81.3 81.5 80.6 85.9 87 81.8
40_4_31 86.3 87.5 82.1 85.9 88.6 75.8 12_39_121 89.8 91.5 83.6 85.9 87 81.8
40_39_143 87.6 90.7 76.1 85.9 88.6 75.8 12_11_91 84.8 85.5 82.1 85.9 87 81.8
40_39_108 87.3 90.7 74.6 85.9 88.6 75.8 12_31_91 84.4 85.1 82.1 85.9 87 81.8
40_20_468 84.1 85.9 71.6 85.9 88.6 75.8 488 91 83.5 83.1 85.1 85.9 87 81.8
40_31_79 829 85.5 73.1 85.9 88.6 758 25 5.40_11 81.9 83.9 74.6 85.9 86.2 84.8
4_76_91 86 87.5 80.6 85.9 88.6 75.8 5_40_467 83.5 85.5 76.1 85.9 86.2 84.8
15_5_4 844 85.9 79.1 85.9 87.8 78.8 5_40_108 81.9 83.9 74.6 85.9 86.2 84.8
15_40_23 85.1 88.3 73.1 85.9 87.8 78.8 5_121_468 86.3 87.5 82.1 85.9 86.2 84.8
15_40_115 86.3 89.1 76.1 85.9 87.8 78.8 40_12_11 84.8 85.9 80.6 85.9 86.2 84.8
15_12_23 87.9 91.1 76.1 85.9 87.8 78.8 4_88_143 82.9 83.5 80.6 85.9 86.2 84.8
15_4_54 85.7 87.5 79.1 85.9 87.8 788 30 5.40_29 81.9 83.1 71.6 85.9 854 87.9
15_4_88 86.3 87.9 80.6 85.9 87.8 78.8 5_40_143 82.9 83.5 80.6 85.9 854 87.9
15_4_143 86.7 88.7 79.1 85.9 87.8 78.8 5_40_89 82.9 84.3 71.6 85.9 854 87.9
15_4_468 85.7 87.5 79.1 85.9 87.8 78.8 12_121_115 83.8 84.7 80.6 85.9 854 87.9
15_4_469 86 87.9 79.1 85.9 87.8 78.8 12_31_471 85.1 86.3 80.6 85.9 854 87.9
15_4_91 89.5 91.9 80.6 85.9 87.8 78.8
TABLE 11
Training cohort Validation cohort
Accu- Sensi- Speci- Accu- Sensi- Speci-
SEQ racy tivity ficity racy tivity ficity
ID NO: (%) (%) (%) (%) (%) (%)
15_40_115_121 91.1 94 80.6 94.2 95.1 90.9
12_15_115_121 93 95.6 83.6 94.2 95.1 90.9
15_115_121_471 914 94.8 79.1 94.2 95.1 90.9
15_91_115_121 914 94 82.1 94.2 95.1 90.9
12_15_64_115 89.5 92.7 77.6 93.6 95.1 87.9
15_39_115_121 91.1 94.8 77.6 92.9 95.1 84.8
15_20_115_121 924 93.1 89.6 92.9 943 87.9
15_23_115_121 91.1 935 82.1 92.9 935 90.9
15_94_115_121 914 94 82.1 92.9 935 90.9
15_62_115_121 914 94.4 80.6 92.9 935 90.9
15_115_121_143 90.5 935 79.1 92.9 93.5 90.9
15_115_121_134 90.8 94.4 77.6 92.9 93.5 90.9
12_15_91_115 90.2 92.7 80.6 923 95.1 81.8
12_15_121_145 89.5 91.5 82.1 923 943 84.8
15_91_121_143 91.1 94.8 77.6 923 943 84.8
15_91_121_145 89.8 93.1 77.6 92.3 94.3 84.8
5_12_15_121 90.8 93.1 82.1 92.3 93.5 §7.9
12_15_29 121 91.1 94 80.6 923 93.5 87.9
12_15_88_121 90.5 93.5 79.1 923 93.5 87.9
12_15_79_121 89.8 93.5 76.1 923 93.5 87.9
12_15_121_471 90.5 94 77.6 923 93.5 87.9
12_15_121_473 90.2 935 77.6 923 93.5 87.9
15_23_91_121 91.4 93.1 85.1 923 935 87.9
15_62_91 121 92.1 94.4 83.6 923 935 87.9
15_102_115_121 91.1 94 80.3 92.3 93.5 §7.9
15_108_115_121 90.5 93.5 79.1 923 93.5 87.9
12_15_40_121 90.8 94 79.1 923 927 90.9
4_12_15_121 89.2 91.5 80.6 923 92.7 90.9
12_15_20_121 90.8 92.7 83.6 923 927 90.9
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Validation cohort

Accu- Sensi- Speci- Accu- Sensi- Speci-
SEQ racy tivity ficity racy tivity ficity
ID NO: @ % % %) %)
4_15_115_121 91.1 94 80.6 923 92.7 90.9
15_115_121_474 90.5 94 77.6 923 92.7 90.9
5_39_102_115 88.5 89.5 84.8 923 92.7 90.9
5_39_115_471 89.5 91.1 83.6 923 92.7 90.9
12_40_64_473 87 87.9 83.6 923 92.7 90.9
15_39_115_471 89.2 93.1 74.6 91.7 95.9 75.8
15_31_91_121 89.5 93.1 76.1 91.7 943 81.8
39_40_121_135 914 944 80.6 91.7 943 81.8
15_40_91_121 90.5 935 79.1 91.7 933 84.8
111215121 90.2 935 77.6 91.7 93.5 84.8
12_15_31_121 90.8 94 79.1 91.7 933 84.8
12_15_115_471 91.1 94 80.6 91.7 933 84.8
15_91_94_ 121 90.2 935 77.6 91.7 93.5 84.8
15_76_115_121 90.2 935 77.6 91.7 93.5 84.8
15_91_102_121 91.1 935 81.8 91.7 933 84.8
11_15_91_121 90.5 935 79.1 91.7 93.5 84.8
15_31_115_121 91.1 944 79.1 91.7 93.5 84.8
15_54_91_121 90.2 935 77.6 91.7 93.5 84.8
15_91_121_134 90.8 94 79.1 91.7 93.5 84.8
15_91_108_121 90.2 935 77.6 91.7 93.5 84.8
15_91_121_471 90.8 935 80.6 91.7 93.5 84.8
15_89_91_ 121 89.5 93.1 76.1 91.7 93.5 84.8
15_91_121_473 90.2 935 77.6 91.7 93.5 84.8
15_91_121_474 90.2 935 77.6 91.7 93.5 84.8
5_12_39_115 92.1 93.1 88.1 91.7 93.5 84.8
5_39_115_135 87.9 89.5 82.1 91.7 93.5 84.8
5_12_15_115 89.8 923 80.6 91.7 92.7 87.9
5_15_115_121 90.8 93.5 80.6 91.7 92.7 87.9
12_15_23_121 90.2 93.1 79.1 91.7 92.7 87.9
4_12_15_115 89.5 923 79.1 91.7 92.7 87.9
12_15_76_121 90.2 93.5 77.6 91.7 92.7 87.9
12_15_54_121 914 94 82.1 91.7 92.7 87.9
12_15_109_121 90.5 93.5 79.1 91.7 92.7 87.9
12_15_121_468 914 94 82.1 91.7 92.7 87.9
12_15_121_134 90.2 93.5 77.6 91.7 92.7 87.9
12_15_108_121 90.8 94 79.1 91.7 92.7 87.9
12_15_89_121 89.8 93.1 77.6 91.7 92.7 87.9
12_15_91_121 92.1 944 83.6 91.7 92.7 87.9
12_15_121_474 90.5 94 77.6 91.7 92.7 87.9
4_11_15_121 89.8 92.7 79.1 91.7 92.7 87.9
11_15_102_121 90.1 93.1 78.8 91.7 92.7 87.9
15_54_102_121 90.1 93.1 78.8 91.7 92.7 87.9
15_102_108_121 89.8 92.7 78.8 91.7 92.7 87.9
15_115_121_466 90.5 94 77.6 91.7 92.7 87.9
15_54_115_121 914 944 80.6 91.7 92.7 87.9
15_109_115_121 91.7 944 82.1 91.7 92.7 87.9
15_64_115_121 91.7 95.2 79.1 91.7 92.7 87.9
15_88_115_121 90.2 93.5 77.6 91.7 92.7 87.9
15_79_115_121 91.7 95.6 77.6 91.7 92.7 87.9
15_115_121_145 90.5 94 77.6 91.7 92.7 87.9
15_115_121_468 90.8 93.5 80.6 91.7 92.7 87.9
15_23_121_471 90.8 93.5 80.6 91.7 91.9 90.9
4_15_109_121 90.8 93.1 82.1 91.7 91.9 90.9
15_62_121_471 914 94.8 79.1 91.7 91.9 90.9
11_15_115_121 90.5 93.5 79.1 91.7 91.9 90.9
15_39_40_115 88.6 91.5 77.6 91 95.1 75.8
15_31_40_121 89.2 93.1 74.6 91 943 78.8
15_23_39_115 87.3 91.1 73.1 91 943 78.8
15_31_39_121 91.1 95.2 76.1 91 943 78.8
15_79_121_468 91.7 95.6 77.6 91 943 78.8
20_39_40_115 90.5 92.7 82.1 91 94.3 78.8
12_15_115_134 90.2 93.5 77.6 91 93.5 81.8
15_39_121_468 914 94.4 80.6 91 93.5 81.8
15_39_91_121 914 94.8 79.1 91 93.5 81.8
15_31_109_121 90.8 94.4 77.6 91 93.5 81.8
15_31_64_121 90.2 94.4 74.6 91 93.5 81.8
15_64_121_134 89.8 94 74.6 91 93.5 81.8
15_88_91_121 90.5 944 76.1 91 93.5 81.8
15_79_91_121 914 95.2 77.6 91 93.5 81.8
5_12_91_115 93 93.5 91 91 91.1 90.9
5_12_76_115 90.8 91.9 86.6 89.7 91.9 81.8
4_15_29_115 91.1 923 86.6 89.7 91.1 84.8
12_15_23_115 90.2 92.7 80.6 89.7 92.7 78.8
5_12_115_472 91.1 915 89.6 89.7 91.1 84.8
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113
TABLE 11-continued

