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Description

[Technical Field]

[0001] The present disclosure relates to a novel bi-
omarker for predicting susceptibility to an MET inhibitor,
and a use thereof. Herein disclosed are also composi-
tions for use in treating cancer comprising MET and
IGSF1 inhibitors.

[Background Art]

[0002] Generally, in anticancer therapies, the re-
sponse of the body to an anticancer drug administered
is highly dependent on susceptibility to the drug of cancer
cells targeted by the drug. The susceptibility of cancer
cells to the drug differs greatly in cancer cells. This dif-
ference in susceptibility is caused by quantitative or qual-
itative differences in target molecules of the drug or re-
lated factors, acquisition of drug resistance, etc. Based
on this background, if the genetic changes of cancer cells
that specifically occur when the targeted cancer cells are
sensitive to a drug are known, it is possible to determine
the efficacy of the drug early in its development, establish
treatment methods, and select a new treatment method,
which are very useful. Moreover, after drug treatment in
cancer cells isolated from a cancer tissue obtained by
the biopsy prior to the treatment, if it is determined by the
above-mentioned changes whether these cancer cells
are sensitive to the drug, it is possible to predict whether
the drug treatment is effective, which is clinically useful.
[0003] That is, this anticancer drug differs among indi-
viduals in tolerance and toxicity and tends to be resistant
to more than half of the same patients, and thus the
screening using an appropriate treatment response
marker can lead to a revolutionary advance in treatment
with anticancer drugs.
[0004] Accordingly, studies on treatment response of
each anticancer agent to a specific gene have continued
to progress.
[0005] However, due to the complex action of biologi-
cal response-related factors, the diversity of therapeutic
agents and administration routes, and the difficulty of ob-
taining a large number of samples, the results are not so
satisfactory.
[0006] Meanwhile, one of the major mechanisms of cell
regulation is the sequential regulation of biochemical
pathways in cells for extracellular signaling. Protein phos-
phorylation refers to the intracellular signaling between
molecules, ultimately leading to cellular reactions. These
signaling cascades are highly regulated and often redun-
dant as evidenced by the presence of several protein
kinases as well as phosphatase. Phosphorylation is a
process that occurs in all cells, and the phenotype of a
cell is significantly influenced by the activity of this path-
way. Thus, at present, the majority of disease states
and/or diseases are believed to be caused by abnormal
activity or functional mutations of molecular components

in kinase cascades (Weinstein-Oppenheimer et al. Phar-
ma. &. Therap., 2000, 88, 229-279).
[0007] Among other, MET (c-MET) is a representative
receptor tyrosine kinase (RTK) that exists on the surface
of cells and is overexpressed in many types of cancers,
and in most cases, patients with overexpression of MET
have a poor prognosis.
[0008] This MET signaling in cancer can be activated
in two ways: MET activation is mediated (i) by an HGF-
dependent mechanism by binding to its ligand hepato-
cyte growth factor (HGF) to promote intracellular signal-
ing; or (ii) by an HGF-independent mechanism such as
amplification of the MET gene or mutation of the MET
gene.
[0009] However, most of the inhibitors developed for
MET are focused on the MET activation by the HGF-
dependent mechanism, and treatment methods using a
biomarker for a disease such as cancer caused by the
MET activation mediated by the HGF-independent
mechanism are not known at present.
[0010] Document Younger et al. (Nucleic Acids Re-
search, 2011, 39(13), 5682-91) reports in vitro experi-
ments on breast cancer cell lines which show that miR-
423-5p acts as an IGSF1 expression silencer by targeting
the promoter region of the gene.
[0011] Document Tanaka et al. (Oncology Reports,
2013, 29, 2169-74) discloses that down-regulation of
miR-34 family members led to an upregulation of c-MET,
phosphor-c-MET and Bcl-2 proteins, inducing an onco-
genic phenotype in non-malignant mesothelial cells.
[0012] Document Corney et al. (Clin. Cancer Res.,
2010, 16(4), 1119-28) discloses that the decrease of
MET levels leads to reduced proliferation and invasion
in epithelial ovarian cancer.

[Disclosure]

[Technical Problem]

[0013] Under these circumstances, we have made ex-
tensive efforts to develop biomarkers capable of predict-
ing susceptibility to an MET inhibitor in cancers due to
MET activity mediated by an HGF-independent mecha-
nism. As a result, we have analyzed the expression pat-
tern of IGSF1 as a biomarker for predicting susceptibility
to an MET inhibitor in gastric cancer and lung cancer and
the expression pattern of MET gene and/or its protein
and found that the inhibition of IGSF1 and MET genes in
gastric cancer and lung cancer cell lines significantly de-
creased the survival, invasion and migration of cancer
cells.
[0014] Accordingly, an object of the present invention
is to provide a composition for use in treating gastric and
lung cancer. The invention is defined by the appended
claims. Besides, an object of the present disclosure is to
provide a biomarker for predicting susceptibility to an
MET inhibitor.
[0015] Another object of the present disclosure is to
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provide a composition for predicting susceptibility to an
MET inhibitor.
[0016] Still another object of the present disclosure is
to provide a kit for predicting susceptibility to an MET
inhibitor.
[0017] Yet another object of the present disclosure is
to provide an enhancer for enhancing susceptibility to an
MET inhibitor.
[0018] Still yet another object of the present disclosure
is to provide a method for predicting susceptibility to an
MET inhibitor.
[0019] A further another object of the present disclo-
sure is to provide a method for enhancing susceptibility
to an MET inhibitor.
[0020] Another further object of the present disclosure
is to provide a pharmaceutical composition for preventing
or treating a disease associated with dysregulation of
MET signaling pathway.

[Technical Solution]

[0021] Hereinafter, the present invention will be de-
scribed in more detail.
[0022] According to one aspect of the present disclo-
sure, there is provided a biomarker for predicting sus-
ceptibility to a MET inhibitor, comprising immunoglobulin
superfamily member 1 (IGSF1) gene (NM_001555.2).
[0023] The most significant feature of the present dis-
closure is to predict susceptibility to an MET inhibitor us-
ing an IGSF1 gene and its product protein as biomarkers.
[0024] The biomarker of the present disclosure can be
used as an indicator of susceptibility to an anticancer
agent as the MET inhibitor, has excellent accuracy and
reliability as a susceptibility marker to an anticancer
agent, and thus can be used for the treatment of occur-
rence, development, and/or invasion of cancer.
[0025] As used herein, the term "susceptibility" refers
to whether a particular drug has an effect on cancer in
an individual patient.
[0026] For example, the specific drug is mainly an an-
ticancer agent, and the anticancer agent may have an
effect depending on the type of cancer or not. Moreover,
it is known that, even in the case of cancer recognized
as being effective, the anticancer drug has an effect de-
pending on individual patients or not. Whether or not an
anticancer drug has an effect on cancer in an individual
patient is referred to as anticancer drug susceptibility.
Therefore, if it is possible to predict a patient from which
the effect can be predicted (responder) prior to the initi-
ation of treatment and a patient from which the effect
cannot be predicted (non-responder), a chemotherapy
with high efficacy and safety can be realized.
[0027] As used herein, the term "prediction" is used to
refer to the ability of a subject patient to respond favorably
or adversely to a drug or set of drugs. In one embodiment,
the prediction is about the degree of the response. For
example, the prediction may be associated with whether
a patient will survive without cancer recurrence after

