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METHOD FOR DI AGNCSI S OF BI LE DUCT CANCER USI NG
METHI ONYL- TRNA SYNTHETASE I N Bl LE DUCT CELL

Technical Field

The present invention relates to a method for
di agnosing bile duct cancer by wusing nethionyl-tRNA
synt hetase (MRS). More specifically, the present
invention relates to a conposition for diagnosing bile
duct cancer, the conposition conprising an agent for
nmeasuring the expression level of a nethionyl-tRNA
synthetase protein, a diagnostic kit, and a nethod for
qualitatively or quantitatively analyzing MRS to provide
i nformati on necessary for the diagnosis of a bile duct
cancer.

Background Art

This application clainms priority from and the
benefit of Korean Patent Application No. 10-2017-0059318
filed on 12 May 2017, which is hereby incorporated by
reference herein in its entirety.

Bile duct cancer, with an incidence rate of 6.3
cases in a population of 100,000, ranks the 9th anobng
all cancers, but has a poor prognosis, ranking as the
si xt h-1eadi ng cause of cancer death in Korea. The usua
course of care before definite diagnosis of bile duct
cancer is as follows. Wen a patient generally conmes to
the hospital with synptons, such as jaundice, abdom nal
di sconfort, and weight loss, the patient is primarily
suspected of having bile duct cancer through imaging
exam nat i ons, such as abdom nal ultrasound (US),
endoscopi c ul t rasound (EUS), abdom nal comput ed
t onography (CT), or abdom nal nmgnetic resonance i magi ng
(MAI). In fact, the inmmging exam nations are effective
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only in the diagnosis of nmass-formng bile duct cancer
but the diagnosis of non-mass-formng bile duct cancer
through inmaging examnations alone is difficult.
Utimately, pathological examnations are required for
definite diagnosis of bile duct cancer. In other words,
the types of bile duct cancer that nay occur are divided
into a mass-formng type and a non-nmass-formng type (a
periductal -infiltrating type and an intraductal-grow ng
type). In the presence of a mass accessi bl e by abdom na
ultrasound or abdom nal conmputed tonography, the nass
can be subjected to a biopsy wusing such inaging
exam nat i ons. However, if such a mass visible through
imaging is absent or the mass is difficult to access,
that is, in cases of the periductal-infiltrating type
and intraductal -growing type, a biopsy or cytodiagnosis
is perfornmed through access to bile ducts wusing
endoscopic retrograde chol angi ogram or percutaneous
transhepatic biliary drai nage.

The term “pathol ogical exam nation” refers to an
exam nation that attenpts to elucidate the origin of a
di sease mainly from a norphological point of view by
usi ng harvested cells, tissues, or organs. Pathol ogical
exam nation is an inportant type of exam nation applied
to the diagnosis of a disease by grasping nacroscopic
findings, optical or electronic retrieval, or the Iike.
Such pat hol ogi cal exam nati on includes histopathol ogi cal
exam nation and cytopathol ogi cal exam nation. Bi opsy
met hods for bile duct cancer i ncludes abdom na
ul t rasound- gui ded bi opsy, abdom nal conputed tonography-
gui ded biopsy, or biopsy through endoscopic retrograde
chol angi ogram  ( ERCP) or per cut aneous transhepatic
biliary drainage, and cytology nethods include brush
cytol ogy through endoscopic retrograde chol angi ogram or
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per cut aneous transhepatic biliary dr ai nage, and
cyt odi agnosi s in bile.

Meanwhi l e, biopsy and cytodiagnosis have many
di fferences therebetween, and it is known that biopsy
and cytodiagnosis show nmany differences in diagnostic
sensitivity and specificity in assays using well-known

cancer mar ker s. Ther ef or e, W th respect to
conventionally known bile duct cancer narkers, there is
an additional issue of whether the markers can

substantially attain effective diagnosis for specific
speci mens (tissues or cells).

In biopsy, a target site is endoscopically observed,
or a predetermined cell tissue of about 1-10° cells is
harvested from the tissue suspected of being transforned
into cancer and then cancer diagnosis is perforned
through a biochem cal manner, such as staining. Such a
bi opsy is known to nake it conparatively easy to nake a
definite diagnosis of cancer present in a particular
region through conparison with surroundi ng structures or
cells. Sone researchers have reported study results on
the nunber of sanples that should be taken for tissue
biopsy in order to increase the diagnhostic sensitivity
for bile duct cancer (Kawashima H, Itoh A GChno E, Coto
H, Hrooka Y. Transpapillary biliary forceps biopsy to
di stinguish benign biliary stricture from malignancy:
how many tissue sanples should be obtained?, D g. Endosc.
2012; 24 Suppl 1:22-27.). 1t has been reported that when
three or nore specinens are harvested, the probability
of a false positive is decreased to 0% and if four or
nore harvested biopsy specinens are positive, a definite
di agnosis of 100% positive can be nade. Therefore, at
| east three tissue specinens need to be obtained for
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di agnosis of a malignant bile duct disease. However,
i ncreasi ng the nunber of biopsy specinens increases the
physi cal burden on patients.

The distinction between cells or tissues of other
benign bile duct diseases and cells or tissues of bile
duct cancer is dependent on hematoxylin and eosin
staining (HE stain), Papanicolaou staining (Pap stain),
or the like, and these nethods are reported to have a
| ow di agnostic sensitivity of 40-60% Moreover, there is
a big problem in that pathological exam nations, in
which a definitive diagnosis of bile duct cancer is nade
through staining or the like after in-vitro extraction
of cells or tissues, have lower sensitivity than non-
i nvasi ve magnetic resonance imaging. Xu et al. reported
sensitivity and specificity of respective diagnostic
nmethods in patients suspected of nalignant bile duct
strictures (Xu W Set hi A Di agnosing Biliary
Mal i gnancy. Gastrointest. Endosc. din. N Am 2015;
25: 677-90). According to the above Iliterature, non-
i nvasive magnetic resonance chol angi opancr eat ography
(MRCP) shows a sensitivity of 80% but a |low specificity
of 70-85% and therefore, both biopsy and cytodi agnosis
are necessary for definite diagnosis. Various ranges of
sensitivity for chol angiocarcinoma (CCA) have been
reported, for exanple, the sole inplenentation of brush
cytology using endoscopic retrograde chol angi ogram
(ERCP) results in a low sensitivity of 23-56% and the
sole inplenentation of biliary biopsy using ERCP results
in a sensitivity of 44-89% The co-inplenentation of
brush cytology and biliary biopsy shows an increased
sensitivity of up to 70% which is still lower than the
sensitivity of non-invasive NMRCP.
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Several diseases occurring in bile ducts, including
bile duct cancer, are often acconpanied by bile duct
strictures, and it is difficult to nmake a differential
di agnosis as to whether a corresponding area is
mal i gnancy (bile duct cancer) or other benign bile duct
di sease in a patient with bile duct strictures. Accurate
di agnosis of bile duct strictures is nost inportant in
determining the direction of treatnment, and nmakes it
possible to avoid unnecessary surgery or treatnment and
suggest the nobst appropriate therapy for the patient.
The narrow bile duct lumen and fibrosis are nmain factors
that make it difficult to diagnose bile duct diseases.
In the past, cytology was mainly conducted by suction of
bile during endoscopi c retrograde chol angi ogr am
per cut aneous transhepatic biliary drainage, or the Ilike.
The cell specinmens obtained through such a nmethod had
low cellularity and nobst underwent denaturation or
autolysis, and thus cells usable for diagnosis have been
difficult to obtain (Soyoung Jin et al., Availability of
Biliary Brushing Cytology in pancreaticobiliary diseases,
The Korean Journal of Cytopathology 17 (1): 38-45 2006).
Therefore, biliary brush cytology, wherein a stricture
is identified during endoscopic retrograde chol angi ogram
and a cell specinen is directly obtained using a brush
from a site suspected of a lesion, has becone conmon.
The term “cytodiagnosis” refers to a diagnosis of a
di sease by the examnation of <cells nmainly using an
opti cal or phase m croscope. Cyt odi agnosis  has
limtations in mnmaking a definite diagnosis since
conparison wth surrounding structures or cells s
difficult. Moreover, such an exam nation at the cellular
| evel does not increase the diagnostic efficiency sinply
by increasing the nunber of cells. Specifically, Jo YG
et al. conpared exam nation results between cell-block
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techni ques and general brush cytology. Specifically, the
di agnostic efficiency was conpared between a sanple
prepared by directly snmearing general cells obtained
from brush cytol ogy (direct snear) and a sanple prepared
by collecting brush cytology into cell blocks, and as a
result, the two nmethods showed no difference in
sensitivity or specificity (Jo YG et al. Diagnostic
accuracy of brush cytology with direct smear and cell -
bl ock techniques according to preparation order and
tunor characteristics in biliary strictures. Korean J.
Gastroenterol 2014;63:223-30). In addition, Bang KB et
al. reported that there was no difference in sensitivity
or specificity in a study conparing cytodi agnosi s using
a brush and cytodiagnosis using a basket (Bang KB, Kim
HJ, Park JH et al. Conparison of brush and basket
cytology in differential di agnosis  of bile duct
stricture at endoscopi c retrograde
chol angi opancr eat ography. Hepatobiliary Pancreat. D s.
Int. 2014; 13:622-7.)

Difficulty in identifying atypical cells is also
one of the obstacles in pathol ogical exam nation of in-
vivo isolated cells. Since Melamed et al., announced, as
squanmous cell atypia, a cell change which is not an
inflammatory change but is insufficient to diagnose
dysplasia, in 1976, there has been nuch controversy over
the diagnosis, interpretation, and treatnment strategy of
atypical cells. For the resolution of controversy, the
Bet hesda System (TBS) was established. TBS extrenely
restricts the use of the term “atypical cells” so that
the term can be used only in cases where the cell change
cannot be diagnosed to be inflammatory, premnalignant, or
tunorigenic, and is of undeterm ned significance. The
therapeutic strategy for atypical cells is difficult
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because there may be different views therefor. Actually,
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but results in a low sensitivity of 66% (Ayaru L,
St oeber K, Webst er @&, et al . Di agnosi s of
pancreaticobiliary mal i gnancy by det ection of
m ni chr onosone nai ntenance protein 5 in bile aspirates.
Br. J. Cancer 2008;98:1548-54.). As such, the previously
known bile duct cancer nolecule markers have limtations
in that the markers show still low accuracy and
reliability at the level of cytodiagnosis and thus do
not exhi bit substantial useful ness.

In spite of these studies and efforts with respect
to the diagnosis of biliary tract cancer, there are
neither effective markers nor pathol ogical diagnostic
net hods that can accurately differentiate and determ ne
mal i gnant and benign states (bile duct diseases other
than bile duct cancer) wth high sensitivity and
specificity nerely through exam nation at the cellular
| evel .

Det ai | ed Description of the Invention
Techni cal Probl em

Therefore, the present inventors, while studying a
net hod capabl e of accurately diagnosing bile duct cancer
at the cellular level, verified that the use of MRS as a
mar ker in cytodiagnosis as well as biopsy showed al nost
100% sensitivity and predictability in the definite
di agnosis of a bile duct cancer, and in particular,
accurately differentiated cancer cells from atypica
cells, thereby conpleted the present invention.

An aspect of the present invention is to provide: a
conposition for diagnosing a bile duct cancer, the
conposition conprising an agent for neasuring the
expression level of a nethionyl-tRNA synthetase (MRS)
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protein; and a kit for diagnosing a bile duct cancer,
the kit conprising the sane.

Anot her aspect of the present invention is to
provide a nethod for qualitatively or quantitatively
anal yzing a nethionyl-tRNA synthetase protein in a bile
duct sanmple collected froma latent patient in order to
provide information necessary for diagnosis of a bile
duct cancer.

Still another aspect of the present invention is to
provide a nethod for improving sensitivity and
specificity in cytodiagnosis or biopsy for bile duct
cells, the method conprising the steps of:

(a) measuring the expression |level of a nethionyl-
t RNA synthetase protein in a bile duct sanple collected
froma latent patient; and

(b) determning that the patient is a bile duct
cancer patient if the expression |evel of the nethionyl-
t RNA synthetase protein is increased in step (a).

Still another aspect of the present invention is to
provide a nethod for providing information necessary for
di agnosis of a bile duct cancer in cytodignosis or
bi opsy for bile duct cancer, wherein adjuvant nethod is
per f or med in conbi nati on with a nor phol ogi ca
exam nation, the adjuvant method conpri sing:

(a) measuring the expression |level of a nethionyl-
t RNA synthetase protein in a bile duct sanple collected
froma latent patient; and

(b) determning that the patient is a bile duct
cancer patient if the expression |evel of the nethionyl-
t RNA synthetase protein is increased in step (a).
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Techni cal Sol ution

In accordance wth an aspect of the present
i nventi on, there are provided: a conposition for
diagnosing a bile duct cancer, the conposition
conprising an agent for measuring the expression |eve
of a nethionyl-tRNA synthetase (MRS) protein; and a kit
for diagnosing a bile duct cancer, the kit conprising
t he sane.

