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Minamata

€ Date: 2017.8.28-9.1
@ Participants: 10 students and 4 staff

The purpose of this internship is to acquire extensive knowledge
about Minamata disease, its causes, treatment, and social aspects
such as economic damage, social discrimination, conflicts, etc. and
the activities associated with the disease.

During 1950 and 1965, the industrial growth contributed largely to
the overall Japanese economic growth. However, the antipollution
measures had been neglected during the same period and that
caused pollution diseases (Kogai-byo) such as Minamata disease,
Itai-itai disease, Yokkaichi asthma broke out. Minamata disease is a neurological syndrome caused by daily
consumption of fish and shellfishes which were heavily contaminated with methylmercury. The disease was
first officially recognized in 1956 in Minamata and in 1965, in the Agano River basin in Niigata prefecture.
The investigation of the Minamata disease was carried out by Kumamoto University research group.
Methylmercury were discharged into Minamata bay from chemical plant (Chisso Co. Ltd.) and accumulated
in marine fishes and shellfishes.

We visited variety of institutions and groups such as National Institute for Minamata Disease, Minamata Disease
Archives, Municipal museum, HottoHausu, Soshisha, Minamata City Hall, and Environmental Academia of
Minamatach City to learn and get detailed information about Minamta disease and its impact on different areas
of the city.

In National Institute for Minamata Disease, we learned about the mercury and methyl-mercury toxicity
mechanism, symptoms of Minamata disease, diagnosis, treatment option and rehabilitation facilities for
patients from the lectures provided by experts of each department. Diagnosis is based on the evidence of
methylmercury exposure such as, methylmercury polluted fish intake, measurement of mercury
concentration (biomarker: hair, blood, urine; fetal exposure: umbilical cord) and clinical sign and symptoms.
They have extensive and basic research facility to research on mercury compounds, and it is important for us
to learn about their work to prevent the recurrence of mercury pollution in Japan and around the world.
Visiting Minamata disease municipal museum and HottoHausu was very informative for us as their sincere
effort is to make people from different parts of Japan and foregin visitors aware of real history and huge
impacts of Minamata disease. Minamata disease patients are telling their sufferings and sharing their
struggling periods. Soshisha is an organization established by the donation of people all over the Japan. Here
we learned the social aspects of the Minamata disease victims and their relentless activities for long period
of time. It took long time for the patients to get certified as there was much dissimilarity among the medical
criteria for the certification. Remarkable controversy still remains regarding Minamata disease diagnosis.
Most of the Minamata disease victims were poor and initially they didn’t have any support from government
and the local people as well. The family members of Minamata disease patients were suffered and
undergone socio-economic depression. Minamata disease victims began movements not only for
compensation but also for establishing that the Chisso Co. Ltd. is the main offending company for developing
this disease.

In 1994, Minamata citizens have restored their social bond and relationship with nature (Moyai-naoshi)
which was actually a declaration for the regeneration of Minamata city. Their continuous effort makes
Minamata the first Eco capital of Japan in 2011. With the support of Minamata city government, local people
directly participate in different activities such as Minamata fisheries association, marine revitalization, and
garbage sorting and recycling collection etc. to accomplish their target. Although nearly 60 years have
passed since the emergence of the Minamata disease, mecury pollution and health problems related to
mercury still exist as global challenges. To achieve the sustainable development goals on local and global
scale, Minamata environmental academia was established in 2016. They started collaboration and provide
facilities for research and to work with local residents from different institutions. They are working with
Minamata eco-town, Minamata environmental technology center for the industrial development and
creating new opportunities for people.

Industrialization is a continuous process all over the world and nowadays, people of developing countries are
facing different environment pollution based acute and chronic diseases. To eradicate these severe effects
and reduce the environmental pollution in different developing countries, this internship will be very helpful
and informative.
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Shin Nippon Biomedical Laboratories (SNBL)

@ Date: 2017.9.4-9.8
@ Participants: 7 students and 2 staff

Shin Nippon Biomedical Laboratories (SNBL), was founded in Kagoshima as Japan’s first contract research
organization in 1957. SNBL has steadily expanded and innovated to become a global business that works in
the pre-clinical research, clinical pharmacology research, pharmacokinetics and analysis, clinical trial, site
management organization (SMO), and other industries. Over the course of this time, SNBL is striving toward
globalization and expanded from Japan into North America, Europe, and other parts of Asia. The mission of
SNBL is to be commited to freeing patients from suffering by supporting drug development and imprvoing
medical technology.

