MONOCLONAL ANTI BODY SPECI FI CALLY BI NDI NG TO MRS

TECHNI CAL FI ELD

The present application clains priority from Korean
Pat ent Application No.10-2017-0058896, filed on May 11, 2017,
the entire contents of which are incorporated herein by
ref erence.

The present invention relates to a nonoclonal antibody
which binds specifically to MRS, nore specifically to an
anti body or a fragnent thereof which specifically binds to a
peptide fragnment defined by the 861 to 900'" amino acid
residues of a human-derived nethionyl-tRNA synthetase (MRS)
protein as set forth in SEQ ID NO 1, a nethod for the
preparation of the sane and a conposition for diagnosis of
cancer conprising the sane.

BACKGROUND OF THE | NVENTI ON

Am noacyl -t RNA synthetase (ARS) is an enzynme that attaches
a specific amno acid to its corresponding tRNA. In the case
of higher organisns, it consists of 23 kinds of enzynes
including three types I nvol ved in the formation of
mul ti synt hetase conplexes such as A MP1 (p43), (A MP2) p38,
and (AIMP3) pl8 in addition to 20 enzynmes according to
different types of ami no acids. Besides those constituting the
mul ti synt hetase conplex, sone exist as a free form Recently,
however, sonme of these enzynes have been reported to have
various different active functions in a specific environnent
in addition to the basic function, and MRS (nethionyl-tRNA
synthetase) is one of them MRS is an essential enzyne that
binds nethionine to the initiator and elongator tRNA¥ for
transl ati on. Because Met-tRNAY™' is required for the initiation
of protein pol ynmeri zati on reaction and ext ensi on of
pol ypeptides, it is in a critical position to regulate not
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only translation but also potentially other biological
processes. For exanple, MRS regulates specificity for tRNA in
response to oxidative stress and allows nore nethionine to be
inserted into the pol ypeptide chain being synthesized, thereby
elimnating reactive oxygen species by the increased
nmet hi onine (Lee et al., 2014; WIltrout et al., 2012). Recently
MRS has also been found to be involved in a variety of
di seases. Upon WV irradiation, the enzymatic activity of MRS
is suppressed as the S662 position is phosphorylated in a
GCN2- dependent manner and the initiation response of
translation is inhibited (Kang et al., 2012; Kwon et al.,
2011). When MRS is phosphorylated, it is separated from Al MP3,
a tunmor suppressor that binds to MRS, and the rel eased Al MP3
nmoves into the nucleus to repair DNA. In this context, MRS can
be seen as a |inker that nodul ates the DNA damage response and
translation inhibition by U/ irradiation (Kwon et al., 2011).

On the other hand, despite the inportance as a biomarker
for ARSs including MRS, protein structures of ARSs are simlar
in many ways, so that the antibodies obtained from
i mmuni zation of animals show cross-reactivity to other ARSs
and in many cases, high-sensitivity antibodies are not even
produced. Antibodies of the present invention are expected to
be of high diagnostic and industrial availability as well as
for research in view of their excellent sensitivity and no
cross-reactivity anong different ARSs.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON
TECHNI CAL PROBLEM

Accordingly, the present inventor found out that the
anti bodi es generated by the antibody production nethod using
hybri doma cells do not have cross-reactivity with other ARSs
and bind specifically to MRS, thereby conpleting the present
i nvention.



Thus, an aspect of the present invention is to provide an
anti body or a fragnent thereof which specifically binds to a
peptide fragment defined by the 8615 to 900'" amino acid
residues of human-derived nethionyl-tRNA synthetase (MRS)
protein as set forth in SEQ ID NO 1.

Anot her aspect of the present invention is to provide a
pol ynucl eotide encoding the said antibody or the fragnent
thereof, a reconbinant expression vector conprising the said
pol ynucl eot i de, and a cell transformred wth the said
reconmbi nant expressi on vector.

Anot her aspect of the present invention is to provide a
method for the preparation of a nonoclonal antibody which
binds to a human-derived MRS (nethionyl-tRNA synthetase)
conpri si ng:

(a) admnistering a cell producing the said antibody into
t he peritoneum of a nouse;

(b) collecting a peritoneal fluid from the npbuse wth
inflated peritoneum and

(c) isolating a nonoclonal anti body which binds
specifically to MRS fromthe peritoneal fluid.

Anot her aspect of the present invention is to provide a
method for the specific detection of human-derived MRS
(et hi onyl -t RNA synthetase) protein, the nethod conprising
contacting the said antibody or the fragnent thereof with a
bi ol ogi cal sanple and detecting the antibody or the fragnent
t her eof .

Anot her aspect of the present invention is to provide a
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conposition for diagnosis of a cancer conprising the said
anti body or the fragnent thereof as an active ingredient.

Anot her aspect of the present invention is to provide a
conposition for diagnosis of a cancer consisting of the said
anti body or the fragnment thereof.

Anot her aspect of the present invention is to provide a
conposition for diagnosis of a cancer consisting essentially
of the said antibody or the fragnent thereof.

Anot her aspect of the present invention is to provide use
of the said antibody or the fragnent in the preparation of a
cancer di agnostic agent.

Anot her aspect of the present invention is to provide a
met hod for diagnosis of a cancer in a subject, the nethod
conprising admnistering an effective amunt of the said
anti body or the fragnent thereof to a subject in need thereof.

TECHNI CAL SCLUTI ON

An enbodi nent according to an aspect of the present
invention provides an antibody or a fragnent thereof which
specifically binds to a peptide fragnent defined by the 861%
to 900'" amino acid residues of a human-derived nethionyl-tRNA
synt hetase (MRS) protein as set forth in SEQID NO 1.

An enbodi nent according to another aspect of the present
i nvention provides a polynucl eotide encoding the said antibody
or the fragnent thereof, a reconbinant expression vector
conprising the said polynucleotide, and a cell transforned
with the said reconbi nant expression vector.



An enbodi nent according to another aspect of the present
invention provides a nethod for the preparation of a
nmonocl onal anti body which binds to a human-derived MRS
(et hi onyl -t RNA synt het ase) conpri si ng:

(a) admnistering a cell producing the said antibody into
t he peritoneum of a nouse;

(b) collecting a peritoneal fluid from the nouse wth
i nfl ated peritoneum and

(c) isolating a nonoclonal anti body which binds
specifically to MRS fromthe peritoneal fluid.

An enbodi nent according to another aspect of the present
invention provides a nethod for the specific detection of
human- deri ved VRS (et hi onyl -t RNA synt het ase) protein
conprising contacting the said antibody or the fragnment
thereof wwth a biological sanple and detecting the antibody or
t he fragnent thereof.

An enbodi nent according to another aspect of the present
invention provides a conposition for diagnosis of a cancer
conprising the said antibody or the fragnent thereof as an
active ingredient.

And an enbodi nent according to another aspect of the
present invention provides a conposition for diagnosis of a
cancer consisting of the said antibody or the fragnent thereof.

And an enbodi nent according to another aspect of the
present invention provides a conposition for diagnhosis of a
cancer consisting essentially of the said antibody or the
fragnment thereof.

An enbodi nent according to another aspect of the present
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i nvention provides use of the said antibody or the fragnment in
the preparation of a cancer diagnostic agent.

An enbodi nent according to another aspect of the present
invention provides a nethod for diagnosing a cancer in a
subject, the nethod conprising admnistering an effective
anount of the said antibody or the fragnent thereof to a
subj ect in need thereof.

Herei nafter, the present invention will be described in
detail .

The present invention provides an antibody or a fragnent
t hereof which specifically binds to a peptide fragnent defined
by the 861%' to 900'" amino acid residues of human-derived
met hi onyl -t RNA synt hetase (MRS) protein as set forth in SEQ ID
NO 1.

In the present invention, ‘MRS (nethionyl-tRNA synthetase)’
is one of ARSs, which is the nost inportant enzyne for
initiating transcription and transferring nmethionine (Met) to
t RNA. MRS increases ribosomal RNA synthesis in the nucleus and
interacts with various signaling agents such as nTORCL, GCN2,
CDK4, and VEGFR Wen UV damages DNA, MRS is released from
am noacyl -t RNA synthetase-interacting mnultifunctional protein
3 (A MP3), which binds to damaged DNA and regul ates
transcri ption.

In the present i nvention, “anti body’ refers to a
gl ycoprotein conprising at |least two heavy (H) chains and two
light (L) chains connected to each other by disulfide bonds.
Each heavy chain consists of a heavy chain variable region
(hereinafter abbreviated as HCVR or VH) and a heavy chain
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constant region. The heavy chain constant region consists of
three domains, CHL, CH2 and CH3. Each |ight chain consists of
a light chain variable region (hereinafter abbreviated as LCVR
or VL) and a light chain constant region. The light chain
constant region consists of one domain, CL. VH and VL regions
can be further subdivided into hypervariable regions (called
conplenmentarity determining regions (CDRs)) interspersed with
nore conserved regions called framework regions (FR). Each of
VH and VL consists of three CDRs and four FRs arranged from
am no-termnus to carboxy-termnus in the follow ng sequence:
FR1, CDR1l, FR2, CDR2, FR3, CDR3, FR4. The variable regions of
the heavy and Ilight <chains contain binding donmains that
interact with the antigen. The constant region of the antibody
may nedi ate the binding of imunoglobulins of host tissues or
factors, including various cells of the inmune system (e.g.
effector cells) and the first conponent of the traditional
conpl ementary system (Clq).