114

Training cohort

Validation cohort

Accu- Sensi- Speci- Accu- Sensi- Speci-
SEQ racy tivity ficity racy tivity ficity
ID NO: @ % % %) %)
15_39_76_121 91.1 944 79.1 89.7 91.9 81.8
12_15_23_115 90.2 92.7 80.6 89.7 99.7 78.8
15_40_121_134 90.8 935 80.6 89.7 91.1 84.8
4_5_12_115 89.5 90.3 86.6 9.1 88.6 90.9
5_12_115_469 90.8 915 88.1 9.1 91.1 81.8
512115143 91.1 91.9 88.1 88.5 88.6 87.9
5_12_40_115 90.5 91.1 88.1 88.5 894 84.8
5_12_23_115 88.9 89.5 86.6 87.8 88.6 84.8
51229 115 89.8 89.9 89.6 87.8 88.6 84.8
12_40_472_473 86.3 87.5 82.1 87.2 87.8 84.8
1_12_15_29 86.3 88.3 79.1 86.5 88.6 78.8
4_15_54_115 88.9 90.7 82.1 86.5 88.6 78.8
5_54_76_115 87.9 89.1 83.6 86.5 90.2 2.7
4_12_15_474 88.3 90.3 80.6 85.9 87 81.8
15_54_76_79 85.4 90.3 67.2 85.3 894 69.7
15_54_76_473 84.8 88.7 70.1 85.3 90.2 66.7
15_54_76_115 88.3 935 68.7 85.3 88.6 2.7
15_40_54_76 85.7 89.1 73.1 85.3 88.6 2.7
12_23_40_466 86.3 87.9 80.6 84 84.6 81.8
12_23_40_134 85.7 85.1 88.1 83.3 829 84.8
4.5_12_76 85.4 86.3 82.1 82.1 83.7 75.8

Comparative Example 1

<Biliary Tract Cancer Discriminant Performance of Exist-
ing Tumor Markers in Blood>

The concentrations of the existing tumor markers CEA
and CA19-9 in blood were measured in the training cohort
and the validation cohort obtained in Reference Example 1
above. When the concentrations of these tumor markers in
blood are higher than the reference values described in
Non-patent Literature 2 (CEA: 5 ng/mL. CA19-9: 37
U/mL), subjects are usually suspected of having cancer.
Thus, whether or not the concentrations of CEA and CA19-9
in blood exceeded their reference values was confirmed for
each sample, and the obtained results were assessed for the
ability of these tumor markers to detect cancer in biliary tract
cancer patients. The sensitivity of each existing marker in
the training cohort and the validation cohort was calculated.
The results are shown in Table 5. The sensitivity of CEA and
CA19-9 was as low as 31.3% and 68.2%, respectively, in the
training cohort, and was as low as 33.3% and 59.4%,
respectively, in the validation cohort, demonstrating that
neither of the markers is useful in the detection of biliary
tract cancer (Table 5).

On the other hand, as shown above in Tables 3 and 4 of
Examples 1 and 2, it can be concluded that all of the

30

%)
o

40

45

polynucleotides consisting of the nucleotide sequences rep-
resented by SEQ ID NOs: 1 to 125 have combinations of 1,
2 or more polynucleotides exhibiting sensitivity beyond the
existing biliary tract cancer markers and thus serve as
excellent diagnosis markers.

As shown in these Examples and Comparative Example,
the kit, etc, and the method of the present invention can
detect biliary tract cancer with higher sensitivity than the
existing tumor markers and therefore permit early decision
to carry out the surgical resection of a cancer site. As a result,
improvement in 5-year survival rate and reduction in the rate
of recurrence can be achieved.

INDUSTRIAL APPLICABILITY

According to the present invention, biliary tract cancer
can be effectively detected by a simple and inexpensive
method. This enables early detection, diagnosis and treat-
ment of biliary tract cancer. The method of the present
invention can detect biliary tract cancer with limited inva-
siveness using the blood of a patient and therefore allows
biliary tract cancer to be detected conveniently and rapidly.

All publications, patents, and patent applications cited
herein are incorporated herein by reference in their entirety.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 509

<210> SEQ ID NO 1

<211> LENGTH: 22

«212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

acaggugagg uucuugggayg cc

«210> SEQ ID NO 2
«211> LENGTH: 21

22
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-continued

<212> TYPE: RNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2
caggcaggug uaggguggag <
<210> SEQ ID NO 3

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

gcugggaagy caaagggacg u

<210> SEQ ID NO 4

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 4

caggaaggau uuagggacag gc
<210> SEQ ID NO 5

<21l> LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

gggagucuac agcaggyg

<210> SEQ ID NO 6

<211l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 6

cugguacagg ccugggggac ag

<210> SEQ ID NO 7

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 7

ugggegaggg cggcugageg ge
<210> SEQ ID NO 8

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 8

uugaucucgg aagcuaagce
<210> SEQ ID NO 9

«211> LENGTH: 21

«212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

ucaccuggcu ggcccgecca g

«210> SEQ ID NO 10

21

21

22

17

22

22

19

21
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-continued

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 10
ugcggcagag cugggguca

<210> SEQ ID NO 11

<21l> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 11

gagccaguug gacaggagce

<210> SEQ ID NO 12

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 12
augccuccee cggececgea g
<210> SEQ ID NO 13

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 13

cucggcgegyg ggcgcegggceu cc

<210> SEQ ID NO 14

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 14

aggceggggeg ccgcegggace go

<210> SEQ ID NO 15

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 15

acggcccagg cggcauuggu g

<210> SEQ ID NO 16

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 16

¢ggcgcgace ggccceggygy

«210> SEQ ID NO 17

«211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 17

ugaggggcag agagcgagac uuu

19

19

21

22

22

21

19

23



119

US 10,633,708 B2
120

-continued

<210> SEQ ID NO 18

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 18
ggauccgagu cacggcacca
<210> SEQ ID NO 19
<211>» LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 19
cuggggggag gagacccuge u
<210> SEQ ID NO 20
<21l> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20
guaggggegu ccegggegeg cggy
<210> SEQ ID NO 21

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 21
agggccgaag gguggaagcu gc
<210> SEQ ID NO 22

<211> LENGTH: 18

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 22
cggugagege ucgeugge
<210> SEQ ID NO 23
<211> LENGTH: 18
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

ccecageagga cgggageg

<210> SEQ ID NO 24

<211> LENGTH: 18

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 24
auccuaguca cggcacca

«210> SEQ ID NO 25

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 25

cugggccege ggcgggcgug gog

20

21

24

22

18

18

18

23
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<210>» SEQ ID NO 26

<211>» LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 26

accuggcage agggageguc gu

<210>» SEQ ID NO 27

<211> LENGTH: 18

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 27
uucccageca acgcacca
<210> SEQ ID NO 28
<21l> LENGTH: 20
<212> TYPE: RNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 28
gugucuggge ggacageuge
<210> SEQ ID NO 29
<21l> LENGTH: 20
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29
ggggaggugu gceagggeugg

<210> SEQ ID NO 30

<211l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 30

ggggguccee ggugcucgga uc

<210> SEQ ID NO 31

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 31

uggggauuug gagaaguggu ga

<210> SEQ ID NO 32

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 32

c€gggagcugg ggucugcagg u
<210> SEQ ID NO 33
<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 33

ugagggacce aggacaggag a

22

18

20

20

22

22

21

21
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<210>» SEQ ID NO 34

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 34
geugegggeu geggucaggg cg
<210> SEQ ID NO 35

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 35
uagcagcacg uaaauauugg cg
<210> SEQ ID NO 36

<21l> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 36
gacacgggeg acageugegyg coc
<210> SEQ ID NO 37

<21l> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 37

€ggggugggu gaggucgggce

<210> SEQ ID NO 38

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 38

ggaugguugg gggcggucgg cgu

<210> SEQ ID NO 39

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 39

gugaguggga gccccagugu gug

<210> SEQ ID NO 40

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 40
ugguggagga agagggcagce uc
<210> SEQ ID NO 41

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 41

22

22

23

20

23

23

22
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ggcggcggyyg agguaggcag

<210> SEQ ID NO 42

<211>» LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 42
ugggggagcee augagauaag agca
<210> SEQ ID NO 43

<21l> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 43

uguagagcayg ggagcaggaa gcu

<210> SEQ ID NO 44

<21l> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 44
geggaaggeyg gagceggcegga
<210> SEQ ID NO 45
<21l> LENGTH: 19
<212> TYPE: RNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 45
ggggagegag gggcegggge
<210> SEQ ID NO 4¢
<211> LENGTH: 21
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 456
ucuguggagu ggggugecug u
<210> SEQ ID NO 47

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 47
aggcacgguyg ucagcaggce

<210> SEQ ID NO 48

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 48

aaaccguuac cauvuacugag uu

<210> SEQ ID NO 49

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 49

20

24

23

20

19

21

19

22



127

US 10,633,708 B2

-continued

128

ggcuggagcg agugcagugg ug

<210> SEQ ID NO 50

<211>» LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 50

cuccgggacy gouggge

<210> SEQ ID NO 51

<211>» LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 51
cugggggacg cgugagcgcg agce
<210> SEQ ID NO 52

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 52

caggcacggg ageucaggug ag

<210> SEQ ID NO 53

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 53
gugceggaacg cuggecgggg <g
<210> SEQ ID NO 54

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 54

gugceguggug gceucgaggceg ggg

<210> SEQ ID NO 55

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 55
uucagauccc agcggugccu cu
<210> SEQ ID NO 56

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 56

cecaugecue cugeegeggu ¢

<210> SEQ ID NO 57

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

22

17

23

22

22

23

22

21
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<400> SEQUENCE: 57

acaggagugg gggugggaca u

<210> SEQ ID NO 58

<211>» LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 58

guggggccag gcggugyg

<210> SEQ ID NO 59

<21l> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 59
agaggcuuug ugcggauacy ggg
<210> SEQ ID NO 60

<21l> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 60
€ggggucgge ggegacgug
<210> SEQ ID NO 61

<211l> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 61

agaagaaggc ggucggucug c¢gg

<210> SEQ ID NO 62

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 62
ceggecgeeg gouccgecee g
<210> SEQ ID NO 63
<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 63

€gggccggag gucaagggeg u

<210> SEQ ID NO 64

<211>» LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 64

uagggggegg cuuguggagu gu

<210> SEQ ID NO 65

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

21

17

23

19

23

21

21

22
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<400> SEQUENCE: 65

ccuggggaca ggggauuggg gcag

<210>» SEQ ID NO 66

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 66
accaggaggce ugaggccceu
<210> SEQ ID NO 67
<21l> LENGTH: 17
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 67

gceugggcegag gcuggca

<210> SEQ ID NO 68

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 68

ugcagggguc gggugggcca gg

<210> SEQ ID NO 69

<211> LENGTH: 18

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 69
aucccaccuc ugccacca
<210> SEQ ID NO 70
<211> LENGTH: 23
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 70

geceeggege gggceggguuc ugg

<210> SEQ ID NO 71

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 71
gugggugeug gugggageceg ug
<210» SEQ ID NO 72