From September 4 to 8, we went to SNBL for the 5-day internship. The purpose of this internship is to learn
the essence of corporate practice (such as the corporate philosophy, compliance, management, planning,
administration, contribution to society/ community, demand-response, and global perspective), to study
new drug development process and pre-clinical research and to have tours of the major facilities (including
training of animal experiment).

In lectures, we experienced that SNBL run by the RINEN management principle. They believe RINEN is the
foundation of judgement, which increases the cohesion of the corporation. They have also clear corporate
philosophy, vision, 12 points proclamations and vows. Through research and development, SNBL produces
new drug and delivery system. In addition to the licensing of their own developed drugs and administration
techniques. However, one of the solid departments is compliance. They focus on risk management and
compliance management. Risk management works with regulatory requirement, climate change,
acceleration of information transmission, globalization and deregulation. To mitigate the risk, they follow
PDCA (Plan-Do-Check-Action) method.

Moreover, we also learned that the pre-clinical studies include identifying a novel compound as new drug
through proper screening, testing to confirm the safety and efficacy of that including GLP application and
taking license for marketing the product. This studies can be categorized into several points-performance of
GLP study (SNBL follows many international guidelines like 3R for animal research, ILAR, ICH.), general
toxicity test, repeat dose toxicity study (Including measurement of clinical signs, body weight, water and
food intake, blood sampling for hematology and biochemistry analysis, urinalysis etc.), specific toxicity unit,
biopharmaceutical, immunotoxicity and antibody production.

By visiting the major facilities and training for the practices, we learned the reproductive and developmental
toxicity studies and related test, andthe reason for the need to perform the animal experiments. SNBL has
the facility of animal experiment. In our internship, we had experienced to visit some of them such as
monkey, mouse, guinea pig, rat, rabbit, dog and pigs. For social contact SNBL follows ILAR guidelines ensure
group housing system because of animal welfare. Separate animal housing and special arrangement of living
are practiced by SNBL. For this they follow ILAR guidelines. Besides, SNBL follows bioethics for all animal
experiments.

From the experience of the SNBL internship, management and
business strategy of SNBL are a vital part of the internship. We
realized company’s value and philosophy is significant to run a
successful company. Proper strategy and risk assessment is also
mandatory. And the knowledge we gained from the lectures and
the skills by training for practices are very useful to our own
researches.
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Kumamoto Daily Newspaper

& Date: 2017.9.19-9.25
€ Participants: 4 students and 3 staff

Communication is a very important thing in our lives. One way we learn about important things and events
in other places is to read the newspaper, which is why the newspaper has an important role in
communicating information in the society and around the world.

Kumamoto Daily Newspaper is the main newspaper in Kumamoto, and is even read by more locals than
national newspapers such as Yomiuri or Asahi. The goal of the internship was to know what the
environmental problems are in Asia and Kyushu, as well as to know the differences between a scientific
academic paper and newspaper. We experientially learned with our own eyes how journalists accomplish
news coverage, and how newspapers are made.

On the 1% day, there were lectures about environmental and health problems caused by mercury (especially
Minamata Disease) by Mr. Michikazu Iseri from Kumamoto Daily. We also presented and discussed about
environmental problems of our home countries (China, Japan, and Philippines). We also visited different
facilities inside the company and saw the process of newspaper being made.

On the 2nd and 3rd day, we accompanied some journalists on their news coverage trips, which included: (1)
Shiratsubo Elementary School to see an art exhibition of Utagawa Hiroshige’s “53 Stations of the Tokaido”,
which was hosted by MOA Museum from Shizuoka; (2) Yoshino Elementary School, to watch a Higo Zougan
workshop by Mr. Kentarou Inada, who is a skilled artist in Higo Zougan; (3) Kumamoto Prefectural
Government Office to talk to medical doctors who are in charge of public health data; and (4) Gokoku Shrine
to witness a calligraphy ceremony by Mr. Kouki Ikeda for World Peace Day.

