among NCC researchers and revising its service
menu accordingly. It is also crucial to evaluate the
effort of the CF staff in an appropriate way and
develop sound and effective incentives for active
commitment to the CF service. At least a part of
the CF financial fundamentals needs to continue to
be supported by the NCC in-house budget, such as

machine maintenance and basic human resource
cost.

As a member of the FIOC, the Research
Support Division will contribute to its mission in
line with the grand strategy and directives of FIOC.
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Table 1. CF Activities in FY 2011-2015 (excluding the self-service type)

Omics Applications # samples
FY 2011 FY 2012 FY2013 FY2014 FY2015
Genome Next Generation Sequencer 248 180 160 1,203 1,063
SNP array/CGH array analyses 2,359 2,226 1,885 529 7,309
Epigenome NGS 102 14 8 30 697
Infinium array 1,646 569 801 705 63
Transcriptome NGS 44 157 0 243 15
Oligonucleotide microarray 155 132 178 232 403
Proteome 2DICAL 524 112 54 126 42
2D-DIGE 0 308 83 199 24
Protein identification 0 483 612 1,573 1,555
Total 5,078 4,181 3,781 4,840 11,171
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der cancers, suppresses the PSCA promoter by recruiting the
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CENTRAL ANIMAL DI1VISION

Toshio Imai, Mami Takahashi, Tetsuya Ishikawa, Teruo Komatsu, Kotomi Otsubo, Yoshinori Ikarashi,
Naoaki Uchiya, Rikako Ishigamori, Yukiko Nakamura, Masashi Yasuda, Manabu Tsuchida, Ayami Kawashima,
Satoshi Ikeda, Junichi Zukeyama, Shiho Ozawa, Yudai Seki, Karin Miura, Junya Asahira

Routine activities

The important role of the Central Animal
Division is health management of experimental
animals and maintenance of the animal
experimentation facility. Some researchers and
technical staff also act for several support services,
which are provided based on their biological
skills, such as reproductive technologies for
animal cleaning/embryo-sperm preservation,
histopathological techniques for animal tissues
and establishment of expandable cells/xenograft
transplantable models from clinical cancer tissues
(PDX models).

Research activities

The research activities of the Central Animal
Division have focused on studies of chemical
carcinogenesis using laboratory animals, genetically
modified cancer-developing animal models and,
occasionally, clinical samples.

1) Involvement of obesity/pancreatic fatty
infiltration (FI) in pancreatic carcinogenesis

Epidemiologically, obesity and diabetes are
risk factors for pancreatic cancer, but the underlying
mechanisms are not clearly understood. Obesity
and diabetes are also associated with the degree
of FI in the pancreas. Our recent clinical studies
have showed that there is a positive correlation
between FI of the pancreas and pancreatic ductal
adenocarcinomas, suggesting severe pancreatic FI
could be a risk factor of pancreatic cancer. To clarify
the role of obesity/pancreatic fatty infiltration (FI)
in pancreatic carcinogenesis, we crossed pancreas-
specific K-ras mutant mice with obesity model mice.
A significant increase of tumor development was
observed and the enhancing mechanisms are being
investigated.

2) Mechanisms of promotion of mammary carcinogenesis
associated with a high-fat diet

The effects of a high-fat diet (HFD) during
prepubertal and pubertal stages were investigated in
7,12-dimethylbenz(a)anthracene-induced mammary
carcinogenesis in female F344 rats. Recently, a BALB/
¢ strain background heterozygous p53 deficient
mouse model is also used. The results obtained
indicated that HFD promoted carcinogenesis.
Molecular mechanisms of the promotion as assessed
with DNA microarray analysis for non-cancerous
mammary tissues were suggested to be associated
with the altered expression of a planar cell polarity-
related gene, which was at least partly affected by
DNA methylation.
3) Human-induced hepatic lineage-oriented stem

cells (hiHSCs)

hiHSCs were generated and expanded as a
new type of hiPSC under non-typical coculture with
feeder cells in a chemically defined hiPSC medium
at a very high density. Self-renewing hiHSCs
expressed markers of both human embryonic stem
cells and hepatocytes. Those cells were highly
expandable, markedly enhancing gene expression
of serum hepatic proteins and cytochrome P450
enzymes with the omission of FGF-2 from an
undefined hiPSC medium. Approximately 90% of
hiHSCs autonomously differentiated to hepatocyte-
like cells, even in a defined minimum medium
without any of the exogenous growth factors
necessary for hepatic specification.

Future prospects

Research approaches using immune deficient/
severely immune-deficient mice have become
increasingly important over the past few years,
and microbiological controls of the animal
experimentation facility should become more
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strictly controlled. For development of research
fields to conquer rare cancers/refractory cancers,

List of papers published in 2015

Journal

1. Kitahashi T, Takahashi M, Imai T. Biphasic alterations in ex-
pression and subcellular localization of MUC1 in pancreatic
ductal carcinogenesis in Syrian hamsters. Pancreas, 44:76-86,
2015
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establishment of their PDX models should be
systematically organized.

2.

Ishikawa T, Kobayashi M, Yanagi S, Kato C, Takashima R,
Kobayashi E, Hagiwara K, Ochiya T. Human Induced Hepatic
Lineage-Oriented Stem Cells: Autonomous Specification of
Human iPS Cells toward Hepatocyte-Like Cells without Any
Exogenous Differentiation Factors. PLoS One, 10:e0123193,
2015



RI RESEARCH SUPPORT DIVISION

Yutaka Yamada, Mitsuko Masutani, Gen Fujii

Introduction

The RI Research Support Division provides
advanced technical training and education for
researchers in the fields of molecular genetics
and radiology. This Division is equipped with
separate laboratories where registered users can
conduct experiments safely with various types of
radioisotopes.

Routine activities

The important roles of the RI Research Support
Division are exposure control of radiation workers
and management of the radiation controlled area.

Research activities

The research activities of the RI Research
Support Division have focused on studies of
radiation effect. The mechanism of cell death
induced by boron neutron capture reaction (BNCR)
were investigated using human oral squamous
carcinoma cell line, SAS cells. The cells were
irradiated with a thermal neutron beam after
incubation with or without boronophenylalanine

List of papers published in 2015

Journal

1. Sato A, Itoh T, Imamichi S, Kikuhara S, Fujimori H, Hirai T,
Saito S, Sakurai Y, Tanaka H, Nakamura H, Suzuki M, Muraka-
mi Y, Baiseitov D, Berikkhanova K, Zhumadilov Z, Imahori Y, It-
ami J, Ono K, Masunaga S, Masutani M. Proteomic analysis of
cellular response induced by boron neutron capture reaction in
human squamous cell carcinoma SAS cells. Appl Radiat Isot,
106:213-219, 2015

(BPA). BNCR (irradiation with BPA) induced typical
apoptosis in the cells 24 hours after irradiation.
Proteins functioning in endoplasmic reticulum,
DNA repair, and RNA processing showed dynamic
changes at the early phase after BNCR, suggesting
that the proteins could be involved in the regulation
of cellular response to BNCR. In addition, BNCR
induces fragments of endoplasmic reticulum-
localized lymphoid-restricted protein (LRMP). The
fragmentation of LRMP was also observed in the
rat tumor graft model 20 hours after boron neutron
capture therapy. These data suggest that dynamic
changes of LRMP could be involved during cellular
response to BNCR.

Future prospects

These changes will be available as biomarkers
for evaluating the effects of boron neutron capture
therapy (BNCT). For clinical application of BNCT,
the identification of appropriate biomarkers is
needed. Further analysis of different types of
cancer cells will facilitate the identification of useful
biomarkers for BNCT.
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DEPARTMENT OF B10BANK AND TISSUE RESOURCES

Yae Kanai, Masumi Tanaka, Teiko Yamane, Nobuko Nangi

Activities of National Cancer Center Biobank

The Department of Biobank Tissue Resources
operates National Cancer Center Biobank under the
supervision of the National Cancer Center Biobank
Administration Committee (Figure 1).

In 2015, 9,652 vials of tissue specimens
obtained from surgically resected materials of 1,796
patients were newly deposited at the National
Cancer Center Biobank and 1,786 vials of tissue
specimens obtained from surgically resected
materials of 1,370 patients were provided for
research approved by the National Cancer Center
Ethics Committee. The ratio of the number of
patients from whom samples were provided for
research to those of whom samples were newly
deposited at the Biobank was about 76%. At the
end of 2015, we reposited 81,314 vials of tissue
specimens of 19,355 patients.

In 2015, 43,902 vials of plasma samples drawn
from 9,831 patients were newly deposited at the
National Cancer Center Biobank and 3,482 vials of
plasma samples drawn from 3,340 patients were
provided for research approved by the National
Cancer Center Ethics Committee. At the end of
2015, we reposited 151,796 vials of blood samples
of 37,570 patients who consented to give blood
samples for research purposes.

We have built up the catalog database,
HosCanR Biobank Edition, by extracting
appropriate information from the Interview Sheet
Database in a common form among six National
Centers in Japan and HosCanR, an application
specialized for the National Program of Cancer
Registries. Researchers and biobank users can find
samples suitable for their own research plans using
the search commands of this catalog database. In
2015, we adjusted the HosCanR Biobank Edition
to correspond to the central database platform of
the National Center Biobank Network (NCBN)
and prepared a wide distribution of samples from
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NCBN, which are not based on collaborative
research, for outside researchers including
researchers employed by industry.

Researchers who received samples from the
Biobank have published 354 scientific papers (total
impact factor: 1,831.289, total citation index; 5,630).
A total of 64% of the published papers were based
on collaborative research between researchers of the
National Cancer Center and outside researchers; in
particular, 21% were based on collaborative research
with industry.

Many founders and/or contact persons
of bioresource repositories of other universities
and hospitals and television crews visited the
National Cancer Center Biobank to learn about the
management knowhow of the biobank. We have
been consulted by contact persons of bioresource
repositories of other universities about the storage
system for specimens.

Staff of the National Cancer Center Biobank
participate in the General Ethics Support Sector,
Sample Utilization Review Working Group, Sample
Handling System Review Working Group and
Medical Information System Review Working
Group of NCBN.

Future prospects

The continuous collection of samples
for various research needs and management
of the biobank, including a high-quality
clinicopathological information database, are
considered to be a national mission. The National
Cancer Center Biobank should be continued and
become a more robust and permanent research
base, it should also continuously support NCBN
and connect the intentions of voluntary donors to
next generation personalized medicine.
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DEPARTMENT OF PATIENT-DERIVED CELL LINE AND XENOGRAFT

Tohru Kiyono, Farhana Ishrat Ghani, Chiho Kohno

Introduction

There are mainly two approaches to amplify
cancer cells from patients: in vitro cell culture and
patient-derived xenograft (PDX). Since HeLa
cell line, the first human cancer cell line, has been
established, human cancer cell lines have been
essential for cancer research. Patient-derived
xenografts (PDXs) generated from fresh tumor
specimens generally reflect histopathology, tumor
behavior, and the metastatic properties of the
original tumor. Recently, both PDX models and cell
line-derived xenograft (CDX) models are considered
to be important preclinical tools. However, the
success rate to establish new cell lines or PDX lines
is not satisfactory.

Routine activities

This Department was founded in 2014 for the
establishment of new cancer cell lines and PDX
lines. With the help of the pathology division, we
have systemically started to store valuable cancer
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specimens so that cancer tissues or cancer cells
can be transplanted into immune-deficient mice or
cultivated in vitro in the future.

Research activities

So far we have tried to cultivate ovarian
cancer cells from more than 30 operative specimens.
This year, we have succeeded to establish 14
novel ovarian cancer cell lines out of 15 operative
specimens, including three clear cell carcinomas.

Future prospects

The number of cell lines derived from Asian
patients is limited. Cell lines from some of the rare
cancers remain to be established. Since we have
developed a method to efficiently establish ovarian
cancer cell lines, we will expand our method
to other cancers. These cell lines are valuable
resources with detailed clinical information.
For example, the correlation between genomic
mutations and drug sensitivity can be evaluated.



DEPARTMENT OF MOLECULAR IMAGING AND PHARMACOKINETICS

Akinobu Hamada, Mitsuhiro Hayashi, Makiko Yamashita, Shoraku Ryu, Tomomi Nishijo, Mayu Ohuchi,

Mariko Mizui

Introduction

The Department of Clinical Pharmacology is
focused on the development of a pharmacokinetics/
pharmacodynamics (PK/PD) analyzing system. The
system provides drug exposure in blood and tissues by
using a high-sensitivity liquid chromatography tandem
mass spectrometry (LC-MS/MS) and spatial drug
distribution on tissue by using mass spectrometry
imaging without labeling reagents. We are also
focused on the development of an immunomonitoring
system detecting patient’s antibody-dependent
cellular cytotoxicity (ADCC) activity.

Research activities

We established a quantitative mass spectrometry
imaging system that provides both quantitative
information and spatial distribution of target drugs.
We used this system to visualize the amount and the
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distribution of anti-cancer drugs in several mouse
models. To assess the efficacy and the behavior
of target drugs in tumor tissues, we are now
establishing not only a cell-derived xenotraft mouse
model but also a patient-derived xenograft model.
Moreover, we established an immunomonitoring
system that can detect ADCC activity from patient’s
peripheral blood mononuclear cell (PBMC). Both
research projects were submitted as papers to
scientific journals.

Future prospects

The combination of PK/PD analysis, mass
spectrometry imaging, measurement of ADCC
activity, and establishment of a patient-derived
xenograft (PDX) model can provide us with more
accurate information about patients. These systems
will help to actualize personalized medicine in the
future.
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DEPARTMENT OF INNOVATIVE SEEDS EVALUATION

Tadashi Kondo, Tsutomu Ohta, Rieko Oyama, Yoko Takai, Fusako Kito, Marimu Sakumoto, Shoko Tanahashi

Introduction

The establishment of a patient-derived cancer
model is our research activity. Although there are
many patient-derived cancer models, those for rare
cancers are rarely available. A rare cancer is defined
as a cancer with prevalence of less than six. Rare
cancer includes about 200 cancer types, and despite
the rarity of each rare cancer, the rare cancers
represent in total about 20% of all cancer cases in
Japan. Thus, the rare cancers are quite important
subjects. With this notion, the fundamental
tools were created for rare cancer research. The
establishment of patient-derived cancer models,
especially those for sarcomas, has been conducted
in our laboratory. The established models are
currently used to evaluate the efficacy of novel
cancer drugs.

Research activities

The clinical materials obtained in the National
Cancer Center Hospital are used to develop the
patient-derived cancer models. The development
of methods for establishment of cancer models
and the characterization of established cancer
models are the major activities of our laboratory.
The clinical materials are quite diverse depending
on the original tissue samples, and the methods
for individual histology are required to establish
the cancer models. The molecular characterization
is also important to use the cancer models in
the research. It is quite important to know how
the developed cancer models retain the original
molecular backgrounds. For this sake, we employ
the multi-omics approach. The DNA, RNA and
proteins are comprehensively and intensively
examined, comparing the original tissue samples
and the established models. Our cancer models
are included in the collaborative study with
pharmaceutical companies. The research activity
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of our Department is linked to that of the Division
of Rare Cancer Research. The ideas and the
fundamental research tools are shared between
two laboratories for novel innovative seeds
development.

Future prospects

Our research activities will benefit the
patients with rare cancers by contributing to
the development of novel cancer drugs. We
will establish more collaborative studies with
pharmaceutical companies as well as academic
research groups.
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DEPARTMENT OF CLINICAL GENOMICS

Hitoshi Ichikawa, Fumie Hosoda, Sachiyo Mitani, Shizuka Shinohara, Erika Arakawa, Ayano Doi

Introduction

The aim of our Department is to contribute to
realize precision medicine for cancer patients based
on the molecular profiles of their malignancies.
To this end, we have developed a next-generation
sequencing (NGS)-based genomic testing system
using original gene panels. In addition, we are
working on identification of novel diagnostic
and therapeutic biomarkers for several types of
malignancies by the use of NGS and microarray
technologies.

Research activities

1) Development of an original NGS-based genomic
testing system

We developed an NGS-based in-house genomic
testing system, and have been continuously
improving this system to become an accurate and
clinically useful in vitro diagnostics (IVD) system.
In this system, an original cancer gene panel (NCC
oncopanel) was designed and used. With this
gene panel, mutations and amplifications of ~100
genes and fusions of ~10 genes can be accurately
identified from FFPE tumor tissue samples. In 2015,
we renewed our gene panel (NCC oncopanel v3),
and confirmed its performance in a prospective
feasibility study to examine patients considering
entry into an early-phase clinical trial. In addition,
we supported the setting-up of SCI-Lab in the
Hospital, in which our system was used as a clinical
test with quality assurance to detect actionable
genetic alterations for cancer patients.

2) Development of novel biomarkers

Through the use of NGS and microarray
technologies, we are searching novel diagnostic
and therapeutic biomarkers for sarcoma, gastric
cancer and pediatric acute myeloid leukemia (AML).
In 2015, from microarray-based gene expression
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profiling analysis of 130 Japanese pediatric AML
patients, we found that the EVI1 and MELI1
genes were overexpressed in approximately 30%
of patients, and that their high expression was
significantly associated with inferior survival.
High EVII expression was detected mainly
in myelomonocytic-lineage leukemia with
MLL rearrangements and in megakaryocytic-
lineage leukemia. On the other hand, high MEL1
expression was detected in myelocytic-lineage
and myelomonocytic-lineage leukemia without
MLL rearrangements. Because of their subtype-
dependent and mutually exclusive expression,
a combined evaluation of their high expression
enabled a clear distinction of patients with inferior
survival. This association was confirmed by
quantitative RT-PCR analysis of an independent
cohort of 81 patients. We propose that the combined
estimation of EVI1 and MEL1 expression will be
an effective method to predict the prognosis of
pediatric AML.

3) Target sequencing services

We provided target sequencing services
using our original genomic testing system and
commercially available cancer panel systems, upon
requests from researchers in the Research Institute
and Hospital. In 2015, about 600 samples from
various types of cancers were analyzed.
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DEPARTMENT OF TRANSLATIONAL ONCOLOGY

Hiroki Sasaki, Masayuki Komatsu, Rie Komatsuzaki, Fumiko Chiwaki, Tomoko Hiroki, Akio Ashida,

Kanako Nakamura, Daichi Inami

Introduction

In 2015, the two major research areas of the
Department of Translational Oncology were 1)
preclinical studies using newly established gastric,
esophageal, pancreatic, and ovarian cancer cell lines
for derivation of industrial and academia seeds/
drugs to the Exploratory Oncology Research &
Clinical Trial Center (EPOC), and 2) basic research
and development of personalized cancer diagnosis
and treatment for gastric and esophageal cancers.

Preclinical Studies Using Newly Established Cell
Lines from Common Cancers in Asia

Genome-wide genetic information in about
1,000 cancer cell lines is available on COSMIC DB
(Sanger Center, UK) and on recent NGS analyses
(Kljin C et al, Nat Biotech 2015); however, among
them, only 28 cell lines are derived from gastric
cancer (GC). Almost all of the 28 GC cell lines were
established many years ago, thereby, insufficient
clinical and pathological information is attached.
The wait is on for the establishment of new GC
cell lines, especially from metastatic sites after
therapy. Peritoneal metastasis is most frequent in
GCs, especially diffuse-type GCs. Furthermore,
since driver gene mutation frequency in a certain
cancer is often less than 5%, establishment of cell
lines from each patient to be analyzed is desired
for functional selection of driver gene mutations. In
collaboration with the Division of Genetics, we have
newly established 59 diffuse-type GC-derived cell
lines (NSC-1~49 series) from the cancer ascites of 34
patients. Now, we have 94 GC cell lines including 80
diffuse-type (new 59 and existing 21) and 14 intestinal-
type, and also have 52 esophageal squamous cell
carcinoma (ESCC) cell lines. In 2015, we successfully
established six pancreatic and one ovarian cancer
cell lines. We are conducting omics analyses for gene
expression and copy number variation, and hot
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spot-and genome wide-gene alteration in these cell
lines. Moreover, for in vivo preclinical study, their
tumorigenicity and histopathological characteristics
of PDXs, such as fibroblast rich-, hypovascular-, and
dormant-state, were evaluated. Through collaboration
with five pharmaceutical industries, in vitro and in
vivo preclinical studies were conducted to derivate
them to EPOC.

Basic Research and Development of Personalized
Diagnosis and Treatment for GC and ESCC
Two major research projects, basic research

and personalized medicine for GC and ESCC, are
under way.

The study for GC: Diffuse-type solid tumors are
often composed of a high proportion of rarely
proliferating (that is, dormant) cancer cells, strongly
indicating the involvement of cancer stem cells
(CSCs). Although diffuse-type GC patients have a
poor prognosis due to high-frequency development
of peritoneal dissemination (PD), knowledge is
limited about the PD-associated CSCs and efficacy
of CSC-targeting therapy in diffuse-type GC. We
established highly metastatic GC cell lines by
in vivo selection designed for the enrichment of
PD-associated GC cells. By microarray analysis,
we found that C-X-C chemokine receptor type
4 (CXCR4) can be a novel marker for highly
metastatic CSCs, since CXCR4-positive cells can
grow anchorage-independently, initiate tumors in
mice, be resistant to cytotoxic drugs, and produce
differentiated daughter cells. In clinical samples,
these CXCR4-positive cells were found from not
only in the late metastasis stage (accumulated
ascites) but also in the earlier stage (peritoneal
washings). Moreover, treatment with transforming
growth factor- f§ enhanced the anti-cancer effect
of docetaxel via induction of cell differentiation/
asymmetric cell division of the CXCR4-positive
gastric CSCs even in a dormant state. Therefore,



differentiation inducers hold promise for obtaining
the maximum therapeutic outcome from currently
available anti-cancer drugs through re-cycling of
CSCs (Fujita T et al, PLoS One 2015). Thus, the
dormancy of tumor cells is a major problem in
chemotherapy. One potential way to overcome
chemo-resistance is to “wake up” these dormant
cells. We showed that the opioid antagonist
methylnaltrexone (MNTX) enhances the effect
of docetaxel (Doc) by blocking a cell growth-
suppressive pathway (Suzuki M et al, PLoS One
2015). PENK, which encodes opioid growth
factor (OGF) and suppresses cell growth, was
predominantly expressed in diffuse-type GCs. The
blockade of OGF signaling by MNTX released cells
from their arrest and boosted the effect of Doc. In
comparison with the use of Doc alone, the combined
use of Doc and MNTX significantly prolonged
survival, alleviated abdominal pain, and diminished
Doc-resistant spheroids on the peritoneal membrane
in model mice. These results suggest that blockade of
the pathways that suppress cell growth may enhance
the effects of anti-tumor drugs.

In personalized medicine, we have developed
mini DNA chips containing six marker and three
control genes for predicting GC recurrence from
peritoneal washings. Peritoneal cytology (CY)
offers important prognostic information for GC
after surgery; however, CY provides only a limited
sensitivity and the task requires great skill. Our
collaborating company continues to prepare a lot
of supporting data for submitting the mini DNA
chip to the Pharmaceuticals and Medical Devices
Agency (PMDA) for marketing approval as an in
vitro diagnostic (IVD).

The study for ESCC: Definitive chemoradiotherapy
(CRT) is a less invasive therapy for esophageal
squamous cell carcinoma (ESCC); however, the
five-year survival rate of locally advanced ESCC
patients was only 37%. Therefore, a prediction of
CRT-responder is awaited. We have successfully
identified 5 intrinsic subtypes of ESCCs by gene
expression profile-based unsupervised clustering
of 274 biopsy samples obtained before treatment.
The 274 profiles were divided into a test set (107
cases containing 35 and 72 cases that received CRT
or surgery, respectively) and a validation set (167
cases containing 90 and 77 cases, respectively). Five

intrinsic subtypes (la/M1, 2a/1, 3b, 5/M2, 7/E)
including 2 new subtypes (2a/1, 3b) were identified
in the test set, and these were reproducibly found
in the validation set. For the cases treated with
CRT, the 5-year survival rate was 24% in subtype
M2, whereas it was 74% in subtype E. Furthermore,
we found transcriptional pathways activated
characteristically in each subtype; the subtype E
showed a differentiation phenotype, while the
non-E subtypes including M1 and M2 showed an
epithelial-mesenchymal transition phenotype. We
previously reported that tumor-specific cytotoxic
T-lymphocyte (CTL) activation signatures were
preferentially found in long-term survivors.
However, it is unknown whether the tumor-
specific cytotoxic T-lymphocyte (CTL) activation
is actually driven by CRT. We compared gene
expression profiles among pre- and post-treatment
biopsy specimens of 30 ESCC patients and 121
pre-treatment ESCC biopsy specimens. In the
complete response (CR) cases, 999 overexpressed
genes including at least 234 tumor-specific CTL-
activation associated genes such as IFNG, PRF1,
and GZMB, were found in post-treatment biopsy
specimens. Clustering analysis using expression
profiles of these 234 genes allowed us to distinguish
the immune-activated cases, designating them
as I-type, from other cases. However, despite the
better CR rate in the I-type, overall survival was
not significantly better in both these 30 cases and
another 121 cases. Further comparative study
identified a series of epithelial to mesenchymal
transition-related genes overexpressed in the early
relapse cases. Importantly, the clinical outcome of
CDH2-negative cases in the I-type was significantly
better than that of the CDH2-positive cases in the
I-type. Furthermore, NK cells, which were activated
by neutrophils-producing S100A8/S100A9, and
CTLs were suggested to cooperatively enhance
the effect of CRT in the CDH2-negative I-type.
These results suggested that CTL gene activation
may provide a prognostic advantage in ESCCs
with epithelial characteristics (Tanaka Y et al, PLoS
One 2015). Our findings may contribute not only
to the elucidation of CRT responsiveness but also
for future therapeutic development. To develop an
IVD, we are collaborating with a pharmaceutical
company.
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DEPARTMENT OF ANALYTICAL PATHOLOGY

Nobuyoshi Hiraoka, Yoshinori Ino-Ishikawa

Introduction

In the Department of Analytical Pathology,
the pathobiological and clinicopathological
characteristics of the target molecules are analyzed
for evaluating their potential significance in
applying diagnostic or treatment use in the
future. Expression of the molecules or genes
in human tissues is assessed by morphological
techniques, immunohistochemistry, RT-PCR, in
situ hybridization, and so forth, and the results
are compared to clinicopathological information.
We also try to develop new, more reliable, or more
effective analytical methods and tools.