treatment with a particular therapeutic agent and/or after
surgical removal of primary tumor and/or after chemo-
therapy for a predetermined period and/or the likelihood
of the survival. The prediction of the present disclosure
can be used clinically to determine the treatment strategy
by selecting the most appropriate treatment regimen for
colon cancer patients. The prediction of the present dis-
closure is a useful tool for predicting whether a patient
will respond favorably to a given therapeutic treatment,
for example, to administration of a given therapeutic
agent or combination, surgical intervention, chemother-
apy, etc. or whether a patient will survive for a long time
after a therapeutic treatment.
[0028] Moreover, according to a preferred embodi-
ment of the present disclosure, the MET is activated in
a hepatocyte growth factor (HGF)-independent manner.
[0029] MET activation is mediated by an HGF-depend-
ent mechanism by binding to its ligand hepatocyte growth
factor (HGF) to promote intracellular signaling; or by an
HGF-independent mechanism such as amplification of
the MET gene or mutation of the MET gene. The MET
of the present disclosure is activated in an HGF-inde-
pendent manner, and the HGF gene and/or its product
protein is not expressed or under-expressed.
[0030] Moreover, according to a preferred embodi-
ment of the present disclosure, the activation is phos-
phorylation of MET induced by co-expression of immu-
noglobulin superfamily member 1 (IGSF1) gene and
mesenchymal-epithelial transition factor (MET) gene
(NM_001127500.1).
[0031] Therefore, according to the present disclosure,
the marker of the present disclosure predicts suscepti-
bility to an MET inhibitor when MET is activated in an
HGF-independent manner, and can be applied when a
desired effect is not obtained in cancer cells with high
expression of HGF.
[0032] That is, the biomarker of the present disclosure
targets cancer cells or a subject with cancer in which the
HGF gene and/or its product protein is not expressed or
under-expressed to confirm the expression level of a
gene in cells.
[0033] According to another aspect of the present dis-
closure, there is provided a composition for predicting
susceptibility to an MET inhibitor, comprising an agent
for measuring the expression level of immunoglobulin
superfamily member 1 (IGSF1) gene (NM_001555.2) or
the expression level of its protein.
[0034] According to a preferred embodiment of the
present disclosure, the MET of the present disclosure is
activated in an HGF-independent manner, and the HGF
gene and/or its product protein is not expressed or under-
expressed.
[0035] Moreover, according to a preferred embodi-
ment of the present disclosure, the activation is phos-
phorylation of MET induced by co-expression of immu-
noglobulin superfamily member 1 (IGSF1) gene and
mesenchymal-epithelial transition factor (MET) gene
(NM_001127500.1).

3 4 



EP 3 176 269 B1

5

5

10

15

20

25

30

35

40

45

50

55

[0036] Therefore, according to the present disclosure,
the composition of the present disclosure predicts sus-
ceptibility to an MET inhibitor when MET is activated in
an HGF-independent manner, and can be applied when
a desired effect is not obtained in cancer cells with high
expression of HGF.
[0037] Furthermore, according to a preferred embod-
iment of the present disclosure, the MET inhibitor is a
therapeutic agent for treating at least one selected from
the group consisting of adrenocorticotropic hormone
(ACTH)-producing tumor, acute lymphocytic leukemia or
acute lymphoblastic leukemia, acute or chronic lym-
phocytic leukemia, acute non-lymphocytic leukemia,
bladder cancer, brain tumor, breast cancer, cervix can-
cer, chronic myelogenous leukemia, lymphoma, en-
dometriosis, esophageal cancer, Ewing’s sarcoma,
tongue cancer, Hodgkin’s lymphoma, Kaposi’s sarcoma,
kidney cancer, liver cancer, lung cancer, mesothelioma,
multiple myeloma, neuroblastoma, non-Hodgkin’s lym-
phoma, osteosarcoma, ovarian cancer, mammary can-
cer, prostate cancer, pancreatic cancer, colon cancer,
penile cancer, retinoblastoma, skin cancer, gastric can-
cer, thyroid cancer, uterine cancer, testicular cancer,
Wilm’s tumor, and trophoblastoma. More preferred is
ACTH-producing tumor, acute lymphocytic leukemia or
acute lymphoblastic leukemia, acute or chronic lym-
phocytic leukemia, acute non-lymphocytic leukemia,
bladder cancer, brain tumor, breast cancer, cervix can-
cer, chronic myelogenous leukemia, bowel cancer, T-
zone lymphoma, endometriosis, esophageal cancer, gall
bladder cancer, Ewing’s sarcoma, tongue cancer, Hodg-
kin’s lymphoma, Kaposi’s sarcoma, kidney cancer, liver
cancer, lung cancer, mesothelioma, multiple myeloma,
neuroblastoma, non-Hodgkin’s lymphoma, osteosarco-
ma, ovarian cancer, mammary cancer, prostate cancer,
pancreatic cancer, colorectal cancer, penile cancer,
retinoblastoma, skin cancer, gastric cancer, thyroid can-
cer, uterine cancer, testicular cancer, Wilm’s tumor, or
trophoblastoma, and the most preferred is lung cancer
or gastric cancer.
[0038] In the present disclosure, the MET inhibitor re-
fers to an anticancer agent. Any MET inhibitor may be
used as long as it has an anticancer effect and preferably
comprises at least one selected from the group consisting
of anti-MET antibodies, decoy MET receptors, MET pep-
tide antagonists, dominant negative MET mutations,
MET-specific antisense oligonucleotides and ribozymes,
and selective small molecule MET kinase inhibitors.
[0039] Unless otherwise specified herein, the term "ex-
pression level of a gene or expression level of its protein"
as used herein refers to the detection of an object to be
detected in a sample of interest. In the present disclosure,
the object to be detected is an mRNA and/or protein of
a corresponding gene in the sample. That is, the gene
expression can be determined by detecting RNA as a
transcription product of the gene or a protein as a gene
product.
[0040] The detection of RNA or protein can be carried

out by extracting an RNA or protein from a sample and
detecting the RNA or protein in the extract. The detection
of the RNA or protein can be measured by an immu-
noassay method, a hybridization reaction, and an ampli-
fication reaction, but is not limited thereto, and can be
easily carried out using various techniques known in the
art.
[0041] Moreover, according to a preferred embodi-
ment of the present disclosure, the agent for measuring
the gene expression level comprises an antisense oligo-
nucleotide, a primer pair or a probe that specifically binds
to the mRNA of the gene.
[0042] The agent for measuring the expression of mR-
NA is selected from the group consisting of an antisense
oligonucleotide, a primer pair, a probe, and combinations
thereof that are specific to the gene. That is, the detection
of nucleic acid can be performed by an amplification re-
action using a nucleic acid molecule encoding the gene
or one or more oligonucleotide primers hybridized to a
complement of the nucleic acid molecule.
[0043] For example, the detection of mRNA using a
primer can be performed by amplifying the gene se-
quence using an amplification method such as PCR and
then determining the amplification of the gene by a meth-
od known in the art.
[0044] Moreover, according to a preferred embodi-
ment of the present disclosure, the agent for measuring
the expression level of a protein comprises an antibody,
a peptide or a nucleotide that specifically binds to the
protein.
[0045] The agent for measuring the expression level
of a protein refers to an antibody that specifically binds
to the protein and comprises polyclonal antibodies, mon-
oclonal antibodies, recombinant antibodies, and combi-
nations thereof.
[0046] The antibodies comprises polyclonal antibod-
ies, monoclonal antibodies, recombinant antibodies, and
intact antibodies having two full length light chains and
two full length heavy chains as well as functional frag-
ments of antibody molecules such as Fab, F(ab’),
F(ab’)2, and Fv. The antibodies can be easily produced
by any technique well known in the art to which the
present disclosure pertains, and commercially produced
antibodies are also available.
[0047] The composition of the present disclosure may
further comprise a label enabling quantitative or qualita-
tive measurement of the formation of an antigen-antibody
complex, a conventional tool, a reagent, etc. that are used
for immunological analysis, in addition to the above-de-
scribed agent for measuring the gene expression.
[0048] Examples of labels enabling quantitative or
qualitative measurement of the formation of an antigen-
antibody complex include, but not limited to, enzymes,
fluorescent substances, ligands, luminescent substanc-
es, microparticles, redox molecules and radioactive iso-
topes. Examples of enzymes that can be used as detec-
tion labels include, but not limited to, β-glucuronidase, β-
D-glucosidase, β-D-galactosidase, urease, peroxidase,
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alkaline phosphatase, acetylcholinesterase, glucose ox-
idase, hexokinase and GDPase, RNase, glucose oxi-
dase and luciferase, phosphofructokinase, phosphoe-
nolpyruvate carboxylase, aspartate aminotransferase,
phosphoenolpyruvate decarboxylase, β-lactamase, etc.
Examples of fluorescent substances include, but not lim-
ited to, fluorescein, isothiocyanate, rhodamine, phyco-
erythrin, phycocyanin, allophycocyanin, o-phthaldehyde,
fluorescamine, etc. Examples of ligands include, but are
not limited to, biotin derivatives, etc. Examples of lumi-
nescent substances include, but not limited to, acridinium
esters, luciferin, luciferase, etc. Examples of microparti-
cles include, but not limited to, colloidal gold, colored la-
tex, etc. Examples of redox molecules include, but not
limited to, ferrocene, ruthenium complexes, viologen,
quinone, Ti ions, Cs ions, diimide, 1,4-benzoquinone, hy-
droquinone, K4W (CN)8, [Os(bpy)3]2+, [RU(bpy)3]2+, [MO
CN)8]4-, etc. Examples of radioactive isotopes include,
but are not limited to, 3H, 14C, 32P, 35S, 36Cl, 51Cr, 57Co,
58Co, 59Fe, 90Y, 125I, 131I, 186Re, etc.
[0049] Examples of the tool or reagent include, but are
not limited to, suitable carriers, solubilizers, detergents,
buffers, stabilizers, etc. When the labeling substance is
an enzyme, it may include a substrate capable of meas-
uring the enzyme activity and a reaction terminator. Ex-
amples of carriers include soluble carriers and insoluble
carriers. Examples of soluble carriers include physiolog-
ically acceptable buffers known in the art, for example
PBS, and examples of insoluble carriers include polysty-
rene, polyethylene, polypropylene, polyester, polyacry-
lonitrile, fluorocarbon resin, crosslinked dextran,
polysaccharide, other papers, glasses, metals, agarose,
and combinations thereof.
[0050] The composition of the present disclosure in-
cludes the above-described biomarker as an active in-
gredient, and thus a description thereof will be omitted
to avoid excessive complexity of the specification.
[0051] According to still another aspect of the present
disclosure, there is provided a kit for predicting suscep-
tibility to an MET inhibitor, comprising the above-de-
scribed composition.
[0052] The kit may include a tool, a reagent, etc., which
are commonly used in the art for immunological analysis,
in addition to the above-described agent for measuring
the expression level of a gene or the expression level of
its protein.
[0053] Examples of the tool or reagent include, but are
not limited to, suitable carriers, labeling substances ca-
pable of generating a detectable signal, chromophores,
solubilizers, detergents, buffers, stabilizers, etc. When
the labeling substance is an enzyme, it may include a
substrate capable of measuring the enzyme activity and
a reaction terminator. Examples of carriers include sol-
uble carriers and insoluble carriers. Examples of soluble
carriers include physiologically acceptable buffers known
in the art, for example PBS, and examples of insoluble
carriers include polystyrene, polyethylene, polypropyl-
ene, polyester, polyacrylonitrile, fluorocarbon resin,