Left: an assistant helps Mr. Tkeda by drying the ink with some

sheets of paper, while being surrounded by people from the
: - media

F?hf'?”@" - ] | Top: mercury-containing products that have been banned,

=, . . : . . )
~a ,._3#‘_ f";i S MR Gy - | shown in a display case at the environmental affairs office at the
=t ds ey S Kumamoto Prefectural Government Office

On the 4™ day, we returned to the Kumamoto Prefectural Government Office to hear a lecture about what
the prefectural government is doing to deal with the mercury problem. They are currently doing efforts to
make a “mercury-free society”, so that Kumamoto could become a role-model for other places. On the last
day, we also had lectures about other environmental problems in Asia, such as the asbestos problem, and
about Newspaper-in-Education (NIE) which is using the newspaper to teach in school.

In this internship, we learned how important the role of newspapers and journalists are, and that they
assume a central part in many big issues in the world, and as HIGO students, it is very important for us to see
that even in health problems, the newspaper has a big role, because some people look at newspapers to
know how to deal with their health conditions, as well as looking at health data. This internship has inspired
us to take communication more seriously to improve health on a glocal scale.
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Hessen International Summer University (Justus-Liebig University Giessen, Germany)

€ Date: 2017.7.15-8.12

@ Participant: Nathan Ray Alim, D3 Pharmaceutical Sciences

Drug development process is indeed a rigorous process that entails much investment on time, money,
and human resources. However, the scientific aspect of drug development is not the only essential aspect.
Its social, ethical and economic aspects that are protected by intellectual property law are very important
and indispensable part that most scientists overlook. On the other hand, general lawyers overlook the
scientific aspect of drug development. In order to educate scientists, lawyers, and businessmen about the
scientific, economic, and legal aspects of pharmaceutical drug development, the Justus-Liebig University
organized the summer school for 'Intellectual Property as a Linking Law to Biotechnology'. By merging the
scientific, legal, and economic perspectives of intellectual property, the International Summer University
(ISU) in Germany was a successful program that enlightened students coming from law, science, and
business backgrounds. The multi- and trans-disciplinary nature of this summer program is in accordance with
the goals of the HIGO Program in honing multifaceted scientists that understand the social and legal
implications of their inventions, able to apply those scientific discoveries through entrepreneurial process,
and make a positive impact to the glocal community by improving the lives of people through

pharmaceutical and medical sciences.

As a HIGO student, | learned the significance of intellectual property law in my chemistry and
pharmaceutical field by attending this internship. | learned that most life-saving drugs in the market are
created with utmost quality control, and the
intellectual property protection of those
medications incentivizes further innovations
to the pharmaceutical and medical industry. |
also learned the legal safety nets of countries
against over-commercialized medications (i.e.
compulsory licensing) in order to protect the
social welfare of its citizens. In the future, |
would like to study intellectual property law

and pursue a career as patent attorney to

improve the intellectual property policies in
my country, and help protect my country's
biodiversity and traditional knowledge against

biopiracy.
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Elucidation of the function of tumor suppressor gene p53 in podocyte and its involvement in

maintenance of renal function

BFYEE BIREERE1 T ECFHENREDE 28N X2

[Introduction] Kidney maintain the homeostasis A s N
Y
; ; ; ; . Gl I ® _ " Nephri

by generating urine from blood that discharging - \ omeru )z 3 pephrn

. . ) Syt & ‘_,___H / |
waste and reabsorbing water. Histologically, {7 ,% 3 / J
there are approximately one million nephrons ‘ ‘E_M
units in the kidney, that consist proximal ‘l_Proxumal

convoluted tubule

COﬂVO|Uted tubule, podCyteS and OtherS hrtps//myclevelandchmcorg/hea\lh/ PU:\:JV

15096-kidney-di: hronic-kidney-di:

The tumor suppressor p53 is a ubiquitously

expressed transcription factor that maintains the homeostasis of tissue by regulating various target
genes in response to several physiological stresses. In the field of renal diseases, p53 has been
reported as a pathologic malignant factor inducing apoptosis of podocytes and proximal tubule cells
in diabetic nephropathy and renal ischemic reperfusion injury mouse models. On the other hand, we
recently revealed a protective role of p53 in Alport syndrome (AS), which is hereditary
glomerulonephritis (FRERAE %) (Fukuda R. et al. J Am Soc Nephrol. 2016). These studies suggest
the various facets of p53 in maintaining renal function, but the details are still unknown. In this study,
we further investigated the function of p53 especially in podocyte, which is essential for glomerular
filtration barrier.

