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Axillary Reverse Mapping (ARM) using Indocyanine green to prevent lymphedema in breast cancer
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Although axillary lymph node dissection (ALND) is standard in axillary node—positive breast cancer,
lymphedema due to damage or obstruction of the lymphducts of the upper limb may occur in 13-27% of cases
after ALND. Conventional ALND is based on the anatomical border of removing the adipose tissue beneath the
axillary vein, but because it is difficult to see the lymphducts with the naked eye during surgery, unnecessary
lymphducts damage or obstruction can occur. Therefore, intraoperatively, we inject fluorescein from the back of
the hand and perform axillary reverse mapping (ARM) to contrast the lymphducts that flow from the upper limb
to the axilla.
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Tracer search in image—guided surgery for HER2—positive breast cancer
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In partial mastectomy, the extent of resection is often determined based on preoperative imaging
and intraoperative palpation, and the re-resection rate for positive margins is estimated to be 17—
38%. Especially, HER2—-positive breast cancer has a high rate of positive margins, and the
development of image—guided surgery (IGS) to visualize the lesions with fluorescent dyes
intraoperatively is desired.Some studies on tracers using trastuzumab (Tmab) to detect HER2-
positive breast cancer cells has been reported, but it has not yet been demonstrated that the
masking effect of preoperative Tmab occupying the HER2 receptor may inhibit the binding of Tmab
as a tracer. Therefore, we will determine the effect of preoperative treatment with Tmab on HER2
receptors and develop an appropriate tracer for IGS.
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Development of a novel diagnostic kit—product and automatic immunochromatography—reader for
detection of lymph node metastases in breast cancer applying the semi—dry dot—blot method.
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The semi—dry dot—blot method is a novel diagnostic procedure for detecting lymph node (LN)
metastases using the presence of cytokeratin (CK) in lavage fluid from sectioned LNs. Because the
SDB method diagnoses metastases using the lavage fluid only, it has the advantage of being able to
combine rapid or permanent pathology with the remaining LN tissue. In addition to improving the
accuracy of diagnosis by using this system in combination, it is easy to introduce because it can be
compared with pathology. In order to propagate this technology in clinical practice, we will develop
an SDB kit applying to immunochromatography using anti—-CK19 antibodies and an automatic
reader for automated diagnosis for LN metastases.
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Construction of ideal digestive tract using bio 3D printer and research on regenerative medicine
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Tissue—engineered gastrointestinal structure regeneration is very useful in treating pediatric and adult patients with benign or
malignant diseases such as carcinoma, trauma, and congenital malformations. Most of the reports on digestive tract regeneration so
far have been studies using scaffold = scaffolds, and there are many problems such as biocompatibility and long preparation time for
structures.

Scaffold—free scaffold—free, autologous artificial organs are considered to be ideal organs. Aiming at regenerative medicine by this, we
have performed digestive tract production using a bio—3D printer (Regenova ®) and applied it. So far, we have produced artificial
esophagus and artificial small intestine and confirmed that they are functional by transplanting them into rats. We are studying

application to large animals (pigs, etc.) for future clinical applications.
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1)Takeoka Y,et al. Regeneration of esophagus using a scaffold—free biomimetic structure created with bio-
three—dimensional printing. PLoS One. 2019 Mar 8;14(3):e0211339.
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Optimal management for post thoracotomy pain
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In recent years, with the development of endoscopic surgery with smaller wounds, the wound itself
has gradually become smaller, but it is known that postoperative chronic pain (5-65%) is more
likely to persist, especially in open chest surgery. The main cause of this is thought to be
intercostal nerve damage, which, once it becomes chronic, can reduce the patient’s quality of life.
This objective evaluation is difficult, and our research continues with the theme of how to
evaluate, treat, and prevent postoperative pain.
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Development of next—generation precision medical equipment washer that uses only acidic water
and alkaline water
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The number of medical devices such as endoscopic surgery and robotic surgery is increasing year
by year. Cleaning and disinfecting them requires a lot of manpower and time, and there is a risk of
secondary infection. To solve this problem, we are developing an electrolytic ultrasonic
decontamination cleaning machine that achieves high cleaning and sterilizing effects at room
temperature, atmospheric pressure and without the use of detergent. Collection of basic data has
already been completed, and it has been certified and commercialized as a medical device. We are
currently conducting final performance evaluations in clinical trials.
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New treatment for intractable fistula —Development of cell plug using bio 3D printer
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There are many fistulas which are difficult to treat, such as a bronchopleural fistula after lung
resection, an enterocutaneous fistula and an anal fistula associated with inflammatory bowel
disease,

and a rectovaginal fistula and an enterovesical fistula associated with a malignant disease.

