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Medico-Engineering
Think different.

January 2018

LIMS Program coordinator

H. Fukuyama, M.D., Ph.D.

The different area cross-over education in Graduate School of Kyoto University will be
under consideration in Kyoto University. So called “ Takotubo kata”, very limited scope
research had been done in universities in Japan. To improve those situations in higher
education, MEXT promoted the new style of University, Graduate School of University
education, and other programs such as COE, SCOE etc. Those made the University
department unclear and strange names, which indicated being not to easy to understand.
In my experience of graduate school of medicine, I did the experiments on rats to visualize
the dopaminergic cells in the midbrain using fluorescence microscope, counting the cell
number. Such kind of solitary work is the research, not to speak each other in the group.
LIMS provides the chance to communicate with other field students as well as good
friendship with other departments. In addition, debate with Dr. Christian Altmann and
mathematics as well as hospital and nursing facility visiting. Those experience in graduate
school days will provide the greate impact on the program students.

Similar experiencer to the elder researchers will make no real improvement. Think

different from others.
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1. Human Anatomy
Instructors : Masatoshi Hagiwara
(Professor, Dept. Anatomy and Developmental Biology)
Shigeto Yamada
(Professor, Graduate School of Human Health Sciences)
Takeshi Sakurai
(Program-Specific Professor, Graduate School of Medicine)

The human anatomy course is a basic subject offered to the second year LIMS students.
Understanding human body, its structure and function in detail, is crucial for research
and application in medico-engineering collaborative projects. The course consisted of
lectures and labs. In the lectures, we used the active learning methods in which
students presented the summary of the contents of the textbook for each organ system
and discussed the related issues to deepen their understanding of the human body. In
the lab, students were encouraged to observe and touch the cadaver in order to have
images of three-dimensional arrangement of the human body using handouts which the
instructors prepared for as a guide. We stressed the concept that functions are
supported by structures and that issues and restrictions of functions are determined by
the structural organizations. Students were asked to submit the report for each lab on
the content observed in the class. An important feature of the program is to offer the
LIMS students an experience of studying human anatomy in a similar way as

medical/co-medical students do.

2. English Debate Course and Practice
Instructor: Christian F. Altmann, Associate Professor (Graduate School of
Medicine)

In 2017, the English Debate course and practice was again held as a weekly course with
the aim to provide students with a wide range of activities and discussion opportunities
in English to widen their viewpoints and hone their communication skills.

First year students were trained in basic argumentation skills, and the presentation of
scientific and societal topics and ideas. They led various discussions, e.g., on life-span
extension and global warming. Some project ideas they presented were changes in the
packaging of medical drugs, more efficient usage of restaurant space, and machine
learning.

The second year students practiced project discussion and debate activities in teams. In

one part of the course, teams of students proposed an idea which was discussed by all



students. Exemplary topics were the introduction of airplane-like taxis and dry bath-
products. In the latter part of the course, student teams were free to select their topics
and presented for example a controversial murder case or a way to integrate real-time
quizzes into teaching.

Third, fourth, and fifth year students (doctoral level) engaged in discussions with
researchers from a diverse range of research fields (neuro-engineering, medicine,
pharmacology, energy science, etc.) and nationalities (Australian, Belgian, Japanese,
Taiwanese, etc.). This year’s focus was on the application of engineering in medical

imaging.

3. Basic Materials Chemistry

Instructors: Teruyuki Kondo(Professor, Advanced Biomedical Engineering
Research Unit, C-PiER)

Yu Kimura (Program-Specific Associate Professor, LIMS)

In academic year 2017, we tried to have lectures through remote-conference system
both at Yoshida and Katsura Campus. This trial would be helpful for students to reduce
burden of transportation between campuses. In fact, number of students was increased
in this year. About contents of the course, characteristics and synthetic routes of
medicines such as sulfa drug and indinavir were lectured from the viewpoint of
pharmacophore, structure-property relationship, mechanism of action and their
biodistribution. In contrast, biomaterials as a large bulk material for clinical use have
many functional moieties and characteristic properties, such as bioavailability,
biocompatibility, antithrombogeneity, or other bioactivities, the lecture summarized
these properties with the explanation in molecular level. In the lecture, we put emphasis
on understanding not only of basic requirements as biomaterial, but also of the reason
why the chemical composition was chosen to use as a biomaterial. The knowledge would
be helpful to design novel materials based on a demand in fruitful healthy-longevity
society. Through the submitting report after the course and the follow-up, we evaluated
students on the proficiency and utilizing ability of obtained knowledge. Also a practice
in imaging chemical probes on mouse have been executed since academic year 2014.
Together with students, pigment molecules as a probe were injected via tail vein of mice,
and the distribution in body was observed with 3-D photoacoustic CT scanner and
fluorescence camera-TV monitor. Moreover, dissection of organs and the photoacousitic
and fluorescent imaging was performed together with students. These experiences would

be helpful to prepare further anatomy and physiology courses.