Research activities

Tertiary lymphoid organs (TLOs) are induced in
various inflamed tissues. There were two different
localizations of pancreatic ductal carcinoma (PDC)-
associated TLOs: intratumoral and peritumoral.
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The presence of intratumoral TLOs represents
a microenvironment that has an active immune
reaction, and shows a relatively intact vascular
network being retained.

Education

Teaching the analytical techniques to
technicians and researchers in several departments
of the National Cancer Center was performed.

Future prospects

We will answer requests from a selected
project in various types of studies containing basic,
preclinical, and clinical studies, and assess the
clinicopathological or pathobiological significance
of the target molecules. We will develop methods
of quantitative analysis to evaluate morphological
findings that are currently analyzed qualitatively.

3. Yoshida M, Ogawa R, Yoshida H, Maeshima A, Kanai Y,
Kinoshita T, Hiraoka N, Sekine S. TERT promoter mutations
are frequent and show association with MED12 mutations in
phyllodes tumors of the breast. Br J Cancer, 113:1244-1248,
2015

4. Oguro S, Ino Y, Shimada K, Hatanaka Y, Matsuno Y, Esaki M,
Nara S, Kishi Y, Kosuge T, Hiraoka N. Clinical significance of
tumor-infiltrating immune cells focusing on BTLA and Cbl-b in
patients with gallbladder cancer. Cancer Sci, 106:1750-1760,
2015
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DEPARTMENT OF FUNCTIONAL ANALYSIS

Fumitaka Takeshita, Megumi Miyagi

Introduction

The Department of Functional Analysis carries
out functional analysis for the development of
scientific-based diagnosis and pre-clinical studies
in corporation with other departments in the
Fundamental Innovative Oncology Core Center
(FIOC).

In 2015, we supported the following projects:
1) The project in FIOC for the establishment of

xenografts and cell lines derived from cancer
patients.

2) Investigator-initiated clinical trial for treatment-
resistant breast cancer patients with novel siRNA
against ribophorin II (RPN2) gene.

3) Development of Diagnostic Technology for
Detection of miRNA in Body Fluids, grant from
AMED.

4) Training and counseling for techniques for
developing cancer models through experiments
on animals and in vivo imaging for cancer
model animals.
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Research activities

In our laboratory, evaluation of treatments
with cancer model studies and imaging for
gene medicine molecules such as microRNA are
undertaken by making good use of imaging devices
that detect luminescence and fluorescence from
living animals (Kosaka, Anticancer Res, Urata, Sci
Rep, Takahashi, Nat Commun, Ono, Pathol Int,
Fujita, Oncotarget, Fujita, Mol Ther).

Clinical trials

An investigator-initiated clinical trial (first-
in-human phase I study) for treatment-resistant
breast cancer patients with novel siRNA against
ribophorin II (RPN2) gene was started from
July 2015. This clinical trial is conducted by the
Department of Breast and Medical Oncology in the
National Cancer Center (NCC) Hospital. We have
evaluated the POC of RPN2-siRNA using clinical
samples.

4. Ono M, Tsuda H, Kobayashi T, Takeshita F, Takahashi RU, Ta-
mura K, Akashi-Tanaka S, Moriya T, Yamasaki T, Kinoshita T,
Yamamoto J, Fujiwara Y, Ochiya T. The expression and clinical
significance of ribophorin Il (RPN2) in human breast cancer.
Pathol Int, 65:301-308, 2015

5. Urata YN, Takeshita F, Tanaka H, Ochiya T, Takimoto M. Tar-
geted knockdown of the kinetochore protein D40/Knl-1 inhibits
human cancer in a p53 status-independent manner. Sci Rep,
5:13676, 2015

6. Kosaka T, Davydova J, Ono HA, Akiyama H, Hirai S, Ohno S,
Takeshita F, Aoki K, Ochiya T, Yamamoto M, Kunisaki C, Endo
I. Imaging and antitumoral effect of a cyclo-oxygenase 2-spe-
cific replicative adenovirus for small metastatic gastric cancer
lesions. Anticancer Res, 35:5201-5210, 2015



DEPARTMENT OF ANIMAL EXPERIMENTATION

Toshio Imai, Masako Ochiai, Yoshitaka Hippo, Tetsuya Matsuura, Takashi Nishizawa

Introduction

A pivotal role of this Department is the
establishment of cancer animal models (human
cancer tissue/cell-transplanted immune-deficient
mice) used for exploration/screening of molecular
target drugs. The goal is to set up flexible models
that have greater accuracy than previous ones
using cancer cell lines. In experiments using
immune-deficient/severely immune-deficient
mice, the microbiological environment of the
animal experimentation facility should be strictly
controlled and technical staff take great care of the
facility.

Research activities

The research activities of the Department of
Animal Experimentation are focused on studies of
recapitulation of multi-step adenocarcinogenesis
for diverse organs through an in vitro approach.
Whereas both genetic and environmental
factors cooperate for tumorigenesis in vivo,
we demonstrated that the lentivirus-mediated
introduction of genetic alterations in cultured
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1. Sakamaki A, Katsuragi Y, Otsuka K, Tomita M, Obata M, lwa-
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regeneration after y-irradiation through Wnt/B-catenin pathway.
Carcinogenesis, 36:622-631, 2015

murine primary epithelial cells, so called organoids,
could lead to the development of adenocarcinoma
in the dorsal skin of immunedeficient mice.
Notably, tumor initiation and subsequent step-
wise progression from normal cells via pre-
cancerous lesions to carcinoma could be accurately
recapitulated for various vital organs in a cell-
autonomous manner. By taking this approach,
genetic and/or environmental interactions toward
tumorigenesis could be conveniently investigated
in vitro, which would likely accelerate elucidation
of the molecular mechanisms underlying
carcinogenesis. Large intestinal and pulmonary
tissue-originated organoids have been newly
established this year, and they are confirmed to
lead to the development of adenocarcinoma by
introduction of cancer-related genetic alterations.

Future prospects

The staff of the Department of Animal
Experimentation are united in our resolve to
establish a wide-ranging cancer animal model
panel, which can be selected depending on the
intended use.

365

]
2
=)
=
=
(]
c
e
)
—
©
()
N
Q
12




DEPARTMENT OF CELL CULTURE TECHNOLOGY

Tohru Kiyono, Farhana Ishrat Ghani, Chiho Kohno

Introduction

Human cells in culture have a limited
lifespan and undergo a non-dividing state named
senescence. The replicative senescence is caused by
telomere shortening since most human somatic cells
do not express telomerase to the level sufficient for
maintenance of telomere length. Human epithelial
cells also undergo a non-dividing state much
earlier, not because of telomere shortening but

INK4A . .
and activation

because of accumulation of p16
of pRB. Stem or progenitor cells of human epithelia
often express higher levels of TERT so that telomere
shortening is delayed. In a certain culture condition
that induces higher levels of TERT expression and
inhibits p16™** induction, they could proliferate

infinitely without any transgenes.

Routine activities

This Department was founded in 2014 for
developing better methods to cultivate normal
human cells as well as cancer cells derived from
clinical specimens obtained by operation, biopsy
and therapy.
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Research activities

Recently, a culture condition with feeder
layer cells and the ROCK inhibitor, Y-27632, has
been developed for infinite proliferation of several
epithelial cell types. Based on the improved method
developed by the Division of Carcinogenesis and
Prevention, we now can cultivate so far difficult-to-
cultivate primary human cells, such as hepatocytes,
pancreatic duct cells, gastric epithelial cells and
colon epithelial cells without feeder cells. A method
for a long-term culture of these cell types has
been established, and also can be immortalized by
transduction of CDK4, cyclin D1 and TERT so as to
be cultivated in more general culture conditions.

Future prospects

Our goal is to establish a cell culture method
that can easily amplify every cell type including
normal, pre-neoplastic and cancer cells. Our trials
include organoid culture as well as conventional
two-dimensional culture. Once cells-of-origin of
every cancer can be easily amplified in vitro, they
can be used for normal control cells for each cancer.
The causal relationship of a gene mutation found
in cancer and a certain phenotype such as drug
resistance can be directly evaluated by transducing
the mutant gene into them. They might also be
applied to development of cell transplantation
therapy.



DEPARTMENT OF BIOINFORMATICS

Mamoru Kato, Asmaa Elzawahry, Eisaku Furukawa, Joe Miyamoto, Momoko Nagai, Daichi Narushima

Introduction

The missions of our Department are 1) to
develop new bioinformatics and data-analysis
methods necessary for cancer studies, 2) to build
new theories for understanding cancer through
data analysis and computational approaches, and
3) bioinformatics analysis support for experimental
groups in the Center as well as other research
institutions.

Research activities

+ We took charge of the bioinformatics part in
the clinical sequencing project in the National
Cancer Center (NCC). The bioinformatics part
consists of 1) development of DNA-alteration
calling programs, 2) development of medical
information systems for clinical sequencing,
and 3) construction of the computer network for
clinical sequencing.

1) We improved our computer programs optimized
for FFPE samples used in clinical sequencing.
These programs detect SNV, indels, gene
fusions, and copy number alterations from a
large amount of data produced by the next
generation sequencer (NGS). We compared our
programs with other well-known programs
(originally developed for cell-line and frozen
samples for research purposes). We confirmed
that our programs greatly outperformed the
other programs. We also developed a special
program that detects known alterations that
were in principle hard to detect previously.

2) We developed a pipeline system for detection
of somatic and germline alterations based on
tumors and two types of normal tissue samples
(matched and un-matched mixed normal). We
also developed a program to output an Expert
Panel report that integrates detected alterations
with clinical information.

3) We set up a cluster machine and constructed
a computer network for clinical sequencing in
the NCC Central Hospital. We implemented
the calling programs into the network to
automatically run procedures from alteration
detection to making a report.

+  We performed big data analysis for trans-omics
data of lung adenocarcinoma and hepatocellular
carcinoma as a part of the Medical Big Data
project, and found new prognosis markers.

+ We provided bioinformatics support for studies
such as those on liver cancer and bile duct
cancer as a part of ICGC, pancreas cancer, tumor
immunity, and cell-free DNA in the Division of
Cancer Genomics; on DNA adductome, gene
expression of cancer stem cells, and carcinogen
DNA variants in the Division of Cancer
Development System; and on germinoma in the
Division of Brain Tumor Translational Research.
We performed single-cell sequencing to reveal
intra-tumor heterogeneity and cancer-cell
evolution, collaborating with the Division
of Cancer Genomics and Chiba Cancer
Center. Using a mouse model for cancer
development, we performed single-cell exome
and transcriptome sequencing and developed
pipeline programs to analyze the dynamics
of cancer-cell subpopulations along the time-
course.

Education

Our Department employed three technical
staff members this year (two of them were staff-
transferred) and educated them through on-the-
job training. Our Department gave advice to
bioinformatics technical staff in the Division of
Cancer Genomics.

367

]
2
=)
=
=
(]
c
e
)
—
©
()
N
Q
12




Future prospects

We will develop information technologies for
clinical sequencing and promote technology transfer
to implement precision medicine. We will also
develop algorithms to find novel tumor molecular
markers and cancer subtypes, using medical big

List of papers published in 2015

Journal

1. Takai E, Totoki Y, Nakamura H, Morizane C, Nara S, Hama N,
Suzuki M, Furukawa E, Kato M, Hayashi H, Kohno T, Ueno H,
Shimada K, Okusaka T, Nakagama H, Shibata T, Yachida S.
Clinical utility of circulating tumor DNA for molecular assess-
ment in pancreatic cancer. Sci Rep, 5:18425, 2015

2. Ishino K, Kato T, Kato M, Shibata T, Watanabe M, Wakaba-
yashi K, Nakagama H, Totsuka Y. Comprehensive DNA adduct
analysis reveals pulmonary inflammatory response contributes
to genotoxic action of magnetite nanoparticles. Int J Mol Sci,
16:3474-3492, 2015

3. Nakamura H, Arai Y, Totoki Y, Shirota T, Elzawahry A, Kato M,
Hama N, Hosoda F, Urushidate T, Ohashi S, Hiraoka N, Ojima
H, Shimada K, Okusaka T, Kosuge T, Miyagawa S, Shibata T.
Genomic spectra of biliary tract cancer. Nat Genet, 47:1003-
1010, 2015
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data that will be accelerated by clinical sequencing.
We will promote single-cell sequencing studies to
reveal the dynamics of intra-tumor heterogeneity.
We will keep continue to provide bioinformatics
support for other groups in the Center.

4. Takenaka M, Saito M, Iwakawa R, Yanaihara N, Saito M, Kato
M, Ichikawa H, Shibata T, Yokota J, Okamoto A, Kohno T. Pro-
filing of actionable gene alterations in ovarian cancer by target-
ed deep sequencing. Int J Oncol, 46:2389-2398, 2015

5. Saito M, Shimada Y, Shiraishi K, Sakamoto H, Tsuta K, Tot-
suka H, Chiku S, Ichikawa H, Kato M, Watanabe S, Yoshida
T, Yokota J, Kohno T. Development of lung adenocarcinomas
with exclusive dependence on oncogene fusions. Cancer Res,
75:2264-2271, 2015



DEPARTMENT OF OMICS NETWORK

Masaru Katoh

Introduction

The Department of Omics Network,
established in August 2014, is derived from Masaru
Katoh'’s laboratory, which was also known as the
Genetics and Cell Biology Section (from 1998 to
2009) and the Katoh’s Unit (from 2009 to 2014). The
Department is involved in innovation based on the
balance between its main world-class projects and
cutting-edge new projects. Masaru Katoh has been
changing his field in medical and life sciences: he
was engaged in clinical medicine from 1986 to 1990,
basic medicine from 1990 to 2002 and information
science from 2003 to 2011. Since 2012, Masaru
Katoh has been engaged in the Knowledgebase
Project with the slogan “Back to the Medicine”.

The WNT (PMID: 17634527), FGF (PMID:
23696246), Notch (PMID: 17143535) and Hedgehog
(PMID: 19860666) signaling cascades and the
Forkhead-box (FOX) family of transcription factors
(PMID: 23022474) are the main (fundamental)
projects of the Department. Cell adhesion (PMID
25865774), epigenetics (PMID 26411517) and
microRNA (miRNA) (PMID 25364765) are new
(cutting-edge) projects of the Department. The
fundamental projects and cutting-edge projects are
the essential constituent parts of the Department
(Figure 1).

Research activities

Genomics, transcriptomics, proteomics and
metabolomics are representative “omics” disciplines
of life science that deal with the entirety of genes,
transcripts, proteins, and metabolites, respectively.
Omics medicine is an emerging discipline of
medical science that produces large amounts of
omics data on genetics, genomics, epigenetics,
transcriptomics, proteomics, and metabolomics.
Omics medicine consists of three layers: the first

layer corresponds to clinical medicine that involves
patients’ care and clinical sampling of blood and
tissues (bio-banks); the second layer corresponds
to basic medicine that produces high-throughput
omics data using microarrays and next-generation
sequencing technologies (databases); and the
third layer corresponds to translational medicine
that generates knowledge on mechanisms of
pathogenesis, diagnostics, therapeutics, and so forth
(knowledge base). The goal of the Department is
the establishment of a knowledge base focused
on the regulatory signaling network for the
development of novel diagnostics and therapeutics.
Integrative clinicopathological analyses have been
carried out in the Department using the solid data
on genomics, epigenomics, proteomics, exosome,
and so forth.

ASXL1, ASXL2 and ASXL3 are epigenetic
regulators associated with BAP1, EZH2 and
nuclear hormone receptors. Germline mutations
in the ASXL family genes cause Bohring-Opitz
and related syndromes presented with intellectual
disability, cranioskeletal features and feeding
problems. Somatic alterations in the ASXL family
genes occur in hematological malignancies,
such as myelodysplastic syndrome (MDS),
myeloproliferative neoplasms (MPN), acute
myeloid leukaemia (AML) and chronic lymphocytic
leukaemia (CLL), as well as solid tumors, such
as colorectal cancer with microsatellite instability
(MSI), breast cancer, prostate cancer and pancreatic
cancer. ASXLs themselves are not appropriate
drug targets, because ASXLs are adaptor molecules
without their intrinsic enzymatic function. At
present, there are no therapeutics for cases with
ASXL mutations.

ALK, CSF1R (FMS), DDR2, EGFR, ERBB2,

EFBB3, ERBB4, FGFR1, FGFR2, FGFR3, FGFR4,
FLT3, IGF1R, KIT, MET, PDGFRA, RET and
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VEGFR2 (KDR) are receptor tyrosine kinases
(RTKSs) on the Oncomine Cancer Research Panel
(OCP) for clinical sequencing. FGFR1, FGFR2,
FGFR3 and FGFR4 are activated in breast cancer,
gastric cancer, glioblastma, leukemia, lung cancer,
prostate cancer, soft-tissue sarcomas, and so forth,
owing to gene amplification, gene fusion or gain-
of-function mutation. AZD4547, BGJ398 and
dovitinib are representative FGFR inhibitors that
are in clinical trials for cancer patients with FGFR
alterations. The tumor microenvironment consists
of cancer cells and stromal/immune cells, such as
cancer-associated fibroblasts (CAFs), endothelial
cells, myeloid-derived suppressor cells (MDSCs),
tumor-associating macrophages of M2 type (M2-
TAMs) and regulatory T (Treg) cells. Therapeutics
targeting cancer cells, tumor angiogenesis and
immune evasion are ongoing themes of the in-
house study in the Department.

CD44 is a cell-adhesion molecule that functions
as a hyaluronan receptor as well as a co-receptor
of growth factors and is utilized as a functional
biomarker of cancer stem cells. Exploration
of drug targets and development of disease

biomarkers related to CD44 and other cell-adhesion
molecules are ongoing themes of the international
collaboration study in the Department.

Contribution to the global scientific community

Masaru Katoh has been contributing to the
global scientific community based on manuscript
publication, reviewer activity and editor activity.
Katoh carried out peer reviews of grant proposals
or journal manuscripts written in English 64 times
in 2015. Katoh is an Academic Editor of PLoS ONE,
and carried out editorial decisions 102 times in
2015. Masaru Katoh is the Chief Editor of Frontiers
in Molecular Medicine that aims to address the
gap between cell and developmental biology and
clinical medicine, together with 113 editorial board
members.

The manuscript citation count in the Web of
Science Database (Thomson Reuters) is a surrogate
marker of the contribution to the global science
community. Katoh’s manuscripts were cited at least
640 times by others in 2015.
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List of papers published in 2015

Journal

1. Jiang WG, Sanders AJ, Katoh M, Ungefroren H, Gieseler F, 2. Katoh M. Functional proteomics of the epigenetic regulators
Prince M, Thompson SK, Zollo M, Spano D, Dhawan P, Sliva ASXL1, ASXL2 and ASXL3: a convergence of proteomics and
D, Subbarayan PR, Sarkar M, Honoki K, Fujii H, Georgakilas epigenetics for translational medicine. Expert Rev Proteomics,
AG, Amedei A, Niccolai E, Amin A, Ashraf SS, Ye L, Helferich 12:317-328, 2015

WG, Yang X, Boosani CS, Guha G, Ciriolo MR, Aquilano K,
Chen S, Azmi AS, Keith WN, Bilsland A, Bhakta D, Halicka D,
Nowsheen S, Pantano F, Santini D. Tissue invasion and me-
tastasis: Molecular, biological and clinical perspectives. Semin
Cancer Biol, 35:S244-S275, 2015
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Preface

In 2011, the National Cancer Center was selected as one of the five designated centers for early/exploratory

clinical trials. In 2012, with budget support from the Japanese Ministry of Health, Labour and Welfare (MHLW),
we organized “the Exploratory Oncology Research and Clinical Trial Center” (NCC-EPOC) through the Kashiwa
and Tsukiji campuses, which focus on early/exploratory clinical trials and translational research (TR). The NCC-
EPOC was actually activated in April 2013 consisting of a phase I unit in each campus, a central/data center
function unit for clinical trials, and a translational research (TR) unit. The TR unit additionally included the
immunotherapy division in July 2013. As for drug developments from Japan, three missions are focused on in the
NCC-EPOC: to conduct first-in-human (FIH) trials, investigator-initiated trials (IITs) with unapproved agents, and
TRs during early clinical studies. In addition to drug development, EPOC was integrated with the Research Center
for Innovative Oncology (RCIO) in 2015 and has started developing medical equipment and accelerating higher
quality TR in the NCC. The activities in each unit in 2015 are described as follows:

1)

Group for Clinical Research: The Department of Experimental Therapeutics consisting of several medical
oncologists with backgrounds in each organ department was newly organized in both hospitals in order to
conduct all-comer-type FIH/phase I studies. A regular weekly teleconference is held to collaborate with the
two groups in each hospital. In 2015, several FIH trials including three IITs have been achieved in total at both
hospitals. The number of phase I studies in the NCC means it is ranked as the largest academic center in Asia.
New seed subjects from outside academic research organizations have been introduced.

Group for Innovative Center Treatment: We organized and co-developed several new seeds including newly
developed antibodies, an antibody-drug-conjugate (ADC), a peptide vaccine, immune cell therapy and drugs
for supportive care in both campuses. In 2015, two venture businesses, a new immune therapy business at
the Tsukiji campus and a new antibody development business at the Kashiwa campus, have been launched to
organize quick introduction to early clinical trials. With collaboration with the Seeds selection committee, we
support early non-clinical seeds for quick introduction to early clinical development and follow them up.
Group for Translational Research: Nationwide genome screening network (SCRUM Japan). Several
pharmaceutical companies, which conducted similar new agent development studies for tiny populations
with driver gene alterations, joined this network under contract with the NCC. A similar screening system
for some driver genes has also started in colorectal cancers using an originally developed screening panel,
followed by an organization of nationwide genome screening academia-industry consortium (SCRUM-
JAPAN) using a cutting-edge pan-cancer NGS panel. A total of 15 pharmaceutical companies are collaborating
with the consortium for more than 2,500 new patients per year with lung and gastrointestinal cancer genome
screening in association with more than 30 agent studies. This study will contribute to making a public
database of genome profiling and the distribution of precision medicine in Japan. The TOP-GEAR study
aiming to establish genome information-driven standard treatment has started in collaboration with the in-
house genome sequencing laboratory (SCI Lab), in which QA /QC is regulated according to the CLIA law in
the Department of Pathology and Clinical Laboratories, Hospital at Tsukiji campus

Group for Innovative Diagnostic an Therapeutic Device: Four fields concerning development of endoscopy,
surgical equipment, functional imaging and proton therapy have innovated new medical equipment and
introduced them to clinical trials for obtaining approval as medical equipment. We established “C-square”
jointly with Chiba prefecture chambers of commerce and local manufacturing companies in the Tohkatsu
area to establish industry-academia cooperation. We are aggressively developing new radiation therapies
as intensity modulated radiation therapy and boron neutron capture therapy (BNCT) and are planning for
clinical introduction in both campuses.

Atsushi Ochiai, M.D., Ph.D
Director, Exploratory Oncology Research & Clinical Trial Center
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As of December 31, 2015

Organization — Group for Clinical Division of Experimental Therapeutics
Research Chief (Kashiwa): Toshihiko Doi
President: Chief (Tsukiji): Noboru Yamamoto
Tomomitsu Hotta
Director: ———————1— Group for Translational —————— Division of Pathology
Research

Atsushi Ohtsu Chief: Atsushi Ochiai
— Division of Translational Research

Chief (Kashiwa): Katsuya Tsuchihara
Chife (Tsukiji): Takashi Kohno

— Division of Cancer Immunology
Chief: Hiroyoshi Nishikawa

— Division of Clinical Pharmacology and
Translational Research

Chief: Akinobu Hamada

— Group for Innovative Cancer —————Division of Developmental Therapeutics

Treatment Chief: Yasuhiro Matsumura

— Division of Cancer Immunotherapy

Chief (Kashiwa): Tetsuya Nakatsura
Chief (Tsukiji): Kiyoshi Yoshimura

— Division of Psycho-Oncology
Chief: Asao Ogawa

— Group for Innovative ——  — Division of Radiation Oncology and
Diagnostic and Therapeutic Particle Therapy
Device

Chief: Tetsuo Akimoto

— Division of Functional Imaging
Chief: Hirofumi Fujii

— Division of Science and Technology
for Endoscopy

Chief: Kazuhiro Kaneko

— Division of Surgical Technology
Chief: Masaaki Ito

Section of Experimental Animals
Chief: Yoshikatsu Koga
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Di1visioN OoF EXPERIMENTAL THERAPEUTICS

[Kashiwa Campus]| Toshihiko Doi, Kiyotaka Yoh, Yoichi Naito, Takahiro Kogawa, Kohei Shitara,
Hideaki Takahashi, Tomoko Yamazaki, Yasutoshi Kuboki
[Tsukiji Campus] Noboru Yamamoto, Kenji Tamura, Yutaka Fujiwara, Shigehisa Kitano, Shunsuke Kondo,

Satoru Iwasa

Introduction

The Division of Experimental Therapeutics
supports efforts toward the creation of new drugs
and other products from breakthroughs originating
from academic institutions by achieving results at
the level of basic research. We evaluate and discover
excellent research and development proposals, and
provide integrated management of the program
so that basic research outcomes are linked through
to clinical research and clinical trial for approval.
We have conducted several IITs as applications for
approval and also have promoted research and
development in the field of medicine.

Routine activities

Engaging in medical R&D and establishment/
maintenance of medical research environment

Research activities

We promote the following activities for
appropriate conducting of research and trials.

e To plan the clinical trial as IIT for achieving
POC of new academic seeds

¢ Explanation meetings for researchers and
office employees on compliance of laws,
ordinances and guidelines

e To consider development design to create
a new with the goal of creating innovative
drugs, medical devices, as well as ensuring
that research projects on promising results
proceed more rapidly and in greater depth

Clinical trials

We have conducted several IITs using unapproved
drugs from academia and pharmaceutical companies
(Table 1).