We devised a method to promote fistula closure to insert a cylindrical cell structure, a ‘bio plug’,
into the fistula, which was produced using only cells and a bio—3D printer in BPF rat model.
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Isolation and culture of rat cells
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Insert the bio plug into
another F344 rat's bronchus
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Development of endoscopic washing device
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Although endoscopic surgery (thoracoscopic / laparoscopic) is becoming more common, products
that remove fat, blood and mist on the scope have not yet become widespread, and they

are manually washed up. As scope is wiped off and then used, the operation time is extended and
the surgeon is stressed. Therefore, we have developed a product that can clean the contaminated
scope in the cavity.
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Microstructural analysis by High Resolution peripheral Quantitative CT
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We perform bone microstructural analysis of various bone and joint diseases using high resolution
peripheral Quantitative CT (HR-pQCT).
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Objective evaluation of sensitivity of skin, sctarching to itch and sleep disturbance
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[tch is one of the major symptoms of skin diseases. ltch not only has a great impact on one’s
quality of life, but scratching also aggravates skin symptoms by damaging the skin. In this study, we
conducted the objective evaluation of an unconscious scratching behavior during sleep.
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Evaluation of skin dryness and skin barrier function
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Moistured skin is an indicator of one’s health, and is affected by environmental stimuli (e.g external
medicine, cosmetics, cleaning agents, temperature, humidity. We evaluate the barrier function of
the skin as a number by measuring the amount of water contained in the stratum corneum of the
skin, the amount of water evaporated from the skin with impaired barrier, and the pH of the skin
surface.
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Exploring the antigens to induce seafood allergy; implication into development of safe food without
seafood—allergens.
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Seafood allergy accounts for 13% of adult patients with new food allergy and is the second leading
cause food after wheat. In addition, compared with other allergens, it is also one of the
characteristics that it causes anaphylactoid symptoms at a higher rate in children. Mainly,
parvalbumin and collagen have been identified as antigens for seafood allergies, but these are
contained in almost all fish, and patients with seafood allergies are forced to have severe dietary
restrictions. The content of the antigen protein varies depending on the type of fish and the
processing method. By identifying this, we aim to avoid excessive dietary restrictions and to help
in proper dietary guidance.
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Evaluation of both skin normal flora and skin pathognic organisms
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We are evaluating the bacterial flora of the skin and the pathogens of infectious skindiseases. In
particular, we have been conducting culture or comprehensive microbiome analysis from skin
samples for fungi (mycobacteria) and mycobacteria to link them to health management and
prevention and treatment of skin diseases.
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Measurement of perspiration ability and evaluating the constituents of sweat
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We have been evaluating the ability of human perspiration induced by heating or acethylcholine via
Minor method and quantitative sudomotor axon reflex testing. Furthermore, distribution of
sweating on skin surface (active sweat gland) can be investigated by “sweat monitoring camera” or
skin replica obtained by silicon. On another front, sweat constituents, such as sodium, salt,
potassium, lactate, and glucose can bbe measured. These evaluation wil contribute to the
prediction of heat stroke, skin homeostasis, and health assessment.
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Investigation for the etiology of pseudoxanthoma elasticum:
Therapeutic applicatin of foods containing pyrophosphate
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Pseudoxanthoma elasticum (PXE) is an autosomal recessive disorder characterized by elastic fiber degeneration
and calcification that damages the skin, eyes, and cardiovascular system. It is a disease (ABCC6 gene) due to an
abnormality in MRP6 (multidrug resistance—associated protein 6) molecule, which is one of the ATP-binding
cassette transporters involved in substance transport. Nagasaki University Dermatology Department is a
domestic base of PXE, which collects patient information nationwide and analyzes gene mutations. The disease
results in a decrease in pyrophosphate in the blood, resulting in calcium deposition. Therefore, ingestion of
pyrophosphate in some form (food, etc.) is expected to reduce symptoms. We are committed to contributing to
the treatment of intractable diseases through the development of such foods.
http://www.med.nagasaki—u.ac.jp/dermtlgy/activities/pxe.html
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Evaluation methodology for the screening of novel drug for dermatoses in vitro
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The effect of drug can be evaluated in vitro using cultured cells derived from skin lesions and
pathological samples. For cell or tissue culture, we can evaluate the changes in expression of
nucleic acid, protein, cytotoxicity, and cell viability. Nucleic acids can be extracted from
pathological samples even in the past, and even minute samples can be analyzed under the same
conditions. If the effects of drug are unknown, a comprehensive analysis by transcriptome analysis
will be performed, and then the results will be used for supportive work.
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The estabilishment of diagnostic method of pulmonary lymphomas using bronchoalveolar
lavage fluid
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Surgical approaches for definitive diagnosis are freruently requried, though the role ot surgical
reseqution is limited for the treatment. Therefore, there is a compelling need for less invasive
methods of the diagnosis of pulmonary lymphoma. In the present study, we examine the
usefulness of colonality analyses, gene rearrangements, and cluster of differentiation (CD)
markers, and evaluated the sensitivity and specificity of each methods.
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Usefulness of cultured cells for the diagnosis of primary ciliary dyskinesia
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In this study, we evaluated the usefullness of re—cultivation of ultrastructural abnormalities under
electon microscope and mortailty under high—speed video camera with optical microscope using
cultred ciliated cells of the nasal mucosa, trachea, bronchial mucosa for the diagnosis of patients
with primary ciliary dyskinesia, in additon to the direct examination of ciliated cells collected from
the mucosa of the nose, trachea, and bronchus.
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Surface Characteristics of Zirconia on Mechanical Properties and Bond Strength of Resin Cement
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When luting the prosthesis to the abutment tooth, it is necessary to consider not only the inner
surface of the prosthesis to be roughened to improve the mechanical retension of the resin cement,
but also chemical bonding. Zirconia is no exception, and alumina blasting and MDP-containing
primer or resin cement are generally used.

