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We are challenging to cure intractable hematological disorders such as leukemia
and lymphoma with the aid of hematopoietic stem cell transplantation (HSCT). Our
major stem cell source for recipients without suitable family donors is unrelated
cord blood, with which no less than 20 adult patients receive cord blood transplan-
tation (CBT) annually. Since 1998, we have performed around 350 cases of CBT,
which appears a distinguished experience in the world.
Recent advances in identification of tumor-specific therapeutic targets resulted in a
series of rationally designed therapeutic agents. In the field of hematological ma-
lignancies, we have already experienced remarkable clinical efficacies of molecu-
lar targeted drugs including tyrosine kinase inhibitors for Philadelphia-chromosome
positive leukemia, monoclonal antibodies (MAb) for CD20＋ B cell lymphoma and
CCR4＋ adult T cell leukemia/lymphoma (ATL), and proteasome inhibitors, immu-
nomodulatory drugs for multiple myeloma (MM), respectively. Additionally, novel
therapeutic modalities including anti-CD319 and anti-CD38 MAb are available for
MM. We extensively apply these molecular targeted therapies for in- and out-pa-
tients. Furthermore, our department is one of the hub facilities in Japan for clinical
practice and clinical research in ATL and Langerhans cell histiocytosis (LCH), both
of which are rare and intractable tumors.
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Next generation sequencing (NGS) of cancer
genome is now becoming prerequisite for accurate
diagnosis and proper treatment in clinical oncology
(Precision oncology). While the genomic regions for
NGS expand from a certain set of genes to whole
exome or whole genome, the resulting sequence
data becomes incredibly enormous, and then makes
it quite laborious to translate the genomic data into
medicine, so-called annotation and curation. We or-
ganized a clinical sequencing team and established
a bidirectional (bed to bench and bench to bed) sys-
tem to integrate clinical and genomic data in blood
cancers. We also started a collaborative research
with IBM Japan to adopt artificial or augmented in-
telligence (AI), Watson for Genomics (WG), to the
pipeline of medical informatics. Genomic DNA was
prepared from cancer cells as well as normal tissues
(buccal swab) in each patient, and subjected to
NGS. Sequence data was analyzed using an in-
house semi-automated pipeline in combination with
WG, which was used to identify candidate driver
mutations and relevant pathways, from which ap-
plicable drug information was deduced. Until now,
we have analyzed as many as 200 patients with he-
matological malignancies including AML, MDS,
MPN, et al., and could obtain many informative
findings. Although actionable mutations are quite
insufficient for clinical practice mainly due to the
lack of available molecular-targeted agents, our pre-
liminary results indicate that AI can be a promising
support tool for precision medicine.

2. Autologous peripheral blood stem cell trans-
plantation for double-refractory myeloma with
K-RAS an N-RAS mutations.
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Ochi K1, Kobayashi M1, Yusa N2, Shimizu E4,
Kawamata T3, Ohno N3, Yamaguchi R4, Imoto S5,
Furukawa Y2,6, Miyano S4, Imai Y3, Tojo A1,3: 1Di-
vision of Molecular Therapy, 2Department of Ap-
plied Genomics, IMSUT Hospital, 3Department of
Hematology/Oncology, IMSUT Hospital, 4Labora-
tory of Genome Database, 5Division of Health
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me Research, 7Center for Gene and Cell Therapy

The prognosis of multiple myeloma (MM) has

been improved due to the introduction of novel
agents like proteasome inhibitors and immuno-
modulatory drugs (IMiDs). However, some cases
are refractory to the use of novel agents, and the
prognosis of such cases is poor. A 53-year-old male
was diagnosed with MM and categorized as fol-
lows: Bence-Jones protein lambda type MM, Durie-
Salmon IIIA, international staging system (ISS)
stage II, and revised ISS stage II. Mutations in K-
RAS and IGH/FGFR3 translocation were detected at
diagnosis. His tumor was refractory to seven thera-
peutic regimens including bortezomib, IMiDs (le-
nalidomide, thalidomide, pomalidomide), conven-
tional chemotherapy, and radiation therapy. N-RAS
mutations, CKS1B gains, and C-MYC split signals
were detected after treatment. We performed high-
dose melphalan/autologous stem cell transplanta-
tion (HD-MEL/ASCT) as a salvage therapy and
achieved very good partial response. The correla-
tion between K-RAS mutations and poor prognosis
or between N-RAS mutations and reduced sensitiv-
ity to bortezomib is reported. However, RAS muta-
tions are reported as a favorable factor for HD-
MEL/ASCT. In general, mutations of both the K-
RAS and N-RAS are known to be mutually exclu-
sive. This rare MM case has mutations in both K-
RAS and N-RAS, and the possible relevance of
these mutations to both the refractoriness to novel
therapies and sensitivity to HD-MEL/ASCT is sug-
gested.

3. Therapy-related acute myeloid leukemia after
the long-term administration of low-dose
etoposide for chronic-type adult T-cell leuke-
mia-lymphoma.

Shimada N, Ohno N, Yuji K, Uchimaru K, Tojo A.

A 61-year-old woman with chronic-type adult T-
cell leukemia-lymphoma (ATL) had been taking
low-dose oral etoposide for progressive lymphocy-
tosis. After taking this for 3.5 years, she was diag-
nosed with therapy-related acute myeloid leukemia
(t-AML), with a chromosomal translocation of t (6:
11) (q27; q23). She thus received remission induc-
tion therapy, consolidation therapy, and allogeneic
hematopoietic stem cell transplantation. Although
both t-AML and ATL were in remissive states, she
died of a therapy-related infection within 1 year.
We reviewed 12 reported cases of AML complicat-
ing ATL to better characterize this unusual disease.
We should therefore include t-AML in the differen-
tial diagnosis when administering low-dose
etoposide for ATL over a long period of time.

4. Ponatinib in Japanese patients with Philadel-
phia chromosome-positive leukemia, a phase
1/2 study.
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In this Phase 1/2 study (NCT01667133), we evalu-
ated ponatinib (the third generation BCR-ABL tyro-
sine kinase inhibitor; 3G-TKI) and assessed its rec-
ommended dose in Japanese patients with chronic
myeloid leukemia (CML) resistant/intolerant to
dasatinib or nilotinib, or with Philadelphia chromo-
some-positive acute lymphoblastic leukemia (Ph＋
ALL) resistant/intolerant to >―1 TKI. The primary
endpoints were safety of the recommended dose
(Phase 1) and major cytogenetic response (MCyR)
by 12 months in chronic-phase CML (CP-CML) pa-
tients or major hematologic response (MaHR) by 6
months in patients with advanced phase disease
(Phase 2). MCyR was achieved/maintained by 12
months in 65％ of CP-CML patients; MaHR was
achieved by 6 months in 61％ of patients with ad-
vanced phase disease. The most common nonhema-
tologic grade 3/4 treatment-emergent adverse event
(AE) was hypertension (37％); common hematologic
grade 3/4 AEs were thrombocytopenia (57％), neu-
tropenia (34％), and leukopenia (26％). Overall, five
(14％) patients experienced arterial occlusive events
(AOEs); no grade 5 AOEs were reported. The
steady-state accumulation ratio of ponatinib (based
on area under the curve) ranged from 2.6 (15 mg/
day) to 1.3 (45 mg/day). In summary, ponatinib
demonstrated efficacy in Japanese patients with
CML and Ph＋ALL resistant/intolerant to prior TKI
treatment; safety data support a recommended
starting dose of 45 mg/day in these patients.

5. Clinical feature of CIDP in adult T-cell leuke-
mia-lymphoma patients after allogeneic stem
cell transplantation.

Hirano M1,2, Imai Y1, Jimbo K1,2, Ogawa M1,2, Ochi
K1,2, Kawamata T1, Yokoyama K1,2, Ohno N1, Uchi-
maru K1, Tojo A1,2: 1Department of Hematology/
Oncology, IMSUT Hospital, 2Division of Molecular
Therapy, 3Center for Gene and Cell Therapy

Chronic inflammatory demyelinating polyneuro-
pathy (CIDP) is a progressive or recurrent neuro-
logical disorder caused by diffuse demyelination of
peripheral nerves with muscle weakness or sensory
disorder. Immunological abnormality is supposed
to be involved in its pathogenesis. There are few re-
ports about CIDP developed after allogeneic stem
cell transplantation (allo-SCT). We investigated
clinical feature of adult T-cell leukemia-lymphoma
(ATL) patients who experienced CIDP after allo-
SCT. We retrospectively analyzed 44 ATL patients
who underwent allo-SCT at National Cancer Center
Hospital after induction chemotherapy at our hos-
pital. There were 3 patients (2men, 1 female, 57-68
years, 2 lymphoma type, and one acute leukemia
type) with polyneuropathy. They achieved partial
remission by induction chemotherapy. Complete re-
mission was achieved after peripheral blood SCT
and they developed chronic graft versus host dis-
ease (cGVHD) in multiple organs. Polyneuropahty
occurred from 1 month to 7 years after SCT. Based
on the results of nerve conduction study, examina-
tion of cerebrospinal fluid, and MRI, the polyneuro-
pathy in all cases was diagnosed as CIDP. HTLV-I-
associated myelopathy was excluded by negative
HTLV-1 antibody or absence of myelopathy. Nei-
ther corticosteroid nor intravenous immunoglobu-
lins was effective. Existence of accompanied
cGVHD suggested the possibility that CIDP oc-
curred due to some immune reaction related to
allo-SCT. It seems necessary to expand our study to
investigate the probability of occurrence, mecha-
nism, and appropriate treatment.
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1. Treatment of HIV infection in IMSUT hospital:
Statistical characteristics of HIV infected pa-
tients in IMSUT hospital this year

Tomohiko Koibuchi, Michiko Koga1, Hidenori
Sato, Lay Ahyoung Lim, Eisuke Adachi, Tadashi
Kikuchi1, Hitomi Nakamura, Takashi Odawara,
Hiroshi Yotsuyanagi1: 1Division of Infectious Dis-
eases, The Advanced Clinical Research Center

30 new patients with HIV-1 infection visited to
our hospital this year (from January 1 to December
31, 2017), and 546 patients in total are under medi-
cal management in our outpatient clinic. The total

number of HIV-infected in-patients during 2017
was 34. The number of total patients declined in
1997, as shown in Fig. 1, because a part of patients
as well as medical stuffs moved to newly estab-
lished AIDS Clinical Center in International Medi-
cal Center of Japan. However, the number of pa-
tients started to increase again after 1998 in accor-
dance with Japanese statistics of HIV-infected pa-
tients (Fig. 1). Anti-retroviral therapy (ART) has
been introduced to 538 HIV-infected patients in our
hospital, and most of their HIV viral loads have
been well controlled. After one year of ART, the vi-
ral loads become less than 100 copies/ml in 97.5％
of HIV-infected patients in our outpatient clinic,
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Founded in 1981, Department of Infectious Diseases and Applied Immunology
(DIDAI) started HIV clinic in 1986. In 2017, 30 new patients with HIV infection
have visited to our hospital and 546 patients in total are currently under our clini-
cal management. The total number of in-patients with HIV-infection during 2017
was 34, and 5 or 6 beds in our ward have been constantly occupied by patients
with not only HIV-infection but also other infectious diseases. Since the number of
the staff members of DIDAI is too small to care both outpatients and in-patients,
members of the Division of Infectious Diseases and the Department of Infectious
Disease Control join the clinic. IMSUT hospital provides the most up-to-date medi-
cal treatment to HIV-infected patients in Japan. DIDAI is also a treatment center in
Japan for international infectious diseases such as malaria and dengue fever.
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presumably underscored by the change in the
method of quantitative HIV-RNA assay. Conse-
quently, the patients are able to maintain good con-
dition as long as they keep excellent drug adher-
ence rates. The clinical management of HIV-infected
patients have been changing from how to treat op-
portunistic infections into how to control patients
with ART.

2. Creating Practice Guidelines for Treatment of
HIV-infected Patients in Japan

Tomohiko Koibuchi, Michiko Koga1, Hidenori
Sato, Lay Ahyoung Lim, Eisuke Adachi, Tadashi
Kikuchi1, Hitomi Nakamura, Takashi Odawara,
Hiroshi Yotsuyanagi1: 1Division of Infectious Dis-
eases, The Advanced Clinical Research Center

The Japanese guidelines for treatment of HIV-in-
fected patients have been established since 1998
with support from Ministry of Health, Labor and
Welfare. The representatives from our department
have played critical roles in development of the
current practice guidelines in Japan. It is vital to
create practice guidelines that are specific for the
unique genetic and social backgrounds of the HIV-
infected population in Japan. In collaboration with
other Japanese HIV-experts, the physicians from
our department update the practice guidelines an-
nually, as we deem necessary. The guidelines are
available at http://www.haart-support.jp/guideline.
htm and used widely by Japanese clinicians. It has
been downloaded 16,786 times in 2017. In Japan,
where the number of HIV-experts are limited com-

pared to other countries, the practice guidelines
have substantially improved the standard of care
for the HIV-infected patients in our country.

3. Treatment and Clinical Research of Tropical
Diseases in IMSUT hospital

Tomohiko Koibuchi, Michiko Koga1, Hidenori
Sato, Lay Ahyoung Lim, Eisuke Adachi, Tadashi
Kikuchi1, Hitomi Nakamura, Takashi Odawara,
Hiroshi Yotsuyanagi1: 1Division of Infectious Dis-
eases, The Advanced Clinical Research Center

Dozens of important medicines essential for treat-
ment of tropical or parasitic diseases are not li-
censed in Japan. For instance, artesunate and in-
jectable quinine for falciparum malaria, pyrime-
thamine and sulfadiazine for toxoplasmosis, etc. are
not licensed. Research Group on Chemotherapy of
Tropical Diseases, Research on Publicly Essential
Drugs and Medical Devices, Grant from the Minis-
try of Health, Labour and Welfare had been estab-
lished to cope with this situation. We are the medi-
cal institution of the research group using these or-
phan drugs if needed, and colleting clinical data.
Also we have clinics for overseas travelers. This
year, more than one hundred overseas travelers vis-
ited our clinic. The reasons of their visit included
prescription of malaria prophylaxis, hepatitis A/B
vaccination, other general health consultation, or
treatment of tropical diseases such as malaria, intes-
tinal amebiasis, post-exposure prophylaxis of rabies
and so on.

Publications
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Figure 1. Number of HIV-infected outpatients in IMSUT Hospital
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1. Clinical activities in IMSUT Hospital

Hirotoshi Tanaka, Noritada Yoshikawa, Toshiki
Eri, Hiroki Yamazaki, Erika Matsubara, Hiroyuki
Baba, Aya Oda, Masaaki Uehara

Rheumatologists at our division provide state-of-
the-art diagnosis and treatment for diseases that af-
fect the joints and connective tissues (rheumatic dis-
eases). Physicians in the specialty see nearly 5,000
patients each year. Our physicians have active basic
and clinical research projects and also are involved
in training of rheumatology specialists. Our rheu-
matologists treat many types of arthritis and auto-
immune diseases, including rheumatoid arthritis,
osteoarthritis, and collagen vascular diseases (e.g.,
systemic lupus erythematosus, polymyositis, and
vasculitic syndromes).
Rheumatologic services offered at IMSUT Hospital
include:
•Outpatient consultations
•Outpatient specialty care for patients with chro-
nic rheumatic diseases

•Hospital consultations
•Diagnostic and therapeutic intra-articular and

soft tissue injections and aspirations
•Diagnostic ultrasonography
•Education on rheumatologic diseases and treat-
ments
•Clinical trials

2. Development of novel approaches to over-
come undesired side effects of glucocorticoid
therapy

Hirotoshi Tanaka, Noritada Yoshikawa, Noriaki
Shimizu, Toshiki Eri, Hiroki Yamazaki, Takako
Maruyama, Akiko Souta-Kuribara, Erika Matsu-
bara, Yuki Tasaka, Aya Oda, Masaaki Uehara,
Yuji Nakamura, Akane Fukuda, Naoki Ito

Glucocorticoids (GC) have been used clinically
for decades as potent anti-inflammatory and im-
munosuppressive agents. Nevertheless, their use is
severely hampered by the risk of developing side
effects. Therefore, efforts to understand the complex
mechanisms underlying function of GC and GC re-
ceptor (GR) are ongoing. Our recent achievement
has been applied in clinical settings in IMSUT Hos-
pital.

IMSUT Hospital

Department of Rheumatology and Allergy
アレルギー免疫科

Professor Hirotoshi Tanaka, M.D., D.M.Sc.
Senior Assistant Professor Noritada Yoshikawa, M.D., D.M.Sc.
Project Senior Assistant Professor Noriaki Shimizu, Ph.D.
Assistant Professor Toshiki Eri, M.D., D.M.Sc.
Assistant Professor Hiroki Yamazaki, M.D., D.M.Sc.

教 授 医学博士 田 中 廣 壽
講 師 博士（医学） 吉 川 賢 忠
特任講師（兼務） 博士（工学） 清 水 宣 明
助 教 博士（医学） 江 里 俊 樹
助 教 博士（医学） 山 崎 広 貴

Our department is founded in 2001 to tackle systemic autoimmune inflammatory
diseases including rheumatoid arthritis, systemic lupus erythematosus and vasculi-
tic syndromes. We provide patients personalized and evidence-based medical
service. Moreover, we challenge cutting edge science of autoimmune, rheumatic
and allergic diseases and novel treatments for patients with these disorders. As
part of an elite teaching hospital, we also contribute to preparing the next genera-
tion of leading academic physicians, scientists and clinician-educators.
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(i) Development of novel GR regulators

Despite the established role of GC in controlling
short-term inflammation, and despite emerging evi-
dence supporting a disease modifying role in vari-
ous autoimmune disorders, concern for adverse
events associated with GC often limits their use.
Activation of the GR by GC regulates hundreds of
genes expression both positively and negatively. It
has become quite widely accepted that transrepres-
sion accounts for the majority of therapeutic, anti-
inflammatory effects of GC, whereas transactivation
is responsible for most side effects. This "trans-
repression hypothesis" has arisen a set of ideas
about how to discover novel anti-inflammatory
drugs that do not carry the same burden of side ef-
fects as GC. We have explored unique GR regula-
tors that have a different mode of action from clas-
sical GC. Recently we have demonstrated that cer-
tain ligands can modulate interdomain communica-
tion of the GR, which will eventually contribute to
isolation of novel category of ligands. Although
nowadays it is realized the transrepression vs trans-
activation concept is a too simplistic and far from
watertight approach, currently developed these
novel GR modulators have nevertheless been help-
ful in elucidating various molecular actions of the
GR. We further try to achieve a selective GR-medi-
ated activation of particular anti-inflammatory pro-
files may offer the potential for the development of
safer and disease-tailored GR-targeting medicines.