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 72
aucccaccac ugccaccau

<210> SEQ ID NO 73

«<211> LENGTH: 19
«212> TYPE: RNA

24

20

17

22

18

23

22

19
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 73
aauggauuuu uggagcagyg

<210>» SEQ ID NO 74

<211>» LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 74
cggggccaga gcagagage

<210> SEQ ID NO 75

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 75
acucggcuge gguggacaag u
<210> SEQ ID NO 76

<21l> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 76

aaggggcugg gggagcaca

<210> SEQ ID NO 77

<21l> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 77
ucacaccuge cucgecceecee
<210> SEQ ID NO 78
<211> LENGTH: 17
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 78

ggauggagga ggggucu

<210> SEQ ID NO 79

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 79
cugaauagcu gggacuacag gu
<210> SEQ ID NO 80

<211> LENGTH: 23

«212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 80

€gggcuguce ggaggggucg gcu

<210> SEQ ID NO 81
«211> LENGTH: 21

19

19

21
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20

17
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23
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<212> TYPE: RNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 81
caggaguggg gggugggacg u
<210> SEQ ID NO 82
<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 82

cggguagaga gggcaguggg agg

<210> SEQ ID NO 83

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 83
cuuccgecee geegggegue g
<210> SEQ ID NO 84

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 84
agacugacgg cuggaggcec au
<210> SEQ ID NO 85

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 85

cagggcugge agugacaugg gu

<210> SEQ ID NO 86

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 86
geugggauua caggcaugag cc
<210> SEQ ID NO 87

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 87

uggggcgggg caggucccug ¢

<210> SEQ ID NO 88

«211> LENGTH: 22

«212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 88

agugggagga caggaggcag gu

«210> SEQ ID NO 89

21
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<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 89
uggcucaguu cagcaggaac ag
<210> SEQ ID NO 90

<21l> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 90

ccccagygygcy acgcggcegygyg

<210> SEQ ID NO 91

<21l> LENGTH: 26

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 91
cucggeagayg gogoguagee cecgec
<210> SEQ ID NO 92

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 92
cguccegggyg cugegegagyg ca
<210> SEQ ID NO 93

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 93

ucggggaguc ugggguccgg aau

<210> SEQ ID NO 94

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 94
cggggcageu caguacagga u
<210> SEQ ID NO 95
<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 95
ceucccugec cgecucucug cag
«210> SEQ ID NO 96

«211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 96

agacacauuu ggagagggaa cc

22

20
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<210> SEQ ID NO 97

<211>» LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 97

cguggaggac gaggaggagg <

<210> SEQ ID NO 98

<211>» LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 98
cacacaggaa aagcggggee cug
<210> SEQ ID NO 99

<21l> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 99
uggauuuuug gaucaggga

<210> SEQ ID NO 100

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 100
guguggeegg caggegggug g
<210> SEQ ID NO 101

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 101
agggacggga cgceggugceag ug
<210> SEQ ID NO 102
<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 102

gguggccegyg ccgugccuga gg

<210> SEQ ID NO 103

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 103

guggguugygyg gcgggcucug

«210> SEQ ID NO 104

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 104

uggcggeggu aguuauggge uu

21
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<210>» SEQ ID NO 105

<211>» LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 105

gugaggaggyg gcuggcaggyg ac

<210> SEQ ID NO 106

<211> LENGTH: 18

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 106

ggugggeuuc ccggaggy

<210> SEQ ID NO 107

<21l> LENGTH: 18

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 107
ageaggugeyg gggeggeyg

<210> SEQ ID NO 108

<21l> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 108

aggcagguua ucugggeug

<210> SEQ ID NO 109

<211l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 109

uggeuguugg agggggeagg ¢
<210> SEQ ID NO 110

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 110

€ggcggggac ggcgauuggu ¢

<210> SEQ ID NO 111

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 111
auccaguucu cugagggggc u
<210> SEQ ID NO 112

<211> LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 112

accccacuce ugguacce

22
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<210>» SEQ ID NO 113

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 113
cuuccccecca guaaucuuca uc
<210> SEQ ID NO 114
<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 114

cCcccuggggce ugggcaggcyg gda

<210> SEQ ID NO 115

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 115
gugccageug caguggggga g
<210> SEQ ID NO 116
<211l> LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 116

g9gcgggugcyg ggggugy

<210> SEQ ID NO 117

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 117
agecggugcuc cugegggeeg a
<210> SEQ ID NO 118

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 118
ugaggggecu cagaccgagc uuuu
<210> SEQ ID NO 119

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 119

acaggcggceu guagcaaugyg ggg

<210> SEQ ID NO 120

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 120

22
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ucucuucauc uacccccecag

<210> SEQ ID NO 121

<211>» LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 121
agcagggeuyg gggauugea
<210> SEQ ID NO 122
<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 122
ggcuacaaca caggacccygg go
<210> SEQ ID NO 123
<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 123

ugggggagga aggacaggcc au

<210> SEQ ID NO 124

<21l> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 124

gggceugggyge geggggaggu

<210> SEQ ID NO 125

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 125

cugggagggg cuggguuugg <

<210> SEQ ID NO 126

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 126

caggcaggga ggugggacca ug

<210> SEQ ID NO 127

<211> LENGTH: 25

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 127
acuugggeag gagggacccu guaug
<210> SEQ ID NO 128

<21l> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 128
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ugggeugagg gcaggaggcec ugu

<210>» SEQ ID NO 129

<211>» LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 129

uguaggcaug aggcagggcce cagg

<210> SEQ ID NO 130

<211>» LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 130
agugggaggce cagggcacgg ca
<210> SEQ ID NO 131
<21l> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 131

gggggggeag gaggggcuca ggg

<210> SEQ ID NO 132

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 132
cugggcucgg gacgegegge u
<210> SEQ ID NO 133
<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 133

uuggggaaac ggccgcugag ug

<210> SEQ ID NO 134

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 134

agcaugacag aggagaggug g

<210> SEQ ID NO 135

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 135
gggaccauce ugecugeugu gg
<210> SEQ ID NO 136
<211> LENGTH: 22

<212> TYPE: RNA
<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 136

ggguggggau uuguugcauu ac

<210>» SEQ ID NO 137

<211>» LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 137
cggggocgua gcacugucug aga
<210>» SEQ ID NO 138

<21l> LENGTH: 25

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 138
agggaucgceg ggegggugge ggecu
<210> SEQ ID NO 139

<21l> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 139
ggggecugge ggugggegy

<210> SEQ ID NO 140

<21l> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 140
acucaaacug ugggggcacu

<210> SEQ ID NO 141

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 141

gcagggacag caaaggggug ¢

<210> SEQ ID NO 142

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 142
accacugcac uccagccuga g
<210> SEQ ID NO 143

<211>» LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 143
ccecggageca ggaugcageu ¢©
<210> SEQ ID NO 144

<211> LENGTH: 22

<212> TYPE: RNA
<213> ORGANISM: Homo sapiens

22

23

25
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<400> SEQUENCE: 144
uggaguguga caaugguguu ug
<210>» SEQ ID NO 145

<211>» LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 145
ceeecgecace gecuugy

<210> SEQ ID NO 146

<21l> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 146
aaaaggcgygyg agaageccca

<210> SEQ ID NO 147

<21l> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 147

ugugggacug caaaugggag

<210> SEQ ID NO 148

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 148

uggggaaggce uuggcaggga aga

<210> SEQ ID NO 149

<211> LENGTH: 86

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 149

ugccagucuc uagguccecug agacccuuua accugugagg acauccaggg ucacagguga

gguucuuggyg agccuggegu cuggece

<210> SEQ ID NO 150

<211> LENGTH: 69

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 150

cecgggeagge agguguaggg uggagcoccac uguggouccu gacucagece ugeugecuuc

accugccag

«210> SEQ ID NO 151

<211> LENGTH: 110

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 151

ggcuacaguc uuucuucaug ugacucgugg acuucccuul gucauccuau gcecugagaau

22
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auaugaagga ggcugggaag gcaaagggac guucaauugu caucacuggc

<210> SEQ ID NO 152

<211>» LENGTH: 70

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 152

aaaagccugu cocuaaguce cucccagecu uccagaguug gugecaggaa ggauuuaggyg
acaggcuuug

<210>» SEQ ID NO 153

<21l> LENGTH: 76

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 153

ccgaugecuc gggagucuac agecagggeca ugucugugag ggceccaaggg ugcauguguc
ucccagguuu cgguge

<210> SEQ ID NO 154

<21l> LENGTH: 84

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 154

cucccecaugyg cocugucuee caacccuugu accagugeoug ggceucagace cugguacagyg

c¢cugggggac agggaccugg ggac

<210> SEQ ID NO 155

<211> LENGTH: 65

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 155

gaggguggge gagggeggeu gagoggeuce auccecegge cugoucauce coeucgeceu
cucag

<210> SEQ ID NO 156

<211> LENGTH: 61

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 156

ucucguuuga ucucggaage uaagcagggu ugggecuggu uaguacuugg augggaaacu
u

<210> SEQ ID NO 157

<211> LENGTH: 53

<212> TYPE: RNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 157

guuugaucuc ggaagcuaag cagggucggg ccugguuagu acuuggaugg gag
<210> SEQ ID NO 158

<21l> LENGTH: 87

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 158
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gugaggceggg gcecaggaggg uguguggegu gggugceugeg gggecgucag ggugecugeg
ggacgcucac cuggcuggece cgcccag

<210>» SEQ ID NO 159

<211>» LENGTH: 62

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 159

ccuucugegy cagagcouggyg gucaccagec cucauguacu ugugacuucu cccecugecac
ag

<210> SEQ ID NO 160

<21l> LENGTH: 94

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 160

aauucagece ugecacugge uuaugucaug accuugggeu acucaggceug ucugcacaau
gagccaguug gacaggagca gugccacuca acuc

<210> SEQ ID NO 161

<21l> LENGTH: 63

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 161

ggeuccgeayg ggeecuggeg caggcaucca gacageggge gaaugecuce cceggecceyg
cag

<210> SEQ ID NO 162

<211> LENGTH: 47

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 162

cucggegegyg ggegegggeu ccggguuggg gcegagcecaac gceegggyg

<210> SEQ ID NO 163

<211> LENGTH: 93

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 163

ccuuccggeg ucccaggegg ggegeegegg gaccgoecuc gugucugugg cggugggauc

cegeggocgu guuuuccugyg uggeceggee aug

<210> SEQ ID NO 164

<21l> LENGTH: 95

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 164

gacaccacau geuceuecag gocugoouge ceuccaggue auguuceagu gucccacaga
ugcagcacca cggceecagge ggcauuggug ucace