[Methods] In in vitro study, we investigated the differential expression of podocyte functional genes
regulated by p53 using podocyte cell line. In in vivo study, we analyzed renal function and pathology
of podocyte-specific p53-deficient mice (pod-p53-/-) by urine analysis and tissue staining.

[Results] p53 positively regulated podocyte functional genes such as Nephrin and Podocin, which
are required to maintain the filtration barrier. Conversely, it negatively regulated angiopoietin-like 4
(Angptl4), which is a secretory factor that contributes to glomerulonephritis. Furthermore,
pod-p53-/-mice showed microalbuminuria and decreased expression of podocyte markers at 22
weeks of age.

[Conclusion] These data suggest that p53 in the
podocyte plays an important role in maintaining p53

-

glomerular and renal homeostasis. Classification of Podocyte
various molecules subject to transcriptional regulation h_sm:‘
by p53 may lead to the search for factors related to Apoptosis Foot process

Detachment effacement

kidney function and kidney stress responses.



Higher blood level of uric acid in female human and mice as a protective factor against
physio-pathophysiological decline of lung function

BFYEE BIRERE1 T ECTFHENRELE B &

[INTRODUCTION] The lung is constantly exposed to environmental and endogenous oxidants that
are detrimental to our body; thus, it must maintain defense system that limits the oxidative stress.
Among a number of endogenous anti-oxidants, uric acid (UA), a terminal product of purine
metabolism, is one of the dominat anti-oxidants in pulmonary tissues. On the other hand, excessive
amount of UA exacerbates the pathogenesis of many chronic diseases, suggesting that UA functions
either as an anti-oxidant or pro-oxidant, which depends on the type of tissue and/or disease. Despite
being a major anti-oxidant in pulmonary tissue, little is known about a role of UA on lung function
under physio-pathophysiological condition. In this study, we investigate whether UA blood level affect
physiological (aging) or pathophysiological (chronic obstructive pulmonary disease: COPD) decline
of lung function.

[METHODS] To identify whether higher level of UA affects pulmonary phenotypes of COPD in
experimental models, we first analyzed COPD phenotypes using BENaC-Tg mice, recently
established COPD murine model by our group (1), with a pharmacological inhibitor of uricase (Uox:
an enzyme that oxidizes UA to allantoin). We also determined COPD-like pulmonary phenotypes of
UOX knock out (KO) mice treated with elastase. Moreover, to determine whether the physiological
decline of lung function by aging is related to UA levels in blood, we conducted a cross-sectional
study and a retrospective longitudinal study with Japanese participants in a health screening
program.

[RESULTS and DISCUSSION] /n vivo experimental studies revealed that higher UA level in the
blood improved COPD phenotypes of female COPD models but not those of male models.
Epidemiological study revealed a reverse correlation between serum UA level and aging-dependent
decline of lung function in a

® My research topic The relation between Uric acid and lung function

female-specific manner.

Uric acid (UA)
[CONCLUSlON] Prospective e + One of the strongest endogenous antioxidants
Oxidative stress in our body
experimental StUdy in mice and J ba \ « Higher levels of UA in airway mucus
H H H H Does high UA levels in the blood affect the physiological (aging) and
epldemlOIOglcal StUdy I human pathological (COPD) lung dysfunction ?
specifically determine the higher blood [Physiological lung dysfunction ] [Pathological lung dysfunction |
level of UA in female human and mice as a UA
protective factor against the physiological a@
or pathophysiological decline of |ung UA is a protective factor against physiological and

pathophysiological lung dysfunction in female

function.
[REFERENCE] (1) Shuto T, Kamei S, Nohara H, Fujikawa H, et al., Sci Rep. 6, 39305, 2016.