(ii) Clarification of tissue-specific effects of GC
and the development of molecular basis of
novel GC therapy

We have developed an efficient system to screen
out the target genes of GR in glucocorticoid-respon-
sive tissues, and are working with clarification of
tissue-specific effects of GC in skeletal muscles.
Skeletal muscle comprises ～40％ of body mass and
contributes not only to the structure and movement
of the body but also to nutrient storage and supply.
Recently, it has been shown that excessive loss of
muscle mass is associated with poor prognosis in
several diseases and the maintenance of healthy
muscles is crucial for preventing metabolic disor-
ders. Thus, elucidating the mechanisms of GC ac-
tion in skeletal muscle contribute to overcoming not
only GC-induced myopathy but also wide spectrum
of medical disorders. We investigated how GR-me-
diated gene expression coordinately modulates anti-
anabolic and catabolic actions to understand the
functional coupling of metabolism and volume
regulation in muscle. We identified REDD1 and
KLF15 genes as direct targets of GR. We demon-
strated that KLF15 participates in muscle catabo-
lism via the transcriptional regulation of atrogin-1
and MuRF1. Moreover, KLF15 affects mTOR through

BCAA degradation and negatively modulates my-
ofiber size. mTOR activation inhibits GR-mediated
transcription by suppressing GR recruitment onto
target genes, strongly suggesting a mutually exclu-
sive crosstalk between mTOR and GR. Pharma-
cological activation of mTOR with BCAA attenu-
ated GR-mediated gene expression, leading to the
substantial restoration of muscle in glucocorticoid-
treated rats. We, therefore, indicate the critical im-
portance of the interaction of GR and mTOR in the
regulation of metabolism-volume coupling in skele-
tal muscle. Recently, we have created skeletal mus-
cle-specific GR knockout mice (mGRKO) and re-
vealed that mGRKO show significant increase of
their myofiber size and muscle mass. Given this,
we have been working with the clinical trial in IM-
SUT hospital to verify our scenario in glucocorti-
coid-treated patients.

3. Development of novel modalities optimizing
metabolic condition and body composition
targeting transcriptional apparatus

Hirotoshi Tanaka, Noritada Yoshikawa, Noriaki
Shimizu, Toshiki Eri, Hiroki Yamazaki, Takako
Maruyama, Akiko Souta-Kuribara, Erika Matsu-
bara, Yuki Tasaka, Aya Oda, Masaaki Uehara,
Yuji Nakamura, Akane Fukuda, Naoki Ito,
Shin'ichi Takeda1: 1Department of Molecular
Therapy, National Institute of Neuroscience, Na-
tional Center of Neurology and Psychiatry

(i) Development of novel therapeutic modalities
against metabolic syndrome targeting the
skeletal muscle-liver-fat signalling axis

Obesity and its associated ills, such as diabetes
and metabolic syndrome, are increasing at an alar-
ming rate worldwide. The quest for antiobesity
therapies has been bolstered by recent work sug-
gesting that nuclear receptors and their coactivators
may represent tractable targets. We created mGRKO
and these mice show skeletal muscle hypertrophy
and loss of adipose tissues, suggesting that mGRKO
mimic the opposite phenotype against metabolic
syndrome. Metabolically, mGRKO mice show a
drastic shift of energy utilization and storage in
muscle, liver and adipose tissues. We investigated
that the resulting depletion of plasma alanine
serves as a cue to increase plasma levels of fibro-
blast growth factor 21 (FGF21) and activates liver-
fat communication, leading to the activation of
lipolytic genes in adipose tissues. Prolonged treat-
ment in wild-type mice with excess GC exhibited
metabolic syndrome involving central obesity, fatty
liver, and impaired glucose tolerance, as expected,
mGRKO mitigated such metabolic unhealthy phe-
notype. Targeting the skeletal muscle-liver-fat sig-
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nalling axis involving glucose-alanine cycle, there-
fore, would be a novel approach for treatment of
patients with obesity, diabetes and metabolic syn-
drome.

(ii) Clarification of functional crosstalk between
GR and sex hormone receptors for metabolic
regulation

The metabolic syndrome is basically a maturity-
onset disease. Typically, its manifestations begin to
flourish years after the initial dietary or environ-
mental aggression began. In addition, the metabolic
syndrome tends to appear more often and/or earlier
in adult males than in females, the differences in in-
cidence decreasing sharply after menopause, sug-
gesting that sex hormones and their receptors play
a certain role in metabolic pathways. Globally, in
the metabolic syndrome, there is a decrease in all
functions related to the androgen-estrogen system.
This decrease in systemic sex hormones may have
tissue-specific effects on androgen and/or estrogen-
responsive tissues such as adipose tissue and skele-
tal muscle. Recently, impaired estrogen receptor a
(ERa) and androgen receptor (AR) action has
shown to promote obesity and metabolic dysfunc-
tion in humans and mice. On the other hand, we
revealed that mGRKO shows the opposite pheno-
type against metabolic syndrome. Therefore, we hy-
pothesized that clarification of functional crosstalk
between GR and ERa/AR in adipose tissue and
skeletal muscle contributes to developing a novel
therapeutic modality for metabolic syndrome. Now,
we are challenging to unveil the crosstalk between
GR and ERa/AR in skeletal muscle by using
mGRKO, mERaKO, mGR/ERa double KO, mARKO,
mGR/AR double KO, ovariectomized, and orchiec-
tomized mice, and a mice model of Cushing's dis-
ease.

(iii) Development of novel therapeutic approach
for regeneration of skeletal muscle

Satellite cells comprise a functionally heterogene-
ous population of stem cells in skeletal muscle.
Separation of an undifferentiated subpopulation
and elucidation of its molecular background are
necessary to identify the reprogramming factors to
induce skeletal muscle progenitor cells. We found
that intracellular esterase activity distinguishes a
subpopulation of cultured satellite cells with high
stemness using esterase-sensitive cell staining re-
agent, calcein-AM. Gene expression analysis of this
subpopulation revealed that defined combinations
of transcription factors reprogrammed fibroblasts
into skeletal muscle progenitor cells. These repro-
grammed cells formed Dystrophin-positive mature
muscle fibers when transplanted into a mouse
model of Duchenne muscular dystrophy. These re-

sults highlight the new marker for heterogeneous
population of cultured satellite cells, potential
therapeutic approaches and cell sources for degen-
erative muscle diseases.

4. Analysis of direct and sex hormone-inde-
pendent action of sex hormone-binding
globulin (SHBG) for preventing chronic in-
flammation and metabolic syndrome

Hiroki Yamazaki, Noriaki Shimizu, Noritada Yo-
shikawa, Toshiki Eri, Masaaki Uehara, Aya Oda,
Yuki Tasaka, Takako Maruyama, Akiko-Souta
Kuribara, Naoki Ito, Yuji Nakamura, Akane Fu-
kuda, Hirotoshi Tanaka

Sex hormone-binding globulin (SHBG) regulates
the levels of free sex hormones. However, biologi-
cal functions through itself have been largely un-
known. In human studies, serum SHBG was nega-
tively correlated with obesity, dyslipidemia, meta-
bolic syndrome, insulin resistance, and type 2 dia-
betes. Moreover, the lower concentrations of SHBG
are correlated with higher level of serum inflamma-
tory markers. Recently, the chronic low-grade in-
flammatory condition that often accompanies the
metabolic syndrome has been implicated as a major
factor both in the installation of the metabolic syn-
drome and its associated pathophysiological conse-
quences. Thus, we hypothesized that SHBG may
exert anti-inflammatory effects and contribute to
preventing metabolic syndrome. We revealed that
SHBG treatment suppressed lipopolysaccharide-in-
duced inflammatory cytokine expressions in differ-
entiated 3T3-L1 adipocytes and murine peritoneal
macrophages independent of sex steroid hormones.
In co-culture system using mature 3T3-L1 cells and
murine peritoneal macrophages, we revealed that
inflammatory cytokine expressions were downregu-
lated by treatment with SHBG via suppressing
phosphorylations of JNK and ERK. We investigated
a novel function of SHBG and further studies are
warranted to develop a novel strategy against
metabolic syndrome.

5. Development of novel therapeutic approach
of systemic autoimmune diseases targeting
intestinal microbiota

Toshiki Eri, Kimito Kawahata1, Takeyuki Kan-
zaki2, Mitsuru Imamura2, Kazuya Michishita2, Lisa
Aakahira2, Ei Bannai2, Takeshi Satoh3, Kimura
Yasumasa3, Satoshi Uematsu3, Hirotoshi Tanaka,
Kazuhiko Yamamoto2: 1Division of Rheumatology
and Allergology, Department of Internal Medicine,
St. Marianna University School of Medicine, 2The
Department of Allergy and Rheumatology, The
University of Tokyo Hospital, 3Division of Innate
Immune Regulation, International Research and
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Development Center for Mucosal Vaccine, Insti-
tute of Medical Science, The University of Tokyo

T cell lymphopenia results in peripheral homeo-
static expansion in order to maintain the T cell im-
mune system, which is termed lymphopenia-in-
duced proliferation (LIP). LIP is a potential risk for
expanding autoreactive clones to become patho-
genic in human and murine autoimmune diseases.
However, the ontogeny of T cells that induce
autoantibody production by autoreactive B cells in
LIP remains unclear. Transfer of CD4＋CD25－ con-
ventional T (Tc) cells into T-cell-deficient athymic
nude mice has been previously reported as a LIP-
induced autoimmune model which develops organ-
specific autoimmune diseases and systemic antinu-
clear antibodies (ANAs). We show here that via LIP
in this model, Tc cells proliferated and differenti-
ated into PD-1＋CXCR5－ B-helper T cells, which
promoted splenic germinal center (GC) formation,
provided help for autoantibody-producing B cells,
and had distinctive features of follicular helper T
(Tfh) cells except that they lacked CXCR5. Intestinal
microbiota was essential for their generation, since
depletion of intestinal microbiota in recipient mice
by antibiotics resulted in a reduction of LIP-in-
duced PD-1＋CXCR5－ B-helper T cells and an ame-
lioration of autoimmune responses. Our findings
will contribute to the elucidation of the mechanism
of lymphopenia-induced autoimmunity and autoan-
tibody production, and will pave the way for mi-
crobiota-targeted novel therapeutic approaches to
systemic autoimmune diseases.

6. Clinical research for developing a novel ther-
apy preventing glucocorticoid-induced mus-
cle atrophy in patients with rheumatic dis-
eases

Hirotoshi Tanaka, Noritada Yoshikawa, Masaaki
Uehara, Aya Oda, Erika Matsubara, Hiroyuki
Baba, Naoki Ito, Yuki Tasaka, Takako Maru-
yama, Akiko Souta-Kuribara, Yuji Nakamura,
Akane Fukuda, Toshiki Eri, Hiroki Yamazaki, No-
riaki Shimizu, Shigeru Kiryu1, Fumitaka Naga-
mura2: 1Department of Radiology, IMSUT Hospi-
tal, 2Division of Advanced Medicine Promotion,
Advanced Clinical Research Center, IMSUT Hos-
pital, Institute of Medical Science, The University
of Tokyo

Reduction of skeletal muscle mass and resulting
weakness of peripheral and respiratory muscles
cause various clinical problems such as fatigue, frai-
lty, compromised lung function, and worse quality
of life. Maintaining skeletal muscle mass and stren-
gth, therefore, is critical to preserve full activity,
prevent obesity, and decrease the risk of heart dis-
ease, diabetes, and cancer. In rheumatology field,

reduction of skeletal muscle mass and strength are
often critical to negatively affect prognosis of the
patients. Especially, prolonged glucocorticoid (GC)
treatment for rheumatic disorders accelerates skele-
tal muscle atrophy known as GC-induced myopa-
thy. However, there is no standardized intervention
to prevent or treat this GC side effect. To overcome
this issue, we have studied precise mechanisms of
GC-induced skeletal muscle atrophy and revealed
that administration of branched-chain amino acids
(BCAA) ameliorates GC-induced muscle atrophy in
animal model. Therapeutic effects of BCAA, how-
ever, have been reported to be controversial, most
possibly because of the absence of standard proto-
col and evaluation procedure of treatment outcome.
Given this, we precisely studied the administration
procedure of BCAA in rodent model of GC-induced
myopathy and found that bolus oral administration
is mandatory to elicit such extent of mTOR activa-
tion that restores muscle mass. Moreover, we estab-
lished the quantitative methods for assessing GC-
induced skeletal muscle atrophy in patients with
rheumatic disorders, compared with bioelectrical
impedance analysis (BIA), computed tomography
(CT), and magnetic resonance imaging (MRI). Based
on this research, we conducted a clinical trial in IM-
SUT Hospital, "Effect of branched-chain amino
acid - enriched beverage "Amino - Value [CONC.]"
supplementation in patients with glucocorticoid -
induced muscle atrophy (UMIN000006972)". We re-
vealed that BCAA supplementation in patients with
rheumatic disorders taking GC might be safe and,
at least in part, improve their skeletal muscle mass,
strength, and function. Moreover, we are now chal-
lenging to identify non-invasive biomarkers for de-
tecting the subjects affected or at risk of GC-in-
duced myopathy and various types of muscle atro-
phy.

7. Clinical Trial: A phase I clinical trial of rice-
based oral cholera vaccine IMSUT-MR1501 in
healthy volunteers. (UMIN000018001)

(Collaborative project of IMSUT and IMSUT Hos-
pital)

The team of Professor Hiroshi Kiyono (Division
of Mucosal Immunology, IMSUT) succeeded in de-
veloping a molecularly uniform rice-based oral cho-
lera vaccine (MucoRice-CTB) by using an overex-
pression system for modified cholera toxin B subu-
nit, and confirmed that orally administered rice-
based vaccine effectively inhibited cholera toxin-in-
duced diarrhea in mice. To establish MucoRice-CTB
for human use, hygromycin phosphotransferase se-
lection marker-free MucoRice-CTB line 51A was de-
veloped. MucoRice-CTB was new generation of mu-
cosal vaccine, "Cold-chain- and Needle-free Rice-
based Vaccines", which is promising especially in
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developing countries.
For clinical trials, they established a prototype of

a closed MucoRice hydroponic factory at IMSUT,
which was approved as GMP (Good Manufacturing
Practices) factory by the Japanese Ministry of
Health, Labour and Welfare in 2014. We prepared a
"First-in-man" clinical trial phase I study of Muco-
Rice-CTB in cooperation of many departments of
the hospital. After the consultation with PMDA

(Pharmaceuticals and Medical Devices Agency) in
January 2015, this clinical trial was registered at
UMIN Clinical Trial Registry (UMIN000018001) and
approved by the Institutional Review Board of IM-
SUT (26-55) in March 2015. The randomized, dou-
ble-blind, dose-escalation, placebo-controlled study
was launched in June 2015 and the results of this
clinical trial will be published in near future.

Publications

Eri T, Kawahata K, Kanzaki T, Imamura M, Michi-
shita K, Akahira L, Bannai E, Yoshikawa N, Ki-
mura Y, Satoh T, Uematsu S, Tanaka H, and
Yamamoto K. Intestinal microbiota link lym-
phopenia to murine autoimmunity via PD-1＋
CXCR5－/dim B-helper T cell induction. Sci Rep. 7:
46037, 2017

Ito N, Kii I, Shimizu N, Tanaka H and Takeda S.
Direct reprogramming of fibroblasts into skeletal
muscle progenitor cells by transcription factors
enriched in undifferentiated subpopulation of sat-
ellite cells Sci Rep. 7(1): 8097, 2017

Matsubara E, Yoshikawa N, Hosono O, Baba H, Eri
T, Uehara M, Oda A, Sekita C, Taniguchi A, and
Tanaka H. A rheumatoid arthritis patient compli-
cated with adenine phosphoribosyltransferase de-
ficiency and unilateral renal agenesis: a first case
report. Modern Rheumatology Case Reports, 1: 1,
15-19, 2017
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Tanaka H, Shimizu N, Yoshikawa N. Role of skele-
tal muscle glucocorticoid receptor in systemic en-
ergy homeostasis Exp Cell Res. 360(1): 24-26, 2017

Yoshikawa N, Shimizu N, Uehara M, Oda A, Ma-
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Kiryu S, and Tanaka H. The effects of bolus sup-
plementation of branched-chain amino acids on
skeletal muscle mass, strength, and function in
patients with rheumatic disorders during gluco-
corticoid treatment. Mod Rheumatol. 27(3): 508-
517, 2017
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1. Treatment of drug-resistant Helicobacter py-
lori infection

Matsubara Y., Hirata Y.

Some patients fail to respond first- and second-
line Helicobacter pylori (H. pylori) eradication ther-
apy, but third-line eradication is not always done.
Meanwhile, penicillin allergy patients do not take
routine eradication medicines because insurance
coverage regimens in japan include penicillin. In
IMSUT, H. pylori out-patient clinic, we give eradica-
tion therapy for these patients at their own ex-
pense, and high rates of successful eradication have
been achieved.

2. Endoscopic examination in IMSUT Hospital
(Department of General Medicine)

Matsubara Y., Hirata Y.

548 cases of upper gastrointestinal endoscopy
and 208 cases of colonic endoscopy were performed
from April 1 to December 31, 2017. We have diag-
nosed relatively rare disease (eg. infectious disease,
malignancy, other disease) in patients with immune
dysfunction. We also participated in endoscopic
health check up in Minato Ward.

3. Treatment of patients with advanced cancer.

Hijikata Y.

Eighteen patients with advanced cancer received
medical management in our department between
April 1 and December 31, 2017. As shown in Table
1, patients with various types of cancer were

IMSUT Hospital

Department of General Medicine
総合診療科

Head, Professor Hiroshi Yotsuyanagi, M.D., D.M.Sc.
Associate Professor Yoshihiro Hirata, M.D., D.M.Sc.
Senior Assistant Professor Yasuo Matsubara, M.D., D.M.Sc.
Project Assistant Professor Yasuki Hijikata, M.D., D.M.Sc.

教 授（兼務） 博士（医学） 四 柳 宏＊1

准教授（兼務） 博士（医学） 平 田 喜 裕＊2

講 師 博士（医学） 松 原 康 朗
特任助教（兼務） 博士（医学） 土 方 康 基＊3

【兼務】
＊1Division of Infectious Diseases, The Advanced Clinical Research Center
（先端医療研究センター感染症分野）
＊2Division of Advanced Genome Medicine, The Advanced Clinical Research Center
（先端医療研究センター先端ゲノム医学分野）
＊3Corporate Sponsored Research Programs, Social Cooperation Research Programs, Project Division of ALA
Advanced Medical Research（寄付研究部門・社会連携研究部門 ALA先端医療学社会連携研究部門）

The division of general medicine was founded in 2017 taking over the department
of advanced medical science. Our aim is to practice total human medical care at
IMSUT hospital conducting exploratory clinical research. The members specialize
in gastroenterology, oncology, cardiology, endocrinology/metabolism. We have just
started our new project in general medicine.
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treated by standard therapy including chemother-
apy, molecular target drugs, immune checkpoint
blockade, surgery and radiation therapy. By the
help of special patient support team undergirded
by conference twice a week, overall survival of our
patients was longer than respectively reported
overall survival. Importantly, it looked like they en-
joyed their stay in our hospital. We actively make
use the patient's cancer genome data to introduce
the best treatment for patient refractory to standard
treatment after the approval of our ethical commit-
tee. We also are trying to start clinical trials of new
immune therapy targeting standard chemotherapy
refractory cases.
Our team has recently published following

manuscript in the international journal.