1E8 and 8Al2 antibodies of the present i nvention
specifically bind to the peptide fragnents conprising amno
acid sequence from the 8615 to 900'" amino acid residues of
human-derived MRS protein. Preferably, regarding the area of
human- derived MRS protein where 1E8 anti body and 8Al2 anti body
of the present invention bind to, a specific sequence is not
particularly |imted as long as it is a contiguous region
conprising the am no acid sequence represented by SEQ I D NO 39.
Usually it may be a fragnment which includes the amno acid
sequence of SEQ ID NO 39 and consists of 40 to 900 am no acid
residues, nore preferably, 40 to 80 amno acid residues,
specifically, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51,
52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67,
68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, or 80 am no
acid residues. Most preferably, it my be the amno acid
sequence represented by SEQ ID NO 39 derived from human MRS
pr ot ei n.



In one enbodinment of the invention, fragnents were
prepared corresponding to the position of 598'"~900'" aa (SEQ I D
NO 46), 660'"~860'" aa (SEQ ID NO 47), 660'"~900'" aa (SEQ ID
NO 48), 730'"~900'" aa (SEQ ID NO49) of MRS protein. Each
fragnment was cloned and subjected to western blot. As a result,
fragnents of SEQ ID NOs: 46, 48, and 49 were recogni zed by the
anti body, but the fragnment of SEQ ID NO 47 was not recogni zed.
Through this, it was confirned that 1E8 antibody and 8Al2
anti body of the present invention specifically binds to the
fragment of the 861'" to 900'" ami no acid residues (SEQ | D NO 39)
of human-derived MRS protein (see FIG 6b).

“An antibody or a fragnent thereof that specifically binds
to human-derived MRS (nethionyl-tRNA synthetase) protein’
provided by the present invention 1is characterized by
conpri sing

an antibody |ight chain variable region (VL) conprising a
light chain conplenentarity determning region 1 (CDR1)
conprising an amno acid sequence as set forth in SEQ ID NO 3
or SEQ ID NGO 15; a light chain conplenentarity determ ning
region 2 (CDR2) conprising an am no acid sequence as set forth
in SEQID NO5 or SEQ ID NO 17; a light chain conplenentarity
determining region 3 (CDR3) conprising an am no acid sequence
as set forth in SEQID NO 7 or SEQ ID NGO 19 and

an anti body heavy chain variable region (VH conprising a
heavy chain conplenentarity determining region 1 (CDRl)
conprising an am no acid sequence as set forth in SEQ ID NO 9
or SEQ ID NGO 21; a heavy chain conplenentarity determ ning
region 2 (CDR2) conprising an am no acid sequence as set forth
in SEQ ID NO 11 or SEQ ID NG 23; a heavy chain conplenentarity
determining region 3 (CDR3) conprising an am no acid sequence
as set forth in SEQ ID NO 13 or SEQ | D NO 25.



The antibody or the fragnment thereof that specifically
bi nds to human-derived MRS (nethionyl-tRNA synthetase) protein
according to the present invention preferably conprises the
following CDR compositions of VH and LH, which represent the
CDR conbi nations of 1E8 anti body and 8Al2 anti body of Exanples
in (i) and (i1i) respectively:

(i) an antibody light chain variable region (VL)
conprising the light chain conplenentarity determ ning region
1 (CDR1) conprising the amno acid sequence of SEQ ID NO 3,
the light chain conplenentarity determning region 2 (CDR2)
conprising the amno acid sequence of SEQ ID NO5, and the
light <chain conplenentarity determning region 3 (CDR3)
conprising the amno acid sequence of SEQ ID NO 7, and an
anti body heavy chain variable region (VH conprising the heavy
chain conplenentarity determining region 1 (CDRl) conprising
an amno acid sequence of SEQ ID NO9, the heavy chain
conplenmentarity determining region 2 (CDR2) conprising the
amno acid sequence of SEQ ID NO 11, and the heavy chain
conplenmentarity determining region 3 (CDR3) conprising the
am no acid sequence of SEQ I D NO 13;

(ii) an antibody |Ilight <chain variable region (VL)
conprising the light chain conplenentarity determ ning region
1 (CDR1) conprising the amno acid sequence of SEQ ID NO 15,
the light chain conplenentarity determning region 2 (CDR2)
conprising the am no acid sequence of SEQ ID NO 17, and the
light chain conplenentarity determ ning region 3 (CDR3)
conprising the amno acid sequence of SEQ ID NG 19, and an
anti body heavy chain variable region (VH conprising the heavy
chain conplenentarity determining region 1 (CDRl) conprising
an amno acid sequence of SEQ ID NO 21, the heavy chain
conplenmentarity determining region 2 (CDR2) conprising the
amno acid sequence of SEQ ID NO 23, and the heavy chain
conplenmentarity determining region 3 (CDR3) conprising the



am no acid sequence of SEQ I D NO 25.

Most preferably, the antibody or the fragnment thereof
according to the present invention 1is characterized by
conprising an antibody light chain variable region conprising
the amno acid sequence of SEQ ID NO 27 (IE8 VL) or SEQ ID
NG 31 (8A12 VL) and an antibody heavy chain variable region
conprising the amno acid sequence of SEQ ID NG 29 (IE8 VH) or
SEQ I D NGO 32 (8Al12 VH)

The antibody according to the present invention is not
limted in kind as long as it has the above CDR conbi nati on or
VH and VL conbination. Specifically, the antibody may be
selected fromthe group consisting of 1gG I1gA 1gM IgE and
| gD, and preferably an 1gG anti body.

The antibody of the present invention may be a nonocl onal
anti body or a polyclonal antibody as long as it has the above
CDR conbination or the VH and VL conbination which
specifically binds to hunman-derived MRS protein. However, it
is preferable to be a nonoclonal antibody, which is a
popul ati on of antibodies having substantially identical amno
aci d sequences of heavy and |ight chains.

The antibody of the invention can be derived from any
animal, including manmals, birds, and the Iike, including
humans. Preferably, the antibody may be an anti body of human,
mouse, donkey, sheep, rabbit, goat, guinea pig, canel, horse
or chicken. Mre preferably, it may be a human-derived or
chinmeric antibody conprising a part of an antibody derived
from a human and another part of an antibody derived from an
animal of a different species. That is, the present invention
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includes a chinmeric antibody, humanized antibody, and human
anti body, and preferably nmay be a human anti body.

A human antibody is the antibody having the am no acid
sequence of human i mmunoglobulins, including an antibody
i solated from human i munogl obulin libraries or isolated from
animals transfected with one or nore human i nmunogl obul i ns and
not expressi ng endogenous i mmunogl obul i ns (Us Pat ent
5, 939, 598).

In addition, the fragnment of the antibody in the present
invention neans a fragnment of an antibody that retains the
antigen specific binding capacity of the whole antibody,
preferably the fragnment maintains at |east 20% 50% 70% 80%
90% 95% or 100% or nore of the MRS binding affinity of the
parent antibody. Specifically, it may be in the form of Fab, F
(ab)2, Fab’, F(ab’)2, Fv, diabody, scFv and the |ike.

A Fab (fragnent antigen-binding) is an antigen-binding
fragnent of the antibody, consisting of one variable domin
and a constant domain of each of the heavy and light chains. A
F (ab’) 2 is a fragment produced by hydrolyzing an anti body
with pepsin, in which two Fabs are |inked by disulfide bonds
at the heavy chain hinges. A F (ab’) is a nonomer antibody
fragnent in which a heavy chain hinge is added to a Fab
separated by reducing the disulfide bond of the F(ab') 2
fragnent. A Fv (variable fragnent) is an antibody fragnment
consisting of only the variable region of each of the heavy
and light chains. A single chain variable fragnment (scFv) is a
reconbi nant anti body fragnment in which a heavy chain variable
region (VH and a light chain variable region (VL) are |inked
by a flexible peptide linker. A diabody refers to a fragnent
in which VH and VL are linked to each other by a very short
linker and unable to bind to each other, thereby formng a
di mer by conmbining with VL and VH of another scFv of the sane
form For the purposes of the present invention, the antibody
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or the fragment thereof is not limted in structure or form as
long as they retain binding specificity for hunman-derived MRS
pr ot ei n.

In addition, the above-described antibody or the fragnent
t hereof of the present invention may be conjugated to enzynes,
fluorescent materials, radioactive materials and proteins, but
are not limted thereto. Furthernore, nethods of conjugating
such materials to anti bodies are well known in the art.

The present invention provides a polynucleotide encoding
the said antibody or the fragnment thereof.

Pol ynucl eot i des may al so be descri bed herein as
ol i gonucl eotides or nucleic acids, and include DNA nol ecul es
(for exanple, cDNA or genonic DNA, RNA nol ecul es such as nmRNA)
anal ogues of DNA or RNA synthesized using nucleotide anal ogs
(for exanpl e, peptide nucleic acids and non-naturally
occurring nucleotide analogues) and hybrids thereof. These
pol ynucl eoti des may be singl e-stranded or doubl e-stranded.