Table 1. Experimental Therapeutics 2015 Number of Investigator-Initiated Trials

Phase | Phase | (FIH) Phase Ib

Phase Il Phase lla EAP

1 3 2 (1)

9(4) 1(1) 3

* () Pharmaceutical company grant

List of papers published in 2015
Journal

(Kashiwa Campus)

1. Watanabe N, Umemura S, Niho S, Kirita K, Matsumoto S, Yoh
K, Ohmatsu H, Goto K. Docetaxel for platinum-refractory ad-
vanced thymic carcinoma. Jpn J Clin Oncol, 45:665-669, 2015
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2. Fouad TM, Kogawa T, Liu DD, Shen Y, Masuda H, El-Zein R,
Woodward WA, Chavez-MacGregor M, Alvarez RH, Arun B,
Lucci A, Krishnamurthy S, Babiera G, Buchholz TA, Valero V,
Ueno NT. Overall survival differences between patients with
inflammatory and noninflammatory breast cancer presenting
with distant metastasis at diagnosis. Breast Cancer Res Treat,
152:407-416, 2015



3. Fujii T, Le Du F, Xiao L, Kogawa T, Barcenas CH, Alvarez RH,
Valero V, Shen Y, Ueno NT. Effectiveness of an Adjuvant Che-
motherapy Regimen for Early-Stage Breast Cancer: A System-
atic Review and Network Meta-analysis. JAMA Oncol, 1:1311-
1318, 2015

4. Kai M, Kogawa T, Liu DD, Fouad TM, Kai K, Niikura N, Hsu L,
Willey JS, Theriault RL, Valero V, Ueno NT. Clinical character-
istics and outcome of bone-only metastasis in inflammatory
and noninflammatory breast cancers. Clin Breast Cancer,
15:37-42, 2015

5. Hayashi N, Niikura N, Masuda N, Takashima S, Nakamura R,
Watanabe K, Kanbayashi C, Ishida M, Hozumi Y, Tsuneizumi M,
Kondo N, Naito Y, Honda Y, Matsui A, Fujisawa T, Oshitanai R,
Yasojima H, Yamauchi H, Saji S, Iwata H. Prognostic factors of
HER2-positive breast cancer patients who develop brain me-
tastasis: a multicenter retrospective analysis. Breast Cancer
Res Treat, 149:277-284, 2015

6. Mukai H, Saeki T, Shimada K, Naito Y, Matsubara N, Nakanishi
T, Obaishi H, Namiki M, Sasaki Y. Phase 1 combination study
of eribulin mesylate with trastuzumab for advanced or recur-
rent human epidermal growth factor receptor 2 positive breast
cancer. Invest New Drugs, 33:119-127, 2015

7. Yoshida T, Yoh K, Niho S, Umemura S, Matsumoto S, Ohmatsu
H, Ohe Y, Goto K. RECIST progression patterns during EGFR
tyrosine kinase inhibitor treatment of advanced non-small cell
lung cancer patients harboring an EGFR mutation. Lung Can-
cer, 90:477-483, 2015

8. Daga H, Takeda K, Okada H, Miyazaki M, Ueda S, Kaneda H,
Okamoto |, Yoh K, Goto K, Konishi K, Sarashina A, Tanaka T,
Kaiser R, Nakagawa K. Phase | study of nintedanib in combi-
nation with pemetrexed as second-line treatment of Japanese
patients with advanced non-small cell lung cancer. Cancer
Chemother Pharmacol, 76:1225-1233, 2015

9. Yoshida T, Ishii G, Goto K, Neri S, Hashimoto H, Yoh K, Niho
S, Umemura S, Matsumoto S, Ohmatsu H, lida S, Niimi A,
Nagai K, Ohe Y, Ochiai A. Podoplanin-positive cancer-associ-
ated fibroblasts in the tumor microenvironment induce primary
resistance to EGFR-TKIs in lung adenocarcinoma with EGFR
mutation. Clin Cancer Res, 21:642-651, 2015

10.Miura T, Mitsunaga S, lkeda M, Shimizu S, Ohno |, Takahashi
H, Furuse J, Inagaki M, Higashi S, Kato H, Terao K, Ochiai A.
Characterization of patients with advanced pancreatic cancer
and high serum interleukin-6 levels. Pancreas, 44:756-763,
2015
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N

.Fujii S, Fujihara A, Natori K, Abe A, Kuboki Y, Higuchi Y, Aiza-
wa M, Kuwata T, Kinoshita T, Yasui W, Ochiai A. TEM1 expres-
sion in cancer-associated fibroblasts is correlated with a poor
prognosis in patients with gastric cancer. Cancer Med, 4:1667-
1678, 2015

12.Komatsu Y, Doi T, Sawaki A, Kanda T, Yamada Y, Kuss |,
Demetri GD, Nishida T. Regorafenib for advanced gastrointes-
tinal stromal tumors following imatinib and sunitinib treatment:
a subgroup analysis evaluating Japanese patients in the phase
IIl GRID trial. Int J Clin Oncol, 20:905-912, 2015

13.Sugiyama E, Umemura S, Nomura S, Kirita K, Matsumoto S,
Yoh K, Niho S, Ohmatsu H, Tsuboi M, Ohe Y, Goto K. Impact
of single nucleotide polymorphisms on severe hepatotoxicity
induced by EGFR tyrosine kinase inhibitors in patients with
non-small cell lung cancer harboring EGFR mutations. Lung
Cancer, 90:307-313, 2015

14.Hishida T, Tsuboi M, Shukuya T, Takamochi K, Sakurai H, Yoh
K, Ohashi Y, Kunitoh H. Multicenter observational cohort study
of post-operative treatment for completely resected non-small-
cell lung cancer of pathological stage | (T1 >2 cm and T2 in
TNM classification version 6). Jpn J Clin Oncol, 45:499-501,
2015

15.Udagawa H, Ishii G, Morise M, Umemura S, Matsumoto S,
Yoh K, Niho S, Ohmatsu H, Tsuboi M, Goto K, Ochiai A, Ohe
Y. Comparison of the expression levels of molecular markers
among the peripheral area and central area of primary tumor
and metastatic lymph node tumor in patients with squamous
cell carcinoma of the lung. J Cancer Res Clin Oncol, 141:1417-
1425, 2015

16.Koriyama H, Ishii G, Yoh K, Neri S, Morise M, Umemura S,
Matsumoto S, Niho S, Ohmatsu H, Tsuboi M, Goto K, Ochiai A.
Presence of podoplanin-positive cancer-associated fibroblasts
in surgically resected primary lung adenocarcinoma predicts a
shorter progression-free survival period in patients with recur-
rences who received platinum-based chemotherapy. J Cancer
Res Clin Oncol, 141:1163-1170, 2015

17.Doi T, Tamura K, Tanabe Y, Yonemori K, Yoshino T, Fuse
N, Kodaira M, Bando H, Noguchi K, Shimamoto T, Ohtsu A.
Phase 1 pharmacokinetic study of the oral pan-AKT inhibitor
MK-2206 in Japanese patients with advanced solid tumors.
Cancer Chemother Pharmacol, 76:409-416, 2015

18.Asao T, Nokihara H, Yoh K, Niho S, Goto K, Ohmatsu H, Kubo-
ta K, Yamamoto N, Sekine I, Kunitoh H, Fujiwara Y, Ohe Y.
Phase Il study of amrubicin at a dose of 45 mg/m2 in patients
with previously treated small-cell lung cancer. Jpn J Clin Oncol,
45:941-946, 2015

19.Doi T, Yoshino T, Shitara K, Matsubara N, Fuse N, Naito Y,
Uenaka K, Nakamura T, Hynes SM, Lin AB. Phase | study of
LY2603618, a CHK1 inhibitor, in combination with gemcitabine
in Japanese patients with solid tumors. Anticancer Drugs,
26:1043-1053, 2015

20.Kawazoe A, Shitara K, Fukuoka S, Kuboki Y, Bando H, Oka-
moto W, Kojima T, Fuse N, Yamanaka T, Doi T, Ohtsu A, Yoshi-
no T. A retrospective observational study of clinicopathological
features of KRAS, NRAS, BRAF and PIK3CA mutations in Jap-
anese patients with metastatic colorectal cancer. BMC Cancer,
15:258, 2015
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-

.Kawazoe A, Shitara K, Fukuoka S, Noguchi M, Kuboki Y, Ban-
do H, Okamoto W, Kojima T, Fuse N, Yoshino T, Ohtsu A, Doi T.
Clinical outcomes in 66 patients with advanced gastric cancer
treated in phase | trials: the NCCHE experience. Invest New
Drugs, 33:664-670, 2015

22.Kondoh C, Shitara K, Nomura M, Takahari D, Ura T, Tachibana
H, Tomita N, Kodaira T, Muro K. Efficacy of palliative radiother-
apy for gastric bleeding in patients with unresectable advanced
gastric cancer: a retrospective cohort study. BMC Palliat Care,
14:37, 2015

23.0h DY, Doi T, Shirao K, Lee KW, Park SR, Chen Y, Yang L,
Valota O, Bang YJ. Phase | Study of Axitinib in Combination
with Cisplatin and Capecitabine in Patients with Previously Un-
treated Advanced Gastric Cancer. Cancer Res Treat, 47:687-
696, 2015

24.Saito T, Kondo C, Shitara K, Ito Y, Saito N, Ikehara Y, Yatabe
Y, Yamamichi K, Tanaka H, Nakanishi H. Comparison of intra-
tumoral heterogeneity of HER2 expression between primary
tumor and multiple organ metastases in gastric cancer: Clini-
copathological study of three autopsy cases and one resected
case. Pathol Int, 65:309-317, 2015
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25.lkeda M, Okuyama H, Takahashi H, Ohno I, Shimizu S, Mitsu-
naga S, Kondo S, Morizane C, Ueno H, Okusaka T. Chemo-
therapy for advanced poorly differentiated pancreatic neuroen-
docrine carcinoma. J Hepatobiliary Pancreat Sci, 22:623-627,
2015

26.Takahashi H, Kaniwa N, Saito Y, Sai K, Hamaguchi T, Shirao K,
Shimada Y, Matsumura Y, Ohtsu A, Yoshino T, Doi T, Takahashi
A, Odaka Y, Okuyama M, Sawada J, Sakamoto H, Yoshida T.
Construction of possible integrated predictive index based on
EGFR and ANXAS3 polymorphisms for chemotherapy response
in fluoropyrimidine-treated Japanese gastric cancer patients
using a bioinformatic method. BMC Cancer, 15:718, 2015

27.Ueda S, Satoh T, Gotoh M, Gao L, Doi T. A phase ib study of
safety and pharmacokinetics of ramucirumab in combination
with paclitaxel in patients with advanced gastric adenocarcino-
mas. Oncologist, 20:493-494, 2015

28.Kurose K, Ohue Y, Wada H, lida S, Ishida T, Kojima T, Doi
T, Suzuki S, Isobe M, Funakoshi T, Kakimi K, Nishikawa H,
Udono H, Oka M, Ueda R, Nakayama E. Phase la Study of
FoxP3+ CD4 Treg Depletion by Infusion of a Humanized An-
ti-CCR4 Antibody, KW-0761, in Cancer Patients. Clin Cancer
Res, 21:4327-4336, 2015

29.Nishio M, Horiike A, Nokihara H, Horinouchi H, Nakamichi S,
Wakui H, Ohyanagi F, Kudo K, Yanagitani N, Takahashi S,
Kuboki Y, Yamamoto N, Yamada Y, Abe M, Tahata T, Tamura
T. Phase | study of the anti-MET antibody onartuzumab in pa-
tients with solid tumors and MET-positive lung cancer. Invest
New Drugs, 33:632-640, 2015

30.0kusaka T, Ueno H, Morizane C, Kondo S, Sakamoto Y, Taka-
hashi H, Ohno I, Shimizu S, Mitsunaga S, lkeda M. Cytotoxic
chemotherapy for pancreatic neuroendocrine tumors. J Hepa-
tobiliary Pancreat Sci, 22:628-633, 2015
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to S, Ohkawa K, Nadano S, Furuse J, Kudo M, Ito K, Yokoya-
ma M, Okusaka T, Shimoyama M, Mizokami M. Multicenter
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Introduction

The major contribution of the Division
of Pathology to both the Research Center for
Innovative Oncology (RCIO) and the National
Cancer Center Hospital (East) [NCCH-E] includes
four major activities: 1) Basic and translational
research in the cancer field; 2) Pathological
diagnoses in the NCCH-E; 3) Clinical resident
training for diagnosis and translational research
(TR); and 4) Establishment and maintenance of the
NCCH-E tissue bank (Bio-bank) system.

Routine activities

The staff members of the Division of
Pathology are responsible for basic and
translational research in the cancer biology and
cancer treatment fields. Members are also involved
in all routine pathological and cytological diagnosis
in the NCCH-E with the collaboration of staff
pathologists of the Department of Pathology and
Clinical Laboratories of the NCCH-E. The Division
participates in the training of clinical residents in
pathological diagnosis and translational research
using clinical samples from NCCH-E, in addition to
participating in clinicopathological conferences and
research meetings between the NCCH-E and the
RCIO.

Research activities

The goal of the research at the Division of
Pathology is to explore the cause of the cancer
and to develop novel diagnostic and therapeutic
methods for cancer patients. The research activities
of the Division of Pathology start with the detection
of cancer-specific pathological conditions closely
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associated with clinical outcomes. The appropriate

in vitro and in vivo models are required to solve

the molecular mechanism of the relevant issues.

Research is further confirmed in final validation

studies using human samples. The following are the

major research results of this year.

1) Podoplanin-positive cancer-associated
fibroblasts play an important role in promoting
cancer cell invasion (16, 22). Moreover, these
fibroblasts can cause primary resistance to
chemotherapy in lung adenocarcinoma patients
(20, 28).

2) In the head and neck carcinomas, carcinomas
with neuroendocrine features were found
to have an aggressive clinical course, which
corresponded with the Ki-67 index and mitotic
count (35). Genes involved in cancer-related
pathways were frequently affected not only
by genetic but also by epigenetic alterations in
HER2-positive breast cancer (36).

3) Peritoneal invasion in colon cancer is an
important prognostic factor and the cancer
microenvironment formed by both cancer cells
and subperitoneal fibroblasts is involved in the
promotion of tumor growth and metastasis (4, 5,
17).

4) Approximately two-thirds of patients with
gastric adenocarcinoma exhibited the expression
of at least one tyrosine kinase receptor and
would be candidates for targeted therapies.
Moreover, one-third of at least one RTK over-
expressing cases showed multiple RTKs
expression, which may be useful for selecting the
most suitable patients for each targeted therapy
(21, 25, 26).

5) High serum IL-6 was related to advanced age,
the presence of hepatic metastasis, a large
tumor burden in the liver, severe fatigue, high



carcinoembryonic antigen, high C-reactive
protein, and anemia in patients with treatment-
naive advanced pancreatic cancer (9).

Prognostic factors and clinicopathological
characteristics of various cancers have also been
investigated in collaboration with the NCCH-E
Diagnostic Pathology Section and other institutions.

These include lung cancers (7, 10, 18, 27, 29, 30,
31), colon cancers (8, 12, 13, 14), gastric cancers (2,
24, 38), pancreatic cancers (15, 19, 39), breast cancers
(11, 16), esophageal cancers (1, 34) and head and
neck cancer (32).

Clinical trials

Central pathological diagnosis in a global trial
(gastric cancer).

List of papers published in 2015

Journal

1. Sugimoto M, Takahashi S, Kobayashi T, Kojima M, Gotohda
N, Satake M, Ochiai A, Konishi M. Pancreatic perfusion data
and post-pancreaticoduodenectomy outcomes. J Surg Res,
194:441-449, 2015

2. Kitaguchi K, Kato Y, Kojima M, Okubo S, Takahashi D, Okada
R, Nakayama Y, Nishida Y, Gotohda N, Takahashi S, Konishi M.
A resected case of intraductal tubulopapillary neoplasm of the
pancreas: report of a case. Int Surg, 100:281-286, 2015

3. Kojima M, Puppa G, Kirsch R, Basturk O, Frankel WL, Vieth M,
Lugli A, Sheahan K, Yeh M, Lauwers GY, Risio M, Shimazaki H,
lwaya K, Kage M, Akiba J, Ohkura Y, Horiguchi S, Shomori K,
Kushima R, Nomura S, Ajioka Y, Adsay V, Ochiai A. Blood and
lymphatic vessel invasion in pT1 colorectal cancer: an interna-
tional concordance study. J Clin Pathol, 68:628-632, 2015

4. Yoshida T, Ishii G, Goto K, Neri S, Hashimoto H, Yoh K, Niho
S, Umemura S, Matsumoto S, Ohmatsu H, lida S, Niimi A,
Nagai K, Ohe Y, Ochiai A. Podoplanin-positive cancer-associ-
ated fibroblasts in the tumor microenvironment induce primary
resistance to EGFR-TKIs in lung adenocarcinoma with EGFR
mutation. Clin Cancer Res, 21:642-651, 2015

5. Miura T, Mitsunaga S, lkeda M, Shimizu S, Ohno |, Takahashi
H, Furuse J, Inagaki M, Higashi S, Kato H, Terao K, Ochiai A.
Characterization of patients with advanced pancreatic cancer
and high serum interleukin-6 levels. Pancreas, 44:756-763,
2015

6. Fujii S, Fujihara A, Natori K, Abe A, Kuboki Y, Higuchi Y, Aiza-
wa M, Kuwata T, Kinoshita T, Yasui W, Ochiai A. TEM1 expres-
sion in cancer-associated fibroblasts is correlated with a poor
prognosis in patients with gastric cancer. Cancer Med, 4:1667-
1678, 2015

Education

The Division participates in the pathological
training of clinical residents in NCCH-E. Moreover,
staff members give professional guidance for
doctoral students of Juntendo University, Keio
University, Tokyo Medical and Dental University
and the Graduate School of Frontier Sciences,
University of Tokyo.

Future prospects

We are strengthening particularly in 1)
promotion of basic research of cancer biology and
cancer treatment, 2) promotion of translational
research and 3) collecting fundamental pathological
information for cancer diagnosis and treatment.

7. Matsumoto T, Sasako M, Mizusawa J, Hirota S, Ochiai A,
Kushima R, Katai H, Tanaka Y, Fukushima N, Nashimoto A,
Tsuburaya A, Stomach Cancer Study Group of the Japan Clin-
ical Oncology Group. HER2 expression in locally advanced
gastric cancer with extensive lymph node (bulky N2 or paraaor-
tic) metastasis (JCOG1005-A trial). Gastric Cancer, 18:467-
475, 2015

8. Yoshida M, Sekine S, Ogawa R, Yoshida H, Maeshima A,
Kanai Y, Kinoshita T, Ochiai A. Frequent MED12 mutations in
phyllodes tumours of the breast. Br J Cancer, 112:1703-1708,
2015

9. Ishikawa T, Takahashi J, Kasai M, Shiina T, lijima Y, Takemura
H, Mizoguchi H, Kuwata T. Support system for pathologists
and researchers. J Pathol Inform, 6:34, 2015

10.Neri S, Ishii G, Hashimoto H, Kuwata T, Nagai K, Date H, Ochi-
ai A. Podoplanin-expressing cancer-associated fibroblasts lead
and enhance the local invasion of cancer cells in lung adeno-
carcinoma. Int J Cancer, 137:784-796, 2015

11.Nishida Y, Kuwata T, Nitta H, Dennis E, Aizawa M, Kinoshita T,
Ohtsu A, Ochiai A. A novel gene-protein assay for evaluating
HER?2 status in gastric cancer: simultaneous analyses of HER2
protein overexpression and gene amplification reveal intratu-
moral heterogeneity. Gastric Cancer, 18:458-466, 2015

12.Haruki T, Aokage K, Miyoshi T, Hishida T, Ishii G, Yoshida J,
Tsuboi M, Nakamura H, Nagai K. Mediastinal nodal involve-
ment in patients with clinical stage | non-small-cell lung cancer:
possibility of rational lymph node dissection. J Thorac Oncol,
10:930-936, 2015
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13.Yoshida J, Ishii G, Hishida T, Aokage K, Tsuboi M, Ito H, Yo-
kose T, Nakayama H, Yamada K, Nagai K. Limited resection
trial for pulmonary ground-glass opacity nodules: case selec-
tion based on high-resolution computed tomography-interim
results. Jpn J Clin Oncol, 45:677-681, 2015

14.Udagawa H, Ishii G, Morise M, Umemura S, Matsumoto S,
Yoh K, Niho S, Ohmatsu H, Tsuboi M, Goto K, Ochiai A, Ohe
Y. Comparison of the expression levels of molecular markers
among the peripheral area and central area of primary tumor
and metastatic lymph node tumor in patients with squamous
cell carcinoma of the lung. J Cancer Res Clin Oncol, 141:1417-
1425, 2015

15.Koriyama H, Ishii G, Yoh K, Neri S, Morise M, Umemura S,
Matsumoto S, Niho S, Ohmatsu H, Tsuboi M, Goto K, Ochiai A.
Presence of podoplanin-positive cancer-associated fibroblasts
in surgically resected primary lung adenocarcinoma predicts a
shorter progression-free survival period in patients with recur-
rences who received platinum-based chemotherapy. J Cancer
Res Clin Oncol, 141:1163-1170, 2015

16.Matsumura Y, Umemura S, Ishii G, Tsuta K, Matsumoto S,
Aokage K, Hishida T, Yoshida J, Ohe Y, Suzuki H, Ochiai A,
Goto K, Nagai K, Tsuchihara K. Expression profiling of recep-
tor tyrosine kinases in high-grade neuroendocrine carcinoma
of the lung: a comparative analysis with adenocarcinoma and
squamous cell carcinoma. J Cancer Res Clin Oncol, 141:2159-
2170, 2015

17.Morise M, Hishida T, Takahashi A, Yoshida J, Ohe Y, Nagai K,
Ishii G. Clinicopathological significance of cancer stem-like cell
markers in high-grade neuroendocrine carcinoma of the lung. J
Cancer Res Clin Oncol, 141:2121-2130, 2015

18.Suzuki S, Ishii G, Matsuwaki R, Neri S, Hashimoto H, Yam-
auchi C, Aokage K, Hishida T, Yoshida J, Kohno M, Nagai K,
Ochiai A. Ezrin-expressing lung adenocarcinoma cells and
podoplanin-positive fibroblasts form a malignant microenviron-
ment. J Cancer Res Clin Oncol, 141:475-484, 2015

19.Kinoshita T, Yoshida J, Ishii G, Hishida T, Wada M, Aokage K,
Nagai K. The availability of pre- and intraoperative evaluation
of a solitary pulmonary nodule in breast cancer patients. Ann
Thorac Cardiovasc Surg, 21:31-36, 2015

20.Kawano S, Kojima M, Higuchi Y, Sugimoto M, lkeda K,
Sakuyama N, Takahashi S, Hayashi R, Ochiai A, Saito N.
Assessment of elasticity of colorectal cancer tissue, clinical
utility, pathological and phenotypical relevance. Cancer Sci,
106:1232-1239, 2015

2

-

.Makinoshima H, Takita M, Saruwatari K, Umemura S, Obata
Y, Ishii G, Matsumoto S, Sugiyama E, Ochiai A, Abe R, Goto
K, Esumi H, Tsuchihara K. Signaling through the Phosphati-
dylinositol 3-Kinase (PI3K)/Mammalian Target of Rapamycin
(mTOR) Axis Is Responsible for Aerobic Glycolysis mediated
by Glucose Transporter in Epidermal Growth Factor Recep-
tor (EGFR)-mutated Lung Adenocarcinoma. J Biol Chem,
290:17495-17504, 2015

22.Kawachi H, Eishi Y, Ueno H, Nemoto T, Fujimori T, lwashita A,
Ajioka Y, Ochiai A, Ishiguro S, Shimoda T, Mochizuki H, Kato
Y, Watanabe H, Koike M, Sugihara K. A three-tier classification
system based on the depth of submucosal invasion and bud-
ding/sprouting can improve the treatment strategy for T1 col-
orectal cancer: a retrospective multicenter study. Mod Pathol,
28:872-879, 2015

23.Kojima M, Sudo H, Kawauchi J, Takizawa S, Kondou S, Nobu-
masa H, Ochiai A. MicroRNA markers for the diagnosis of
pancreatic and biliary-tract cancers. PLoS One, 10:€0118220,
2015
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Gonzalez Y, Wang J, Sasai K, Ma X, Katayama H, Estecio MR,
Hamilton SR, Wistuba |, Issa JP, Sen S. Regulation of AURKC
expression by CpG island methylation in human cancer cells.
Tumour Biol, 36:8147-8158, 2015

25.Daiko H, Fujita T, Ohgara T, Yamazaki N, Fujii S, Ohno Y, Yano
T. Minimally invasive hybrid surgery combined with endoscopic
and thoracoscopic approaches for submucosal tumor originat-
ing from thoracic esophagus. World J Surg Oncol, 13:40, 2015

26.Satake H, Yano T, Muto M, Minashi K, Yoda Y, Kojima T, Oono
Y, Ikematsu H, Aoyama |, Morita S, Miyamoto S, Fuijii S, Yoshi-
zawa A, Ochiai A, Hayashi R, Kaneko K. Clinical outcome after
endoscopic resection for superficial pharyngeal squamous cell
carcinoma invading the subepithelial layer. Endoscopy, 47:11-
18, 2015

27.Taniguchi H, Yamazaki K, Yoshino T, Muro K, Yatabe Y, Wata-
nabe T, Ebi H, Ochiai A, Baba E, Tsuchihara K, Japanese So-
ciety of Medical Oncology. Japanese Society of Medical Oncol-
ogy Clinical Guidelines: RAS (KRAS/NRAS) mutation testing in
colorectal cancer patients. Cancer Sci, 106:324-327, 2015

28.Hamamoto T, Fujii S, Miyazaki M, Shinozaki T, Tomioka T,
Hayashi R. Nine cases of carcinoma with neuroendocrine fea-
tures in the head and neck: clinicopathological characteristics
and clinical outcomes. Jpn J Clin Oncol, 45:328-335, 2015

29.Tanaka Y, Aoyagi K, Minashi K, Komatsuzaki R, Komatsu M,
Chiwaki F, Tamaoki M, Nishimura T, Takahashi N, Oda |, Tachi-
mori Y, Arao T, Nishio K, Kitano S, Narumi K, Aoki K, Fujii S,
Ochiai A, Yoshida T, Muto M, Yamada Y, Sasaki H. Discovery
of a Good Responder Subtype of Esophageal Squamous Cell
Carcinoma with Cytotoxic T-Lymphocyte Signatures Activated
by Chemoradiotherapy. PLoS One, 10:e0143804, 2015