<210> SEQ ID NO 165

«<211> LENGTH: 54
«212> TYPE: RNA
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<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 165

ggacaagggce ggcgegaccyg gecaggggou cuugggogge cgeguuucee cuce

<210> SEQ ID NO 166

<211> LENGTH: 94

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 166

auaaaggaag uuaggcugayg gggcagagag cgagacuuuu cuauuuucca aaagcucggu
cugaggcece ucagucuuge uuccuaacce gogce

<210> SEQ ID NO 167

<21l> LENGTH: 55

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 167

ccggauccga gucacggeac caaauuucau goguguccogu gugaagagac cacca
<210> SEQ ID NO 1¢68

<21l> LENGTH: 65

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 168

gucuccuggy gggaggagac ccugcucuce cuggcagcaa gocucuccug cccuuccaga
uuage

<210> SEQ ID NO 169

<211> LENGTH: 98

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 169

€gagguaggg gcgucceggg cgegegggeg ggucccagge ugggeccecuc ggaggecggyg

ugcucacuge cccguceegg cgceocguguce uccuccag

<210> SEQ ID NO 170

<211> LENGTH: 64

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 170
aguucaggge cgaagggugyg aagougeougg ugcucaucuc agecucugee cuuggecuce
ceayg

<210> SEQ ID NO 171

<211>» LENGTH: 74

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 171

gecagecoceggu gagcegeucge uggocuggca gugcgucgga agaacagggce ggguggggece

gcgcacaucu cugce

«<210> SEQ ID NO 172
«211> LENGTH: 56
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160

<212> TYPE: RNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 172

cgaccgcacce cgeccgaage ugggucaagg agcccagcag gacgggageyg cggcge
<210>» SEQ ID NO 173

<211> LENGTH: 68

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 173

gugcaaagag caggaggaca ggggauuuau cucccaaggg aggucccecug auccuaguca
cggcacca

<210> SEQ ID NO 174

<21l> LENGTH: 92

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 174

cgeugogeuu cugggcececge ggcgggeguyg gggcougecoayg ggecggucga ccagegogece
guagcucceyg aggcecgage cgcgaccege gg

<210> SEQ ID NO 175

<21l> LENGTH: 72

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 175

gauuucagug accuggeage agggageguc gucaguguuu gacuguduau gguaugucag

ggagcugguu cc

<210> SEQ ID NO 176

<211> LENGTH: 49

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 176
uucccageca acgcaccaaa aaugauaugg gucuguuguc uggagaaac
<210> SEQ ID NO 177

<211> LENGTH: 92

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 177

gucagugucu gggcggacag cugcaggaaa gggaagacca aggcuugcoug ucuguccagu

cugccacccu acccugucug uucuugccac ag

<210>» SEQ ID NO 178

<211> LENGTH: 69

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 178

gaggagggga ggugugcagg gcugggguca cugacucugc uuccccugec cugcauggug

uccccecacag

«210> SEQ ID NO 179
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<211> LENGTH: 96

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 179

cucgggaggy gcgggagggyg gouccceggu goucggaucu cgagggugcou uauuguucgyg
uccgagecug ggucucecuc uucceeccaa ceecce

<210>» SEQ ID NO 180

<211> LENGTH: 65

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 180

ugucugggga uuuggagaag uggugagcege aggucuuugyg caccaucucc ccuggucccu
uggeu

<210> SEQ ID NO 181

<21l> LENGTH: 61

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 181

gggggcgggda gouggggucu gcagguucge acugaugcocu goucgccecug ucucccgeua
g

<210> SEQ ID NO 182

<21l> LENGTH: 72

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 182

gagucugagyg gacccaggac aggagaagge cuauggugau uugcauucuu ccugceocugg
cuccauccuc ag

<210> SEQ ID NO 183

<211> LENGTH: 70

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 183

cucgggeceg accgegecgyg cccgeaccuc ceggeccgga geugegggeu geggucaggyg

cgaucccggy

<210> SEQ ID NO 184

<211> LENGTH: 89

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 184

gucagcagug ccuuagcagc acguaaauau uggcguuaag auucuaaaau uaucuccagu
auuaacugug cugcugaagu aagguugac

<210> SEQ ID NO 185

<211> LENGTH: 81

<212> TYPE: RNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 185

guuccacucu agcagcacgu aaauvauuggce guagugaaau auauauuaaa caccaauauu

60

96

60

65

60

6l

60

72

60

70

60

89

60



US 10,633,708 B2
163

-continued

164

acugugcuge uuuaguguga ¢

<210> SEQ ID NO 186

<211> LENGTH: 98

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 186

uucucaccce ¢gecugacac gggcgacage ugceggoccge uguguucacu cgggcecgagu
gogucuccuy ucaggcaadyg gagagcagag ccccccug

<210> SEQ ID NO 187

<21l> LENGTH: 73

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 187

cggcgacgge gggguggguy aggucgggcee ccaagacucyg ggguuugecy ggegecucay
uucaccgegy ¢cg

<210> SEQ ID NO 188

<21l> LENGTH: 86

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 188

cgecugageg ugcagcagga caucuuccug accugguaau aauuagguga gaaggauggu

ugggggcggu cggcguaacu caggga

<210> SEQ ID NO 189

<211> LENGTH: 83

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 189
gugaguggga gceccagugu gugguugggg ccauggeggg ugggeageee agecucugag
ccuuccucgu cugucugece cag
<210> SEQ ID NO 190

<211> LENGTH: 62

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 190

gaggguggug gaggaagagg gcagcuccca ugacugccug accgccuucu Cuccuccccc
ag

<210> SEQ ID NO 191

<21l> LENGTH: 80

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 191

gogucaagau ggeggegygyyg agguaggeag ageaggacge cgeugeugee geegacacey
ccgecuccge uccagucgcec

<210> SEQ ID NO 192

«<211> LENGTH: 81
«212> TYPE: RNA
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<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 192

aguugguggy ggagccauga gauaagagca ccuccuagag aauguugaac uaaaggugcec
cucucuggeu ccuccccaaa g

<210>» SEQ ID NO 193

<21l> LENGTH: 76

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 193

gagggagcug uagagcagdg agcaggaagce uguguguguc cagceccugac cuguccuguu
cugcccecay ccecue

<210> SEQ ID NO 194

<21l> LENGTH: 96

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 194

gecucugggge gugceegecge cgucgceugee accuccecua ccgcouagugyg aagaagaugg
cggaaggegy ageggeggau cuggacacce agceggu

<210> SEQ ID NO 195

<21l> LENGTH: 60

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 195

cgeuggguce gegegceceug ggeegggega uguccgeuuyg ggggagegayg gggeggyycey
<210> SEQ ID NO 196

<211> LENGTH: 61

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 196

uccgeucugu ggaguggggu gecuguccee ugccacuggg ugacccaccee cucuccacca

g

<210> SEQ ID NO 197

<211> LENGTH: 94

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 197

cgggeagegy gugccaggea cggugucage aggcaacaug gecgagagge cggggecucce
gggcggegee gugucegcega ccgoguacee ugac
<210> SEQ ID NO 198

<211> LENGTH: 72

«<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 198

cuugggaaug gcaaggaaac cguuaccauu acugaguuua guaaugguaa ugguucucuu

gcuauaccca ga
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<210> SEQ ID NO 199

<211> LENGTH: 68

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 199

ugcccaggcou ggagegagug caguggugea gucaguccua gcucacugea gocucgaacu
ccugggcu

<210>» SEQ ID NO 200

<21l> LENGTH: 89

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 200

accuccggga cggcugggey coggceggoecyg ggagauccge geuuccugaa ucccggcecgyg
cecegeocogge goccguecge cogeggguc

<210> SEQ ID NO 201

<21l> LENGTH: 79

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 201

cucgagguge ugggggacge gugagcgcega gecgouuccu cacggcoucgyg ccgeggegeyg
uagcceeege cacaucggyg

<210> SEQ ID NO 202

<211> LENGTH: 83

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 202

aauagagggu gcacaggcac gggagcucag gugaggcagg gagcugagcou caccugaccu

cccaugcecug ugcacccucu auu

<210> SEQ ID NO 203

<211> LENGTH: 61

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 203

gugeggaacyg cuggecgggyg cgggagggga agggacgeee ggecggaacyg cegeacucac

g

<210> SEQ ID NO 204

<211> LENGTH: 74

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 204

gugcguggug gcucgaggcy gggguggggyg Ccocucgcccuyg cuugggeccu ¢ocugaccuc
uccgeucege acag

<210> SEQ ID NO 205

<211> LENGTH: 119

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 205
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ccaugaggag cuggcagugg gauggccugg ggguaggage guggcuucuyg gagcuagace
acauggguuc agaucccagc ggugecoucua acuggccaca ggaccuuggyg cagucagcou
<210> SEQ ID NO 206

<211>» LENGTH: 62

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 206

gugggucucyg caucaggagg caaggccagg acccgcougac ccaugcocuce ugecgogguc
ag

<210> SEQ ID NO 207

<21l> LENGTH: 81

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 207

cauccuccuu acgucccace coccacuccu guuucuggug aaauauucaa acaggagugyg

gggugggaca uaaggaggau a

<210> SEQ ID NO 208

<21l> LENGTH: 88

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 208

guggggceag gcegguggugg geacugeugg ggugggeaca gcagccaugce agagegggea
uuugacceeyg ugccacecuu uuccecag
<210> SEQ ID NO 209

<211l> LENGTH: 85

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 209

ggcgecuccu gcoucugeugu gecgecaggg ccuccecuag cgegecuucu ggagaggeuu

ugugcggaua cggggcugga ggeau

<210> SEQ ID NO 210

<211> LENGTH: 59

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 210

cggggucgge ggcgacguge ucagcuugge acccaaguuc ugecgceucceg acgacegge
<210> SEQ ID NO 211

<211> LENGTH: 68

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 211

gaauggaaga agaaggeggu cggucugegg gagecaggec gcagagecau ccgecuucug
uccauguc

<210> SEQ ID NO 212

<211> LENGTH: 80

<212> TYPE: RNA
<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 212

cgggaaugcce goggegggga cggogauugg uccguaugug uggugcecace ggeogecgge
uccgeoeegy ccccegecce

<210>» SEQ ID NO 213

<211> LENGTH: 64

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 213

aacccoggge cggaggucaa gggeogucgeu ucucccuaau guugecucuu uuccacggeco
ucag

<210> SEQ ID NO 214

<21l> LENGTH: 62

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 214

uggccuaggdy ggcggcuugu ggaguguaug ggougageocu ugeucugouc cocegaccee
ag

<210> SEQ ID NO 215

<211l> LENGTH: 82

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 215

aaggagcacu cacuccaauu ucccuggacu gggggcagge ugcecaccucce uggggacagyg

ggauugggge aggauguuce ag

<210> SEQ ID NO 216

<211> LENGTH: 72

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 216

ucuccucgag gggucucugc cucuacccag gacucuuuca ugaccaggag geugaggecce
cucacaggeg gc

<210> SEQ ID NO 217

<211> LENGTH: 63

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 217

gecaugeuggg cgaggcugge aucuagcaca ggegguagau gcuugcucuu gecauugeaa
uga

<210> SEQ ID NO 218

«211> LENGTH: 78

«212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 218

ggccucagge aggcgcacce gaccacauge auggceuggug gceggegugea ggggucgggu

gggceaggceu guggggcyg
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<210>» SEQ ID NO 219