crosslinked dextran, polysaccharide, polymers such as
magnetic microparticles composed of latex plated with
metals, other papers, glasses, metals, agarose, and
combinations thereof.
[0054] The kit of the present disclosure includes the
above-described biomarker and composition, and thus
a description thereof will be omitted to avoid excessive
complexity of the specification.
[0055] According to the present invention, there is pro-
vided a composition for use in treating gastric cancer or
lung cancer comprising an agent for inhibiting the expres-
sion of immunoglobulin superfamily member 1 (IGSF1)
gene (NM_001555.2) or the expression or activity of its
protein and an agent for inhibiting the expression of mes-
enchymal-epithelial transition factor (MET) gene
(NM_001127500.1) or the expression or activity of its pro-
tein.
[0056] In the present disclosure, the subject enhances
susceptibility to an MET inhibitor when MET is activated
(phosphorylated) in a hepatocyte growth factor (HGF)-in-
dependent manner, and can be applied when a desired
effect is not obtained in cancer cells activated (phospho-
rylated) in an HGF-independent manner.
[0057] That is, the inhibitor of the present invention for
inhibiting the expression of IGSF1 and/or MET gene(s)
or the expression or activity of its protein can reduce the
phosphorylation of MET and reduce the migration and
invasion of cancer cells, thereby exhibiting an excellent
anticancer effect.
[0058] Moreover, according to the present invention,
the inhibitor comprises at least one selected from the
group consisting of small interfering RNA (siRNA), short
hairpin RNA (shRNA), microRNA (miRNA), peptide nu-
cleic acids (PNAs), antisense oligonucleotides, antibod-
ies and aptamers. More preferred is small interfering
RNA (siRNA) or short hairpin RNA (shRNA).
[0059] As used herein, the term "microRNA (miRNA)"
refers to approximately 22-nt non-translated RNA that
acts as a post-translational inhibitor through base-pairing
with the 3’ untranslated region (UTR) of mRNA. The
method for producing miRNA is not particularly limited,
and methods known in the art can be used.
[0060] According to a preferred embodiment of the
present invention, the microRNA (miRNA) is miR-34a
comprising the nucleotide sequence of SEQ ID NO: 1 or
miR-34c comprising the nucleotide sequence of SEQ ID
NO: 2.
[0061] As used herein, the term "siRNA" refers to small
RNA fragments of 21-25 nucleotides in length that are
produced by cleavage of a double-stranded RNA by dicer
and specifically bind to an mRNA having a complemen-
tary sequence to inhibit the expression. That is, it refers
to the inhibition of the gene expression by specifically
binding to a target mRNA of the present invention. The
siRNA can be chemically or enzymatically synthesized.
The method for producing siRNA is not particularly lim-
ited, and methods known in the art can be used.
[0062] As used herein, the term "shRNA" refers to a
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single stranded RNA consisting of 45 to 70 nucleotides
in length and means that oligo DNA connecting 3-10 base
linkers are synthesized between the sense and comple-
mentary nonsense of target gene siRNA sequences and
then cloned to plasmid vector, or shRNA is inserted and
expressed into retrovirus such as lentivirus and adeno-
virus to thereby make shRNA of hairpin structure with
loop, which is converted into siRNA by dicer in cells, thus
exhibiting RNAi effects. Expression constructs/vectors
containing small hairpin RNA (shRNA) can be produced
by methods known in the art.
[0063] According to a preferred embodiment of the
present invention, the small interfering RNA (siRNA) is
IGSF1 siRNA comprising the nucleotide sequence of
SEQ ID NO: 3, IGSF1 siRNA comprising the nucleotide
sequence of SEQ ID NO: 4 or MET siRNA comprising
the nucleotide sequence of SEQ ID NO: 5, and the short
hairpin RNA (shRNA) is IGSF1 shRNA comprising the
nucleotide sequence of SEQ ID NO: 6 or MET shRNA
comprising the nucleotide sequence of SEQ ID NO: 7.
[0064] According to the present disclosure, when the
expression of IGSF1 gene or its product protein in cancer
cells is inhibited by the RNAi method (siRNA, shRNA,
and microRNA), the phosphorylation of MET is reduced
in a siRNA concentration-dependent manner.
[0065] Furthermore, in the present invention, the can-
cer cells in which the expression of IGSF1 and MET
gene(s) or its product protein is inhibited show signifi-
cantly low survival rate, migration and invasion as com-
pared with cancer cells in which the expression is main-
tained.
[0066] Therefore, this suggests that the inhibition of
the expression of IGSF1 and/or MET gene(s) or the ex-
pression or activity of its protein enhances the suscepti-
bility of cancer cells to an MET inhibitor, and based on
this, the present disclosure has an excellent effect of en-
hancing susceptibility of a subject to an MET inhibitor.
[0067] The composition for its use according to the
present invention may further comprise a pharmaceuti-
cally acceptable carrier. Examples of pharmaceutically
acceptable carriers that can be used in the present in-
vention may be selected from conventional excipients,
disintegrants, binders, lubricants and other additives
such as stabilizers, emollients, emulsifiers, etc. Exam-
ples of excipients may include microcrystalline cellulose,
lactose, low-substituted hydroxy cellulose, etc. and ex-
amples of disintegrants may include sodium starch gly-
colate, calcium monohydrogen phosphate anhydrous,
etc. Examples of binders may include polyvinylpyrro-
lidone, low-substituted hydroxypropyl cellulose, etc., and
examples of lubricants may be selected from magnesium
stearate, silicon dioxide, talc, etc.
[0068] The composition of the present disclosure en-
hances the susceptibility to the MET inhibitor using the
expression level of the above-described biomarker, and
thus a description thereof will be omitted to avoid exces-
sive complexity of the specification.
[0069] According to a further aspect of the present dis-