30.Higuchi Y, Kojima M, Ishii G, Aoyagi K, Sasaki H, Ochiai A.
Gastrointestinal Fibroblasts Have Specialized, Diverse Tran-
scriptional Phenotypes: A Comprehensive Gene Expression
Analysis of Human Fibroblasts. PLoS One, 10:e0129241, 2015

31.Yokota M, Kojima M, Higuchi Y, Nishizawa Y, Kobayashi A, Ito
M, Saito N, Ochiai A. Spread of tumor microenvironment con-
tributes to colonic obstruction through subperitoneal fibroblast
activation in colon cancer. Cancer Sci, 106:466-474, 2015

32.Yamaguchi T, Mukai H, Yamashita S, Fujii S, Ushijima T. Com-
prehensive DNA methylation and extensive mutation analyses
of HER2-positive breast cancer. Oncology, 88:377-384, 2015

33.Nagatsuma AK, Aizawa M, Kuwata T, Doi T, Ohtsu A, Fujii
H, Ochiai A. Expression profiles of HER2, EGFR, MET and
FGFR2 in a large cohort of patients with gastric adenocarcino-
ma. Gastric Cancer, 18:227-238, 2015

34.Sasaki T, Fuse N, Kuwata T, Nomura S, Kaneko K, Doi T,
Yoshino T, Asano H, Ochiai A, Komatsu Y, Sakamoto N, Oht-
su A. Serum HER2 levels and HER2 status in tumor cells in
advanced gastric cancer patients. Jpn J Clin Oncol, 45:43-48,
2015

35.Watanabe T, Itabashi M, Shimada Y, Tanaka S, Ito Y, Ajioka Y,
Hamaguchi T, Hyodo |, Igarashi M, Ishida H, Ishihara S, Ishig-
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Ohkura Y, Saito Y, Sakai Y, Ueno H, Yoshino T, Boku N, Fuiji-
mori T, Koinuma N, Morita T, Nishimura G, Sakata Y, Takahashi
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Rectum. Japanese Society for Cancer of the Colon and Rec-
tum (JSCCR) Guidelines 2014 for treatment of colorectal can-
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36.Takahashi A, Ishii G, Neri S, Yoshida T, Hashimoto H, Suzuki S,
Umemura S, Matsumoto S, Yoh K, Niho S, Goto K, Ohmatsu
H, Nagai K, Gemma A, Ohe Y, Ochiai A. Podoplanin-express-
ing cancer-associated fibroblasts inhibit small cell lung cancer
growth. Oncotarget, 6:9531-9541, 2015

37.Nakamura K, Kuwata T, Shimoda T, Mizusawa J, Katayama H,
Kushima R, Taniguchi H, Sano T, Sasako M, Fukuda H. Deter-
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18:597-604, 2015
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Di1visioN OF TRANSLATIONAL RESEARCH (KASHIWA CAMPUS)

Katsuya Tsuchihara, Sachiyo Mimaki, Hideki Makinoshima, Shingo Matsumoto, Wataru Okamoto,
Ayako Suzuki, Atsushi Yagishita, Rumi Fujioka, Hiroko Kumakura, Megumi Iwakura, Koutatsu Matsushima,
Masahiro Takita, Motoki Kasahara, Sayuri Todoroki, Tomohiro Sakamoto, Hiroyasu Esumi, Satoshi Owada,
Tatsunosuke Ikemura, Satoshi Tada, Takanori Kawashima, Kenta Murata, Chikako Nakai

Introduction

This Division closely collaborates with
intramural and extramural basic and clinical
researchers to develop novel anti-cancer
therapeutics as well as to prove their concepts.
The Division has been developing genome
biomarker diagnostics based on next generation
DNA sequencing technologies, exploring rational
molecular targets for anti-cancer therapies, and
elucidating molecular mechanisms of oncogenesis,
tumor progression and therapeutic responses. The
Division also managed a data center that handles
clinical and genome information of advanced lung
and gastrointestinal cancer cases that were enrolled
in a nationwide cancer genome screening program,
SCRUM-Japan.

Routine activities

Weekly conferences for the whole division and
individual research groups are held. A monthly tele-
conference is held with the Group of Translational
Research at Tsukiji Campus.

Research activities

1) Developing a multiplex mutation detection
kit for KRAS and NRAS genes for selecting
anti-EGFR antibody treatment for advanced
colorectal cancer. The kit was approved and
reimbursed in Japan in April 2015.

2) Developing a prototype of a multiplex gene
alteration detection kit for choosing appropriate
drugs for advanced lung cancer.

3) Establishing a datacenter and an interactive
database program for SCRUM-Japan (Figures 1
and 2).
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4) Identifying that EGFR inhibitors affect glycolysis
of lung adenocarcinoma cells via the PI3K
pathway and induced anti-tumor effect.

Clinical trials

1) Screening Project for Individualized Medicine in
Japan (SCRUM-Japan): Data center

2) Biomarker Research for Anti-EGFR Monoclonal
Antibodies by Comprehensive Cancer Genomics
(BREAC Study): Secretariat, data center, genome
analysis

Education

This Division accepted and trained the
following trainees: Graduate students from the
University of Tokyo (four), Tokyo Medical and
Dental University (one), Keio University (one)
and Juntendo University (one), staff physician of
National Cancer Center Hospital East (one) and
Tottori University (one), senior resident (one) and
junior resident (two), visiting scientists (six)

Future prospects

Integrating the multi-omics analysis and
precise clinical information is necessary to develop
novel anti-cancer therapeutics. Education of
specialists with a background of medical oncology,
biology and bioinformatics is most important.
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List of papers published in 2015

Journal

. Matsumura Y, Umemura S, Ishii G, Tsuta K, Matsumoto S,
Aokage K, Hishida T, Yoshida J, Ohe Y, Suzuki H, Ochiai A,
Goto K, Nagai K, Tsuchihara K. Expression profiling of recep-
tor tyrosine kinases in high-grade neuroendocrine carcinoma
of the lung: a comparative analysis with adenocarcinoma and
squamous cell carcinoma. J Cancer Res Clin Oncol, 141:2159-
2170, 2015

. Suzuki A, Matsushima K, Makinoshima H, Sugano S, Kohno
T, Tsuchihara K, Suzuki Y. Single-cell analysis of lung adeno-
carcinoma cell lines reveals diverse expression patterns of
individual cells invoked by a molecular target drug treatment.
Genome Biol, 16:66, 2015

. Makinoshima H, Takita M, Saruwatari K, Umemura S, Obata
Y, Ishii G, Matsumoto S, Sugiyama E, Ochiai A, Abe R, Goto
K, Esumi H, Tsuchihara K. Signaling through the Phosphati-
dylinositol 3-Kinase (PI3K)/Mammalian Target of Rapamycin
(mTOR) Axis Is Responsible for Aerobic Glycolysis mediated
by Glucose Transporter in Epidermal Growth Factor Recep-
tor (EGFR)-mutated Lung Adenocarcinoma. J Biol Chem,
290:17495-17504, 2015

. Taniguchi H, Yamazaki K, Yoshino T, Muro K, Yatabe Y, Wata-
nabe T, Ebi H, Ochiai A, Baba E, Tsuchihara K, Japanese So-
ciety of Medical Oncology. Japanese Society of Medical Oncol-
ogy Clinical Guidelines: RAS (KRAS/NRAS) mutation testing in
colorectal cancer patients. Cancer Sci, 106:324-327, 2015
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. Suzuki A, Wakaguri H, Yamashita R, Kawano S, Tsuchihara

K, Sugano S, Suzuki Y, Nakai K. DBTSS as an integrative
platform for transcriptome, epigenome and genome sequence
variation data. Nucleic Acids Res, 43:D87-D91, 2015

. Umemura S, Tsuchihara K, Goto K. Genomic profiling of small-

cell lung cancer: the era of targeted therapies. Jpn J Clin On-
col, 45:513-519, 2015

. Kohno T, Nakaoku T, Tsuta K, Tsuchihara K, Matsumoto S,

Yoh K, Goto K. Beyond ALK-RET, ROS1 and other oncogene
fusions in lung cancer. Transl Lung Cancer Res, 4:156-164,
2015

. lwakawa R, Kohno T, Totoki Y, Shibata T, Tsuchihara K, Mimaki

S, Tsuta K, Narita Y, Nishikawa R, Noguchi M, Harris CC, Ro-
bles Al, Yamaguchi R, Imoto S, Miyano S, Totsuka H, Yoshida
T, Yokota J. Expression and clinical significance of genes fre-
quently mutated in small cell lung cancers defined by whole
exome/RNA sequencing. Carcinogenesis, 36:616-621, 2015



D1visioN OF TRANSLATIONAL RESEARCH (Tsukiir CamMpus)

Takashi Kohno, Hitoshi Ichikawa, Hiroki Sasaki, Takashi Kubo

Introduction

This Division facilitates early phase clinical
trials by conducting translational research (TR)
focusing on the development of therapeutic and
in vitro diagnostic seeds and the discovery of

biomarkers.

Research activities

Establishment of NGS-based genomic testing
system for precision cancer medicine

We developed a next-generation sequencing
(NGS)-based in-house genomic testing system
in which an original cancer gene panel (NCC
oncopanel) was used to guide cancer treatments,
and are continuously improving this system to
construct an accurate and clinically useful in vitro
diagnostics (IVD) system. In 2015, we renewed
our original gene panel (NCC oncopanel v3)
and confirmed its performance in a prospective
feasibility study, which tested patients considering
entry into an early phase clinical trial in a
sequencing laboratory located in the Research
Institute. Fifty-four patients were successfully
examined, and actionable genetic alterations were
identified in 24 patients (Figure). In addition, we set
up the SCI-Lab, a laboratory for clinical sequencing
with international standard quality assurance, in the
Department of Clinical Laboratories of the Hospital
through the technology transfer of our genomic
testing system.

Preclinical studies using newly established cell
lines of common cancers in Asia

In collaboration with the Division of Genetics,
we have newly established 59 diffuse-type gastric
cancer (GC)-derived cell lines (NSC-1~49 series)
from the cancer ascites of 34 patients. Now, we
possess 94 GC cell lines including 80 diffuse-type
(new 59 and existing 21) and 14 intestinal-type, and

also have 52 esophageal squamous cell carcinoma
(ESCC) cell lines. In 2015, we successfully
established six pancreatic and one ovarian cancer
cell lines. We are conducting omics analyses for
gene expression and copy number variation, and
hot spot- and genome wide-gene alteration in
these cell lines. Moreover, for an in vivo preclinical
study, their tumorigenicity and histopathological
characteristics of PDXs, such as fibroblast rich-,
hypovascular-, and dormant-state, were evaluated.
Through collaboration with five pharmaceutical
companies, in vitro and in vivo preclinical studies
are being conducted to translate “therapeutic and
diagnostic seeds” to the cancer clinic.

Clinical trials

TOP-GEAR: Trial of Onco-Panel for Gene-
profiling to Estimate both Adverse events and
Response by cancer treatment (UMIN000011141)

Education

Graduate students, post-doctoral fellows, and
chief residents in the National Cancer Center (NCC)
were educated through the “on-the-job training” in
several translational research projects.

Future prospects

The feasibility and clinical utility of our
clinical sequencing system with international
standard quality assurance will be shown. Early-
phase clinical trials will further progress through
utilization of original cancer cell lines.
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Figure 1. Gene alterations detected by clinical sequencing using NCC oncopanel ver. 3

List of papers published in 2015

Journal
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mura H, Furuta K, Kohno T, Tsuta K. HER2 gene mutations in
non-small cell lung carcinomas: concurrence with Her2 gene
amplification and her2 protein expression and phosphorylation.
Lung Cancer, 87:14-22, 2015
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DivisioN oF CANCER IMMUNOLOGY

Hiroyoshi Nishikawa, Daisuke Sugiyama, Chika Sakai, Yasuko Tada, Miyuki Nakai, Tomoka Takaku,
Sayuri Yoshimatsu, Yoshiko Takeuchi, Yuki Fujioka, Danbee Ha, Motoya Mie, Masahiro Tokunaga,

Shigeyuki Mori, Sho Isoyama, Hiroki Fukutomi

Introduction

The Division of Cancer Immunology aims
at identifying novel strategies that can tip the
balance to augmenting anti-tumor immune
responses by focusing on anti-tumor immune
responses and their suppressive mechanisms in
a tumor microenvironment. Regulatory T (Treg)
cells, actively engaged in the maintenance of
immunological self-tolerance and homeostasis, are
present in tumor tissues with higher frequencies
compared with the periphery and inhibit the
development of effective anti-tumor immune
responses. We are now investigating the detailed
mechanisms of Treg-cell infiltration/proliferation in
tumor tissues to control them for a novel target of
cancer immunotherapy.

Research activities

1) We have established a sample collection system
of cancer tissues and peripheral blood from
cancer patients such as gastrointestinal and lung
cancers in the National Cancer Center Hospital
East. Tumor infiltrating lymphocytes and
peripheral blood lymphocytes are prepared and
stocked in a cell bank with a barcode system.
This system provides a chance to analyze
kinetics of immune responses pre- and post-
therapy including immunotherapy. Furthermore,
somatic mutations and gene expression were
also examined together to define the cellular
immune response to neo antigens derived from
somatic mutations and shared antigens derived
from aberrantly or highly expressing self-
antigens (Figure 1).

2) In collaboration with Osaka University, we
addressed the role of FOXP3" T cells in colorectal
cancers. While abundant Treg-cell infiltration
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into tumors is significantly associated with poor
clinical outcomes in various types of cancer, the
role of Treg cells is controversial in colorectal
cancers, in which FOXP3" T-cell infiltration
indicated better prognosis in some studies.
FOXP3" T cells infiltrating into colorectal
cancers were divided into subpopulations
including FOXP3" suppressive Treg cells and
non-suppressive inflammatory FOXP3" T
cells, and showed that colorectal cancers were
classified into two types, one with predominant
infiltration of immune-suppressive FOXP3-
high Treg cells and the other with inflammatory
non-suppressive FOXP3-low T cells in
addition to FOXP3-high Treg cells. The two
types showed opposite prognosis: the former
type is poor, the latter better. In addition, the
possible contribution of tissue cytokines (IL-
12, TGF- f and TNF-a ) and colonic microbiota
(Fusobacterium nucleatum) to the development of
the two different types was detected. Therefore,
in addition to depletion of FOXP3" Treg cells
from tumor tissues to augment tumor immunity,
strategies to locally increase FOXP3" non-Treg
cells, for example, by the use of specific microbes
could be tumor-suppressive and -preventive.

Education

Post-doctoral fellows and graduate school
students from Osaka University and Akita
University are trained in our Division.

Future prospects

Samples from peripheral blood and tumor
tissues have been collected more rapidly than
expected. In addition to immune assays, we
also analyze environmental factors such as



microbiota in colon cancers. Base on this, we will and environmental factors to clarify the molecular

comprehensively investigate immune cells such as mechanisms that control immune balances in a
CD4", CD8" T cells and macrophages, cancer cells tumor microenvironment.
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DivisioN oF CLINICAL PHARMACOLOGY AND TRANSLATIONAL RESEARCH

Akinobu Hamada, Mitsuhiro Hayashi, Hiroaki Aikawa, Miyuki Momma

Introduction

The Division of Clinical Pharmacology
and Translational Research Group is focused
on the development of a pharmacokinetics/
pharmacodynamics (PK/PD) analyzing system.
The system provides drug exposure in blood
and tissues by using high-sensitivity liquid
chromatography tandem mass spectrometry (LC-
MS/MS) and spatial drug distribution on tissue by
using mass spectrometry imaging without labeling
reagents. We are also focused on the development
of an immunomonitoring system detecting patient’s
ADCC activity.

Research activities

We established a quantitative mass
spectrometry imaging system that provides both
quantitative information and spatial distribution of

m
(Mouse brain

P

Serial sectioning
(sagittal or coronal)

I and III

Homogenization and
extraction of drug

v

LC-MS/MS analysis

MALDI-MS imaging

Laser%

©_ Tonization

L P

Drug
concentration

Cerelzrum

Choroid plexus

_ Choroid plexus

target drugs. We used this system to visualize the
amount and the distribution of anti-cancer drugs
in several mouse models. To assess the efficacy
and the behavior of target drugs in tumor tissue,
we are now establishing not only a cell-derived
xenotraft mouse model but also a patient-derived
xenograft model. Moreover, we established an
immunomonitoring system that can detect ADCC
activity from patient’'s PBMC. Both research projects
were submitted as papers to scientific journals.

Future prospects

The combination of PK/PD analysis, mass
spectrometry imaging, measurement of ADCC
activity and establishment of a PDX model can
provide us with more accurate information about
patients. These systems will help to actualize
personalized medicine in the future.
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Figure 1. MALDI-MSI imaging analysis showed that the intra-brain transitivity of the drug was elevated on

Mdr1(-/-) mouse brain.
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Di1visioN OF DEVELOPMENTAL THERAPEUTICS

Yasuhiro Matsumura, Masahiro Yasunaga, Yoshikatsu Koga

Introduction

Our Division has been involved in basic
research on drug delivery systems (DDS) and
antibody therapeutics including an anticancer
agent incorporating a micelle system, monoclonal
antibody development (mAb), and antibody drug
conjugate. We also investigate the mechanism
of cancer-induced blood coagulation and are
developing a new cancer diagnosis based on the
cancer-specific mAb. In addition to the research
work, we are operating the Japan Clinical Oncology
Group Tumor Repository.

Routine activities

+ Examination of clinical trials as an IRB member

* Operation of the JCOG Tumor Repository

* Management of personal information protection
in the National Cancer Center (NCC) East
Hospital

Research activities

1) DDS in Cancer Chemotherapy

Tumor-targeted delivery of therapeutic agents
is a longstanding pharmacological goal to improve
the treatment selectivity and therapeutic index.
Most scientists have sought to use 'active' receptor-
mediated tumor-targeting systems. However, the
'passive' targeting afforded by the “Enhanced
Permeability and Retention (EPR) effect” provides
a versatile and non-saturable approach for tumor-
selective delivery. Polymeric micelles are ideally
suited to exploit the EPR effect, and have been used
for the delivery of a range of anticancer drugs in
preclinical and clinical studies.

We showed the stronger antitumor effect
and lower toxicity of the combination of the
epirubicin-incorporating polymeric micelle and
DACHP (oxaliplatin parent complex)-incorporating
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polymeric micelle in a human gastric cancer model
than that of epirubicin and oxaliplatin.

2) Cancer Stromal Targeting Therapy

In spite of the recent success of antibody
drug conjugate (ADC) therapy in patients with
hypervascular and special tumors recognized by a
particular mAb, there are several issues to be solved
for ADC to be counted as a universal therapy for
any types of cancer. Especially, most human solid
tumors possess abundant stroma that hinders the
distribution of ADC. To overcome these drawbacks,
we developed a unique strategy that the cancer-
stromal targeting (CAST) therapy by cytotoxic
immunoconjugate bound to the collagen 4, tissue
factor (TF), or fibrin network in the tumor stroma
from which the payload is released gradually and
distributed throughout the tumor, resulting in the
arrest of tumor growth due to induced damage
to tumor cells and tumor vessels. We successfully
developed a mADb (102-10 clone) that reacted only
with human fibrin, not with human fibrinogen and
cross-reacted with mouse fibrin but not with mouse
fibrinogen. The specificity of our 102-10 differs from
existing anti-fibrin mAbs. Namely, 102-10 reacts
only with a fibrin clot, but not with fibrinogen,
soluble fibrin, or D-dimer. The anti-fibrin antibody
therefore did not make an immune complex in
the bloodstream and circulated in the blood for a
long time. We then prepared the antibody drug
conjugate (ADC) that is MMAE conjugated anti-
fibrin mAb. The ADC may selectively extravasate
from leaky tumor vessels, bind to the fibrin network
in the stroma and create a scaffold from which
effective sustained release of the free MMAE occurs.
This free MMAE may easily reach the cancer cells
by diffusion through the stroma barrier. Another
benefit is that MMAE released from the ADC may
also attack the vascular endothelial cells.



3) Infrastructure for the mAb development

We have established an infrastructure
for antibody development including antigen
production, animal immunization, hybridoma
production, antibody expansion and purification,
SPR characterization, and ELISA development.
Simultaneously, we have found various cell
surface molecules specific to colorectal cancer and
succeeded in developing one of those molecules.

4) Noninvasive Diagnostic Test for Colorectal Cancer

Regarding colorectal cancer (CRC), we
investigated the applicability of the fecal miRNA
test (FmiRT) to fecal samples used for a previous
fecal occult blood test (FOBT) stored under various

conditions.

Education

1) Doctoral student

Graduate School of Frontier Science, The
University of Tokyo: four students

Juntendo University Graduate School of
Medicine: two students

Department of Gastroenterology and
Hepatology, Institute of Clinical Medicine, Graduate
School of Comprehensive Human Sciences,
University of Tsukuba: one student

Department of Neurosurgery, Kumamoto
University Graduate School of Medical Science: one
student

2) Master course student
Graduate School of Frontier Science, The
University of Tokyo: two students

The “malignant cycle of blood
coagulation” generates Magnification
Versatile cancer stroma (

Ve

MMAE can be released speciﬁcally\

on fibrin clots

&

Discovery of an unexplored
concave in fibrin clots

/

Invasion and
Tumor bleeding

vasculature

Fuchigami H et al. in preparation

Figure 1. CAST therapy using anti-insoluble fibrin antibody - MMAE conjugate
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Di1visioN OF CANCER IMMUNOTHERAPY (KASHIWA CAMPUS)

Tetsuya Nakatsura, Yasushi Uemura, Toshiaki Yoshikawa, Keigo Saito, Manami Shimomura, Rong Zhang,
Nobuhiro Tsuchiya, Yoshitaka Tada, Tatsuaki Iwama, Shoichi Mizuno, Yumi Tokumitsu, Kayoko Shoda,
Yukiko Kozaki, Norihiro Fujinami, Shiori Sugai, Megumi Ozaki

Introduction

Our Division aims to investigate evidenced-
based cancer immunotherapy, repeating basic
research and translational research. This Division
is focused on developing not only more effective
immunotherapies but also an immunological
method for suppression of recurrence or for cancer
prevention.

Research activities

Three-dimensional (3D) cell culture is
beneficial for physiological studies of tumor cells,
due to its potential to deliver a high quantity of
cell culture information that is representative of
the cancer microenvironment and predictive of
drug responses in vivo. Currently, gel-associated
or matrix-associated 3D cell culture is comprised of
intricate procedures that often result in experimental
complexity. Therefore, we developed an innovative
anti-cancer drug sensitivity screening technique for
3D cell culture on NanoCulture Plates (NCP) by
employing the imaging device BioStation CT. Here,
we showed that the human breast cancer cell lines
BT474 and T47D form multicellular spheroids on
NCP plates and compared their sensitivity to the
anti-cancer drugs trastuzumab and paclitaxel using
the BioStation CT. The anticancer drugs reduced
spheroid migration velocity and suppressed
spheroid fusion. In addition, primary cells derived
from the human breast cancer tissues B58 and B61
grown on NCP plates also exhibited similar drug
sensitivity. These results were in good agreement
with the conventional assay method using ATP
quantification. We confirmed the antitumor effects
of the drugs on cells seeded in 96-well plates using
the BioStation CT imaging technique. We expect this
method to be useful in research for new antitumor

agents and for drug sensitivity tests in individually
tailored cancer treatments (3).

Novel treatment modalities are required
urgently in patients with Hepatocellular carcinoma
(HCC). A vaccine that induces cytotoxic T
lymphocytes (CTLs) is an ideal strategy for cancer,
and glypican-3 (GPC3) is a potential option for
HCC. Blocking the programmed death-1 (PD-1)/
PD-L1 pathway is a rational strategy to overcome
tumor escape and tolerance toward CTLs. In the
present study, we investigated whether anti-PD-1
blocking antibodies (oo PD-1 Ab) enhanced the
number of vaccine-induced peptide-specific CTLs
in peripheral blood mononuclear cells (PBMCs)
following the administration of GPC3 peptide
vaccine to both patients and in a mouse model. The
inhibitory receptor PD-1 was highly expressed in ex
vivo GPC3-specific CTLs isolated from the PBMCs
of vaccinated HCC patients. In vitro, interferon- vy
induced PD-L1 expression in liver cancer cell lines.
In addition, PD-1 blockade increased the number
of GPC3-specific CTLs, which degranulate against
liver cancer cell lines. In vivo experiments using
tumor-bearing mouse models showed that the
combination therapy of peptide vaccine and «
PD-1 Ab suppressed tumor growth synergistically.
PD-1 blockade increased the number of peptide-
specific tumor-infiltrating T cells (TILs) and
decreased the expression of inhibitory receptors
on TILs. This study demonstrated that PD-1/
PD-L1 blockade augmented the antitumor effects
of a peptide vaccine by increasing the immune
response of vaccine-induced CTLs, and provided
a foundation for the clinical development of a
combination therapy using a GPC3 peptide vaccine
and o PD-1 Ab (7).

The use of dendritic cells (DC) to prime
tumor-associated antigen-specific T-cell responses
provides a promising approach to cancer
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immunotherapy. Embryonic stem cells (ESC)
and induced pluripotent stem cells (iPSC) can
differentiate into functional DCs, thus providing an
unlimited source of DCs. However, the previously
established methods of generating practical
volumes of DCs from pluripotent stem cells (PSC)
require a large number of PSCs at the start of the
differentiation culture. In this study, we generated
mouse proliferating myeloid cells (pMC) as a
source of antigen-presenting cells (APC) using
lentivirus-mediated transduction of the c-Myc
gene into mouse PSC-derived myeloid cells. The
pMCs could propagate almost indefinitely in a
cytokine-dependent manner, while retaining their
potential to differentiate into functional APCs.
After treatment with IL4 plus GM-CSF, the pMCs
showed impaired proliferation and differentiated
into immature DC-like cells (pMC-DC) expressing
low levels of major histocompatibility complex
(MHC)-I, MHC-II, CD40, CD80, and CD86. In
addition, exposure to maturation stimuli induced
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the production of TNF « and IL12p70, and
enhanced the expression of MHC-II, CD40, and
CD86, which is thus suggestive of typical DC
maturation. Similar to bone marrow-derived DCs,
they stimulated a primary mixed lymphocyte
reaction. Furthermore, the in vivo transfer of pMC-
DCs pulsed with H-2K(b)-restricted OVA257-264
peptide primed OVA-specific cytotoxic T cells and
elicited protection in mice against challenge with
OVA-expressing melanoma. Overall, myeloid cells
exhibiting cytokine-dependent proliferation and
DC-like differentiation may be used to address
issues associated with the preparation of DCs (8).