<211>» LENGTH: 73

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 219

accuuuccag cucaucccac cucugocace aaaacacuca ucgcgggguc agagggaguyg
ccaaaaaagy uaa

<210> SEQ ID NO 220

<21l> LENGTH: 80

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 220

gguuccggayg ccccggegeyg ggcggguucu gggguguaga cgeugeugge cagecagece
cagccgaggu ucucggeace

<210> SEQ ID NO 221

<211l> LENGTH: 63

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 221

aauggguggy ugeugguggyg agecgugece uggccacuca uucggcoucuce ucccucaccee
uag

<210> SEQ ID NO 222

<21l> LENGTH: 89

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 222

ucuccguuua ucccaccacu gecaccauua uugcuacugu ucagcaggug cugouggugg

ugauggugau agucuggugg gggcggugyg

<210> SEQ ID NO 223

<211> LENGTH: 73

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 223
uguauccuug aauggauuuu uggagcagga guggacaccu gacccaaagg aaaucaaucc
auaggcuage aau

<210> SEQ ID NO 224

<211> LENGTH: 61

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 224

aacugcgggg ccagagcaga gagcccuuge acaccaccag ccucuccucce cugugeccca

g

<210> SEQ ID NO 225

<21l> LENGTH: 68

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 225
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gacucggeug cgguggacaa guccggoucce agaaccugga caccgceucag ccggcecgegg

cagggguc

<210> SEQ ID NO 226

<211>» LENGTH: 110

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 226

gucuaccagg ugugggecca gouuuvacaua guucaugcoug aggcecgggau uucaugcaga

aaacugguug caaaaggugc ugaaggggcu gggggagcac aagggagaay

<210> SEQ ID NO 227

<21l> LENGTH: 73

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 227

gugggegggy gceaggugugu gguggguggu ggcecugeggu gagcagggec cucacaccug
ceucgeceeee cag

<210> SEQ ID NO 228

<21l> LENGTH: 60

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 228

ugugaaugac ccccuuccag agcecaaaauc accagggaug gaggaggggu cuuggguacu
<210> SEQ ID NO 229

<211> LENGTH: 59

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 229

ugaaguacca gcuacucgag aggucagagg auugeuccug aauageuggg acuacaggu
<210> SEQ ID NO 230

<211> LENGTH: 90

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 230

cgggegggge ggguccggee gecuccgage ceggecggca gecceceggee uuaaagcegey

ggeugucegy aggggucgge uuucccaccg

<210> SEQ ID NO 231

<211> LENGTH: 102

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 231

uguguucccu auccuccuua ugucccacce ccacuccugu uugaauauuu caccagaaac

aggagugggyg ggugggacgu aaggaggaug ggggaaagaa ca

<210> SEQ ID NO 232

<211> LENGTH: 75

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 232

ggcugugecyg gguagagagg gcagugggag guaagagcouc uucacccuuc accaccuucu
ccacccagca uggcee

<210>» SEQ ID NO 233

<211>» LENGTH: 70

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 233

ggcegeggeyg cgcaagaugyg cggagggece gggeaccgee ccuuccgece cgecgggogu
cgcacgagyce

<210> SEQ ID NO 234

<211l> LENGTH: 86

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 234

auucuaggug gggagacuga cggcuggagg cccauvaagcu gucuaaaacu ucggecccca

gauuucuggu cuccccacuu cagaac

<210>
<21l>
<212>
<213>

<400>

SEQ ID NO 235

LENGTH: 67

TYPE: RNA

ORGANISM: Homo sapiens

SEQUENCE: 235

cugguccauu ucccugecau ucccuuggeu ucaauuuacu cccagggeuy gcagugacau

gggucaa

<210> SEQ ID NO 236

<211> LENGTH: 99

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 236

cgcceaccuc agecuccecaa aaugcuggga uuacaggcau gagecacuge ggucgaccau
gaccuggaca uguuugugec caguacuguc aguuugcag

<210> SEQ ID NO 237

<211> LENGTH: 66

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 237

ccgagugggg cggggcaggu cccugeaggg acugugacac ugaaggaccu gcaccuucge

ccacay

<210> SEQ ID NO 238

<211> LENGTH: 73

«<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 238

guucaagugy gaggacagga ggcaggugug guuggaggaa gcagccugaa ccugcoucce

ugacauucca cag
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<210> SEQ ID NO 239

<211> LENGTH: 68

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 239

cuccggugece uacugageug auvaucaguuc ucauuuuaca cacuggcuca guucagcagyg
aacaggag

<210>» SEQ ID NO 240

<21l> LENGTH: 73

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 240

cucugccuce cgugecuacu gagcugaaac acaguugguu uguguacacu ggcucaguuc
agcaggaaca ggg

<210> SEQ ID NO 241

<21l> LENGTH: 80

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 241

ugagaggcceg caccuugecu ugcugecegg gecgugeace cgugggecee agggcegacge

gg9cgggggcg geccuagcega

<210> SEQ ID NO 242

<211> LENGTH: 66

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 242

ageageecuc ggeggecegg ggggegygeg geggugeceg ucceggggeu gegegaggea
caggeg

<210> SEQ ID NO 243

<211> LENGTH: 59

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 243

cugugucggg gagucugggg uccggaauuc uccagagocu cugugecccu acuuccecag
<210> SEQ ID NO 244

<211> LENGTH: 68

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 244

gecauccugua cugagcugee ccgaggeccu ucaugougee cageucgggg cagcoucagua

caggauac

«210> SEQ ID NO 245

<211> LENGTH: 64

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 245

uccuguacug agcugccecceg agcugggcag caugaagggce cucggggcag cucaguacag
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gaug

<210> SEQ ID NO 246

<211> LENGTH: 59

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 246

cuccagggayg acagugugug aggccucuug ccauggecouce cceugeccgeo ucucugeag
<210> SEQ ID NO 247

<21l> LENGTH: 97

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 247

aucugaguug ggaggguccee ucuccaaaug ugucuugggy ugggggauca agacacauuu
ggagagggaa c¢cucccaacu cggocucuge caucauu

<210> SEQ ID NO 248

<211l> LENGTH: 103

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 248

gugucggeug uggegugacu gucccucugu gucceccacu aggceccacug cucaguggag
cguggaggac gaggaggagg ccguccacga gcaaugcecag cau

<210> SEQ ID NO 249

<21l> LENGTH: 72

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 249

cecaggcacac aggaaaageg gggeccouggg uucggcougou accccaaagy ccacauucuc
cugugcacac ag

<210> SEQ ID NO 250

<211> LENGTH: 78

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 250

gagcgucacg uugacacuca asaaguuuca gauuuuggaa cauuucggau uuuggauuuu
uggaucaggg augcucaa

<210> SEQ ID NO 251

<211> LENGTH: 87

<212> TYPE: RNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 251

guguggccegg caggcgggug ggcgggggcg gecgguggga accccgceccce gcecccoccgcegcece

cgcacucace cgceccgucuc cccacag

<210> SEQ ID NO 252

<211l> LENGTH: 96

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 252
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184

cgggceccegy gogggeggga gggacgggac goggugeagu guuguuuuuu cccccgecaa
uauugcacuce gucceggccu ¢cggecceae cggoce

<210> SEQ ID NO 253

<211> LENGTH: 115

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 253

ggugccgagy gecgucegge auccuaggceg ggucgcougeg guaccucccu ccugucugug
gceggugggau cccguggecg uguuuuccug guggeccgge cgugecugag guuuc
<210> SEQ ID NO 254

<211l> LENGTH: 102

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 254

geuuaucgayg gaaaagaucg agguggguug gggcgggeouc uggggauuug gucucacagce
ccggauccca goccacuuac cuugguuacu cuccuuccuu cu

<210> SEQ ID NO 255

<21l> LENGTH: 63

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 255

ugguggegge gguaguuaug ggcouucucuu ucucaccage ageceeuggg cegecgecue
ceu

<210> SEQ ID NO 256

<211> LENGTH: 67

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 256

gugaggaggy gcuggcaggg accccuccaa guuggggacg gcagccagec ccugcucace

ccucgcec

<210> SEQ ID NO 257

<211> LENGTH: 73

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 257
gaaaacaacc aggugggcuu cccggaggge ggaacaccca gecccagceau ccagggouca
ceuaccacgu uug

<210>» SEQ ID NO 258

<211> LENGTH: 105

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 258

gcegggeggcyg geggeggeag cagcagceagg ugceggggegg cggcecgegeu ggcecgeucga

cuccgcagceu goucguucug cuucuccage uugcgcacca gouce

«210> SEQ ID NO 259
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186

<211> LENGTH: 47

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 259

aggcagguua ucugggcuge caucucccac uggcougeuug cougecu
<210>» SEQ ID NO 260

<21l> LENGTH: 80

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 260

accugaggayg ccagcccuce ucccgcacce aaacuuggag cacuugaccu uuggcuguuyg

gagggggcag gcucgcgggu

<210> SEQ ID NO 261

<21l> LENGTH: 115

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 261

gagcaaaaac cagagaacaa caugggagcg uuccuaaccece cuaaggcaac uggaugggag
accugaccca uccaguucuc ugagggggcu cuuguguguu cuacaagguu guuca
<210> SEQ ID NO 262

<21l> LENGTH: 93

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 262

uacuuaugge accecacuce ugguaccaua gucauaaguu aggagauguu agagcuguga
guaccaugac uuvaagugugg uggcuuaaac aug

<210> SEQ ID NO 263

<211> LENGTH: 68

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 263

cguggugagy auauggcagyg gaaggggagu uucccucuaul Ucccuucece ccaguaaucu
ucaucaug

<210> SEQ ID NO 264

<211> LENGTH: 67

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 264

ccagaccecu ggggeuggge aggeggaaag aggucugaac ugcecucugeco uccuuggucu

ccggeay

«210> SEQ ID NO 265

«211> LENGTH: 83

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 265

ccugcugeag aggugccage ugcagugggg gaggcacuge cagggcougec cacucugcauu

agccagcagg ugccaagaac agg
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188

<210> SEQ ID NO 266

<211> LENGTH: 69

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 266

cuuucggeca goegggacgge auccgaggug ggcuaggouce gggcccogugyg cgggugceggy
ggugggagy

<210> SEQ ID NO 267

<211>» LENGTH: 71

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 267

gugucuguge cgguccceagg agaaccugca gaggcaucgy gucagceggug cuccugeggyg
ccgacacuca ¢