closure, there is provided a pharmaceutical composition
for preventing or treating a disease associated with dys-
regulation of MET signaling pathway, comprising the
above-described enhancer for enhancing susceptibility
and an MET inhibitor as active ingredients.
[0070] In the present disclosure, examples of diseases
associated with the dysregulation of the MET signal
transduction pathway include cancers, atherosclerosis,
pulmonary fibrosis, renal fibrosis and regeneration, liver
diseases, allergic diseases, inflammatory diseases, au-
toimmune diseases, cerebrovascular diseases, or symp-
toms associated with organ transplantation, preferably
cancers.
[0071] That is, the inhibitor for inhibiting the expression
of IGSF1 and/or MET gene(s) or the expression or activity
of its protein as the enhancer for enhancing susceptibility
to an MET inhibitor of the present disclosure increases
the susceptibility to an anticancer agent and, upon ad-
ministration with the anticancer drug, increases the effi-
cacy of the anticancer drug, thereby facilitating the treat-
ment of cancers.
[0072] The "cancer" to be improved, prevented or treat-
ed by the composition of the present disclosure is a ge-
neric term for diseases caused by cells with aggressive
properties of cells that divide and grow beyond the normal
limits, invasive properties of cells that invade the sur-
rounding tissue, and metastatic properties of cells that
spread to other areas of the body. In the present speci-
fication, the term "cancer" is also used to refer to a ma-
lignant tumor.
[0073] Examples of cancers to which the composition
of the present disclosure may be applied include, but not
limited to, breast cancer, lung cancer, stomach cancer,
liver cancer, blood cancer, bone cancer, pancreatic can-
cer, skin cancer, head or neck cancer, cutaneous or in-
traocular melanoma, uterine sarcoma, ovarian cancer,
rectal cancer, anal cancer, colon cancer, fallopian tube
carcinoma, endometrial carcinoma, cervical cancer,
small intestine cancer, endocrine cancer, endocrine can-
cer, parathyroid cancer, adrenal cancer, soft tissue tu-
mor, urethral cancer, prostate cancer, bronchogenic can-
cer, bone marrow tumor, etc. Preferably, the composition
of the present disclosure can be used for the treatment
or prevention of gastric cancer or lung cancer.
[0074] As used herein, the term "prevention" refers to
the inhibition of the occurrence of a disease or disorder
in an animal that may be predisposed to the disease or
disorder, but has not yet been diagnosed as having it.
As used herein, the term "treatment" refers to: (i) the in-
hibition of the development of a disease or disorder; (ii)
the relief of a disease or disorder; and (iii) the elimination
of a disease or disorder.
[0075] The pharmaceutical composition of the present
invention may further comprise a pharmaceutically ac-
ceptable carrier.
[0076] The pharmaceutically acceptable carrier includ-
ed the pharmaceutical compositions of this invention is
commonly used for formulation, and examples thereof
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include, but not limited to, lactose, dextrose, sucrose,
sorbitol, mannitol, starch, acacia rubber, potassium
phosphate, arginate, gelatin, potassium silicate, microc-
rystalline cellulose, polyvinylpyrrolidone, cellulose, wa-
ter, syrups, methyl cellulose, methyl hydroxybenzoate,
propyl hydroxybenzoate, talc, magnesium stearate, and
mineral oils. The pharmaceutical composition of the
present invention may further include a lubricant, a hu-
mectant, a sweetener, a flavoring agent, an emulsifier, a
suspending agent, and a preservative, in addition to the
above-described components. Details of suitable phar-
maceutically acceptable carriers and formulations can
be found in Remington’s Pharmaceutical Sciences (19th
ed., 1995).
[0077] A suitable dose of the pharmaceutical compo-
sition of the present invention may vary depending vari-
ous factors such as formulation methods, administration
ways, a patient’s age, body weight, sex, severity of dis-
ease, and diet, administration time, administration route,
excretion rate and response.
[0078] Meanwhile, the pharmaceutical composition of
the present invention is administered at a daily dose of
0.0001 to 100 mg/kg (body weight).
[0079] The pharmaceutical composition of the present
invention may be administered orally or parenterally. For
parenteral administration, the pharmaceutical composi-
tion of the present composition may be administered by
intravenous, subcutaneous, intramuscular, intraperito-
neal, and intradermal routes. The administration route of
the pharmaceutical composition of the present invention
may be preferably determined depending on the type of
disease.
[0080] The concentration of the inhibitor for inhibiting
the expression of a gene of interest or its protein in the
enhancer contained in the composition of the present
invention as an active ingredient is determined depend-
ing on the purpose of the treatment, the patient’s condi-
tion, the period required, and the severity of disease, but
is not limited to a specific range.
[0081] The pharmaceutical composition of the present
invention may be formulated with a pharmaceutically ac-
ceptable carrier and/or excipient in a unit dose form or in
a multi-dose form according to any method that is well
known to those skilled in the art. The formulation may be
in the form of a solution, a suspension or an emulsion in
oil or aqueous medium, or extracts, powders, granules,
tablets, or capsules, and may further comprise a disper-
sant or a stabilizer.
[0082] The composition of the present disclosure en-
hances the cell death of cancer cells using the above-
described enhancer for enhancing susceptibility and an
MET inhibitor that is an anticancer agent, and thus a de-
scription thereof will be omitted to avoid excessive com-
plexity of the specification.
[0083] According to another further aspect of the
present disclosure, there is provided a method for pre-
dicting susceptibility to an MET inhibitor, comprising the
steps of: (a) preparing a biological sample from a subject;

and (b) measuring the expression level of immunoglob-
ulin superfamily member 1 (IGSF1) gene
(NM_001555.2) or the expression of its protein in the
biological sample, wherein in step (b), if the expression
level of IGSF1 gene or the expression level of its protein
is higher than a control group, it is determined that the
subject is sensitive to the MET inhibitor.
[0084] Unless otherwise specified herein, the term
"control group" refers to the expression level of a gene
of interest or its protein in a normal healthy person or the
expression level of a gene of interest or its protein in a
patient to be compared.
[0085] The prediction method of the present disclosure
comprises obtaining a biological sample from a subject
patient, measuring the expression of IGSF1 in the sam-
ple, and if the expression of a gene of interest is increased
compared to a control sample, determining that the sam-
ple of interest is sensitive to an MET inhibitor.
[0086] Moreover, according to a preferred embodi-
ment of the present disclosure, the subject is one in which
the HGF gene or its protein is under-expressed or not
expressed compared to a control group.
[0087] Furthermore, according to a preferred embod-
iment of the present disclosure, the subject is one in
which the MET gene or its protein is highly-expressed
compared to a control group.
[0088] More specifically, if it is determined that the HGF
gene or its protein is under-expressed or not expressed
compared to a control group and that the expression lev-
els of the IGSF1 and MET genes or their proteins are
found to be increased compared to the values of the con-
trol, it is determined that the tumor cells of interest ob-
tained from a subject patient are sensitive to the MET
inhibitor that is an anticancer agent.
[0089] That is, when the IGSF1 gene or its protein is
highly-expressed in a patient in which the HGF is not
expressed or under-expressed, the IGSF1 gene induces
the activation of MET, and thus it is determined that the
IGSF1 gene is sensitive to the MET inhibitor.
[0090] The term "under-expression" used herein to re-
fer to the expression levels of genes refers to the value
or level of a biomarker in a biological sample that is lower
than the value or level of a biomarker detected in a bio-
logical sample obtained from a healthy or normal individ-
ual or an individual to be compared, when the biomarker
exhibits or indicates an abnormal process, a disease or
other conditions in the individual.
[0091] The term "high-expression" used herein to refer
to the expression levels of the genes refers to the value
or level of a biomarker in a biological sample that is higher
than the value or level of a biomarker detected in a bio-
logical sample obtained from a healthy or normal individ-
ual or an individual to be compared, when the biomarker
exhibits or indicates an abnormal process, a disease or
other conditions in the individual.
[0092] Moreover, the terms used to refer to the expres-
sion levels of genes may be referred to those having a
"differential level" or "differential level" or those differen-
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tially expressed compared to the "normal" expression
level of the biomarker and encompass both qualitative
and quantitative differences in expression.
[0093] As used herein, the term "biological sample" re-
fers to any sample obtained from an individual from which
the biomarker of the present disclosure can be detected.
[0094] According to a preferred embodiment of the
present disclosure, the biological sample is any one se-
lected from the group consisting of saliva, biopsy, blood,
skin tissue, liquid culture, feces and urine, but not limited
thereto, and can be prepared by any method that is com-
monly used in the art.
[0095] The method of the present disclosure deter-
mines the susceptibility using the above-described bi-
omarker, and thus a description thereof will be omitted
to avoid excessive complexity of the specification.
[0096] According to still another further aspect of the
present disclosure, there is provided a method for en-
hancing susceptibility to an MET inhibitor, comprising
coadministering to a subject the above-described en-
hancer for enhancing susceptibility and an MET inhibitor.
[0097] The method of the present disclosure enhances
the susceptibility using the above-described enhancer
for enhancing susceptibility and the MET inhibitor that is
an anticancer agent, and thus a description thereof will
be omitted to avoid excessive complexity of the specifi-
cation.

[Advantageous Effects]

[0098] With the use of the biomarker for predicting sus-
ceptibility to the MET inhibitor of the present disclosure,
it is possible to reliably determine the susceptibility of
individual patients prior to the initiation of treatment, and
thus it is possible to select an anticancer agent having a
high therapeutic effect. Moreover, it is possible to avoid
the use of an anticancer agent that has no effect, and
thus it is possible to avoid unnecessary side effects.