Clinical trials

We are performing a phase I study of HSP105
peptide vaccine for patients with esophageal cancer
and colorectal cancer.

6. Kinoshita Y, Tanaka S, Souzaki R, Miyoshi K, Kohashi K, Oda
Y, Nakatsura T, Taguchi T. Glypican 3 expression in pediatric
malignant solid tumors. Eur J Pediatr Surg, 25:138-144, 2015

7. Sawada Y, Yoshikawa T, Shimomura M, lwama T, Endo |,
Nakatsura T. Programmed death-1 blockade enhances the
antitumor effects of peptide vaccine-induced peptide-specific
cytotoxic T lymphocytes. Int J Oncol, 46:28-36, 2015

8. Zhang R, Liu TY, Senju S, Haruta M, Hirosawa N, Suzuki M,
Tatsumi M, Ueda N, Maki H, Nakatsuka R, Matsuoka Y, Sa-
saki Y, Tsuzuki S, Nakanishi H, Araki R, Abe M, Akatsuka Y,
Sakamoto Y, Sonoda Y, Nishimura Y, Kuzushima K, Uemura Y.
Generation of mouse pluripotent stem cell-derived proliferating
myeloid cells as an unlimited source of functional antigen-pre-
senting cells. Cancer Immunol Res, 3:668-677, 2015

9. Nakatsuka R, Matsuoka Y, Uemura Y, Sumide K, Iwaki R,
Takahashi M, Fujioka T, Sasaki Y, Sonoda Y. Mouse dental
pulp stem cells support human umbilical cord blood-derived
hematopoietic stem/progenitor cells in vitro. Cell Transplant,
24:97-113, 2015



Book

1. Sawada Y, Yoshikawa T, Ofuji K, Sakai M, Nakatsura T. Cancer 2. Yoshikawa T, Sawada Y, Sakai M, Ofuji K, Nakatsura T. Devel-

vaccines: current status and future perspectives. In: Song J opment of glypican-3-targeted cancer immunotherapy. In: Seya
(ed), Cancer immunotherapy: mechanisms of cancer immunity, T, Matsumoto M, Udaka K, Sato N (eds), Inflammation and
engineering immune-based therapies and developing clinical immunity in cancer, Japan, Springer Japan, pp 133-143, 2015

trials - book series: Frontiers in Cancer Immunology Volume 1,
pp 236-258, 2015
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Di1visioN oF CANCER IMMUNOTHERAPY (Tsukisr CAMPUS)

Kiyoshi Yoshimura, Shigehisa Kitano, Tetsuhiko Asao, Ayumu Ito, Yonju Kim, Moeko Inoue, Masanori Fuse,

Rie Ishibashi, Miki Kojima

Introduction

The Division of Cancer Immunotherapy
aims to develop novel cancer immunotherapies as
well as an immune monitoring system for finding
biomarkers to predict the efficacy or side effects
resulting from the application in clinical trials.

Routine activities

Maintenance of laboratory on 12F of the NCC
Hospital and biotherapy core facility on 6F of the
NCC institute: The maintenance includes an annual
checkup and repair of research instruments, the
deep freezer, the freezer, the tank for liquid nitrogen
and the refrigerator.

Research activities

+ Development of cancer immunotherapy via
chimeric antigen receptor T cell (CAR-T)
therapy for targeting Molecular L against
disseminated gastric cancer

* Development of CAR-T therapy for Molecular
N against advanced pancreatic cancer

+ Development of CAR-T therapy for Molecular
G against lung cancer

+ Development of CAR-T therapy for acute
myeloid lymphoma

* Development of immunotherapy for
solid cancers by genetically activated and
invasive T cells to maximize the effect of
immune checkpoint inhibitors. Elucidation
of mechanism of T cell infiltration to find
predictive marker for immune checkpoint
inhibitors

* Pre-clinical basic research for the first-in-human
(FIH) clinical trial using novel CAR-T therapy

+ Research on fundamental system for cancer
immune cellular therapy in clinical practice

404

- Development of cancer immunotherapy
against malignant pleural mesothelioma using
antibodies for cancer-specific antigen and
CAR-T

* Establishment of novel recognition system
against cancer stem cell-like cells utilizing DNA
or RNA aptamer

* Phase II clinical trial for adjuvant therapy
against hepatocellular carcinoma using peptide
vaccine (completed)

+ Doctor-led clinical trial of multiple peptides
mixed vaccine targeting pediatric cancer
(completed)

» Pre-clinical research for FIH clinical trial of
anti-CD4 antibody therapy

» Basic research on FIH clinical trial for induced
pluripotent stem cell-based T cell therapy

* Development of predictive diagnostic method
for recurrent hepatocellular carcinoma using
blood samples

+ Study of fundamental system for new
immunotherapy in clinical practice (completed)

Findings

1) Molecule L expressed on the cell surface
membrane expressed in gastric cancer and
cancer stem cell-like cells is identified. Cytotoxic
activation of CAR-T cells against the Molecule L
is also confirmed.

2) Molecule N expressed on the cell surface
membrane expressed in pancreatic cancer and
cancer stem cell-like cells is identified. The
Molecule N has the possibility to influence tumor
micro environment based on the proliferation
tumor cells and chemokine production by the
downstream of signal transaction of Molecule N.
In addition, it is possibly related to a mechanism
of infiltration of T cells into solid cancer.

3) Molecule Y is expressed on T cell which is



infiltrated into solid cancers and influences T
cell activation. The Molecule Y is under study
because it seems to have a direct influence on
the T cell infiltration unlike regular activation of
T cell which produces interferon gamma.

4) Basic development of modified CAR-T cells
forming activated and invasive T cells is in
progress. The modified T cells will infiltrate into
solid cancers and increase their number inside
the cancer cell.

5) Immuno-monitoring for anti GD2 antibody
therapy in combination with IL-2 and CSF
against refractory neuroblastoma phase I
has been completed and phase II is under
preparation.

6) Clinical application of FITC-CAR-T therapy
which was proposed by Dr. Tamada from
Yamaguchi University is in progress. Our target
is to apply the therapy against malignant pleural
mesothelioma in two years.

7) Cell processing for CD19-CAR-T therapy
(phase I) was executed. The operation of the
therapy was set up based on the result of the
investigation on cell processing. Investigation
was done by US and Australian institutions.

Clinical trials

+ Cell processing after leukapheresis, preservation
and immunological analysis for CD19-CAR-T

List of papers published in 2015

Journal

1. Maeda Y, Yoshimura K, Matsui H, Shindo Y, Tamesa T, To-
kumitsu Y, Hashimoto N, Tokuhisa Y, Sakamoto K, Sakai K,
Suehiro Y, Hinoda Y, Tamada K, Yoshino S, Hazama S, Oka M.
Dendritic cells transfected with heat-shock protein 70 messen-
ger RNA for patients with hepatitis C virus-related hepatocellu-
lar carcinoma: a phase 1 dose escalation clinical trial. Cancer
Immunol Immunother, 64:1047-1056, 2015

2. Ishiguro S, Yoshimura K, Tsunedomi R, Oka M, Takao S, Inui
M, Kawabata A, Wall T, Magafa V, Cordopatis P, Tzakos AG,
Tamura M. Involvement of angiotensin Il type 2 receptor (AT2R)
signaling in human pancreatic ductal adenocarcinoma (PDAC):
a novel AT2R agonist effectively attenuates growth of PDAC
grafts in mice. Cancer Biol Ther, 16:307-316, 2015

therapy

* Immune-monitoring phase I for anti GD2
antibody therapy in combination with IL-2 and
CSF against refractory neuroblastoma

Education

+ Training a doctor on a Ph.D. course

+ Training a resident physician from respiratory
medicine

- Working in close coordination with other
branches at the NCC hospital and having
junior doctors develop a deeper understanding
of immunotherapy.

Future prospects

With NCC staff support, our research has
been moving ahead after the initial setting up of
our laboratory in May 2015 despite the fact that we
went through a rough time in the first few months
due to medical device problems, failures during
take over and establishment of new projects. We
will continue to act as an intermediary between
basic research and clinical applications, aiming to
develop novel immunotherapies. We are planning
to publish papers and apply for patents in 2016.

3. Tokumitsu Y, Yoshino S, lida M, Yoshimura K, Ueno T, Hazama
S, Oka M. Intraoperative dissemination during gastrectomy for
gastric cancer associated with serosal invasion. Surg Today,
45:746-751, 2015

4. Shindo Y, Yoshimura K, Kuramasu A, Watanabe Y, Ito H, Kon-
do T, Oga A, lto H, Yoshino S, Hazama S, Tamada K, Yagita H,
Oka M. Combination immunotherapy with 4-1BB activation and
PD-1 blockade enhances antitumor efficacy in a mouse model
of subcutaneous tumor. Anticancer Res, 35:129-136, 2015
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DivisioN oF PsYycHO-ONCOLOGY

Asao Ogawa, Hiroya Kinoshita, Ken Shimizu

Introduction

The aim of the Division is to develop mind-
centered interventions to restore, maintain, and
improve the quality of life of patients and their
families throughout cancer treatment, and for
end-of-life care. The Division has focused on
developing effective interventions for delirium,
dementia, and depression in cancer patients as well
as on determining the mechanism underlying the
relationship between cancer and the mind through
a combination of neuropsychiatric, psychosocial,
and behavioral sciences.

Research activities

1) Development of the Japanese Version of the

Edmonton Symptom Assessment System -

Revised

A revised version of the Edmonton Symptom
Assessment System (ESAS-r) is a self-report
symptom measurement tool, which includes nine
common symptom-related items of advanced
cancer: pain, tiredness, nausea, depression, anxiety,
drowsiness, appetite, well-being, and shortness of
breath. We administered the tool to validate and
investigate optimal cutoff points for the Japanese
version of the ESAS-r in 292 Japanese adult patients
with cancer. As for results of the study, the Japanese
version of the ESAS-r is a reliable (intraclass
correlation coefficient: 0.90) and valid (Cronbach's
alpha: 0.87) tool for measuring symptoms, and can
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accurately represent the severity of many symptoms
in Japanese adult patients with cancer (Yokomichi N,
et al. | Pain Symptom Manage. 2015; Yamaguchi T, et
al. | Pain Symptom Manage. 2015).

2) Effect of continuous deep sedation on survival

in patients with advanced cancer (J-Proval):

a propensity score-weighted analysis of a

prospective cohort study.

We aimed to examine whether CDS shortens
patient survival using the propensity score-
weighting method, and to explore the effect of
artificial hydration during CDS on survival. After
propensity-score weighting, median survival
was 22 days (95% CI 21-24) and 26 days (24-27),
respectively (median difference -1 day [95% CI -6
to 4]; HR 1.01 [95% CI 0.87-1.17]; log-rank p=0.91).
Age (pinteraction=0.67), sex (pinteraction=0.26),
performance status (pinteraction=0.90), and volume
of artificial hydration (pinteraction=0.14) did not
have an effect modification on the association
between sedation and survival, although care
setting did have a significant effect modification
(pinteraction=0.021). CDS does not seem to be
associated with a measurable shortening of life
in patients with advanced cancer cared for by
specialized palliative care services, and could be
considered a viable option for palliative care in this
setting (Maeda 1, et al. Lancet Oncol. 2016).
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Y, Matsushima E. The Association Between Depressive Symp-
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al Study. J Pain Symptom Manage, 50:768-777, 2015
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Book

1.

Ogawa A. Long-term cognitive function. In: Bruera E, Higgin-
son IJ, von Gunten CF, Morita T (eds), Textbook of Palliative
Medicine and Supportive Care, Second Edition, USA, CRC
Press, pp 1269-1275, 2015

8. Umezawa S, Fujimori M, Matsushima E, Kinoshita H, Uchitomi
Y. Preferences of advanced cancer patients for communication
on anticancer treatment cessation and the transition to pallia-
tive care. Cancer, 121:4240-4249, 2015

9. lgarashi T, Abe K, Miura T, Tagami K, Motonaga S, Ichida
Y, Hasuo H, Matsumoto Y, Saito S, Kinoshita H. Oxycodone
frequently induced nausea and vomiting in oxycodone-naive
patients with hepatic dysfunction. J Palliat Med, 18:399, 2015

10.Mori M, Shimizu C, Ogawa A, Okusaka T, Yoshida S, Morita T.
A National Survey to Systematically Identify Factors Associat-
ed With Oncologists' Attitudes Toward End-of-Life Discussions:
What Determines Timing of End-of-Life Discussions? Oncolo-
gist, 20:1304-1311, 2015

11. Shimizu K, Nakaya N, Saito-Nakaya K, Akechi T, Ogawa A, Fu-
jisawa D, Sone T, Yoshiuchi K, Goto K, lwasaki M, Tsugane S,
Uchitomi Y. Personality traits and coping styles explain anxiety
in lung cancer patients to a greater extent than other factors.
Jpn J Clin Oncol, 45:456-463, 2015

12.Umezawa S, Fujisawa D, Fujimori M, Ogawa A, Matsushima
E, Miyashita M. Prevalence, associated factors and source of
support concerning supportive care needs among Japanese
cancer survivors. Psychooncology, 24:635-642, 2015

13.Yokomichi N, Morita T, Nitto A, Takahashi N, Miyamoto S,
Nishie H, Matsuoka J, Sakurai H, Ishihara T, Mori M, Tarumi Y,
Ogawa A. Validation of the Japanese Version of the Edmonton
Symptom Assessment System-Revised. J Pain Symptom Man-
age, 50:718-723, 2015

14.Kinoshita H, Maeda |, Morita T, Miyashita M, Yamagishi A,
Shirahige Y, Takebayashi T, Yamaguchi T, Igarashi A, Eguchi
K. Place of death and the differences in patient quality of death
and dying and caregiver burden. J Clin Oncol, 33:357-363,
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Di1visioN OF RADIATION ONCOLOGY AND PARTICLE THERAPY

Tetsuo Akimoto, Sadatomo Zenda, Hidenobu Tachibana, Ryosuke Kohno, Kenji Hotta, Hiromi Baba

Introduction

The aim of research in the Division of
Radiation Oncology and Particle Therapy at the
National Cancer Center Hospital East is to study
and develop innovative treatment techniques and
pilot a clinical trial for proton beam therapy (PBT).
Medical physicists mainly perform development
and verification of the systems for beam irradiation,
a dose calculation system, dose measurement and
imaging of PBT. Radiation oncologists mainly
perform studies on the clinical trials, efficacy and
side-effects of PBT.

Routine activities

At present, the staff of the Radiation Oncology
and Particle Therapy Division consists of seven
consultant physicians (radiation oncologists), six
radiation technologists, four medical physicists, one
nurse, and one clerk. We have more than 300 new
patients for PBT every year, and quality assurances
of PBT are performed by medical physicists and
radiation technologists, and the conference on
verification of treatment planning is held every
morning in addition to a weekly work conference
regarding research activities. PBT are routinely
based on three-dimensional radiation therapy
planning and PBT using RT-dedicated multi-
detector-row helical computed tomography (CT)
scanning in order to confirm a precise radiation
dose to the targeted tumors. Respiratory-gating
has been applied especially in radiotherapeutic
management for patients with lung, esophagus and
liver cancers. The section is responsible for PBT
that is composed of seven operating staff members
and one technician for fabricating the compensator
and aperture; they are sent from manufacturing
companies and work in collaboration with the
other staff members of the Division. PBT consists of
two treatment rooms, both of which are routinely
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used for rotational gantry treatment. The Division
ensures quality assurance and regular maintenance
of the PBT machines for precise dose delivery and
safe treatment.

Research activities

1) PBT as a nonsurgical approach to mucosal
melanoma of the head and neck: a pilot study.

2) Phase II study of PBT combined with
chemotherapy for inoperable non-small cell
lung cancer.

3) Phase I/Il study of dose escalated PBT
combined with chemotherapy for esophageal
cancer.

4) Establishment of feasibility and effectiveness of
line scanning for localized prostate cancer.

5) Proton dose distribution measurements using a
MOSFET detector with a simple dose-weighted
correction method for LET effects.

6) Radiobiological evaluation of cellular response
to PBT.

7) Radiobiological evaluation of combined effect
of chemotherapeutic agents on enhancement of
PBT.

8) Standardization of methods of PBT and quality
assurance of PBT among Japanese proton beam
facilities.

9) Establishment of infrastructure for multi-
institutional study of PBT for various cancers.

10) Technical development of intensity modulated
proton beam therapy (IMPT).

Clinical trials

The following in-house and multi-institutional
clinical trials are under way.
1) Phase II study of PBT for malignant melanoma
of nasal cavity.
2) Phase II study of PBT combined with chemotherapy
for inoperable non-small cell lung cancer.



3) Phase I/1I study of dose escalated study of PBT
combined with chemotherapy for esophageal
cancer

4) Phase I/1I study of line scanning for localized
prostate cancer

Education

We established an education and training
system for residents and junior radiation oncologists
through clinical conferences and lectures on
radiation oncology, physics and radiation biology.
In addition, a training course regarding quality

assurance of radiation therapy including proton
beam therapy has been regularly held for medical
physicists and radiological technologists.

Future prospects

We are now aiming at the establishment of
the system that can provide high-quality and safe
proton beam therapy. In addition, we would like to
promote research and development of innovative
technologies regarding proton beam therapy,
radiation biology and medical physics.

Table 1. Number of patients treated with PBT during 2011-2015

2011 2012 2013 2014 2015
New patients 200 245 378 331 310
Head and neck cancers 49 45 35 33 38
Lung and mediastinal cancers 24 76 101 82 80
Hepatocellular carcinoma 27 35 38 21 23
Prostate cancer 93 79 143 111 85
Others 7 17 45 54 84

Table: The changes in the number of patients treated with PBT

List of papers published in 2015

Journal

1. Tahara M, Kiyota N, Mizusawa J, Nakamura K, Hayashi R,
Akimoto T, Hasegawa Y, lwae S, Monden N, Matsuura K, Fujii
H, Onozawa Y, Homma A, Kubota A, Fukuda H, Fujii M. Phase
Il trial of chemoradiotherapy with S-1 plus cisplatin for unre-
sectable locally advanced head and neck cancer (JCOGO0706).
Cancer Sci, 106:726-733, 2015

2. Hotta K, Kohno R, Nagafuchi K, Yamaguchi H, Tansho R,
Takada Y, Akimoto T. Evaluation of monitor unit calculation
based on measurement and calculation with a simplified Mon-
te Carlo method for passive beam delivery system in proton
beam therapy. J Appl Clin Med Phys, 16:228-238, 2015

3. Mizowaki T, Aoki M, Nakamura K, Yorozu A, Kokubo M, Kara-
sawa K, Kozuka T, Nakajima N, Sasai K, Akimoto T. Current
status and outcomes of patients developing PSA recurrence
after prostatectomy who were treated with salvage radiother-
apy: a JROSG surveillance study. J Radiat Res, 56:750-756,
2015

4. Hashimoto Y, Akimoto T, lizuka J, Tanabe K, Mitsuhashi N.
Correlation between the changes in the EPIC QOL scores
and the dose-volume histogram parameters in high-dose-rate
brachytherapy combined with hypofractionated external beam
radiation therapy for prostate cancer. Jpn J Clin Oncol, 45:81-
87,2015

5. Motegi A, Kawashima M, Arahira S, Zenda S, Toshima M, On-
ozawa M, Hayashi R, Akimoto T. Accelerated radiotherapy for
T1 to T2 glottic cancer. Head Neck, 37:579-584, 2015

6. Zenda S, Ishi S, Akimoto T, Arahira S, Motegi A, Tahara M,
Hayashi R, Asanuma C. DeCoP, a Dermatitis Control Program
using a moderately absorbent surgical pad for head and neck
cancer patients receiving radiotherapy: a retrospective analy-
sis. Jpn J Clin Oncol, 45:433-438, 2015

7. Hatanaka S, Miyabe Y, Tohyama N, Kumazaki Y, Kurooka M,
Okamoto H, Tachibana H, Kito S, Wakita A, Ohotomo Y, lkaga-
wa H, Ishikura S, Nozaki M, Kagami Y, Hiraoka M, Nishio T.
Dose calculation accuracies in whole breast radiotherapy treat-
ment planning: a multi-institutional study. Radiol Phys Technol,
8:200-208, 2015

8. Zenda S, Kawashima M, Arahira S, Kohno R, Nishio T, Tahara
M, Hayashi R, Akimoto T. Late toxicity of proton beam ther-
apy for patients with the nasal cavity, para-nasal sinuses, or
involving the skull base malignancy: importance of long-term
follow-up. Int J Clin Oncol, 20:447-454, 2015
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DivisioN oF FuncTiONAL IMAGING

Hirofumi Fujii, [zumi O. Umeda, Masayuki Yamaguchi, Mitsuyoshi Yoshimoto

Introduction

The Division of Functional Imaging actively
investigates three kinds of imaging modalities,
namely, radionuclide imaging, optical imaging and
magnetic resonance (MR) imaging, to establish
therapeutic strategies for minimally invasive and
personalized cancer treatments. For radionuclide
and optical imaging, some experimental studies
were performed to develop unique applications of
imaging probes and the usefulness of new methods
was evaluated by in vivo imaging. For MR imaging,
some experimental and clinical studies were
done using two kinds of scanners: a 9.4 T scanner
dedicated to small animal imaging and a 3.0 T
whole-body scanner.

Research activities

In the field of nuclear medicine, we studied the
prediction of the therapeutic efficacy of liposomal
anti-cancer agents, such as Doxil”, by using SPECT
imaging with radiolabeled liposomes. We found a
good correlation between tumor accumulation of
radiolabeled liposomes and the therapeutic efficacy
of Doxil. This result suggested that radiolabeled
liposomes would be useful to predict the sensitivity
of liposomal drugs to the patients, and this method
will contribute to the development of personalized
medicine.

Radiolabeled liposomes are also promising
for tumor theranostics because of their high affinity
to tumors. However, conventional liposomes also
accumulate in normal tissues such as liver and
spleen. This has hindered their clinical application.
We have already developed a certain system that
accelerated the clearance from normal tissues using
a unique chelating ligand, EC (ethylenedicysteine).
However, our concept did not work on mouse
xenograft models bearing human cancer. We
decreased the liposomal dosage according to the
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hepatic clearance rate of the mouse and modified
liposomes with PEG. As a result, we could
overcome this problem due to the difference of
mouse strain and we made progress in clinical
application of this concept.

In boron neutron capture therapy (BNCT),
4-borono-L-phenylalanine (BPA) is a representative
B carrier and PET using BE-FBPA, which is an
analogue of BPA, has been performed to estimate
BPA uptake in tumors. We compared the transport
mechanism of "F-FBPA with that of “C-BPA in
in vitro studies. In a cell uptake experiment, the
uptake of *F-FBPA and '“C-BPA was drastically
inhibited by 2-aminobicyclo-(2.2.1)-heptane-2-
carboxylic acid (BCH), indicating that these are
transported through a system L transporter. Western
blotting revealed that A-253 and FaDu that showed
the high FBPA uptake highly express L-type amino
acid transporter 1. In addition, "*F-FBPA uptake
significantly correlated with “C-BPA uptake. We
investigated the correlation between '"F-FBPA
uptake and BPA uptake in tumor-bearing mice
models. A biodistribution study and microPET
study indicated that the tumor uptake of ""F-FBPA
correlated with a boron concentration derived from
BPA. These results suggest that *F-FBPA PET is
useful to estimate the sensitivity to BNCT using
BPA.

In the field of magnetic resonance (MR)
imaging, superparamagnetic iron oxide (SPI1O)-
enhanced MR imaging was investigated to precisely
visualize the margins of treated areas of hepatic
tumors after radiofrequency ablation (RFA) as well
as radiation therapies. Our experimental studies
using rats revealed that SPIO particles remained
for a long time in damaged liver tissues due to
RFA or radiotherapy, and visualized the damaged
liver tissues as dark areas in contrast to tumors
as bright areas on MR images. Therefore, it was
suggested that SPIO-enhanced MR imaging was
utilized to delineate the margin of RFA- or radio-



treated areas. In addition, our recent experiments
have demonstrated that the visualization of the
margins of irradiated liver tissue helps to evaluate
the response of liver cancer lesions to radiotherapy.
Collectively, we contend that this imaging technique
helps clinicians to evaluate the risk of recurrence
and enhance the curability of liver tumors.

Clinical trials

We carried out a prospective cohort study
to investigate metabolite levels in the brain after
cancer chemotherapy in 68 Japanese breast cancer
patients by using MR spectroscopy (MRS). This was
a cooperative study with the Division of Psycho-
Oncology, National Cancer Center. A 3.0-tesla
MR scanner and MRS methods called PRESS and
MEGA-PRESS detected various brain metabolites
including glutamate and y -aminobutyric acid
(GABA), which are principal neurotransmitters.
Importantly, these MRS methods allowed
longitudinal observation of brain metabolite levels
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1. Yoshimoto M, Kurihara H, Fujii H. Theragnostic imaging using
radiolabeled antibodies and tyrosine kinase inhibitors. Scien-
tificWorldJournal, 2015:842101, 2015
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diofrequency ablation: animal study to reveal the connection
between excess iron deposition and T2*-weighted hypointensi-
ty in ablative margins. Invest Radiol, 50:376-383, 2015

3. Okamoto M, Naka K, Kitagawa Y, Ishiwata K, Yoshimoto M,
Shimizu I, Toyohara J. Synthesis and evaluation of 7a-(3-[(18)F]
fluoropropyl) estradiol. Nucl Med Biol, 42:590-597, 2015

during the prospective study (average duration,
54 weeks; standard deviation, 19 weeks). Thus we
contend that MR spectroscopy by using a 3.0-tesla
MR scanner is a valuable approach to longitudinally
monitor brain metabolite levels in chemotherapy-
treated breast cancer patients. This approach
will hopefully provide important information
with regard to chemotherapy-related cognitive
impairment (so called "chemo-brain") in breast
cancer survivors.