In accordance with another aspect of the present
invention, there is provided a nethod for qualitatively
or quantitatively analyzing a nethionyl-tRNA synthetase
protein in a bile duct sanple collected from a |atent
patient in order to provide information necessary for
di agnosis of a bile duct cancer.

In accordance with still another aspect of the
present invention, there is provided a nethod for
i mproving sensitivity and specificity in cytodiagnosis
or biopsy for bile duct cells, the nethod conprising the
steps of:

(a) measuring the expression |level of a nethionyl-
t RNA synthetase protein in a bile duct sanple collected
froma latent patient; and

(b) determning that the patient is a bile duct
cancer patient if the expression |evel of the nethionyl-
t RNA synthetase protein is increased in step (a).

In accordance with still another aspect of the
present invention, there is provided a nethod for
providing information necessary for diagnhosis of bile
duct cancer in cytodignosis or biopsy for bile duct
cancer, wherein adjuvant method is perforned in
conmbination wth a norphol ogi cal exam nat i on, t he
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adj uvant net hod conpri sing:

(a) measuring the expression |level of a nethionyl-
t RNA synthetase protein in a bile duct sanple collected
froma latent patient; and

(b) determning that the patient is a bile duct
cancer patient if the expression |evel of the nethionyl-
t RNA synthetase protein is increased in step (a).

Her ei nafter, the present invention wll be
described in detail.

The present invention provides a conposition for
di agnosing a bile duct cancer and a kit for diagnosing a
bile duct cancer, wherein the conposition and the Kkit
each conprise an agent for neasuring the expression
| evel of a nethionyl-tRNA synthetase (MRS) protein.

The present invention provides a conposition for
di agnosing bile duct cancer and a kit for diagnhosing a
bile duct cancer, wherein the conposition and the Kkit
each consist of an agent for nmeasuring the expression
level of a nethionyl-tRNA synthetase (MRS) protein,
respectively.

The present invention provides a conposition for
di agnosing bile duct cancer and a kit for diagnhosing a
bile duct cancer, wherein the conposition and the Kkit
each consist essentially of an agent for neasuring the
expression level of a nethionyl-tRNA synthetase (MRS)
protein, respectively.

Furthernore, the present invention provides use of
an agent for neasuring the expression level of a
nmet hi onyl -t RNA synthetase (MRS) protein for preparing an
agent for diagnosing bile duct cancer.

The present inventors first found that the
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expression level of MRS was specifically increased
(overexpressed) in bile duct cancer cells or tissue. It
was particularly found that MRS is very valuable as a
di agnostic marker for bile duct cancer since only the
nmeasurenent of an increase in MRS expression at the
cellular level specifically differentiated a malignant
state in patients with indeterm nate bile duct stricture
bet ween nalignant (bile duct cancer) and benign (norm
conpared with cancer) states, and especially, inproved
sensitivity and specificity of al nost 100% for
indeterm nate cells, for which it is difficult to nmake a
definite di agnosi s of at ypi cal cells t hr ough
conventional cytodi agnosis pathol ogy, thereby allow ng a
definite diagnosis on such cells. The use of MRS for
di agnosis of bile duct cancer was first found by the
present inventors, and the use of MRS for diagnhosis of
bil e duct cancer on atypical cells or the use of MRS for
differentiating (distinguishing) between cancer cells
and normal cells in atypical cells is first disclosed in
the present invention.

As used herein, the term*®“bile ducts” refers to al
pat hways through which bile is drained to the duodenum
and the termis interchangeable with “biliary tracts”.

As used herein, the term “bile duct cancer” refers
to a malignant neoplasm that has a fast proliferation
rate, infiltrates into surrounding tissues, and
net ast asi zes to other organs, including malignant tunors
or cancer occurring in bile ducts. Malignhant tunors or
cancers are differentiated from benign tunors, which
have a sl ow growh rate and do not netastasize.

Bil e duct cancer as a target of diagnosis in the
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present invention is not particularly limted as to the
cause thereof as long as a malignant neoplasm occurs in
bile ducts (biliary tracts) regardl ess whether the bile
duct cancer is primary cancer in the bile ducts or is
caused by netastasis in the bile ducts. Preferably,
primary cancer in the bile ducts may be a target of
di agnosi s.

As used herein, the term*®“normal” refers to a state
of not being a malignant tunor or cancer (negative for
mal i gnancy), and the term is meant to enconpass a
conpletely normal state wthout any disease and a
positive state for a (final) disease state determ nation
corresponding to “benign”. As used herein, the positive
state correspondi ng to t he term  “benign” i's
di stinguished from a positive indication denoted by
“positive” through corresponding exam nation results,
and the positive indication denoted by “positive” neans
t hat there is a response in the corresponding
exam nation or there is a result indicating the
possibility of cancer in the correspondi ng exam nati on.

As used herein, the “MRS” refers to nethionyl-tRNA
synthetase, and the MRS is an enzyne that nediates an
am noacyl ati on reaction of the am no acid nethionine and
tRNA. The MRS protein of the present invention is not
particularly limted as to the sequence thereof as |ong
as the MRS protein conprises a human or mammalian MRS
am no acid sequence known in the art. For exanple, the
human MRS protein is encoded by the MRS gene, and the
MRS sequence information is known by a Genbank accession
nunber, such as NM 004990 (nmRNA), NP _004981.2, or
P56192.2 (protein). Preferably, the MRS of the present
i nvention may conprise the human MRS protein am no acid



10

15

20

25

30

14

sequence defined by SEQ ID NGO 1. The MRS has two
isofornms: a cytoplasmc form (cytoplasm c nethionyl -t RNA
synthetase); and a mtochondrial form (mtochondria

nmet hi onyl -t RNA synt het ase). The MRS in the present
i nvention may be preferably the cytoplasmc form

As used herein, the term“expression” refers to the
production of a protein or a nucleic acid in cells.

As used herein, the term “protein” is wused
i nterchangeably with the term “pol ypepti de” or “peptide”,
and refers to, for exanple, a polynmer of amno acid
residues, as is usually found in proteins in nature.

As used her ei n, t he term “di agnosis” or
“di agnosi ng” enconpasses: determ ning the susceptibility
of a subject to a particular disease or disorder;
determining whether or not a subject currently has a
parti cul ar di sease or di sorder; determining the
prognosis of a subject with a specific disease or
di sorder (e.g., identification of pre-netastatic or
nmetastatic cancer conditions, determ nation of cancer
stages, or determ nation of responsiveness of cancer to
treatnment); or therametrics (e.g., nonitoring states of
a subject to provide information about treatnent
ef fects). The diagnosis in the present invention is
identifying the presence or absence of bile duct cancer
or the occurrence or non- occurrence thereof by
determining the expression or non-expression of the MRS
protein or the expression |evel thereof.

The agent for neasuring the expression |evel of MRS
protein is not particularly limted as to the Kkind
thereof as long as the agent is known to be usable in
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the nmeasurenment of protein expression levels in the art.
Preferably, the agent may be an antibody or an aptaner
specifically binding to MRS protein.

As used herein, the term “antibody” refers to an
i mmunogl obul in specifically binding to an antigenic site.
More specifically, the term indicates a glycoprotein
conprising at least two heavy (H) chains and at |east
two light (L) <chains, which are held together by
di sul fi de bonds. Each heavy chain is conposed of a heavy
chain variable region (abbreviated herein as HCVR or VH)
and a heavy chain constant region. The heavy chain
constant region is conposed of three domains, CHL, CH2
and CH3. Each light chain is conposed of a |ight chain
vari abl e region (abbreviated herein as LCVR or VL) and a
| ight chain constant region. The |ight chain constant
region is conposed of one dommin, CL. The VH and VL
regions can be further subdivided into hypervariable
regions (terned conplenentarity determning regions
(CDRs)), with further conserved regions called franework
regions (FRs) distributed therebetween. VH and VL each
consist of three CDRs and four FRs, arranged from the
amno-termnus to the carboxy-termnus in the follow ng
order: FR1, CDRl1l, FR2, CDR2, FR3, CDR3, and FR4. The
vari able regions of the heavy and light chains contain
bi nding domains that interact with an antigen. The
constant regions of an antibody may nedi ate the binding
of an imunoglobulin to host tissues or factors,
including various cells of the imune system (e.g.,
effector cells) and the first conponent (Clq) of the
cl assi cal conpl enent system

The antibody in the present invention is an
anti body that specifically binds only to MRS protein but
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does not respond to other proteins including different
types of am noacyl-tRNA synthetases. The anti body
specifically binding to MRS protein in the present
invention may be preferably an antibody specifically
binding to a protein (MRS) containing the amno acid
sequence of SEQ ID NO 1. The MRS antibody may be
produced by an ordinary nethod in the art: for exanple,
MRS gene is cloned into an expression vector to obtain a
protein encoded by the gene, and the protein thus
obtained is injected into an animal to produce an
anti body. The MRS anti body nmay be produced through the
MRS full-length sequence protein. Alternatively, an MRS
protein-specific antibody can be produced using an MRS
protein fragnment conprising an MRS antigenic site. The
specific sequence and form of the antibody of the
present invention are not particularly limted, and
i nclude a polyclonal antibody or a nonoclonal antibody.
In addition, the antibody is not particularly limted as
to the type of imunoglobulin as provided, and for
exanple, may be selected from the group consisting of
lgG IgA I1gM 1IgE, and I1gDh, and nmay be preferably an
| gG anti body. Furthernore, the antibody of the present
i nvention includes special anti bodi es, such as a
humani zed anti body or a chineric antibody, and
reconbi nant antibodies as long as the antibody can
specifically bind to MRS protein. In addition, a part of
a whole antibody is also included in the antibody of the
present invention as long as the part has antigen-
anti body binding properties (response), and all types of
i mmunogl obulin antibodies specifically binding to MRS
are included in the antibody of the present invention.
For exanple, the antibody of the present invention may
include not only the full-form anti body having two full -
length light chains and two full-length heavy chains but
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al so functional fragnments of the antibody nolecul e, that
is, Fab, F(ab)2, Fab', F(ab')2, Fv, diabody, scFv, and
the |li ke, which have an anti gen-bi ndi ng function.

Fab (fragnent antigen-binding) 1is an antigen-
bi nding fragment of an antibody, and is conposed of a
heavy chain and a light chain each consisting of one
vari abl e donmain and one constant donain. F(ab'), is a
fragnent produced by pepsin hydrolysis of an antibody,
and F(ab'), has a form in which two Fab nolecules are
linked via disulfide bonds at the heavy-chain hinge
region. F(ab') is a nononeric antibody fragnent in which
a heavy-chain hinge is added to a Fab separated from
F(ab'), fragnent by the reduction of disulfide bonds
thereof. Fv (variable fragnent) is an antibody fragnment
conposed of only respective variable regions of a heavy
chain and a light chain. scFv (single chain variable
fragnent) is a reconbinant antibody fragnent in which a
heavy chain variable region (VH and a light chain
variable region (VL) are linked to each other via a
flexible peptide linker. The term “di abody” refers to a
fragnent in which VH and VL of scFv, which cannot bind
to each other due to the linkage thereof via a very
short linker, bind to VL and VH of another scFv in the
same form respectively, to form a dinmer. For the
purpose of the present invention, the fragnment of the
antibody is not limted as to the structure or form
thereof as long as the fragnent of the antibody retains
bi ndi ng specificity to the human-derived MRS protein.

In the present invention, the antibody (including
functi onal fragnents thereof) is not particularly
limted as to the site of MRS, with which the antibody
interacts (that is, binds to) as long as the antibody
can specifically bind to MRS protein, but preferably,
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the anti body may be an anti body or a functional fragnment
thereof, which specifically binds to an epitope region
of MRS containing the am no acid sequence defined by SEQ
ID NO 20. Mre preferably, the antibody of the present
invention may be an antibody or a fragnment thereof,
which specifically binds to an epitope conprising the
851nd to 880th amno acid resides in the nethionyl-tRNA
synt hetase (MRS) protein defined by SEQ ID NO 1.