4. Molecular Analysis of life
Instructors: Yasuo Mori (Professor, Graduate School of Engineering)
Masayuki Mori (Associate Professor, Graduate School of
Engineering,)
Miyuki Nishi (Program-Specific Associate Professor, LIMS)

To understand analytical methods that clarify roles of molecules in controlling
biological functions, fundamental techniques and knowledge will be acquired in this
course. The target of this course includes those students who are not familiar to living
organisms as their subjects of experiments/studies. The course also provides an
opportunity to prepare for the later advanced program curriculum of the LIMS
program.

1. Orientation

2. DNA structure and function: check your own genotypes of metabolic enzymes of
alcohol

3. Analysis of cell function by Patch clamp technique

4. Second messenger and thermosensor

5. Cell sorting (BD FACSJazz Cell Sorter)

6. Presentation and Discussion

5. Biopharmaceutics
Instructor: Kazuhisa Nakayama (Professor, Graduate School of Pharmaceutical
Sciences)
Yoshinobu Takakura (Professor, Graduate School of Pharmaceutical Sciences)
Fumiyoshi Yamashita (Professor, Graduate School of Pharmaceutical Sciences)

Yuriko Higuchi (Senior Lecturer, Graduate School of Pharmaceutical Sciences)



This lecture toward “Biopharmaceutics” was provided to 2nd-graders. In this lecture, we
introduced the anatomical and physiological characteristics of tissues in the body to
understand drug disposition processes, including absorption, distribution, metabolism,
and excretion. Then, we explained the mechanisms of drug disposition in each process,
and provide the basic concept and its application example of drug delivery system (DDS).
The lecture of modeling and simulation of drug distribution by Prof. Yamashita was
newly added in this year.

1. Introduction of pharmacokinetics and drug delivery system

2. Physicochemical factors in transfer drugs across membrane

3. Drug absorption, bioavailability, and routes of administration

3-1 Absorption from GI tract

3-2 Transdermal absorption

3-3 Parenteral injection

3-4 Pulmonary absorption

Excretion of drugs

Metabolism of drugs

Evaluation of drug absorption from GI tract, renal or biliary excretion of drug
Pharmacokinetics

Exercise of the clearance analysis

© % =N o O e

Determinats of drug distribution
10. Drug delivery system for nucleic acid drugs
11. Pharmacokinetics and its targeted regulation

12. Drug delivery system for cell-based medicine

6. Basic Mathematics

Instructor: Nobuyuki Higashimori (Program-Specific Senior Lecturer, LIMS)

This lecture provides basic materials of calculus and linear algebra at first-year
undergraduate level for students who have once learned these materials and for those who
have not. Main topics are

Differential and integral calculus in one and several variables,

Ordinary differential equations,

Extremum problems including Lagrange’s multiplier method,

Operations on matrices and solution of simultaneous linear equations,

Basic concepts in abstract linear space theory,

Eigenvalue problems,



® Fourier series and Fourier transform
These knowledge and concepts will be helpful for students who take more advanced
lectures such as basic physics and for those who want to use mathematical modeling for

understanding various phenomena they are interested in.

7. Applied Mathematics

Instructor: Nobuyuki Higashimori (Program-Specific
SeniorLecturer, LIMS)

This course introduces basic concepts in mathematical statistics. This course is an

introduction to mathematical statistics. The purpose is to learn elementary parts of

mathematical methods for appropriate inference from experimental data. The goal is to

understand the meaning of statistical inference at the level of this course and to
manipulate simple examples. Main topics are as follows:

Random variables and distributions

Sampling distributions (t, chi-squared, and F distributions)

Point and interval estimation

Parametric hypothesis testing

Simple regression analysis

Nonparametric testing problems

8. Minimally invasive therapy
Instructors:

Takeshi Kimura (Professor, Department of Cardiovascular
Medicine)

Shinji Uemoto (Professor, Department of Hepato-Biliary-

Pancreatic Surgery and Transplantation)
Yoshiharu Sakai (Professor, Department of Gastrointestinal Surgery)
Osamu Ogawa (Professor, Department of Urology)

Kyoichi Takaori (Program-Specific Associate Professor,
LIMS)

Lectures and practical seminars about minimally invasive therapies have

been given by Doctors Mistuhiro Nakamura, Naritatsu Saito, Shigeru



Tsunoda, Takayuki Kikuchi, Yoshiki Arakawa, Takahiro Inoue and
Kyoichi Takaori.

Lectures included “Minimally invasive surgery in hepato-biliary-pancreatic
surgery and transplantation (orientation inclusive)”, “Minimally invasive
surgery for digestive diseases”, “Minimally invasive therapies in
neurosurgery”’, “High precision radiation therapy for cancer”, “Intravascular
catheter treatments in cardiovascular medicine”, “Minimally invasive surgery in

urology” and these lectures were given at the Kyoto University Hospital.

First, the attendants of the course received an orientation at the
operation theater of Kyoto University Hospital. Subsequently, during the
course of “Minimally invasive surgery for digestive diseases”, the attendants
experienced laparoscopic surgery by themselves with a simulator at the Kyoto
University Hospital and observed procedures of gastrointestinal surgery at the
operation theater of the Kyoto University Hospital later on. Other courses
consisted of following contents:

“Minimally invasive therapies in neurosurgery”: observation of intravascular
therapies for brain vascular diseases.