Education

Some graduate school students took part in
our studies and received doctor or master degrees
in the field of medicine and related sciences.

Future prospects

We will develop our research projects to
translate our research products into clinical practice.

4. Fujii H, limoto T, Tsuzuki T, liizumi S, Someya S, Hamamichi S,
Kessler MM. Collaboration of local governments and experts
responding to the increase of the environmental radiation level
secondary to the nuclear accident: a unique activity to relieve
residents' anxiety. Radiat Prot Dosimetry, 167:370-375, 2015

5. limoto T, Nunokawa J, Fujii H, Takashima R, Hashimoto M,
Fukuhara T, Yajima T, Matsuzawa H, Kurosawa K, Yanagawa
Y, Someya S. Collaboration of local government and experts
responding to increase in environmental radiation level due
to the nuclear disaster: focusing on their activities and latest
radiological discussion. Radiat Prot Dosimetry, 167:358-364,
2015
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D1visioN OoF SCIENCE AND TECHNOLOGY FOR ENDOSCOPY

Kazuhiro Kaneko, Tomonori Yano, Mari Takahashi, Atsushi Yagishita

Introduction

Approximately 50 years have passed since
the gastrofiberscope came into existence, and
diagnostic techniques have progressed rapidly.
Now, endoscopy is widely used for screening,
diagnosis, and treatment of early cancer in aero-
digestive tracts including the pharynx, esophagus,
stomach, and colorectum. With conventional
endoscopy, observations are made using white
light to illuminate the mucosal surface with special
attention paid to the appearance of reddish and
irregular portions compared to adjacent areas. Thus,
detection of suspicious early cancerous lesions has
been largely based on macroscopic characteristics of
the lesions.

One of the characteristics of early cancer
is the growth of blood vessels (neovascularity).
Using two narrow wave bands of light (blue: 390-
445nm; green: 530-550nm) that can be absorbed
by circulating hemoglobin, Narrow band imaging
(NBI) endoscopy may provide better images of the
capillaries in the mucosal surface.

Another characteristic of a tumor is hypoxia.
As a tumor grows, it rapidly outgrows its blood
supply, leaving portions of the tumor with regions
where the oxygen concentration is significantly
lower than in healthy tissues. Thus, there have been
attempts to visualize spatial distribution of tumor
hypoxia, such as fluorescent labeling techniques
or hemoglobin absorption-based techniques.
However, these methods are limited because of
low spatiotemporal resolution. We developed
an imaging technology that can derive oxygen
saturation (StO,) images from small numbers of
wavelength measurements. Thus, next-generation
novel endoscopy will be required to make visible
specific functions in cancerous tissues. To advance
the technology, laser light and near-infrared light
will be necessary.
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Routine activities

The present research activities mainly focus on
the development of new instruments for endoscopic
diagnosis and new endoscopic treatment modalities.
In the present situation, because questions still need
to be raised in development research regarding
endoscopy, our Division collaborates with the
Endoscopy Division. Therefore, endoscopic
diagnosis is routinely performed for cancer patients
and endoscopic treatment, such as EMR or ESD, is
performed in patients with early GI tract cancers.
We give lectures to resident doctors regarding
individual projects. Furthermore, meetings are
constantly conducted with faculties including of
technology and science students of the university.

Research activities

Research studies have been conducted
in various fields: endoscopic diagnosis and
treatment, and prevention of cancer in the GI
tract and head and neck. In addition, the present
research is to develop new devices or procedures
in innovative less-invasive laparoscopic surgery
for gastrointestinal malignancies. These projects
are conducted as prospective clinical studies and
preclinical studies in collaboration with not only
commercial companies but also the faculties of
Technology and Science of the university.

Developing research into novel endoscopy
systems is being performed. Hypoxia imaging is
detected for neoplastic lesions of the head and neck
and alimentary tracts, with two types of visualized
images: a pseudocolor 5tO, image and a StO,
overlay image. Another project is a new bioimaging
system using near-infrared light with a wavelength
of over 1,000 nm with various spectrums. This
system is capable of penetrating through the
gastrointestinal wall and obtaining images.
Furthermore, a preclinical study of molecular



imaging endoscopy using small molecules, peptides
and antibodies was planned this year. With a low-
temperature atmospheric pressure plasma system,
endoscopic hemostasis and inactivation of bacteria
are being investigated. A novel diagnosis system
using photosensitizing agents, such as hypericin,
has been constructed. A novel tattooing system
under endoscopy has been developed. Now, a
patent is being sought for this system. Ongoing
projects are to develop needle graspers, needle
ultrasonic coagulators in the surgical field. A clinical
trial regarding confocal laser endocytoscopy using
fluorescein is planned. This type of endocytoscopy
is classified into a new category.

Clinical trials

A first-in-human clinical trial of hypoxia
imaging was incorporated into the endoscopic
diagnosis of early and advanced cancers of the
esophagus, stomach, and colorectum. We conducted
a proof-of-concept trial for 40 patients with
neoplastic lesions in the esophagus including the
pharynx, stomach and colorectum. In this first-in-
human trial (UMIN 000004983), two types of StO,
images were used. One was a pseudocolor StO,
image that showed StO, levels as different hues, and
the other was a StO, overlay image that overlapped
StO, levels in blue on a white light illumination
image to detect background mucosa. In a system of
near-infrared light with nanoparticles, nanoparticles
of rare earth act as fluorescent agents. Nanoparticles
attached probe excite due to emission of near-
infrared light, when probes attach to the surface of
cancer cells. Now, molecular imaging endoscopy for
the use of this system with InGaAs CCD has been
developed in collaboration with the Technology
Department of the University. Preclinical studies,
such as a low-temperature atmospheric pressure
plasma system, and photodynamic diagnosis of
hypericin, are performed using animal models.
Furthermore, a clinical trial for biodegradable (BD)
stent implantation for benign esophageal stricture
after curative treatment and a clinical trial for
photodynamic diagnosis using 5ALA are ongoing. A
treatment of a new concept for a precursor or early
cancer of the duodenum was planned in collaboration
with Norway University of Science and Technology.

Education

The aim is the cultivation of human resources
who specialize in endoscopic diagnosis and
treatment for alimentary tract cancer. Staff supervise
individual residents. The importance of positiveness
is highlighted in periodic case conferences and joint
conferences among internal medicine, surgery and
radiology. Staff supervise in congress presentations
and writing manuscripts after deciding upon
individual themes, and a lot of discussion is
undertaken in department conferences. For
residents interested in development research, the
opportunity to study is supported after graduation.
Personal exchanges were performed with PMDA.

Future prospects

Existing endoscopic diagnosis for neoplasia
of the alimentary tract is performed on the
basis of the morphological features of tumors.
Molecular imaging endoscopy is a novel system
to visualize cancer using a specific laser source
under phosphor combined with cancer-specific
agents. We can obtain new imaging, since functions
or the metabolic state in cancer cells is visualized.
In additional modalities, there are photodynamic
diagnosis, endomicroscopy, and hypoxia imaging
endoscopy. We endeavor to perform first-in-human
clinical trials. These modalities will be expected as
next-generation endoscopy, and we try innovative
approaches to produce all-new endoscopy in
collaboration with academia and companies.
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List of papers published in 2015

Journal

. Osera S, lkematsu H, Odagaki T, Oono Y, Yano T, Kobayashi A,
Ito M, Saito N, Kaneko K. Efficacy and safety of endoscopic ra-
dial incision and cutting for benign severe anastomotic stricture
after surgery for lower rectal cancer (with video). Gastrointest
Endosc, 81:770-773, 2015

. Zako T, Yoshimoto M, Hyodo H, Kishimoto H, Ito M, Kaneko K,
Soga K, Maeda M. Cancer-targeted near infrared imaging us-
ing rare earth ion-doped ceramic nanoparticles. Biomater Sci,
3:59-64, 2015

. Satake H, Yano T, Yoda Y, Fujii S, Zenda S, Tomioka T, Shi-
nozaki T, Miyazaki M, Kaneko K, Hayashi R. Feasibility of sal-
vage endoscopic resection for patients with locoregional failure
after definitive radiotherapy for pharyngeal cancer. Endosc Int
Open, 3:E274-E280, 2015

. Zako T, Ito M, Hyodo H, Yoshimoto M, Watanabe M, Takemura
H, Kishimoto H, Kaneko K, Soga K, Maeda M. Extra-luminal
detection of assumed colonic tumor site by near-infrared lapa-
roscopy. Surg Endosc, 2015

. Ikematsu H, Matsuda T, Osera S, Imajoh M, Kadota T, Morim-
oto H, Sakamoto T, Oono Y, Kaneko K, Saito Y. Usefulness of
narrow-band imaging with dual-focus magnification for differen-
tial diagnosis of small colorectal polyps. Surg Endosc, 29:844-
850, 2015
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. Kanesaka T, Uedo N, Yao K, Ezoe Y, Doyama H, Oda |, Kane-

ko K, Kawahara Y, Yokoi C, Sugiura Y, Ishikawa H, Kato M,
Takeuchi Y, Muto M, Saito Y. A significant feature of microves-
sels in magnifying narrow-band imaging for diagnosis of early
gastric cancer. Endosc Int Open, 3:E590-E596, 2015

. Mochizuki S, Uedo N, Oda |, Kaneko K, Yamamoto Y, Yamash-

ina T, Suzuki H, Kodashima S, Yano T, Yamamichi N, Goto O,
Shimamoto T, Fujishiro M, Koike K, SAFE Trial Study Group.
Scheduled second-look endoscopy is not recommended after
endoscopic submucosal dissection for gastric neoplasms (the
SAFE trial): a multicentre prospective randomised controlled
non-inferiority trial. Gut, 64:397-405, 2015

. Satake H, Yano T, Muto M, Minashi K, Yoda Y, Kojima T, Oono

Y, Ikematsu H, Aoyama |, Morita S, Miyamoto S, Fuijii S, Yoshi-
zawa A, Ochiai A, Hayashi R, Kaneko K. Clinical outcome after
endoscopic resection for superficial pharyngeal squamous cell
carcinoma invading the subepithelial layer. Endoscopy, 47:11-
18, 2015

. Osera S, Yano T, Odagaki T, Oono Y, lkematsu H, Ohtsu A,

Kaneko K. Peritonitis related to percutaneous endoscopic
gastrostomy using the direct method for cancer patients. Surg
Endosc, 29:2941-2946, 2015



D1visioN oF SURGICAL TECHNOLOGY

Masaaki Ito, Takahiro Kinoshita

Activities/Research activities

Our research activity in the Department of
Surgical Innovation started in 2013. The main
purpose of this Department is to develop surgical
devices that are truly necessary, to deliver them to
clinical fields, and to prove their efficacy and safety
through clinical trials.

The three main elements of our innovation
are creating devices reflecting true needs in the
medical field, practicing with the devices in clinical
trials and connecting our innovations to a wider
world.

We have collaborated between clinical
surgeons and engineers in the NEXT Innovating
Group. We have continued to clarify problem points
in previously developed Japanese medical devices

and focused on innovation plans and formed
partnerships with various companies.

Contents of innovation

Establishment of NEXT Conference
We started discussions to make innovative

surgical devices in the NEXT Conference, which
was jointly held by professionals consisting of
surgeons and coordinators of surgical innovation,
intellectual property and pharmaceutical affairs.
Specific devices started to be created through
discussion in the NEXT Conference.

Innovation schemes were divided into two
groups according to the risk level: Level I and Level
II.

The devices made were as follows:
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Level I Devices

1) Device assisting standing position during long-
time surgery

2) Suture thread for training

3) Endoscopic simulator

Level II Devices

1) Surgical robot undertaking endoscopy

2) Anal drain reducing anastomotic pressure

3) New puncture therapy

Surgical robotic system innovated by the National

Cancer Center (NCC)-certified venture company,

A-Traction

A-Traction Company was established in
August 2015 to innovate new surgical robotic
systems.

This venture company received a major
investment from Medventure Partners Company
and was certified as a collaborative company with
the National Cancer Center.

Create supportive infrastructure for surgical

innovation

We are aiming to establish a clinical trials
infrastructure for surgical innovation in the
National Cancer Center Hospital East. Two
surgical clinical trials were completed this year and
reinforced the infrastractures through these trials.

List of papers published in 2015

Journal

1. Shiomi A, Ito M, Maeda K, Kinugasa Y, Ota M, Yamaue H,
Shiozawa M, Horie H, Kuriu Y, Saito N. Effects of a diverting
stoma on symptomatic anastomotic leakage after low anterior
resection for rectal cancer: a propensity score matching anal-
ysis of 1,014 consecutive patients. J Am Coll Surg, 220:186-
194, 2015

2. Kawai T, Shin M, Nishizawa Y, Horise Y, Nishikawa A, Nakamu-
ra T. Mobile locally operated detachable end-effector manipu-
lator for endoscopic surgery. Int J Comput Assist Radiol Surg,
10:161-169, 2015

3. Ohue M, Hamaguchi T, Ito Y, Sakai D, Noura S, Kinugasa Y,
Fujita S, Shimada Y, Saito N, Moriya Y. A phase | trial of preop-
erative S-1 in combination with oxaliplatin and pelvic radiation
for lower rectal cancer with T4 and lateral pelvic lymph node
metastasis. Int J Clin Oncol, 20:338-344, 2015
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Clinical trials concerning robotic surgery for gastric
cancer and rectal cancer are on-going.

Activity of regional cooperation group for surgical

innovation, C-Square

Last year, we established a regional
cooperation group for surgical innovation with a
framework that consisted of Chiba Prefecture, Chiba
Industry Advancement Center, Chiba University
and the National Cancer Center Hospital. The aim
of the activities of C-Square is to realize surgical
innovation based on clinical needs through use of
regional industrial technology. Development of
certain new surgical devices began through two
symposiums held in C-square.

Education

We held regular in-house seminars to teach
about surgical innovations for the development of
human resources.

Future prospect

We are going to establish a clinical support
team for early-phase surgical innovations and aim
to make a road-map for surgical innovation.

4. Kobayashi S, Ito M, Yamamoto S, Kinugasa Y, Kotake M,
Saida Y, Kobatake T, Yamanaka T, Saito N, Moriya Y. Random-
ized clinical trial of skin closure by subcuticular suture or skin
stapling after elective colorectal cancer surgery. Br J Surg,
102:495-500, 2015

5. Yokota M, Kojima M, Higuchi Y, Nishizawa Y, Kobayashi A, Ito
M, Saito N, Ochiai A. Spread of tumor microenvironment con-
tributes to colonic obstruction through subperitoneal fibroblast
activation in colon cancer. Cancer Sci, 106:466-474, 2015

6. Yokota M, Kobayashi A, Nomura S, Nishizawa Y, Ito M, Nagai
K, Saito N. Patterns and treatment of recurrence following
pulmonary resection for colorectal metastases. World J Surg,
39:1758-1766, 2015

7. Kondo A, Nishizawa Y, Akamoto S, Fujiwara M, Okano K,
Suzuki Y. Internal inguinal hernia on the transplant side after
kidney transplantation: a case report. Surg Case Rep, 1:108,
2015



SECTION OF EXPERIMENTAL ANIMALS

Yoshikatsu Koga, Kimie lijima, Taeko Aruga, Aki Kawaida

Introduction

The basic and translational research
undertaken in the Exploratory Oncology Research
& Clinical Trial Center (EPOC) is aimed toward
future clinical use. To develop anti-cancer drugs
based on a novel concept or a novel imaging
technology, animal experiments are necessary.
The Section of Experimental Animals supports the
animal experiments conducted in EPOC.

Routine activities

+ Health management of the experimental animals
and maintenance of the animal laboratories.
-Animal-breeding rooms: specific pathogen-free

List of papers published in 2015

Journal

1. Ahn J, Miura Y, Yamada N, Chida T, Liu X, Kim A, Sato R,
Tsumura R, Koga Y, Yasunaga M, Nishiyama N, Matsumura Y,
Cabral H, Kataoka K. Antibody fragment-conjugated polymeric
micelles incorporating platinum drugs for targeted therapy of
pancreatic cancer. Biomaterials, 39:23-30, 2015

2. Koga Y, Manabe S, Aihara Y, Sato R, Tsumura R, Iwafuji H,
Furuya F, Fuchigami H, Fujiwara Y, Hisada Y, Yamamoto Y,
Yasunaga M, Matsumura Y. Antitumor effect of antitissue factor
antibody-MMAE conjugate in human pancreatic tumor xeno-
grafts. Int J Cancer, 137:1457-1466, 2015

(SPF) rooms (eight rooms for mice and one room
for rats), conventional rooms (one room for mice,
one room for rats, hamsters, and rabbits, and
one room for pigs), and P2 animal laboratory.

+ Approval of animal experiments and gene

recombinant experiments in accordance with
regulations.
-In 2015, 58 studies involving animal experiments
and 35 studies with gene recombinant experiments
were approved by the Committee of Experimental
Animals and Gene Recombination.

3. Yamamoto Y, Hyodo |, Koga Y, Tsumura R, Sato R, Obonai T,
Fuchigami H, Furuya F, Yasunaga M, Harada M, Kato Y, Oht-
su A, Matsumura Y. Enhanced antitumor effect of anti-tissue
factor antibody-conjugated epirubicin-incorporating micelles in
xenograft models. Cancer Sci, 106:627-634, 2015

4. Tsumura R, Sato R, Furuya F, Koga Y, Yamamoto Y, Fujiwara
Y, Yasunaga M, Matsumura Y. Feasibility study of the Fab
fragment of a monoclonal antibody against tissue factor as a
diagnostic tool. Int J Oncol, 47:2107-2114, 2015
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Research Center for Cancer
Prevention and Screening






Preface

The Research Center for Cancer Preventionand Screening (RCCPS) was established in February 2004 toresearch
effective cancer prevention and screening methods, and create a scientific basis for the efficient dissemination
of these methods to the public. As of 2015, the organization consisted of the following: the Epidemiology and
Prevention Group (Division of Epidemiology and Division of Prevention), the Screening Research Group (Division
of Screening Assessment and Management and Division of Screening Technology and System Development), the
Common Research Group (Division of Public Health Policy Research), and the Division of Screening Practice,
which is responsible for carrying out cancer screenings. Our mission is to advance cancer prevention and screening
research in order to provide correct information and the most appropriate methods for preventing cancer cases
and fatalities to the greatest degree possible.

The Epidemiology and Prevention Group consists of the Division of Epidemiology, which mainly conducts
evidence building that contributes to the investigation of cancer causes and the clarification of pathologic
conditions, and the Division of Prevention, which conducts the development of evidence-based prevention
methods; both Divisions mutually cooperate to fulfill the group's mission. In 2015, the Division of Epidemiology
pursued continuous, long-term epidemiological studies of various sizes such as the Japan Public Health Center-
based Prospective Study (JPHC Study) and the JPHC Study for the Next Generation (JPHC-NEXT), and published
analyses of the accumulated data sets and biological samples. On the other hand, the Division of Prevention
played a central role in systematically collecting research results especially at the national level and evaluating
anti-cancer effects and carcinogens, ultimately recommending (updating) prevention guidelines for the Japanese
public. In addition, based on the results of the cohort studies, the Division developed and released the “Cancer
Risk Check by 5 Healthy Lifestyles,” a series of diagnostic tools available online that determine cancer risks. The
Division also has been coordinating the Japanese and Asian Cohort Consortium.

With the aim of reducing cancer mortality rates, the Screening Research Group (Division of Screening
Assessment and Management) promotes cancer screening assessments, cancer screening implementation
management, and screening as a countermeasure to cancer. While the Division has been conducting continuous
research like randomized controlled trials on cancer screening and investigations into the effectiveness of various
cancer screenings, the Division also started the publication of updated cervical cancer screening guidelines. Using
checklists, the Division conducted investigations into municipal public screenings, evaluations and training
workshops for the standardization of cancer screening accuracy control. The Division also updated its website
contents for relevant government personnel.

The Common Research Group (Division of Public Health Policy Research) conducts research for the
dissemination of scientific evidence concerning the public health field (cancer prevention, screening, and
survivorship). To establish a research infrastructure, the Division also conducts methodological research
on behavioral science, epidemiology, and statistics, supports and accumulates know-how from large-scale
interventional studies, and teaches medical research methodologies.

The Division supports municipalities (16 prefectures and 96 local governments), and develops and provides
tools for further cancer screening and consultation awareness. Furthermore, in this fiscal year, the Division
released its children’s cancer education comics as e-books to promote their use, and conducted intervention trials
to evaluate their effectiveness. In addition, the Division also registered 4,900 patients (cumulative total) in a breast
cancer patient cohort study.

The Division of Screening Practice conducts cancer screenings with the primary goal of research based on the
comprehensive consent of screening participants. In 2015, the total number of screening participants were 3,140
(40% were new and 75% were comprehensive screening participants). As part of its research, the Division has
published several scientific papers in evaluating screening modalities such as CT screenings for lung cancer and
PET for colorectal cancer screening.

Research results are returned to the public through paper publications, information on the Cancer Information
Service by the Center for Cancer Control and Information Services, and other websites, leaflets and pamphlets, and
so forth. To achieve our mission, all members of the RCCPS share a strong will to keep moving forward steadily
and diligently.

Shoichiro Tsugane, M.D., D.M.Sc.
Director, Research Center for Cancer Prevention and Screening
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Organization

President:

Tomomitsu Hotta

Director:

Shoichiro Tsugane

— Prevention Research

Chief: Shoichiro Tsugane

—— Screening Research
Chief: Hiroshi Saito

—— Common Research

Chief: Shoichiro Tsugane

— Deputy Director
Chief: Yasuaki Arai
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Chief: Takahisa Matsuda
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DivisioN oF EPIDEMIOLOGY

Motoki Iwasaki, Norie Sawada, Taiki Yamaji, Izumi Mishiro, Akihisa Hidaka, Sanjeev Budhathoki,
Masanori Goto, Kayo Ohashi, Jun Umesawa, Ari Nakamura, Tsuyuka Ohtsuki

Introduction

Research is conducted aimed at constructing
evidence connected to the development of cancer
prevention by clarifying the causes of cancer in
humans by using a study base of large-scale cohort
study and others of local residents.

Research activities

1) Japan Public Health Center-based prospective
study (JPHC study)/JPHC study for the NEXT
generation (JPHC-NEXT)

Follow-up surveys and data analysis of the
Japan Public Health Center-based prospective
study (JPHC study) with 140,000 local residents as
subjects have been conducted continuously since
1990.

We investigated gene-environment interaction
based on nested case-control studies within
the JPHC study. In this study, we hypothesized
that genetic polymorphisms related to alcohol
and acetaldehyde dehydrogenase may modify
association between alcohol consumption and the
risk of gastric cancer. Alcohol consumption was
significantly associated with an increased risk
of gastric cancer among subjects with G allele of
ADHIC gene, whose enzyme activity is lower
than those with A allele or subjects with A allele of
ALDH?2 gene whose enzyme activity is lower than
those with G allele only.

The JPHC study participates in several
international consortium studies and one of them
investigated the association between alcohol
consumption and the risk of breast cancer subtypes
defined by an estrogen receptor based on 20 cohort
studies including about one million women. It
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reported a significant positive association between
alcohol consumption and the risk of breast cancer
regardless of subtypes by estrogen receptor.

Structuring of the cohort for the JPHC
study for the NEXT generation (JPHC-NEXT)
is proceeding according to schedule with the
recruitment of participants currently under way by
obtaining questionnaire information from 95,671
participants, and by obtaining biological samples
and information from 48,431 participants (see Table
1 below).

2) Molecular epidemiologic studies to investigate
the cause of cancer through means such as omics
data analysis

In order to develop a risk prediction model
for cancer among Japanese using information on
genetic factors and plasma biomarkers in addition
to lifestyle factors, we conducted a case-cohort
study of total cancer within the baseline survey of
the JPHC study and have performed data analysis
for identifying risk factors that contribute to
personalized prevention.

Education

Supervised the research of three research
resident fellowships and one senior resident in the
hospital. Supervised the education of one medical
student short-term trainee.

Future prospects

While focusing on the cohort structure of the
JPHC study for the next generation (JPHC-NEXT)
that becomes the study base, we hope to contribute
to the development of cancer prevention through
the analysis of information and samples of existing
epidemiologic studies by identifying new risk



factors and the continued evaluation of risks in ~ Japanese people.

Table 1. Progress of the JPHC for the NEXT generation (JPHC-NEXT)

Total number of

Total number of Status of data

Area . - questionnaires and )
questionnaires : . collection
biospecimens
Akita, Yokote 26,769 14,831 Ongoing
Nagano, Saku 31,395 13,333 Completed
Ibaraki, Chikusei 13,130 9,309 Ongoing
Kochi, Konan 3.872 1,594 Completed
Kochi, Aki 5,017 2,049 Completed
Nagasaki (2014 ~ ) 6,225 1,743 Ongoing
Ehime, Ohzu (2014 ~) 3,131 2,831 Ongoing
Iwate, Ninohe (2015 ~ ) 2,959 2,741 Ongoing
Total 95,671 48,431

List of papers published in 2015

Journal

1. Wang H, lwasaki M, Haiman CA, Kono S, Wilkens LR, Keku 6.
TO, Berndt SI, Tsugane S, Le Marchand L. Interaction between
Red Meat Intake and NAT2 Genotype in Increasing the Risk of
Colorectal Cancer in Japanese and African Americans. PLoS
One, 10:e0144955, 2015

2. Kikuchi H, Inoue S, Odagiri Y, Inoue M, Sawada N, Tsugane S,
Japan Public Health Centre (JPHC) study group. Occupational
sitting time and risk of all-cause mortality among Japanese
workers. Scand J Work Environ Health, 41:519-528, 2015

3. Hidaka A, Shimazu T, Sawada N, Yamaji T, lwasaki M, Sasazu-
ki S, Inoue M, Tsugane S, Japan Public Health Center—based 7.
Prospective Study Group. Fish, n-3 PUFA consumption, and
pancreatic cancer risk in Japanese: a large, population-based,
prospective cohort study. Am J Clin Nutr, 102:1490-1497, 2015

4. Schumacher FR, Schmit SL, Jiao S, Edlund CK, Wang H, 8.
Zhang B, Hsu L, Huang SC, Fischer CP, Harju JF, Idos GE,
Lejbkowicz F, Manion FJ, McDonnell K, McNeil CE, Melas M,
Rennert HS, Shi W, Thomas DC, Van Den Berg DJ, Hutter
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Yingyan Gong, Eiko Saito, Issei Ezawa, Ruri Nakanishi, Masami Komiya

Introduction

The Division of Prevention focuses on
prevention research to investigate and develop
prevention methods (lifestyle, chemoprevention,
molecular marker, etc.), risk prediction, risk
stratification models, and evidence-based cancer
prevention guidelines.