In an exanpl e of the present invention, the present
inventors verified that for high-sensitivity detection
(staining) for MRS in bile duct cancer cells, an
anti body having, as an epitope, a region of the amno
acid sequence defined by SEQ ID NO 20 in MRS was
obtai ned, and that such an antibody could offer high-
sensitivity detection ability for MRS

The antibody specifically binding to an epitope
region containing the amno acid sequence by SEQ ID NGO
20 is not particularly |limted as to the specific
sequence thereof as long as the antibody has desired
specific binding ability, but preferably, the antibody
may conpri se:

a light chain variable region (VL) conprising:
light chain conplenentarity-determning region 1 (CDR1)
contai ning the amno acid sequence defined by SEQ I D NO
2; a light chain conplenentarity-determning region 2
(CDR2) containing the am no acid sequence defined by SEQ
ID NO 4; and a light chain conplenentarity-determ ning
region 3 (CDR3) containing the amno acid sequence
defined by SEQ ID NO 6, and

a heavy chain variable region (VH) conprising: a
heavy chain conplenentarity-determning region 1 (CDR1)
contai ning the am no acid sequence defined by SEQ I D NO
8; a heavy chain conplenentarity-determning region 2
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(CDR2) containing the am no acid sequence defined by SEQ
ID NO 10; and a heavy chain conpl enentarity-determ ning
region 3 (CDR3) containing the amno acid sequence
defined by SEQ ID NO 12.

In the antibody (including fragnments thereof) of
the present invention, as a preferable exanple having
the CDR configuration, the light chain variable region
may conprise the am no acid sequence defined by SEQ ID
NO 14 and the heavy chain variable region nmay conprise
the am no acid sequence defined by SEQ ID NO 16.

As the nost preferable exanple, the present
i nvention provides an anti body conposed of a light chain
containing the am no acid sequence of SEQ ID NO 18 and
a heavy chain containing the am no acid sequence of SEQ
ID NGO 19.

The antibody (including fragnents thereof) of the
present invention may, for “detection”™ thereof, be
| abel ed with a general detectable noiety. For exanple,
the antibody may be labeled with a radioisotope or
fluorescent |abel by using the technique described in
the literature [Current Protocols in |Imunol ogy, Vol unes
1 and 2, 1991, Coligen, et al., Ed. WIey-Interscience,

New York, N. Y., Pubs]. In addition, various enzymne-
substrate |abels are usable, and exanples of enzymatic
| abel s i ncl ude: | uci f erase, such as dr osophil a
luciferase and bacterial luciferase (U S. Patent No.
4,737, 456) , | uciferin, 2, 3-di hydr opht hal azi nedi onese,
mal ate  dehydr ogenase, , ur ase, per oxi dase such as

horseradish peroxidase (HRPO), alkaline phosphatase, -
gal act osi dase, gl ucoanyl ase, | ysozyne, sacchari de
oxi dase (e.g., glucose oxidase, galactose oxidase, and
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gl ucose- 6- phosphat e dehydrogenase), heterocyclic oxidase
(e.g., uricase and xanthine oxidase), |actoperoxidase,
m cr oper oxi dase, and the like. Techni ques  for
conjugating an enzyne to an antibody are disclosed in
the literature [O Sullivan et al., 1981, Methods for the
Preparation of Enzyme-Antibody Conjugates for wuse in
Enzyne | mrunoassay, in Methods in Enzym (J. Langone& H.
Van Vunakis, eds.), Academ c press, N Y., 73:. 147-166].
The | abels may be directly or indirectly conjugated to
anti bodi es using various known techni ques. For exanple,
an antibody may be conjugated to biotin, and any | abels
pertaining to three classes of w despread categories
cited above may be conjugated to avidin or vice versa.
Biotin nmay selectively bind to avidin, and therefore,
this |abel nmay be conjugated to an antibody in such an
indirect manner. Alternatively, in order to attain the
indirect conjugation of a l|label to an antibody, the
anti body may be conjugated to a small hapten (e.g.,
di goxin), and one of the different types of |abels set
forth above nmay be conjugated to an anti-hapten anti body
(e.g., an anti-digoxin antibody). Therefore, the
indirect conjugation of I|abels to antibodies can be
att ai ned.

As used herein, the term "aptamer” refers to a
substance capable of specifically binding to an anal yte
to be detected in a sanple, wherein the aptanmer neans a
single-stranded nucleic acid having a stable three-
di mensi onal structure per se (DNA, RNA or a nodified
nucleic acid), and the presence of a target protein in a
sanple can be specifically identified by the aptamer.
The aptanmer may be prepared according to an ordinary
apt anmer preparation nmet hod by det erm ni ng and
synthesizing a sequence of an oligonucleotide having
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selectivity and high binding ability to a target protein
to be identified and then modifying the 5'-terminus or
3'-terminus of the oligonucleotide to have -SH, -COOCH, -
OH, or -NH2 so as to bind the 5'-terminus or 3'-terminus
to a functional group of an aptanmer chip, but is not
limted thereto

The kit for diagnosing bile duct cancer of the
present invention may conprise not only an antibody or
aptamer selectively recognizing MRS protein as a narker
to neasure the expression |evel of MRS but also one or
nore kinds of other constituent conpositions, solutions,
or devices suitable for analysis. In a specific aspect,
the kit may be a diagnostic kit conprising known
essential elements and subsidiary elenments needed for
performng Wstern blotting, ELISA radi oi munoassay,
radi oi munodi f f usi on, Quchterl ony i mrunodi f f usi on,
rocket i nmunoel ectrophoresis, inmunohistostaining assay,
I mrunopreci pitation assay, conplenent fixation assay,
FACS, or protein chip assay, but is not limted thereto.

For exanple, the kit may conprise an antibody
specific to an MRS marker protein. The antibody nmay be a
nonocl onal, polyclonal, or reconbinant antibody, which
has high specificity and affinity to an MRS narker
protein and has little cross-activity to other proteins.
In addition, the kit nay conprise an antibody specific
to a control protein. The antibody provided in the kit
may itself be labeled with a detectable noiety, which is
as described above. Additionally, the kit nmay further
conprise separate reagents capable of detecting bound
anti bodi es, for exanple, a |abeled secondary antibody, a
chronmophore, an enzyne (e.g., in the form of being
conjugated with the antibody) and a substrate thereof,
or other materials capable of binding to the antibody.
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In addition, the kit of the present invention may
conprise a wash or an eluent, which can renobve excess
chronogeni ¢ substrate, unbound proteins, and the Iike
but retain only a protein marker binding to an anti body.

The agent for neasuring the expression |evel of MRS
protein nmay also be neant to include an agent for
detecting MRS nRNA. An increase in the expression |evel
of a protein is acconpanied by an increase in
transcripts (e.g., nmRNA) from a gene encoding the
protein, and therefore a person skilled in the art could
obvi ously understand that not only a neans of detecting
the MRS protein itself but also a neans of indirectly
detecting transcripts directly related to the expression
of MRS protein can be used.

The agent for detecting MRS nRNA is not
particularly limted as to the type thereof as long as
the agent is a |ligand specifically binding to or
hybridizing with MRS nmRNA, but may be, for exanple, a
primer (pair) or a probe.

The term “priner” refers to a short nucleic acid
sequence having a short free 3' hydroxyl group, wherein
the nucleic acid sequence can form base pairs with a
conpl enentary tenplate and act as a starting point for
tenplate strand replication. Primers may initiate DNA
synthesis in the presence of reagents for polynerization
(i.e., DNA polynerase or reverse transcriptase) and four
different nucleoside triphosphates in conditions of
appropriate buffer and tenperature conditions. The PCR
conditions, and the length of sense and antisense
primers can be appropriately selected according to a
techni que known in the art.

The sequence of the prinmer does not necessarily
need to be perfectly conplenentary to the sequences of
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some nucleotides in the tenplate, and the prinmer is
sufficient as long as the primer hybridizes with the
tenplate to have sufficient conplenentarity within a
range in which the priner can perform its inherent
actions. Therefore, primers for measuring the expression
level of MRS nRNA in the present invention do not
necessarily need to be perfectly conplenentary to the
MRS codi ng gene sequence, and the prinmers are sufficient
as long as the priners have a length and conpl enentarity
that are fit for the purpose of neasuring the anmount of
MRS nmRNA by anplifying a specific section of MRS nRNA or
MRS cDNA through DNS synthesis. Primers for the
anplification consist of one set (or pair) of prinmers
that bind conplenentarily to a tenplate (or sense) and
an opposite side (antisense), respectively, at both ends
of a specific region of the MRS nRNA to be anplified. A
person skilled in the art <could easily design the
primers with reference to the nucl eoti de sequence of MRS
MRNA or cDNA.

The term "probe" refers to a fragnent of a
pol ynucl eot i de, such as RNA or DNA capable of
specifically binding to nRNA or conpl enmentary DNA ( cDNA)
of a specific gene and having a length from several to
several hundreds of base pairs. Since the probe is
| abel ed, the probe can be used to check the presence or
absence of target nRNA or cDNA to be bound or the
expression |l evel thereof. For the purpose of the present
i nvention, the probe conplenentary to MRS nRNA can be
used for the diagnosis of Alzheiner's disease by
nmeasuring the expression level of MRS nRNA through
hybri di zation with a sanple of a subject. The selection
and hybri di zati on condi tions of pr obes may be
appropriately selected according to a techni que known in
the art.
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The primers or probes of the present invention may
be chemcally synthesized using phosphoramdite solid
support synthesis or other well-known nethods. In
addition, the prinmers or probes may be variously
nodi fied by a nethod known in the art within the scope
wi thin which hybridization with MRS nRNA is not inpeded.
Exanpl es of the nodification are nethylation, capping,
substitution of at |east one natural nucleotide with an
anal ogue thereof, and nodification between nucleotides,
for exanple, nodification with an uncharged |inker (e.
g., nmethyl phosphonate, phosphotriester, phosphoram date,
car banat e, etc.) or a charged linker (e. g.,
phosphor ot hi oat e, phosphorodithioate, etc.), and binding
with a labeling material using a fluorescence or an
enzynme.

The diagnostic kit of the present invention my
conprise not only priners or probes recognizing MRS
protein to measure the expression |level of MRS but also
one or nore kinds of other constituent conpositions,
solutions, or devices suitable for analysis. The kit is
not particularly limted as to the kind thereof as |ong
as the kit is a known diagnostic kit providing priners
(primer pairs) or probe as constituents. For exanpl e,
the kit may include a kit for polynerase chain reaction
(PCR), RNase protection assay, northern blotting,
southern blotting, or a DNA m croarray chip.

As an exanple, the diagnostic kit nmay be a kit for
di agnosis conprising essential elenents required to
perform PCR. A PCR kit conprises respective prinmer pairs
specific to marker genes (nRNA). The priners are
nucl eoti des having sequences specific to each narker
gene (nMRNA), and have a length of about 7-30 bp, and
nore preferably, about 10-23 bp. In addition, the PCR
kit may conprise prinmers specific to the nucleic acid
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sequence of a control gene. Besides, the PCR kit may
conprise test tubes or appropriate containers, buffers
(varying in pH and magnesi um concentration),
deoxynucl eoti des (dNTPs), DNA polynerase (e.g., Tag-
pol ynmerase) and reverse transcriptase, DNAse and RNAse
i nhi bitors, DEPC-water, sterilized water, and the |ike.

As wused herein, the term “conprising” is used
synonynously wth “containing” or "characterized by",
and does not exclude additional ingredients or steps not
nmentioned in the conposition or method. The term
“consisting of” is used in the sane manner as “conposed
of”, and is nmeant to exclude additional elenents, steps,
or ingredients that are not separately described. The
term “essentially consisting of" is neant to enconpass
the nentioned elenents or steps as well as any el enent
or step that does not substantially affect the basic
characteristics of the nentioned elenents or steps in

the ranges of conpositions or nethods.

The present invention provides a nethod for
di agnosing bile duct cancer, wherein the expression
| evel of a methionyl-tRNA synthetase (MRS) protein in a
sanple froma subject is neasured.

The subject of the present invention nmay be an

animal, preferably a mammual, particularly an aninmal
i ncluding a human being, and nore preferably a human or
a patient in need of diagnosis. The subject wll be

described later in nore detail.

Specifically, the present invention provides a
method for qualitatively or quantitatively analyzing a
met hi onyl -t RNA synthetase protein in a bile duct sanple
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collected from a latent patient in order to provide
I nformati on necessary for diagnosis of bile duct cancer.

Specifically, the nethod nmay conpri se:

(a) measuring the expression |evel of t he
met hi onyl -t RNA synthetase protein in the bile duct
sanple collected froma |latent patient; and

(b) determning that the patient is a bile duct
cancer patient if the expression level of the nethionyl-
t RNA synthetase protein is increased in step (a).

As used  herein, the term “analysis”™ refers
preferably to “measurenent”, and in the present
i nvention, the analysis or mneasurenent can be perforned
wi t hout [imtation, and the term includes both
qualitative and quantitative nethods. |n the measurenent
at the protein level, the kinds of qualitative and
quantitative nethods are well known in the art, in which
the test nethods described herein are included. Specific
conparisons at the protein |level between the respective
met hods are well known in the art.