“High precision radiation therapy for cancer” simulation of radiation therapy planning.

“Intravascular catheter treatments in cardiovascular medicine”: observation
of intravascular therapies for ischemic heart diseases.

“Minimally invasive surgery in urology”: observation of a robotic prostatectomy.



9. Pre-research rotation
Starting this year, students have two options for Pre-research rotation. Laboratory
Practice Course was performed in the similar manner as last year, and this year we

introduced hospital practice in the following manner.

(1) Laboratory Practice Course for advanced research equipment.
e All students (L1, L2 and L3 transfered) must attend the course. This is a part of
mandatory pre-research.
e Students attend four practices (laboratories) every year, each is three hours.

e  Each practice has specific goals that you have to achieve.

There have been 13 courses held by 11 laboratories:

1. Principle and application of confocal
microscope (Anatomy and Developmental
Biology, Medical Research Support
Center) [May 30, 2017]

2. Chemical Screening (Anatomy and
Developmental Biology, Medical Research
Support Center) [December 12-13, 2017]

3. Reparative materials(Department of Reparative
Materials, Institute for Frontier Medical
Sciences) [June 8, 2017]



4. Passive and active muscular force and neural
activity in muscular strength exhibiting (Clinical
Biomechanics Laboratory, Graduate School of
Medicine) [December 13, 2017]

5. All about all-in-one Fluorescence Microscope
(Department of Radiation Genetics, Graduate
School of Medicine) [December 18, 2017]

6. High field MRI for human brain imaging: the
usefulness and the risk (Human Brain Research
Center, Graduate School of Medicine) [June 23,
2017]

7.  Non-invasive localization of human primary
sensory area by magnetoencephalography (MEG)
(Human Brain Research Center, Graduate School
of Medicine) [July 7, 2017]

8. Visualization and Measurement of Small
Particle Behaviors in Fluid Flows (Mechanics of
Thermal Fluid and Material, Graduate School of
Engineering) [November 17, 2017]



9.

10.

11.

12.

13.

Measurement of neuronal activity (Biological
Sciences, Graduate School of Medicine)
[January 25, 2018]

Occupational  functioning and adaptation
(Occupational functioning and adaptation,
Graduate School of Medicine) [November 10,
2017]

Analysis of human blood cells by multi-color
flowcytometry (Hematological and Infectious
Diseases Laboratory, Graduate School of
Medicine) [November 14, 2017]

3-D observation of in vio blood vessels and
evaluation of body distribution after contrast
agent  administration by  photoacoustic
tomography (Adv. Biomed. Eng. Lab./Dept. of
Energy and Hydrocarbon Chem., Graduate
School of Engineering) [December 15, 2017]

Advanced Diagnostics and  Technology
Midwifery (Nursing Science for Lifestyle-
Related Diseases, Graduate School of Medicine)
[July 5, 2017]



(2) Hospital Practice
We cooperated with the Department of

Human Health Sciences at the Faculty of

Medicine from this fiscal year, and organize

hospital practice course.

e  Qutpatient Clinic Day

One day out of 8/4, 7, 8, 9am~12pm,
One student, or one Japanese and one
foreign student, will accompany a
patient and experience a day in the

outpatient ward.

e Department Visit

8/1 14:00—15:00 Diagnostic Pathology
8/2 14:00—15:30 Clinical Laboratory +
Transfusion Medicine and Cell
Therapy

8/8 14:00—15:15 Clinical
Pharmacology and Therapeutics

8/9 14:00—15:00 Medical Information
Technology & Administration
Planning

8/9 15:00—16:00 Clinical Record

Management Unit

e  Summery and Discussion

8/11 1:00 pm— Human Health Science
students will make their presentation
English. LIMS students will then

make one 5-minute presentation.

10. Genome Cohort Study

“Genome Cohort Studies” provides an intensive overview of genomic epidemiology for
students intending to engage in, collaborate in, or interpret the results of genomic and

epidemiologic research. This course was started in April 2014 and is available for all

Instructor: Meiko Takahashi

Project-specific Senior Lecturer (LIMS)

in

second year Master’s degree students. Through lectures and group discussions, students

will be able to understand the essential roles genomic analyses will play in 21st Century



medicine - the era of "preventive medicine".

The course covers the following topics:

(1) Research fields and novel techniques developed that have emerged in the years since
completion of the Human Genome Project.

(2) Understanding the importance of medicine and genomic research.

(3) What is a “cohort”? Comprehend the differences between cohorts and case-control
analyses, and appreciate the strengths and weaknesses of the various types of analyses.
(4) Acquiring basic knowledge of the latest technologies used in genomic medicine.