A phase I clinical trial of RNF43 peptide-related
immune cell therapy combined with low-dose cy-
clophosphamide in patients with advanced solid tu-
mors (PLoS One. 2018 Jan 2: 13(1): e0187878)
The objective of this study was to investigate the

safety and the tolerability of combined cellular im-
munotherapy with low-dose cyclophosphamide
(CPA) in patients with advanced solid tumors. This
study targeted a novel tumor-associated antigen,
ring finger protein 43 (RNF43). Eligible patients
were resistant to standard therapy, HLA-A＊24:02-
or A＊02:01-positive and exhibiting high RNF43 ex-
pression in their tumor cells. They were adminis-
tered 300 mg/m2 CPA followed by autologous lym-
phocytes, preliminarily cultured with autologous
RNF43 peptide-pulsed dendritic cells (DCs), RNF43
peptide-pulsed DCs and systemic low dose inter-
leukin-2. The primary endpoint was safety whereas
the secondary endpoint was immunological and
clinical response to treatment. Ten patients, in total,
were enrolled in this trial. Primarily, no adverse
events greater than Grade 3 were observed. Six out
of 10 patients showed stable disease (SD) on day
49, while 4 other patients showed progressive dis-
ease. In addition, one patient with SD exhibited a
partial response after the second trial. The fre-
quency of regulatory T cells (Tregs) in patients with
SD significantly decreased after CPA administra-
tion. The ratio of interferon-g-producing, tumor-re-
active CD8＋ T cells increased with time in patients
with SD. We successfully showed that the combina-
tion of immune cell therapy and CPA was safe,
might induce tumor-specific immune responses and
clinical efficacy, and was accompanied by a de-
creased ratio of Tregs in patients with RNF43-posi-
tive advanced solid tumors.

Publications

1. Niikura R, Hirata Y, Suzuki N, Yamada A, Ha-
yakawa Y, Suzuki H, Yamamoto S, Nakata R,
Komatsu J, Okamoto M, Kodaira M, Shinozaki T,
Fujishiro M, Watanabe T, Koike K. Colonoscopy
reduces colorectal cancer mortality: A multicen-
ter, long-term, colonoscopy-based cohort study.
PLoS One. 2017 Sep 28: 12(9): e0185294. doi:
10.1371/journal. pone. 0185294. eCollection 2017.
PubMed PMID: 28957370: PubMed Central
PMCID: PMC5619740.

2. Shichijo S, Hirata Y, Niikura R, Hayakawa Y,
Yamada A, Koike K. Association between gastric
cancer and the Kyoto Classification of Gastritis. J
Gastroenterol Hepatol. 2017 Sep: 32: 1581-1586.

3. Nakagawa R, Muroyama R, Saeki C, Goto K,
Kaise Y, Koike K, Nakano M, Matsubara Y,
Takano K, Ito S, Saruta M, Kato N, Zeniya M.
miR-425 regulates inflammatory cytokine pro-
duction in CD4＋ T cells via N-Ras upregulation

in primary biliary cholangitis. J Hepatol. 2017
Jun: 66(6): 1223-1230.

4. Arai J, Goto K, Stephanou A, Tanoue Y, Ito S,
Muroyama R, Matsubara Y, Nakagawa R, Mori-
moto S, Kaise Y, Lim LA, Yoshida H, Kato N.
Predominance of regorafenib over sorafenib: res-
toration of membrane-bound MICA in hepatocel-
lular carcinoma cells. J Gastroenterol Hepatol.
2017 Oct 21. doi: 10.1111/jgh. 14029. [Epub ahead
of print] MID: 29055152.

5. Kato M, Hamada-Tsutsumi S, Okuse C, Sakai A,
Matsumoto N, Sato M, Sato T, Arito M,
Omoteyama K, Suematsu N, Okamoto K, Kato T,
Itoh F, Sumazaki R, Tanaka Y, Yotsuyanagi H,
Kato T, Kurokawa MS. Effects of vaccine-ac-
quired polyclonal anti-HBs antibodies on the
prevention of HBV infection of non-vaccine
genotypes. J Gastroenterol. 2017 Feb 14. [Epub
ahead of print]

Table 1. Types of malignant disease in 2017

Type of disease Number

Gastric cancer 5

Lung cancer 3

Breast cancer 3

Head and neck cancer 2

Gall bladder cancer 1

Cutaneous T cell Lymphoma 1

Diffuse large B cell lymphoma 1

Neuroendcrine carcinoma 1

Pancreatic cancer 1
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6. Hijikata Y, Okazaki T, Tanaka Y, Murahashi M,
Yamada Y, Yamada K, Takahashi A, Inoue H,
Kishimoto J, Nakanishi Y, Oda Y, Nakamura Y,
Tani K. A phase I clinical trial of RNF43 peptide-
related immune cell therapy combined with low-

dose cyclophosphamide in patients with ad-
vanced solid tumors. PLos One. 2018 Jan 2; 13(1):
e0187878. doi: 10.1371/journal. pone. 0187878.
eCollection 2018.
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1. Genetic testing of human neoplasms

Nozomi Yusa, Yoichi Furukawa

As a part of clinical service, we have performed
genetic analysis of human neoplasms such as leuke-
mia and colorectal cancer. In 2017, a total of 539 ge-
netic analyses were performed in our department.
The results were utilized for the precise classifica-
tion of neoplasms, evaluation of disease status, se-
lection of therapeutic drugs, and evaluation of the
response to treatment.

2. Genetic counseling and related activities

Yoichi Furukawa, Yoshinori Murakami, Yataro
Daigo, Tsuneo Ikenoue, Koichiro Yuji, Makoto
Hirata, Reiko Sada, Mitsuko Nakazawa, Momoyo
Ohki1, Yoshinari Miyamoto2, Masae Ono3, Masa-
hiko Suzuki4, Mayumi Tamari4, Toshihiro Tana-
ka5, Shiro Ikegawa6, Hidewaki Nakagawa6, Natsu-
ko Watanabe7, Ai Yoshihara7, Toru Akiyama8:
1Bunkyo University, 2National Center for Global
Health and Medicine, 3Tokyo Teishin Hospital,
4Jikei Medical University, 5Tokyo Medical and
Dental University, 6Center for Integrative Medical
Sciences, RIKEN, 7Ito Hospital, 8Jichi Medical

University.

We provided genetic counseling and genetic tests
to clients who visited our counseling clinic. In 2017,
we had a total of 40 counseling cases including fa-
milial breast cancer, Lynch syndrome, familial ade-
nomatous polyposis, Peutz-Jeghers syndrome, mul-
tiple endocrine neoplasia, Von Hippel-Lindau syn-
drome, Charcot-Marie-Tooth disease, spinocerebel-
lar ataxia, and myotonic dystrophy. In the counsel-
ing, we provided appropriate information about he-
reditary diseases and took psychological care of the
clients in collaboration with a clinical psychologist.
Genetic testing was performed in five cases with in-
formed consent after thoughtful discussion about
its merit and demerit.
Systematic surveillance programs are provided

for the clients susceptible for hereditary tumors.

3. Elucidation of genetic characteristics of hu-
man tumors and mechanisms of their devel-
opment

Kiyoshi Yamaguchi1, Tsuneo Ikenoue, Yoichi Fu-
rukawa: 1Division of Clinical Genome Research,
Advanced Clinical Research Center

IMSUT Hospital

Department of Applied Genomics
ゲノム診療科

Professor Yoichi Furukawa, M.D., Ph.D.
Professor Yoshinori Murakami, M.D., Ph.D.
Associate Professor Tsuneo Ikenoue, M.D., Ph.D.

教 授（兼務） 博士（医学） 古 川 洋 一
教 授（兼務） 医学博士 村 上 善 則
准教授（兼務） 博士（医学） 池 上 恒 雄

Our department has been working on the application of human genome informa-
tion in clinics. As clinical services in IMSUT Hospital, we provide genetic counsel-
ing, genetic tests for human malignancies such as leukemia and cancer, and a
surveillance program for patients with hereditary colorectal cancer. In addition, we
have been carrying out two research projects; 1) determination of genetic altera-
tions in human tumors, and elucidation of the mechanisms underlying their devel-
opment, and 2) clinical sequencing for the implementation of genomic medicine.
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We analyzed genetic alterations in Japanese pseu-
domyxoma peritonei of the colon (PMP) using mul-
tiplex PCR-based targeted enrichment and next
generation sequencing (NGS).
We previously analyzed 18 PMPs containing 10

low-grade tumors (DPAMs) and 8 high-grade tu-
mors (PMCAs). As a result, a total of 35 somatic
mutations were identified. Frequent mutations were
identified in KRAS (14/18) and GNAS (8/18), but
their frequencies were not significantly different be-
tween DPAMs and PMCAs. On the other hand,
TP53 mutations were found in PMCAs (3/8), but
not in the DPAMs. PIK3CA and AKT1 mutations
were also identified in two PMCAs, but not in the
DPAMs. These results suggest that KRAS and/or
GNAS mutations are common genetic features of
PMP, and that mutations in TP53 and/or genes re-
lated to the PI3K-AKT pathway may render malig-
nant properties to PMP. To comprehensively under-
stand genetic alterations in PMP, we extensively
analyzed PMP tumors and matched normal colonic
mucosa by the whole-genome sequencing and RNA
sequencing. Ongoing analysis of genetic and tran-
scriptome data will provide the better understand-
ing of tumor characteristics, and facilitate the devel-
opment of personalized medicine for PMP.

4. Clinical sequence for the implementation of
genomic medicine

Kiyoshi Yamaguchi1, Tsuneo Ikenoue, Yoichi Fu-
rukawa, Mitsuhiro Komura2, Eigo Shimizu2, Rui
Yamaguchi2, Tetsuo Shibuya3, Satoru Miyano2,3,
Takanori Hasegawa4, Seiya Imoto4, Masayuki Ko-
bayashi5, Kazuaki Yokoyama5, Arinobu Tojyo5,
Koichiro Yuji6: 1Division of Clinical Genome Re-
search, Advanced Clinical Research Center, 2Labo-
ratory of DNA Information Analysis, 3Laboratory
of Sequence Analysis, Human Genome Center, 4Di-
vision of Health Medical Data Science, Health In-
telligence Center, 5Division of Molecular Therapy,
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Cancer cells accumulate multiple genetic and epi-
genetic changes in the genome. NGS allowed us to
analyze the comprehensive human genome, and fa-
cilitated the identification of germline changes re-
sponsible for hereditary diseases and somatic al-
terations in human neoplasms. In collaboration
with Human Genome Center, Health Intelligence
Center, and Advanced Clinical Research Center, we
have been working on the determination of germ-
line mutations in patients suspected of hereditary
colon tumor and application of a cognitive comput-
ing system for the personalized medicine. These
projects are aimed to use the information of per-
sonal genome and/or cancer genome in clinic, and
apply the data for their diagnosis and treatment.
In the first project, we have applied NGS technol-

ogy for unexplained cases with familial polyposis.
For example, we had a patient with synchronous
carcinomas and oligo-polyps in the colon. Although
we suspected Lynch syndrome on the basis of the
patient's family history, any pathogenic mutations
in the mismatch repair genes including MSH2,
MLH1, and MSH6 were not found in the patient.
Subsequently, whole-genome sequencing of the pe-
ripheral blood DNA identified a frameshift muta-
tion in the POLE gene. Recently, mutations in the
polymerase genes have been identified as rare
cause of multiple early-onset adenomas and carci-
nomas, a condition termed polymerase proofread-
ing associated polyposis (PPAP). These data indi-
cated the patient with PPAP, and demonstrated the
usefulness of NGS in clinical diagnosis of cancer.
In the second project, we have been testing inter-

pretation of genomic data using IBM Watson for
Genomics (WfG). After written informed consent
was obtained from the patients with colorectal,
breast, pancreatic, tongue cancer, lymphoma, and
hepatoblastoma, they were enrolled in this study.
Genetic alterations in their tumors were determined
by NGS and the data were subsequently analyzed
by WfG. The results of WfG including predicted
driver mutations and suggested actionable drugs
were discussed in the Tumor Board meeting of this
project, which is held every two weeks.
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The Department of Radiology undertakes radiology service at IMSUT hospital.
The expertise includes general diagnostic radiology, neuroradiology, clinical nu-
clear medicine, and radiation therapy. Board-certified radiologists at the Depart-
ment of Radiology conduct all examinations of CT, MRI, angiography, and nuclear
medicine. Radiological reports are made by the radiologists. In addition, several
clinical studies are being conducted in collaboration with other departments or in-
stitutions. We also investigate the technical aspects of molecular imaging with in-
tact small animals for its application to preclinical studies using optical imaging
system and MRI.

The Department of Radiological Technology constitutes the hospital radiology
service together with the Department of Radiology. Plain radiography, dual-energy
X-ray absorptiometry, and barium studies are also available at the Department of
Radiological Technology, other than CT, MRI, and radioisotope examinations.
More than 10,000 patients visit the department every year. Radiologic technolo-
gists at the department make an effort to provide high quality medical images in
daily practice as well as to reasonably reduce radiation exposure of a patient dur-
ing examination.
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First, we investigated diagnostic performance of a
deep learning method with a convolutional neural
network (CNN) for the differentiation of liver
masses at dynamic contrast agent-enhanced com-
puted tomography (CT). This clinical retrospective
study used CT image sets of liver masses over three
phases (unenhanced, arterial, and delayed). Masses
were diagnosed according to five categories (cate-
gory A, classic hepatocellular carcinomas [HCCs];
category B, malignant liver tumors other than clas-
sic and early HCCs; category C, indeterminate
masses or mass-like lesions [including early HCCs
and dysplastic nodules] and rare benign liver
masses other than hemangiomas and cysts; category
D, hemangiomas; and category E, cysts). Supervised
training was performed by using 55,536 image sets
obtained in 2013 (from 460 patients, 1068 sets were
obtained and they were augmented by a factor of
52 [rotated, parallel-shifted, strongly enlarged, and
noise-added images were generated from the origi-
nal images]). The CNN was composed of six convo-
lutional, three maximum pooling, and three fully
connected layers. The CNN was tested with 100
liver mass image sets obtained in 2016 (74 men and
26 women; mean age, 66.4 years±10.6 [standard
deviation]; mean mass size, 26.9 mm±25.9; 21,
nine, 35, 20, and 15 liver masses for categories A, B,
C, D, and E, respectively). Training and testing
were performed five times. Accuracy for categoriz-
ing liver masses with CNN model and the area un-
der receiver operating characteristic curve for dif-
ferentiating categories A-B versus categories C-E
were calculated. Median accuracy of differential di-
agnosis of liver masses for test data were 0.84. Me-
dian area under the receiver operating characteristic
curve for differentiating categories A-B from C-E
was 0.92. In conclusion, deep learning with CNN
showed high diagnostic performance in differentia-
tion of liver masses at dynamic CT.
Second, we investigated the performance of a

deep convolutional neural network (DCNN) model
in the staging of liver fibrosis using gadoxetic acid-
enhanced hepatobiliary phase magnetic resonance
(MR) imaging. This retrospective study included
patients for whom input data (hepatobiliary phase
MR images, static magnetic field of the imaging
unit, and hepatitis B and C virus testing results
available, either positive or negative) and reference
standard data (liver fibrosis stage evaluated from
biopsy or surgical specimens obtained within 6
months of the MR examinations) were available
were assigned to the training (534 patients) or the
test (100 patients) group. For the training group (54,
53, 81, 113, and 233 patients with fibrosis stages F0,
F1, F2, F3, and F4, respectively; mean patient age,
67.4±9.7 years; 388 males and 146 females), MR

images with three different section levels were aug-
mented 90-fold (rotated, parallel-shifted, brightness-
changed and contrast-changed images were gener-
ated; a total of 144 180 images). Supervised training
was performed by using the DCNN model to mini-
mize the difference between the output data (fibro-
sis score obtained through deep learning [FDL
score]) and liver fibrosis stage. The performance of
the DCNN model was evaluated in the test group
(10, 10, 15, 20, and 45 patients with fibrosis stages F
0, F1, F2, F3, and F4, respectively; mean patient
age, 66.8 years±10.7; 71 male patients and 29 fe-
male patients) with receiver operating characteristic
(ROC) analyses. The FDL score was correlated sig-
nificantly with fibrosis stage (Spearman rank corre-
lation coefficient: 0.63; P < .001). Fibrosis stages F4,
F3, and F2 were diagnosed with areas under the
ROC curve of 0.84, 0.84, and 0.85, respectively. In
conclusion, the DCNN model exhibited a high di-
agnostic performance in the staging of liver fibrosis.

2. Role of delayed-time-point imaging during ab-
dominal and pelvic cancer screening using
FDG-PET/CT in the general population

Naganawa S1, Yoshikawa T3, Yasaka K, Maeda E3,
Hayashi N3, Abe O: 1Department of Radiology,
Graduate School of Medicine, The University of
Tokyo, 3Department of Computational Diagnostic
Radiology and Preventive Medicine, The Univer-
sity of Tokyo Hospital

Although delayed-time-point imaging is expected
to improve the results of [F]-fluorodeoxyglucose
(FDG)-positron emission tomography/computed to-
mography (PET/CT), how examinees will benefit
from dual-time-point imaging versus initial-time-
point imaging alone, remains unclear. This study
investigated the role of delayed-time-point imaging
in improving the results of abdominal and pelvic
cancer screening using FDG-PET/CT. This retro-
spective review included 3131 screening results (av-
erage subject age: 55.5 years, range: 40-88 years).
First, 2 nuclear medicine physicians tentatively
evaluated whole-body initial-time-point PET/CT
scans. Subsequently, delayed-time-point imaging of
the abdomen and pelvis was performed approxi-
mately 150 min after FDG injection, followed by re-
evaluation for necessary changes. All changed re-
cords were retrospectively reviewed and classified
as either lesions that were found in initial-time-
point images but were changed into negative by
adding delayed scan or newly detected findings of
suspected malignancy on delayed-time-point im-
ages; lesions suspected to be malignant were sub-
jected to further pathologic review. Diagnostic per-
formance according to sensitivity, specificity, accu-
racy, positive predictive value (PPV), and negative
predictive value (NPV) were calculated and com-
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pared between initial-time-point and dual-time-
point imaging. Fifty-four records were changed af-
ter addition of the delayed-time-point imaging. Of
the 105 suspected malignancies on initial-time-point
images, 10 were changed into negative following
the delayed scan. In addition, 44 lesions were
newly detected as suspected malignancies on de-
layed-time-point images. Thirty-six lesions were
proven to be pathologically malignant. Of these, 26
were detected on initial-time-point images, and 8
lesions (gastrointestinal adenocarcinoma, 6; prostate
adenocarcinoma, 2) were observed on delayed-time-
point images. The sensitivity of dual-time-point im-
aging (58.6％ [34/58]) was significantly higher than
that of initial-time-point imaging only (44.8％ [26/
58]) (P = .005); however, specificity and accuracy of
dual-time-point imaging (96.6％ [2968/3073] and
95.9％ [3002/3131], respectively) were significantly
lower than those of initial-time-point imaging only
(97.4％ [2994/3073] and 96.5％ [3020/3131], respec-
tively) (P<.0001 and P=.013, respectively). There
were no significant differences in PPV (initial-time-
point imaging: 24.8％ [26/105], dual-time-point im-
aging: 24.5％ [34/139]) and NPV (98.9％ [2994/3026]
and 99.2％ [2968/3073], respectively). The inclusion
of delayed PET/CT in screening examinations facili-
tated the detection of pathologically malignant le-
sions, particularly in the gastrointestinal tract, while
also detecting benign and false-negative lesions.