The present inventors are the first to find that
MRS can function as a diagnostic nmarker for bile duct
cancer. Especially, MRS has an excellent effect of
di agnosing bile duct cancer, as a marker for
cyt odi agnosis. Therefore, the present invention provides
a nmethod for providing information necessary for
di agnosis  of bile duct cancer by neasuring the
expression |evel of MRS. Hereinafter, the nethod of the
present invention will be described stepw se.

In step (a), the bile duct sanple collected froma
| atent patient is provided, and the expression |evel of
the net hi onyl -t RNA synthetase protein is nmeasured in the
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sanpl e.

The sanple is not particularly limted as |long as
the sanple is collected from an object (patient) or a
subject to be diagnosed for the presence or absence of
bil e duct cancer; however, for exanple, the sanple my
be bile duct tissue or bile duct cells. Specifically,
the sanple may be bile duct tissue or cells obtained
from bile ducts by biopsy, or bile duct cells obtained
from bile ducts by fine needle aspiration, brush
cytology, or bile aspiration. Most preferably, the
sanple may be bile duct cells obtained by brushing
cyt ol ogy.

In one preferable enbodinent, epithelial cells
apparently derived frombile ducts need to be present in
the bile duct cell sanple.

The obtained bile duct cells or tissue nmay be
provi ded by pretreatnent according to a typical sanple
pretreatment manner (e.g., fixation, centrifugation,
snearing on slides, etc.) known in the art. In one
preferabl e enbodi nent, the bile duct cell sanple may be
prepared by pretreatnment through a typical |iquid-based
nonol ayer slide preparation nethod (a mnethod for
preparing a slide for |iquid-based cytology). For
exanple, the bile duct cell sanple nay be provided on a
test slide by a |iquid-based nonol ayer attachnment nethod
usi ng Thi nPrep, SurePath, Cell Prep, or the like.

As wused herein, the term “collection by brush
cytology” refers to a mnmanner in which cells are
collected by brushing the surface of bile ducts
(especially, an area suspected of being diseased) using
a typical cytology brush, and the term can be
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i nt erchangeably used herein with names comonly used in
the art, such as brushing cytol ogy.

As used herein, the term*“latent patient” refers to
a patient suspected of a bile duct cancer, and neans a
patient suspected of having bile duct cancer through
vari ous exani nations, such as clinical synpt ons,
hemat ol ogi cal exam nations, or inmagi ng exan nati ons.

That is, the latent patient includes a patient who
can or cannot be diagnosed with bile duct cancer through
i magi ng exam nations, and also neans a patient who is
suspected of bile duct cancer due to clinical synptons
or through hematol ogi cal exam nations even though the
patient cannot be diagnosed wth bile duct cancer
t hrough i magi ng exam nations. The clinical synptons that
may occur in bile duct cancer patients include abdom nal
pai n, jaundice, and weight |oss, but these synptons are
not specific only to bile duct cancer. In addition, the
| evel of jaundice or diabetes or tunor nmarkers, such as
CEA, CA19- 9, may be increased in hematol ogica
exam nations, but these data are not observed in all
patients suspected of bile duct cancer. | magi ng
exam nations may be performed by abdom nal ultrasound,
abdom nal endoscopi c ul trasound, abdomi nal CT, abdom nal
MRI, or PET-CT. These inmaging exam nations conparatively
easi |y make suspicion of cancer when bile duct cancer is
present in a mass-formng type, but a diagnosis of bile
duct cancer is difficult to nmke through only the
i magi ng exam nations if the bile duct cancer is present
in a periductal-infiltrating type or an intraductal-
growi ng type and is acconpanied by bile duct strictures
or the Iike. | magi ng exam nations al one cannot neke a
definite diagnosis of bile duct cancer. The final
definite diagnosis of bile duct cancer is perforned
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t hrough pat hol ogi cal exam nations, wherein the definite
di agnosis is nade by observing tissue obtained after
surgery on operable patients and through biopsy or
cyt odi agnosis in the case of inoperable patients.

Preferably, the latent patient may nean a patient
who has general synptons, such as abdom nal pain,
jaundi ce, and weight |oss, generally observed in bile
duct cancer, but cannot be definitively diagnosed wth
bil e duct cancer through inmagi ng di agnostic appar at uses,
such as CT, ultrasound, and MRI. More preferably, the
| atent patient may be a patient who cannot undergo an
i nvasi ve biopsy of a large area, wherein the patient my
be a patient in need of clear diagnosis with respect to
bil e duct cancer dependent on cytol ogy (cytodi agnosis).
That is, the latent patient may be a patient in need of
cl ear diagnosis with respect to bile duct cancer through
cytol ogical analysis since the patient cannot undergo
surgery and thus cannot receive a bile duct biopsy or
cannot receive a bile duct biopsy due to conplications
and ot her causes, but is not limted thereto.

The nmeasuring of the expression level of MRS
protein means neasuring expression or non-expression
(t hat IS, nmeasuring the presence or absence of
expression) or qualitatively or quantitatively measuring
the | evel of change of the protein.

As used herein, the term "increase of expression”
of MRS protein neans that a previously unexpressed one
is expressed (that is, a previously undetected one is
detected) or there is an overexpression relative to a
normal level (that 1is, the detected anobunt of is
i ncreased).
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For exanple, the expression |level of MRS protein
may be detected or measured using an antibody
specifically binding to MRS protein, but is not limted
t her et o. The antibody specifically binding to MRS
protein in the present invention is as described above.
The nmethod for mneasuring the expression level of MRS
protein is not particularly limted as long as the
nmethod is a nethod known in the art, but nay use, for
exanple, any one of western blotting, enzyme-I|inked

I mmunosor bent assay (ELI SA), radi oi munoassay,
radi oi munodi f f usi on, Quchterl ony i mrunodi f f usi on,
rocket inmunoel ectrophoresis, imunostaining (including
i mrunohi st ochem stry st ai ni ng, i mmunocyt ochem stry
st ai ni ng, and i mmunof | uor escent st ai ni ng),
I mrunopreci pitation assay, conplenent fixation assay,
FACS, or protein chip assay. Besi des, the neasurenent

method is wunderstood in accordance wth the above
description of the agent for neasuring the expression
| evel of MRS and the kit conprising the sane, which are
provided in the present invention.

Conventionally reported diagnostic markers for bile
duct cancer fail to attain effective diagnosis when
applied to cytodiagnosis since such diagnostic markers
had poor sensitivity and specificity in diagnosis at the
cellular level unlike when applied to biopsy. Moreover,
as for conventional cytodiagnosis results for patients
with bile duct strictures, it is difficult to determ ne
whet her the patients have bile duct cancer or other
benign bile duct disease. That 1is, conventional
cytodi agnosis often nmakes a pathological finding of
atypical cells without clearly indicating whether the
cells are bile duct <cancer <cells or normal cells
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(including benign disease cells but not bile duct
cancer), and such cases require additional and nultiple
repetitive re-exam nations.

In contrast, the use of MRS according to the
present invention shows sensitivity and specificity at
100% even when applied to cytodiagnosis, leading to
excel | ent accuracy in diagnosis, thereby allow ng
definite diagnosis of bile duct cancer t hr ough
cyt odi agnosis alone and, especially, provides a great
advantage in differentiating bile duct cancer cells and
normal cells in patients with bile duct strictures. |In
conventional cytodiagnosis perforned on the patient
found to have bile duct strictures, the cells are often
determined to be atypical, resulting in undiagnosable
cells. However, the use of MRS according to the present
i nvention enables a clear determnation, at the |evel of
bile duct cells, as to whether the cells are tunor cells,
thereby enabling nore accurate diagnosis of bile duct
cancer. It is very difficult to differentiate whether
atypical cells correspond to a tunor or other benign
di sease, such as cholangitis, through H&E staining or
pap staining, which is generally used to diagnose cancer.
Therefore, it is clinically very inportant to determ ne
whet her atypical cells correspond to a malignant tunor,
and the use of MRS according to the present invention is
very neani ngful that atypical cells can be determined to
be malignant tunor cells when a (high) expression of MRS
is observed in the atypical cells. Considering that a
bi opsy requiring biotony aggravates the physical burden
on patients nore than cytodiagnhosis in view of sanple
acquisition, the present invention providing accurate
di agnosis at the cellular |evel has yet greater
advant age.
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In the present i nvention, the norphol ogi cal
di agnosi s-typed pat hol ogi cal exam nation, which has been
conventional ly used, may be per f or med bef or e,

simultaneously with, or after step (a). That is, steps
(i) and (ii) below nay be further perfornmed before,
sinmultaneously with, or after step (a):

(1) staining the bile duct cells collected fromthe
latent patient wth: at |east one nucleus-staining
solution selected from the group consisting of 4',6-
di am di no- 2- phenyl i ndol e ( DAPI) , net hyl ene bl ue,
acetocarm ne, toluidine blue, hematoxylin, and Hoechst;
and at |east one cytoplasmstaining solution selected
from the group consisting of eosin, crystal violet, and
Orange G and

(ii) determining by said cell staining that the
bile duct cells are malignant tunor cells, atypical
cells, or normal cells.

The malignant tunor cells determned in step (ii)

may include, without limtation thereto, specifically,
cells determned to be “suspicious of malignancy” and
“positive for mal i gnancy” in t he nor phol ogi ca

di agnosi s-typed pat hol ogi cal exam nati on.

As used herein, the term “norphol ogi cal diagnosis-
t yped pat hol ogi cal exam nati on” or “nmor phol ogi cal
exam nation"” refers to examnation of an abnornal
nor phol ogi cal change when normal cells are transforned

into cancer. Specific examnation itenms or their
criteria with respect to the abnormal norphol ogica
change are not particularly limted as long as the

abnormal norphol ogi cal change is a kind of norphol ogica
change of cancer cells in the art, but at |east one
selected from the group consisting of: cell clustering;
the nucl eus/cytoplasm ratio (NC ratio); the shape of
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the nuclear nenbrane (irregularity of the nuclear
menbrane shape); chromatin aggl oneration; an appearance
of nucleoli in the nucleus; and an appearance of mtosis
may be exam ned. The norphol ogi cal exam nation nay be
performed simultaneously wth, separately from or
sequentially with the foregoing nethod for providing
i nformati on necessary for the diagnosis of bile duct
cancer, the nethod conprising steps (a) to (b).

In step (ii), the determning of the bile duct
cells to be nmalignant tunor cells, atypical cells, or
normal cells fromthe cell-staining results in step (i)
may be made on the basis of abnormal norphol ogical
changes when nornal cells are transforned into cancer,
and the specific determnation criteria are well known
in the art. The “atypical cells” nmeans cells that cannot
be clearly determined to be nalignant tunor cells
(cancer cells) or normal cells by a norphol ogi cal change.

In one preferable enbodinent of the present
invention, in step (ii), the determining of the bile
duct cells to be malignant tunor cells, atypical cells,
or normal cells from the cell-staining results in step
(i) may be perfornmed according to the follow ng
criteria:

the bile duct cells are determned to be malignant
cells when there are two or nore types of norphol ogica
abnormality selected from the group consisting of:
t hr ee- di nensi onal snear of cells; a hi gh
nucl eus/cytoplasm ratio (N C ratio); an appearance of
chromatin aggl oneration; a rough-shaped nucl ear nenbrane
(an increased irregularity of the nuclear nenbrane); an
appearance of nucleoli; and an appearance of mtosis;

the bile duct cells are determined to be nornal
cells when the cells are sneared in one l|ayer; the
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nucl eus/ cytoplasm ratio (NC ratio) is snmall; and the
nucl ear nmenbrane has a snooth shape; and

the bile duct cells are determned to be atypica
cells (including benign) when the cell change does not
reach malignant cells but can be diagnosed to be normal.

D agnostic results with very high accuracy can be
obtained nmerely through examnation at the cellular
| evel (that is, cytodiagnosis) when steps (i) and (ii)
are performed in parallel before, simultaneously wth,
or after step (a). For exanple, in cases where the steps
are perfornmed before step (a), the bile duct cells
determined to be tunor cells or normal cells through
cell staining can be determ ned nore accurately as bile
duct cancer cells or normal cells by additionally re-
anal yzing the expression |evel (presence or absence) of
MRS in step (a), which is subsequently perfornmed, and
thus errors in diagnosis can be significantly reduced
In cases where the bile duct cells are determned to be
atypical cells through cell staining, the bile duct
cells can be clearly determined to be tunor cells or
non-tunmor cells by analyzing the expression |evel
(presence or absence) of MRS in step (a), which is
subsequent |y perforned. As such, a definite diagnosis
with high accuracy can be made at the cellular |evel
thereby dramatically solving problenms with conventi onal
pat hol ogi cal exam nations, for exanple, the trouble of
repeatedly performng a biopsy and then re-diagnosis
upon receipt of exam nation results indicating atypical
cells, and the physical burden on a patient attributable
to the need for three or nore tissue sanple for accurate
confirmation of bile duct cancer from a biopsy tissue
sanple, leading to a very excellent diagnostic effect.
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In step (b), the patient, from which the
corresponding bile duct sanple was <collected, IS
determined to be bile duct cancer patient if the
expression level of MRS is increased in the bile duct
sanpl e nmeasurenent in step (a).