(5) Introduction to the different techniques used in bioinformatics and proteomics, as

well as how to handle web-based public databases.
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Research about Photoacoustic Imaging System

Department of Human Health Science
Graduate School of Medicine
L1 Yo Uchimoto

(1) Research
Photoacoustic imaging is anticipated for application to visualize blood vessel structures and
diagnose various diseases such as tumor, rheumatoid arthritis, burn trauma and so on. A
large scaled device equipped 2D or 3D array detectors is necessary to acquire high quality
photoacoustic image as it is now. However, the operability of such device is poor. To realize
easy-to-use biological photoacoustic imaging, an 1D array detectors photoacoustic imaging
system (handheld system) has been proposed. However, when we miniaturize the size of
the device, deterioration of image quality by limitation of view angle and some noises is a
serious problem. My research theme is a development of high quality handheld
photoacoustic imaging system. In this year’s 1st semester, to investigate the characterization
of artefact, I conducted phantom experiments for vascular imaging. As a result, the clutter-
noise, which is one of the main factors to deteriorate the image quality, was simulated. In
2nd semester, | got a lot of information about previous studies related to the technic for
reducing the artefacts of photoacoustic imaging. For example, Mithun Kuniyil Ajith Singh
(Biomed. Opt. Express, 7, 2955, 2016) proposed the technique for artefact in inward-
travelling photoacoustic wavefield by buck propagating ultrasound pulse. This method is
called PAFUSion. Another interesting method was developed by Michael Jaeger
(Photoacoustics, 1, 19, 2013). He proposed the technique for identifying artefacts generated
from outside of the imaging plane by acoustic radiation pressure. This method is called
LOVIT. These techniques have unique advantages respectively. However, some weak
points are remained in these techniques (e.g. limitation of applicable condition). In the
future semester, I will consider the concrete theory to solve such issues. And then, I also
plan to verify the usefulness of the theory. In my plan, my nearest goal is reducing the

artefacts simulated by phantom experiment.

(2) Participation in OPJ
I joined the conference named Optics &Photonics Japan (OPJ) 2017 in 2nd semester. OPJ is
one of the biggest conference related to optics in Japan. The research field in this conference
includes optical metrology, biomedical optics and many other things. I could learn about not

only technological knowledge but also some hints to make a good presentation.






The skills and knowledge that | learned from LIMS

Department of Pharmaceutical Sciences
Graduate School of Pharmaceutical Sciences
L1 Yuichi Inoue

(1) Overview
I show here what I learned from the LIMS lectures. Since LIMS program provides so many
unique classes that we could learn a variety of things, I would like to focused on two classes

that I could not experience if not in LIMS program.

(2) Anatomy class
At this class, I could feel human body structures and functions in detail. That means I could
touch organs and take them to check on their weight or hardness. I was able to study
networks of neurons and a skeletal structure as a whole. We may learn body structures or
functions from a physiology text, but studying real objects through my own eyes is one of
the best way to understand deeply about them. In addition, in pharmaceutical sciences I
belong to, we learn the molecular mechanisms of medicines, but we have few lectures about
human body which is in fact the target of medicines. We learn about the effect of medicines
only from a micro viewpoint. However, I think that our body is so complicated that it is
difficult to conclude the effects of drugs from their molecular mechanisms. I have learned
body structures and functions, so I think I could tackle medicines from a different points of

view from others. Thus, this class could make our viewpoints broad.

(3) English debate class

In this class, I learned not only English skills but also think deeply of current issues and
express what I consider. I discussed with other LIMS member about so many topics that I
was able to learn what I usually do not pay attention to but is considered as a social issue,
and through discussion in the class, I finally got basic knowledge and my own opinions
about them. I believe that it is so important for me to get ideas about such social issues that
in the future I could tackle various problems in the worlds.

This class also contains presentation of my research. I had the opportunity to summarize
my own research in English and to practice making a presentation. I got feedbacks about
various things about a presentation, and I learned what is important in making a presentation.
This experience will help me when I really give a presentation in a conference or I go abroad

to research.



First year activities of LIMS program

Department of Bioinformatics and Chemical Genomics
Graduate School of Pharmaceutical Sciences
L1 Yota Maekawa

(1) Lectures and practices in human anatomy class

The most impressing lecture in the LIMS programs was human anatomy class. Through
graduate research activities, [ was often dissecting experimental animals. However, when I met
with the body at practical training, I first saw "death" in the face. I felt it was heavy as I had
avoided "death" unconsciously until then. The moment of silent at the beginning and the end of
the practice was stronger in terms of organizing my feelings than the meaning of the memorial
service. I could not yet decide to donate in the future in order to pass the given opportunity to
the next generation. I felt a sense of fear with gratitude for the decisions made by the people
who contributed.

By observing the body, what I felt most strongly is the greatness of the human body. Organs
who kept constantly supporting for long years, nearly a century, were tired, but seemed to be
accomplished and proud somewhere. I want my organs to support me for about 50 more years,

and thought that I have to look back on my lifestyle and take good care of them.