The said polynucleotide neans a nucleotide sequence
encoding an antibody consisting of heavy and light chains
having the CDR conbinations or VH and VL conbinations which
binds to MRS protein. The polynucleotide of the present
invention is not particularly limted in sequence as |ong as
it encodes the antibody or the fragnent thereof of the present
i nvention. The pol ynucl eoti de encodi ng the above-nenti oned CDR
sequences of the antibody according to the present invention
descri bed above is not particularly limted in sequence, but
preferably may include the DNA sequences represented by SEQ ID
NGO 4 (light chain CDR1l), SEQ ID NO 6 (light chain CDR2), SEQ
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ID NO8 (light chain CDR3), SEQ ID NO 10 (heavy chain CDR1),
SEQ ID NG 12 (heavy chain CDR2), SEQ ID NO 14 (heavy chain
CDR3), SEQ ID NO 16 (light chain CDRl), SEQ ID NG 18 (Ilight
chain CDR2), SEQ ID NO 20 (light chain CDR3), SEQ ID NO 22
(heavy chain CDR1), SEQ ID NO 24 (heavy chain CDR2), or SEQ ID
NG 26 (heavy chain CDR3).

In addition, the polynucleotide encoding the above-
mentioned VH and VL of the antibody according to the present
invention is not particularly Ilimted in sequence, but
preferably may contain the DNA sequence represented by SEQ ID
NGO 28 (VL), SEQ ID NO30 (VH, SEQ ID NO 32 (VL) or SEQ ID
NO 34 (VH)

The pol ynucl eoti de encoding the antibody or the fragnent
thereof of the present invention can be obtained by nethods
well known in the art. For exanple, it can be synthesized by
enpl oyi ng oligonucl eotide synthesis techniques well known in
the art, such as polynerase chain reaction (PCR), or the |ike,
based on DNA sequences or corresponding amno acid sequences
encodi ng portions or all of the heavy and |ight chains of the
ant i body.

The present invention provides a reconbinant expression
vector conprising the said polynucleotide encoding the said
anti body or the fragment thereof.

In the present invention, the ‘reconbinant’ may be used
i nterchangeably with ‘genetic manipulation, and neans naking
a gene of a nonexistent form in a natural state using
nol ecul ar cloning experinment techniques such as nodifying,
cutting, and |linking genes.
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In the present invention, ‘expression’ neans production
of protein or nucleic acid in the cell.

In the present invention, a ‘reconbinant expression
vector’ is a vector capable of expressing a protein or nucleic
acid (RNA) of interest in a suitable host cell, referring to a
genetic construct containing essential regulatory elenents
operably linked to allow the expression of a polynucleotide
(gene) insert. ‘QOperably Ilinked” refers to a functional
I i nkage between a nucleic acid expression control sequence and
a nucleic acid sequence encoding a protein or RNA of interest
to performa general function, neaning |linked such that a gene
can be expressed by an expression control sequence. The
expression control sequence refers to a DNA sequence that
controls the expression of a pol ynucl eotide sequence operably
linked in a particular host cell. Such regulatory sequences
include pronoters for performng transcription, any operator
sequences for controlling transcription, sequences encoding
suitable nMRNA ribosomal binding sites, sequences controlling
termnation of transcription and translation, initiation
codons, term nation codons, pol yadenyl ati on  si gnal and
enhancer, etc.

The reconbinant expression vector of the present

invention is not particularly limted as long as it is a
vector commonly wused in the cloning field, and exanples
thereof include, but are not Ilimted to, a rmamualian
expression vect or, plasm d vect or, cosmd vect or,

bact eri ophage vector, and viral vector. The plasm d includes
E.coli-derived plasmds (pBR322, pBR325, pUCL18 and pUCL19,
pET-22b(+)), Bacillus subtilis-derived plasmds (puUB110 and
pTP5) and yeast-derived plasm ds (YEpl3, YEp24 and YCp50). The
virus may be an animal virus such as a retrovirus, adenovirus
or vaccinia virus, or an insect virus such as bacul ovirus, or
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the 1ike.

Therefore, the reconbi nant expression vector according to
the present invention neans a genetic construct operably
linked to express the pol ynucleotide encoding the antibody or
the fragnment thereof consisting of the heavy and |ight chains
conprising the conbinations of the above-nentioned CDR or VH
and VL which can specifically bind to human-derived MRS
protein in an appropriate host cell.

The pol ynucl eoti des encodi ng the heavy and |ight chai ns of
the antibody according to the present invention my be
included separately in different reconmbi nant  expressi on
vectors, or my be contained in one single reconbinant
expr essi on vector.

The present invention provides a cell transformed with the
sai d reconbi nant expression vector.

The cell of the present invention is not particularly
limted as long as it is a cell that can be used to express a
pol ynucl eoti de encoding the antibody or the fragnment thereof
contained in the reconbi nant expression vector of the present
invention. Cells (host cells) transformed with the reconbi nant
expression vector according to the present invention my be
prokaryotic (e.g., E.coli), eukaryotic (e.g., yeast or other
fungus), plant cells (e.g., tobacco or tomato plant cells),
animal cells (e.g., human cells, nonkey cells, hanmster cells,
rat cells, nouse cells), insect cells, or hybridomas derived
therefrom Preferably, cells may be derived from a mammal
i ncl udi ng a human.
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The term ‘transformation’” refers to the nodification of
the genotype of a host <cell by the introduction of an
exogenous polynucleotide, and refers to the introduction of
t he exogenous pol ynucleotide into the host cell regardless of
the nmethod used for transformation. Exogenous pol ynucleotides
introduced into a host cell can be maintained as integrated in
the genonme of the host cell or wthout integration, both of
which are within the scope of the present invention.

The reconbi nant expression vector capable of expressing
the antibody or the fragnent thereof that specifically binds
to human-derived MRS protein according to the invention can be
delivered into and transforma cell to produce the antibody or
the fragnment thereof by nmethods known in the art, such as, but

not limted to, transi ent transfection, m croi nj ecti on,
transduction, <cell fusion, calcium phosphate precipitation,
| i posone- nedi at ed transfection, DEAE dext ran- nedi at ed

transfection, polybrene-nedi ated transfection, electroporation,
gene gun and the liKke.

The present invention provides a nethod for the
preparation of a nonoclonal antibody which binds to hunan-
derived MRS (nethionyl-tRNA synthetase) conpri sing: (a)
adm nistering a cell producing the said antibody into the
peritoneum of a nouse; (b) collecting a peritoneal fluid from
the nouse with inflated peritoneum and (c) isolating a
nmonocl onal anti body which binds specifically to MRS from the
peritoneal fluid.

The transformed cell of the present invention may be a
hybri doma cell expressing the antibody of the fragnent thereof
of the present invention.

In one enbodi nent of the present invention, nyeloma cells
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and B cells of mce inmmunized against MRS were fused by
treatment with PEG and incubated in HT nedium for 3 hours at
37C and 5% CO, in the incubator (see Exanples 1~3).

The present invention provides a nethod for the specific
detection of human-derived MRS (nethionyl-tRNA synthetase)
protein conprising contacting the said antibody or the
fragnent thereof with a biological sanple and detecting the
anti body or the fragment thereof.

Since the antibody or fragnent thereof of the present
invention specifically binds to human-derived MRS protein, it
is useful in diagnostic assays for detecting and quantifying
MRS proteins, for exanple in specific cells, tissues, or serum

The detection nethod of the present invention may conprise
a step (step (1)) for preparing a sanple to neasure the
presence and concentration of MRS using the antibody or the
fragnent thereof according to the present invention before
contacting the antibody or the fragnment thereof according to
the present invention with a biol ogical sanple.

A person skilled in the art can appropriately select a
known nethod for detecting proteins using an antibody, and
prepare a sanple suitable for the selected nethod. The nethod

of detecting proteins using the antibody can be, not limted
hereto, for exanple, western blot, inmmunoblot, dot blot,
i mrunohi st ochem stry, i mrunocyt ochem stry, enzyme- | i nked
i mmunosor bent assay (ELISA), radioi nmunoassay, conpetitive
bi ndi ng assay, and i mrunoprecipitation. For exanple, in order
to perform western blot, a sanple or cell Ilysate my be

prepared by adding a buffer suitable for electrophoresis and
boi | i ng, and for i mrunohi st ochem cal st ai ni ng and
i mmunocyt ochem cal staining, pretreatnent such as fixing cells
or organ sections and bl ocking can be carried out.
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Then the next step (step (2)) is perforned by contacting
the antibody or the fragnment according to the present
invention with the sanple prepared in the previous step.

The anti body according to the present invention conprises
the conpositions of CDR, or VH and VL as described above.
Specific kinds or sequence conpositions are as previously
explained regarding the antibody or the fragnent thereof
bi ndi ng specifically to human-derived MRS protein.

The anti body or the fragnment thereof may be |abeled with a
generally detectable noiety for its ‘detection’. For exanple,
using techniques described in the literature [Current
Protocols in Imunol ogy, Volunes 1 and 2, 1991, Coligen et al.,
Ed. Wley-Interscience, New York, NY., Pubs], it can be
| abel ed with radioisotopes or fluorescent |abels. O various
enzyme-substrate |abels are available, exanples of which

include luciferases such as Drosophila luciferase and
bacterial luciferase (US Pat.No.4,737,456), luciferin, 2,3-
di hydr opht hal azi ne  di ones, mal ate  dehydr ogenase, ur ase,

per oxi dase such as horseradi sh peroxidase (HRPO, alkaline
phosphatase, R-galactosidase, glucoamylase, lysozyme,
sacchari des oxi dases (e.g. glucose oxidase, gal actose oxidase,
and gl ucose-6-phosphate dehydrogenase), heterocyclic oxidases

(e.q. uricase and xanthine oxidase), | act oper oxi dase,
m croperoxidase and the |Iike. Techniques for conjugating
enzynmes to antibodies are described, for exanple, in the
literature [O Sullivan et al., 1981, Met hods for the

Preparati on of Enzynme-Antibody Conjugates for wuse in Enzyne
| mmunoassay, in Methods in Enzym (J. Langone & H. Van Vunaki s,
eds.), Academc press, NY., 73: 147-166]. Labels can be
conjugated directly or indirectly to antibodies wusing a
vari ety of known techniques. For exanple, an antibody can be
conjugated to biotin and any |abels belonging to the three
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broad categories nentioned above can be conjugated with avidin
and vice versa. Biotin binds selectively to avidin and thus
the |abel can be conjugated to the antibody in this indirect
manner. Alternatively, to achieve indirect conjugation of the
| abel to an antibody, the antibody may be conjugated with a
smal | hapten (e.g. digoxin) and one of the different types of
| abel s nmentioned above can be conjugated with anti-Hapten
anti bodies (e.g., anti-digoxin antibodies). Thus, indirect
conjugation of the |abel to an antibody can be achi eved.