In step (b), the extent of increase in MRS
expression level, which is a criterion for the diagnosis
of bile duct cancer, can be determ ned by the presence
or absence of expression or the grades of expression
according to the nmeasurenent nethod used in the art. For
exanple, a normal range, a bile duct cancer occurrence
range, and the like are classified according to the
degree of MRS expression |evel by neasuring the
expression levels of MRS in sanples of nultiple norma
persons and patients, followed by data storage and
anal ysis, so that an appropriate criterion for diagnosis
can be provided.

Step (b) may be performed in conparison with a
control (negative control), and the control is neant to
include all of normal bile duct sanples from subjects to
be tested (that is, identical latent patients) or bile
duct sanmples from other normal subjects (bile duct
cancer-free subjects). In addition, the control may be
clearly described in the agent for nmeasuring MRS
expression levels or the kit conprising the sanme, which
are provide in the present invention, or the control my
be provided incidentally. Conpared with such a control,
the high level of MRS expression level in a sanple of a
target subject can be determined to indicate a bile duct
cancer patient.

In addition, the present invention can provide a
nmethod for differentiating between cancer cells and
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tunor cells in atypical cells by conprising steps (a)
and (b).

As used herein, the term "sensitivity" refers to a
rate of the diagnosis of bile duct cancer made through a
target exam nation (e.g., an exam nation of the present
invention) for a sanple or patient having a final
clinical pathol ogical diagnosis of bile duct cancer.

As used herein, the term "specificity" refers to a
rate of the diagnosis of being nornmal made through a
target exam nation (e.g., an exam nation of the present
invention) for a sanple or patient having a final
clinical pathol ogical diagnosis of being normal.

Wen a diagnosis of bile duct cancer is nade by
using MRS as a marker and detecting the increase thereof,
the result is alnbst 100% sensitivity and specificity in
di agnosis at the tissue and cellular |evels.

Specifically, the sensitivity and specificity are
90% or higher (90-100% preferably 90-99% and nore
preferably 90-98%.

Preferably, the sensitivity and specificity are 95%
or hi gher (95-100% preferably 95-99% and nore
preferably 95-98%.

Furthernore, the present invention provides a
method for inproving sensitivity and specificity in
cytodi agnosis or biopsy for bile duct cells, the nethod
conprising the steps of:

(a) neasuring the expression |evel of a nethionyl-
t RNA synthetase protein in a bile duct sanple collected
froma | atent patient; and

(b) determning that the patient is a bile duct
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cancer patient if the expression |evel of the nethionyl-
t RNA synthetase protein is increased in step (a).

It would be obvious to a person skilled in the art
that an inprovenent in sensitivity and specificity |eads
to an inprovenent in accuracy in diagnhosis. Therefore,
the method of the present invention may be understood as
a method for inproving accuracy in diagnosis, and the
accuracy may reach a level of 90-100% nore preferably
90- 99% still nore preferably 93-98% and  nost
preferably 95-98%

Furthernore, the present invention provides a
met hod for providing information necessary for diagnosis
of bile duct cancer in cytodignosis or biopsy for bile
duct cancer, wherein adjuvant nethod is perforned in
conmbination wth a norphol ogical exam nati on, t he
adj uvant net hod conpri sing:

(a) neasuring the expression |evel of a nethionyl-
t RNA synthetase protein in a bile duct sanple collected
froma | atent patient; and

(b) determning that the patient is a bile duct
cancer patient if the expression |evel of the nethionyl-
t RNA synthetase protein is increased in step (a).

The norphol ogi cal exam nation is neant to include,
as a preferable exanple, an exam nation conducted by
conprising the foregoing steps (i) and (ii), and include
ot her nor phol ogi cal exam nations in accordance with such
a nmanner. The description thereof will be nmade wth
reference to the above details, and a person skilled in
the art could use the above manner through appropriate
sel ecti on.
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The specific description of steps (a) and (b) are
as described above, and the steps my be perforned
sinmultaneously wth, separately from or sequentially
with the norphol ogi cal exam nation when such steps are
performed adjunctively (i.e., as an adjuvant therapy).
In addition, the adjuvant therapy conprising steps (a)
and (b) may be perforned before, sinmultaneously with, or
after the norphol ogi cal examni nati on.

Advant ageous Effects

MRS is overexpressed only for bile duct cancer, as
differentiating between nornmal cells and other benign
bile duct diseases, and the use of MRS can attain a
definite diagnosis of bile duct cancer with alnost 100%
sensitivity, specificity, and accuracy for even
i ndet erm nat e at ypi cal cells det er mi ned t hr ough
conventional cytodiagnosis pathology, and thus MRS is
valuable as a diagnostic maker for bile duct cancer.
Therefore, the present invention provides a nethod for
differentiating between cancer cells and normal cells in
atypical cells, and according to the present invention,
a definite diagnosis of cancer can be made w th al npost
100% sensitivity, specificity, and accuracy, in contrast
with many conventional cancer markers, wth which an
effective diagnosis is substantially difficult to obtain
at the cellular level (that is, cytodiagnosis).

Brief Description of the Draw ngs

FIG 1 shows Western blotting results conparing MRS
bi nding strength of 8Al2 antibody with that of a known
commercial MRS antibody, wherein cell eluates of H460
cells, treated with si-MRS, were used.

FIG 2 shows a graph depicting ELISA results to
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investigate the cross-activity of 8Al2 antibody wth
ot her am noacyl -t RNA synt het ase (ARS) and Al MP proteins.

FIG 3 shows surface plasnon resonance (SPR) test
results to investigate antibody affinity of 8Al12
anti body to MRS+AlI MP3 protein.

FIG 4 shows surface plasnon resonance (SPR) test
results confirmng that 8Al12 anti body had no response to
Al MP3.

FI G 5 conpar atively shows nor phol ogi cal
observation results after Pap staining as a conventional
cytology and application results of MRS inmmunostaining
exam nation  of the present invention in several
di agnostic exanples for bile duct cancer, wherein x400
magni fi cation mcroscope inmages are shown (all of the
followi ng test groups was subjected to the MRS staining
nmet hod of the present invention while the diagnosis for
correspondi ng sanpl es was unknown).

Panel A shows the results confirmng that MRS was
strongly stained (detected) as a result of performng
the MRS staining nethod of the present invention on the
bile duct cells of a patient receiving a pathologica
finding of having bile duct cancer cells through a
conventi onal st ai ni ng nmet hod (Pap  staining) and
di agnosed with bile duct cancer in the final clinica
pat hol ogi cal di agnosi s.

Panel B shows the results confirmng that MRS was
strongly stained (detected) as a result of performng
the MRS staining nethod of the present invention on the
bile duct cells of a patient receiving a pathologica
finding of having cells suspected of bile duct cancer
through a conventional staining nethod (Pap staining)
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and diagnosed wth bile duct <cancer in the final
clinical pathol ogical diagnosis.

Panel C shows the results confirmng that MRS was
strongly stained (detected) as a result of performng
the MRS staining nethod of the present invention on the
bile duct cells of a patient receiving a pathologica
finding of having atypical cells through a conventi onal
staining nethod (Pap staining) and diagnosed with bile
duct cancer in the final clinical pathological diagnosis.

Panel D shows the results confirmng that MRS was
not stained (detected) as a result of performng the MRS
staining method of the present invention on the bile
duct cells of a patient receiving a pathol ogical finding
of having atypical cells through a conventional staining
nmet hod (Pap staining) and diagnosed as normal (benign
bile duct strictures but not bile duct cancer) in the
final clinical pathological diagnosis.

Panel E shows the results confirmng that MRS was
not stained (detected) as a result of performng the MRS
staining method of the present invention on the bile
duct cells of a patient receiving a pathol ogical finding
of having normal bile duct cells through a conventional
staining nethod (Pap staining) and diagnosed as norm
in the final clinical pathological diagnosis.

FIG 6 shows the results confirmng that MRS was
not stained (detected) as a result of performng the MRS
staining nmethod of the present invention on the tissue
determined to be normal bile duct tissue through H&E
staining as a conventional staining nethod (panel A H&E
staining results (x100), panel B: results of MRS
staining of the present invention (x100)).

FIG 7 shows the results confirmng that MRS was
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strongly stained (detected) as a result of performng
the MRS staining nethod of the present invention on the
tissue determned to be bile duct cancer tissue through
H&E stai ning as a conventional staining nethod (panel A
entire tissue specinmen subjected to MRS staining of the
present invention, panel B: H&E staining results (x100)
corresponding to the red squared area in panel A C an
enl argenent (x100) of the red squared area in panel A).

FIG 8 conparatively shows the cancer tissue
differentiating effect of the MRS staining nethod of the
present invention in the tissue where bile duct cancer
and normal bile duct tissue were co-present, wherein,
through the MRS staining nmethod (x100) of the present
i nvention, strong staining (detection) results were
shown only in the area determined to be bile duct cancer
tissue through H&E staining as a conventional staining
nmet hod, but no staining was shown in the normal bile
duct tissue (panel A: entire tissue sanple subjected to
MRS staining of the present invention, panel B: H&E
staining results (x100) corresponding to the red squared
area in panel A C  an enlargenent (x100) of the red
squared area in panel A, black arrows: bile duct cancer
tissue, white arrows: normal bile duct tissue).

Mode for Carrying Qut the Invention

Her ei nafter, the present invention wll be
described in detail.

However, the following exanples are nerely for
illustrating the present invention, and are not intended
tolimt the scope of the present invention.

<Exanple 1>
Construction of useful antibody for bile duct
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cancer examnation of present invention (Qbtaining
anti body having high specificity to MRS)

It is known that, in vivo, met hi onyl -t RNA
synthetase (MRS) is present in a state of binding with
am noacyl -t RNA synt het ase conpl ex-interacting
mul ti functional protein 3 (AIMP3), and such binding is
broken by UV irradiation or the Iike. Therefore, for

substantial accurate detection of MRS, only MRS needs to
be specifically detected, even in situations where MRS
bi nds w th Al MP3. However, current AIMP types and ARS
types have many simlarities in protein structure
t herebetween, and thus comercial antibodies have a
probl em of showing cross-activity with different Al M

and ARS types. For diagnostic accuracy of the
exam nation nethod for bile duct cancer of the present
i nventi on, t he pr esent i nventors pr oduced hi gh-

sensitivity MRS antibody having no cross-activity wth
the other proteins as bel ow

<1-1> Production of MRS-AI MP3 protein

MRS- Al MP3  co-purified protein was expressed and
purified on E. coli, and specific experinment nethods are
as follows. BL21DE3 strain was transforned so as to
express MRS (SEQ ID: 1) and AIMP3 (SEQ ID NO 21, NCB
ref.NM 004280.4) and cultured in LB nmedium and then
single colonies were cultured to reach an OD600 val ue of
0.6-0.8 in 5 mM of LB Iliquid nedium containing
anpicillin. After 1 mM IPTG was added, the cells were
i ncubated at 37°C for 3 hours, and then only the cells
wer e obtained by centrifugation for 10 m nutes. SDS-PAGE

was performed on the cell liquid, and the expression of
the proteins was checked using Coonassie staining.
Thereafter, t he cell l'iquid havi ng | PTG i nduced

overexpression was collected and centrifuged to obtain
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cells. The cells were |loosened with 1 m of DPBS,
followed by cell lysis using an ultrasonicator, and then
the lysed cells were centrifuged to separate MRS-Al MP3
co-purified protein.

<1-2> Muse inmuni zation through injection of MS-
Al MP3 protein

To obtain immunized mce necessary for the
preparation of hybridoma cells, the MRS-A MP3 co-
purified protein obtained in Exanple 1-1 was primarily
intraperitoneally injected to four 8- to 10-week old
m ce. BALB/c mce aged 10 weeks and weighing 25-30 g
were purchased from Orient Bio Co. (Sungnam KyungKi Do,
Republic of Korea), and sufficiently acclimted under

pr edet er m ned condi tions for ani mal br eedi ng
(tenperature: 20x2°C, humidity: 40-60% illum nation: 12
hours light/dark cycle), and then used in the present

study. The ani mal experinents followed the Institutional
Animal Care and Use Commttee guidelines of Seoul
Nat i onal University.