(2) Study tour in ICU as medical and life system studies class

LIMS programs also gave me an opportunity to visit the Kyoto University hospital
rehabilitation department as a part of the class of medical and life system studies. I took a look
at rehabilitation in the intensive care unit (ICU). Although I knew that rehabilitation is taking
place in the ICU to accelerate the recovery after the operation and to prevent the muscular
strength decline by the bedridden condition to some extent, but until I went there it was hardly
boiled and on the contrary, I was wondering whether it may worsen the condition.

Through observation, I felt that rehabilitation was another direction of medical practices that
help patient’s recovery. Because there is no consciousness in the patient, even if we perform
rehabilitation, almost no response comes but I felt that it will accelerate patient recovery. Finally,
I saw a robot that supports rehabilitation. This robot supports walking by wearing it. Instead of
assisting the exercise by sensing the movement of the foot, it senses the activity of the nerves
to move the legs, and helps to move the legs. My classmate told me that his legs moved freely
after only being conscious of trying to move. Through the activities of LIMS, I had many
opportunities to experience activities in a wide field which I did not have the opportunity to

visit just belonging to the faculty of pharmacy.



Development of high-contrast tumor imaging agent
using pH-responsive near-infrared cyanine dye

Department of Energy and Hydrocarbon Chemistry
Graduate School of Engineering
L1 Masahiro Oe

(1) Research

One of the treatments for cancer is to remove tumor tissues by surgery. In this case,
development of a method to distinguish cancer from normal tissues is required, because an
insufficient excision of cancer leads to metastasis of cancer. In order to solve this problem,
it is effective to visualize tumor tissues with dyes. Nevertheless, there are two big problems
in utilizing probe molecules: (1) autofluorescence from normal tissues and (2) fluorescence
from probes in normal tissues or blood vessels. To overcome the former problem, researchers
focused their attention on near-infrared dyes, which can work in optical window (A = 700—
900 nm) to reduce autofluorescence. One of answers for the latter problem is stimuli-
responsive dyes. In my laboratory, pH-responsive dyes have been developed to discriminate
the difference in pH between tumor tissues and normal tissues. However, the difference is
so small that it is necessary to develop a probe that recognizes this difference more
sensitively. In this research, to develop further high-contrast tumor imaging probe, additional
stimuli-responsive site will be introduced into this pH-responsive dye. The introduction of
responsive site for enzymes which are specifically overexpressed in tumor tissues is one of
solutions to enhance responsiveness. Based on this idea, I continue to develop high contrast
imaging agents.

(2) What I have learned in LIMS program

In the past year, I had a lot of experiences through lectures and practices in LIMS program.
Although I belong to Graduate School of Engineering, I took some classes in a wide range
of fields such as human anatomy, physiology, and basic materials chemistry. They are very
interesting for me, and useful for my ongoing research. If I didn’t belong to LIMS program,
I could not have such experiences. There will be also lectures and practices in the next
semester, so [ want to do my best.

One of the strong points of LIMS program is to be able to get friends of other graduate
schools or of international students. I have enjoyed to discuss each other’s research and
exchanged ideas with them. It has been very exciting for me and motivating me. I want to

try my research hard also in the next semester, too.



Development of a prediction method for carcinogenicity from
point mutation of BRCA1 which derived from healthy woman
based on new functions of tumor suppressor gene, BRCA1

Department of Radiation genetics
Graduate School of medicine
L1 Naoto Shimizu
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Developing Computational Genotoxicity Assay Tools: An in silico
approach

Department of Radiation Genetics
Graduate School of Medicine
L1 Ahsan Habib Polash

(1) Academic
This is a great pleasure to be a part of Kyoto University and specially part of LIMS program.
Last year I enrolled in some courses offered by LIMS, such as Anatomy. Attending the class
was totally a new experience for me. I could correlate the symphony within human systems
in a new dimension. From the Medical and life support system course I went to a Old Home
where I could realize the lifestyle of the elderly people. Moreover, I could visualize the

needs or assistance of the individuals with disabilities.
(2) Research Activities

The governments of Japan, US and EU has to monitor the usage of mutagenic chemical
compounds. Higher authority is responsible to check the food, drugs and environmental
pollutants for potential mutagenic and carcinogenic agents and regulate the usage. Among
the mutagenic agents those inducing Double Strand Breaks (DSBs) in DNA are the most
carcinogenic, since the inaccurate repair of DSBs causes chromosome translocation,
deletion of long genomic sequences and loss of chromosomes. Although the governments
have employed several bioassays based on bacterial cells, cell lines and animal models to
detect genotoxicity of chemicals in last 40 years, the bioassays have critical weak points.
For example, Ames test, a bacteria-based bioassay cannot detect genotoxicity in human as
they lack the DSB mechanism. Additionally, most of the assays are less sensitive and many
of the data produced are false negative. That’s why in this study development of an in silico
tool is proposed which will be able to predict genotoxicity of any compound. This method
will not only be cheaper but also less time consuming and more accurate than the available

assays.