3. Gadoxetate disodium-induced tachypnoea
and the effect of dilution method: A proof-of-
concept study in mice

Akai H, Yasaka K, Nojima M4, Kunimatsu A,
Inoue Y5, Abe O, Ohtomo K6, Kiryu S: 4Division of
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Clinical Research Center, The Institute of Medical
Science, The University of Tokyo, 5Department of
Diagnostic Radiology, Kitasato University School
of Medicine, 6International University of Health
and Welfare

We performed this experiment to directly investi-
gate the rapid respiratory effect of gadoxetate diso-
dium in an experimental study using mice. After
confirming the steady respiratory state under gen-
eral anaesthesia, eight mice were injected with all
test agents in the following order: phosphate-buff-
ered saline (A,control group), 1.25 mmol/kg of
gadoteridol (B) or gadopentetate dimeglumine (C),
or 0.31 mmol/kg of gadoxetate disodium (D, E).
The experimenter was not blinded to the agents.
The injection dose was fixed as 100 mL for Groups
A-D and 50 mL for Group E. We continuously
monitored and recorded respiratory rate (RR), pe-
ripheral oxygen saturation (SpO2), and heart rate.
The time-series changes from 0 to 30 s were com-
pared by the linear mixed method. As a result,

Groups D and E showed the largest RR increase
(20.6 and 20.3 breaths/min, respectively) and were
significantly larger compared to Group A (3.36
breaths/min, both P<0.001). RR change of Groups D
and E did not differ. RR change of Groups B and C
was smaller (0.72 and 12.4 breaths/min, respec-
tively) and did not differ statistically with Group A.
Significant bradycardia was observed only in
Group C (P<0.001). SpO2 was constant in all
groups. In conclusion, gadoxetate disodium causes
a rapid tachypnoea without significant change of
SpO2 and heart rate regardless of the dilution
method.

4. New prognostic feature for resected hepato-
cellular carcinoma; Radiomics analysis via
dynamic-enhanced computed tomography
with a machine learning classifier

Akai H, Yasaka K, Kunimatsu A, Nojima M,
Kokudo T7, Kokudo N7, Hasegawa K7, Abe O, Oh-
tomo K, Kiryu S: 7Division of Hepato-Biliary-Pan-
creatic Surgery, Department of Surgery, Graduate
School of Medicine, The University of Tokyo

We investigated the impact of random survival
forest (RSF) classifier trained by radiomics features
over the prediction of the overall survival of pa-
tients with resectable hepatocellular carcinoma
(HCC). The dynamic computed tomography data of
127 patients newly diagnosed with resectable HCC
were retrospectively analyzed. After manually set-
ting the region of interest to include the tumor
within the slice at its maximum diameter, texture
analyses were performed with or without a Lapla-
cian of Gaussian filter. Using the extracted 96 quan-
titative texture features, RSFs were trained using
10-fold cross-validation to predict the individual
risk for each patient on disease free survival (DFS)
and overall survival (OS). The associations between
individual risk and DFS or OS were evaluated us-
ing Kaplan-Meier analysis. The effects of the pre-
dicted individual risk and clinical variables upon
OS were analyzed using a multivariate Cox propor-
tional hazards model. As a result, among the 96
quantitative texture features, RSF extracted 8 of
high importance for DFS and 15 for OS. The RSF
trained by these features distinguished two patient
groups with high and low predicted individual risk
(p = 3.7×10-3 for DFS, 2.4×10-6 for OS). Based on
the multivariate Cox proportional hazards model,
high predicted individual risk (hazard ratio = 1.058
per 1％ increase, p = 3.3×10-8) and vascular inva-
sion (hazard ratio = 1.720, p = 0.043) were the only
unfavorable prognostic factors. In conclusion, the
combination of radiomics analysis and RSF showed
high prognostic performance over the prediction of
the prognosis of patients with resectable HCC.
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We analyze tissue specimens of laboratory ani-
mals and try to help research by grasping patho-
physiology. We clarified the immune reactions oc-

curring in all organs of the body in chimeric mice,
and made recommendations for efficient generation
of chimeric mice.
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sis of Chronic Myelogenous Leukemia Present-
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cation in the Bone Marrow. Intern Med. Dec 15;
56(24): 3341-3346. (2017)
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Our mission
1. We provide an accurate and high-quality pathological diagnosis to the patient in
this research hospital, The Institute of Medical Science, The University of Tokyo.

2. Make diagnosis by morphological approach using microscope to the laboratory
materials.

Overview
We study about the hematological malignancy and transplantation pathology. We
emphasize many clinical cases and write case reports about human diseases.
Acinic cell carcinoma in parotid gland is a rare tumor. Lymphoblasts proliferate
around tumor cells mimicking lymphoblastic lymphoma. We reported this rare phe-
nomenon and served as a warn of the overdiagnosis and over chemotherapy.
We also reported a rare gastric tumor, plexiform angiomyxoid myofibroblastic tumor.
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1. Treatment for gastrointestinal malignancy

We focus on treatment of gastrointestinal cancers
such as colorectal or gastric cancers. As well as
standard radical surgery, surgery that emphasizes
not only curability but also postoperative function
preservation was performed by using preoperative
chemotherapy and/or radiotherapy. Regarding ad-
vanced unresectable cancer or recurrent cancer
cases, chemotherapy or palliative therapy was per-
formed. If there is scientific evidence, we will also
support non-indication treatment, and will also
support participation in clinical trials. Immediate or
emergency hospitalization is also possible for pa-
tients with poor general status.

2. Treatment for benign colon anal disease

Especially for anal disorders such as internal
hemorrhoids, inflammatory bowel diseases such as
ulcerative colitis and Crohn's disease, or functional
disorders such as irritable bowel syndrome, medi-
cal treatment at specialty hospitals was performed.

3. Endoscopic examination or treatment

Under cooperation with Department of general
internal medicine, we performed many upper gas-
trointestinal endoscopies and colonoscopies without
major complications. For the patients' satisfaction,
we aggressively perform endoscopic resection of
colorectal neoplasms and avoid operation as much
as possible. Our fellows have learned gastrointesti-
nal endoscopic technique and have made great pro-
gress.

4. Hospital collaboration, personnel exchange

As a part of clinical education, we sent junior fel-
lows belonging to our department to clinical city
hospitals, Dr. Yuichiro Yoshioka to Joban Hospital
and Dr. Yuki Azuma to Tsujinaka Hospital, and
conversely invited Dr. Yohei Morita belonging to
Tsujinaka Hospital to our department to undergo
surgery and endoscopy.

5. International research activities

Dr. Tomohiro Kurokawa, a senior fellow belong-
ing to our department, has studied at Massachu-
setts General Hospital in Boston. We also perfor-
med many research presentations at international
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The missions of our department are to provide surgical service for patients with
surgical or gastrointestinal disease, such as malignancy or benign colon anal dis-
ease, and to develop and conduct clinical research and clinical trials in early
stages (mainly, Phase I and II) on patients at the Research Hospital. We have
also been offering diagnostic and therapeutic endoscopy, including upper and
lower gastrointestinal endoscopic examinations.
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conferences and published many papers to interna- tional journals
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Rep. in press

2. Kanemoto Y, Tanimoto T, Maeda Y, Kurokawa
T, Tsurita G. Timing of surgical antimicrobial
prophylaxis. Lancet Infect Dis. 17(10): 1019-20,
2017

3. Yoshioka Y, Suzuki T, Matsuo Y, Tsurita G, Wa-
tanabe T, Dohmae N, Nakamura Y, Hamamoto
R. Protein lysine methyltransferase SMYD3 is in-
volved in tumorigenesis through regulation of
HER2 homodimerization. Cancer Med. 6(7): 1665-
72, 2017

4. Kurokawa T, Tsurita G, Tanimoto T, Kanzaki N,
Ejiri T. Short-course radiotherapy with delayed
surgery for rectal cancer. Lancet Oncol. 18(6):
e293, 2017.

5. Kurokawa T, Tsurita G, Yazawa K, Shinozaki M.
Ileal strangulation by a secondary perineal her-
nia after laparoscopic abdominoperineal rectal
resection: A case report. Int J Surg Case Rep. 33:
107-11, 2017

6. Inoue E, Hata K, Kimura H, Yamaguchi K, No-
jima M, Endo I, Shinozaki M. Altered expression
of microRNAs in patients with pouchitis after re-
storative proctocolectomy. Surg Today. 47(12):
1484-91, 2017
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1. Safety in anesthetic management, especially
focusing on prevention of deep vein thrombo-
sis during total hip arthroplasty in hemophilia
patients.

Management of bleeding in patients with hemo-
philia has improved since the development of co-
agulation factor substitution therapy. In almost all
of the hip or knee arthroplasty, intraoperative em-
bolism has been detected with transesophageal
echocardiography (TEE). But there may have been
no report on TEE findings during arthroplastic sur-
gery in hemophilia patients. We find TEE detected
variable degree of echogenic materials in right
atrium during THA in hemophilia patients under
continuous infusion of coagulation factor. This may
suggest that we need to consider risks not only on
the side of hemorrhage but embolic events for pe-
rioperative management of hemophilia patients.

2. Anesthetic management for carrier hemo-
philia.

Anesthesia cases of hemophilia patients require
special hemostatic management.
Among them, female hemophilia patients are

often not informed as carriers themselves, and there
is a possibility that medical practice may be per-

formed without recognizing them as hemophilia
patients.
We experienced anesthesia of female hemophilia

patients and safety managed anesthesia with appro-
priate hemostatic management. Female hemophilia
anesthesia experience in Japan is mostly reported as
acquired hemophilia, and case reports on definite
and estimated carriers are few in overseas. We re-
port that knowledge of female hemophilia should
be obtained as an anesthesiologist.

3. Assessment of reliability of cardiac output
measurements.

Knowing a patient's cardiac output (CO) could
contribute to a safe, optimized hemodynamic con-
trol during surgery. Precise CO measurements can
serve as a guide for resuscitation therapy, catecho-
lamine use, differential diagnosis, and intervention
during a hemodynamic crisis. Despite its invasive-
ness and intermittent nature, the thermodilution
technique via a pulmonary artery catheter (PAC)
remains the clinical gold standard for CO measure-
ments. LiDCO rapidTM(LiDCO, London, UK) and
FloTrac/VigileoTM (Edwards Lifesciences, Irvine, CA)
are less invasive continuous CO monitors that use
arterial waveform analysis. We found both devices
tended to underestimate the caluculated CIs when
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Assistant Professor Reiko Shibata, M.D.
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Our clinical practice and clinical studies have been focused on (1) anesthetic man-
agement in patients undergoing major surgery including joint arthroplastic surgery
for hemophilia patients, variable surgical procedures for translational researches
(2) assessment of reliability of cardiac output measurements (3) risk management
of medical electronic devices in Research Hospital.
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the CIs were relatively high. These proportional
bias produced large parcentage errors in the pre-
sent study.

4. Risk management of medical electronic de-
vices.

We ourselves engage in preventive maintenance

and care of the life support machines including in-
struments for mechanical ventilation or blood puri-
fication and defibrillator. We also supervise physi-
cians during clinical usage of these instruments. We
have promoted dual-directional information system
with the Division of Clinical Trial Safety Manage
on malfunctions or incidents of the rest of medical
electronic devices in this hospital in collaboration.

Publications

1. Asamoto M, Orii R, Otsuji M, Bougaki M, Imai
Y, Yamada Y. Reliability of cardiac output meas-
urements using LiDCOrapidTM and FloTrac/
VigileoTM across broad ranges of cardiac output
values. J Clin Monit Comput. 31(4):709-716, 2017.

2. 柴田玲子，竹谷英之，土田陸平，西田恭二，大野
久美子，折井 亮．女性血友病患者の麻酔経験．
日本麻酔科学会第５７回支部学術集会，プログラ
ム：P１７，２０１７
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Surgical treatment for haemophilia

From 2006 to 2016, more than 200 surgical treat-
ments for hemophilia included other coagulation
diseases such as deficiency factor VII or Von Wille-

brand disease. Some of them have the deficiency
factor antibody as well.
In 2017, we were performed 9 surgical treatments

(5 total joint arthroplasties and 4 other surgical
treatments).

Publications

1. Hampton K, Chowdary P, Dunkley S, Ehrenforth
S, Jacobsen L, Neff A, et al. First report on the
safety and efficacy of an extended half-life gly-
coPEGylated recombinant FVIII for major sur-
gery in severe haemophilia A. Haemophilia. Sep;
23(5):689-96, 2017.

2. Masaoka T, Amano K, Takedani H, Suzuki T,
Otaki M, Seita I, et al. Usefulness of a simple
self-administered joint condition assessment
sheet to predict the need for orthopaedic inter-
vention in the management of haemophilic ar-
thropathy. Haemophilia. Mar;23(2):e116-e23,
2017.

3. Ono K, Hirose J, Chang SH, Kubota M, Kinkawa
J, Noguchi M, et al. Orthotropic live transplanta-
tion for cirrhosis from hepatitis C virus leads to
correction of factor IX deficiency allowing for an-
kle arthroplasty without factor replacement in a

patient with moderate haemophilia B. Blood Co-
agul Fibrinolysis. Jan;29(1):131-4, 2018.

4. Shinkoda Y, Shirahata A, Fukutake K, Taka-
matsu J, Shima M, Hanabusa H, et al. A phase
III clinical trial of a mixture agent of plasma-de-
rived factor VIIa and factor X (MC710) in hae-
mophilia patients with inhibitors. Haemophilia.
Jan;23(1):59-66, 2017.

5. Takedani H, Solimeno L, Saxena K, Kalweit L,
Mathew P. The Haemophilia Joint Visualizer: de-
velopment of a personalized, interactive, web-
based tool to help improve adherence to prophy-
laxis. Haemophilia. Haemophilia. Mar;23(2):e155-
e8, 2017.

6. Yasui T, Hirose J, Ono K, Takedani H. Arthro-
scopic debridement for advanced haemophilic
ankle arthropathy. Haemophilia. Sep;23(5):e479-e
81, 2017.
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Department of Joint Surgery was established in 2006. Our mission is evaluation
and treatment of hemophilic arthropathy. In Japan, many hospitals are able to
control bleeding for haemophilia by concentrates, however there are few hospitals
focus on surgical treatments except us. Many haemophilia patients come to our
department from all over Japan. We evaluate their joint condition and function
roentgenographically and physiotherapeutically and decide indication of surgical
treatment. Many of patients will be performed joint arthroplasties and arthroscopic
synovectomy to improve their quality of life.
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A phase II clinical trial of a replication-compe-
tent, recombinant herpes simplex virus type 1 (G
47D) in patients with glioblastoma

Genetically engineered, conditionally replicating
herpes simplex viruses type 1 (HSV-1) are promis-
ing therapeutic agents for cancer. We have devel-
oped a triple-mutated oncolytic HSV-1, G47D, by
introducing an additional genetic mutation to the
viral genome of G207, an oncolytic HSV-1 used in
clinical trials for glioblastoma in the United States.
We have been conducting a phase II clinical trial of
G47D in patients with recurrent or residual glioblas-
toma since December 2014. Patients with a single
lesion (≧1cm) of recurrent or residual glioblastoma
after initial radiation therapy concomitant with te-
mozolomide chemotherapy, age 18 or older, and
with a good performance status are enrolled. The
primary end point is a 1-year survival ratio.

A clinical study of G47D in patients with pro-
gressive olfactory neuroblastoma

A phase I clinical trial of G47Din patients with
progressive olfactory neuroblastoma was approved

by the government in August 2013, and the patients
are currently being accrued. Olfactory neuroblas-
toma is a rare cancer that arises at the base of the
skull, deep in the nasal cavity, and there is no ef-
fective treatment once it recurs. In this clinical pro-
tocol, G47D is injected into the recurred tumor via
nasal cavity, and the injections are repeated every 4
weeks.

Treatment of malignant glioma patients

Our department started treating in-patients in
April 2012. Standard craniotomies and image
guided stereotactic biopsies of deep seated lesions,
as well as high-tech brain tumor resections have
been performed. The high-tech equipment regularly
used in brain tumor resection surgeries includes an
operative microscope, a 3-D neuro-navigation sys-
tem, intraoperative motor evoked potential moni-
toring, intraoperative ultrasonography and an ultra-
sonic surgical aspirator. A total of 36 operations
were carried out in 2017 including 35 glioma and
one brain metastases.
Patients with newly diagnosed malignant glioma

have been treated with high dose or standard dose
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Department of Surgical Neuro-Oncology was established in 2011. All kinds of
brain tumors, especially malignant glioma, are treated at our department. Malig-
nant glioma is incurable by standard therapy alone, therefore refined, personalized
treatment regimens utilizing non-standard radiation therapy and chemotherapy are
considered. In addition, innovative therapy such as oncolytic virus therapy is ap-
plied whenever possible. Based on scientific evidence and findings from basic re-
search, we conduct advanced medical practices in addition to standard therapy.
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radiation therapy and concomitant chemotherapy.
Temozolomide was administered to glioma patients
during radiation therapy followed by a mainte-
nance therapy every 28 days for as long as possible.
The overall survival of patients with glioblastoma
was 30.3 months (95％ confidence interval, 23.4-37.2
months). The five-year overall survival rate was
31.1％.
Recurrent malignant glioma patients are treated

with innovative non-standard therapies whenever
possible. Small recurrent glioma lesions are treated
with extended field stereotactic radiosurgery. To
enhance the efficacy of stereotactic radiosurgery
(SRS), the irradiation field is enlarged to include as
many tumor cells as possible that are invasive to
the surrounding tissue. This approach demon-
strated 93％ local control in patients who received

20 Gy to a 0.5-1.0 cm extended field SRS, whereas
47％ of patients who received 20 Gy to the gadolin-
ium-enhancing margin only.