In the present invention, ‘contacting’ is used in its
general sense, and neans to mx, bond, or about two or nore
materials. Such contact may be carried out in vitro or in
anot her container, and may al so be perfornmed in situ, in vivo,
in an individual, in a tissue, or in a cell.

Next, the step (step (3)) of detecting the antibody or the
fragnent thereof according to the present invention 1is
performed after the step (2).

The ‘detection” or ‘detecting’ is wth regards to a
conplex fornmed in the sanple by the antibody or the fragnment
thereof according to the present invention and its antigen,
and neans to detect the presence or absence of MRS protein or
to nmeasure the level of the protein (qualitative and/or
guantitative nmeasurenent). Therefore, after performng step (2)
and before the detection step (step (3)) described below a
step of renpbving extra antibody or fragnment thereof that do
not form conplex wi th human-derived MRS protein nmay be further
i ncl uded.

When the antibody or the fragnent thereof used in step (2)
descri bed above contains a detectable nviety, such as direct
| abeling with fluorescence, radioisotopes, enzynmes, or the
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i ke, detection can be perforned accordingly by a nmethod known
in the art. In one exanple, radioactivity can be neasured, for
exanple, by scintillation counting, and fluorescence can be
guantified using a fluorineter.

In addition, when the antibody or the fragnent thereof
used in step (2) described above does not include the
af orenenti oned detection noiety in itself, it can be
indirectly detected using a secondary antibody |abeled wth
fluorescence, radioactivity, enzynme, or the l|like, as known in
the art, may be used. The secondary antibody binds to an
anti body according to the invention or the fragment thereof
(primary anti body).

The present invention provides a conposition for
di agnosis of a cancer conprising the said antibody or the
fragnment thereof as an active ingredient.

The present invention provides a conposition for
di agnosis of a cancer consisting of the said antibody or the
fragnment thereof.

The present i nvention provides a conposition for
di agnosis of a cancer consisting essentially of the said
anti body or the fragment thereof.

In the present invention, the cancer is not particularly
limted as long as it is known in the art as a malignant tunor,
preferably may be a |ung cancer, pancreatic cancer or biliary
tract cancer.

D agnosis of a cancer according to the invention can be
carried out by detecting MRS proteins in a biological sanple.
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In the present invention, the term ‘diagnosis’ or
‘di agnosi ng’ neans to check the presence or characteristics of
a pathological state. In the present invention, the said
di agnosis is to determ ne whether a cancer, etc. is devel oped
or possible to develop (risk).

In the present invention, the ‘cancer’ may be a biliary
tract cancer, breast cancer, colon cancer, |ung cancer, snal
cell lung cancer, stomach cancer, |iver cancer, blood cancer
bone cancer, pancreatic cancer, skin cancer, head or neck
cancer, skin or intraocular nelanoma, uterine cancer, ovarian
cancer, rectal cancer, anal cancer, colon cancer, breast

cancer, Fal | opian tube carcinomms, endonetri al car ci nons,
cervical cancer, vaginal cancer, vulvar carcinom, Hodgkin's
di sease, esophageal cancer, small intestine cancer, endocrine

gland cancer, thyroid cancer, parathyroid cancer, adrenal
cancer, soft tissue sarcomm, urethral cancer, penis cancer,
prostate cancer, chronic or acute |eukema, |ynphocytic
| ynphoma, bl adder cancer, kidney or ureter cancer, renal cel
carcinoma, renal pelvic carcinoma, CNS tunor, primary OCNS
| ymphoma, spinal cord tunor, brainstem glioma or pituitary
adenoma. Mdre preferably, the cancer may be a lung cancer,
pancreatic cancer, or biliary tract cancer.

In the present invention, the term ‘detection’ is as
descri bed above, and the biological sanple includes blood and
other liquid sanples of biological origin, solid tissue
sanpl es such as biopsy sanples and tissue cultures or cells
derived therefrom Mre specifically, for exanple, but not
limted to, tissues, extracts, cell Ilysates, whole blood,
pl asma, serum saliva, ocular fluid, cerebrospinal fluid,
sweat, urine, mlk, ascites fluid, synovial fluid, peritoneal
fluid, and the |ike. The sanple can be obtained froman ani mal,
preferably a mammal, nost preferably a human. The sanple may
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be pretreated before use for the detection. For exanple,
pretreatnment may include filtration, distillation, extraction,
concentration, inactivation of inhibitory conponents, addition
of reagents, and the like. In addition, nucleic acids and
proteins can be isolated from the sanple and used for
det ecti on.

The antibody or the fragnment thereof according to the
present invention may be provided as a diagnostic kit, and the
kit is not particularly limted in kind as long as it is known
in the art as an assay kit for providing an antibody or a
peptide having a specific binding domain as a conponent.

Exanples include western Dblot, ELI SA, r adi oi munoassay,
radi oi munodi ffusi on assay, oukteroni i mrunodiffusion, rocket
i mmunoel ect r ophor esi s, tissue I mmunost ai ni ng,

I munopr eci pitation assay, conplenent fixation assay, kit for
FACS or protein chip, and the Iike.

The antibody or the fragnent thereof of the present
invention can be used in packaged conbi nations of reagents in
predeterm ned anmounts along with instructions for use in the
kit, i.e., diagnostic kits for perform ng diagnostic assays.
If the antibody is |labeled with an enzyne, the kit may i ncl ude
cofactors required by the enzyne as substrate precursors to
provide the substrate and chronophores or fluorophores. In
addition, other additives nmay be included such as stabilizers,
buffers (e.g., blocking buffers or lysis buffers), and the
like. The relative anmounts of the various reagents can be
changed widely to provide a concentration in solution of the
reagent that fully optimzes the sensitivity of the assay.
Reagents may be provided as generally |yophilized dry powder,
which will contain an excipient that will provide a reagent
solution with an appropriate concentration upon dissol ution.
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In one enbodinent of the present invention, MS-Al MP3
protein was prepared using E. coli, and injected into the
nmouse abdominal cavity for immunization, and blood and B cells
were extracted fromthe immuni zed nouse. Next, hybridonma cells
were prepared by fusion of PEGtreated B cells and nyel ona
cells, and screened by ELISA and western blot to select those
recognize only MRS Finally *1E8 and ‘8Al2 clones were
obt ai ned (see Exanple 1).

In another enbodinent of the present invention, those
hybridoma cells were admnistered into the nouse abdom nal
cavity. Then, when the abdomnal cavity of the nobuse was
filled with ascites, the ascites were extracted by syringe,
and only the supernatant was separated after centrifugation.
Protein A was then filled into the colum and washed, then the
ascites solution was diluted with phosphate buffer and | oaded
onto the Protein A colum and each fraction was eluted (see
Exanpl e 2).

In another enbodinent of the present invention, 1E8
anti body and 8Al12 anti body obtained from the hybridonma cells
were diluted 1:5000, and used for western blot of the cel
eluates of H460 cells treated with si-MRS. As a result, it was
confirmed that both 1E8 anti body and 8Al12 anti body bind to MRS
and these antibodies specifically recognize MRS based on
treatments using two kinds of si-MRS (see Exanple 3-1 and FI G
1).

In another enbodinent of the present invention, 96-well
plate was coated with His-MRS, MRS full, DX2 tag free, 34S-DX2,
34S- Al MP2, His-CRS, His-AIMP1l, His-GRS, H s-WRS and His-KRS
and used for ELISA using 1E8 antibody and 8Al12 anti body. As a
result, it was confirned that 1E8 antibody (FIG 2a) and 8Al2
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anti body (FIG 2b) bind only to MRS and did not react to other
ARS and AIMP proteins (see Exanple 3-2, FIG 2a and FIG 2b).

In another enbodinent of the present invention, the
surface plasnon resonance (SPR) experinents using 1E8 anti body
and 8Al12 antibody and MRS+AIMP3 protein showed that 1E8
anti body (FIGS. 3a and 3b) and 8A12 antibody (FIG 4a and 4b)
bind to MRS+AI MP3 protein but not to the sanme Al MP3 protein,
thus confirmng high affinity of +the anti-MRS antibody
(Exanmpl es 3-3, 3a, 3b, 4a and 4b).

In another enbodinent of the present invention, Panc-1
cells cultured on the cover glass were treated and reacted
with 1E8 antibody and 8Al12 antibody diluted 1:200 followed by
the secondary antibody diluted 1:200. DAPI staining and
fl uorescence mcroscopy showed that 1E8 and 8Al2 anti bodies
obtained in the present invention bind to the surface of Panc-
1 cells (see Exanple 4 and FIG 5).