Therefore, in this study, the effect of alumina blasting on the surface characteristics and

mechanical properties of zirconia, the bond strength of resin cement, the effect of saliva

contamination on the bond strength of resin cement, the primer component and concentration of
MDP were determined.
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Development of a novel immune tolerance induction (ITI) therapy for atopic asthma
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Bronchial asthma is a most popular respiratory diseases, and the control of the disease is
nowadays very developed well according to the cognition of the Inhaled corticosteroid (ICS)
therapy. However, this strategy is only for suppress of the airway symptoms but not for the
fundamental pathological mechanism. We are to establish a novel radical therapy (control the
immune tolerance to selective antigens).
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Evaluation of anti—vascular endothelial growth factor antibody for non—small cell lung cancer patients
with malignant pleural effusion
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Many non small cell lung cancer NSCLC) patients had malignant pleural effusion. Pleural effsuion often
induces dyspnea and abnormaly of the pharmakokinetics of anti—cancer drugs. There are several reports
about the efficacy of angiogenesis inhibitor in treating NSCLC with pleural effusion. We are evaluatimng
the pleural effusion control of ramucirumab (one of the angiogenesis inhibitors) in combination with
docetaxel for previously treated NSCLC patients with malignant pleural effusion. We analysis the
biomarker of anti—angiogenesis treatment.
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Clinical sgnificance of circulating placental RNA for the evaluation of placental function
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We have identified the circulating placental mRNAs in plasma samples of pregnant women, and get
a patent. Circulatin placental RNAs in maternal plasma are expected to be non—invasive molecular
marker for evaluating placental status. We try to develop the test of placental function using
plasma concentration of placental mRNA/microRNA.
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Clinical sgnificance of circulating fetal RNA for the evaluation of fetal function
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We have identified the circulating placental mRNAs in plasma samples of pregnant women, and get
a patent. Circulatin fetal RNAs in maternal plasma are expected to be non—invasive molecular
marker for evaluating the status of fetus. We try to develop the test of fetus function using plasma
concentration of fetal mRNA/microRNA.
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Elucidate a relationship between innate immune respose and severity of pneumococcal pneumonia
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Pneumococcus is a leading cause of community—aacquired pneumonia, and it still causes severe
infection to human. Our research aims to elucidate innate immunity response during pneumococcal
pneumonia, and its significance on the severity of pneumonia.
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Comprehensive Searching for Circulating mircoRNAs as a Novel Biomarker for Pulmonary Arterial
Hypertension
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In Japan, when scleroderma is combined with pulmonary arterial hypertension (PAH), the 5-year
survival rate is less than 40%. Thus,PAH is the leading prognostic factor for scleroderma. The
urgent issue is to elucidate the pathophysiology of PAH in collagen disease and promptly
implement appropriate therapeutic intervention. We found a microRNA (miRNA) that increased
specifically in the blood of collagenous pulmonary arterial hypertension (CTD-PAH), and
established the usefulness of miRNA as a biomarker for early diagnosis. We are conducting
research to elucidate the mechanism that causes PAH in collagen disease by the miRNA and to
clinically apply it as a therapeutic drug.
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Elucidation of the mechanism and development of new therapeutic strategies for hypertensive
nephropathy focusing on chronic inflammation
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Chronic kidney disease is a major risk factor for end—stage renal disease (ESRD) and cardiovascular
disease. The underlying mechanisms are being elucidated and treatment methods are being
developed on a global scale. Renal sclerosis, one of the three major diseases leading to ESRD, is a
disease caused by long—term chronic hypertension. It has been reported so far that its pathological
condition is due to arteriosclerosis induced by hypertension. Although ischemia, increased