Treatment of primary central nervous system
lymphoma

Primary central nervous system lymphoma pa-
tients will first undergo biopsy for pathological di-
agnosis. In addition to the standard therapy regi-
men using high-dose methotrexate followed by ra-
diotherapy, an advanced treatment regimen utiliz-
ing rituximab, methotrexate, procarbazine, and vin-
cristine (R-MPV) therapy followed by consolidation
whole-brain radiation therapy has been used as a
treatment option.
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1. Management and operation of hospital infor-
mation system and network

Akira Kunimatsu, Hiroyuki Akai, Koichiro Yasaka

We offer services related to the hospital informa-
tion system of the IMSUT hospital. We work to-
gether with IT service room of IMSUT, and Infor-
mation Technology Center of the University of To-
kyo. We are obliged to maintain the hospital infor-
mation service and the network system for better
medical care, ensuring that patient medical records
are saved in a standard format and are easily trans-
ferrable to other healthcare providers.
Our missions are as follows:

•Supervision, development, operation, and man-
agement of the hospital information system

•Education on the hospital information system to
the medical staff

•Development and management of the network
infrastructure for securely dealing with patient
personal information and clinical records

•Day-to-day management and operation of hospi-
tal information system and network
•General work concerning the operation of hospi-
tal information system and network

2. IT support to community-based healthcare
provider network

Akira Kunimatsu, Hiroyuki Akai, Koichiro Yasaka

"Community-based integrated care systems" is a
keyword for the Japanese healthcare system in this
decade. IMSUT hospital belongs to its own commu-
nity-based healthcare provider network and we
continuously improve infrastructure for mutual co-
operation in the network.
The hospital information system has been re-

newed since 2017. We hope that the latest electronic
health record system will help to refer patients
from hospital to clinic and from clinic to hospital in
the network.
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Department of Medical Informatics is engaged in management of hospital informa-
tion system, including infrastructure for the system, at the Institute of Medical Sci-
ence (IMSUT) Hospital. Hospital information system enables a medical staff to se-
curely provide patient care and helps to conduct clinical research. The current
hospital information system has been renewed for better patient care since 2017.
In addition, we make a substantial contribution to development and improvement
of infrastructure for a regional community-based medical cooperation network be-
tween IMSUT hospital and other healthcare providers.
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1. Transfusion medicine and related tests

Abe Y, Ogami K, Hiratak K, Kawamata T, Tsuda
M., Nagamura-Inoue T

In a part of Transfusion test and control, we con-
trol the blood transfusion products including con-
centrated Red Blood cells, Platelets, and Frozen
plasma, and do blood typing, irregular antibodies
test, and cross-matching test. There are many pa-
tients with blood disease including hematopoietic
stem cell transplantation. We carefully do the blood
typing test, because the blood type of the patient
transit to the donor type. We also collect the au-
tologous blood for autologous transfusion for the
patients with Hemophilia.

2. Peripheral Blood Stem Cell mobilization and
collection:

Nagamura-Inoue T, Ogami K, Takahashi A,
Kawamata T

For autologous peripheral blood Stem Cell Trans-
plantation (PBSCT), we perform the apheresis for
the patients with myeloma and malignant lym-
phoma after mobilization by G-CSF with or without
new CXCR-4 inhibitor, Plerixafor. We evaluate the
efficacy of mobilization by testing HPC and CD34
positive cells in peripheral blood on the day of
apheresis and processing products. We perform the
mobilization and apheresis for the patients out of
IMSUT hospital by request.

3. Therapeutic application of Umbilical cord-de-
rived mesenchymal stromal cells to the se-
vere acute graft - versus - host - disease
(aGVHD).

Nagamura-Inoue T, Takahashi A, Shimazu T,
Hori A, Okada M, Mori Y, Ichimura S, Mukai T,
Nagayama, Nagamura F, Konuma T, Saito Y,
Tojo A

Umbilical cord (UC) is a rich source of mesenchy-

IMSUT Hospital

Department of Cell Processing and Transfusion
セルプロセッシング・輸血部

Associate Professor Tokiko Nagamura-Inoue, M.D., Ph.D.
Assistant Professor Toyotaka Kawamata, M.D., Ph.D.

准教授 博士（医学） 長 村 登紀子
助 教 博士（医学） 川 俣 豊 隆

Our department was established in 1990, in order to manage the transfusion
medicine and the cell processing for hematopoietic stem cell transplantation. In
addition to the transfusion medicine and testing in the hospital, our department
has been supporting translational research and managing IMSUT-Cell Resource
Center (IMSUT-CRC), which has been established in 1997. Recent our projects
include Research Cord Blood Bank (RCBB), as National BioResource Project
(NBRP) supported by AMED (MEXT) and CB and umbilical cord (UC)-derived
mesenchymal stromal cell (MSC) banking for clinical use supported by AMED
(MHLW). Now we developed immunosuppressive cell therapy for severe acute
GVHD after hematopoietic stem cell transplantation, using UC-MSCs. We also ex-
plore the clinical application of UC-MSC for newborn encephalopathy, some of
which develop to cerebral palsy.
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mal stromal cells (MSCs). MSCs have self-renewal
capacity, multi-lineage differentiation potential and
the ability to migrate toward sites of inflammation
or injury, where MSCs control the inflammation
and repair the damaged tissues. UC-MSCs har-
bored the immunosuppressive effects. Even 3rd

party donor-derived UC-MSCs suppress the acti-
vated T cells stimulated by allogeneic dendritic
cells, through IDO, PGE2, and HGF etc. We suc-
ceeded the serum free processing, expansion, and
cryopreservation of UC-MSCs. Now we are going
to apply the UC-MSCs for the treatment of severe
acute graft-versus-host disease (GVHD), as the in-
vestigator initiated clinical trial.

4. Therapeutic application of Umbilical cord-de-
rived mesenchymal stromal cells to the cere-
bral palsy.

Mukai T, Shimazu T, Mori Y, Takahashi A, Tojo
A, Nagamura-Inoue T.

We focused on umbilical cord-derived mesenchy-
mal stromal cells (UC-MSCs) as a new treatment
tool for suppressing the onset of cerebral palsy. In
the previous study, we demonstrated UC-MSCs
have neurogenic differentiation potential and mi-
gration ability towards injured neuronal cells in vi-
tro. We also established neonatal intraventricular
hemorrhage (IVH) mice model, one of neonatal
brain injuries and found that the intravenous injec-
tion of UC-MSCs improved behavioral outcome in
IVH, by restoring periventricular reactive gliosis,
hypomyelination, and periventricular cell death in
vivo. Transplanted UC-MSCs migrated towards in-
jured brain, but disappeared three weeks after in-
jection. Interestingly, human brain-derived neu-
rotrophic factor (BDNF) and hepatocyte growth fac-
tor (HGF) were elevated in the serum, cerebrospi-
nal fluid and brain tissue of UC-MSCs injected
mice. These results suggest that UC-MSCs amelio-
rate neuronal injury followed by functional im-
provement by secretion of neurotrophic factors
such as BDNF and HGF rather than neuronal dif-
ferentiation and eternal cell replacement, and that
intravenous injection of UC-MSCs may be feasible

treatment for neonatal brain injuries.

5. Research Cord Blood Stem Cell Bank / Na-
tional BioResource Project (NBRP) (IMSUT-
Cell Resource Center):

Izawa M, Horie I, Natori M, Ichimura S, Taka-
hashi A, Hori A, Shimazu T, Nagamura-Inoue T,

"Research Cord Blood Bank" was established in
2004, supported by MEXT for the development of
the medicine including Regenerative Medicine, im-
munological cell therapy, infection research, modi-
fied gene cell therapy, and drug discovery. Since
2012, July, this project has been incorporated in Na-
tional BioResource Project (NBRP). The research CB
bank provides processed and cryopreserved CB
units (Nucleated cells, mononuclear cells, and CD34
＋ cells), to world-wide researchers via RIKEN
Bioresource Center. Visit our website http://www.
nbrp.jp/.

6. Management of Institute of Medical Science,
University of Tokyo-Cell Resource Center (IM-
SUT-CRC):

Takahashi A, Shimazu T, Hori A, Okada M, Mori
Y, Ichimura S, Nagamura-Inoue T

To promote the cell therapy in translational re-
searches, IMSUT-Cell Resource Center (IMSUT-
CRC) has been established in 1997 (originally called
as Room for Clinical Cellular Technology (RCCT)).
Until now, the following projects had implemented;
1)CB cell processing for banking(1997-2008) (for To-
kyo Cord Blood Bank, Research cord blood stem
cell bank, and related sibling donors), 2)Dendritic
cell therapies (1998-2001), 3)Regenerative therapy of
alveolar bone derived from bone marrow mesen-
chymal cells (2005-2011), 4)Gene therapy for renal
cancer (1998), 5)CB and UC-MSCs banking (IMSUT-
CORD) (2012-present).

Visit our website: http://www.ims.u-tokyo.ac.jp/
dcpt/english/

Publications

1) Nagamura-Inoue T, Atsuta Y, Kodera Y, and
Okamoto S, Chapter 13 "Transfusion", Editor(s)
name(s): Éliane Gluckman, Dietger Niederwieser
and Mahmoud Aljurf., Establishing a Hema-
topoietic Stem Cell Transplantation Unit: A Prac-
tical Guide,183-195, 2017

2) Toyotaka Kawamata, Kyoko Hirata, Yuka Abe,
Kazuo Ogami, Arinobu Tojo and Tokiko Naga-
mura-Inoue., A single institutional retrospective

analysis of underlying diseases in patients with
abo blood grouping discrepancy Japanese Jour-
nal of Transfusion and Cell Therapy, Vol. 63.
No. 5 63(5):683-690, 2017 (Japanese)

3) Isobe M, Konuma T, Abe-Wada Y, Hirata K,
Ogami K, Kato S, Oiwa-Monna M, Tanoue S,
Nagamura-Inoue T, Takahashi S, Tojo A. Alloim-
mune hemolysis due to major RhE incompatibil-
ity after unrelated cord blood transplantation.
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Leuk Lymphoma. 2017, doi: 10.1080/10428194.
2017.1352095. in press

4) Kondo T, Nagamura-Inoue T, Tojo A, Nagamura
F, Uchida N, Nakamae H, Fukuda T, Mori T,
Yano S, Kurokawa M, Ueno H, Kanamori H,
Hashimoto H, Onizuka M, Takanashi M, Ichi-
nohe T, Atsuta Y, Ohashi K. Clinical impact of
pretransplant use of multiple tyrosine kinase in-
hibitors on the outcome of allogeneic hema-
topoietic stem cell transplantation for chronic
myelogenous leukemia. Am J Hematol. 92, 902-
908, 2017

5) Mukai T., Mori Y., Shimazu T., Takahashi A.,
Tsunoda H., Yamaguchi S., Kiryu S, Tojo A., and
Nagamura-Inoue T. Intravenous injection of um-
bilical cord derived mesenchymal stromal cells

attenuates reactive gliosis and hypomyelination
in a neonatal intraventricular hemorrhage
model, Neuroscience, 355,175-187, 2017 doi:
10.1016/j.neuroscience.2017.05.006

6) Shigematsu A, Kako S, Mitsuhashi K, Iwato K,
Uchida N, Kanda Y, Fukuda T, Sawa M, Senoo
Y, Ogawa H, Miyamura K, Takada S, Naga-
mura-Inoue T, Morishima Y, Ichinohe T, Atsuta
Y, Mizuta S, Tanaka J. Allogeneic stem cell
transplantation for adult patients with acute
lymphoblastic leukemia who had central nerv-
ous system involvement: a study from the Adult
ALL Working Group of the Japan Society for
Hematopoietic Cell Transplantation. Int J Hema-
tol. 2017 Feb 14. doi: 10.1007/s12185-017-2197-1.
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Equipment in the surgical center

The center is equipped with C-arm x-ray TV sys-
tems, surgical microscopes, ultrasonic aspirators,
image guided navigation systems, intraoperative ul-
trasound imaging systems, intraoperative nerve
simulation monitoring systems, etc. The endoscopic
procedure room is located separately but adjacent
to the surgical center.

TV monitoring system

Each operating room is equipped with a TV cam-
era, so that the rooms can be monitored in the con-
trol center as well as by pad devices carried by
managing anesthesiologists.

Induction of electronic ordering system

We are accelerating the induction of an electronic
ordering system for the surgical center that allows
a real time ordering by clinical departments and
computerized management of operation schedules.

Facts in the fiscal year 2016

Total number of operations 205
Planned operations 196
Emergency operations 11
General anesthesia 142
Spinal 5
Epidural 0
Local 56
Others 2

IMSUT Hospital

Surgical Center
手術部

Professor Tomoki Todo, M.D., Ph.D.
Project Associate Professor Minoru Tanaka, M.D., Ph.D.

教 授 博士（医学） 藤 堂 具 紀
特任准教授 博士（医学） 田 中 実

Our mission is the management and operation of the surgical center to achieve a
safe and organized environment where surgical procedures can be performed in
high quality. Our activities include the management of clean areas, establishment
of protocols for infection control, maintenance of equipment such as astral lamps,
surgical microscopes, and fiberscopes, and organizing of daily and weekly opera-
tions. Three of four operating rooms are maintained at a NASA class 10,000 clean
level. One operating room is maintained at a NASA class 1,000 clean level and
specifically designed for neurosurgery and joint surgery. For prompt and sustained
supply of sterilized materials, we keep the surgical tools for each department in
sets of designated purposes.
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1. Promotion of Translational Research at IM-
SUT Hospital

All members of staff.

We have an unwavering commitment to deliver
novel therapies through the conduct of translational
research. To advance basic research findings into
clinical application, we offer investigators the fol-
lowing services:
1) planning research and development (R & D)

strategies, including selecting target diseases,
planning product designs, and clarifying devel-
opment pathways;

2) offering opportunities to consult an appointed
patent attorney about acquisition and mainte-
nance of intellectual property rights as well as
patent strategies;

3) providing information necessary in preclinical
phase of R & D, such as information on drug
regulatory affairs and preclinical studies;

4) encouraging investigators to consult regulatory
advisors of Pharmaceuticals and Medical De-
vices Agency (PMDA) in a timely manner;

5) participating in investigator-regulator meetings
to help investigators deal with issues pointed
out in the meetings;

6) advising on clinical trial design so that feasible
and scientifically appropriate trials are con-
ducted;

7) reviewing clinical study protocols, consent
forms, and related documents in prior to Institu-
tional Review Board examination to ensure the
quality of clinical trials conducted at IMSUT Re-
search Hospital;

8) assigning Translational Research Coordinators
(TRCs) to each translational research project in
the clinical trial phase; TRCs help patients par-
ticipating in clinical trials to understand study
protocols and to cope with negative emotions in-
cluding fear, confusion, and depression; TRCs
assist investigators

2. Statistics and Quality control in Clinical Trials

Masanori Nojima, Motoki Amai, Mitsumi Toku-
naga, Fumitaka Nagamura

IMSUT Hospital

Center for Translational Research
トランスレーショナルリサーチ・治験センター

Professor Fumitaka Nagamura, M.D., D.M.Sc
Asociate Professor Masanori Nojima, M.D., Ph.D., M.P.H.
Project Associate Professor Hiroshi Yasui, M.D., Ph.D.
Senior Assistant Professor Sumimasa Nagai, M.D., Ph.D.

教 授（兼務） 博士（医学） 長 村 文 孝
准教授（兼務） 博士（医学） 野 島 正 寛
特任准教授（兼務） 博士（医学） 安 井 寛
講 師（兼務） 博士（医学） 永 井 純 正

Center for Translational Research was reorganized from Division of Clinical Trial
Safety Management in 2014. The support for the conduct of clinical trials, espe-
cially for Translational Research (TR) is our major mission. Our roles on TR varies
from the assistance for planning study design and writing protocol to the data con-
firmation by Case Report Form which is managed by Translational Research Co-
ordinator (TRC) and the quality assurance of TRs by monitoring/audit. To protect
the participants into TR and to conduct TR scientifically and ethically appropri-
ately, we have organized TRC, which consists nurse, pharmacist, clinical labora-
tory technologist, dietitian, and clinical psychotherapist.
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We have planned and performed data manage-
ment, monitoring, and statistical works in clinical
trials.
[Data management]: Planning, EDC and CRF
preparation, registration, allocation, database man-
agement, data cleaning, coding
[Monitoring]: Monitoring for drug management
[Statistics]: Planning and perform for statistical
analyses, Sample size calculation.

3. Support for the investigator-initiated clinical
trials under an Investigational New Drug Ap-
plication

All members of staff

Our mission is to develop efficient approaches
for conducting investigator-initiated clinical trials
under Investigational New Drug application (IND)
to promote translational research. In 2017, we sup-
ported three investigator-sponsored clinical trials
under IND by site management as well as project
management. These three clinical trials were: onco-
lytic virus for glioma, peptide therapy for after re-
jection of non-small cell lung cancer, and novel
gene-induced adjuvant cells for acute myelogenous
leukemia.

4. Scholastic Program for the Graduate Stu-
dents of Nurses in the Area of Translational
Research.

Minako Kouno, Riyo owada, Fumitaka Nagamura

TR is the early phase of clinical trials, which ap-
plied the developments of basic researches for pa-
tients with incurable and/or life-threatening dis-
eases. Highly educated nurses are indispensable for
the conducts of TRs in terms of the protection of
participants in TRs and the conducts of scientifi-
cally appropriate TRs. We developed the scholastic
program for the graduate students of nurses in the
area of TR. We planned and implemented the one-
week program to foster the expert research nurse
aimed at the graduate students. It consists of the
lectures on the feature points of TR (e.g. ethical
considerations of TR, and the role of research
nurse), role-plays of TRC and obtaining Informed
Consent, case conference, and the experience of the
actual operations. We evaluated the reports and the
questionnaires from the students to explore the de-
gree of their understandings and satisfactions for
this program. These reports and questionnaires
were analyzed. Generally, our program meets the
demands of the students, however, the improve-
ment of the content on the experience of the actual
operations is the next issue.

5. Statistical consulting

Masanori Nojima

Consulting for study design and statistical analy-
sis in any type of clinical research including clinical
research, basic medical/biological research. We have
collaborated with other members in IMSUT and
other institutions through the consulting.