In another enbodinment of the present invention, siXx
fragnents of different lengths and positions were prepared
from MRS protein, cloned into a vector, and transfected into
H640 cells and transfectants were cultured. Then, proteins
were collected from the cells and subjected to western bl ot
using 1E8 antibody and 8Al12 antibody. As a result, it was
confirmed that both IE8 and 8Al2 antibody conmbined wth
fragnent 5 (598~900 aa) and fragnment 6 (298~900 aa) (see FIG
6a). Subsequently, 598~900 aa portion of MRS protein was
prepared as four different fragnments and subjected to western
blot in the same manner as described above. As a result, it
was confirmed that both 1E8 antibody and 8Al2 anti body bound
to fragnent 5 (598~900 aa), fragnment 8 (600~900 aa), fragnent
9 (730~900 aa) (see Exanple 5, FIG 6A and FIG 6B)
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The present invention provides use of the said antibody
or the fragnment in the preparation of a cancer diagnostic
agent .

The present invention provides a nethod for diagnosing a
cancer in a subject, the nethod conprising adm nistering an
effective amount of the said antibody or the fragnent thereof
to a subject in need thereof.

The term ‘effective anmount’ of the present invention
refers to an amount that exhibits an effect of inproving,
treating, preventing, detecting, or diagnosing cancer when
adm nistered to an individual or an subject, and the term
‘ subj ect’ i ncl udes an ani mal , preferably a manmal
particularly a human. It may be an animal, or may be a cell
tissue, organ or the like derived fromthe animal. The subject
may be a patient in need of the said effect.

The term ‘diagnosis’ or ‘diagnosing’ of the present
invention refers conprehensively to identifying a condition, a
presence or a characteristic of a cancer or a cancer-related
di sease, and includes identifying whether or not a cancer or a
cancer-related disease is developed or possible to develop
(risk). However, it is not limted thereto.

The term ‘conprising of the present invention is used in
the sane way as ‘including or ‘characterized by’ and does not
exclude additional conponent elenents or nethod steps not
mentioned in terns of any particular conposition or nethod.
The term ‘consisting of’ nmeans to exclude additional elenents,

steps or conponents, etc., unless otherwise noted. The term
‘essentially consisting of’ nmeans wthin the scope of the
conposition or method, including the conponent elenents or

steps described, as well as the conponent elenents or steps
that do not substantially affect its basic properties, and the
like.

ADVANTAGEQUS EFFECT
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Therefore, the antibody or the fragment thereof of the
present invention can be utilized to diagnose a MRS-associ at ed
cancer because it binds specifically to human-derived MRS with
no cross-reactivity with different proteins including the sane
ARS famly, allowing a specific MRS detection

BRI EF DESCRI PTI ON OF DRAW NGS/ FI GURES

FIG 1 shows the results of western blot to confirm the
bi nding of MRS anti bodies (1E8, 8Al2) to MRS protein using the
cell elutes of si-MRS treated H460 cel |l s.

FIG 2A and 2B are graphs showing the results of ELISA to
confirmthe cross-reactivity of anti-MRS antibodies (1E8, 8Al2)
to ARS (am noacyl -t RNA synt hetase) protein.

FIG 3A and 3B shows the results of the surface plasnon
resonance (SPR) experinments to confirm the antibody affinity
of anti-MRS anti body (1E8) for MRS+AI MP3 protein.

FIG 4A and 4B shows the results of the surface plasnon
resonance (SPR) experinents to confirm the antibody affinity
of anti-MRS anti body (8A12) for NMRS+Al MP3 protein.

FIG 5 is a set of imges showing the results of an
i mmunof | uorescence | abeling experinents to confirm the binding
to Panc-1 cells wusing anti-MRS antibodies (1E8 and 8Al2)
(green: MRS, blue: nucleus).

FIG 6A shows the results of western blot experinments by
extracting proteins after transfection of H460 cells with MRS
or 6 MRS fragnents having different sequences. FIG 6B shows
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the results of western blot experinents by extracting proteins
after transfection of H460 cells with MRS or 4 MRS fragnents
having di fferent sequences.

MODE FOR CARRYI NG OUT | NVENTI ON

Herei nafter, the present invention will be described in
nore detail with reference to exanples, experinmental exanples
and manufacturing exanples. However, the follow ng exanples,

experi nment al exanpl es and preparation exanpl es are
illustrative of the present invention, and the present
invention is not limted to the following exanples,

experinmental exanples and manufacturing exanpl es.

<Experi nmental Methods>
Cell culture

Each of 293T, H460 and Panc-1 cells were cultured in DVEM
medium and cells with passages 5 to 9 were used. Different
cel | lines were incubated in RPM-1640 (Hyclone, CGE
lifesciences) and DMEM (Hyclone, CE |ifesciences) nedia
containing 10% FBS (fetal bovine serum Hycl one, CGE
I'ifesciences), 1% penicillin (Hyclone, CE |lifesciences). Cells
were incubated in a condition of 5% CQO,, 37T.

Ani mal nodel s

10-week-old BALB/c mce weighing 25~30g were purchased
from Oient Bio Co (Sungham Kyunggi do, Republic of Korea)
They were used in this study after sufficient acclimtion
under constant conditions (tenperature: 20+2C,  humdity:
40~60% 12 hour Ilight/dark cycle) at the animal facility.
Ani mal experinments were perforned follow ng the guidelines of
the University Aninmal Care and Use Commttee of Seoul Nationa
Uni versity.
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Exanple 1: Selection of cells produci ng nonocl onal antibodies
agai nst MRS

1-1. Synthesis of MRS-Al MP3 proteins

In order to express and purify MRS Al MP3 (am noacyl tRNA
synt hetase conplex-interacting nultifunctional protein 3)
protein using E.coli, the followng experinents were carried
out .

BL21DE3 strain was used to transform with MRS (nethionyl -
t RNA synthetase, SEQ ID NGO 1) and Al MP3 (NM 004280.4, SEQ ID
NGO 49) and a single colony was incubated in 5n LB nedia
containing anpicillin wuntil 0D600 value reaches 0.6~0.38.
Afterwards, 1 mM of IPTG was added thereto, followed by
incubation at 37C for 3 hours, and centrifugation for 10
mnutes to collect only cells. SDS-PAGE was perforned with the
cell solution and the expression was confirnmed using Coomassie
stain.

Subsequently, cell solution in which overexpression was
i nduced by I PTG was collected and centrifuged to obtain cells.
After resuspension with 1 nl DPBS, cells were |ysed using an
ultrasonicator, and centrifuged to isolate co-purified MS-
Al MP3 protein fromthe |ysates.

1-2. I mmuni zation of m ce

In order to obtain imunized mce required for the
production of hybridoma cells, the first injections of the co-
purified MRS-AIMP3 proteins obtained in Exanple 1-1 were
adm nistered intraperitoneally to four 8-10 week old mce. Two
weeks |ater, the second injections with the sane dose of the
co-purified MRS-AIMP3 proteins were made into the abdom nal
cavity of mce in order to increase the immunity of the mce
after the first inmunization. One week later, three days
before the cell fusion experinent, the co-purified MS-Al MP3
proteins were injected into the tail vein of mce as a booster.
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Those immunized mce were anesthetized with ether and
blood was drawn from the heart with a heparinized syringe.
Col l ected blood was left overnight at 4C and centrifuged to
separate serum Separated serum was properly and stored at -
80T.

1-3. Preparation of hybridoma cells

First, nyeloma cells were prepared for cell fusion.
Myeloma cells were cultured and adjusted the cell density to
2.5~5.0x10% M. 24 hours prior to cell fusion, myeloma cells
were diluted by 1/3. The inmunized mce in Exanple 1-2 were
anesthetized with ether and spleens were collected. B cells
were isolated, washed with SF-DMVEM2 (DVEME2xAA) and el uted.
Cell suspension was collected, placed in a tube and allowed to
settle down. Supernatant was transferred to a new tube and
centrifuged for 5 mnutes at 1500 rpm Supernatant of the
centrifuged splenocytes was renoved and tapped before filling
with SF-DMEMR2. B cells and nyeloma cells were respectively
centrifuged and washed and washi ng was repeated one nore tine.
Supernat ant of the washed nyel onma cells was renoved, and cells
were tapped before filling with SF-DMEM2. In addition, after
removi ng supernatant of the washed B cells and tapping, red
blood cells (RBC) were added to 1 m of LB (lysis buffer),
followed by filling with SF-DMEM2. Then, B cells and nyel oma
cells were centrifuged, respectively, and supernatant was
removed, tapped and filled wth 10m of SF-DVEMR2. Cell
concentration was determned by counting the B cells and
myeloma cells diluted by 100 fold in e-tubes, respectively
[concentrations of B cells (1x10% 8x10’, 5x107), and nyel ona
cells (1x10’, 8x10° 5x10°%. The ratio of B cells and nyel oma
cells was determned to be 10:1. B cells and nyeloma cells of
the determ ned concentrations were put together in a tube and
centrifuged. Supernatant of the centrifuged cells was renoved
and then sem -dried by placing on an alcohol pad and tapped
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for 30 seconds to 1 mnute. Here, PEG (2m) was added slowy
by pipetting and reacted for 1 mnute, and SF-DVEM2 was added
whil e shaking the tube and centrifuged. After centrifugation

supernatant was renoved and, wthout tapping, HI nedia
[ HTSOx(HT(sigm) 1 vial +SF-DVMEML 10m¢) 1m¢, FBS 10m¢, SF-
DVEML( DVEM +1xAA) 30ml] was dropped with increasing speed and
the volume was increased to 50 m. This suspension was
i ncubated again in an incubator at 37C, 5% CQO, for 3 hours.