oxidative stress, and the involvement of chronic inflammation have been suggested, there are
currently no therapeutic strategies established for the prevention of onset or progress
suppression. In this context, we focused on chronic inflammation and are working on elucidating
the mechanism of hypertensive nephropathy and the development of new therapeutic strategies.
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Comprehensive analysis of the mechanism for molecular target therapy drug—induced
adverse events and drug resistance to achieve curative treatment for advanced
hepatocellular carcinoma
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There has been no effective therapy for advanced hepatocellular carcinoma (HCC) for a long period.
However in recent years, new molecular target drug 'lenvatinib’ has been approved for advanced
HCC treatment. It has been reported the high therapeutic effect for advanced HCC compared to
previous therapy. Further, it would become a key drug for advanced HCC treatment , since it had
been already designated as ’breakthrough therapy’ in combination with an immune checkpoint
inhibitors. However, in clinical practice, we are facing two major problems. One is the difficulty in
continuation of treatment due to adverse events, and the other is drug-resistance in HCC to
lenvatinib, both of which decrease the therapeutic effect. The aim of this study is to elucidate the
mechanism for lenvatinib—induced adverse events and drug—resistance in HCC patients by a
comprehensive analysis using clinical data and sera extracted from those treated with lenvatinib.
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Basic and clinical study on development of novel therapeutic strategies against infectious diseases
induced by enveloped viruses
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We are studying on molecular mechanisms of infection by various enveloped viruses including HIV,
ebolavirus, lassavirus, and novel coronavirus, and trying to identify compounds that inhibit these
viral infections. Finally, we aim to develop novel therapeutoc drugs through clinical study using
the compounds.
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Screening and development of T. cruzi trans—sialidase inhibitors
for a new therapeutic agent of Chagas disease
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Trypanosoma cruzi is the obligatory intracellular protozoan parasite that causes Chagas disease.
One of the virulence factors of T. cruzi is the surface protein trans—sialidase (Tc¢TS) which
catalyzes the transfer of sialic acid from host derived glycoconjugates to acceptors on the parasite
surface. TcTS and the sialic acid accepted surface molecules are involved in attachment to and
invasion of host cells, evasion from host immune system and pathogenesis of Chagas disease. We
have currently obtained several TcTS inhibitors and engaged in evaluation of these chemicals with
biochemical analysis. Further development based on the current molecules and a new additional
screening is required to obtain more efficient inhibitor molecules for a new therapeutic agent of
Chagas disease.
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Development of drugs, vaccines, and diagnostics against malaria
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Malaria is responsible for a huge burden of death and disease in large areas of the tropical and sub—tropical world.
Unfortunately, those countries hardest hit by the disease are often amongst the poorest. Despite continuing
efforts, there is still no effective vaccine against the disease. In order to design and implement effective disease
intervention strategies, we believe that one of the key priorities in malaria research should be the strengthening of
our understanding of the basic biology of the parasite. We are currently investigating some fundamental aspects of
the parasite’ s life cycle, such as the molecular interactions and signaling mechanisms behind red blood cell (RBC)
invasion and the phenomenon of cytoadherence of parasite—infected RBCs. We utilize a variety of malaria parasites
including human—infecting Plasmodium falciparum, the rodent malaria parasite Plasmodium yoelii, and Plasmodium
knowlesi a causative agent of zoonotic human malaria. To expand a platform for basic and clinical malaria research,
we are investigating the molecular epidemiology of malaria parasites in endemic countries, the biology of
Plasmodium vivax hypnozoites, and the establishment of a novel malaria model using ungulate Plasmodium.
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Molecular Imaging for Infectious Diseases using small-animal PET/SPECT/CT
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We carry out preclinical nuclear medicine examination on small animals models for several infectious
diseases.