[Description of Drawings]

[0099]

FIG. 1A shows the identification of a marker for the
induction of HGF-independent MET phosphoryla-
tion.
FIG. 1B shows the results of the MALDI-TOF anal-
ysis for the identification of immunoglobulin super-
family member 1 (IGSF1) as a marker for the induc-
tion of HGF-independent MET phosphorylation.
FIG. 2A shows the results of the analysis of correla-
tion between the expression of IGSF1 as a marker
for the induction of HGF-independent MET phospho-
rylation and the phosphorylation of MET in human
gastric cancer cell lines.
FIG. 2B shows the results of the analysis of correla-
tion between the expression of IGSF1 as a marker
for the induction of HGF-independent MET phospho-

rylation and the phosphorylation of MET in human
lung cancer cell lines.
FIG. 2C shows the results of the analysis of binding
between IGSF1 as a marker for the induction of HGF-
independent MET phosphorylation and the MET pro-
tein in human gastric cancer cell lines.
FIG. 2D shows the specific binding positions be-
tween IGSF1, a marker for the induction of HGF-
independent MET phosphorylation, and MET in hu-
man gastric cancer cell lines, as well as the results
of the analysis of binding between MET and IGSF1
proteins.
FIG. 2E shows the changes in phosphorylation of
MET by inhibition of the expression of IGSF1 as a
marker for the induction of HGF-independent MET
phosphorylation in human gastric cancer cell lines
and lung cancer cell line.
FIG. 2f shows the results of the analysis of the reg-
ulatory mechanism depending on the changes in ex-
pression of IGSF1 or MET in gastric cancer cell lines.

- !"#$%&the results of the inhibition of the growth
of cancer cells by inhibition of the expression of
IGSF1 as a marker for the induction of HGF-
independent MET phosphorylation in human
gastric cancer cell lines.

FIG. 3B shows the results of the inhibition of the
growth of cancer cells by inhibition of the expression
of IGSF1 as a marker for the induction of HGF-inde-
pendent MET phosphorylation in human lung cancer
cell lines.
FIG. 4A shows the results of the inhibition of invasion
and migration of cancer cells by inhibition of the ex-
pression of IGSF1 as a marker for the induction of
HGF-independent MET phosphorylation in human
gastric cancer cell lines.
FIG. 4B shows the results of the inhibition of invasion
of cancer cells by inhibition of the expression of
IGSF1 as a marker for the induction of HGF-inde-
pendent MET phosphorylation in human lung cancer
cell lines.
FIG. 5A shows the results of the comparative anal-
ysis of the efficacy of MET inhibitor depending on
the presence or absence of IGSF1 expression in
gastric cancer cell lines.
FIG. 5b shows the results of the comparative anal-
ysis of the efficacy of MET inhibitor depending on
the presence or absence of IGSF1 expression in lung
cancer cell line.
FIG. 6A shows the results of the simultaneous inhi-
bition of IGSF1, a marker for induction of HGF-inde-
pendent MET phosphorylation, and MET using mi-
croRNA.
FIG. 6B shows the changes in expression of IGSF1
and MET by miR-34a and miR-34c that simultane-
ously inhibit the expression of IGSF1 as a marker
for induction of HGF-independent MET phosphor-
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ylation and the expression of MET.
FIG. 6C shows the results of the cell growth assay
by miR-34a and miR-34c that simultaneously inhibit
the expression of IGSF1 as a marker for induction
of HGF-independent MET phosphorylation and the
expression of MET.
FIG. 6D shows the results of the inhibition of cell
invasion and migration by miR-34a and miR-34c that
simultaneously inhibit the expression of IGSF1 as a
marker for induction of HGF-independent MET phos-
phorylation and the expression of MET.
FIG. 6E shows the recovery of the expression of
IGSF1 and MET inhibited by mir-34a and mir-34c
using antagomir.
FIG. 7 shows the ratio of the activated expression of
IGSF1, a marker for induction of HGF-independent
MET phosphorylation, MET and in tissues of gastric
cancer patients, as well as the representative pa-
tient’s samples.

[Mode for Invention]

Experimental Method and Conditions

Induction of HGF-independent MET Phosphorylation

[0100] HGF-independent human gastric cancer AGS
cell lines were transfected with MET wild-type plasmid
for 48 hours, and then the cell culture media were col-
lected and analyzed by HGF ELISA assay (R&D Sys-
tems, Inc, Minneapolis, MN, USA). Cell lysates were col-
lected, and the changes in MET and IGSF1 proteins were
verified by Western blot analysis.

Immunoprecipitation and MALDI-TOF

[0101] To identify the genes involved in HGF-inde-
pendent MET activation, the MET wild-type plasmid was
overexpressed in human gastric cancer cell line AGS for
48 hours, and then cell lysates were collected. 500 mg
of human gastric cancer cell lysates were mixed with 1
mg of anti-pMET antibody, and then cultured at 4 °C for
12 hours. Then, 20 ml of Protein-Sepharose beads (Santa
Cruz Biotechnology, Santa Cruz, CA, USA) were added,
and the mixture was further reacted for 2 hours. Immu-
noprecipitates were washed with a buffer (Nondiet P-40
lysis buffer) five times, and 20 ml of 2X SDS sample buffer
was added and heated. The immunoprecipitates were
subjected to SDS-PAGE and stained with silver staining
kit (GE Healthcare Bio-Sciences Corp. NJ, USA). Pro-
teins identified by silver staining were identified through
mass spectrometry to identify the proteins involved in
HGF-independent MET activation.

Western Blot Analysis

[0102] To perform Western blot analysis, proteins iso-
lated from the respective cells were separated by SDS-

PAGE and transferred to membranes (PolyScreen mem-
branes; New England Nuclear, Boston, Mass., USA). The
proteins were incubated with various antibodies (anti-
phospho MET, E-cadherin (Cell signaling Technology,
Beverly, MA, USA), anti-MET, anti-r-tubulin (Santa Cruz
Biotechnology, Santa Cruz, CA, USA), anti-IGSFl (Ab-
nova, Jhouzih, Taipei, Taiwan)) at 4 °C for 12 hours and
then washed with 1X TBS-T buffer three times for 10
minutes. The proteins were incubated with appropriate
anti-rabbit-HRP or anti-mouse-HRP secondary antibody
at room temperature for 2 hours and washed with 1X
TBS-T buffer three times for 10 minutes, and then the
expression of the proteins was detected using ECL so-
lution (GE Healthcare Bio-Sciences Corp.).

Invasion Chamber Assay and Cell Migration Assay

[0103] HGF-independent human gastric cancer cell
lines MKN45 and SNU638 and lung cancer cell line
HCC827 were transfected with IGSF1 siRNA or MET siR-
NA for 48 hours. Plate inserts (BD Biosceinces) of 8 mm
pore size were placed in a 24-well plate, and each 100
ml of matrigel (BD Biosciences) was seeded on each at
a concentration of 200 mg/ml and incubated in a CO2
incubator for 30 minutes. 2.5 x 104 cells transfected with
MET or IGSF1 siRNA were placed in the insert plate in
a total volume of 100 ml in serum-free media. 400 ml of
growth media (RPMI1640 + 10% FBS) were seeded on
the bottom plate and cultured in a CO2 incubator for 24
hours. After 24 hours, the insert plate was washed with
PBS, and the remaining cells were wiped with a cotton
swab and fixed in 10% formalin for 20 minutes. After
washing with purified water, the cells were stained with
0.01% crystal violet solution for 20 minutes and washed
with warm water, and then the number of migrated cells
was counted. In the case of the migration assay, the same
procedure as above was carried out without coating the
insert plate. The number of cells migrated through the
insert plate in the control and the gastric cancer and lung
cancer cell lines transfected with MET or IGSF1 siRNA
was counted and verified.

Inhibition of Gene Expression

Production of siRNA and shRNA

[0104] HGF-independent human gastric cell lines
MKN45 and SNU638 and lung cancer cell line HCC827
were transfected with IGSF1 siRNA (SEQ ID NO: 3
IGSF1#1; 5’-GCAGGUCUUUACCGGUGCU-3’, SEQ ID
NO: 4 IGSF1#2; 5’-GGUGCUGCUACUGGAAGGA-3’),
MET siRNA (SEQ ID NO: 5; 5’-AAAGATAAACCTCT-
CATAATG-3’), IGSF1 shRNA (SEQ ID NO: 6; 5’-CAAA-
GAUGGAAGUGAAAUA UCUCUAUUUCACUUC-
CAUCUUUGUU-3’) and/or MET shRNA (SEQ ID NO: 7;
5’-GCCAGCCUGAAUGAUGACAUCUCUGUCAUCA-
UUCAGGCUGGCUU-3’) for 48 hours, and cell lysates
were collected and the changes in MET and IGSF1 pro-
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teins were verified by Western blot analysis.