1-4. Sel ection of hybridoma cells producing nonoclona
anti bodi es and cl oni ng

In order to select cells which recognize MRS well and do
not interact with AIMP3 anong the fused cell groups prepared
in Exanples 1-3, and to check whether antibodi es were produced,
the foll owm ng experinments were perforned.

First, medium was exchanged 8 to 9 days after cell fusion,
and cells were cultured in cDVEM2 until growing well from 96
wells to 24 wells. On day 5~7 after replacing the nedium
supernatant of the color-changed wells was wthdrawn and
filled with cDMEMR, and then subjected to ELISA test. After
ELISA test, wells were selected and transferred to 24 wells
for incubation. After incubation in 24 wells, ELISA test was
repeated. Specifically, the concentration of the fusion cells
in 24 wells was confirmed, and the fusion cells were diluted
in 15 mM of culture nmedium at the concentration of 0.5
cell/well in a 96 well plate. Fusion cell dilutions were
dispensed at 150ul per well. Wells containing a single cell
were checked by mcroscopic exani nation. Supernatant of wells
where cells had growmm to a certain degree was harvested and
examned by ELISA and western blot to perform the first
screening. Based on the first screening results, the selected
fusion <cells were transferred to 24  wells, cul tured
centrifuged, and supernatant was collected and confirned by
ELI SA and western blot for the second screening. Absorbance

30



(OD value) of the fusion cells grown in 24 wells was confirned
by ELISA and only those with absorbance value greater than
1.0 were selected and transferred to a 25T/C culture flask,
i ncubated, and centrifuged, and supernatant was collected and
exam ned by ELISA and western blot for the third screening.
Fusion cells selected based on the third screening results
were then transferred to a 75T/C culture flask, cultured, and
absorbance was confirned by ELISA to select <cells that
recogni ze only MRS well and not AIMP3. Finally, clones "1E8"
and "8Al2" were secured.

Exanpl e 2: Production of nonocl onal antibodi es agai nst MRS and
purification

2-1. Hybridoma <cell culture and production of nonoclonal
anti bodi es agai nst MRS

From the finally selected fusion cells (hybridoma cells,
"1E8" and "8Al12") in Exanple 1, following two nethods can be
used to obtain, respectively.

1) 500ul of pristane was injected into the abdominal
cavity of female mce at 7 to 8 weeks of age. Fusion cells
cultured in a 75T/C culture flask were collected, centrifuged,
and pipetted in phosphate buffer after renobving supernatant.
After 7-10 days of pristane adm nistration, the fusion cells
selected in Exanple 1-4 were injected intraperitoneally to
mce at 8x10°~4x 10’, respectively. After 1-2 weeks when the
mouse peritoneumis filled with ascites, the ascites was drawn
using an 18G needle. The ascites was kept at 47T overnight and
centrifuged the followwing day to renove the nass naterial
including the vyellow fat layer and to separate only
supernatant. |sol ated supernatant was aliquoted and stored at
-207T.

In order to purify antibodies from the ascites fluid, a
colum was filled with an appropriate anmount of Protein A
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stored in the storage solution (20% ethanol), flushed with 20%
et hanol, and washed wusing binding buffer (20 mM sodium
phosphate, pH 7.0) of 5 bed volunes. The ascites sol ution was
diluted in phosphate buffer in an appropriate anpunt and
| oaded onto the Protein A colum. After binding with 3 bed
vol unes of binding buffer (20mMM sodi um phosphate, pH 7.0), 0.5
mL fractions were eluted with 3 bed volunes of elution buffer
(0.1M glycine buffer, pH 3.0-~2.5). Each fraction was
neutralized with 35ul of neutralization buffer (1M Tris-HCI,
pH 9.0). After standing overnight in 70% ethanol at
refrigeration tenperature, it was again stored in the storage
solution (20% ethanol) until the next use. The purity of the
fractions was confirmed via SDS-PAGE and desalted on Anersharm
GE col umms.

2) The hybridoma cells were cultured in up to 860 niL of
culture nedia using Cellstack-5 (Corning, NY). Serumfree
medi um ( Therno) was suppl enented with 5mM d ut aMAX (G bco) and
1xChol esterol lipid concentrate (G bco) and inoculated wth
the cells at the initial concentration of 1.4~2.0x10° cell/nL.
After 4~5 days of dispensing, cells were renoved by
centrifugation at 2000 rpm for 10 mnutes to recover the
supernatant. After checking pH of the supernatant, it was
adjusted to pH 7.6 using the prepared 20x bi nding solution (1M
pot assi um phosphate dibasic) (pH 9.0). Then it was filtered
using a 0.22um filter to obtain a neutralized antibody culture
sol uti on.

2-2. Purification of nonoclonal antibodi es agai nst MRS

The antibody culture solution obtained in Exanple 2-1 or
2-2 was purified by the follow ng nethod. A columm was charged
with an appropriate amount of Protein A and flowed with 10
colum vol unes of distilled water, followed by the same anount
of 1x binding solution (50 mM pot assi um phosphate di basic) (pH
9.0). Then, the colum was flowed with the obtained antibody
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culture solution to bind antibodies to Protein A and then
washed with 1x binding solution (50 mM Potassium phosphate
di basic) (pH 9.0). Next, eluates were obtained by flowing 2
colum volunes of the elution solution (0.2M citric acid) (pH
3.0), neutralized using 1M Tris, and concentrations were
checked by neasuring absorbance at 280nm The GE PD-10 col um
was equilibrated with 25m of physiological saline and then
centrifuged (1000 g, 2 mnutes). Then, 2.5 m of the antibody
el uate obtained from the protein A colum was added into the
colum and centrifuged (1000 g, 2 mnutes) to exchange the
anti body solution with saline. The antibody concentration was
t hen neasured using absorbance at 280 nm aliquoted and stored
at -80T.

2-3. Sequence analysis of nonoclonal antibodies against MRS
and cl oni ng

Sequences of 1E8 antibody and 8Al2 anti body obtained in
t he above exanples were analyzed by YBIO Inc. and AbC on Inc.
Korea. RNA was extracted from the hybridoma cells obtained in
Exanple 1 to synthesize cDNA. Next, PCR was performed using VL,
CL, VH, or CH specific priners. PCR products of expected size
were separated on the agarose gel and purified to check the
sequence through sequencing analysis. CDR donmins were
identified by Kabat nunbering, and Fab was synthesized from
the identified sequences, and it was proven that the anti body
had high binding ability to MRS by using ELI SA net hod.

In addition, it was confirned that the sequences of the
antibodies were in agreement wth the results of nmass
spectronmetry analysis of the protein sequences of the
anti bodies obtained through the ascites purification after
injecting the hybridoma cells into the nouse peritoneum

The obtained 1E8 Fab sequences and 8Al2 Fab sequences were
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cloned into muse 1gG heavy chain vector (pFUSE-nl g&a-Fc,

| nvi voGen) and nouse |ight chain sequence vector (pFUSE2-CLIQg-

nK, InvivoGen). Next, those vectors were subjected to co-

transfection into freestyle 293F cells using PElI (Polysciences,
23966-2) to have the light and heavy chains of each antibody
express simnultaneously. Co-transfected 293F cells were
incubated at 37C, 8% CO, for 7 days. Then, cells were
centrifuged to obtain supernatant, and pH of the supernatant

was adjusted to 7.6 using a prepared 20x binding solution (1M
pot assi um phosphate dibasic, pH 9.0). Then, the supernatant

was filtered with a 0.22 um filter to obtain a neutralized
anti body culture solution. Antibodies were collected fromthe
anti body culture solution by the method described in Exanple
2-2. It was confirmed that thus obtained whole antibody of 1E8
| gG consists of a light chain having the am no acid sequence
of SEQ ID NO 35 and a heavy chain having the amno acid
sequence of SEQ ID NGO 36, and the whole antibody of 8A12 1gG
consists of a light chain having the am no acid sequence of

SEQ I D NO 37 and a heavy chain having the am no acid sequence
of SEQ I D NO 38.

Exanpl e 3: Binding specificity of antibodi es agai nst MRS
3-1. western blot experinent using anti-MRS anti body

In order to confirm MRS binding ability of 1E8 and 8Al2
anti body obtained in the above Exanples, experinents were
performed as foll ows.

H460 cells were cultured according to the nethod descri bed
in the above exanples and treated with si-MRS for 72 hours
H460 cells were then harvested, |ysed, and subjected to
western blot. 1E8 antibody and 8Al2 antibody were diluted
1:5000 (0.2 pg/mM) and used as primary antibodies.
Comrercially available anti-MRS anti body (Abcam Ab50793) was
used as well. Tubulin was used as a control.
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As a result, as shown in FIG 1, both 1E8 antibody and
8A12 antibody were found to detect MRS weakly in the si-MS
treated group conpared to the untreated group. From this, it
was proven that 1E8 antibody and 8Al2 antibody binds to MRS
specifically. In addition, it was also found that 1E8 anti body
and 8Al12 antibody were nore sensitive than the commercially
avai |l abl e anti-MRS anti body at the sane concentration.

3-2. ELI SA experinments using anti-MRS anti body

In order to exam ne the cross-reactivity of 1E8 and 8Al2
anti bodies obtained in the above exanples wth other
am noacyl -t RNA synthetase (ARS) proteins, experinents were
performed as foll ows.