Two weeks later, to increase the immunity of the
mce after the primary imunization, the sane dose of
VRS- Al MP3 co-purified protein was secondarily injected
into the abdom nal cavity of the mce. One week |ater,
the MRS-AIMP3 co-purified protein was booster-injected
into the tail vein of the mce three days before cell
fusion. After the imunized mce were anesthetized with
et her, blood was drawn from the heart using a
heparini zed syringe, and then the blood was allowed to
stand overnight at 4°C and centrifuged to separate serum
The separated serum was properly divided and stored at -
80°C.

<1- 3> Preparation of hybridoma cells
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First, nyeloma cells were prepared for cell fusion.
The nyeloma cells were incubated, and the cell density

was set to 2.5 to 5 x 10* cell/m. The nyeloma cells
were prepared by a 1/3 dilution 24 hours before cell
fusi on. The mce imunized in Exanple 1-2 were
anesthetized wth ether, and then spleens were
harvested, followed by B cell isolation. The spl eens
were washed with SF-DVEM2 (DMEM + 2xAA), followed by
cell lysis. The cell suspension was collected, placed in

a tube, and allowed to stand to settle heavy nasses. The
supernatant was transferred to a new tube, and then
centrifuged at 1500 rpm for 5 minutes. The supernatant
of the centrifuged splenocytes was renoved, and the tube
was tapped and then filled with SF-DMVEM2. The B cells
and nyeloma cells were separately centrifuged and
washed, and washing was repeated once nore. The
supernat ant of the washed nyeloma cells was renoved, and
the tube was tapped and then filled with SF-DMVEM2. In
addition, the supernatant of the washed B cells was
renoved, and the tube was tapped, and treated by the
addition of red blood cells (RBCs) in 1 m of lysis
buffer (LB), and then filled with SF-DVEM2. Then, the B
cells and nyeloma cells were separately centrifuged, and
the supernatants of the centrifuged splenocytes and
nyel oma cells were renoved, and the tube was tapped and
then filled with 10 m of SF-DVEM. The B cells and

nyeloma cells were diluted 100-fold in e-tubes,
respectively, and counted to determ ne concentrations
thereof [B cell concentrations (1x10% 8x10’, 5x107),

myel oma cell concentrations (1x10’, 8x10°% 5x10°%]. The B
cells and nyeloma cells were determned at a ratio of
10:1. The B cells and nmyelonma cells at the determ ned
concentrations were placed together in a tube and
centrifuged. The supernatant of the centrifuged cells
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was renoved, and then the tube was put upside down on an
al cohol pad and senmi -dried for 30 seconds to 1 mnute

and tapped. Pipetting was performed while PEG (2 m) was
slowy added thereto, and the tube was shaken wth
additi on of SF-DVEMZ2, followed by centrifugation. After
the centrifugation, the supernatant was renoved and,
wi t hout tapping, 50 m of HT nedium [ HT50x(HT(sigm) 1
vial + SF-DVEML 10 m) 1 m, FBS 10 m, SF-DVEML(DMVEM +
1xAA) 30 nl] was added dropwise wth gradually
i ncreasi ng speed. This suspension was again incubated in
a 5% CO, i ncubator 37°C for 3 hours.

<1-4> Screening of hybridoma cells producing MRS
speci fi c nonocl onal anti bodi es

To screen cells specifically recognizing MRS but
not AIMP3 in the fusion cell groups prepared in Exanple
1-3 and investigate the anti body production thereof, the
foll ow ng test was conduct ed.

First, the nmedium was exchanged 8-9 days after cel
fusion, and incubated in cDVEM2 wuntil the cells were
well grown in 96 wells and 24 wells. After medium
exchange, the supernatants in wells in which the color
has changed were collected and filled with cDVMEM2 on day
5-7, and then an ELISA test was perforned for the
bi nding of antibodies produced from each fusion cell
with MRS and Al MP3. After the ELISA test, wells were
selected, and the cells in the selected well were
transferred in 24 wells, followed by incubation. After
the incubation in 24 wells, an ELISA test was again
per f or med. Specifically, the concentration of fusion
cells in 24 wells was checked, and the fusion cells were
diluted in 15 m of the culture solution so as to be 0.5
cell/well in 96-well plates. The fusion cell dilution
was di spensed at 150 ul per well. WIlIls containing one
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cell were checked by m croscopy. The supernatant of the
wells containing cells that grew to sone extent was
collected, and was subjected to primary screening to
i nvestigate the binding of the antibodies produced in
each fusion cell wth MRS and AIMP3. The fusion cells
screened on the basis of primary screening were
transferred and incubated in 24 wells and centrifuged,
and thereafter, the supernatant was collected and
subjected to secondary screening through ELISA and
Western blotting. The absorbance (0D value) of the
fusion cells grown in 24 wells was checked by ELISA to
select only fusion cells having an absorbance exceeding
1.0. The selected cells were transferred and incubated
in a 25T/C culture flask and centrifuged, and then the
supernatant was collected and subjected to tertiary
screeni ng through ELI SA and Western blotting. The fusion
cells screened on the basis of tertiary screening were
again transferred and incubated in a 75T/ C culture fl ask,
and then the absorbance was checked by ELISA to sel ect
cells specifically recognizing MRS but not Al MP3,
thereby finally securing “8A12” clones.

<1-5> Culture of hybridoma cells producing MRS
speci fic nonocl onal anti bodi es and anti body production

Monocl onal antibodies to MRS can be obtained from
the final fusion cells (hybridoma cells "8Al2") screened
in Exanple 1-4 through the foll owi ng two net hods.

1) Female mice aged 7-8 weeks were injected with
500 pl of pristane through the abdominal cavity. The
fusion cells cultured in the 75T/C culture flask were
collected and «centrifuged, followed by supernatant
renoval, and then the cells were placed in a phosphate
buffer and pipetted. The fusion cells selected in
Example 1-4 were injected in an amount of 8x10° to 4x10’
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cells into the abdom nal cavity of the mce 7-10 days
after pristane adm nistration. Wen the nouse abdom nal
cavity was full of ascites 12 weeks later, the ascites
were extracted using an 18G syringe needle. The ascites
were kept at 4°C overnight, and then centrifuged the
next day to renove the nmass naterial containing the
yellow l|ayer of fat, and only the supernatant was
i sol at ed. The isolated supernatant was dispensed,
foll owed by storage at —-20°C.

For the purification of antibodies fromthe ascites,
the colum was filled with an appropriate anount of
protein A which was stored in a stock solution (20%
et hanol), and 20% ethanol was allowed to flow through
the columm, and then the colum was washed with a 5-bed
volune of binding buffer (20 nmM sodi um phosphate, pH
7.0). The ascites fluid was diluted with an appropriate
anmount of a phosphate buffer, and was then | oaded on the
protein A colum. After binding with a 3-bed volune of
bi ndi ng buffer (20 nmM sodi um phosphate, pH 7.0), 10 ni
of fractions were each eluted with a 3-bed volune of
elution buffer (0.1 Mglycine buffer, pH 3.0-2.5). Each
fraction was neutralized with 35 ul of a neutralization
buffer (1M Tris-HO, pH 9.0). The fractions were kept in
70% ethanol at a refrigeration tenperature overnight,
and were then again refrigerated in a stock solution
(20% ethanol) until the next use. The fractions were
checked for purity through SDS-PAGE, and desalted wth
Anmrer shar m GE col umm.

2) The hybridoma cells obtained in Exanple 1-4 were
cultured at a maximum culture volune of 860 nL using
Cel |l stack-5 (Corning, Corning, NY). d utaMAX (G bco)
(final 5 mMM and 1x Cholesterol lipid concentrate
(G bco) were added to the serumless nedium (Therno),
and the cells were inoculated at an initial cell
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concentration of 1.4 to 2.0 X 10° cell/nL. The cells
were renoved by centrifugation at 2000 rpm for 10
mnutes and the culture supernatant was recovered 4-5
days after inoculation. The pH of the supernatant was
checked, and then the pH was adjusted using the prepared
20X bindi ng solution (1M potassi um phosphate di basic, pH
9.0). Thereafter, the supernatant was filtered using a
0.22-um filter to obtain a neutralized antibody culture
sol ution.

The obtai ned anti body culture solution was purified
through a protein A columm. After 10 colum vol unes of
distilled water were allowed to flow through the protein
A colum, an equal anmount of a 1X binding solution (50mV
Pot assi um phosphate di basic, pH 9.0) was allowed to flow
t heret hrough. Thereafter, the obtained antibody culture
solution was allowed to flow therethrough to bind
anti bodies to protein A followed by washing with a 1X
bi ndi ng solution (50 mM potassi um phosphate dibasic, pH
9.0). To elute the antibodies bound to protein A 2
colum vol unes of an elution solution (0.2 Mcitric acid,
pH 3.0) were allowed to flow therethrough, thereby
obtaining an eluate. After neutralization with 1 MTris,
the concentration of antibodies was determned by
measur enent of the absorbance at 280 nm

Thereafter, the GE PD-10 colum was equilibrated
with 25 ml of physiological saline and then centrifuged
(1000 g, 2 mn). Thereafter, 2.5 nl of the antibody
eluate obtained from the protein A colum was added to
the GE PD-10 colum, followed by centrifugation (1000 g,
2 mn), thereby collecting an antibody solution
exchanged wth physiological saline. The anti body
concentration was determned by neasurenent of the
absorbance at 280 nm and then the antibody sol ution was
di spensed and stored at -80°C.
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<1- 6> Anti body sequenci ng and cl oni ng

Cloning and sequencing of 8Al12 clone expression
anti body was carried out by YBIO Inc. and Abclon Inc.
(Korea). Briefly, RNA was first extracted from 8Al2
hybri doma cells and cDNA was synthesized. Then, PCR was
performed using primers specific to VL, CL, VH and CHL.
PCR products wth expected sizes were purified on
agarose gel, the sequences thereof were identified
t hrough sequencing, and CDR regions were identified
t hrough Kabat nunbering. The sequencing results of the
antigen-binding region are shown in Table 1. Fab was
synthesized from the identified sequences, and was
confirmed to show high binding ability to MRS through
ELI SA.

It was also confirned that the identified sequences
match the protein sequencing results (nass spectronetry
results) of the antibody obtained through ascites
purification after the hybridoma cells in Exanple 1-5
were injected into the abdom nal cavity of the m ce.

The obtai ned 8A12 Fab sequence was cloned into the
nouse |1gG heavy chain sequence vector (pFUSE-mM g&Xa- Fc,

InvivoGen) and nouse light chain sequence vector
(pFUSE2- CLI g- nK, InvivoCGen). Then, the vectors were co-
t ransf or ned in freestyle 293F cells usi ng PE

(Pol ysci ences, 23966-2), so that antibody heavy and
light chains were co-expressed together in the cells.
The transforned 293F cells were incubated under
conditions of 37°C and 8% CO, for 7 days. Then, the
cells were obtained and centrifuged, thereby obtaining
the supernatant. The pH of the supernatant was checked,
and then the pH of the supernatant was adjusted to 7.6
using the prepared 20X binding solution (1M potassium
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phosphate dibasic, pH 9.0). Thereafter, the supernatant
was filtered wusing a 0.22-um filter to obtain a
neutralized antibody culture solution. An antibody was
obtained from the antibody culture solution by the
nmet hod described in 2) of Exanple 1-5. It was confirned
that the whole 8Al12 1gG antibody thus obtained is
conposed of a light chain containing the amno acid

sequence of SEQ ID NO 18 and a heavy chain containing
the am no acid sequence of SEQ ID NGO 19.

[ Tabl e 1]
Am no aci d DNA sequence
seguence
gat gt gaagct t caggagt cgggacctg
FRL DVKLQESGPGLVKPS | gcct ggt gaaaccttctcagtctctgtc
QSLSLTCTVTGYSI T | cctcacctgcact gt cactggctattca
at cacc
QEIF SEYAWr agt gagt at gcct ggacc
RO W ROEPGNKLEWG t ggat ccggcagt tt ccaggaaacaaac
t ggaat ggat gggc
CDR- YI NYNGNTNLNPSLK |t acat aaact acaat ggcaacact aact
VH
H2 S t aaat ccat ct ct caaaagt
RS ROTSOEFL | S0%RCLEL e (Eeagateca ooe
FR3 | QLNSVTTEDTATYYC |29 J geagttg
AR t gt gacaact gaggacacagccacat at
tact gt gcaaga
CDR- SLVWPRGWEAY tcactttggcccaggggctggtttgett
H3 ac
FRA VGOGTLVTVSA E?gggccaagggactctggtcactgtct
gacatt Ct gat gacccagtctccatctt
FR1 DI QU QBPSSMYASL ccat gt at gcat ct ct aggagagagagt
GERVTI TC
cact at cacttgc
CDR- aaggcgagt caggacat t aat agct att
VL | L1 KASQDI NSYLS t aagc
RO WEQOKPGKSPKTLMY t ggtt ccagcagaaaccagggaaat ct c
ct aagaccct gat gt at
CDR-
Lo RANRLVD cgt gcaaacagat t ggt agat
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ggggt cccat caaggt t cagt ggcagt g

CVPSRESCSCEADY | 5t ct ggecaagat tat t ct ct caccat

FR3 SLTI SSLEYEDM3 Y
cagcagcct ggaat at gaagat at ggga
YC
atttattattgt
CDR-
L3 LQYDEFPRT ct acagt at gat gagtttcct cggacg

tt cggt ggaggcaccaagct ggaaat ca
aa

FR4 FGGEGTKLEI K

<1-7> Conparison of binding specificity of antibody
to MRS — Western blotting

To investigate the MRS binding ability of the 8Al2
anti body obtained in the above exanple, the follow ng
test was performned. H460 cells were incubated in DVEM
(HyCl one, GE Life Sciences) containing 10% fetal bovine
serum (FBS, HyCl one, CGE Life Sciences) and 1% penicillin
(HyClone, GE Life Sciences). All the cells were
i ncubated under conditions of 5% CO, and 37°C. The
i ncubated H460 cells were treated with si-MRS for 72
hours. Then, the H460 cells were obtained and | ysed, and
then the H460 cell |ysate was subjected to Western
bl otting. The test was repeated tw ce. The 8Al12
antibody as a primary antibody was diluted to 1:5000
(0.2 pg/m) before use and, for conparison of binding
ability, currently comrercially available MRS antibody
(Abcam  Ab50793) was wused by the sane nethod, and
tubulin was used as a control.