Chemicals induce DSBs through two distinct mechanisms (Figure 1). One group of
chemicals bind DNA directly and alter the structure of DNA. Other groups don't bind DNA
directly but bind some other
DNA-bound proteins and
inactivate them. This event
initiates consequences that
leads to DSB of DNA. Such
DNA damage hampers
genome integrity and cell
survival and is defined as
genotoxicity. DNA being
the blueprint of any living
organism, these alterations
result in hazardous effects to
the cells. DSBs are less
likely to get repaired

Figure 1: Two different mechanisms cause double-strand efficiently and hence are

breaks. very critical for genome
stability. Most of the times they get a faulty repair or long sequence deletion and such
phenomena may lead to cancer. The increasing rate of different types of cancers, autism

and other genetic diseases are concrete evidence for this.

Determining genotoxicity is not an easy task. It needs a well-developed system and lots of
time and resources. In recent studies several authorized drugs proved to be genotoxic which
initially showed no problem in the genotoxicity assays. To prevent human being from such

exposer more genotoxicity assays are needed to be develop.

Using our current knowledge of computational biology, it is not feasible to target the
compounds directly binds DNA. But the other group of chemicals that modify DNA via
binding other proteins allows us to study them. Our current knowledge of cell biology
enlightened us about the proteins interact with DNA; the widely available highthroughput
data shows us numerous interaction with strength between Ligand and proteins. So, using
the knowledge of Bioinformatics, Chemoinformatics and Chemogenomics we can analyze
Protein-Ligand interaction and it is feasible for us to build a list of ligands interacting with

proteins those are interacting to DNA to produce genotoxic effect.



For current case,

topoisomerases are classes of

proteins interact with DNA

and can alter DNA at certain

situations. A lot of online

data of  topoisomerases

interacting with its ligands

like Etoposide and  Figure 2: Prediction of new ligand from PSSM

Camptothecin are available.

Some of these binding leads to formation of Protein DNA Adducts. We will retrieve all
such ligands and analyze them based on several properties (Figure 2). Apply pattern
recognition tools to data, cross validate the predictive ability by predictive accuracy metric.
Then this tool will predict the genotoxicity of a newly given compound with less effort,

less time and low cost with high accuracy.

Current status of project:

To complete my study, I want to apply Chemogenomic Active Learning algorithm,
developed by Dr. J B Brown, Life Science Informatics Research Unit, Laboratory for
Molecular Biosciences, Kyoto University Graduate School of Medicine. Currently I am
working under his supervision. Before I start this project, I had to learn basics of
computational chemogenomics. I introduced myself with the databases of interest and their
interfaces, data structures, data fetching etc. In addition to this, I learned some
computational skills, such as command line tools and python language. Last year I mostly
worked with Dr. Brown in a project where we developed model for CYP450 and nuclear
hormone receptor families. In this study we first assessed chemogenomic active learning
applicability and prediction performances on CYP and NHR interaction spaces. Secondly,
prediction performances of trained models are dissected on a single-target level to assess
target space coverage of the global prediction models. Additionally, we present results from
simulated prospective de-orphanization predictions for the CYP and NHR super-families,
and evaluate chemogenomic active learning’s domain of applicability, including its use as
a tool to facilitate the identification of novel CPIs. We published this study in
ChemMedChem, DOI: 10.1002/cmdc.201700677.

Based on this publication, we are confident that with small number of bioactivity data we
can predict the model for Topoisomerases. But prior to this we want to further enrich the
algorithm we have been using. For example, for the descriptor of proteins we only used

dipeptide frequency. Now we want to increase the peptide length and reevaluate the results.



DNA damage , Repair and Cancer
Department of Radiation Genetics
Graduate School of Medicine
Najnin Rifat Ara

1. Cheminformatics analysis for identifying novel drug

Identification and validation of new active compound , such as drug, computational
chemogenomics models , the compound—protein interaction space typically plays the vital
role.the existing bioactivity testing methods predominantly either incorporate increasing
numbers of bioactivity samples or focus on specific subfamilies of proteins and ligands. As an
alternative to modeling entire big datasets at once, active learning adaptively incorporates a
minimum of informative examples for modeling, yielding compact but high quality models.
The aim of this study is thus to generate new (and more potential) compound- protein
interaction model and haunt the novel authentic drug.
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Fig 1: Basic Concept of chemogenomic active learning
Sourc (https://doi.org/10.4155/fmc-2016-0197)

On the way of this process , I am fortunate to having a publication with Dr. J.B. Brown
(Chemogenomic active learning's domain of applicability on small, sparse qHTS matrices: a
study using CYP450 and nuclear hormone receptor families; Rakers C, Najnin RA, Polash AH,
Takeda S, Brown JB; ChemMedChem. 2017 Dec 6. doi: 10.1002/cmdc.201700677) which



assess the chemogenomic active learning applicability and prediction performances on CYP
(cytochrome p450) and NHR (nuclear hormone receptor) interaction spaces. Moreover the
article dissected the prediction performances of trained on a single-target level to assess target
space coverage of the global prediction models.