Each well of 96 well plates (Corning 3690 flat bottom 96-
wel |l half-area plates) was coated with different kinds of ARS
proteins (H s-MRS, MRS full, DX2 tag free, 34S-DX2, 34S- Al VP2,
Hi s- CRS, Hi s- Al MP1, Hi s- GRS, Hi s- RS, His-KRS) at the
concentration of 1 pg/m. 1E8 and 8Al2 antibodies at a
concentration of 500 ng/m were added onto the 96 well plates
coated with ARS proteins and allowed to react for 1 hour.
Thereafter, HRP-conjugated anti-nobuse |gG secondary antibody
was added and reacted for 1 hour. ELISA was perfornmed and
absorbance was neasured @ at 450 nm T™MB (3,3 ,5,5 -
t et ramet hyl benzi di ne) was used as substrate.

As a result, as shown in FIG 2A and FIG 2B, both 1E8 and
8A12 anti body were shown to react and bind only to MRS, not to
other ARS proteins and AIMP proteins. Based on this, it was
found that 1E8 and 8Al2 anti body have no cross-reactivity with
ot her ARS proteins and Al MP proteins, and detect only MRS

3-3. Examination of antibody affinity using surface plasnon
resonance
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In order to confirm the affinity of the antibodies
purified in Exanple 2, experinents were carried out as foll ows.

Surface plasnon resonance (SPR) experinents were carried
out wusing 1E8 and 8Al2 antibodies and MRS+tAIMP3 protein
obtai ned in Exanple 1.

CVb chips were coated with MRS+Al MP3 or Al MP3 proteins and
1E8 or 8Al2 antibodies were flowed at various concentrations
to nmeasure the degree of binding reaction with the proteins.
Sanples or buffers were injected for 8 mnutes at a flow rate

of 30 pl/min and washed for 20 minutes.

As a result, as shown in FIGS. 3A, 3B, 4A and 4B, it was
confirmed that 1E8 and 8Al2 antibodies bind to MRS+Al MP3
proteins but not to the sane AIMP3 proteins. In addition, it
was neasured that 1E8 antibody had a KD value of 5.42nM for
MRS (FIGS. 3A and 3B), and 8Al2 antibody had a KD val ue of
1.56 nMfor MRS (FIGS. 4A and 4B).

Exanpl e 4: Measurenent of antibody reactivity agai nst MRS

In order to check the inmune activity of 1E8 antibody and
8A1l2 anti body obtained in Exanple 2, experinents were carried
out as follows.

Cultured Panc-1 cells were treated with 20 mM EDTA to
detach cells, and then centrifuged. Then, the cover glass was
put in a 6 well plate, 1 m of culture nedium was added, and
cells at 1.0x10° cells/m were added and cultured at 37C. Then,
the culture nedium was renoved, and cells were fixed wth
nmet hanol, followed by 0.2% PBST (PBS+tween 20) treatnent and
bl ocking with 2% goat serum (Abchem) for 1 hour. Subsequently,
1E8 and 8Al12 antibodies were diluted at a ratio of 1:200 and
reacted overnight at 4C. Muse 1gG alexa 488 (Abchem) was
diluted 1: 200 with as the secondary antibody and reacted for 1
hour at room tenperature. After washing with 0.2% PBST, cells
were stained with DAPI (nol ecul ar probes) and observed with a
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fl uorescence m croscope (N kon).

As a result, as shown in FIG 5, it was confirmed that 1E8
anti body and 8Al2 anti body obtained in Exanple 2 bind to the
surface of Panc-1 cells.

Exanple 5: Identification of binding site of anti-MRS anti body

In order to identify the domains of 1E8 anti body and 8Al2
anti body obtained in Exanple 2, the follow ng experinents were
per f or med.

Six fragnents of different lengths and positions were
prepared based on the GST, catalytic domain, and tRNA binging
domains of the MRS protein, and MRS protein and each of the
MRS fragnments were cloned into pcDNA3 vector (EV). The
position of each MRS fragnent is shown in Table 1 below At
this tinme, since Myc protein is linked to the Nterm nus of
MRS protein, Myc protein was used as a control.

Then, 2 pg of the cloned vector DNA were transfected into
H460 cells using Turbofect (Thernp) according to the
manufacturer’s instructions. After 24 hours, cells were
harvested and subjected to western blot. 1E8 anti body and 8Al2
anti body were diluted 1:5000 (0.2 pg/nL) as the primry
ant i body.

As a result, as shown in FIG 6A, both 1E8 antibody and
8A12 anti body were found to recognize MRS fragnents 5 and 6.

Through this observation, it was confirnmed that antibodies
bind to 598~900 aa.

Based on this results, four fragnments of different |engths
and positions were prepared fromthe 598~900 aa portion of MRS
protein, and each fragnment was cloned into pcDNA3 vector (EV)
Then, western blot was performed in the sanme mnner as
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descri bed above.

As a result,

8A12 anti body recogni zed fragnents 5, 8,
out that they did not

From this finding, it

as shown in FIG 6B,

recogni ze fragnent 7.

was confirmed that

bind to the 861~900 aa position of the MRS protein.

Table 1

both 1E8 anti body and
and 9, but it

tur ned

both anti bodi es

VRS

f ragnment

Posi ti on

Sequence

Sequence

nunber

1~266

aa

MRLFVSDGVPGCL PVLAAAGRARGRAEVL| STVGP
EDCVVPFLTRPKVPVLQLDSGNYLFSTSAI CRYFF
L L SGAEQDDL TNQW. EWEATEL QPAL SAAL YYLW
QGKKGEDVL GSVRRAL THI DHSL SRQNCPFLAGET
ESLADI VLWGAL YPLLQDPAYL PEEL SALHSWFQT
L STQEPCQRAAETVLKQQGVL AL RPYL QKQPQPSP
AEGRAVTNEPEEEELATL SEEEI AVAVTAWEKGLE
SLPPLRPQONPVL PVAGERNV

40

267~
417 aa

LI TSALPYVNNVPHLGNI | GCVL SADVFARYSRLR
QANTL YL CGTDEYGTATETKALEEGL TPQEI CDKY
HI | HADI YRWENI SFDI FGRTTTPQQTKI TQDI FQ
QLLKRGFVLQDTVEQL RCEHCARFL ADRFVEGVCP
FCGYEEARGDQ

41

267~
597 aa

LI TSALPYVNNVPHLGNI | GCVLSADVFARYSRLR
QMWNTLYLCGTDEYGTATETKALEEGLTPQEI CDKY
HI | HADI YRWFNI SFDI FGRTTTPQQTKI TQDI FQ
QLLKRGFVLQDTVEQL RCEHCARFLADRFVEGVCP
FCGYEEARGDQCDKCGKLI NAVEL KKPQCKVCRSC
PWQSSQHLFLDLPKLEKRLEEW. GRTLPGSDWIP

42
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NAQFI TRSW.RDGLKPRCI TRDLKWGTPVPLEGFE
DKVFYVWFDATI GYLSI TANYTDOWNERWNAKNPEQV
DLYQFMAKDNVPFHSLVFPCSAL GAEDNYTLVSHL
| ATEYLNYEDGKFSKS

597 aa

MRLFVSDGVPGCL PVLAAAGRARGRAEVL| STVGP
EDCVVPFLTRPKVPVLQLDSGNYLFSTSAI CRYFF
L L SGAEQDDL TNQW. EWEATEL QPAL SAAL YYLW
QGKKGEDVL GSVRRAL THI DHSL SRQNCPFLAGET
ESLADI VLWGAL YPLLQDPAYL PEEL SALHSWFQT
L STQEPCQRAAETVLKQQGVL AL RPYL QKQPQPSP
AEGRAVTNEPEEEELATL SEEEI AVAVTAWEKGLE
SLPPLRPQQNPVL PVAGERNVLI TSALPYVNNVPH
LGNI | GCVL SADVFARYSRLRQANTL YL CGTDEYG
TATETKALEEGLTPQEI CDKYHI | HADI YRWENI S
FDI FGRTTTPQQTKI TQDI FQQLLKRGFVLQDTVE
QLRCEHCARFL ADRFVEGVCPFCGYEEARGDQCDK
OGKLI NAVEL KKPQCKVCRSCPVWQSSQHLFLDLP
KL EKRL EEW. GRTL PGSDWIPNAQFI TRSW.RDGL
KPRCI TRDLKWGTPVPLEGFEDKVFYVWEDATI GY
LS TANYTDQUERWAKNPEQVDL YQFMAKDNVPFH
SLVFPCSAL GAEDNYTLVSHLI ATEYLNYEDGKFS
KS

43

598~
900 aa

RGVGVFGDVAQDTG PADI VRFYLL Yl RPEGQDSA
FSWIDLLLKNNSEL LNNLGNFI NRAGVFVSKFFGG
YVPEMVL TPDDQRLLAHVTLELQHYHQLLEKVRI R
DALRSI LTI SRHGNQYI QVNEPVKRI KGSEADRQR
AGTVTGLAVNI AALLSVM_QPYMPTVSATI QAQLQ

44
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LPPPACSI LLTNFLCTLPAGHQ GTVSPLFQKLEN
DQ ESLRQRFGGGQAKTSPKPAVWETVTTAKPQQ
QAL VDEVTKQGNI VREL KAQKADKNEVAAEVAKL L
DL KKQL AVAEGKPPEAPKGKKKK