Research activities

1) Evaluation of cancer prevention strategies in
Japan and cancer prevention guidelines

To develop an evidence-based cancer
prevention strategy in Japan, a systematic review
of epidemiological research was conducted. The
strength of evidence was evaluated in a manner
similar to that used in the WHO/FAO Expert
Consultation Report, in which evidence was
classified as ‘convincing’, ‘probable’, “possible’
and ‘insufficient’. Through this method, cigarette
smoking was evaluated to have a “convincing’
effect on increasing the risk of head and neck
cancer and bladder cancer. A web-based tool to
predict the 10-year risk of developing cancer
based on adhesion to 5 healthy lifestyle factors
was constructed and released to the press to be
more widely used. A pooled analysis of Japanese
cohort studies was conducted and we found that a
moderate intake of fruit decreases the risk of lung
cancer in men. The Asia Cohort Consortium (ACC)
is a collaborative effort seeking to understand
the relationship between genetics, environmental
exposure, and the etiology of disease through the
establishment of a cohort of at least one million
healthy people throughout Asian countries. The
ACC Coordinating Center was established at the
Fred Hutchinson Cancer Research Center and
moved to the Prevention Division in 2014. The data

analysis system on-site and via remote access is
now established and several projects are ongoing.

2) Development of prevention measures based on
interventional research

We started a double-blind, randomized
clinical trial of aspirin and mesalazine to see if these
drugs suppress the occurrence of new adenomas
in patients with a history of multiple colorectal
adenomas. Another clinical research project aiming
to develop colorectal cancer chemopreventive drugs
is in progress.

3) Population-based Prospective Study (the JPHC
study and the JPHC-NEXT Study) (primarily
the development of preventive measures such as
risk prediction; searching for chemoprevention
candidates)

Based on a nested case-control study of the
Japan Public Health Center-based prospective
(JPHC) Study, the interaction of ADH1C, ALDH2
and alcohol consumption on the development of
gastric cancer was shown. We also developed a risk
prediction model for gastric cancer based on clinical
and lifestyle-related characteristics in combination
with biological variables (ABC method) that
allows the estimation of the 10-year probability of
gastric cancer occurrence. These results suggest
the importance of risk stratification as a tool of
gastric cancer prevention. In addition, we started
research on collecting stomach cancer tissue in
order to consider subtypes of tumors by molecular
biomarkers.

Education

Supervised the research of one research
resident fellowship and one senior resident in a
hospital.

427

=
@
o
(=
@
O
s
2
=
9]
g
(=
/)
O
<
o
o
@
[
(7]
)
14

Prevention and Screening




Future prospects

We focus on research for the development of
effective cancer prevention strategies. In addition
to current established evidence, new perspectives

such as biomarkers from blood and tumor tissues
will be incorporated. This approach may lead to
more accurate cancer prevention strategies by risk
stratification.
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Figure 1. Web-based tool ‘Five healthy lifestyle factors and cancer risk’.
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DIVISION OF SCREENING ASSESSMENT AND MANAGEMENT

Hiroshi Saito, Chisato Hamashima, Koichi Nagata, Kumiko Saika, Ryoko Machii, Kanako Kono, Ayako Aoki,
Yoshiki Ishikawa, Sayuri Amanuma, Junko Asai, Kanoko Matsushima, Kazuko Matsuda, Akiko Totake,
Taeko Aiko, Asako Kowada, Ikuko Tominaga, Masae Omaru

Introduction

The Division has conducted studies on
the assessment and management of screening
programs, particularly nationwide programs, and
on other issues relevant to cancer screening.

In addition, the most important mission of
the Research Center for Cancer Prevention and
Screening in terms of screening is the central
activity of assessing and managing cancer screening
at the national level, which is closely related to
the pillars in the Individual Targets for Cancer
Screening in the Basic Cancer Control Plan issued
in 2007 and revised in 2012. Thus, the Division
has developed and updated screening guidelines
(Cancer Screening Assessment) and constructed
quality assurance systems for the screening
programs (Cancer Screening Management).

Routine activities

+ Development of cancer screening guidelines
Guidelines on screening for gastric cancer
were published in 2015. Evidence report for cervical
cancer will be published in 2016.

* Revision of Cancer Screening Checklists (CLs)
The screening programs performed as the
Health Promotion Services by the Ministry of
Health, Labour and Welfare consist of screening
programs provided through large screening
facilities and those via primary physicians. CLs
were primarily developed targeting the former
type of programs but could not cover the latter
programs. The Division developed new structure
indicators that cover all of the screening programs
by revising the original CLs. The appropriateness
of the new CLs was confirmed through preliminary
use in six areas. The new CLs were proposed as

the substitute for the present CLs for use after 2016
and adoption as the new ones was decided by
the council of the Ministry of Health, Labour and
Welfare.

* Quality Assurance (QA) in cancer screening at
municipalities and prefectures

The Division collected the information
related to implementation of cancer screening
and its management situation using the Cancer
Screening Checklists (CLs) as a structure indicator
in quality assurance at municipalities. The
Division set up the website in 2013 that allows
support for municipalities such as provision of
their QA data archives and information relevant
to cancer screening. CLs data were collected from
municipalities and evaluation results were fed back
on the website. In this year, 1,592 municipalities
(91%) utilized the website by registering as
members of the site. Analysis of the results in
2015 will be available early in 2016. The Division
evaluated QA activity in each of the 47 prefectures
and published the results. For those prefectures
whose performance level was below the defined
level, instructions were sent to ask them to improve
the status.

The Division also investigated the method
to calculate the participation rate in screening
programs provided at worksites as well as the
construction of the QA system of those programs.

* Workshop on cancer screening management

The Division held one-day educational
workshops for the members of prefectural
committees for cancer screening management,
aiming at activating quality assurance activities
in each of the 47 prefectures. The themes this year
were the breast and cervix. The main contents of the
workshops were the methods of quality assurance
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of the screening programs within each prefecture.
Other basic issues required to conduct organized
cancer screening programs such as those issues
for screening assessment were also included in the
contents. The Division also held a similar workshop
targeting the new members of the cancer control
section at each prefectural government.

There were 63 participants in the workshops
from 34 prefectures, who consisted of administrative
officers (51%) and members of the committee (49%).
This activity was performed as a project for the
Center for Cancer Control and Information Services
and will be continued on an annual basis.

According to the survey on the activity of the
prefectural committees, 37 to 39 prefectures held
meetings to discuss cancer screening management
and 20 to 22 (15 to 18 in the previous year) released
the evaluation results of municipalities using CLs
for each of the 5 cancers. These figures have been
increasing after starting the workshop, suggesting
there was an effect of the previously held workshop
on the activity of the committees.

Research activities

- A randomized controlled trial (RCT) of
colonoscopic screening and other RCTs

A randomized controlled trial evaluating

one-time colonoscopic screening for colorectal

cancer was started in 2009. The division has been
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responsible for designing and managing the study
as the head office of the study. The cumulative
number of subjects who gave informed consent,
and who were thus enrolled in the study, was 8,576
at December 2015, corresponding to 86% of the
planned number. Data monitoring results showed
randomization has been performed successfully. No
serious adverse effect was reported on screening
colonoscopy. The Division has also participated
in other RCTs (breast cancer and lung cancer
screening) as a member of the headquarters of the
research and supported those studies.

* A cohort study to evaluate the efficacy of cervical
cancer screening using human papilloma virus
in conjunction with pap smear cytology.

The Division has supported the management

of the study as the head office. A total of 20,459

subjects have participated in the study as of the end

of 2015 in 36 municipalities.

+ Evaluation and accuracy studies on gastric cancer
screening

A community-based, cohort study was
conducted to evaluate the effectiveness of
endoscopic screening in Niigata city. The 57%
mortality reduction from gastric cancer was
suggested by endoscopic screening for gastric
cancer.

4. Hamashima C, Ogoshi K, Narisawa R, Kishi T, Kato T, Fujita
K, Sano M, Tsukioka S. Impact of endoscopic screening on
mortality reduction from gastric cancer. World J Gastroenterol,
21:2460-2466, 2015

5. Hamashima C, Shabana M, Okamoto M, Osaki Y, Kishimoto
T. Survival analysis of patients with interval cancer under-
going gastric cancer screening by endoscopy. PLoS One,
10:e0126796, 2015

6. Hamashima C, Ohta K, Kasahara Y, Katayama T, Nakayama T,
Honjo S, Ohnuki K. A meta-analysis of mammographic screen-
ing with and without clinical breast examination. Cancer Sci,
106:812-818, 2015
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DivisioN oF PuBLiC HEALTH PoLicy RESEARCH

Seiichiro Yamamoto, Yuri Mizota, Michiyo Tada, Hiromi Koitabashi, Yoko Takahashi, Kumiko Toyoshima,

Rika Nakamura

Introduction

The Division of Public Health Policy Research
was established in June 2013. The Division
investigates the methods of distribution and
dissemination of scientific evidence concerning
cancer prevention, screening, and survivorship. The
aim of the research is to fill the gap between the
scientific evidence and the behavior of the people
for cancer prevention and screening by supporting
local governments and directly approaching the
public. In addition, because of the lack of evidence,
we try to establish scientific evidence for cancer
survivorship.

As for the activities to establish a research
infrastructure, we conduct methodological research
and education concerning behavioral science,
epidemiology and biostatistics and support large-
scale interventional studies.

Research concerning promotion of cancer
prevention and screening using social
marketing method

In order to increase participation rates for
cancer screening, we developed several client
reminders of cancer screening such as leaflets and
supported local municipalities by conducting
workshops and disseminating information through
the website. As a result, a total of 96 municipalities
in 16 prefectures used our materials. We evaluated
the participation rates of cancer screening for the
municipalities that used our materials last year
and most of them obtained increased participation
rates. To promote cancer education for kids, we
developed “Gan no Himitsu (Secret of Cancer)”
two years ago as comic-style education material. It
is available from the website (http:/ /kids.gakken.
co.jp/) and also by downloading an application
for smartphones free of charge. We conducted
an evaluation study of the book this year. We are
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also developing materials for the promotion of
participation in HCV testing and smoking cessation
using a social marketing approach.

Research for cancer survivorship

A large cohort is being established for
breast cancer patients to investigate the effect of
lifestyle and psychosocial factors on their QOL
and prognosis. The cohort consists of several sub-
cohorts including collaborative cohorts of clinical
trials, a cohort in the National Cancer Center, and a
collaborative cohort with Setouchi cancer registry.
As of February 2016, we had recruited more than
700 breast cancer patients this fiscal year and 4,945
patients in total. The cohort became one of the
largest patient cohorts in the world. We also started
a patient cohort with the same objectives for colon
and rectal cancer in December. We have already
recruited 80 patients in three months.

Education of staff involved in clinical research

We developed an e-learning website, ICRweb
(http://icrweb.jp/), for the education of staff
involved in clinical research such as researchers,
data managers, clinical research coordinators, and
members of institutional review boards. As of
February 2016, more than 12,000 new users were
registered this fiscal year and more than 49,900
users were registered in total. ICRweb provided
22 new content items this year and more than 160
content items are available in total. In order to
improve convenience for the users, we developed
an Android application in addition to the iPhone
application, which provides off-line lectures,
research ethics guidelines, and statistical tools such
as a sample size calculator.
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D1VISION OF SCREENING PRACTICE

Takahisa Matsuda*, Yukio Muramatsu, Gen linuma*, Miyuki Sone*, Nachiko Uchiyama, Hiroaki Kurihara*,
Hirokazu Watanabe*, Ryutaro Kakinuma®*, Takashi Terauchi*, Minoru Machida*, Mari Kikuchi*,
Tomoko Manabe*, Mototaka Miyake*, Shunsuke Sugawara*, Hideaki Kobayashi*, Koji Tomita*,
Seiko Kuroki*, Yasuo Kakugawa®, Minori Matsumoto*, Yosuke Otake*, Masayoshi Yamada*,
Masau Sekiguchi*, Takaaki Tsuchida*, Takehiro Izumo*, Tomoyasu Kato*, Shunichi Ikeda*, Mitsuya Ishikawa¥*,
Takashi Uehara*, Hanako Shimizu*, Yasuaki Arai* (*NCCH)

Introduction

In the Division of Screening Practice,
since 2004, we have provided a wide range of
opportunistic cancer screenings by using newly
developed modalities. Most of the staff doctors
hold two posts concurrently in both NCCH and
the Research Center for Cancer Prevention and
Screening (RCCPS). Our screening practice division
consists of 13 radiologists, six gastroenterologists,
two bronchoscopists, five gynecologists, seven
radiologic technologists, four ultrasonographic
technologists, two medical laboratory technologists,
and four nurses. Our Division is in charge of
multiphasic cancer screening using several imaging
modalities to develop new cancer screening systems
and to assess new screening tests. All medical
images are digitalized and all imaging diagnosis
can be made from CRT monitors.

Routine activities

1) Course of cancer screening

The basic plan for males consists of screening
for cancer of the lung, esophagus, stomach,
colorectum, liver, gall bladder, pancreas, kidney,
and prostate. In the basic plan for females, the
screening for cancer of the breast, uterus, and ovary
are added to the plan for males, excluding the
prostate. In addition, PET is provided as an option.
Other than multiphasic programs, an independent
cancer screening program has been prepared
for lung and female genital cancers, including
cancer of the uterus and ovary, breast cancer and
gastrointestinal cancer. Blood samples are also
obtained for biochemistry and tumor markers such
as CA19-9, CEA, CA125, PSA, and genetic analysis.
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2) Eligibility criteria for participants

The cancer screening program at the Research
Center for Cancer Prevention and Screening
(RCCPS) carried out before 2013 has been planned
for applicants 40 years or older who give written
informed consent for the screening, including
blood samples for genetic analysis, and who take
the questionnaire survey concerning lifestyles.
These study protocols have been approved by the
Institutional Review Board (IRB). Applicants who
have been diagnosed as having cancer, and/or
have a history of cancer treatment, such as surgery
or endoscopic mucosal resection or chemotherapy
within the previous one year, are excluded. In
contrast, there are no conditions set to receive
cancer screening programs for new participants
after May 2014. But an inclusion agreement about
the study is optionally demanded.

3) Cancer screening methods

In the multiphasic cancer screening programs,
CT for lung cancer, abdominal US for cancer
of the liver, gall bladder, pancreas, and kidney,
gynecological examinations with pap-smear and
HPV test for uterus cancer, and MMG and US for
breast cancer are performed on the first day. On
the following day, gastroscopy for cancer of the
esophagus and stomach, and total colonoscopy
for cancer of the colon and rectum are conducted.
If a barium enema is chosen, the examination is
carried out on the third day. Moreover, from the
beginning of December 2010, CT-colonography
(CTC) has been provided as an optional method
for cancer screening. FDG-PET is offered on the
first day as an option if the participants wish to
undergo the examination. In addition, the one-day



cancer screening programs with the combination of
gastrointestinal endoscopic examinations and other
methods except PET or the combination of PET and
other methods except for total colonoscopy were
newly started in May 2014. Furthermore, methionin
PET-CT/MRI has been provided as an optional
examination from this year.

4) Number of participants of cancer screening
Recent accurate data of cancers have not been
obtained due to the lack of adequate follow-up data
from this year’s participants. Therefore, we present
the number of participants of cancer screening
between January and December 2015 in this report
(Table 1). A total of 3,140 people including 1,261
initial cases received cancer screening at the RCCPS
in 2015. Most of the participants (76%; n=2,390)
chose the comprehensive cancer screening course.
Regarding the cancer detection rate data in each
modality, we will report them in the next number.

Table 1. Number of participants of cancer screening
Comprehensive Cancer Screening Course

Research activities

1) The follow-up system of pulmonary solitary
solid nodules for evaluation of growth is being
developed and published.

2) A large-scale analysis of diagnostic sensitivity of
PET-CT for colorectal advanced neoplasm has
been published.

3) Inorder to establish guidelines for the management
of pulmonary nodules detected with low-dose
chest CT screening, patients with pulmonary
nodules between 5 mm and 10 mm in size are
being examined in the follow-up clinic.

Future prospects

Based on cancer screening data such as
examination results, medical institution findings,
follow-up findings, and the questionnaire survey
concerning lifestyles for 10 years, we started to
assess them supported by the National Cancer
Center Research and Development Fund (27-A-5).

Initial 5-year Follow-up Repeater
Jan-Dec 2015 M F  Total M F  Total M F Towm  O@
Total 542 373 915 343 203 546 618 311 929 2,390
Independent Cancer Screening Course*
Initial 5-year Follow-up Repeater
Jan-Dec 2015 M F Total M F_ Total M F Tom o9
Total 140 206 346 20 19 39 107 143 250 635
Chest CT Follow-up Course
Initial 5-year Follow-up Repeater
Jan-Dec 2015 M F_ Total M F_ Total M F Tom o9
Total 0 0 0 0 0 81 34 115 115

Independent Cancer Screening Course™

Lung cancer screening course, Breast cancer screening course, Gastrointestinal (Gl) cancer screening course, Colorectal cancer screening course

using CT-colonography, Cervical cancer screening course, PET-CT course
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Preface

The Center for Cancer Control and Information Services (CIS) is a nationally funded program established
in 2006 as an essential part of NCC’s extramural activities. The Task Force for the National Cancer Registry was
newly established in January 2015. Then the CIS consisted of six Divisions and one Task Force.

The mission statement of the CIS is as follows: “The Center for Cancer Control and Information Services
provides information needed to promote a comprehensive and systematic cancer control program in Japan.” In
collaboration with designated cancer care hospitals, the Ministry of Health, Labour and Welfare and other relevant
ministries, the Center plays a central role to plan, manage and evaluate nationwide cancer control programs,
through promotion of specialized, multidisciplinary and comprehensive cancer research, coordination of training
and information dissemination, and support of prevention, diagnosis, treatment of cancer, rehabilitation from
cancer and the continuing care of cancer patients and their families.

One of our key mandates is to provide all patients and their loved ones the means to access comprehensive
cancer-related information at the point of need, and with appropriate context including websites such as “ganjoho.
jp”. An important step in this direction followed with publications for patients with cancer diagnosis, revision of a
cancer information handbook for patients with cancer named “Guidebook for cancer patients”, and a publication
for workers named “Prescription for cancer survivors.”

The CIS promotes the standardization of hospital-based cancer registries in designated cancer care hospitals
and population-based cancer registries in prefectures. The data are collected from both hospital-based and
population-based cancer registries, analyzed to calculate accurate cancer statistics and disseminated throughout
Japan. In addition, the CIS has continuously made efforts to develop a reliable cancer surveillance system in Japan,
which is stated as a key element in the Cancer Control Act. In 2015, the Act on Promotion of Cancer Registries was
also implemented.

The CIS is also building partnerships with Designated Cancer Care Hospitals to support all health-allied
professionals concerned with cancer control in Japan in a pathology consultation service, a radiology consultation
service, a cancer image reference database, a radiotherapy case service and the promotion of medical education
programs for cancer control.

The CIS aims to research activities and advocacies based on four pillars: Monitoring and Evaluation,

Development and Research of Practical Programs, Public Education and Information Services, and Promoting
Policy and Networking.

Fumihiko Wakao, M.D.,
Director, Center for Cancer Control and Information Services
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DivisioN oF CANCER INFORMATION SERVICE (DCIS)

Tomoko Takayama, Masayo Hayakawa, Haruto Ikeyama, Chikako Yamaki, Ayako Ishikawa, Akiko Urakubo,
Satoko Matsumoto, Yuki Nakatani, Yuko Ogo, Yoshimi Ishibashi, Tomoko Ono, Masayo Sakurai, Eimi Sawai,
Tomoko Matsuzawa, Yukako Urata, Sachiko Kawaguchi, Ayumi Kishimoto, Satoru Takizawa, Sanae Nemoto,

Hitomi Yamashita, Kaori Shioda, Jun Nakamachi

Lines of service

We have continued to enhance and update
“Ganjoho.jp”, the nation’s trusted source of cancer
information with 1,500 new pages (159,601 pages
as of the end of CY2015), and annual usage is now
at 31.9 million PV. Our library of patient education
publications has added two new titles, and 6 of
the existing 87 titles in circulation have now been
updated. Contents by cancer type and regional
cancer information resources have also been
updated extensively. All of our patient education
publications, in either booklet or pamphlet formats,
are available for free downloads online and hard
copies are disseminated via a bulk order printing
scheme, which has made it more cost effective
for cancer care facilities and related healthcare
providers of all sizes. These publications are now
available via 795 facilities nationwide, with over 1
million copies distributed nationwide in the course
of CY2015 alone, an 11% increase over the previous
year.

Division of Cancer Information Service (DCIS)
continues to act as a hub that brings together the
over 2,000 specialists that man the 424 Cancer
Information & Support Centers (CISCs) deployed
nationwide, with a bi-annual conference for
prefectural CISC leadership, where we seek not
only to allow the practitioners to share the latest set
of best practices but also, starting in 2015, we have
belatedly begun the process of better assessing our
effectiveness on a more systematic basis.

The DCIS Contact Center, now in its 5th year
of operation, has accommodated 2,870 calls during
the calendar year, with monthly call volumes that
have experienced a 46% increase over the last CY,
and are fielding an increasing number of calls from
patients with rare forms of cancer.
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Research activities

As part of our efforts to reduce the disparity of
cancer information access, pilot research programs
are on-going in the following areas: 1) Assessing
the nature of cancer information access for patients
with visual impairments and hearing disabilities,
2) Multi-modal cancer information delivery models
for patients with visual impairments, 3) Use of
radio broadcast dramas to encourage patients
and families with lower net literacy to make use
of manned cancer information resources. Further
research will aim to determine both efficacy and cost
effectiveness of such delivery and dissemination
models, as an integral part of the broader efforts to
reduce cancer disparity.

Nurturing professionals

The specialist cancer counselors who staff
the nationwide network of CISC’s undergo both
online training (eLearning curriculums delivered
via a site we operate) and on-site group training
sessions. A newly introduced certification scheme
has now made it possible for cancer counselors in
hospitals outside the fold of the MHW-Designation
(nationally orchestrated regional cancer center
designation) schemes to undergo the same set of
fundamental training, and to receive certifications.
This potentially opens an avenue for cancer
information counselors to be deployed at upwards
of 300 prefecture-designated cancer care hospitals,
above and beyond and 440 nationally designated
locations.

DCIS has spearheaded efforts to encourage
regional networking of CISC professionals, so that
a more frequent and more pertinent mix of skill
enhancing opportunities are made available to a
broader set of professionals in this still nascent



field. During 2015, various workshops and public
education forums were conducted in cities as far
afield as Nagasaki, Shimane, Mie and Fukuoka.

Our media education initiatives are now in
their eighth year, with four theme conferences held
during 2015, and we have stepped up our initiatives
to raise public awareness of the ongoing challenges
of cancer survivorship, by focusing on “Working
with Cancer” in conjunction with related national
initiatives to ensure more cancer patients can return
to their workplace.

Future prospects

DCIS remains committed to our stated aims of
bringing more accurate and reliable information to

List of papers published in 2015

Journal

1. Seki Y, Takayama T, Yamaki C. Evaluating the Cancer Infor-
mation Service - a qualitative study of evaluation criteria for
the telephone service in Japan. Journal of Saitama University.
Faculty of Education, 64:145-154, 2015

patients, families, caregivers, as well as healthcare
practitioners, in a context-sensitive manner.
Towards this goal, our initiatives will focus not only
on enhancing the set of information disseminated
via our various channels, but also on enhancing
delivery channels to cater to the needs of those
patients and families for whom self-service channels
are either inaccessible, or do not adequately meet
their unique set of needs and circumstances. Raising
awareness of the services provided at CISCs,
and making them more accessible, particularly
in regions were cancer stigma still runs high,
are among our priorities in ensuring that cancer
information dissemination helps drive reduction of
cancer health disparities.
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D1VISION OF SURVEILLANCE

Hiroshi Nishimoto, Koichi B. Ishikawa, Akiko Shibata, Kota Katanoda, Tomohiro Matsuda, Kumiko Saika,
Megumi Hori, Ayako Okuyama, Yoshiko Emori, Kaori Nakano, Mariko Niino, Masako Sato

Introduction

The Division of Surveillance is in charge of
providing credible cancer statistics to patients and
their families, the public, healthcare professionals,
policy makers and researchers. The Division
also collects accurate and useful information on
cancer statistics at the national level. We promote
the standardization of hospital-based cancer
registries in designated cancer care hospitals and
population-based cancer registries in prefectures.
The data are collected from both hospital-based
and population-based cancer registries, analyzed to
calculate accurate cancer statistics and disseminated
throughout Japan. The newly incorporated
economics section will augment epidemiologic data
with economic information crucial for formulation
of future policy.

Routine activities

1) Population-based Cancer Registries

The Division has continuously exerted efforts
to develop a reliable cancer surveillance system
in Japan, which is stated as a key element in the
Cancer Control Act. The Division supports all
these 47 registries, by disseminating up-to-date
information through websites and mailing lists;
by setting up a Q&A service; by holding 2-day
educational workshops for cancer registrars and
administrative officers in charge of cancer control
who were new to their post in May; and organizing
2-day advanced educational workshops, attended
by over 120 participants, in December. The Division
also provided site visiting as part of the training
for the Standard Database System (SDS), for
promoting the protection of personal information,
and for cancer registry start-up preparation. This
activity supported a total of 17 prefectures this
year. Forty-two registries had introduced the SDS
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as of January 2015. The self-check software on
security control in cancer registration and security
educational materials for new workers were
updated and provided by the division. According
to the Act on Promotion of Cancer Registry enacted
in 2013, the division participated in preparations
for establishment of the National Cancer Registry
Data Center. Specifically, the preparation activities
included advice for the Ministry of Health, Labour
and Welfare, forming the materials and data for
discussion, development of the National Cancer
Registry System, checking the data of the current
regional cancer registries, and visiting prefectures
for giving explanations about the act.