<210> SEQ ID NO 268

<21l> LENGTH: 75

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 268

aagcaagacu gaggggecuc agaccgageu uuuggaaaau agaaaagucu cgcoucucuge
ceeucagecu aacuu

<210> SEQ ID NO 269

<211l> LENGTH: 106

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 269

agaagaaugc ccaaccagec cucaguugcu acaguucccu guuguuucag cucgacaaca

acaggcggeu guagcaaugg ggggcuggau gggcaucuca augugce

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 270

LENGTH: 57

TYPE: RNA

ORGANISM: Homo sapiens

SEQUENCE: 270

cauuggaggg uguggaagac aucugggcca acucugaucu cuucaucuac cccccag

<210>
<211>

SEQ ID NO 271
LENGTH: 109

<212> TYPE: RNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 271

ugcuauuguc uuacugcuac agcagggcoug gggauugcag uauccgcugu ugcugougeu
cccaguccug ccecugeuge uaccuaguce agccucaccg caucccaga

<210> SEQ ID NO 272

<211> LENGTH: 109

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 272
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190

ggucgggeuc accaugacac agugugagac cucgggcuac aacacaggac ccgggogeug
cucugacece ucgugucuug uguugcagee ggagggacge agguccgca

<210>» SEQ ID NO 273

<211>» LENGTH: 72

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 273

cugggggagy aaggacaggc caucugcuau ucguccacca accugacuuyg auccucucuu
cccuccucee ag

<210> SEQ ID NO 274

<21l> LENGTH: 55

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 274

gggggcuggy gegceggggayg gugauagguc ggecucggou coegegecge accece

<210> SEQ ID NO 275

<21l> LENGTH: 64

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 275
gageucuggg aggggcugygg uuuggcagga caguuuccaa goccugucuc cucccaucuu
ccag

<210> SEQ ID NO 276

<211> LENGTH: 59

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 276

ggggccagge agggaggugg gaccaugggg gecuugcugu gugaccaccg uuccugcag

<210> SEQ ID NO 277

<211> LENGTH: 70

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 277

ugugcacuug ggcaggaggg acccuguaug ucuccccgea gcaccgucau cgugucceuc
uuguccacag

<210> SEQ ID NO 278

<211> LENGTH: 75

<212> TYPE: RNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 278

aggcuggegu gggcugaggg caggaggocu guggceogguce ccaggecuce ugceuuccugyg

gcucaggeue gguuu

<210> SEQ ID NO 279

<21l> LENGTH: 64

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 279
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192

ugcucuguag gcaugaggca gggcccaggu uccaugugau gougaagouc ugacauuccu
gcag

<210>» SEQ ID NO 280

<211>» LENGTH: 82

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 280

gugaguggga ggccagggca cggcagggyy agceugcaggy cuaugggagg ggecccageyg
ucugageccu guccucecge ag

<210> SEQ ID NO 281

<21l> LENGTH: 82

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 281

gugaguggga ggccagggea cggcaggggyg agcugcaggg cuaugggagg ggecccageg
ucugageecu guccucecge ag

<210> SEQ ID NO 282

<21l> LENGTH: 75

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 282

uggagugggy gggcaggagg ggcucaggga gaaagugeau acagecccug gocoucucug
cecuuccgue coeug

<210> SEQ ID NO 283

<211> LENGTH: 87

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 283

ccecaggegece cgeuccegac ccacgocgeg cegecgggue cceuccuccee ggagaggoug

ggcucgggac gegeggeuca geucggg

<210> SEQ ID NO 284

<211> LENGTH: 75

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 284

cagggguuug gggaaacgge cgcugaguga ggegucggeu guguuucuca ccgeggucuu

uuccucccac ucuug

<210>» SEQ ID NO 285

<211> LENGTH: 113

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 285

agcaugacag aggagaggug gagguaggcg agaguaauau aauuucucca ggagaacauc

ugagagggga aguugcuuuc cugcccugge ccuuucacce uccugaguuu ggg

«210> SEQ ID NO 286
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194

<211> LENGTH: 83

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 286

acggcaucuu ugcacucage aggcaggcug gugcagceocg ugguggggga ccauccugeco

ugcugugggy uaaggacgge ugu

<210>» SEQ ID NO 287

<211>» LENGTH: 75

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 287

ucaucccugy guggggauuu guugcauuvac uuguguucua uauaaaguau ugcacuuguc
ccggecuguy gaaga

<210> SEQ ID NO 288

<21l> LENGTH: 82

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 288

ugagcuguug gauucgggygce cguagcacug ucugagaggu uuacauducu cacagugaac
cggucucuuu uucagceugeu uc

<210> SEQ ID NO 289

<211l> LENGTH: 100

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 289

gugageggge gceggeaggga ucgcgggegy guggeggecu agggegegga gggeggaceyg
ggaauggege gcegugegee gecggeguaa cugceggoegou

<210> SEQ ID NO 290

<211> LENGTH: 90

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 290

ggcgecucug cagcucegge uccaecugge cucucgggaa cuacaagucc cagggggecu

ggegguggge ggegggegga agaggeggyy
<210> SEQ ID NO 291

<211> LENGTH: 67

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 291

guggcacuca aacuguggdg gcacuuucug cucucuggug aaagugcecge caucuuuuga
guguuac

<210> SEQ ID NO 292

<211> LENGTH: 110

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 292

ucaccugges augugacuug ugggouuccee uuugucauce uucgecuagg gcucugagea
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196

gggcagggac agcaaaggdg ugcucaguug ucacuuccca cagcacggayg

<210>» SEQ ID NO 293

<211>» LENGTH: 100

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 293

gaggugggag gauugcuuga gucagggugg uugaggcuge aguaaguugu gaucauacca
cugcacucca gocugaguga cagagcaaga ccuugucuca

<210> SEQ ID NO 294

<21l> LENGTH: 85

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 294

uccucceegy agccaggaug cagoucaage cacagcaggg uguuuagege ucuucagugg
cuccagauug uggegceuggu gcagy

<210> SEQ ID NO 295

<21l> LENGTH: 85

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 295

cculagcaga gouguggagu gugacaaugg uguuuguguce uaaacuauca aacgccauua
ucacacuaaa uagcuacuge uagge

<210> SEQ ID NO 296

<211> LENGTH: 91

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 296

acgccoceeeg coecgecace gecuuggagg cugaccucuu acuuucggue ggucuucuuc

ccugggcuug guuuggggyce gggggagugu <

<210> SEQ ID NO 297

<211> LENGTH: 83

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 297

ggguuuccuc ugccuuuuuu uccaaugaaa auaacgaaac cuguuauuuc ccauugaggg

ggaaaaaggc gggagaagcc cca

<210> SEQ ID NO 298

<21l> LENGTH: 72

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 298

ugugggacug caaaugggag cucagcaceu gecugecace cacgeagace ageceeugeu
cuguucccac ag

<210> SEQ ID NO 299

«<211> LENGTH: 79
«212> TYPE: RNA
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 299
cagccugggy aaggcuugge agggaagaca caugagcagu gcocuccacuu cacgecucuc
ccuugucuce uuucccuag

<210>» SEQ ID NO 300

<21l> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 300
cacaggugag guucuuggga gcc
<210> SEQ ID NO 301

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 301
acaggugagyg uucuu

<210> SEQ ID NO 302

<21l> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 302

gaggcuggga aggcaaaggg acgu

<210> SEQ ID NO 303

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 303

gaaggaggcu gggaa

<210> SEQ ID NO 304

<211> LENGTH: 25

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 304
caggaaggau uuagggacag gcuuu
<210> SEQ ID NO 305

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 305

caggaaggau uuagggaca

«210> SEQ ID NO 306

«211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 306

cugguacagg ccugggggac aggg
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<210> SEQ ID NO 307

<211> LENGTH: 18

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 307

cugguacagg ccugggdygy

<210> SEQ ID NO 308

<211>» LENGTH: 26

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 308
cggugggauc ccgeggecgu guuuuc
<210> SEQ ID NO 309

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 309
ggggegeege gggac
<210> SEQ ID NO 310
<21l> LENGTH: 19
<212> TYPE: RNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 310
cggcgegace ggeceggygy
<210> SEQ ID NO 311
<211> LENGTH: 19
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 311

€ggcgegace ggececgggy

<210> SEQ ID NO 312

<211> LENGTH: 30

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 312

ugaggggcag agagcgagac uuuucuauuu

<210> SEQ ID NO 313

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 313
ugaggggcag agage

«210> SEQ ID NO 314

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 314

cggauccgag ucacggcacce a
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<210>» SEQ ID NO 315

<211>» LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 315

ggauccgagu cacgyg

<210> SEQ ID NO 316

<211>» LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 316
ggugagcegeu cgeugge
<210> SEQ ID NO 317
<21l> LENGTH: 15
<212> TYPE: RNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 317
cggugagege ucgcu
<210> SEQ ID NO 318
<21l> LENGTH: 21
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 318
cccageagga cgggagegeg g
<210> SEQ ID NO 319

<211> LENGTH: 16

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 319

aagcuggguc aaggag

<210> SEQ ID NO 320

<211> LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 320

uccuagucac ggcacca

<210> SEQ ID NO 321

<211> LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 321
uccuagucac ggcacca
<210> SEQ ID NO 322
<211> LENGTH: 25
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 322

uucugggece geggegggey ugggg
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<210>» SEQ ID NO 323

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 323
€geggeggge guggy
<210> SEQ ID NO 324
<21l> LENGTH: 23
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 324

ggggguccce ggugcucgga ucu

<210> SEQ ID NO 325

<21l> LENGTH: 16

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 325
ucgggaggyyg <gggag
<210> SEQ ID NO 326
<211l> LENGTH: 22
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 326

uggggauuug gagaaguggu ga

<210> SEQ ID NO 327

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 327
uggggauuug gagaaguggu ga
<210> SEQ ID NO 328

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 328
geugegggeu geggucaggg cgau
<210> SEQ ID NO 329

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 329
gcugegggeu geggucagyg
<210> SEQ ID NO 330
<211> LENGTH: 27
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 330
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uagcagcacg uaaauauugg cguuaag

<210> SEQ ID NO 331

<211>» LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 331
uagcagcacyg uaaau
<210> SEQ ID NO 332
<21l> LENGTH: 23
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 332

ggugggugag gucgggcccc aag

<210> SEQ ID NO 333

<21l> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 333
€ggggugggu gaggucggge