As a test result, as shown in Fig. 1, the currently
commercially available MRS antibody never detected MRS
in the si-MRS treatnent group and showed significantly
low detection ability (binding ability wth NMRS)
conpared with the 8Al12 anti body of the present invention
even in the si-MRS non-treatnent group. Wereas, the
8A1l2 anti body of the present invention was confirned to
have excellent WMRS-specific binding ability conpared
with the conventional comrercial MRS anti body.
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<1-8> Verification on cross-activity wth other
proteins -ELISA

To investigate whether the 8Al12 anti body acquired
in the above exanple had cross-activity wth other
am noacyl -t RNA synthetase (ARS) proteins, the follow ng
test was perforned.

On a 96-well plate (Corning 3690 flat bottom 96-
wel |l half-area plates), MRS proteins (Hi s-MRS, MRS full)
and other ARS proteins (DX2 tag free, 34S-DX2, 34S- Al MP2,
H s-CRS, His-AlMP1l, Hi s-GRS, His-WRS, His-KRS) were each
coated at a concentration of 1 pg/m. 8Al2 antibody was
added at a concentration of 500 ng/ml to the 96-wel
plate coated with coated with each of the ARS proteins,
followed by incubation for 1 hour. Thereafter, HRP-
conjugated anti-nouse |1gG secondary anti body was added,
foll owed by incubation for 1 hour, and the absorbance at
450 nm was neasured by ELISA. As a substrate, 3,3 ,5,5 -
t et ramet hyl benzi di ne (TMB) was used.

As a result, as shown in FIG 2, the 8Al2 anti body
bound to and reacted with only MRS, but not wth other
ARS and AIMP proteins. The results confirned that the
8A1l2 anti body had no cross-activity with other ARS and
Al VP proteins and specifically detected only MRS.

<1-9> \Verification of antibody affinity wusing
surface plasnon resonance

To investigate MRS-specific affinity of the 8Al2
anti body, a surface plasnon resonance (SPR) test was
per f or med usi ng VRS- Al MP3 co-purified protein
(hereinafter, MRS+tAIMP3 protein) and AIMP3 protein.
VRS+Al MP3 or Al MP3 protein was coated on a Cvb chip and
the 8A12 antibody was allowed to flow down, thereby
nmeasuri ng the degree of binding response of the protein.



10

15

20

25

30

53

An analyte sanple or buffer was injected at a flow rate
of 30 pl/min for 8 minutes, and washed for 20 minutes.

As shown in FIGS. 3 and 4, the results confirned
that the 8Al12 antibody bound to the NMRS+AI MP3 protein
but not the AIMP3 protein. It could also be confirned
that the 8A12 anti body has a KD value of 1.56 nMto MRS

<1-10> Verification of binding site of MRS anti body

To investigate the binding site (epitope) for the
8A12 anti body, the follow ng test was perforned.

First, several MRS fragnents with different |engths
and loci were constructed in consideration of GST,
catal ytic donmain, and tRNA binding domain sites in the
MRS whol e protein, and the MRS whole protein or each MRS
fragnent was cloned into the pcDNA3 vector (EV). The
loci of the respective MRS fragnents were selected at
| oci conprising several small unit domains, including
the fragnment of aa 1-266, fragnment of aa 267-597,
fragnent of aa 1-598, fragnment of aa 598-900, fragnment
of aa 660-860, fragnment of aa 660-900, fragnment of aa
730-900, and the like. Here, the Myc protein was bound
to the N-termnal of each peptide, and the Mc protein
was used as a control. Then, 2 pg of vector DNA cl oned
in H460 cells was transfected using Turbofect (Therno)
according to the instruction of the manufacturer. After
24 hours, the cells were obtained and Western blotting
was perforned. Here, the 8Al12 was diluted at 1:5000
(0. 2ug/ nL) before use.

Through the test, the epitope for the 8Al2 anti body
was confirnmed to be present in at least a region of aa
861-900 in the MRS protein of SEQ ID NO 1.

Therefore, wvarious small-unit fragnent peptides,
i ncluding the fragnent of aa 811-840, the fragnent of aa
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821-850, the fragnent of aa 831-860, the fragment of aa
841-870, the fragnent of aa 846-875, the fragment of aa
851-880, the fragnent of aa 856-885, the fragment of aa
861-890, the fragnent of aa 866-895, the fragnment of aa
871-900, were constructed, and each peptide was coated
at 300 ng/well in the 96-well ELISA plate, and was
subjected to ELISA according to the protocol. The 8Al12
anti body as a primary anti body was diluted to 10 nM (1x
PBST- Tween 0.05%, and HRP-conjugated Goat anti-nouse
lgG (Therno) as a secondary antibody was diluted at
1: 10000 (1xPBST-Tween0.05%, and the absorbance was
measured at 450 nm

The test results confirnmed that the 8Al2 anti body
specifically recogni zed, as an epitope, the region of aa
851-880 ( KQGNI VRELKAQKADKNEVAAEVAKLLDLK, SEQ ID NG 20)
in the MRS protein. These test results indicate that
ot her bindi ng nol ecul es (other antibodies and functional
fragnents thereof) recognizing the region of aa 851-880
as an epitope would also have excellent MRS-specific
binding ability and MRS discrimnation ability.

Herei nafter, an exanple enploying the antibody with
excellent MRS detection ability constructed above wll
be shown for novel bile duct cancer exam nation methods
desi gned by the present inventors.

<Exanpl e 2>

Est abl i shnent of bile duct cancer-cell-specific MRS
expression detecting nethod (staining nethod) and
confirmati on of effect thereof, in cytodi agnosis

1) A specinen was obtained according to brush
cytology (Gsnes M Serck-Hanssen A Wren J. Scand J
Gastroenterol. 1975;10(8):829-31). Specifically, bile
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duct brushing was performed using a GRBH 230-3-3.5 brush
(W1l son-Cook Medical, Inc., Wnston-Salem NC). A brush
was allowed to nake five to eight tinmes of to-and-fro
novenent across the lesion site. Thereafter, the brush
was washed with Roswel Park Menorial Institute (RPM)
1640 nmedium (G bcoBRL, Rockville, M\ USA), and then
i medi ately noved to the cytology |aboratory for I|iquid-

based cytol ogy exam nation (Thinprep). The brush was
shaken in the ThinPrep fixative liquid (PreservvCyt
solution) to liberate bile duct cells. The speci nen

(bile duct cells) thus obtained was sneared on the
ThinPrep slide by an ordinary nethod using ThinPrep
(Hologic Inc) to prepare cell sanmples. The cell sanples
were each subjected to the foll ow ng exam nati on nethod,
and the results thereof were conpared.

2) Pat hol ogi cal findings by a conventional cytol ogy
were made by Pap staining, which has been frequently
used to date, and the Pap staining was performed using
hemat oxylin, Orange G6 (OG6), or eosin azure according
to the ordinary protocol. The Pap-stained speci nens were
nor phol ogi cal ly anal yzed. The cells were determned to
be benign (normal) cells when: the cells were sneared in
one |layer on the ThinPrep slide; the nucl eus/cytoplasm
ratio (NNCratio) is small; and the nucl ear nenbrane has
a snooth shape. The cells were determned to be
mal i gnant cells when: cells were three-dinensionally
sneared; the nucleus/cytoplasmratio was high; chromatin
aggl oneration appeared; and the nuclear nenbrane had a
rough shape; and nucleoli and mtosis appeared. The
cells were determined to be atypical cells when the cell
change did not reach malignant cells but could not be
di agnosed wi th beni gn.
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3) The final clinical diagnosis was nmade by doctors
t hrough a conprehensive final determ nation on the basis
of the neasurenent results by inmaging exam nations
(abdom nal ultrasound, abdomi nal conputed tonography,
abdom nal magneti c resonance i magi ng, endoscopi c
retrograde chol angi ogr am and positron em ssi on
t onogr aphy) and pat hol ogi cal exam nations (cytodi agnosi s
and bi opsy).

4) The pr esent i nventors devel oped
i mmunof | uorescence staining for neasuring the degree of
expression of MRS in bile duct cells and normal bile
duct cells (including benign bile duct stricture cells
but not <cancer cells) as follows. Specifically, the
ThinPrep slide sanples were treated as fol |l ows.

@ D. Wwashing, twce

@ Pre-treatnent: Incubate with PBS containing 2%
normal goat serum 0.1% Tween-20, and 0.09% sodi um azi de
at roomtenperature for 1 hour (incubation)

@ Primary antibody treatnent: I ncubate with MRS
antibody, diluted to 2 ug/ml in PBS (containing 0.1% BSA
and 0.09% sodi um azide), at room tenperature for 1 hour
MRS antibody (8Al12 anti body) having |ight chain
containing the amno acid sequence of SEQ ID NO 8 and
heavy chain containing the am no acid sequence of SEQ ID
NO 19 being used in the present test

@ Wash twice with 1x washing solution TBST(1X TBS
with 0.01% Tween- 20)

® Color devel oprent: | ncubate wth secondary
anti body (Goat-anti-nmouse |gQ H+L)-Al exa Fluor 488
(Therno, cat# A11001)), diluted at 1:100 in PBS
(containing 0.1% BSA, 0.09% sodium azide), at room
tenperature for 1 hour

® Wash twice with 1x washing solution TBST(1X TBS
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with 0.01% Tween- 20)
@ Apply DAPI
wi th cover gl ass

(I'nvitrogen P36931)

Qut of the sanples,
MRS staining that
the negative control
cancer cells, and
pat hol ogi cal findings and
the specinens to
(sensitivity and specificity).
Tables 2 and 4 bel ow.

were detern ned
these results

final

[ Tabl e 2]
Conparative details:
bet ween conventi onal

Conmpari son of

wer e
di agnosi s
i nvestigate the accuracy of
The results are shown in

, and then cover

the cells showing a degree of
was nore than doubled conpared wth

to be bile duct

exam nati on

conpared wth
results for
di agnosi s

results

cytol ogy and MRS imunostai ni ng of

present invention, on the basis of final clinical
pat hol ogi cal diagnosis results
. Fi nal clinical NRS o
g??gfg;;onal pat hol ogi cal i Mmunost ai ni ng
di agnosi s Positive | Negative
positive for | Mal i gnancy(n=18) 18 0
Mal i gnancy(n=18) Beni gn( n=0) 0 0
Suspi ci ous of | Mal i gnancy(n=15) 14 1
mal i gnancy(n=16) Beni gn( n=1) 1 0
. Mal i gnancy( n=15) 15 0
At =26 .
ypra(n ) Beni gn(n=11) 0 11
Negati ve for | Mal i gnancy( n=0) 0 0
mal i gnancy(n=13) Beni gn( n=13) 0 13
[ Tabl e 3]
Conparative summarization: Conparison of exam nation
results bet ween conventi onal cytol ogy and VRS
I mmunost ai ning of present invention, on the basis of
final clinical pat hol ogi cal di agnosi s results
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(determ nati ons of positive for mal i gnancy and
suspi cious nalignancy in conventional cytology results
on Table 2 above being classified as final positive, and
determination of atypia and negative for malignancy
bei ng classified as final negative)

Final clinical pathological
di agnosis results
Mal i gnancy Beni gn
(n=48) (n=25)
Positive
. 33 1
Convenet i onal (n=34)
cytol ogy Negati ve
(n=39) 15 24
Positive
47 1
MRS (n=48)
i mrunost ai ni ng Negati ve
(n=25) 1 24
[ Tabl e 4]
Conpari son of sensitivity, specificity, positive

predictive value (PPV), negative predictive value, and
accuracy of diagnosis between conventional cytology and
MRS i mrunost ai ni ng of present invention

Sensitivity |Specificity |Accuracy PPV | NPV
(% (% (% (% (9
Convent i 61
onal 68. 8 96 78.1 97.1 5 '
cytol ogy
VRS
i mmunost | 97.9 96 97.2 97.9 |96
ai ni ng

As a test result, as shown in Tables 2 to 4, the
MRS i mmunost ai ni ng exam nation provided in the present
invention showed a sensitivity of 97.9% and a
specificity of 96% alnost 100% and an accuracy of
97. 2% conpared wth the conventional cyt ol ogi cal
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exam nation. These results indicate that the exam nation
nmethod of the present invention can accurately detect
and discrimnate bile duct cells and normal bile duct
cells (including benign bile duct stricture cells but
not cancer) at alnost 100% in the diagnosis at the
cellular level, which are significantly conpared wth
the level of accuracy, 78.1% of the conventionally used
cyt ol ogi cal exam nati on.