Production of microRNA

[0105] Human miRNA-34a (SEQ ID NO: 1; UG-
GCAGUGUCUUAGCUGGUUGU) or miRNA-34c (SEQ
ID NO: 2; AGGCAGUGUAGUUAGCUGAUUGC) was
purchased from Thermo Fisher Scientific. 4 x 105 HGF-
independent human gastric cancer SNU638 cells were
seeded and transfected with 300 nM of miRNA-34a or
miRNA-34c, and then the number of cells was counted
using trypan blue exclusion method for 0, 1, 2 and 3 days.

Determination of Cell Growth

[0106] 4 x 105 HGF-independent human gastric cancer
SNU638 cells or 3 x 105 MKN45 cells were transfected
with 300 nM of miRNA-34a (SEQ ID NO: 1) or miRNA-
34c (SEQ ID NO: 2), and then the number of cells was
counted using trypan blue exclusion method for 0, 1, 2
and 3 days.

Production of Antagomir

[0107] Antagomirs of human miRNA-34a and miRNA-
34c were purchased from Thermo Fisher Scientific. 4 x
105 HGF-independent human gastric cancer SNU638
cells or 3 x 105 MKN45 cells were seeded and transfected
with 300 nM of miRNA-34a or miRNA-34c, and then the
number of cells was counted using a trypan blue exclu-
sion method for 0, 1, 2 and 3 days.

Example 1: Identification of IGSF1 as a marker for 
induction of HGF-independent MET phosphorylation

[0108] To identify a marker for the induction of HGF-
independent MET phosphorylation, the present inventors
induced the HGF-independent MET phosphorylation by
overexpressing the MET wild-type DNA in HGF-negative
human gastric cancer cell line AGS (FIG. 1A, left graph).
We performed immunoprecipitation using p-MET anti-
body and then silver staining was performed to identify
the protein binding to MET (FIG. 1A, right gel image).
[0109] Moreover, MALDI-TOF analysis was performed
on the product to identify the protein binding to MET.
[0110] As a result, as shown in FIG. 1B, immunoglob-
ulin superfamily member 1 (IGSF1) was identified as a
marker for the induction of HGF-independent MET phos-
phorylation.

Example 2: Determination of correlation between the 
expression of IGSF1 as a marker for the induction of 
HGF-independent MET phosphorylation and the 
phosphorylation of MET

2-1. Analysis of the expression of IGSF1 as a marker 
for the induction of HGF-independent MET phospho-
rylation and the phosphorylation of MET in human 
gastric cancer cell lines

[0111] To determine the correlation between the ex-
pression of IGSF1 as a marker for the induction of HGF-
independent MET phosphorylation and the phosphoryla-
tion of MET, the present inventors performed Western
blot analysis using IGSF1 and pMET (phosphorylated
active MET) antibodies in a total of 8 types of gastric
cancer cell lines.
[0112] As a result, as shown in FIG. 2A (left), when
MET and IGSF1 were co-expressed in human gastric
cancer cell lines SNU638 and MKN45, the phosphoryla-
tion MET was observed.
[0113] Moreover, as a result of determining the HGF
expression of SNU638 and MKN45, HGF was not de-
tected as compared with the positive control U87MG cell
line, as shown in FIG. 2A (right).
[0114] Therefore, it could be seen that the phosphor-
ylation of MET was induced only in the case of HGF-
negative (independent) and when MET and IGSF1 were
co-expressed.

2-2. Analysis of correlation between the expression 
of IGSF1 as a marker for the induction of HGF-inde-
pendent MET phosphorylation and the phosphoryla-
tion of MET in human lung cancer cell lines

[0115] To analyze the correlation between the expres-
sion of IGSF1 as a marker for the induction of HGF-in-
dependent MET phosphorylation and the phosphoryla-
tion of MET in human lung cancer cell lines, the present
inventors performed Western blot analysis using IGSF1
and pMET (phosphorylated active MET) antibodies in a
total of 9 types of lung cancer cell lines.
[0116] As a result, as shown in FIG. 2B (left), the phos-
phorylation of MET was observed when MET and IGSF1
were co-expressed in human lung cancer cell lines
H1944, H2228 and HCC827.
[0117] Moreover, as a result of determining the HGF
expression of H1944, H2228 and HCC827, HGF was not
detected as compared with the positive control U87MG
cell line, as shown in FIG. 2B (right).
[0118] Therefore, it could be seen that the phosphor-
ylation of MET was induced only in the case of HGF-
negative (independent) and when MET and IGSF1 were
co-expressed.
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2-3. Determination of binding between IGSF1 as a 
marker for the induction of HGF-independent MET 
phosphorylation and the MET protein in human gas-
tric cancer cell lines

[0119] To analyze the binding between IGSF1 as a
marker for the induction of HGF-independent MET phos-
phorylation and the MET protein in human gastric cancer
cell lines, the present inventors overexpressed MET and
IGSF1 in human gastric cancer cell line AGS, performed
immunoprecipitation using p-MET antibody, and then de-
termined the binding with IGSF1 by Western blot analy-
sis.
[0120] As a result, as shown in FIG. 2C (left), when
MET was overexpressed in HGF-negative human gastric
cancer cell line AGS, it was found that MET bound to
IGSF1.
[0121] Moreover, as shown in FIG. 2C (right), when
the cytosol and membrane of HGF-negative human gas-
tric cancer cell line AGS with overexpressed MET were
fractionated, it was found that MET bound to IGSF1 in
the cell membrane.
[0122] To determine where the two proteins bind to
each other, the present inventors produced constructs
with deletion of each domain of IGSF1 protein. Moreover,
we produced constructs with deletion of extracellular do-
main and constructs with deletion of helical or cytoplas-
mic domain. MET WT and IGSF1 deletion constructs
were transfected into 293T cells, and the positions where
the proteins were bound were determined by immuno-
precipitation.
[0123] As a result, as shown in FIG. 2D, it was found
that the protein did not bind in the 571-1328 deletions
(extracellular domain), and thus it was found that the two
proteins bound to each other at these positions. Moreo-
ver, it was found that WT MET and IGSF1 were bound
to each other.

2-4. Changes in MET phosphorylation by inhibition 
of the expression of IGSF1 as a marker for the induc-
tion of HGF-independent MET phosphorylation in hu-
man gastric cancer cell lines and lung cancer cell line

[0124] To analyze the changes in MET phosphoryla-
tion by inhibition of the expression of IGSF1 as a marker
for the induction of HGF-independent MET phosphoryla-
tion in human gastric cancer cell line (AGS, MKN45,
SNU638) and lung cancer cell line (HCC827), the present
inventors inhibited the expression of IGSF1 or MET by
the siRNA method and then determined the changes in
phosphorylation of the MET protein by western blot anal-
ysis.
[0125] As a result, as shown in FIG. 2E, the phospho-
rylation of MET decreased in an IGSF1 siRNA or shRNA
concentration-dependent manner in human gastric can-
cer cell lines (AGS, MKN45, SNU638) and lung cancer
cell line (HCC827). Moreover, the expression of IGSF1
decreased in an MET shRNA concentration-dependent

manner.