Publications

1. Kikuchi J, Kuroda Y, Koyama D, Osada N,
Izumi T, Yasui H, Kawase T, Ichinohe T, Fu-
rukawa Y. Myeloma cells are activated in bone
marrow microenvironment by the CD180/MD-1
complex which senses lipopolysaccharide Can-
cer Res. 2018, in press

2. Higashide Y, Hori T, Yoto Y, Kabutoya H,
Honjo S, Sakai Y, Nojima M, Yoda M,
Yamamoto M, Tsutsumi H. Predictive factors
for response to IVIG in children with ITP. Pedi-
atr Int. 2018 [Epub ahead of print]

3. Yasui H, Iwase S, Ariyoshi K, Nojima M, Yoshi-
uchi K. Decline of Physical Activity in Termi-
nally Ill Patients Could Be Useful for Predicting
Short-Term Survival. Am J Hosp Palliat Care.
2017 [Epub ahead of print]

4. Watanabe K, Matsumoto T, Hisamatsu T,
Nakase H, Motoya S, Yoshimura N, Ishida T,
Kato S, Nakagawa T, Esaki M, Nagahori M,
Matsui T, Naito Y, Kanai T, Suzuki Y, Nojima
M, Watanabe M, Hibi T; DIAMOND study
group. Clinical and pharmacokinetic factors as-

sociated with adalimumab-induced mucosal
healing in patients with Crohn's disease. Clin
Gastroenterol Hepatol. 2017 [Epub ahead of
print]

5. Tanaka H, Kamata N, Yamada A, Endo K, Fujii
T, Yoshino T, Sugaya T, Yokoyama Y, Bamba S,
Umeno J, Yanai Y, Ishii M, Kawaguchi T, Shin-
zaki S, Toya Y, Kobayashi T, Nojima M, Hibi T;
ADJUST study group. Long-term retention of
adalimumab treatment and associated prognos-
tic factors for 1189 patients with Crohn's dis-
ease. J Gastroenterol Hepatol. 2017 [Epub ahead
of print]

6. Hamamoto Y, Nojima M, Aoki Y, Suzuki T,
Kawasaki K, Hirata K, Sukawa Y, Kasuga A,
Kawakubo H, Takeuchi H, Murakami K,
Takaishi H, Kanai T, Kitagawa Y. Inter-evalu-
ator heterogeneity of clinical diagnosis for lo-
cally advanced esophageal squamous cell carci-
noma. Esophagus. 2017;14(4):324-332.

7. Nakase H, Motoya S, Matsumoto T, Watanabe
K, Hisamatsu T, Yoshimura N, IshidaT, Kato S,
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Nakagawa T, Esaki M, Nagahori M, Matsui T,
Naito Y, Kanai T, Suzuki Y, Nojima M, Wata-
nabe M, Hibi T; DIAMOND study group. Sig-
nificance of measurement ofserum trough level
and anti-drug antibody of adalimumab as per-
sonalized pharmacokinetics in patients with
Crohn's disease: a subanalysis of the DIA-
MONDtrial. Aliment Pharmacol Ther. 2017
[Epub ahead of print]

8. Miura S, Kurimoto Y, Ujihira K, Iba Y,
Maruyama R, Yamada A, Nojima M, Nakanishi
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management facilitates the shrinkage of ab-
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aneurysm repair by reducing the incidence of
type II endoleak. J Vasc Surg. 2017 [Epub ahead
of print].

9. Adachi Y, Nojima M, Mori M, Yamashita K,
Yamano HO, Nakase H, Endo T, Wakai K,
Sakata K, Tamakoshi A. Insulin-like growth fac-
tor-1, IGF binding protein-3, and the risk of
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study. World J Gastroenterol. 2017;23:3488-3495.
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ahead of print]
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potential factors affecting procedural failure.
Endoscopy. 2017;49:69-74.

13. Kubo T, Yamashita K, Onodera K, Iida T, Ari-
mura Y, Nojima M, Nakase H. Heparin bridge
therapy and post-polypectomy bleeding. World
J Gastroenterol. 2016;22:10009-10014

14. Hara T, Nakaoka HJ, Hayashi T, Mimura K,
Hoshino D, Inoue M, Nagamura F, Murakami
Y, Seiki M, Sakamoto T. Control of metastatic
niche formation by targeting APBA3/Mint3 in
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15. Kondo T, Nagamura-Inoue T, Tojo A, Naga-
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Yuko Saito, Fumitaka Nagamura, Satoru Iwase,
Keiko Kazuma. Qualitative analysis of clinical
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1. Clinical activities of Division of Rheumatology
in IMSUT Hospital

Hirotoshi Tanaka, Noritada Yoshikawa, Toshiki
Eri, Hiroki Yamazaki, Erika Matsubara, Hiroyuki
Baba, Aya Oda, Masaaki Uehara

Rheumatologists at our division provide state-of-
the-art diagnosis and treatment for diseases that af-
fect the joints and connective tissues (rheumatic dis-
eases). Physicians in the specialty see nearly 5,000
patients each year. Our physicians have active basic
and clinical research projects and also are involved
in training of rheumatology specialists. Our rheu-
matologists treat many types of arthritis and auto-
immune diseases, including rheumatoid arthritis,
osteoarthritis, and collagen vascular diseases (e.g.,
systemic lupus erythematosus, polymyositis, and

vasculitic syndromes).
Rheumatologic services offered at IMSUT Hospi-

tal include:
•Outpatient consultations
•Outpatient specialty care for patients with
chronic rheumatic diseases
•Hospital consultations
•Diagnostic and therapeutic intra-articular and
soft tissue injections and aspirations
•Diagnostic ultrasonography
•Education on rheumatologic diseases and treat-
ments
•Clinical trials

2. Translational Research and Clinical Trial of
Division of Rheumatology

See the section of Department of Rheumatology

IMSUT Hospital

Center for Antibody and Vaccine Therapy
抗体・ワクチンセンター

Professor Hirotoshi Tanaka, M.D., D.M.Sc.
Professor Kouhei Tsumoto, Ph.D.
Project Professor Yataro Daigo, M.D., D.M.Sc.
Project Associate Professor Hiroaki Taniguchi, M.D., D.M.Sc.
Project Associate Professor Satoru Nagatoishi, Ph.D.
Senior Assistant Professor Noritada Yoshikawa, M.D., D.M.Sc.
Project Senior Assistant Professor Atsushi Takano, M.D., D.M.Sc.
Project Senior Assistant Professor Noriaki Shimizu, Ph.D.

教 授 医学博士 田 中 廣 壽
教授（兼務） 博士（工学） 津 本 浩 平
特任教授 博士（医学） 醍 醐 弥太郎
特任准教授 博士（医学） 谷 口 博 昭
特任准教授 博士（生命科学） 長門石 曉
講師（兼務） 博士（医学） 吉 川 賢 忠
特任講師 博士（医学） 高 野 淳
特任講師 博士（工学） 清 水 宣 明

This center was established in April 1st, 2012, in the memory of Professor Shi-
basaburo Kitasato, the founder and the first director of our institute. Prof Kitasato
was keen to utilize "serum therapy" for patients with infectious diseases and actu-
ally developed therapeutic sera from horses. Now, we can use monoclonal anti-
bodies to cytokines and their receptors, growth factor receptors, cellular kinases,
for treatment of autoimmune diseases and cancer. The aim of this center is to de-
velop novel state-of-the art therapy for patients with various diseases. Moreover,
attractive clinical trials are also ongoing in collaboration with research groups in
IMSUT. Part of the funding for this center was supported by the special grant from
the Ministry of Education, Culture, Sports, Science and Technology, Japan from
2013-2017.
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and Allergy, IMSUT Hospital.

3. Novel therapeutic target discovery for solid
cancers

Yataro Daigo, Atsushi Takano, Koji Teramoto,
Hidetoshi Sumimoto, Yoshinori Murakami, Phung
Manh Thang, Kayo Daigo, Masako Nakamura,
Tomoyuki Igarashi

To identify molecules involved in human carcino-
genesis and those which could be applied for the
development of new molecular therapies and/or
biomarkers, we had established a systematic screen-
ing system as follows; i) identification of overex-
pressed genes in the majority of solid cancers (lung,
esophagus etc.) by genome-wide screening using
the expression microarray in the combination of en-
richment of tumor cell populations from cancer tis-
sues by laser microdissection, ii) verification of no
or little expression of each of candidate molecules
in normal tissues by northern-blot analyses, iii)
validation of the clinicopathological significance of
its higher expression with tissue microarray con-
taining thousands of archived solid cancers, iv)
verification of a critical role of each target gene in
the growth or invasiveness of cancer cells by RNAi
and cell growth/invasion assays, v) evaluation of
their usefulness as targets for passive immunother-
apy using specific antibodies and/or as a serum
biomarker for solid cancer by high throughput
ELISA and proteomics analysis, if they are tumor-
specific transmembrane or secretory proteins, vi)
screening of the epitope peptides recognized by hu-
man histocompatibility leukocyte (HLA)-A＊0201- or
A＊2402-restricted cytotoxic T lymphocyte (CTL)
and dendritic cell (DC). This systematic approach
identified dozens of molecules that appear to fall
into the category of oncoantigens whose overex-
pression is an important feature of the malignant
nature of cancer cells and that have very high im-
munogenicity to induce antigen-specific CTLs in
cancer patients. We further validated these mole-
cules identified as potential targets for the develop-
ment of antibodies, small-molecular compounds,
growth-suppressive cell-permeable peptides, and
cancer vaccines that could have a more specific and
strong anti-cancer effect with minimal risk of ad-
verse events. During this process, Kinesin family
member 11 (KIF11) was found to be activated in
oral cavity carcinoma (OCC), and was suggested to
be a novel prognostic biomarker and therapeutic
target for OCC.

4. The mechanism of de novo expression of
programmed cell death-ligand 1 in squamous
cell carcinoma of the lung

Yataro Daigo, Tomoyuki Igarashi, Koji Teramoto

Immune checkpoint mechanisms such as the pro-
grammed cell death-ligand 1-programmed cell
death 1 (PD-L1-PD-1) axis are utilized by tumor
cells to evade the cytotoxicity of effector immune
cells. However, environmental factors responsible
for the expression of PDL1 on tumor cells remain to
be fully elucidated. We hypothesized that an immu-
nological interaction with tumor-infiltrating CD8＋
lymphocytes (CD8＋ TILs) would contribute to PD-
L1 expression in tumor cells. To verify this hy-
pothesis, we examined the effect of interferon-g
(IFN-g), a cytokine secreted by CD8＋ TILs, on PD-
L1 expression in pulmonary squamous cell carcino-
mas in vitro. We also evaluated the expression of
PD-L1 and major histocompatibility complex
(MHC) class I molecules on tumor cells and CD8＋
TILs in squamous cell carcinomas of the lung (n=
77) by immunohistochemistry. IFN-g upregulated
PD-L1 expression on pulmonary squamous carci-
noma cells, and the reaction was reversible. In cases
where which MHC class I molecule-positive tumor
cells were dominant (n=72, 93.5％), cases in which
PD-L1-positive tumor cells were dominant (PD-L1
＋ tumor cell-dominant cases; n=45) were more fre-
quently observed than PD-L1-negative tumor cell-
dominant cases (n=27). The number of CD8＋ TILs
was significantly higher in PD-L1＋ tumor cell-
dominant cases compared with PD-L1- tumor cell-
dominant cases. These data suggest that the de
novo expression of PD-L1 on tumor cells is upregu-
lated by IFN-g secreted from CD8＋ TILs upon rec-
ognition of the tumor cells with an MHC class I
molecule.

5. Predictive biomarkers and effectiveness of
MUC1-targeted dendritic-cell-based vaccine in
patients with refractory non-small cell lung
cancer

Yataro Daigo, Koji Teramoto

The dendritic cell (DC)-based vaccine targeting
the highly immunogenic tumor antigen, MUC1, has
been promising for a cancer immunotherapy; how-
ever, predictive biomarkers for beneficial clinical re-
sponses of the vaccine remain to be determined.
DCs loaded with MUC1-derived peptide were sub-
cutaneously administered to patients with MUC1-
positive non-small cell lung cancer (NSCLC) that
was refractory to standard anticancer therapies,
every 2 weeks. The effectiveness and tolerability of
the vaccine were evaluated, and predictive
biomarkers of clinical responses were explored. Be-
tween August 2005 and May 2015, 40 patients re-
ceived the vaccines. The median survival time
(MST) after the initial vaccination was 7.4 months,
and the 1-year survival rate was 25.0％. The MST
for patients who received more than six vaccina-
tions was 9.5 months, and the 1-year survival rate
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was 39.3％. In this cohort, patients who experienced
immune-related adverse events, including skin re-
actions at the vaccination site and fever, had signifi-
cantly longer survival times compared with pa-
tients without those immune-related adverse events
(12.6 versus 6.7 months, p = 0.042). Longer survival
times were also observed in patients whose periph-
eral white blood cells contained >20.0％ lympho-
cytes (12.6 versus 4.5 months; p = 0.014). MUC1-spe-
cific cytotoxic immune responses were achieved in
all of seven patients analyzed who received six vac-
cinations. The MUC1-targeted DC-based vaccine in-
duced an antitumor immune response that pro-
moted prolonged survival of patients with refrac-
tory NSCLC. The occurrence of immune-related ad-
verse events and having a higher percentage of pe-
ripheral lymphocytes were predictive biomarkers of
a beneficial clinical response during cancer immu-
notherapy for NSCLC.

6. Development of therapeutic cancer vaccine

Yataro Daigo, Atsushi Takano, Koji Teramoto,
Hidetoshi Sumimoto, Koichiro Yuji, Hiroshi Yasui,
Giichiro Tsurita, Kohzoh Imai, Yoshihide Fuji-
yama, Kazumasa Ogasawara

Using the systematic screening system shown
above, we identified oncoantigens which were over-
expressed in the majority of lung cancers and es-
sential for the growth and/or survival of cancer
cells, as targets for therapeutic cancer vaccine treat-
ment against various solid cancers. We screened
dozens of 9- or 10-amino-acid epitope peptides rec-
ognized by human HLA-A＊0201 and/or A＊2402-re-
stricted CTL by ELISPOT assay. In IMSUT Hospital
and its collaborative hospitals, International Confer-
ence on Harmonization (ICH) - Good Clinical Prac-
tice (GCP)-based clinical study using the combina-
tion of some of these peptides derived from on-
coantigens in patients with lung cancer is now be-
ing conducted. In addition, new type of peptides-
pulsed DC vaccination therapy is under develop-
ment.

7. Integrated genomics-based discovery of new
biomarkers for cancer immunotherapy

Yataro Daigo, Atsushi Takano, Koji Teramoto,
Koichiro Yuji, Hiroshi Yasui, Giichiro Tsurita,
Yoshihide Fujiyama, Kazumasa Ogasawara, Yu-
suke Nakamura

Immune responses play a critical role in various
disease conditions including cancer. Although vari-
ous immunotherapies are being developed, predic-
tive biomarkers for the choice of effective therapy
are urgently required. Using systematic cancer
genomics approach on clinical materials obtained

from cancer patients treated with cancer vaccine,
peptides-pulsed DC vaccination therapy, or Im-
mune checkpoint inhibitors, we are clarifying how
molecular profiles of cancers can be used to iden-
tify biomarkers for predicting clinical outcomes. For
example, there has not been a rapid, sensitive, com-
prehensive, and quantitative analysis method to ex-
amine T-cell or B-cell immune responses, therefore
we developed a new approach to characterize tu-
mor mutation burdens and T cell receptor (TCR)
repertoire by sequencing millions of cDNA of
exomes of cancer related genes as well as TCR a
and b chains in combination with a newly-devel-
oped algorithm. Using samples from lung cancer
patients, we are developing detailed information of
neoantigen profiles of lung cancer patients and
their TCR repertoire. This newly developed NGS
platform can be applied to better understand im-
mune responses in many disease areas including
immune disorders, allergies, and organ transplanta-
tions.

8. Scientific Platform of Supporting Cohort
Study and Biospecimen Analysis

Yataro Daigo, Atsushi Takano, Koji Teramoto,
Kohzoh Imai, Yoshinori Murakami

To support life science researchers in the field of
basic life science, cancer diagnostics and therapeu-
tics, we are collecting cancer tissue, serum, plasma,
and peripheral blood mononuclear cell (PBMC)
from about 6800 patients with solid cancers origi-
nated from 13 organs. We also constructed tissue
microarray system covering about 5000 archived
clinical cancers. Using these clinical materials, we
are validating the clinicopathological significance of
various candidate disease biomarkers as requested
by researchers and contributed to their clinical ap-
plication and publications in international journals.

9. Development of artificial intelligence (AI)-
based Cancer Precision Medicine System.

Yataro Daigo, Atsushi Takano, Koji Teramoto,
Yusuke Nakamura

To establish Cancer Precision Medicine System
for personalized treatment by using the masses of
scientific and medical data which are constantly up-
dated including genome-based information, we are
constructing artificial intelligence (AI)-based sys-
tem. This system will consist of the following 3
main units: (i) Information support unit from which
doctors can access the most up-to-date data for can-
cer treatments and drugs, (ii) Consent support unit
that partly supports the doctors to explain treat-
ment and drugs using AI, (iii) Diagnosis support
unit that recommends the most suitable treatment
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methods and drugs based on the EBM and reliable
scientific reports that are available to the doctors as
references.

10. Targeting of PRDM14 via siRNA combined
with an innovative nanoparticle or small
molecule drug inhibits the growth of tumors
and the formation of metastases in breast
and pancreatic tumor.

Hiroaki Taniguchi

Triple negative breast cancer (hereafter TNBC)
and pancreatic cancer exhibits resistant to chemo-
therapy and radiotherapy, and develops distant
metastases. Conventional treatments have had little
impacts on them. PRDI-BF1 and RIZ (PR) domain
zinc finger protein 14 (PRDM14) is specifically ex-
pressed in embryonic stem cells (ESC) and primor-
dial germ cells (PgC), and is required for the main-
tenance of ESC pluripotency and early differentia-
tion in PgC. There is no expression of PRDM14 in
the non-cancerous tissues, however PRDM14 is ex-
pressed in ～50％ of TNBC and ～30％ of pancre-
atic cancer, approximately. PRDM14 conferred the
ability of resistance to chemotherapy, tumorigenic-
ity and metastasis, in other words 'cancer stemness',
on cancer cells (Oncotarget 2017, and Carcinogene-
sis 2017).

i) PRDM14 silencing by siRNA combined with an
innovative nanoparticle reduced breast and
pancreatic tumor formation and metastasis in
vivo.

PRDM14 was localized in nucleus, then we
planned to develop an oligonucleotide therapeutics
against PRDM14.
Our therapeutic methods are built on clinical ap-

plication of basic science and technologies. #1.
Methods of design the siRNA sequences with
higher selectivity to its target and elimination off-
target effects. #2. RNA-DNA chimera modification
of small interfering RNA (chimera siRNA) exhib-
ited stability in the bloodstream and low immuno-
genicity. #3. Innovative nanoparticle as a drug de-
livery system for siRNA exhibited high retention in
blood, and accumulated siRNA in targeted cancer
tissues, not in liver and spleen, due to the enhanced
permeability and retention effect compared with
typical nanocarriers, such as Lipid Nanoparticle.
Mice were grafted with PRDM14＋ TNBC or

pancreatic cancer cells. We also injected PRDM14＋
TNBC cells into mice via the tail vein for lung me-
tastasis, or PRDM14＋ pancreatic cancer cells into
mice via the splenic vein. PRDM14-specific chimera
siRNA (1mg/kg) mixed with a nanocarrier was in-
jected into mice tail vain 3 times a week for a
month, after the grafted tumor reached over 100

mm3. This treatment caused reduction of tumor
volume, reduction by synergistic effect with chemo
Tx, and almost no metastatic lesions of cancer cells
without any adverse effects.

ii) Development of small molecule drugs as
PRDM14 inhibitor in cancer via analysis for
protein-protein interactions (PPIs).