2. Revealing the role of ATM kinase in removal of pathological topoisomerase
cleavage complex (TOP2cc) adduct

DNA double strand breaks are actively repaired by two main process ;Homologous
Recombination (HR) and Non Homologous End Joining (NHEJ). DNA PKCs and ATM kinase
are renowned for the activation of DNA damage checkpoint and mediate the downstream
signaling to repair the damage.
Till date DNA PKecs are known to dominate over ATM kinase in case of activating NHEJ
wherease ATM kinase is predominant during checkpoint activation. However, between these
two factors ,which one is dominating in removal of pathological topoisomerase cleavage
complex (TOP2cc) is not known yet. I thus trying to reveal the role ATM kinase as well as
DNA PKcs in removal of pathological TOP2cc adduct.

Fig 2: Activation of the DNA damage response upon ionizing radiation .

Source: DOI: http://dx.doi.org/10.1016/j.tcb.2013.09.008

To do so, I generated the ATM kinase and DNA PKcs knockout mutant in both TK6 and MCF7



cell line and checked the survivability in associated with ATM kinase and DNA Pkcs inhibitor.
Now we are trying to check the gama-H2Ax foci (a marker for DNA damage) formation in the
ATM and PKcs knockout cell treated with etoposide (a topoisomerase2 inhibitor) to monitor
the role in DNA damage repair.



Investigation of factors involved in genomic instability in mammalian cells
and mice model

Department of Radiation Genetics
Graduate School of Medicine
L1 Md Rasel Al Mahmud

(1) Research Objectives
Cancer genomes have distinct and unstable features compare to normal genomes in cells.
My research project is focused on the investigation and exploration of factors associated
with the transformation of healthy genome into aberrant cancerous genome. In addition to
that, the mechanism of transformation also will be unraveled. Thus, better understanding
about the factors and pathways responsible for the conversion of normal cells into cancerous
cells might pave a way to develop more effective therapeutic approach to combat cancer as

well as to enhance the life expectancy of patients with cancer.

(2) Current Research Activities
Chromosomal aberration analysis in different mutants of mammalian cell line in response
to genotoxic stress by anticancer agents for instance, etoposide, olaparib and ICRF-193.
Colony formation assay in response to ICRF-193. Analysis of YH2AX foci in different
mutants of mammalian cell to explore the roles of different factors in genomic integrity. |
have also learned, how to manipulate some mouse tissues for instance, mouse prostate
dissection, tissue preparation using cryostat, and immunohistochemistry analysis to assess
genomic stability. Cell cycle analysis of model prostate cancer cell line, LNCaP (Lymph

Node Carcinoma of Prostate).

At the end of January, 2018 I will visit Spain as a part of LIMS Internship to do mice
experiment. Both wild-type as well as TDP2 KO mice will be treated with estrogen and
androgen. After six hours of treatment, the YH2AX foci will be analyzed both in mammary
glands and prostate of mice. Tyrosyl-DNA phosphodiesterase 2(TDP2) enzyme is
associated with the error free resolution of topoisomerase II (TOPII) mediated cleavage
complex(Top2cc), via non-homologous end-joining (NHEJ). yH2AX foci is a very
sensitive and reliable marker to assess the amount of double stranded break(DSB) of DNA

and which in turn represents, the level of genomic integrity.
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Figure: Model for the repair of TOP2-induced DSBs (PLOS Genetics, 2013).

Beside that I have visited different Industries as well as Kyoto University Hospital as a part
of LIMS “Life Support and Medical System” course curriculum. In hospital, I went to
Department of Occupational Therapy, Rehabilitation Center, Breast Surgery, Respiratory
Medicine etc. I have also visited Shimadzu Corporation and gained experience on different
medical equipment and machines of Medical System, Aircraft Equipment and Industrial
Machinery, Life Science Lab Instruments etc. Below I have attached two representative

images from the tour of Shimadzu Corporation.

(3) Previous Research Issue and Activities
My previous research issue was entitled “Identification and characterization of natural
endogenous ligands for Nuclear Hormone Receptors(NHRs) and foreign chemicals
associated with genotoxicity in cell by the combination of both bioinformatics tools and
establishing new bioassays. At that time, I have learned how to process big data in order to
extract small set of quality data by different shell scripting command line languages. Beside
that, in my lab I also learned different methods for instance, CRISPR-Cas9 mediated gene

KI, Marker Pop-out, Immunostaining, Western Blot, Colony Formation Assay etc.



Development of a retrovirus visualization technology based on the FRET
principle and its potential applications

Department of Hematology and Oncology
Graduate School of Medicine
L1 Anamaria Daniela Sarca

(1) Producing FRET virus under different conditions

My LIMS research project involves the production of HIV-1 virus which contains
two fluorescent proteins that interact with each other when in close proximity and produce
a new signal, called FRET signal (Fluorescence Resonance Energy Transfer). Using this
concept and the fact that HIV-1 has a maturation phase in which a polyprotein is cleaved
into a number of structural proteins, we can use the fluorescent proteins inserted within the
polyprotein to differentiate between mature (usual fluorescence) and immature (FRET
signal) virus.

The progress I made this year includes: producing the plasmids necessary to make
the FRET virus, troubleshooting and solving the missing positive control issue and a number
of technical microscopy problems, producing the virus using 293T cells and under various
concentrations of Darunavir, a Protease Inhibitor which prevents virus maturation, and
taking pictures of these types of virus using a confocal microscope with Argon laser
(necessary for FRET) in the University of Tokushima.