Various biological functions such as local blood flow, glucose metabolism, drug metabolism, renal
excretion are imaged and quantified.
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Role of apoptosis and DNA—damage response in gastrointestinal and Liver diseases
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Apoptosis and DNA damage response is related to various diseases in gastrointestinal and liver diseases. Our
investigation has focused on role of apoptosis in hepatocytes during non—alcoholic steatohepatitis and DNA-
damage response. Moreover, we have investigated role of gastric epithelial cell- apoptosis in H.pylori toxin
VacA. We are currently studying if there are specific genetic signatures in colon cancer between Atomic bomb
survivors.
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Molecular pathological/epidemiological study for thyroid cancer around the Chernobyl area
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We have collected genomic DNA samples from patients who developed pediatric thyroid cancer
after the Chernobyl nuclear accident in the former Soviet Union (Belarus, Russia, and Ukraine),
healthy individuals in the sama area who were thought to be similarly exposed to radiation but
have not developed cancer, and also pediatric thyroid cancer patients who were thought to be
unexposed to radioactive iodine. Using these samples together with integrating the estimation of
radiation dose, information of other environmental factors, and histopathological information, we
have been conducting studies to clarify radiation—specific pathomorphological findinds and genetic
polymorphisms that are associated with radiation—induced thyroid cancer on genome—wide scale.
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Development of research in the field of radiation medical sciences for the recovery of Fukushima
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We promote the research projects which are available for the recovery of local community around
TEPCO Fukushima Daiichi Nuclear Power Station (FDNPS), such as Kawauchi villegam Tomioka
town and Ohkuma town. We evaluate the exposure doses of residents through the monitoring of
environmental radioactivties and food monitoring. Also, we studied about the risk perception of
the residents on the radiation and health effects, to establish the effective strategies of risk
communication. We aim for the establishment of recovery model from the nuclear disaster through
the cooperaation of residents, local authorities and specialists.
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molecular analyasis of Prader—Willi syndrome and Angelman syndrome by transgenic mice
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We analyze the molecular mechanisma of symptoms by model mice, of Prader—-Willi syndrome and
Angelman syndrome, which we generate using CRISPR/CAS9 system.
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Detection and quantification of DNA damage
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Members of our laboratory are working on scientific reseach on radiation biology and radiological
protection. Therefore, we routinely detect and quantify DNA damage caused by radiation or other
environmental mutagens. Our techniques may help various research and development fields which
need quantification of DNA damage.
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Measurement and analysis of radiation/radioactivity
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Members of our laboratory are working on scientific reseach on radiation biology and radiological
protection. Measurement of radiation and radioactivity is an essential technology in these srea
which can be also widely applicable to various research and development fields.
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Development of an academic drug discovery system harnessing regional characteristics in Nagasaki
Prefecture
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Nagasaki University Center for Medical Innovation focuses on the development of therapeutic
interventions for cancer, autoimmune diseases, infections and radiation—induced damage. We have
established networks with many universities and institutions from all over Japan to promote the
most efficient utilization of our facility equipped with a versatile high throughput screening system
and an antibody-producing system. For the development of small-molecule drugs for neglected
tropical diseases and indigenous diseases, we have been attempting to establish a marine microbe
extract library. So far, we have collected more than 20,000 marine microbes and validated the
quality of the library. We are also trying to establish a system for preparing shark—derived
nanobodies that can penetrate cell membranes and brain—blood barrier.
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Evaluation of fuctional foods on maintaining the health of the elderly
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Aging contributes to development of muscle weakness. In generally, muscle atrophy caused by
aging is known as sarcopenia. As sarcopenia progresses, the risk of requiring long—term care
increases, leading to the bedridden. Nutrition and exercise are essential for prevention of
sarcopenia. My research focuses on the development of foods and nutrients to prevent muscle
atrophy using experimental animal and cell models.