We search for the proteins interacting with
PRDM14 in cancer cells. We obtained several candi-
dates interacting to PRDM14 via pulldown assay
followed by mass spectrometry, and surface plas-
mon resonance (SPR) analysis, etc. We have already
reported HSP90a and GRP78 as the binding part-
ners of PRDM14 in TNBC cells (Cancer Sci 2017).
The interactions between HSP90a or GRP78 and

PRDM14 are promising targets for breast cancer
treatment.

11. Biophysical analyses of various antibody to
propose new strategy for development of
the next generation antibody

Satoru Nagatoishi

Various antibodies have been approved for thera-
peutic use and currently examined in clinical devel-
opment. Developments and improvements of tech-
nology for the discovery and optimization of high-
potency antibodies, therefore, have greatly in-
creased to find the specific and stable antibody
with desired biological properties. Biophysical
analyses of therapeutic antibody, particularly those
of protein interaction and stability, are recognized
as one of the critical procedures in the development
of biopharmaceuticals, which would be assessed as
an essential step to develop next generation anti-
bodies. Development of analytical methods with
quantitative and high-sensitive detection of antigen
interaction, protein stability and biological function
of antibody, therefore, has been intriguing for the
pharmaceutic companies. In this division, we study
biophysical analyses of various antibody to propose
new strategy for development of the next genera-
tion antibody.

i) Thermodynamic analyses of amino acid resi-
dues at the interface of an antibody B2212A
and its antigen roundabout homolog 1

A. Yui, H. Akiba, S. Kudo, M. Nakakido, S. Naga-
toishi and K. Tsumoto

Artificial affinity maturation of antibodies is
promising but often shows difficulties because the
roles of each amino acid residue are not well
known. To elucidate their roles in affinity against
the antigen and thermal stability, interface residues
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in single-chain Fv of an antibody B2212A with its
antigen roundabout homolog 1 were mutated and
analyzed. Some amino acids played important roles
in the affinity while others contributed to thermal
stability.

ii) Structure of the triose-phosphate/phosphate
translocator reveals the basis of substrate
specificity

Y. Lee, T. Nishizawa, M. Takemoto, K. Kumazaki,
K. Yamashita, K. Hirata, A. Minoda, S. Naga-
toishi, K. Tsumoto, R. Ishitani and O. Nureki

The triose -phosphate /phosphate translocator
(TPT) catalyses the strict 1:1 exchange of triose-
phosphate, 3-phosphoglycerate and inorganic phos-
phate across the chloroplast envelope, and plays
crucial roles in photosynthesis. Despite rigorous
study for more than 40 years, the molecular mecha-
nism of TPT is poorly understood because of the
lack of structural information. Here we report crys-
tal structures of TPT bound to two different sub-
strates, 3-phosphoglycerate and inorganic phos-
phate, in occluded conformations. The structures re-
veal that TPT adopts a 10-transmembrane drug/me-
tabolite transporter fold. Both substrates are bound
within the same central pocket, where conserved ly-
sine, arginine and tyrosine residues recognize the
shared phosphate group. A structural comparison
with the outward-open conformation of the bacte-
rial drug/metabolite transporter suggests a rocker-
switch motion of helix bundles, and molecular dy-
namics simulations support a model in which this
rocker-switch motion is tightly coupled to the sub-
strate binding, to ensure strict 1:1 exchange. These
results reveal the unique mechanism of sugar phos-
phate/phosphate exchange by TPT.

iii) Biophysical characterization of the interac-
tion between heme and proteins responsible
for heme transfer in S. pyogenes

M. Hoshino, M. Nakakido, S. Nagatoishi, J. M. M.
Caaveiro, C. Aikawa, I. Nakagawa and K. Tsu-
moto

Streptococcus pyogenes, an important pathogen
that causes a wide range of diseases, possesses the
sia gene cluster, which encodes proteins involved in
the heme acquisition system. Although this system
was previously described, the molecular mechanism
of effective heme transfer remains to be elucidated.
Here, we have characterized the interactions be-
tween heme and each domain of Streptococcal he-
moprotein receptor (Shr) and Streptococcal heme-
binding protein (Shp). Our kinetic and thermody-
namic analyses suggested that effective heme trans-
fer within this system is achieved not only by affin-

ity-based transfer but also by the difference of the
binding driving force. The biophysical characteriza-
tion of the above-mentioned interaction will lead to
an indication for the selection of the target for a
chemical screening of inhibitors as novel antibacte-
rial agents based on biophysical approaches.

iv) Structural Basis for Binding and Transfer of
Heme in Bacterial Heme-Acquisition Systems

Y. Naoe, N. Nakamura, MM. Rahman, T. Tosha,
S. Nagatoishi, K. Tsumoto, Y. Shiro, H. Sugimoto

Periplasmic heme-binding proteins (PBPs) in
Gram-negative bacteria are components of the
heme acquisition system. These proteins shuttle
heme across the periplasmic space from outer
membrane receptors to ATP-binding cassette (ABC)
heme importers located in the inner-membrane. In
the present study, we characterized the structures
of PBPs found in the pathogen Burkholderia ceno-
cepacia (BhuT) and in the thermophile Roseiflexus
sp. RS-1 (RhuT) in the heme-free and heme-bound
forms. The conserved motif, in which a well-con-
served Tyr interacts with the nearby Arg coordi-
nates on heme iron, was observed in both PBPs.
The heme was recognized by its surroundings in a
variety of manners including hydrophobic interac-
tions and hydrogen bonds, which was confirmed
by isothermal titration calorimetry. Furthermore,
this study of 3 forms of BhuT allowed the first
structural comparison and showed that the heme-
binding cleft of BhuT adopts an "open" state in the
heme-free and 2-heme-bound forms, and a "closed"
state in the one-heme-bound form with unique con-
formational changes. Such a conformational change
might adjust the interaction of the heme(s) with the
residues in PBP and facilitate the transfer of the
heme into the translocation channel of the importer.

v) Use of SpyTag/SpyCatcher to construct bis-
pecific antibodies that target two epitopes of
a single antigen

K. Yumura, H. Akiba, S. Nagatoishi, O. Kusano-
Arai, H. Iwanari, T. Hamakubo and K. Tsumoto

Bispecific antibody targeting of two different an-
tigens is promising, but when fragment-based anti-
bodies are used, homogeneous production is diffi-
cult. To overcome this difficulty, we developed a
method using the SpyTag/SpyCatcher system in
which a covalent bond is formed between the two
polypeptides. Using this method, we constructed a
bispecific antibody that simultaneously interacted
with two different epitopes of roundabout homo-
logue 1 (ROBO1), a membrane protein associated
with cancer progression. A bispecific tetravalent an-
tibody with an additional functional moiety was
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also constructed by using a dimeric biotin-binding
protein. An interaction analysis of ROBO1-express-
ing cells and the recombinant antigen demonstrated
the improved binding ability of the bispecific anti-
bodies through spontaneous binding of the two an-
tibody fragments to their respective epitopes. In ad-
dition, multivalency delayed dissociation, which is
advantageous in therapy and diagnosis.

vi) The carboxyl-terminal region of Dok-7 plays
a key, but not essential, role in activation of
muscle-specific receptor kinase MuSK and
neuromuscular synapse formation

R. Ueta, T. Tezuka, Y. Izawa, S. Miyoshi, S. Naga-
toishi, K. Tsumoto and Y. Yamanashi

As the synapse between a motor neuron and
skeletal muscle, the neuromuscular junction (NMJ)
is required for muscle contraction. The formation
and maintenance of NMJs are controlled by the
muscle-specific receptor kinase MuSK. Dok-7 is the
essential cytoplasmic activator of MuSK, and in-
deed mice lacking Dok-7 form no NMJs. Moreover,
DOK7 gene mutations underlie DOK7 myasthenia,
an NMJ synaptopathy. Previously, we failed to de-
tect MuSK activation in myotubes by Dok-7 mu-
tated in the N-terminal pleckstrin homology (PH)
or phosphotyrosine binding (PTB) domain or that
lacked the C-terminal region (Dok-7-DC). Here, we
found by quantitative analysis that Dok-7-DC mar-
ginally, but significantly, activated MuSK in myo-
tubes, unlike the PH- or PTB-mutant. Purified, re-
combinant Dok-7-DC, but not other mutants, also
showed marginal ability to activate MuSK's cyto-
plasmic portion, carrying the kinase domain. Con-
sistently, forced expression of Dok-7-DC rescued
Dok-7-deficient mice from neonatal lethality caused
by the lack of NMJs, indicating restored MuSK acti-
vation and NMJ formation. However, these mice
showed only marginal activation of MuSK and died
by 3 weeks of age apparently due to an abnormally
small number and size of NMJs. Thus, Dok-7's C-
terminal region plays a key, but not fully essential,
role in MuSK activation and NMJ formation.

vii) Disruption of cell adhesion by an antibody
targeting the cell-adhesive intermediate (X-
dimer) of human P-cadherin

S. Kudo, J. M. M. Caaveiro, S. Nagatoishi, T.
Miyafusa, T. Matsuura, Y. Sudou and K. Tsumoto

Human P-cadherin is a cell adhesion protein of

the family of classical cadherins, the overexpression
of which is correlated with poor prognosis in vari-
ous types of cancer. Antibodies inhibiting cell-cell
adhesion mediated by P-cadherin show clear thera-
peutic effect, although the mechanistic basis ex-
plaining their effectiveness is still unclear. Based on
structural, physicochemical, and functional analy-
ses, we have elucidated the molecular mechanism
of disruption of cell adhesion by antibodies target-
ing human P-cadherin. Herein we have studied
three different antibodies, TSP5, TSP7, and TSP11,
each recognizing a different epitope on the surface
of the cell-adhesive domain (EC1). Although all
these three antibodies recognized human P-cad-
herin with high affinity, only TSP7 disrupted cell
adhesion. Notably, we demonstrated that TSP7
abolishes cell adhesion by disabling the so-called X-
dimer (a kinetic adhesive intermediate), in addition
to disrupting the strand-swap dimer (the final ther-
modynamic state). The inhibition of the X-dimer
was crucial for the overall inhibitory effect, raising
the therapeutic value of a kinetic intermediary not
only for preventing, but also for reversing, cell ad-
hesion mediated by a member of the classical cad-
herin family. These findings should help to design
more innovative and effective therapeutic solutions
targeting human P-cadherin.

viii) Through-bond effects in the ternary com-
plexes of thrombin sandwiched by two DNA
aptamer

A. Pica, I. Russo Krauss, V. Parente, H. Tateishi-
Karimata, S. Nagatoishi, K. Tsumoto, N. Sugimoto
and F. Sica

Aptamers directed against human thrombin can
selectively bind to two different exosites on the
protein surface. The simultaneous use of two DNA
aptamers, HD1 and HD22, directed to exosite I and
exosite II respectively, is a very powerful approach
to exploit their combined affinity. Indeed, strategies
to link HD1 and HD22 together have been pro-
posed in order to create a single bivalent molecule
with an enhanced ability to control thrombin activ-
ity. In this work, the crystal structures of two ter-
nary complexes, in which thrombin is sandwiched
between two DNA aptamers, are presented and
discussed. The structures shed light on the cross
talk between the two exosites. The through-bond ef-
fects are particularly evident at exosite II, with net
consequences on the HD22 structure. Moreover,
thermodynamic data on the binding of the two ap-
tamers are also reported and analyzed.
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Maintenance of the Standard Operating Proce-
dures (SOPs)

The cGMP compliance is maintained by written
SOPs. The SOPs codify all aspects of laboratory ac-
tivities including facility design and operations of
the personnel. The entire SOP document system is
revised annually.

Adoption of ISO

In order to continuously improve the activities of
TVDC, quality management system has been as-
sessed by a third party. It is qualified to be in ac-
cordance with the upgraded requirements of the
quality standards detailed in new ISO9001: 2015; in
the scope of development and manufacture of cell
and gene therapy products.

Validation of TVDC

The TVDC consists of two distinct units; 1) Vec-
tor Unit, the primary viral vector production suite
which may also function as ex vivo transduction

suite; 2) Cell Unit, cell processing suite capable of
generating therapeutic cells such as dendritic cells
for immunotherapy and gene therapy. There are
two self-contained vector production suites in the
Vector Unit and two self-contained tissue culture
suites in the Cell Unit. These suites are kept in
Class 10,000 clean level. Periodical validation of the
facility and the equipment in TVDC has been per-
formed to ensure cGMP compliance.

Production of clinical grade oncolytic HSV-1

Multiple clinical lots of oncolytic herpes simplex
virus type 1 (HSV-1) have been manufactured in
the Vector Unit under cGMP by the members of the
Division of Innovative Cancer Therapy.

Oncolytic MV project

A clinical grade oncolytic measles virus (MV) is
in the process of manufacture in the Vector Unit by
the members of the Laboratory Animal Research
Center.

IMSUT Hospital

Therapeutic Vector Development Center
治療ベクター開発センター

Professor Tomoki Todo, M.D., Ph.D.
Associate Professor Yasushi Ino, M.D., Ph.D.

教 授 博士（医学） 藤 堂 具 紀
准教授 博士（医学） 稲 生 靖

The Therapeutic Vector Development Center (TVDC) has been reorganized from
the former Core Facility for Therapeutic Vectors in 2016 due to the increase in its
activity and its importance as a foundation facility for translational research. This
center was established in 2002 as the first facility in Japanese academia for the
clinical-grade production of viral or cellular vectors. The primary function of TVDC
is to support clinical trials that require production of recombinant viral vectors, ge-
netic modification and/or ex vivo manipulation of patients' tissue or cells under cur-
rent Good Manufacturing Practice (cGMP) conditions.
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1. Umbilical Cord Blood and Cord/Cord-derived
mesenchymal stromal cells banking (IMSUT
CORD):

Nagamura-Inoue T, Takahashi A, Shimazu T,
Hori A, Okada M, Mori Y, Ichimura S, Mukai T,
Nagayama, Nagamura F, Konuma T, Saito Y,
Tojo A

Umbilical cord (UC) is a rich source of mesenchy-
mal stromal cells (MSCs). The UC is normally dis-
used after birth and its collection does not require
an invasive procedure for donors with ethical con-
cerns. Moreover, UC-derived MSCs (UC-MSCs)
possess many advantageous features, (1) ease of
collection, storage, and transport; (2) abundant
sources and high proliferation capacity, (3) multipo-
tency to differentiate into various cell types; (4) low
immunogenicity with immunosuppressive ability,
(5) migration toward the inflammatory or injured
site to subside the inflammationandn repair the
damaged tisseus, and (6) no donor age-dependent

variations. We have studied these characteristics
and succeeded an efficient expansion system of UC-
MSCs, in order to apply the regenerative medicine
and immunotherapy, supported by AMED.
Collected, CB and UC/UC-MSCs were cryopre-

served in liquid nitrogen tank and controlled by
IMSUT CORD bank staff. We have released some
of them to the collaborator for research use to accel-
erate the translational researches in the fields of im-
munotherapy, regenerative medicine, disease spe-
cific drug discovery.
We succeeded the serum-free processing, expan-

sion, and cryopreservation of UC-MSCs and are
producing the UC-MSCs product (IMSUT-CORD)
for the treatment of severe acute graft-versus-host
disease (GVHD) as the investigator initiated clinical
trial. We also preparing next UC-MSCs product for
the treatment of neonatal encephalopathy as the
next clinical trial.
Visit our website: http://www.ims.u-tokyo.ac.jp/

dcpt/english/

IMSUT Hospital

IMSUT Cord
臍帯血・臍帯バンク

Associate Professor Tokiko Nagamura-Inoue, M.D., Ph.D. 准教授 博士（医学） 長 村 登紀子

IMSUT CORD is the umbilical cord blood (CB) and cord (UC) derived cell bank. It
has been established in IMSUT hospital, since 2016. The aim of IMSUT CORD is
to collect, processing, culture, cryopreservation, stock, and release of the CB and
UC/UC-derived cells including mesenchymal stromal cells (MSCs) for clinical and
research use. We have released CB and UC-MSCs for research use to the col-
laborators to accelerate the translational researches in the fields of immunother-
apy, regenerative medicine, disease specific drug discovery. We have succeeded
the serum-free processing, expansion, and cryopreservation of UC-MSCs and are
producing the UC-MSCs product (IMSUT-CORD) for the treatment of severe acute
graft-versus-host disease (GVHD) as the investigator initiated clinical trial.
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One of our missions is "Making a difference in
patient outcome provided by nursing care." As
nurses, we provide optimal care so that patients
may receive quality treatment. Patients should be
able to live valuable and meaningful life. As health-
care providers, we make an effort to prevent infec-
tion, pressure ulcer and other complications. We
also do our best for patient safety and their high
quality of life.
In 2011, we introduced the Career Ladder System

to support active learning and development of
nurses, it keeps nurses motivated to continue learn-
ing and fulfill their career development as a nurse.
Nursing skills based on good knowledge and evi-
dence is also very important in patient care. The
online training tool "Nursing Skills Japan" was also
launched in 2011 to enhance nurses' learning and to
brush up their skills.

In 2012, we promote that nurses can get nursing
specialty training and the certification of their field.
And we empowered them for role expansion of
nurses. Furthermore, we are actively engaged in a
discharge nursing and ethical conference.
In 2013, we introduced the Pair System as nurs-

ing delivery system to improve the quality of nurs-
ing, the effect of OJT (on the job training), and the
efficiency of nursing service.
In 2014, we organized some working groups to

develop clinical nurse leaders for quality assurance,
cancer nursing, clinical research/ translational re-
search nursing.
From 2015, we accelerate utilizing competency

model for developing nurse manager. Nurse Man-
agers cooperate with the competency training
courses held at various places in Japan many times
as facilitator.

IMSUT Hospital

Department of Nursing
看護部

Director Koji Kobayashi, RN, Ph.D.
Deputy Director Minayo Hisahara, RN.
Deputy Director Fumiko Kasuya, RN, CNA.
Nurse Manager Mayumi Tanii, RN, MSN.
Nurse Manager Hatsuko Narita, RN.
Nurse Manager Mika Kogayu, RN.
Nurse Manager Tomoko Sato, RN.
Nurse Manager Masako Ozawa, RN.
Nurse Manager Hiromi Isshiki, RN.