Age-related Change in the Peripheral B-Adrenergic Receptor Signaling in the 5xFAD
Alzheimer’s Disease Mouse Model

EFHES BIREEITF EAMEREFDE Cao Cheng

Alzheimer’s disease (AD) is characterized by cognitive and function deficits, together with various
noncognitive illness such as myocardial dysfunction, late life weight loss, sensory-motor dysfunction
and skeletal muscle atrophy. Both AD and aging are associated with autonomic dysfunction,
manifested a relatively hyper sympathetic and lower parasympathetic function state. However, little is
known about excessive sympathetic activation on the peripheral tissue in AD with aging. In the
present study, first we studied age-related alterations in peripheral tissues of five familial Alzheimer’s
disease (5xFAD), a transgenic model that corresponds to form of early onset AD, and age-matched
littermate nontransgenic mice. Then we tested the Alzheimer’s disease axis in sympathetic activation
with Isoproterenol (ISO) infusion, which is a non-selective B-adrenergic agonist that has been used
widely in experimental animals. Compared with young mice, aged 5xFAD mice exhibited motor
impairment, although the skeletal muscle mass did not vary between age groups. There was no
difference in body weight in 5XxFAD mice while increase of body weight in wild mice with aging. ISO
treatment induced cardiac remodeling was attenuated in old 5xFAD mice. ISO administration also
failed to induce skeletal muscle hypertrophy in old 5xFAD and visceral fat metabolism in 5xFAD mice.
In conclusion, aging in 5xFAD mice was associated with dysfunction in weight gain, motor
impairment before skeletal muscle atrophy, and resistant to B-adrenergic induced peripheral
response.

CENTRALILLUSTRATION: 5xFAD Alzheimer’s Disease Mouse Shows Age-related Change in Body
Weight, Muscle Function and the Peripheral B-Adrenergic Receptor Signaling
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Preparation and Evaluation of Folate PEG-appended Polyamidoamine Dendrimer (G3)
Conjugates with Glucuronylglucosyl-B-cyclodextrin as Novel siRNA Carriers

BIYEL BIRE 3T RAFRSHFDE Ahmed F. A MOHAMMED

INTRODUCTION: We have previously prepared glucuronylglucosyl-p-cyclodextrin (GUG-B-CyD)
conjugates with PAMAM dendrimer (GUG-B-CDE (generation 3; G3)) and evaluated their potentials
as siRNA carriers’. Of various GUG-B-CDEs (G3) having 1.6, 3, 3.7, 5 and 8.6 of degrees of
substitution of GUG-B-CyD (DS), GUG-B-CDE (G3, DS3.7) complex with siRNA showed the highest
RNA interference (RNAI) effect and cellular uptake with insignificant cytotoxicity in KB cells, a folate
receptor-a. (FR-o) overexpressing cells. However, GUG-—CDE (G3, DS3.7) lacks the targeting
ligand in the molecule. Therefore, in the present study, we newly synthesized the
folate-polyethylene glycol (PEG)-appended GUG-B-CDEs (Fol-PEG-GUG-B-CDEs (G3)) to actively
target the siRNA to FR-a overexpressing cancer cells.

METHODS: Fol-PEG-GUG-B-CDEs (G3) having various DS of folate (DSF3.9, 6.7 and 7.3) were
synthesized and the physicochemical properties of their siRNA complexes were evaluated.
FITC-siRNA complexes with Fol-PEG-GUG-B-CDEs (G3) were prepared, and their cellular
association was evaluated in 786-0-luc cell line (human renal adenocarcinoma cell line stably
expressing luciferase gene, FR-a (+)) in the presence and absence of folic acid as well as in A549
cell line (FR-a (-)). The RNAI effects of Fol-PEG-GUG-B-CDE (G3)/siGL3 complexes were
evaluated by the firefly luciferase assay system using 786-0-luc cell line. Likewise, the cytotoxic
activity of the Fol-PEG-GUG-B-CDE (G3) complex with siRNA against polo-like kinase 1 (siPLK1)
was evaluated in KB cells (FR-a (+)).