298~
900 aa

SRLRQWNTL YLCGTDEYGTATETKAL EEGL TPQEI
CDKYHI | HADI YRWENI SFDI FGRTTTPQQTKI TQ
DI FQQLLKRGFVL QDTVEQL RCEHCARFL ADRFVE
GVCPFCGYEEARGDQUDKCGKL | NAVEL KKPQCKV
CRSCPVWQSSQHL FL DL PKLEKRLEEW.GRTLPGS
DWIPNAQFI TRSW.RDGLKPRCI TRDLKWGTPVPL
EGFEDKVFYVWEDATI GYLSI TANYTDQUERWAKN
PEQVDL YQFMAKDNVPFHSLVFPCSAL GAEDNYTL
VSHLI ATEYLNYEDGKFSKSRGVGVFGDVAQDTG

PADI WRFYL LYl RPEGQDSAFSWI DL LLKNNSELL
NNL GNFI NRAGVFVSKFFGGYVPEMYL TPDDQRL L
AHVTLELQHYHQLLEKVRI RDALRSI LTI SRHGNQ
YI QUNEPVKRI KGSEADRQRAGTVTGLAVNI AALL
SVM.QPYMPTVSATI QAQLQLPPPACSI LLTNFLC
TLPAGHQ GTVSPLFQKLENDQ ESLRQRFGGGQA
KTSPKPAWETVTTAKPQQ QALMDEVTKQGNI VR
EL KAQKADKNEVAAEVAKL L DL KKQLAVAEGKPPE
APKGKKKK

45

660~
860 aa

FVSKFFGGYVPEMVL TPDDQRLLAHVTLEL QHYHQ
LLEKVRI RDALRSI LTI SRHGNQYI QUNEPVKRI K
GSEADRQRAGTVTGLAVNI AALLSVM.QPYMPTVS
ATl QAQLQLPPPACSI LLTNFLCTLPAGHQ GTVS
PLFQKLENDQ ESLRQRFGGGQAKT SPKPAWETV
TTAKPQQ QALMDEVTKQGNI VRELK

46
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FVSKFFGGYVPEMVL TPDDQRLLAHVTL EL QHYHQ
LLEKVRI RDALRSI LTI SRHGNQYI QVNEPWKRI K
GSEADRQRAGTVTGLAVNI AALLSVM.QPYMPTVS

8 060~ ATI QAQLQLPPPACSI LLTNFLCTLPAGHQ GTVS | 47
200 aa PLFQKLENDQ ESLRQRFGGGQAKT SPKPAWETV
TTAKPQQ QALMVDEVTKQGNI VREL KAQKADKNEV
AAEVAKL L DLKKQLAVAEGKPPEAPKGKKKK
GSEADRQRAGTVTGLAVNI AALLSVM.QPYMPTVS
T2 ATI QAQLQLPPPACSI LLTNFLCTLPAGHQ GTVS

9 500 PLFQKLENDQ ESLRQRFGGGQAKTSPKPAWETYV | 48
aa
TTAKPQQ QALMDEVTKQGNI VREL KAQKADKNEV
AAEVAKL L DL KKQLAVAEGKPPEAPKGKKKK

| ndustrial applicability

As descri bed above, the antibody or fragnent thereof of
the present invention specifically binds to human-derived MRS,
and has no cross-reactivity with other proteins including the
same ARS famly, thus making it possible to detect MRS. Can be
used.
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VWhat is clained is:

1. An antibody or a fragnment thereof which binds specifically
to a peptide fragnent defined by the 8615 to 900'" anmino acid
residues of human-derived nethionyl-tRNA synthetase (MRS)
protein as set forth in SEQ ID NO 1.

2. The antibody or the fragnent thereof of claim 1, wherein
the anti body or the fragnent conprises:

a light chain variable region (VL) conprising a |ight
chain conplenentarity determining region 1 (CDRl) conprising
an am no acid sequence as set forth in SEQ ID NO3 or SEQ ID
NO 15; a light chain conplenentarity determning region 2
(CDR2) conprising an amno acid sequence as set forth in SEQ
ID NO5 or SEQ ID NO 17; and a light chain conplenentarity
determining region 3 (CDR3) conprising an am no acid sequence
as set forth in SEQID NO 7 or SEQ ID NG 19; and

a heavy chain variable region (VH) conprising a heavy
chain conplenentarity determining region 1 (CDRl) conprising
an am no acid sequence as set forth in SEQ ID NO.9 or SEQ ID
NG 21; a heavy chain conplenentarity determning region 2
(CDR2) conprising an amno acid sequence as set forth in SEQ
ID NO 11 or SEQ ID NGO 23; and a heavy chain conplenentarity
determining region 3 (CDR3) conprising an am no acid sequence
as set forth in SEQ ID NO 13 or SEQ | D NO 25.

3. The antibody or the fragnent thereof of claim 2, wherein
the antibody or the fragnment conprises a heavy chain variable
region and a light chain variable region selected from the
group consisting of:

the light chain variable region (VL) conprising the |ight
chain conplenentarity determning region 1 (CDR1) conprising
the am no acid sequence as set forth in SEQ ID NO 3, the |ight
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chain conplenentarity determning region 2 (CDR2) conprising
the am no acid sequence as set forth in SEQ ID NO 5, and the
l[ight chain conplenentarity determning region 3 (CDR3)
conprising the am no acid sequence as set forth in SEQ ID NO 7,
and the heavy chain variable region (VH) conprising the heavy
chain conplenentarity determining region 1 (CDRl) conprising
an am no acid sequence as set forth in SEQ ID NO 9, the heavy
chain conplenentarity determining region 2 (CDR2) conprising
the am no acid sequence as set forth in SEQ ID NO 11, and the
heavy chain conplenentarity determning region 3 (CDR3)
conprising the amno acid sequence as set forth in SEQ ID
NO 13; and

the light chain variable region (VL) conprising the |ight
chain conplenentarity determining region 1 (CDRl) conprising
the amno acid sequence as set forth in SEQ ID NGO 15, the
light chain conplenentarity determning region 2 (CDR2)
conprising the amno acid sequence as set forth in SEQ ID
NGO 17, and the light chain conplenentarity determning region
3 (CDR3) conprising the amino acid sequence as set forth in
SEQ ID NO 19, and the heavy chain variable region (VH)
conprising the heavy chain conplenentarity determ ning region
1 (CDR1) conprising an am no acid sequence as set forth in SEQ
| D NO 21, the heavy chain conplenentarity determning region 2
(CDR2) conprising the am no acid sequence as set forth in SEQ
ID NO 23, and the heavy chain conplenentarity determ ning
region 3 (CDR3) conprising the amno acid sequence as set
forth in SEQ I D NO 25.

4. The antibody or the fragment thereof of claim 2, wherein
the light chain variable region conprises a amno acid
sequence as set forth in SEQ ID NO 27 or SEQ ID NO 31 and the
heavy chain variable region conprises a am no acid sequence as
set forth in SEQ ID NO 29 or SEQ | D NO 33.
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5. The antibody or the fragnent thereof of claim 2, wherein
the antibody is selected fromthe group consisting of 1gG |gA,
IgM IgE and IgD, and the fragnment thereof is selected from
the group consisting of diabody, Fab, Fab', F(ab)2, F(ab')2
Fv and scFv.

6. A polynucleotide encoding the antibody or the fragnment
t hereof of any one of clains 1 to 5.

7. A r econbi nant expressi on vect or conpri si ng t he
pol ynucl eoti de of cl aim 6.

8. A cell transformed with the reconbi nant expression vector
of claim?7.

9. A cell expressing the antibody or the fragnent thereof of
any one of clainms 1 to 5.

10. A nethod for preparing a nonoclonal antibody which binds
to human-derived nethionyl-tRNA synthetase (MRS), the nethod
conpri si ng:

(a) admnistering the cell of claim8 or claim9 into the
peritoneum of a nouse;

(b) collecting a peritoneal fluid from the npbuse wth
inflated peritoneum and

(c) isolating a nonocl onal anti body which binds
specifically to MRS fromthe peritoneal fluid.

11. A nethod for specifically detecting a human-derived
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met hi onyl -t RNA synt hetase (MRS) protein, the method conprising
contacting the antibody or the fragnment thereof of claim 1
with a biological sanple and detecting the antibody or the
fragnment thereof.

12. A conposition for diagnosis of a cancer conprising the
antibody or the fragnent thereof of claim 1 as an active
i ngredi ent.

13. The conposition of <claim 12, wherein the cancer is
selected from the group consisting of biliary tract cancer,
breast cancer, colon cancer, lung cancer, small <cell 1lung
cancer, stomach cancer, |iver cancer, blood cancer, bone
cancer, pancreatic cancer, skin cancer, head or neck cancer,
skin or intraocular nelanoma, uterine cancer, ovarian cancer,
rectal cancer, anal cancer, colon cancer, breast cancer,
Fal | opi an tube carcinoma, endonetrial carcinona, cervica
cancer, vaginal cancer, vulvar carcinoma, Hodgkin's disease,
esophageal cancer, small intestine cancer, endocrine gland
cancer, thyroid cancer, parathyroid cancer, adrenal cancer,
soft tissue sarcomm, urethral cancer, penis cancer, prostate
cancer, chronic or acute |eukema, |ynphocytic |ynphons,
bl adder cancer, kidney or ureter cancer, renal cell carcinom,
renal pelvic carcinoma, OCNS tunmor, primary OCNS |ynphons,
spinal cord tunor, brainstemglioma and pituitary adenonsa.

14. Use of the antibody or the fragnment thereof of claim1l in
the preparation of a cancer diagnostic agent.

15. A method for diagnosing a cancer in a subject, the nethod
conprising adm nistering an effective amunt of the antibody
or the fragnment thereof of claim 1 to a subject in need
t her eof .
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