看護部長 博士（保健学） 小 林 康 司
副看護部長 久 原 みな代
副看護部長 認定看護管理者 粕 谷 文 子
看護師長 修士（看護学） 谷 井 真 弓
看護師長 成 田 初 子
看護師長 小 粥 美 香
看護師長 佐 藤 朋 子
看護師長 小 澤 昌 子
看護師長 一 色 裕 美

Department of Nursing seeks to provide high-quality nursing care and contribute
to the team approach to patient centered care to meet diversified needs, along
with changes in social circumstances and with the progress of medical science.
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Publications

Sato T, Konuma T, Miwa Y, Sugihara N, Tsuru Y,
Narita H, Kiriyama S, Kato S, Oiwa-Monna M,
Kobayashi K, Takahashi S, Tojo A. A cross-sec-
tional study on late taste disorders in survivors
of allogeneic hematopoietic cell transplantation.
Annals of Hematology. 96(11): 1841-1847. 2017.

Miwa Y, Yamagishi Y, Konuma T, Sato T, Narita H,
Kobayashi K, Takahashi S, Tojo A. Risk factors
and characteristics of falls among hospitalized
adult patients with hematologic diseases. Journal
of Geriatric Oncology. 8(5): 363-367. 2017.

小林康司，池田真理，村山陵子，大江真琴，相馬光
代，鳩宿あゆみ，小見山智恵子，真田弘美．看護
師の視点からとらえた輸液療法が患者の療養生活
行動を妨げるプロセス．看護理工学会誌 ４（１）：
３９―４８．２０１７．
小林康司，久原みな代，佐藤朋子，小澤昌子，都留
由香里．コンピテンシーをより深く学ぶ No.２
東京大学医科学研究所附属病院座談会【前編】「第
２ステップの学習会で私たちが学んだこと」．看護
展望 ４２（２）：５４―６０．２０１７．

小林康司，久原みな代，佐藤朋子，小澤昌子，都留
由香里．コンピテンシーをより深く学ぶ No.３
東京大学医科学研究所附属病院座談会【後編】「第
２ステップの学習会を終えた今，私たちが新たに取
り組んでいること」．看護展望 ４２（３）：４６―５４．
２０１７．
小林康司．コンピテンシーをより深く学ぶ No.６
コンピテンシーQ&A③．看護展望 ４２（７）：４４―
４７．２０１７．
久原みな代．コンピテンシーをより深く学ぶ No.８
第１ステップの学習会の様子からコンピテンシー
を学ぶ① 領域１ セルフ・コントロール，自己

研鑽・学習力編．看護展望 ４２（９）：５６―５９．２０１７．
小林康司．コンピテンシーをより深く学ぶ No.１０
第１ステップの学習会の様子からコンピテンシー
を学ぶ③ 領域２ 情報志向，分析的思考（問題解
決思考）編．看護展望．４２（１２）：６１―６５．２０１７．

久原みな代．副看護師長のコンピテンシー開発を目
指した学習会の試み―東京大学医科学研究所附属
病院の取り組み―．看護管理 ２７（１２）：１０１１―１０１５．
２０１７．
大木桃代，小林康司（編）．ナースの悩みに応えま
す！（患者・家族編）：心理学的手法で対応した看
護事例集．東京：真興交易医書出版部，２０１７．

小粥美香，城佳子．ケース１ 糖尿病．In：大木桃
代，小林康司（編）．ナースの悩みに応えます！（患
者・家族編）：心理学的手法で対応した看護事例集
（第Ｉ部，pp.１４―２６）．東京：真興交易医書出版
部，２０１７．

久原みな代，大木桃代．ケース２ 膠原病．In：大
木桃代，小林康司（編）．同著（第Ｉ部，pp.２７―４０）．
東京：真興交易医書出版部，２０１７．

成田初子，大木桃代．ケース３ 脳腫瘍．In：大木
桃代，小林康司（編）．同著（第Ｉ部，pp.４１―５２）．
東京：真興交易医書出版部，２０１７．

佐藤朋子，大木桃代．ケース４ 脳出血．In：大木
桃代，小林康司（編）．同著（第Ｉ部，pp.５３―６４）．
東京：真興交易医書出版部，２０１７．

砂田純子，城佳子．ケース７ 乳がん．In：大木桃
代，小林康司（編）．同著（第Ｉ部，pp.９６―１１０）．
東京：真興交易医書出版部，２０１７．

都留由香里，城佳子．ケース８ 造血器腫瘍．In：
大木桃代，小林康司（編）．同著（第Ｉ部，pp.１１１―
１２５）．東京：真興交易医書出版部，２０１７．

Conference Presentation

Kogayu M, Ozawa M, Kobayashi M, Kobayashi K,
Noji A. Modifying and Enhancing a Support Pro-
gram for Newly Employed Nurses in a Small-
scale Hospital. The 20th EAFONS (East Asian Fo-
rum of Nursing Scholars). Hong Kong. 2017.3.9-
10.

Tanii M, Isshiki H, Kobayashi K, Noji A. Multi-de-
partmental, multidisciplinary action research for
creating a perioperative care pass to improve
procedural efficiency and visualization of pe-
rioperative nursing duties: Case study from a
Japanese acute care hospital. The 20th EAFONS
(East Asian Forum of Nursing Scholars). Hong
Kong. 2017.3.9-10.

内田美保，小粥美香，金川智子，間平珠美，三橋吉
野，平野明博．「感染担当ナースの会」成果と課題
―地域連携を目指して―．第３２回日本環境感染学
会総会・学術集会．神戸．２０１７．２．２４―２５．

白井みゆき，小粥美香．小規模病院における効果的
な手指衛生直接観察法の検討．第３２回日本環境感

染学会総会・学術集会．神戸．２０１７．２．２４―２５．
三輪依子，山岸康子，小沼貴晶，高橋聡，東條有伸，
佐藤朋子，成田初子，小林康司．血液内科病棟に
おける転倒に関する後方視的研究．第３９回日本造
血細胞移植学会総会．松江．２０１７．３．２―４．

佐藤朋子，小沼貴晶，加藤せい子，大岩真希，高橋
聡，東條有伸，三輪依子，杉原望，都留由香里，
成田初子，桐山里美，小林康司．同種造血細胞移
植後患者の味覚障害に関する横断的研究．第３９回
日本造血細胞移植学会総会．松江．２０１７．３．２―４．

小林路世，小粥美香，小林康司，松本和史，野地有
子，竹谷英之．成人血友病患者に対する疾患と治
療についての確認シートの活用．第３９回日本血栓
止血学会学術集会．名古屋．２０１７．６．８―１０．

小林路世，小粥美香，小林康司，松本和史，野地有
子，竹谷英之．成人血友病患者に対する疾患と治
療についての確認シートの活用とセルフケア能力
の評価．第３９回日本血栓止血学会学術集会．名古
屋．２０１７．６．８―１０．

久原みな代，小林康司，小澤昌子，桐山里美，小粥
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美香，佐藤朋子，須山寿子，谷井真弓，成田初子．
副看護師長のコンピテンシー開発を目指した学習
会の試み．第２１回日本看護管理学会学術集会．横
浜．２０１７．８．１９―２０．

谷井真弓，一色裕美，小粥美香，成田初子，久原み
な代，小林康司，大島紀子，野地有子．周術期看
護の質向上への取り組み―周術期看護の業務の効
率化と見える化―．第２１回日本看護管理学会学術
集会．横浜．２０１７．８．１９―２０．

丸山佳奈，駒形和典，武村雪絵，竹原君江，國江慶
子，市川奈央子．災害看護を追求し続け視野を広
げながらキャリアを切り開いた看護師のライフス
トーリー：JR福知山線脱線事故１１年後の語り．第
２１回日本看護管理学会学術集会．横浜．２０１７．
８．１９―２０．

藤井真樹，小林康司，井上玲子．膵がんで治験を受
けた患者の配偶者のストレス対処に関する事例研
究．第２４回日本家族看護学会学術集会．千葉．
２０１７．９．２―３．
武村雪絵，國江慶子，小見山智恵子，相馬光代，小
林康司，佐藤博子，竹原君江，駒形和典，野島正

寛．看護師の職務態度及び退職率との関連からみ
た看護師長のコンピテンシー自己評価とリーダー
シップ自己評価の比較．第４８回日本看護学会―看
護管理―学術集会．札幌．２０１７．１０．１２―１３．

Kogayu M, Kobayashi M, Matsumoto K, Kobayashi
K, Takedani H, Noji A. Support for adult patients
with hemophilia from the lifecycle perspective
～Voices of hemophilia nurses～. TNMC&WANS
(International Nursing Research Conference
2017). Bangkok, THAILAND. 2017.10.20-22.

福田あかり，小林路世．性行為関連合併症で外科入
院したHIV感染者の看護にコーディネーターナース
が関わる意義―外来・病棟間の連携に着目して―．
第３１回日本エイズ学会学術集会・総会．東京．
２０１７．１１．２４―２６.
小林康司，武村雪絵，國江慶子，竹原君江，市川奈
央子，小見山智恵子，相馬光代，駒形和典，佐藤
博子．看護師長のコンピテンシー自己評価と上司
評価の比較．第３７回日本看護科学学会学術集会．
第３７回日本看護科学学会学術集会．仙台．２０１７―
１２．１６―１７．
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Our mission is "Taking of the effective pharmaco-
therapy for the individual patient". We provide to

contribute the risk management from the pharma-
cist's point of view.

Publications

1. Yasu T, Konuma T, Kato S, Kurokawa Y, Taka-
hashi S, Tojo A. Serum C-reactive protein levels
affect the plasma voriconazole trough levels in
allogeneic hematopoietic cell transplant recipi-
ents. Leuk Lymphoma. 58:2731-2733, 2017.

2. Yasu T, Imai Y, Ohno N, Uchimaru K, Kuro-
kawa Y, Tojo A. Hypersensitivity reaction to b-
lactam antibiotics in patients with adult T-cell
leukemia/lymphoma treated with mogamulizu-
mab. Int J Clin Pharmacol Ther. 55:807-810, 2017.

3. Yasu T, Momo K, Kobayashi S, Kuroda S, Tojo

A. Simple determination of plasma ponatinib
concentration using HPLC. Biol Pharm Bull. doi:
10.1248/bpb.b17-00806, 2017.

4. Shimada N, Ishiki H, Iwase S, Chiba T, Fujiwara
N, Watanabe A, Kinkawa J, Nojima M, Tojo A,
Imai K. Cancer Transitional Care for Terminally
Ill Cancer Patients Can Reduce the Number of
Emergency Admissions and Emergency Depart-
ment Visits. Am J Hosp Palliat Care. 34(9):831-
837, 2017

Conference Presentation

安武夫，小沼貴晶，黒田誠一郎，高橋聡，東條有
伸：造血器腫瘍症例におけるボリコナゾール静注
製剤による腎機能への影響，ポスター発表，第２７
回日本医療薬学会年会，２０１７年
小林俊介，安武夫，黒田誠一郎：成人造血器悪性腫
瘍患者の高リスク腫瘍崩壊症候群に対するラスブ
リカーゼ投与期間の検討，ポスター発表，第２７回

日本医療薬学会年会 ２０１７年
小林秋景，佐藤圭，小林俊介，安武夫，黒田誠一：
非ホジキンリンパ腫患者の造血間採用採取を目的
にPlerixaforを投与したが効果が不十分であった１
症例，ポスター発表，日本病院薬剤師会関東ブ
ロック第４７回学術大会，２０１７年

IMSUT Hospital

Department of Pharmacy
薬剤部

Director Seiichiro Kuroda 薬剤部長 黒 田 誠一郎

The Department of Pharmacy seeks to provide high-quality pharmaceutical care
services.We contribute to the team approach to patient-oriented medical care and
provides a drug distribution services.
We are also trying to contribute to propel the right use of medicines for patients.
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1. Increased in vivo virulence of MHC adapted
AIDS virus serially passaged through MHC-
mismatched hosts

Sayuri Seki1, Takushi Nomura2, Masako Nishi-
zawa1, Hiroyuki Yamamoto1, Hiroshi Ishii1, Saori
Matsuoka1, Teiichiro Shiino1, Hironori Sato3,
Kazuta Mizuta4, Hiromi Sakawaki4, Tomoyuki Mi-
ura4, Taeko K. Naruse5, Akinori Kimura5, Tetsuro
Matano: 1AIDS Research Center, National Insti-
tute of Infectious Diseases; 2Center for AIDS Re-
search, Kumamoto University; 3Pathogen Genom-
ics Center, National Institute of Infectious Dis-
eases; 4Institute for Virus Research, Kyoto Univer-
sity; 5Medical Research Institute, Tokyo Medical
and Dental University

CD8＋ T-cell responses exert strong suppressive
pressure on HIV replication and select for viral es-
cape mutations. Some of these major histocompati-
bility complex class I (MHC-I)-associated mutations
result in reduction of in vitro viral replicative ca-
pacity. While these mutations can revert after viral
transmission to MHC-I-disparate hosts, recent stud-
ies have suggested that these MHC-I-associated
mutations accumulate in populations and make vi-
ruses less pathogenic in vitro. In this study, we di-
rectly showed an increase in the in vivo virulence

of an MHC-I-adapted virus serially-passaged
through MHC-I-mismatched hosts in a macaque
AIDS model despite a reduction in in vitro viral fit-
ness. The first passage simian immunodeficiency vi-
rus (1pSIV) obtained 1 year after SIVmac239 infec-
tion in a macaque possessing a protective MHC-I
haplotype 90-120-Ia was transmitted into 90-120-Ia－
macaques, whose plasma 1 year post-infection was
transmitted into other 90-120-Ia－ macaques to ob-
tain the third passage SIV (3pSIV). Most of the 90-
120-Ia-associated mutations selected in 1pSIV did
not revert even in 3pSIV. 3pSIV showed lower in
vitro viral fitness but induced persistent viremia in
90-120-Ia－ macaques. Remarkably, 3pSIV infection
in 90-120-Ia＋ macaques resulted in significantly
higher viral loads and reduced survival compared
to wild-type SIVmac239. These results indicate that
MHC-I-adapted SIVs serially-transmitted through
MHC-I-mismatched hosts can have higher virulence
in MHC-I-matched hosts despite their lower in vitro
viral fitness. This study suggests that multiply-pas-
saged HIVs could result in loss of HIV-specific
CD8＋ T cell responses in human populations and
the in vivo pathogenic potential of these escaped vi-
ruses may be enhanced.

IMSUT Hospital

Department of AIDS Vaccine Development
エイズワクチン開発担当

Invited Professor Tetsuro Matano, M.D., D.M.Sc.
Visiting Associate Professor Ai Kawana-Tachikawa, D.M.Sc.

教授（委嘱） 博士（医学） 俣 野 哲 朗
客員准教授 博士（医学） 立川（川名） 愛

We are working on Microbiology and Immunology to elucidate the immune mecha-
nism for viral control in vivo. For development of an effective AIDS vaccine, we
established an AIDS model using groups of rhesus macaques sharing individual
MHC-I haplotypes and are studying virus-host immune interaction. We are devel-
oping vaccines using Sendai virus vectors eliciting antibody and/or cytotoxic T
lymphocyte responses. We are also studying how HIVs evolve in human popula-
tions.
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2. Characterization of in vitro expanded virus-
specific T cells toward adoptive immunother-
apy against virus infection

Toshiaki Ono6, Yuriko Fujita Y7, Tetsuro Matano,
Satoshi Takahashi7, Tomohiro Morio T1, Ai Kawana-
Tachikawa: 6Department of Pediatrics and Devel-
opmental Biology, Tokyo Medical and Dental Uni-
versity; 7Division of Molecular Therapy, Advanced
Clinical Research Center

Adoptive transfer of virus-specific T cells has
emerged as a promising therapeutic approach for
treatment of virus infections in immunocom-
promised hosts. Characterization of virus-specific T
cells provides essential information for the curative
mechanism of the treatment. In this study, we de-
veloped a T cell epitope mapping system for 718
overlapping peptides spanning 6 viral proteins
from three viruses (pp65 and IE1 from CMV; LMP
1, EBNA1 and BZLF1 from EBV; Penton from
AdV). PBMCs from 33 healthy Japanese donors
were stimulated with these peptides and virus-spe-
cific CD4＋ and CD8＋ T cell were expanded in vitro
in the presence of IL4 and IL7. A median of 13
(min-max, 2-46) peptides was recognized in the co-
hort. Both fresh and cryopreserved PBMCs were
used for in vitro expansion, and the expansion and
the breadth of T cell responses were not signifi-
cantly different between them. We assessed viral
regions frequently recognized by T cells in a Japa-
nese cohort that could become pivotal T cell targets
for immunotherapy in Japan. We tested epitope
prediction for CD8＋ T cell responses against com-
mon target region using freely available online tool,
and some epitopes were considered to be predic-
tive.

3. Conserved Vd1 binding geometry in a setting
of locus-disparate pHLA recognition by d/
abTCRs: insight into recognition of HIV pep-
tides by TCR

Shi Y8, Kawana-Tachikawa A, Gao F8, Qi J8, Liu
C8, Gao J8, Cheng H8, Ueno T2, Iwamoto A, Gao
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ology and Immunology, Institute of Microbiology,
Chinese Academy of Sciences, Beijing, China

Given a limited set of TCR V genes which are
used to create TCRs that are reactive to different
ligands, such as MHC class I, MHC class II and
MHC-like proteins (for example, MIC molecules
and CD1 molecules), the Vd1 segment can be rear-
ranged with Dd-Jd-Cd or Ja-Ca segments, to form
classical gdTCR or uncommon abTCR using a Vd1
segment (d/abTCR). Here we have determined two
complex structures of the d/abTCRs (S19-2 and TU
55) bound to different locus-disparate MHCIs with
HIV peptides (HLA-A*2402-Nef138-10 and HLA-B*

3501-Pol448-9). The overall binding modes resemble
classical abTCRs, but display a strong tilt binding
geometry of Vd1 domain towards the HLA a1 he-
lix, due to a conserved extensive interaction be-
tween the CDR1d loop and N-terminal region of a1
helix (mainly in position 62). The aromatic amino
acids of the CDR1d loop exploit different conforma-
tions ("aromatic-ladder" or "aromatic-hairpin") to
accommodate distinct MHC helical scaffolds. This
tolerance helps to explain how a particular TCR V
region can similarly dock onto multiple MHC mole-
cules, and thus, may potentially explain the nature
of TCR cross-reactivity. In addition, the length of
CDR3d loop could affect the extent of tilt binding of
Vd1 domain, and adaptively, the pairing Vb do-
mains adjust their mass centers to generate differ-
ential MHC contacts, hence probably ensuring the
TCR specificity to a certain peptide-MHC. Our data
have provided further structural insights into the
TCR recognition of classical pMHCI molecules, uni-
fying the cross-reactivity and specificity together.

These studies were performed with the help of
National Institute of Infectious Diseases, Tsukuba
Primate Research Center in National Institutes of
Biomedical Innovation, Health and Nutrition
(NIBIOHN), Institute for Virus Research in Kyoto
University, Medical Research Institute in Tokyo
Medical and Dental University, and ID Pharma.
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