<210> SEQ ID NO 334

<21l> LENGTH: 25

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 334

gggggagcca ugagauaaga gcacce

<210> SEQ ID NO 335

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 335

ugggggagce augagauaag

<210> SEQ ID NO 336

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 336

uguagagcag ggagcaggaa gcu

<210> SEQ ID NO 337

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 337
cagggagcag gaagce
<210> SEQ ID NO 338
<21l> LENGTH: 23
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 338
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cuaguggaayg aagauggcgyg aag

<210>» SEQ ID NO 339

<211>» LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 339
uaguggaaga agaug
<210> SEQ ID NO 340
<211> LENGTH: 18
<212> TYPE: RNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 340
cuccyggygegy cgecgugu
<210> SEQ ID NO 341
<21l> LENGTH: 18
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 341

cucegyggegy cgecgugu

<210> SEQ ID NO 342

<21l> LENGTH: 27

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 342
aaaccguuac cauuacugag uuuagua
<210> SEQ ID NO 343

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 343
gaaaccguua ccauu

<210> SEQ ID NO 344

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 344

ccecaggeugyg agegagugea g

<210> SEQ ID NO 345

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 345
agcucacuge agecu
<210> SEQ ID NO 346
<211> LENGTH: 17

<212> TYPE: RNA
<213> ORGANISM: Homo sapiens

23
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<400> SEQUENCE: 346

ceuccgggac ggcuggy

<210>» SEQ ID NO 347

<211>» LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 347

cuccgggacy gougyg

<210>» SEQ ID NO 348

<21l> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 348
cugggggacyg cgugagegeg age
<210> SEQ ID NO 349

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 349
cugggggacyg cgugagegeg a
<210> SEQ ID NO 350

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 350

caggcacggg ageucaggug ag

<210> SEQ ID NO 351

<211> LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 351

caggcacggg agecucag

<210> SEQ ID NO 352

<211> LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 352
gaucccagcg gugccuc

<210> SEQ ID NO 353

<211>» LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 353
gaucccagcg gugcc

<210> SEQ ID NO 354

<211> LENGTH: 23

<212> TYPE: RNA
<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 354

acaggagugg gggugggaca uaa

<210>» SEQ ID NO 355

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 355
acaggagugyg gggugggaca

<210> SEQ ID NO 356

<21l> LENGTH: 26

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 356
ccuucuggag aggcuuugug cggaua
<210> SEQ ID NO 357

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 357
couucuggag aggcu

<210> SEQ ID NO 358

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 358

agaagaaggc ggucggucug cgg

<210> SEQ ID NO 359

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 359

aagaaggegg ucggucugeg g

<210> SEQ ID NO 360

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 360
ccggecgecg gcuccgecee g
<210>» SEQ ID NO 361

<211> LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 361
ccggecgecg gcuccegce

<210> SEQ ID NO 362

«<211> LENGTH: 22
«212> TYPE: RNA

23
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 362
accaggaggce ugaggccceu ca
<210> SEQ ID NO 363

<211>» LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 363
accaggaggce ugagyg

<210> SEQ ID NO 364

<21l> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 364

gecugggegayg geuggcauc

<210> SEQ ID NO 365

<21l> LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 365
geugggegag geuggca

<210> SEQ ID NO 366

<21l> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 366
aucccaccuc ugccaccaaa

<210> SEQ ID NO 367

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 367
aucccaccuc ugeca

<210> SEQ ID NO 368

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 368
geceeggege gggeggguuc ugg
<210> SEQ ID NO 369

<211> LENGTH: 16

«212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 369

ggagceccegg ¢gcggy

«210> SEQ ID NO 370
«211> LENGTH: 20
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<212> TYPE: RNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 370
aucccaccac ugecaccauu

<210>» SEQ ID NO 371

<211>» LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 371
aucccaccac ugeca

<210> SEQ ID NO 372

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 372
gaauggauuu uuggagcagyg a
<210> SEQ ID NO 373

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 373
gaauggauuu uugga

<210> SEQ ID NO 374

<211l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 374
acucggcuge gguggacaag uc
<210> SEQ ID NO 375

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 375

acucggcuge gguggacaag

<210> SEQ ID NO 376

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 376

coucacaccu geeucgecee cc
<210> SEQ ID NO 377

«211> LENGTH: 15

«212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 377

ucacaccugce cucgce

«210> SEQ ID NO 378
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<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 378
cugaauagcu gggacuacag gu
<210>» SEQ ID NO 379

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 379
ccugaauage uggga

<210> SEQ ID NO 380

<21l> LENGTH: 26

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 380

gcgggcuguc cggagggguc ggcuuu

<210> SEQ ID NO 381

<21l> LENGTH: 16

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 381

gcuguccgga gggguc

<210> SEQ ID NO 382

<211> LENGTH: 26

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 382

cggguagaga gggcaguggg agguaa

<210> SEQ ID NO 383

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 383
cggguagaga gggca
<210> SEQ ID NO 384
<211> LENGTH: 15
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 384

ggcggegggce c¢cggy

«210> SEQ ID NO 385

«211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 385

ggcggceggge ccggy

22

15

26

16

26

15

15

15



219

US 10,633,708 B2
220

-continued

<210> SEQ ID NO 386

<211> LENGTH: 18

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 386

ucuagguggy gagacuga

<210> SEQ ID NO 387

<211>» LENGTH: 16

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 387
guggggagac ugacgg
<210> SEQ ID NO 388
<21l> LENGTH: 23
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 388

ccagggcugy cagugacaug ggu

<210> SEQ ID NO 389

<21l> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 389
cagggcugge agugacaug

<210> SEQ ID NO 390

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 390
cccaaaauge ugggauuaca ggca
<210> SEQ ID NO 391

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 391
geccaccuca geeuc

<210> SEQ ID NO 392

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 392

acuggcucag uucagcagga acag
«210> SEQ ID NO 393

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 393

uggcucaguu cagca

18

1le

23

19

24

15

24

15



221

US 10,633,708 B2
222

-continued

<210> SEQ ID NO 394

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 394

cceccaggygcyg acgceggcegygy

<210>» SEQ ID NO 395

<211>» LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 395
c€gegygeyggyy gegge

<210> SEQ ID NO 396

<21l> LENGTH: 26

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 396
guccegggge ugegegagge acaggce
<210> SEQ ID NO 397

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 397

ggceceggggy 9¢999

<210> SEQ ID NO 398

<211l> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 398
cggggcageu caguacagga uac
<210> SEQ ID NO 399

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 399
agcucaguac aggau

<210> SEQ ID NO 400

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 400

agacacauuu ggagagggaa ccuc
<210> SEQ ID NO 401

<211> LENGTH: 16

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 401

agacacauuu ggagag
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<210> SEQ ID NO 402

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 402
ggauuuuugg aucagggaug

<210> SEQ ID NO 403

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 403
auuuuuggau caggyg

<210> SEQ ID NO 404

<21l> LENGTH: 26

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 404
agggacggga cgeggugeag uguugu
<210> SEQ ID NO 405

<211l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 405

g9cgggcggy aggga

<210> SEQ ID NO 406

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 406

ggcceggeey ugccugaggu uuc

<210> SEQ ID NO 407

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 407

ggcgguggga ucccg

<210> SEQ ID NO 408

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 408

guggguuggyg gcgggcucu

<210> SEQ ID NO 409

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 409
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guggguuggyg gcgggcucu

<210> SEQ ID NO 410

<211> LENGTH: 25

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 410
uggcggeggu aguuauggge uucuc
<210> SEQ ID NO 411

<21l> LENGTH: 25

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 411
uggcggeggu aguuauggge uucuc
<210> SEQ ID NO 412

<21l> LENGTH: 18

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 412

ggugggcuuc ccggaggy

<210> SEQ ID NO 413

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 413

ggugggcuuc ccgga

<210> SEQ ID NO 414

<211> LENGTH: 18

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 414
geggeggegy cggeagea

<210> SEQ ID NO 415

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 415
gegggeggeyg gegge

<210> SEQ ID NO 416

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 416

uggeuguugg agggggcagy

<210> SEQ ID NO 417

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 417
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ggagggggca ggcuc

<210>» SEQ ID NO 418

<211>» LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 418

¢geggegygygy acggcgauug gu

<210> SEQ ID NO 419

<211>» LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 419
cggcggggac ggegauu

<210> SEQ ID NO 420

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 420
auccaguucu cugagggggc u
<210> SEQ ID NO 421

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 421
auccaguucu cugaggggge u
<210> SEQ ID NO 422

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 422
accccacuce ugguaccaua gu
<210> SEQ ID NO 423

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 423
accccacuce uggua

<210> SEQ ID NO 424

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 424

cuucceeeca guaaucuuca u

<210> SEQ ID NO 425

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 425

cuuccececca guaaucuuca u

<210> SEQ ID NO 426

<211>» LENGTH: 16

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 426

ageugcagug ggggag

<210>» SEQ ID NO 427

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 427
geugeagugy gggag
<210> SEQ ID NO 428
<21l> LENGTH: 19
<212> TYPE: RNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 428
uggeggguge 9g9gguggy
<210> SEQ ID NO 429
<211l> LENGTH: 15
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 429

uggeggguge g9gggyg

<210> SEQ ID NO 430

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 430
caacucugau cucuucaucu a
<210> SEQ ID NO 431

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 431
ucucuucauc uaccececag

<210> SEQ ID NO 432

<211> LENGTH: 23

<212> TYPE: RNA
<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 432

acagcagggce uggggauugce agu

<210> SEQ ID NO 433

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 433
ugcugeucce aguccugec

<210> SEQ ID NO 434

<211>» LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 434
ggcuacaaca caggacccgy gog
<210> SEQ ID NO 435

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 435
ggcuacaaca caggacccgy g
<210> SEQ ID NO 436

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 436
ggegegggga gguge

<210> SEQ ID NO 437

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 437

ggcgegggga gguge

<210> SEQ ID NO 438

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 438

agugggaggce cagggcacg

<210> SEQ ID NO 439

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 439
agggggageu gcagyg

<210> SEQ ID NO 440

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 440

ggggggcagyg aggggcucag gg

<210> SEQ ID NO 441
«<211> LENGTH: 16
«212> TYPE: RNA
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<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 441

guggggggyc aggagg

<210> SEQ ID NO 442

<211>» LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 442

cugggcucygyg gacgegegge uc
<210> SEQ ID NO 443

<21l> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 443
cugggcucgyg gacgcgcgy
<210> SEQ ID NO 444
<21l> LENGTH: 28
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 444

uuggggaaac ggccgcugag ugaggoegu
<210> SEQ ID NO 445

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 445

ggggaaacgg ccgcu

<210> SEQ ID NO 446

<211> LENGTH: 25

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 446

ggguggggau uuguugcauu acuug

<210> SEQ ID NO 447

<211> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 447

ggguggggau uuguugeauu

<210> SEQ ID NO 448

<211> LENGTH: 23

«<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 448

cggggoccgua gcacugucug aga

«210> SEQ ID NO 449
«211> LENGTH: 20
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<212> TYPE: RNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 449
cggggocgua gcacugucug
<210>» SEQ ID NO 450
<211>» LENGTH: 16
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 450

ggcgceggagg gcggac

<210> SEQ ID NO 451

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 451
ggegeggagy gegga

<210> SEQ ID NO 452

<21l> LENGTH: 16

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 452
ggcgguggge 9geggy

<210> SEQ ID NO 453

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 453
ggccucucgg gaacu

<210> SEQ ID NO 454

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 454
acucaaacug ugggggcacu uu
<210> SEQ ID NO 455