2-5. Analysis of the regulatory mechanism depend-
ing on changes in expression of IGSF1 or MET in 
gastric cancer cell lines

[0126] The present inventors inhibited the expression
of IGSF1 or MET by the shRNA method in human gastric
cancer cell lines SNU638 and MKN45 and then deter-
mined the changes in expression of each gene by real-
time PCR.
[0127] As a result, as shown in the upper panel of FIG.
2F, the expression of IGSF1 was decreased by the inhi-
bition of expression of MET in both cell lines, and the
expression of MET was decreased by the inhibition of
expression of IGSF1. These results indicated that the
expression was regulated at the RNA level.
[0128] Moreover, as shown in the lower panel of FIG.
2F, it was found that the expression of IGSF1 and MET
were not regulated at the protein level in the gastric can-
cer cell lines. The results were obtained by Western blot
analysis after treatment with an MET inhibitor, followed
by treatment with the respective inhibitors to determine
the regulation of the expression of IGSF1.
[0129] (PHA665752: c-MET inhibitor, MG132: protea-
some inhibitor, Leupeptin & NH4Cl: lysosomal protease
inhibitor)

Example 3: Inhibition of cell growth by inhibition of 
IGSF1 as a marker for the induction of HGF-inde-
pendent MET phosphorylation

3-1. Analysis of the inhibition of cell growth by inhi-
bition of the expression of IGSF1 as a marker for the 
induction of HGF-independent MET phosphorylation 
in human gastric cancer cell lines

[0130] The present inventors inhibited the expression
of IGSF1 or MET by the shRNA method in human gastric
cancer cell lines SNU638 and MKN45 and then deter-
mined the inhibition of cell growth.
[0131] As a result, as shown in the upper panel of FIG.
3A, when the number of cells was counted for 3 days, it
was found that the cell growth was inhibited by the inhi-
bition of expression of MET or IGSF1.
[0132] Moreover, the expression of IGSF1 or MET in
human gastric cancer cell lines SNU638 and MKN45 was
inhibited, and then the degree of the inhibition of cell
growth was determined by colony forming assay.
[0133] As a result, as shown in the lower panel of FIG.
3A, it was found that the number of colonies decreased
by the inhibition of expression of IGSF1 or MET.
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3-2. Analysis of the inhibition of cell growth by inhi-
bition of the expression of IGSF1 as a marker for the 
induction of HGF-independent MET phosphorylation 
in human lung cancer cell lines

[0134] The present inventors inhibited the expression
of IGSF1 or the expression of MET by the shRNA method
in human lung cancer cell lines HCC827 and HCC194
and then determined the inhibition of cell growth.
[0135] As shown in FIG. 3B, as a result of counting the
number of cells at 24 hours and 48 hours, it was found
that the cell growth was inhibited in the group with the
inhibition of expression of MET or IGSF1.

Example 4: Determination of the inhibition of inva-
sion and migration of cancer cells by inhibition of 
the expression of IGSF1 as a marker for the induction 
of HGF-independent MET phosphorylation

4-1. Analysis of the inhibition of invasion and migra-
tion of cancer cells by inhibition of the expression 
of IGSF1 as a marker for the induction of HGF-inde-
pendent MET phosphorylation in human gastric can-
cer cell lines

[0136] The present inventors inhibited the expression
of IGSF1 by the siRNA method in human gastric cancer
cell lines SNU638 and MKN45 and then analyzed the
degree of the inhibition of invasion and migration by in-
vasion chamber assay and wound healing assay.
[0137] As a result, as shown in FIG. 4A, it was observed
that the cells inhibiting the expression of IGSF1 and the
cells inhibiting the expression of MET similarly inhibited
invasion and migration.

4-2. Analysis of the inhibition of invasion and migra-
tion of cancer cells by inhibition of the expression 
of IGSF1 as a marker for the induction of HGF-inde-
pendent MET phosphorylation in human lung cancer 
cell lines

[0138] The present inventors inhibited the expression
of IGSF1 by the siRNA method in human lung cancer
cell lines HCC827 and H1944 and then analyzed the de-
gree of the inhibition of invasion and migration by invasion
chamber assay and wound healing assay.
[0139] As a result, as shown in FIG. 4B, it was observed
that the inhibition of IGSF1 in HCC827 and H1944 de-
creased the invasion to 80% or less as compared with
the control (sc). In the case of the MET inhibition, a similar
pattern was observed.

Example 5: Analysis of the effect of IGSF1 on the use 
of an MET inhibitor in gastric cancer and lung cancer 
cell lines

5-1. Comparative analysis of the efficacy of MET in-
hibitor depending on the presence or absence of 
IGSF1 expression in gastric cancer cell lines

[0140] The present inventors found that the inhibition
of the expression of IGSF1 in the gastric cancer cell lines
SNU638 and MKN45 increased the response to the MET
inhibitor. As shown in FIG. 5A, the induction of apoptosis
by treatment of an MET inhibitor, PHA665752, at each
concentration was determined by trypan blue exclusion,
proving that the expression of cleaved caspase 3 in-
creased.

5-2. Comparative analysis of the efficacy of MET in-
hibitor depending on the presence or absence of 
IGSF1 expression in lung cancer cell line

[0141] The present inventors found that the inhibition
of the expression of IGSF1 in lung cancer cell line
HCC827 increased apoptosis and increased the re-
sponse to the MET inhibitor.

Example 6: Simultaneous inhibition of the expres-
sion of IGSF1 as a marker for the induction of HGF-
independent MET phosphorylation and the expres-
sion of c-MET using microRNA

6-1. Analysis of the inhibition of IGSF1 and MET by 
miR-34a and miR-34c that simultaneously inhibit the 
expression of IGSF1 as a marker for the induction of 
HGF-independent MET phosphorylation and the ex-
pression of c-MET

[0142] To analyze the degree of the inhibition by miR-
34a and miR-34c that simultaneously inhibit the expres-
sion of IGSF1 as a marker for induction of HGF-inde-
pendent MET phosphorylation and the expression of
MET, the present inventors transfected the human 293
cell line with miR-34a or miR-34c using wild-type IGSF1,
wild-type MET, and luciferase plasmids containing the
mutated 3’UTR thereof.
[0143] As a result, as shown in FIG. 6A, miR-34a and
miR-34c exhibited low luciferase activity in wild-type
MET. That is, the luciferase activity of IGSF1 and MET
by miR-34a and miR-34c was inhibited only in the wild
type. It was found that miR-34a and miR-34c bound si-
multaneously to the 3’UTR region of MET and IGSF1
genes and simultaneously inhibit the expression of both
genes.
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6-2. Changes in expression of IGSF1 and c-MET by 
miR-34a and miR-34c that simultaneously inhibit the 
expression of IGSF1 as a marker for induction of 
HGF-independent MET phosphorylation and the ex-
pression of c-MET

[0144] To analyze the degree of the change in IGSF1
and MET by miR-34a and miR-34c that simultaneously
inhibit the expression of IGSF1 as a marker for induction
of HGF-independent MET phosphorylation and the ex-
pression of MET, the present inventors transfected hu-
man gastric cancer cell lines MKN45 and SNU638 with
miR-34a or miR-34c and then determined the expression
of MET and the expression of IGSF1 by real-time PCR.
[0145] As a result, as shown in the upper panel of FIG.
6B, it was observed that the expression of IGSF1 as a
marker for the induction of HGF-independent MET phos-
phorylation and the expression of MET were decreased
by miR-34a or miR-34c in cell line SNU638.
[0146] Moreover, as shown in the lower panel of FIG.
6B, as a result of analyzing the expression of MET and
IGSF1 after transfecting miR-34a or miR-34c into human
gastric cancer cell lines MKN45 and SNU638, it was ob-
served that the expression of IGSF1 as a marker for the
induction of HGF-independent MET phosphorylation and
the expression of c-MET were inhibited by miR-34a or
miR-34c.

6-3. Analysis of cell growth by miR-34a and miR-34c 
that simultaneously inhibit the expression of IGSF1 
as a marker for induction of HGF-independent MET 
phosphorylation and the expression of c-MET

[0147] To analyze the cell growth by miR-34a and miR-
34c that simultaneously inhibit the expression of IGSF1
as a marker for induction of HGF-independent MET phos-
phorylation and the expression of MET, the present in-
ventors transfected human gastric cancer cell line
SNU638 with miR-34a or miR-34c and then determined
the growth of cancer cells.
[0148] As a result, as shown in the upper panel of FIG.
6C, it was observed that the growth of cancer cells was
significantly inhibited by miR-34a or miR-34c as com-
pared with the control group.
[0149] Moreover, as shown in the lower panel of FIG.
6C, it was found that the transfection of the human gastric
cancer cell line with miR-34a or miR-34c decreased the
expression of the relevant signaling pathway.

6-4. Analysis of the inhibition of cell invasion and 
migration by miR-34a and miR-34c that simultane-
ously inhibit the expression of IGSF1 as a marker for 
induction of HGF-independent MET phosphorylation 
and the expression of c-MET

[0150] As shown in the upper panel of FIG. 6D, the
present inventors found that the transfection of gastric
cancer cell lines SNU638 and MKN45 with mir-34a or

mir-34c inhibited the cell migration.
[0151] Moreover, as shown in the middle panel of FIG.
6D, it was found that the transfection of the gastric cancer
cell line with mir-34a or mir-34c inhibited the invasion of
cells by about 50%.
[0152] Furthermore, as shown in the lower panel of
FIG. 6D, the transfection of gastric cancer cell line
SNU638 with mir-34a or mir-34c inhibited the migration
of cells and decreased the expression of MMP9.