4. B - WHIERR - S RORE

FNEITE O RENE SR AR TR - AR B MEY B O AT

BEZFLELTZMBOEBRUL, Hix REBO TR THLZENMLIL TRV ET, KEY
I, XTI F R ARG, h T AR TTR ) A RERY, MEREM e 35 - L FIE MY
ENGENTEYET (FX),, BUE, ZNBSBE DL 2 Ik CREBEMER: - IR T %
FAET DOV ZEZ D TET,

ZHAVETIZ, REIZE END T TR A NP ZME TR Th A2 L0, fil2EIcE -
THIERIENDA AV ARPIE A ETH AR L TRV ET,

Astaxanthine

,)KL\.L/'\,“\,‘\,'» o~

T

Taurine

5
1075 ""NHq

Fucoxanthine

L A;,)‘ A~

Nutritional Science of Japanese Food
E——

5. AR RE~DREE - LE~DA E—T

AWFFEICLD, B5L DS \ET, FEREMERAMI OIS 3 R c& 9,
BE~D—F A -V

REFIBLEDORE MR T TRVET,



1. 87—~
A JI DEFEFL IR ST A A 7= B AR BRI B8 92 SE A4
Basic studies on reproductive physiology toward aquaculture in Squid
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Squid is one of Japan’s important marine resources. However, in recent years, squid catch has been
declining. The possible causes of this are changes in the marine environment such as rising seawater
temperatures due to global warming, ocean acidification, and shore burning. Basic biological
information on squid is indispensable both for elucidating the cause of the sudden decrease in squid
catch and for considering countermeasures, as well as for development of aquaculture technology that
has not yet been established.Especially reproductive information such as “when do they become male
or female, sexually mature and breed?” is very important. Our laboratory is therefore engaged in
reproductive physiological research on squid, which has hardly been studied so far.
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Development of intelligent aquaculture system
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The developmet of a new aquaculture system that incorporates the Internet and artificial intelligence
is nesserary so as to revive and develop the fishery industry. Therefore, we have started research to
develop an open sea aquaculture using sink—float type net cages and an inland aquaculture using
closed recirculating aquaculture systems.
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Elucidation of physiological mechanism on fish reproduction and development of technology for artificial
control of reproduction
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Our research group are studying endocrinological and molecular biology for elucidating the physiological
mechanisms of gonad development and reproduction in fish. In particular, we are investigating the effects
of water temperature, photoperiod, lunar cycle, and artificial chemicals on gonadal development and
spawning behavior of fish. In our study, main target fish species are groupers and yellowtails. We are also
aiming to develop the tecnology of altificail seed prodution necessary for aquaculture by utilizing the
basic information on reproductive physiology of fish. For example, the development of technology for
artificially control of fish maturation and spawning by environmental manipulation. In addition, we have
started to elucidate the reproductive mechanism of sharks, which is useful for development of new
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Underwater observation of offshore structure by small & smart ROV
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We have developed a small and lightweight ROV (Remotely Operated Vehicle) to perform maintenance
and inspection work on offshore wind power generation facilities and other offshore structures.