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 455

acucaaacug ugggggcac

<210> SEQ ID NO 456

«211> LENGTH: 22

«212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 456

ggcagggaca gcaaaggggu gc

«210> SEQ ID NO 457
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<211> LENGTH: 18

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 457
gcagggacag caaagggy

<210>» SEQ ID NO 458

<21l> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 458
cagccugagu gacagagcaa g
<210> SEQ ID NO 459

<21l> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 459
acugcacucc agecu

<210> SEQ ID NO 460

<21l> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 460
guggagugug acaauggugu uugu
<210> SEQ ID NO 461

<211> LENGTH: 18

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 461

uggaguguga caauggug

<210> SEQ ID NO 462

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 462
gaaaaaggcy ggagaagcce ca
<210> SEQ ID NO 463
<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 463

gaaaaaggcy ggaga

«210> SEQ ID NO 464

«211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 464

ugugggacug caaaugggag cu
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<210> SEQ ID NO 465

<211>» LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 465

ugugggacug caaaugggag cu

<210> SEQ ID NO 466

<211>» LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 466

gggagaaggy ucggyge

<210> SEQ ID NO 467

<21l> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 467

ugggcgaggy gugggcucuc agag

<210> SEQ ID NO 468

<21l> LENGTH: 20

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 468

cggcucuggg ucugugggga

<210> SEQ ID NO 469

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 469

uuagggagua gaaggguggg gag

<210> SEQ ID NO 470

<211> LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 470

ggggegegge cggaucg

<210> SEQ ID NO 471

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 471
aaggcagggc ccccgeucce ¢
«210> SEQ ID NO 472

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 472

gggggaagaa aagguggyy
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<210> SEQ ID NO 473

<211>» LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 473

uggugggugg ggaggagaag ugce

<210> SEQ ID NO 474

<211>» LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 474
geggggeugy gegegey

<210> SEQ ID NO 475

<21l> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 475
ucaauaggaa agagguggga ccu
<210> SEQ ID NO 476

<21l> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 476

uagggauggg aggccaggau ga

<210> SEQ ID NO 477

<211l> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 477

ucgaggacug guggaagggce cuu

<210> SEQ ID NO 478

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 478
cuccugggge ccgcacucuc gco
<210> SEQ ID NO 479
<211> LENGTH: 86

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 479

agggagaagg gucggggcag ggagggcagg gcaggcucug ggguggggygg ucugugaguc

agccacggcou cugcccacgu cuccac

<210> SEQ ID NO 480

<21l> LENGTH: 64

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 480
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ucugggcegayg gggugggcuc ucagagggge uggcaguacu goucugaggce cugocucuce
ccag

<210>» SEQ ID NO 481

<211> LENGTH: 80

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 481

ggcgegucge cccccucagu ccaccagage ccggauaccu cagaaauucyg goucuggguc
uguggggage gaaaugcaac

<210> SEQ ID NO 482

<21l> LENGTH: 82

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 482

cugacuuuuu uagggaguag aagggugggg agcaugaaca auguuucuca cucccuaccce
cuccacucce caaaaaaguc ag

<210> SEQ ID NO 483

<21l> LENGTH: 84

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 483

gaggeuggge ggggegegge cggaucgguce gagageoguce uggcugauga cggucucceyg
ugcccacgee ¢caaacgcag ucuc

<210> SEQ ID NO 484

<211> LENGTH: 94

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 484

gugaggugug ggccceggcee caggageggyg gecugggeay ccccgugugu ugaggaagga
aggcagggee ccegeuceee gggecugace ccac

<210> SEQ ID NO 485

<211> LENGTH: 67

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 485

aaaucucucu ccauaucuuu ccugcageee ccaggugggyg gggaagaaaa gguggggaau
uagauuc

<210> SEQ ID NO 486

<211> LENGTH: 62

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 486

cuuccuggug gguggggagyg agaagugccg uccucaugag ccccucucug ucccacccau

ag

«210> SEQ ID NO 487
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<211> LENGTH: 70

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 487

aggacccage ggggeuggge gegeggagea gogcougggug cagogecuge googgeageu
gcaagggecy

<210> SEQ ID NO 488

<211> LENGTH: 98

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 488

cuuggucaau aggaaagagg ugggaccuce uggcuuuuce ucugcagcau ggceucggace
uagugcaaug uuuaageuce ccucucuuuc cuguucag

<210> SEQ ID NO 489

<21l> LENGTH: 69

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 489

gggcuuaggy augggaggce aggaugaaga uuaaucccua auccccaaca cuggoouuge
uvaucccecag

<210> SEQ ID NO 490

<211> LENGTH: 63

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 490

gagucgagga cugguggaag ggcouuucce cucagaccaa ggeccuggee ccagouucuu
cuc

<210> SEQ ID NO 491

<211> LENGTH: 84

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 491

geuggegueyg gugeugggga geggececaeg ggugggocoue ugeucugges ccuccugggy

cecegeacucu cgeucuggge ccge

<210> SEQ ID NO 492

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 492

agggucgggg cagggaggygc agg

«210> SEQ ID NO 493

«211> LENGTH: 16

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 493

gagaaggguc ggggca
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<210> SEQ ID NO 494

<211> LENGTH: 25

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 494

ucugggegayg gggugggcuc ucaga

<210> SEQ ID NO 495

<211>» LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 495
ucugggcgag gggug
<210> SEQ ID NO 496
<21l> LENGTH: 23
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 496

ucggceucugy gucuguggyy age

<210> SEQ ID NO 497

<21l> LENGTH: 17

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 497

cggeucuggyg ucugugyg

<210> SEQ ID NO 498

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 498
agggaguaga agggugggga gca
<210> SEQ ID NO 499

<211> LENGTH: 16

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 499

uagggaguag aagggu

<210> SEQ ID NO 500

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 500
gaucggucga gagcguccug gcug
«210> SEQ ID NO 501

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 501

€ggggcgegyg ccgga
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<210> SEQ ID NO 502

«211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 502

aggaaggaag gcagggccee cge

<210> SEQ ID NO 503

<211> LENGTH: 15

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 503
gggccocege uccee
<210> SEQ ID NO 504
<211> LENGTH: 18
<212> TYPE: RNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 504
ageggggeuyg ggegegeg
<210> SEQ ID NO 505
<211>» LENGTH: 15
<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 505

€ggggcuggyg cgcgce

<210> SEQ ID NO 506

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 506

ucgaggacug guggaagggc cuuu

<210> SEQ ID NO 507

<211> LENGTH: 16

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 507
ucgaggacug guggaa

<210> SEQ ID NO 508

<211>» LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 508
cuccugggge cogeacucuc gou

<210> SEQ ID NO 509
«211> LENGTH: 18
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<212> TYPE: RNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 509
cuccuggygge ccgcacuc 18
The invention claimed is: 10 subject using a device comprising a nucleic acid(s), as a

1. A method for detecting biliary tract cancer, comprising
determining an expression level of hsa-miR-6836-3p in a
sample comprising blood, serum, or plasma from a human
subject using a kit comprising a nucleic acid(s), as a
primer(s) for PCR, or a probe(s) for Northern blot, Southern
blot, or in situ hybridization, capable of specifically binding
to hsa-miR-6836-3p, wherein the determining comprises the
following steps of:

(a) contacting hsa-miR-6836-3p in the sample or comple-
mentary polynucleotide(s) thereof prepared from hsa-
miR-6836-3p with the nucleic acid(s);

(b) measuring an expression level of hsa-miR-6836-3p by
quantitative RT-PCR using the nucleic acid(s) as the
primer(s), or Northern blot, Southern blot, or in situ
hybridization using the nucleic acids as the probe(s);
and

(c) comparing the expression level of hsa-miR-6836-3p
measured in step (b) with a control expression level of
hsa-miR-6836-3p in a control sample of a healthy
subject measured in the same way as in step (b),

wherein a higher expression level of hsa-miR-6836-3p in
the sample of the subject as compared to the control
expression level is detected and is indicative that the
subject has biliary tract cancer; and

treating the subject for biliary tract cancer or performing
a diagnostic procedure on the biliary tract of the
subject, wherein the treatment comprises surgery,
radiotherapy, chemotherapy or a combination thereof,
and wherein the diagnostic procedure comprises a
biochemical examination of hepatic dysfunction mark-
ers in a blood sample, detecting a concentration of a
biliary tract tumor biomarker protein in a blood sample,
or imaging the biliary tract of the subject.

2. A method for detecting biliary tract cancer, comprising

determining an expression level of hsa-miR-6836-3p in a
sample comprising blood, serum, or plasma from a human
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probe(s), capable of specifically binding to hsa-miR-6836-
3p, wherein the determining comprises the following steps
of:

(a) binding hsa-miR-6836-3p in the sample or cDNA
thereof prepared from hsa-miR-6836-3p to the nucleic
acid(s) to measure an expression level of hsa-miR-
6836-3p by hybridization using the nucleic acid(s); and

(b) comparing the expression level of hsa-miR-6836-3p
measured in step (a) with a control expression level of
hsa-miR-6836-3p in a control sample of a healthy
subject measured in the same way as in step (a),

wherein a higher expression level of hsa-miR-6836-3p in
the sample of the subject as compared to the control
expression level is detected and is indicative that the
subject has biliary tract cancer; and

treating the subject for biliary tract cancer or performing
a diagnostic procedure on the biliary tract of the
subject, wherein the treatment comprises surgery,
radiotherapy, chemotherapy or a combination thereof,
and wherein the diagnostic procedure comprises a
biochemical examination of hepatic dysfunction mark-
ers in a blood sample, detecting a concentration of a
biliary tract tumor biomarker protein in a blood sample,
or imaging the biliary tract of the subject.

3. The method according to claim 1, wherein step (c)
further comprises preparing a discriminant based on a for-
mula.

4. The method according to claim 3, wherein the discrimi-
nant is compared to a threshold.

5. The method according to claim 2, wherein step (b)
further comprises preparing a discriminant based on a for-
mula.

6. The method according to claim 5, wherein the discrimi-
nant is compared to a threshold.
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