6-5. Recovery of inhibition of IGSF1 and MET by mir-
34a and mir-34c using antagomir

[0153] As shown in the upper panel of FIG. 6E, the
present inventors found that the transfection of gastric
cancer cell line SNU638 with anti-mir-34a or anti-mir-34c
recovered the expression of MET and IGSF1 that was
inhibited by mir-34a or mir-34c at the RNA level (left) and
the protein level (right) .
[0154] Moreover, as shown in the lower panel of FIG.
6E, we found that the transfection of lung cancer cell lines
HCC827 and H1944 with mir-34a or mir-34c decreased
the expression of pMET and IGSF1 and recovered the
expression of proteins that was inhibited by anti-mir-34a
and anti-mir-34c.
[0155] Meanwhile, as shown in the upper panel of FIG.
6F, the cell growth recovered by anti-mir-34a or anti-mir-
34c in gastric cancer cell lines SNU638 and MKN45 was
compared with the results of mir-34a and mir-34c.
[0156] Further, as shown in the lower panel of FIG. 6F,
the recovery of the cell growth was found from the same
experiment on the lung cancer cell line.
[0157] Meanwhile, as shown in the upper panel of FIG.
6G, it was found that the migration of cells was recovered
by anti-mir-34a or anti-mir-34c in the gastric cancer cell
line.
[0158] In addition, as shown in the middle panel of FIG.
6G, it was found that the invasion of cells was recovered
by anti-mir34a or anti-mir-34c in the gastric cancer cell
line.
[0159] Additionally, as shown in the bottom panel of
FIG. 6G, it was found that the invasion and migration of
cells were recovered by anti-mir-34a or anti-mir-34c in
the lung cancer cell line (HCC827).
[0160] Therefore, IGSF1, which induces HGF-inde-
pendent MET phosphorylation, and MET show the po-
tential as biomarkers for predicting susceptibility to MET
inhibitors.

Example 7: Determination of the activity of MET and 
the expression levels of IGSF1 and HGF in tissues 
of gastric cancer patients

[0161] In order to determine the activity of MET and
the expression levels of IGSF1 and HGF in tissues of
gastric cancer patients, TMA slides were purchased from
US Biomax and immunochemical staining was per-
formed.
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[0162] As a result, as shown in the upper panel of FIG.
7, the activity of MET was observed in tissue microarray
(TMA) tissues of gastric cancer patients with the expres-
sion of IGSF1, and the ratio of HGF not expressed was
about 30%.

<110> THE ASAN FOUNDATION

<120> Novel Biomarkers for Predicting Susceptibil-
ity to MET Inhibitor and Uses Thereof

<130> Asan1.91p-1

<150> KR 10-2014-0096636
<151> 2014-07-29

<160> 7
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<220>
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<210> 2
<211> 23
<212> RNA
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<220>
<223> miRNA34c

<400> 2
aggcagugua guuagcugau ugc 23

<210> 3
<211> 19
<212> RNA
<213> Artificial Sequence

<220>
<223> IGSF1 siRNA

<400> 3
gcaggucuuu accggugcu 19

<210> 4
<211> 19
<212> RNA
<213> Artificial Sequence

<220>
<223> IGSF1 siRNA

<400> 4
ggugcugcua cuggaagga 19

<210> 5
<211> 21
<212> RNA
<213> Artificial Sequence

<220>
<223> MET siRNA

<400> 5
aaagataaac ctctcataat g 21

<210> 6
<211> 44
<212> RNA
<213> Artificial Sequence

<220>
<223> IGSF1 shRNA

<400> 6
caaagaugga agugaaauau cucuauuuca cuuccaucuu
uguu 44

<210> 7
<211> 44
<212> RNA
<213> Artificial Sequence

<220>
<223> MET shRNA

<400> 7
gccagccuga augaugacau cucugucauc auucaggcug
gcuu 44

Claims

1. A composition for use in treating gastric cancer or
lung cancer wherein the composition comprises:

(a) an agent for the inhibition of the expression
of immunoglobulin superfamily member 1
(IGSF1) gene (NM_001555.2) or the expression
or activity of its protein; and
(b) an agent for the inhibition of the expression
of mesenchymal-epithelial transition factor
(MET) gene (NM_001127500.1) or the expres-
sion or activity of its protein as active ingredients,
wherein the agents are selected from the group
consisting of: small interfering RNA (siRNA),
short hairpin RNA (shRNA), microRNA (miR-
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NA), peptide nucleic acids (PNAs), antisense ol-
igonucleotides, antibodies and aptamers.

2. A composition for its use according to claim 1, where-
in the agents are small interfering RNA (siRNA) or
short hairpin RNA (shRNA).

3. A composition for its use according to any one of
claims 1 and 2, wherein the small interfering RNA
(siRNA) is IGSF1 siRNA comprising the nucleotide
sequence of SEQ ID NO: 3, IGSF1 siRNA compris-
ing the nucleotide sequence of SEQ ID NO: 4, or
MET siRNA comprising the nucleotide sequence of
SEQ ID NO: 5, and the short hairpin RNA (shRNA)
is IGSF1 shRNA comprising the nucleotide se-
quence of SEQ ID NO: 6 or MET shRNA comprising
the nucleotide sequence of SEQ ID NO: 7.

Patentansprüche

1. Eine Zusammensetzung zur Verwendung bei der
Behandlung von Magen- oder Lungenkrebs, wobei
die Zusammensetzung umfasst:

(a) einen Wirkstoff zur Inhibition der Expression
des Immunoglobulin-Superfamilie- Mitglied 1
(IGSF1)- Gens (NM 001555.2) oder der Expres-
sion oder Aktivität seiner Proteine;
(b) einen Wirkstoff zur Inhibition der Expression
des mesenchymal-epithelialen Transitionsfak-
tor (MET)- Gens (NM 001127500.1) oder der
Expression oder Aktivität seiner Proteine
als aktive Wirkstoffe,
wobei die Wirkstoffe ausgewählt werden aus der
Gruppe bestehend aus:
small interfering RNA (siRNA), short hairpin
RNA (shRNA), microRNA (miRNA), Peptid-Nu-
kleinsäuren (PNA), anti-sense Oligonukleotide,
Antikörper und Aptamere.

2. Zusammensetzung zur Verwendung gemäß An-
spruch 1, wobei die Wirkstoffe small interfering RNA
(siRNA) oder short hairpin RNA (shRNA) sind.

3. Zusammensetzung zur Verwendung gemäß ir-
gendeinem der Ansprüche 1 und 2, wobei die small
interfering RNA (siRNA) IGSFI siRNA ist, umfassend
die Nukleotidsequenz SEQ ID NO: 3, IGSFI siRNA
ist, umfassend die Nukleotidsequenz SEQ ID NO:
4, oder MET siRNA ist, umfassend die Nukleotidse-
quenz SEQ ID NO: 5, und die short hairpin RNA
(shRNA) IGSFI shRNA ist, umfassend die Nukleo-
tidsequenz SEQ ID NO: 6, oder MET shRNA ist, um-
fassend die Nukleotidsequenz SEQ ID NO:7 .

Revendications

1. Composition pour utilisation dans le traitement du
cancer de l’estomac ou du cancer du poumon, dans
laquelle la composition comprend:

(a) un agent pour l’inhibition de l’expression du
gène du membre 1 de la superfamille des im-
munoglobulines (IGSF1) (NM_001555.2) ou
l’expression ou l’activité de sa protéine; et
(b) un agent pour l’inhibition de l’expression du
gène du facteur de transition épithélio-mésen-
chymateuse (MET) (NM_001127500.1) ou l’ex-
pression ou l’activité de sa protéine
en tant qu’ingrédients actifs,
dans laquelle les agents sont choisis dans le
groupe constitué de : petit ARN interférent
(siARN), ARN court en épingle à cheveux
(shARN), microARN (miARN), acides nucléi-
ques peptidiques (APNs), oligonucléotides an-
tisens, anticorps et aptamères.

2. Composition pour son utilisation selon la revendica-
tion 1, dans laquelle les agents sont des petits ARN
interférents (siARN) ou des ARN courts en épingle
à cheveux (shARN).

3. Composition pour son utilisation selon l’une quelcon-
que des revendications 1 et 2, dans laquelle le petit
ARN interférant (siARN) est un siARN IGSF1 com-
prenant la séquence nucléotidique SEQ ID NO: 3,
un siARN IGSF1 comprenant la séquence nucléoti-
dique SEQ ID NO: 4, ou un siARN MET comprenant
la séquence nucléotidique SEQ ID NO: 5, et l’ARN
court en épingle à cheveux (shARN) est un shARN
IGSF1 comprenant la séquence nucléotidique SEQ
ID NO: 6 ou un shARN MET comprenant la séquence
nucléotidique SEQ ID NO: 7.
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