In general, ROVs are subject to waves and other factors that cause instability, but by performing
thruster control based on real time image data, the maneuverability and observation accuracy is
improved making it possible to maintain fixed points and automatically capture images of structural
defects.
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A seawater sampling flight robot for early detection of red tide
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In order to prevent damage from red tide in the aquaculture business, seawater is taken for patrols
by ships and specimens to check for the presence of harmful red tide plankton. The drone
(AKABOT), which has a water harvesting function developed in this research, can patrol a wide area
of the sea in a short time from the sky, and can harvest water from a specified depth (1-5 m) by
dropping a water harvesting container from the drone by remote control. To date, we have
developed the Akabot I, a medium—sized machine that can collect water at a single point, and the
Akabot II, a large machine that can collect water at three points.
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R/D of a floating/submersible tidal power system applicable in low—speed tidal current
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Tidal power is considered a predictable and reliable source of energy. This system is equipped with a
large diffuser in order to accelerate the flow at the turbine position so that it can be applied to the
middle tide region. It is a floating/submersible tidal power generation system by rope mooring,
which floats near sea surface when the tidal speed is low and faces to the flow in the middle layer
when the tidal speed is high. This will reduce the cost of installation/recovery during maintenance
of the equipment. We are conducting the demonstration experiment in Naru—Strait, Goto, using a
small device with a rated power of bkW.
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The main mission of the Journal for Peace and Nuclear Disarmament (J-PAND) , edited by Research Center for
Nuclear Weapons Abolition, Nagasaki University (RECNA) and published by the Taylor & Francis Group in the
U.K., is to contribute to furthering nuclear disarmament and peace based on both theoretical and practical
studies. The journal will serve as a vehicle to put forward proposals for policies and other ideas that could
contribute to nuclear disarmament, including ways of: (1) rapidly implementing Article VI of the Nuclear Non—
Proliferation Treaty, (2) promoting the norms embodied in the Treaty on the Prohibition of Nuclear Weapons to
the fullest extent, and (3) creating a new global governance regime for nuclear activities to facilitate the elimination
of nuclear weapons.
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My research topics on de—nuclearization of DPRK and Korean Penisula and establishment of international framework
for peace and security of Northeat Asia include the following: (1) Study on assessment and improvement of US-DPRK
and DPRU/ROK dialogue (2) Irreversible denuclearization of DPRK and its verification scheme (3) Requirements and
approaches toward establishment of Northeast Asia Nuclear Weapon Free Zone NEA-NWFZ) and (4) Cooperative
scheme for denuclearization of DPRK among Japan/US/ROK.
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Nuclear Weapon States, including the US, are working on so—called “Modernization Program” in which they
develop usable, small nuclear weapons. Besides, they are also developing new weapons like hyper—sonic missiles.
We investigate impacts of such new weapons and the impacts of emerging technologies such as cyber and Al, on
nuclear weapon system’s vulnerability as well as on nuclear strategy and nuclear deterrence. Based on the
research results, we would like to explore new security policy not dependent on nuclear deterrence.
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Stockpile of fissile materials, such as highly—enriched uranium (HEU) and separated plutonium, is increasing.
In particular, plutonium stockpile is increasing due to reprocessing from civilian spent nuclear fuel. We
conduct research on the following topics: (1) international management of plutonium (2) international
cooperation for plutonium disposition (3) prevention of proliferation of uranium enrichment and reprocessing
technologies which can produce fissile materials.
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As of now, we do not have any universal positive international law banning possession and use of nuclear weapons.
Though the Treaty to Prohibit Nuclear Weapons was adopted but has not entered into force yet. Even once it would
enter into force, it will not abolish nuclear weapons as long as nuclear weapon states will continue to reject it. But it
is possible to reduce and ultimately deny substantive room to possess and use nuclear weapons by combining not
only international agreements on disarmament but also such relevant laws like international humanitarian lawsand
international criminal laws.
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The purpose of this research project is to analyze and compile a detailed database of the current status of nuclear
warheads and their delivery means, such as missiles, possessed by the nuclear armed countries around the world. The
online database (both in Japanese and English) is updated with the latest information every June.
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The purpose of this research project is to identify possible elements of effective and practical disarmament
education program to empower young university students in South Korea and Japan, who are expected to take a
future leadership role in realizing denuclearization of and maintaining sustainable peace in Northeast Asia. It
includes a needs assessment, identification of crucial elements of disarmament education, development of
educational materials/methods, development of programs and curriculums, and implementation and evaluation of
program conducted in Japan and South Korea.
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	4_学域以外（海洋）
	01_平坂勝也先生
	02_村田良介先生
	03_征矢野清先生_1
	03_征矢野清先生_2
	04_山本先生_1
	04_山本先生_2
	05_経塚先生rev 2
	4_学域以外（RECNA）
	01_研究内容紹介様式(吉田先生)
	02_研究内容紹介様式(鈴木先生)-1
	02_研究内容紹介様式(鈴木先生)-2
	02_研究内容紹介様式(鈴木先生)-3
	03_研究内容紹介様式(広瀬先生)
	04_研究内容紹介様式(中村先生)-1
	04_研究内容紹介様式(中村先生)-2