RESULTS: Fol-PEG-GUG-B-CDE (G3, DSF6.7) complex with FITC-siRNA showed the highest
cellular uptake at a charge ratio of 50/1 (carrier/siRNA) in 786-0-luc cells. In addition, the cellular
uptake of the complex was significant decreased in the presence of folic acid, suggesting its
FR-a-mediated CLIC/GEEC endocytosis pathway.  Moreover, Fol-PEG-GUG-B-CDE (GS3,
DSF6.7)/siRNA complex induced a potent RNAi effect comparable to the complex with
Lipofectamine™ 2000. Also, the siPLK1 complex showed the significant cytotoxic activity in KB
cells. These results suggest that Fol-PEG-GUG-B-CDEs (G3, DSF6.7) have the potentials as the
siRNA delivery carriers for FR-o. overexpressing cancer cells.
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Fig1: Structure of Fol-PEG-GUG-B-CDE (G3)



AAA molecular chaperone Cdc48 functions with the 20S proteasome to maintain protein

homeostasis

EEHEL BLRER45 HDFHERGIEEDE Islam Md. Tanvir

The eukaryotic 26S proteasome acts as a major protein quality control system for degradation of
damaged proteins. The 26S proteasome is composed of the 19S regulatory particles, which
recognize and unfold ubiquitinated substrate proteins, and the 20S core particle degrading the
unfolded substrates. The AAA molecular chaperone Cdc48 is believed to be a processor, which
extracts ubiquitinated substrate proteins from membranes and protein complexes, and delivers
them to the 19S particles. In addition to this well-known pathway, in vitro experiments described a
new proteasomal complex, in which Cdc48 replaces the 19S regulatory particles by directly
interacting with the 20S core particle. We found that the Cdc48-20S proteasome actually works in
vivo by using yeast as a model organism. In addition, we identified Sod1, a cytosolic superoxide
dismutase, as the first endogenous substrate protein of the Cdc48-20S proteasome system. Sod1 is
widely conserved from yeast to human, which functions to detoxify superoxide radicals. It has been
reported that over 150 mutations in the human SOD71 gene result in amyotrophic lateral sclerosis
(ALS), a fatal motor neuron disease. It has also been reported that some amino acid residues,
whose mutations result in ALS, are highly conserved in the yeast Sod1 homolog. Interestingly, we
found that ALS-causing mutants of yeast Sod1 are quickly degraded in wild type cells, but stabilized
by mutations disrupting the Cdc48-20S proteasome complex formation. Thus, our study would
provide new insights into Sod1-related diseases as well as biological significance of the newly-

discovered Cdc48-20S proteasome.
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Development of Non-invasive detection method on amyloid imaging by using MR phase

information

Amyloid plaque (AP) accumulation which begins in 20 years before onset of Alzheimer’s disease
(AD) is key information on final diagnosis of AD [1]. Although there are several drugs for AD patients,
all of them can only slow the progression of AD [2]. Therefore, clinical sites desire for non-invasive
method for detecting AP to assess AD. Phase information of MRI is known as a realistic non-invasive
tool for AP detection because it is highly sensitive to magnetic susceptibility changing caused by iron
deposition in AP [3-6]. The purpose of this study was to show that MR phase imaging could correctly
delineate density of AP in the brain cortex on the MRI image via animal study. Human studies were
also carried out to evaluate the detectability of AP accumulation.

AD model transgenic mice (APP23) which showed AP loading in the brain with different age of
months (from 9 to 16 m/o, ex vivo) and wild-type mice were scanned on 7T-MRI (Bruker Biospin).
Eight AD patients and controls were also scanned on 3.0T-MRI (Philips Healthcare). All data were
post-reconstructed by Phase Difference Enhanced Imaging (PADRE). All mouse brains were
evaluated by comparing immunostained (6E10) images with PADRE images. Detected signals (Fig.
1) were read as signal density so as to fit it to clinical signal quality. Human cases were also derived
signal density by cortical type-specific detection.

Animal studies showed high linear correlation between signal density of phase information and AP
accumulation (> 0.83, p < 0.01) as AP density. High quantitativity of AP accumulation by phase
information was also confirmed in this study (regression coefficient > 0.93, p < 0.01). Signal density
and grading evaluation of human cases showed AP signals depended on cortical location (highest in
parietal gyrus and superior temporal gyrus but low in superior frontal gyrus), but almost no signal in
control cases (p < 0.01).

Our animal and human studies showed MR-phase information might correctly detect and quantify
AP density. The scan sequence is realistic and applicable on clinical use MRI, therefore, we may
conclude phase information is most realistic and non-invasive tool to diagnose AD.
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Fig. 1: These images (a-c)
show AP and corresponding
hypointense signals (a, b red
arrows), in contrast,
conventional MR T2* imaging
did not show any
corresponding signals (c).
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