FIG 5 shows representative diagnosis exanples for
the respective diagnosis types on Table 2. In the bile
duct cancer cells, MRS was wdely distributed in the
cell nmenbrane and cytoplasm and strong staining signals
were observed (see from A to C of FIG 5), and in the
normal (benign) cells, negative or very weak staining
signals were observed in the region including the
cytoplasm (see D and E of FIG 5). The above test
confirmed that the novel MRS staining nmethod provided in
the present invention is a very useful staining nethod
with high sensitivity and specificity in bile duct
cancer cell cytodi agnosis. Especially, even atypical
cells, which are difficult to differentiate using a
conventional staining nmethod on a specinen obtained by
brush cytology, can be differentiated according to the
staining or non-staining of MRS, and it is therefore
t hought that the cytodiagnosis nethod according to the
present invention alone can be used to make an accurate
clinical diagnosis of bile duct cancer.

<Exanpl e 3>

Est abl i shnent of bile duct cancer-cell-specific MRS
expression detecting nmethod and confirmation of effect
t hereof in biopsy

| munohi stochem stry (I1HC) for measuring the degree
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of expression of MRS in bile duct cancer tissue and
normal bile duct tissue (including benign bile duct
stricture cells but not cancer) was devel oped as foll ows.
Specifically, 55 unknown bile duct biopsy tissue sanples
wer e general ly par af fi n- enmbodi ed and sect i oned.
Thereafter, a final specinen was obtained by the
treatment in the follow ng order

D Ssoak sectioned tissue in xylene for 24 hours -
treat with 100% alcohol for 2 minutes twice — treat with
100% alcohol for 2 minutes once — treat with 90% alcohol
for 2 minutes twice - treat with 70% alcohol for 2
minutes once — DW washing twice or three times

@ Antigen retrival: Dilute comercial citrate
buffer (DW9 : citrate buffer 1), preheat for 2 m nutes,
put slide therein, and then heat for 10 mnutes
(m crowave oven)

@ Heat, and then imediately soak in tap water
twice to cool - wash with 1TBST for 5 mnutes three
times

@ Treat with 0.3% H,O, at room tenperature for 1
hour - block (2% goat serum + 2% BSA, 1PBS base) at room
tenperature for 30 m nutes

® Primary antibody (MRS antibody) 1 : Dilute at
1:500, and then incubate at room temperature overnight -
Wash with 1TBST for 5 minutes three tinmes MRS anti body
having |ight chain containing the am no acid sequence of
SEQ ID NO 8 and heavy chain containing the am no acid
sequence of SEQ ID NO 19 being used in the present test

® Apply HRP (secondary antibody) and then incubate
at room temperature for 30 minutes —» Wash with 1TBST for
5 mnutes three tines

@ Apply DAB for 1 mnminute, followed by color
development, and wash with DW twice or three times -

apply hematoxylin for 3 mnutes, followed by color
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devel opnent, and then wash with DWtw ce or three tines

Treat with 70% alcohol for 2 minutes once -
treat with 90% alcohol for 2 minutes once - treat with
95% alcohol for 2 minutes once - treat with 100% alcohol
for 2 minutes twice — treat with xylene for 5 minutes
three tines

@ Apply nounting solution and then cover wth
cover gl ass

In the sanple, when MRS was strongly stained in the
infiltrating cells conpared with pancreatic acinar cells
as an internal control, such cells were determ ned to be
bil e duct cancer cells, and these results were conpared
with the final «clinical diagnosis results for the
specinmen to investigate the accuracy of diagnosis
(sensitivity and specificity), and the results are shown
in Table 5. The final clinical diagnhosis results were
conprehensively and finally nmade by doctors.

[ Tabl e 5]

Results of MRS inmunostaining exam nation of present
invention on bile duct cancer tissue and nornmal bile
duct tissue

Fi nal cli ni cal MRS i mrunost ai ni ng

pat hol ogi cal Nunber of Qf _ present Positive

di agnosi s speci nens |l nvention ratet
Positive | Negative

Bile —  duct,g 45 0 100

cancer tissue

Nor mal bile 10 0 10 0

duct tissue

t: Positive rate being expressed as % of degree of MRS
exprssi on

As shown in Table 5, the test results confirned
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that the bile duct cancer tissue and the normal bile
duct tissue can be discrimnatively detected with 100%
sensitivity and specificity through the detection nethod
(staining nmethod) provided in the present invention.

FIGS. 6 to 8 show representative diagnosis exanples for

respective types in the diagnosis of 55 specinmens on
Table 5. Especially, the results were shown to match the
pat hol ogi cal findi ngs t hr ough H&E st ai ni ng (the
nor phol ogi cal diagnosis nethod through H&E being simlar

to that in the foregoing Exanmple 2), which is a
conventional bile duct-tissue-staining method.

I ndustrial Applicability

As set forth above, the present invention relates
to a method for diagnosing bile duct cancer in bile duct
cells by wusing nethionyl-tRNA synthetase (MRS). Mor e
specifically, the present invention relates to a
conmposition for diagnosing bile duct cancer, t he
conposition conprising an agent for neasuring the
expression |evel of a methionyl-tRNA synthetase protein,
a diagnostic kit, and a nethod for qualitatively or
quantitatively analyzing MRS to provide infornmation
necessary for the diagnosis of bile duct cancer.

MRS is overexpressed only for bile duct cancer, as
differentiating between nornmal cells and other benign
bile duct diseases, and the use of MRS can attain a
definite diagnosis of bile duct cancer with al nost 100%
sensitivity, specificity, and accuracy for even
i ndet erm nat e at ypi cal cells det er mi ned t hr ough
conventional cytodiagnosis pathological exanm nations.
Therefore, MRS is valuable as a diagnostic naker for
bile duct cancer, and thus is highly applicable in the
field of in-vitro diagnostic industry.



10

15

20

25

30

63

Cl ai ns

1. A conposition for diagnosing a bile duct
cancer, the conposition conprising an agent for
nmeasuring the expression level of a nethionyl-tRNA
synt het ase (MRS) protein.

2. The conposition of claim 1, wherein the
nmet hi onyl -t RNA synthetase protein contains the am no
aci d sequence defined by SEQ ID NO 1.

3. The conposition of claim 1, wherein the
agent is an antibody or aptamer specifically binding to
t he net hi onyl -t RNA synt het ase (MRS) protein.

4. A kit for diagnosing a bile duct cancer, the
kit conprising an agent for neasuring the expression
| evel of a nethionyl-tRNA synthetase (MRS) protein.

5. A nethod for qualitatively or quantitatively
anal yzing a nethionyl-tRNA synthetase (MRS) protein in a
bile duct sanple collected from a latent patient in
order to provide information necessary for diagnosis of
a bile duct cancer.

6. The nmethod of claim 5, wherein the nethod
conpri ses:
(a) nmeasuring the expression |evel of t he

net hi onyl -t RNA synthetase protein in the bile duct
sanpl e collected fromthe patient; and

(b) determning that the patent is a bile duct
cancer patient if the expression |evel of the nethionyl-
tRNA synthetase protein neasured in step (a) 1is
i ncreased.
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7. The nmethod of claim 6, wherein the sanple is
bil e duct cells.

8. The nmethod of claim 6, wherein the nethod
further conpri ses t he fol |l owi ng st eps bef or e,
sinmultaneously with, or after step (a):

(1) staining bile duct cells collected from the
patient with: at |east one nucleus-staining solution
selected from the group consisting of 4',6-diamdino-2-
phenyl i ndol e (DAPI), nmet hyl ene bl ue, acet ocar m ne,
tol uidi ne blue, hematoxylin, and Hoechst, and at | east
one cytoplasmstaining solution selected from the group
consi sting of eosin, crystal violet, and Orange G and

(ii) determining by said cell staining that the
bile duct cells are malignant tunor cells, atypical
cells, or normal cells.

9. The nmethod of claim7 or 8, wherein the bile
duct cells are collected by brush cytol ogy.

10. The nethod of claim 6, wherein the
expression level of the protein is nmeasured using any

one of Western blotting, ELI SA, radi oi munoassay,
radi oi munodi f f usi on, Quchterl ony i mrunodi f f usi on,
rocket i mrunoel ectr ophoresi s, i mrunost ai ni ng,

I mrunopreci pitation assay, conplenent fixation assay,
FACS, or protein chip assay.

11. The nmethod of claim 3, wherein the antibody
is an antibody or a functional fragnment thereof, which
specifically binds to an epitope region of VRS
containing the am no acid sequence defined by SEQ | D NO
20.
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12. The nmethod of claim 11, wherein the antibody
conpri ses:

a light chain variable region (VL) containing the
am no acid sequence defined by SEQ ID NO 14; and

a heavy chain variable region (VH) containing the
am no acid sequence defined by SEQ I D NO 16.

13. The nmethod of claim 8, wherein in step (ii),
it is determined by cell-staining results of step (i)
t hat :

the bile duct cells are malignant cells when there
are two or nore types of norphological abnornality
selected fromthe group consisting of: three-dinensional
snear of «cells, a high nucleus/cytoplasm ratio (NC
ratio), an appearance of chromatin aggloneration; a
rough- shaped nucl ear nenbrane, an appearance of nucleoli
and an appearance of mtosis;

the bile duct cells are normal cells when the cells
are sneared in one layer, the nucleus/cytoplasm ratio
(NNC ratio) is low, and the nuclear nenbrane has a
snoot h shape; and

the bile duct cells are atypical cells when the
extent of a cell change does not reach that of malignant
cell s but cannot be di agnosed as nornal.

14. A nethod for inproving sensitivity and
specificity in cytodiagnosis or biopsy for a bile duct
cancer, the nethod conprising the steps of:

(a) measuring the expression |level of a nethionyl-
t RNA synthetase protein in a bile duct sanple collected
froma latent patient; and

(b) determning that the patient is a bile duct
cancer patient if the expression |evel of the nethionyl-
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t RNA synthetase protein is increased in step (a).

15. The nethod of claim 14, wherein the
sensitivity and specificity are 90% or hi gher.

16. The nmethod of claim 14, wherein the
cyt odi agnosi s is brush cytol ogy.

17. A nethod for providing information necessary
for diagnosis of a bile duct cancer in cytodignosis or
biopsy for a bile duct cancer, wherein an adjuvant
nmethod is perforned in conbination with a norphol ogi ca
exam nation, the adjuvant method conpri sing:

(a) measuring the expression |level of a nethionyl-
t RNA synthetase protein in a bile duct sanple collected
froma latent patient; and

(b) determning that the patient is a bile duct
cancer patient if the expression |evel of the nethionyl-
t RNA synthetase protein is increased in step (a).

18. The nmethod of claim 17, wherein the adjuvant
nmethod is performed simultaneously with, separately from
or sequentially with the norphol ogi cal exam nati on.

19. The method of claim 17 or 18, wherein the
nor phol ogi cal exam nation is perforned by exam ning at
| east one selected from the group consisting of cell
clustering, the nucleus/cytoplasmratio (NNC ratio), the
shape of the nuclear nenbrane, chromatin aggl oneration
an appearance of nucleoli in a nucleus, and an
appearance of mtosis.

20. The conposition of claim 1, wherein the
agent is a prinmer or probe specifically binding to the
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nmet hi onyl -t RNA synt het ase nRNA.

21. Use of an agent for neasuring the expression
| evel of a nethionyl-tRNA synthetase (MRS) protein for
prepari ng an agent for diagnosing a bile duct cancer.

22. A nmethod for diagnosing a bile duct cancer,
wherein the expression |evel of a nethionyl-tRNA
synthetase (MRS) protein in a sanple from a subject is
measur ed.



