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Human cancers develop and progress toward malignancy through accumulation of
multiple genetic and epigenetic alterations. Elucidation of these alterations is
essential to provide molecular targets for prevention, diagnosis, and treatment of
cancer. Our current interest is to understand the roles of cell-cell interaction in
invasion, metastasis, drug resistance and immunological responses of cancer.
Genomic and epigenomic abnormalities involved in human tumors, including small
cell lung cancer, adult T-cell leukemia, cholangiocarcinoma, lung, breast, head and
neck and urological cancers, as well as genetic susceptibility to various common

diseases are also being investigated.

1. The biological functions of cell-cell interaction
in human oncogenesis

Takeshi Ito, Yumi Tsuboi, Yutaka Kasai, Toko Funa-
ki, Yuki Azuma, Yoshiaki Kanamura, Etsu Kaku,
Ryuki Shibata, Yuto Tanaka, Mizuki Tominaga,
Miko Komiya, Yuya Scohinohara, Tomoko Masuda,
Hiromi Ichihara, Kaoru Kiguchi, Motoi Oba, Zen-
ichi Tanei!, Akiteru Goto?, Daisuke Matsubara® and
Yoshinori Murakami; Department of Cancer Pa-
thology, Faculty of Medicine, Hokkaido University,
Sapporo, ?Department of Cellular and Organ Pa-
thology, Graduate School of Medicine, Akita Uni-
versity, Akita, Department of Integrative Patholo-
gy, Jichi Medical University, Shimotsuke, Japan

Disruption of cell adhesion is a critical step to in-
vasion and metastasis of human cancer and their ac-
quired resistance to several anti-cancer and molecular
targeting drugs. CADM1/TSLC is an immunoglobu-
lin superfamily cell adhesion molecule (IgCAMs) and
acts as a tumor suppressor in various epithelial can-
cers. By contrast, CADM1 promotes cell invasion and
metastasis in adult T-cell leukemia (ATL) or small cell

lung cancer (SCLC). We are currently investigating
molecular pathways of CADM1 underlying its dual
roles in oncogenesis. For this purpose, we investigat-
ed CADM1-associated proteins comprehensively us-
ing mass spectrometry of immune-precipitates of
CADMI1 and identified a transmembrane adaptor
protein, Csk-binding protein (Cbp), known to sup-
press Src-mediated transformation, as a binding part-
ner of CADM1. CADMI1 co-immunoprecipitated with
Cbp and c-Src and suppresses c-Src activation, wound
healing and tumorigenicity of a human colon cancer
cell. CADM1 would act as a colon tumor suppressor
by intervening oncogenic c-Src signaling through
binding with Cbp besides its authentic cell adhesion
activity (1).

On the other hand, CADM1 is highly expressed in
SCLC and promotes colony formation of SCLC cells
in soft agar. We found that one of the 4.1-binding pro-
teins, 4.1R, was responsible for suppression of colony
formation by CADMI1 in SCLC cells. In primary
SCLC, CADMLI expression was correlated with mem-
branous localization of 4.1R and was associated with
more advanced tumor stage. These results suggest
that the formation of CADM1-4.1R complex would
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promote malignant features of SCLC (2).

We are also investigating possible crosstalk of Ig-
CAMs and its biological and immunological signifi-
cance comprehensively by cloning more than 300 Ig-
CAMs expressed in human cells and analyzing
molecule-molecule interactions using the surface
plasmon resonance imaging (SPRi) and the amplified
luminescence proximity homogenous assay (AL-
PHA). Significant interaction was then evaluated indi-
vidually using biological assay generated in our labo-
ratory. We have identified several candidate IgSFs
involved in cancer metastasis and tumor im-
mune-checkpoint regulation.

2. Studies for establishing novel diagnostic and
therapeutic approaches to small cell lung can-
cer and several human cancer

Takeshi Ito, Motoi Oba, Tomoko Masuda, Zenichi
Tanei!, Daisuke Matsubara® and Yoshinori Mu-
rakami:

CADM1 is overexpressed in adult T-cell leukemia
(ATL) and small cell lung cancer (SCLC), conferring
invasive or metastatic phenotypes characteristic to
ATL or SCLC. Interestingly, SCLC expresses a splic-
ing variant of CADM1v8/9 containing a unique jux-
ta-membrane fragment, which is specific to normal
testis and SCLC. Since CADM1v8/9 fragments are di-
gested by protease and released into blood stream,
this fragment could provide a novel serum marker of
SCLC. Thus, to establish a sensitive and specific se-
rum marker for diagnosis of SCLC, monoclonal anti-
bodies against the fragments of CADM1v8/9 have
been  generated and  characterized (PCT/
JP2019/011201). This detection systems of SCLC are
being validated using the serum from SCLC patients
in collaboration with clinical oncologists in the Uni-
versity of Tokyo Hospital and National Cancer Center
Hospital. Additional antibodies against CADM1 are
being tested for their anti-tumor activity against
SCLC by radioisotope- or drug-conjugated antibod-
ies.

3. Analyses of genomic and epigenomic altera-
tions of human lung, breast and other cancers.

Fumi Murakami, Ayaka Sato, Takeshi Ito, Diasuke
Matsubara®, and Yoshinori Murakami:

To unveil additional molecular mechanisms un-
derlying multistage carcinogenesis, genomic, epig-
enomic, and transcriptional alterations in key mole-
cules in human tumorigenesis were examined in
various cancers. We examined somatic alterations at
sites of CNV in DNA from 92 breast cancers using a
CNV-specific Comparative Genomic Hybridization
array with 412,000 sites or quantitative PCR analysis.
Somatic copy number alterations (CNAs) were de-
tected in 39.9% of the CNV probes examined. When
CNA fragments were categorized according to their
size, CNAs smaller than 10kb correlated significantly
with ER-positivity and lower NG, providing a novel
mechanism in ER-positive breast carcinogenesis (3).

Furthermore, germline mutations of cancer-relat-
ed genes were examined in a large number of patients
from prostate, pancreatic and colorectal cancer using
the samples in BioBank Japan (BBJ) in collaboration
with scientist in Riken (4-6). Molecular mechanisms
of cancer progression in response to hypoxia and
transcriptional regulation of lung cancer were also
analyzed in collaboration with former colleagues (7-
10).

4. Genomic-epidemiological studies of various
human diseases and phenotypes using the
materials and information of Biobank Japan.

Yoshinori Murakami, Takayuki Morisaki, Masaru
Koido, Atsuko Hiraishi, Makoto Hirata, Yoichiro
Kamatani* and Koichi Matsuda; ‘Laboratory of
Complex Trait Genomics and SLaboratory of Clini-
cal Genome Sequencing, Graduate School of Fron-
tier Sciences, The University of Tokyo

To understand the molecular mechanisms of dis-
eases and their genetic risks of individuals, ge-
nome-wide association studies (GWAS) were carried
out or polygenic risk scores (PRS) were evaluated
(11,12) using genomic and clinical information of pa-
tients accumulated in BBJ in collaboration with oth-
ers. The targets include pancreatic, endometrial and
cervical cancers (13-15), coronary artery diseases and
other common diseases (16-19), hematopoietic clonal-
ity (20-22) and various phenotypes (23-29). These re-
sults provide not only direct information for prevent-
ing and treating human diseases but also a novel
concept in understanding various diseases and
genomic heterogeneity.
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