2) Hospital-based Cancer Registries

Since a hospital-based cancer registry
(HCR) is essential to evaluate cancer care in each
hospital and also to achieve high completeness of
population-based cancer registries, it should be
established urgently for cancer control. The Division
plays an important role as a driving force for the
standardization and quality improvement of HCRs,
which were performed at 409 designated cancer
care hospitals (DCCHs) and over 300 other hospitals
in 2014. In collaboration with other relevant parties,
the division develops data standards for HCR,
modifies datasets, and distributes the standardized
software "Hos-CanR PLUS", which is used in about
800 hospitals. In 2015, individual records for 656,272
cancer cases diagnosed in 2013 were collected
from 409 DCCHs. To improve the data quality,
the Division devised an education program for
cancer registrars through holding four one-week-
long workshops for experts in Tokyo per year, and
conducted the primary cancer registrar examination
for certifying over 800 registrars.

3) Cancer Statistics
The Division is in charge of providing information



on cancer statistics. The updated data of cancer
mortality, incidence, survival, and prevalence, the
secular trends of cancer mortality and incidence,
and the framework of cancer control in Japan have
been published both on the website and in the book
titled "Cancer Statistics in Japan".

Research activities

1) Population-based Cancer Registries

The national cancer incidences in 2012
were estimated based on the data from 47 cancer
registries, covering all prefectures. The prefectures
that meet the data quality standards increased since
last year. The incidence data were then analyzed
in detail by the cancer site. The study results
were published in an international journal. The
cancer incidence data have been used in a couple
of research analyses; the results are presented at
conferences both in Japan and abroad.

2) Cancer Statistics

International comparisons of cancer burden
and survival rate were conducted based on the
WHO mortality, GLOBOCAN, and cancer registry
database. Updated trend analysis of cancer
incidence and mortality in Japan was conducted.
Descriptive analysis was also conducted for
myelodysplastic syndrome in Japan. Tobacco

control situations were analyzed in three East Asian
countries: Japan, China and the Republic of Korea,
and the association between environmental tobacco
smoke and strokes was examined.

3) Economic studies on cancer care

A nationwide database of inpatient and
outpatient clinical practice was constructed with
DPC-survey-compliant data from over 1,000
hospitals. Using this data, we published a data
book on the use of pharmaceuticals related to
chemotherapy. Findings from this database and
other information related to utilization of services
are linked with population estimates to form future
forecasts of supply and demand in cancer care.

Education

Our activities of extramural education were
executed as mentioned above.

Future prospects

We will start the National Cancer Registry
(NCR) in the National Cancer Center (NCC), which
will be implemented in January 2016, based on the
activities of the project team.

Table 1. Population-based Cancer Registries from Prefectural Registries

Year of Diagnosis

Prefectures

Number of New Cancer Cases

201
2012

40 (14 for estimation and 39 for inter-regional comparison)
47 (28 for estimation and 47 for inter-regional comparison)

851,537
865,238

Table 2. Cancer Patients Data from Hospital-based Cancer Registries at Designated Cancer Care Hospitals

Year of Diagnosis Applied Hospitals

Number of New Cancer Cases

2010 387
2011 395
2012 397
2013 409

548,979
584,120
613,377
656,272
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D1visioN oF MEDICAL SUPPORT AND PARTNERSHIP

Masashi Kato, Yasuaki Arai, Jun Itami, Nobuyoshi Hiraoka, Hironobu Hashimoto, Miki Hosoya,
Toshiyuki Minemura, Yoko Nakazawa, Hiroaki Onaya, Takashi Hanada, Yuichi Matsuyama, Saran Yoshida,
Hideaki Kobayashi, Naotoshi Atoda, Chieko Nagashima, Ryoji Kushima, Risa Hiranuma, Yoshiko Yamaya,
Hiroyo Ohchi, Hiromi Nakamura, Shiho Hirai, Ritsuko Chinda, Mayumi Kobayashi

Introduction

The Division builds partnerships with
Designated Cancer Care Hospitals to support
all health-allied professionals concerned with
cancer control in Japan. The Medical Support and
Partnership Section (MSPS) plays a unique role in
supporting Designated Cancer Care Hospitals in
Japan. The Pathology Consultation Section (PCS)
makes efforts to perform human pathology research
based on the histology of tumor cells and tumor-
stromal cells to improve diagnostic pathology of
the tumors. The Radiology Consultation Section
(RCS) provides a consultation service and a cancer
image reference database (NCC-CIR). A radiology
consultation service aims at the improvement of
the quality of diagnosis based on medical images.
The NCC-CIR is a web-based reference database
system of images of neoplasms for physicians,
radiologists, and pathologists, providing medical
diagnostic images and information together with
pathology. The Outreach Radiation Oncology and
Physics Section (ORPS) provides the following
support programs for designated regional cancer
centers and institutions participating in clinical
trials. The Cancer Control Education and Training
Section (CCET) plays a central role in the planning,
management and evaluation of specialized and
multidisciplinary training programs for physicians
and other health professionals as trainers of each
designated cancer care hospital, to promote a
comprehensive and systematic cancer control
program in Japan.

Routine activities

1) Networking among Designated Cancer Care
Hospitals
The MSPS held the Designated Cancer Care

Hospitals Liaison-council and the Palliative Care
Committee (a subsidiary organization) to enhance
partnerships for cancer control, and the PDCA
cycle Forum to improve the quality of cancer care
in Japan. The designated cancer care hospitals are
important partners with the National Cancer Center
(NCC) to promote comprehensive cancer control in
Japan.
2) Pathology consultation service

The PCS received 466 cases requesting a
specialist’s second opinion regarding histopathological
diagnosis in 2015. There are 86 consultants
registered, many of them highly recognized experts
in specialty disciplines. One of them assigned as a
consultant examines the slides and quickly sends
back their opinion report to each client. Most of
the clients expressed satisfaction with the contents
of the report and this consultation system. We
also selected typical or educational cases from
accumulated archives and constructed a referential
database.
3) Radiology consultation service

Twenty-nine consultation reports have been
put together for requests mainly from the Kanto
and Kyushu regions. Hepato-biliary-pancreatic and
musculoskeletal lesions were the common subjects.
Consultation with a specialist was the most
frequent reason (37.9%) for consultation. The client
radiologists have evaluated 451 (91.1%) of the 570
consultation reports as being useful for the presence
of a clinical impact on the final radiological
diagnoses.
4) NCC-CIR

The average number of effective accesses
to this site was almost the same as that in 2014,
about 100,000 per month. Cases with cancers who
underwent urological malignancies (n=1) have been
published, resulting in the total provision of 301
cases.
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5) Radiotherapy case service

Mailed dosimetry and on-site dosimetry were
performed in 116 institutions and 17 institutions,
respectively, at the ORPS. All data of the institutions
were within the permissible limit.

Research activities

1) Develop a method to implement a PDCA cycle
among the Designated Cancer Care Hospitals
The MSPS developed a method for carrying
out a peer review about palliative care and
examined how to implement the PDCA cycle
continuously.
2) Develop the IMRT quality control support
program
The ORPS were developing enforcement of
the mailed dosimetry regarding the output dose of
Intensity Modulated Radiotherapy (IMRT) in two
institutions (designated regional cancer centers).

Clinical trials

1) The on-site dosimetry regarding the output
dose of IMRT
In the Japan Clinical Oncology Group
(JCOG1008, JCOG1208, JCOG1303) and the Japanese
Radiation Oncology Study Group (JROSG12-1), the
ORPS performed on-site dosimetry regarding the
output dose of IMRT in 14 institutions.
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2) Support for clinical trials

To support a central radiological review
in clinical trials, we have provided a system for
receiving and sending DICOM imaging data
between participating multi-centers and the review
board since September 2014. It has been already
used by some clinical trials.

Education

The CCET provides and evaluates various
oncology professional training programs about up-
to-date information on early detection, diagnosis,
treatment, nursing care, clinical trials and cancer
statistics for physicians, nurses, pharmacists,
cancer information (CI) specialists and cancer
registrars. The CCET provides multidisciplinary
training programs for Palliative Care Teams
and Chemotherapy Teams. In order to develop
leaders in each prefecture, CCET holds leadership
training programs for skilled physicians, nurses,
pharmacists and CI specialists. (Table 1, 2)

Future prospects

The MSPS searches a support system to meet
the needs of the Designated Cancer Care hospitals.
All sections will continue to be involved in our
routine activities and education.



Table 1. Training programs conducted during April 2014 - March 2015

Number of participants
Titles of Education and Training Program Leaders in Leaders in
L Other
prefecture institute

54

Category of Education and
Training Program

Continuing education and development of oncology
nursing workshop for trainers
Continuing education and development of oncology
nursing workshop for trainers - Follow-up
Continuing education and development of oncology 20
nursing workshop for trainers in prefecture
Oncology nursing seminar for trainers 422
Certified Nurse Follow-up Program 51
End-of-life nursing education workshop for trainers 84
ClI Specialist Education Program - Basic course 1 624
ClI Specialist Education Program - Basic course 2 635
ClI Specialist Education Program - Basic course 3 338
Cl Specialist Education Program for trainers 188
Cl Specialist Education Program for trainers - Follow-up 30
Cl Specialist Education Program - Skill-up course 92
Training program for instructors of hospital-based cancer 20
registrars
Continuous training program for instructors of hospital-
based cancer registrars
Supplementary training program for instructors of hospital- 9%
based cancer registrars
Hospital-based cancer Basic training program for hospital-based cancer
registrar training registrars
Supplementary training program for hospital-based cancer
registrars of basic course completion
Advanced training program for hospital-based cancer
registrars
Introduction program for implementation of hospital-based
cancer registry

60

Oncology nursing education

Cl specialist education

1,682
1,079
156

72

Training for population-
based cancer registrars and
administrative officers in
charge of cancer control

Basic training programs on population-based cancer
registry for population-based cancer registrars and 191
administrative officers in charge of cancer control

Seminar for pharmacists of dispensing neoplastic agents

. ) to be trainers 58
Pharmacist education . - . . .
On-the-Jc_>b training for pharmamsts of dispensing 24
neoplastic agents to be trainers
Palllatlye care physicians Palliative care education meeting for trainers 62
education
Psycho-oncologists education Psycho-oncology education meeting for trainers 27
Palliative care team workshops for consultation - Basic 46
Palliative care team education course
Palliative care team workshops for trainers 38
Chemotherapy team workshops to introduce new drug 32
Chemotherapy team education safety
Chemotherapy care team workshops for trainers 24
Training for administrative
officers in charge of cancer 77
control
Total 511 831 4,846
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Table 2. Training programs conducted during April 2015 - March 2016

Category of Education and
Training Program

Titles of Education and Training Program

Number of participants

Leaders in Leaders in

prefecture

institute~~ OtNer

Oncology nursing education

Cl specialist education

Hospital-based cancer registrar
training

Training for population-
based cancer registrars and
administrative officers in charge
of cancer control

Pharmacist education

Palliative care team education

Chemotherapy team education

Surgical pathology education
Training for administrative
officers in charge of cancer
control

Continuing education and development of oncology
nursing workshop for trainers

Continuing education and development of oncology
nursing workshop for trainers - Follow-up

Continuing education and development of oncology
nursing workshop for trainers in prefecture

Continuing education and development of oncology
nursing workshop for trainers in prefecture - Follow-up
Oncology nursing seminar for trainers

Certified Nurse Follow-up Program

Cl Specialist Education Program - Basic course 1 & 2

ClI Specialist Education Program - Basic course 3

Cl Specialist Education Program - Continuous course

Cl Specialist Education Program for trainers

Cl Specialist Education Program for trainers - Follow-up
ClI Specialist Education Program - Skill-up course
Training program for instructors of hospital-based cancer
registrars

Continuous training program for instructors of hospital-
based cancer registrars

Supplementary training program for instructors of hospital-
based cancer registrars

Certification for primary cancer registrars

Supplementary training program for certified primary
cancer registrars

Advanced training program and certification for
intermediate cancer registrars

Supplementary training program for certified intermediate
cancer registrars

Introduction program for implementation of hospital-based
cancer registry

Supplementary education program for the new datasets
and rules of hospital-based cancer registries

Basic training programs on population-based cancer
registry for population-based cancer registrars and
administrative officers in charge of cancer control

Oncology pharmacist workshops for trainers

Palliative care team workshops for trainers
Chemotherapy team workshops to introduce new drug
safety

Chemotherapy care team workshops for trainers

Seminar for diagnostic tumor surgical pathology

23

13

93
81

101

32
45

28

40

47

376
34
1,086
557
191

180 8

854
1,110

150
401
1M1

568

21

28

107

93

Total

452

428

705 5,447
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1.

Mori M, Shimizu C, Ogawa A, Okusaka T, Yoshida S, Morita T.
A National Survey to Systematically Identify Factors Associat-
ed With Oncologists' Attitudes Toward End-of-Life Discussions:
What Determines Timing of End-of-Life Discussions? Oncolo-
gist, 20:1304-1311, 2015
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DivisioN oF CANCER SURVIVORSHIP RESEARCH

Miyako Takahashi, Miyako Tsuchiya, Makiko Tomita, Makiko Tazaki, Kyoko Onozawa, Kayoko Horikawa

Introduction

The Division of Cancer Survivorship Research
was established in April 2013. Our mission is to
enhance the quality of life of people with cancer and
their caregivers, and to promote social awareness in
Japan about cancer survivorship issues.

Routine activities

As for academic research, we mainly deal
with various psychosocial issues experienced by
cancer survivors and their caregivers during and
after treatment such as employment, interpersonal
relationships, sexuality and fertility, prejudice
against cancer, life-style modifications, and unmet
needs. In particular, we examine the influence of the
Japanese socio-cultural background on living with,
through, and beyond cancer, and try to propose
countermeasures based on the research findings.

As for activities to promote social awareness
toward cancer survivorship, we plan and
implement educational programs listed in the
education section for the general public as well as
healthcare providers.

In addition to the above-mentioned activities,
Dr. Miyako Takahashi, Division Chief, served as
a member of the “Coexistence of Treatment and
Work” council organized by the Ministry of Health,
Labour and Welfare, and contributed in creating
guidelines for business people.

Research activities

The research projects we conducted in 2015
include “cancer and work”, “psychosocial impact of
appearance change among male cancer survivors”,
“pediatric cancer survivors’ sexual development”,
“father-child communication when mother
has cancer”, “the effect of providing written,
personalized information”, and so on.
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As for research on cancer and work, we
revealed that about 40% of patients who stopped
working decided to do so before initial treatment
began, and that information and support needs
among patients change across the passage of time
since diagnosis. Also, we developed an intervention
program for business people to promote their
awareness in supporting employees with cancer.

This year, we conducted six keynote lectures,
seven symposium presentations, and eight oral
presentations in academic meetings. Also, we
published three articles in English, six articles, and
four chapters in a co-authored book in Japanese.

Education

As for education for healthcare providers
and citizens in 2015, we delivered 22 lectures in
answer to requests from universities, academic
organizations, national and local governments, and
medical institutions nationwide.

As for promoting social awareness of cancer
survivorship, we planned and implemented three
lecture series, “Community Center Café”, “Gotochi
(Local) Café”, and “Cancer Survivorship Open
Seminar”, which were open to the public. These
café and seminar programs were held in a relaxed
atmosphere with refreshments, and consisted of a
lecture that takes up various cancer survivorship
topics followed by a small group discussion by
participants. It provided participants with an
opportunity to learn about cancer survivorship
issues as well as exchange views with each other. In
2015, we held The Community Center Café 2 times
with 100 participants in total in the Tsukishima
Community Center in Chuo Ward, where the
National Cancer Center is located. The Gotochi
(Local) Café, the other café program, has the same
structure as the Community Center Café, but
was co-sponsored by our division and healthcare
providers in prefectures outside of Tokyo, and



focused on high-priority survivorship issues within
the local community. In 2015, we held the Gotochi
Café twice in Kanazawa and Nagoya, and 100
people participated. The “Cancer Survivorship
Open Seminar”, held in the National Cancer Center
Tsukiji campus, was newly started in 2015. It is a
lecture series by researchers and focuses more on
academic aspects of survivorship research. In 2015,
we held the seminar three times on “dental-medical
collaboration”, “employment issues after cancer”,
and “cancer information”. About 300 people
participated.

List of papers published in 2015

Journal

1. Miyashita M, Ohno S, Kataoka A, Tokunaga E, Masuda N,
Shien T, Kawabata K, Takahashi M. Unmet Information Needs
and Quality of Life in Young Breast Cancer Survivors in Japan.
Cancer Nurs, 38:E1-E11, 2015

Future prospects

Cancer survivorship research and care practice
is indispensable in creating a society in which
we can live in peace after having cancer. Our
Division will conduct research on various cancer
survivorship issues and propose countermeasures
for them. As the center of information dispatch and
the personnel exchange of survivorship research
and care in Japan, we plan to develop activities
in cooperation with domestic and international
researchers and practitioners.

2. Okada H, Maru M, Maeda R, Iwasaki F, Nagasawa M, Taka-
hashi M. Impact of childhood cancer on maternal employment
in Japan. Cancer Nurs, 38:23-30, 2015
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DivisioN oF HEALTH SERVICES RESEARCH

Takahiro Higashi, Momoko Iwamoto, Izumi Inoue, Fumiaki Nakamura, Yoichiro Tsukada, Naoki Sakakibara,

Rei Goto, Kaoru Konno, Kazumi Shimamura

Research activities

The Division of Health Services Research
conducts research that contributes to the improvement
of the quality of cancer care in Japan through
meaningful evaluation of health systems and health
policy performance.

1) Cancer registry-linked DPC database

As part of our ongoing initiative to monitor
the quality of cancer care in Japan using a database
of cancer registry-linked diagnosis procedure
combination (DPC) data, we continued building
the database for cancer patients diagnosed in 2013.
The Division distributed free encryption software
designed to support different file formats used
by various hospitals, which allowed multiple
data sources to be synthesized smoothly into
a single database. The database contains de-
identified information on all procedures, tests,
and prescriptions given to patients. We used the
database to calculate 12 quality indicators (QlIs)
among 206 Qls that were previously developed
by an expert panel led by Dr. Tomotaka Sobue,
professor of Medicine at Osaka University,
which ask if certain types of tests, procedures,
or prescriptions were given to a specified set
of patients, such as the proportion of stage
IIT colorectal cancer patients that received
adjuvant chemotherapy within eight weeks of
surgery. Results of the QI scores were fed back
to participating hospitals through an interactive
website that allowed hospitals to compare its
performance to other hospitals. A total of 182
hospitals participated in the first year we launched
the program in 2013. This expanded to 232 hospitals
in the following year and 297 hospitals in 2015.

2) Monitoring and Evaluation of National Cancer

Control Programs
The Division conducted a national patient
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experience survey and mailed out roughly 15,000
surveys to cancer patients throughout the country.
The purpose of the survey was to measure the
performance of the nation’s Cancer Control
Program through patient evaluations. Results of
the survey along with measured outcomes of other
performance indicators were put together into a
300-page final report describing the significance
of the indicators and the methods used to measure
them in detail. The reports were printed and
distributed to various stakeholders and prefectural
policymakers.

3) Rare Cancer Policy

We conducted various analyses using cancer
registry data and the cancer registry-linked DPC
database to describe the distribution and patterns
of care of rare cancer patients in Japan. We also
surveyed clinicians concerning their opinions about
the definition of “rare cancer” using epidemiological
data, in order to create an agreeable and meaningful
definition of the term. Findings from the analyses
and survey were reported to the Ministry of
Health, Labour, and Welfare’s Commission Expert
Group on Rare Cancer, and was used to further
define rare cancer and discuss priority issues in
Cancer Control Policy. The Division also hosted a
symposium aiming to foster open discussion on
the centralization of care for bone and soft-tissue
tumors among clinicians who are daily engaged in
the treatment of rare cancer patients. The Division
has been assigned the administrative task of
facilitating the Working Group for Rare Cancer
Policy by the Ministry of Health, Labour, and
Welfare in 2016.

Research training and Education

The Division received a continuous flow of
physicians and graduate students for research
training in 2015. We mentored two graduate



students: one pursuing a clinical doctorate and
another from a nursing-related doctorate program.
We accepted four medical students from The
University of Tokyo for a clerkship in Public
Health. The Division also established an Affiliate
Graduate Program with The University of Tokyo’s
Department of Public Health/Health Policy,
opening the doors to graduate school students who
are interested in gaining hands-on public health
training.

Future prospects

The Division supports evidence-based
policymaking and strives to improve the care of cancer

List of papers published in 2015

Journal

1. Inoue I, Higashi T, lIwamoto M, Heiney SP, Tamaki T, Osawa K,
Inoue M, Shiraishi K, Kojima R, Matoba M. A national profile of
the impact of parental cancer on their children in Japan. Can-
cer Epidemiol, 39:838-841, 2015

2. lwamoto M, Higashi T, Miura H, Kawaguchi T, Tanaka S, Ya-
mashita I, Yoshimoto T, Yoshida S, Matoba M. Accuracy of
using Diagnosis Procedure Combination administrative claims
data for estimating the amount of opioid consumption among
cancer patients in Japan. Jpn J Clin Oncol, 45:1036-1041,
2015

patients by monitoring the performance of cancer
policy and quality of care among cancer treatment
centers across the country. In addition to the current
activities, the Division is working to provide an
information exchange platform for specialists and
various stakeholders, designed to foster smooth
communication and active exchange of ideas for
cancer policy planning at the local government
level. The Division will continue to endeavor to
make clinically relevant and evidence-based policy
recommendations in order to help implement
meaningful cancer control programs in Japan.

3. Tsukada Y, Nakamura F, Iwamoto M, Nishimoto H, Emori Y,
Terahara A, Higashi T. Are hospitals in Japan with larger patient
volume treating younger and earlier-stage cancer patients? An
analysis of hospital-based cancer registry data in Japan. Jpn J
Clin Oncol, 45:719-726, 2015
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DivisioN oF ToBAacco PoLicy RESEARCH

Yumiko Mochizuki-Kobayashi, Tomoyasu Hirano, Yuriko Nishikawa

Introduction

The death toll attributable to tobacco use is
a manmade disaster worldwide; however, many
countries have successfully shown that such death
toll is avoidable with effective tobacco control
regulations. Thus, to achieve a global standard for
tobacco policies, our missions are research activities
and advocacies based on the following four pillars:
Monitoring and Evaluation, Development and
Research of Practical Programs, Public Education
and Information Services, and Promoting Policies
and Networking.

Routine and research activities

» Through government commissioned projects, we
collected information about the implementation
status of FCTC (Framework Convention
on Tobacco Control) Parties. Analysis and
evaluation were carried out by providing a
study panel.

We conducted participatory workshops
with elementary school children on tobacco
with respect to cancer education. Based on
the results, we considered ways to continue

helping to promote the "Tobacco Free Kids
Japan" program. In 2015, we carried out test
programs in Hakodate, Tokyo, and Kumamoto
and reported the results in the 9th Annual
Meeting of the Japan Society for Tobacco
Control.

+ We carried out a test trial of the quitline service

.

program, which was considered appropriate
to Japan's situation. The results are based on
the efficient dissemination of quitline, which
prepares the activities of semi-autonomous
scheme-building intended for the workplace
by private sectors. We registered the trademark
of quitline (Figure 1) and started a scheme that
combined supervision for private companies
with permission to use the trademark.

Through providing information and planning
assistance to various societies, non-governmental
organizations, and prefectural government
departments related to tobacco, and so forth,
we carried out networking and capacity
development. This year, we contributed to
reports on policy proposals, such as those by
the Science Council of Japan and the Tobacco
Control Medical-Dental Research Network.

RQuit
Ime

Figure 1. Quitline Logo, registered trademark of the National Cancer Center
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TAsK FORCE FOR NATIONAL CANCER REGISTRY

Hiroshi Nishimoto, Naoyuki Sato, Tomohiro Matsuda, Akiko Shibata, Mariko Niino, Masako Sato (-March 2015),

Rika Nabata (April 2015-), Yumi Nishikawa, Seiya Kondo

Introduction

The Project team was in charge of development
of the National Cancer Registry (NCR) in the
National Cancer Center (NCC), which will be
implemented in January 2016, according to the
Act on Promotion of Cancer Registry enacted in
December 2013, enacted by the Ministry of Health,
Labour and Welfare (MHLW).

Routine activities

1) Development of the National Cancer Registry
database system (NCR-DBS) and the network
linking the NCC and 47 prefectures

In collaboration with Fujitsu Ltd., the
team developed the NCR-DBS at NCC. The 47
prefectures and the NCC, through the NCR-DBS
server, were linked by a secured network (VPN),
and the prefectures were equipped with client PCs.
The electronic system for automated coding of
causes of death (Iris) was introduced in the NCC as
a sub-system of the NCR-DBS.

2) Development of the Prefectural Cancer Registry
Database System (Pref-DBS) and data migration
from the Standard Database System (SDS)

In order to maintain the consistency of
cancer statistics, the team developed the Pref-
DBS replacing the SDS, and had a contract of use
with the prefectures. Forty-two prefectures had
introduced the Pref-DBS, and data migration is
in progress. Ahead of the data migration, for an
efficient procedure, the team verified the quality of
cancer death data in seven prefectures.

3) Development of the Electronic Cancer Reporting
System (ECRS)

The team has developed the ECRS, by using
an auto-encrypting PDF format, and released it on
the website (ganjoho.jp) mainly for the clinics that
do not conduct a hospital-based cancer registration.

4) Plan for the online data submission network

The team discussed the future plans for the
online data submission network with the MHLW,
for online data submission by the hospitals with the
highest security.
5) Discussion on the government ordinance and

the manuals

The team discussed the settlement of the
government ordinance on the NCR. The team
developed several manuals for cancer reporting,
data security and data use. These manuals were
uploaded on the website.
6) Provision Information on the NCR

The team was in charge of development
of the website, creation of a cancer registry PR
movie, infographics, posters and a pamphlet on
cancer registration for the public. In July, the team
organized an educational workshop on the NCR for
cancer registrars and administrative officers. The
team supports all the 47 registries, by disseminating
up-to-date information through websites and
mailing lists, by setting up a Q&A service.

Future prospects

We will start the National Cancer Registry
(NCR) in the National Cancer Center (NCC), which
will be implemented in January 2016, based on the
activities of the project team.
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