(2) Presenting my LIMS research
I have presented the FRET data at regional (oral presentation at 315 Kinki AIDS
Academic Meeting, June 2017) and national (poster presentation at The 31% Annual
Meeting of the Japanese Society for AIDS Research, November 2017) conferences and will
present again as a Poster Presentation and Themed Discussion at CROI 2018 (Conference
on Retroviruses and Opportunistic Infections) in March 2018, Boston, MA, USA.
I have also had the opportunity to briefly present and discuss my LIMS research with

other LIMS students and teachers and elaborate on various applications of this project.



(3) Attending LIMS classes

During this academic year I have taken a total of eleven LIMS courses, from various
Graduate Schools (Medicine, Engineering and Pharmaceutics). I have learned numerous
new concepts but also reinforced my basic training in biology, chemistry, mathematics,
physics and medicine. Some of my favorite courses are Biopharmaceutics, Applied
Mathematics, Genome and Cohort Studies, Minimally Invasive Therapeutics and Molecular
Analysis of Life because, through these courses, I feel like I’ve gained or strengthened
knowledge useful for my research and practice. The classes also offered the chance to meet
students from the Engineering Department and come in contact with very different research

than my own, broadening my perspective as a scientist.

(4) Attending other LIMS events
With the exception of the LIMS Home Rooms, where other LIMS students present their
research and we sometimes have guest speakers on very interesting topics, this year I have
attended two Leading Graduate Schools events through LIMS:
e The 5" Student Meeting of Leading Graduate Schools Programs, 8-9 July, in Ueda and
e The Program for Leading Graduate Schools Forum, 20-21 October, in Nagoya.

Both meetings were extremely interesting as I have not participated in these types of
meetings before and also because of the themes and topics discussed in Lectures and
Workshops. They were also excellent networking opportunities and I have gained a number
of contacts all over Japan. Another appealing fact was learning about how many types of
Leading Graduate Schools exist, what their focus is, but also what difficulties they are
facing.

I hope that my activity within LIMS also supports these kind of programs. I think they
are the key to creating interdisciplinary focused scientists and leaders for future research

and development in all areas.



Elucidation of the role of microRNA-33 in lymphangiogenic mechanisms
of the vascular systems

Department of Cardiovascular Medicine
Graduate School of Medicine
L2 Randolph Ruiz Rodriguez

(1) Progress of research
During this year I was able to replicate and adapt a surgical model of lymphedema in WT
mice to assess the effect of microRNA-33 on the pathology of this disease. Once established,
the model was performed in miR-33b+/+ (KI) mice and the difference vs WT was explored
by lymphangiography, histology, immunohistochemistry, qPCR and other means at several
time points after the surgical intervention.
A series of issues were faced regarding experimentation in animal models, like the small
availability of KI mice, the anatomical variation between animals, technical details
regarding acquisition of samples for histology and specially qPCR, the optimization of
conditions for IHC and the interpretation of results that comprise significant variation
among batches of mice. These and other problems meant a significant source of experience,
but it was time consuming and the results were not always satisfactory.
For now, we have found a significant effect of the microRNA in the process of
lymphangiogenesis, the degree of acute inflammation and a possible change in the severity
of the chronic phenotype of the model. This is encouraging, since these efforts could lead
to the development of a therapy for a debilitating condition that has no available treatment
to this date.

(2) The S5th Student Meeting of Leading Graduate Schools

This year’s meeting was held in Ueda and organized by students of Shinshu University.
“Understanding People” was the main theme of the conference and the attendants were
organized in groups to discuss current Japanese or global issues from a multicultural point
of view.

The lectures and discussion were fruitful, as well as the presentation of proposals and the
debate that was fueled by our diverse background. Indeed, meeting different perspectives
from clever people with similar interests in our global situation was a valuable and fulfilling

experience.

(3) Leading Graduate Schools Forum 2017

This year, Nagoya hosted the annual forum during the seventh year of the Leading Program



project. For the first among these, those created at 2011, the program is coming to an end
and therefore this Forum was of critical relevance to assess the goals achieved and to take
decision on the future of many others.

The program included powerful and enlightening keynote speeches, presentations where
students shared what they learned and achieved from their respective programs, discussions
that acknowledged the legacy of the programs at completion, and workshops based on the
students’ ideas shared during the discussions. The program also comprised a poster

presentation session, where progress on students’ research was introduced.

Poster elaborated at the 5 Student Meeting, Ueda

The first keynote speech by M. Hamaguchi, President of the JST, at the Forum 2017



Novel AID’s function in Autoimmunity

Department of Immunology and Genomic Medicine
Graduate School of Medicine
L3 Helena Islam

Research Objective:

Plan:

Goal:

What is the role of AID in autoimmunity, which function of AID is more critical for
autoimmunity might be more complicated. Recently, we found that in normal
condition neither AID-WT nor AID-KO mice of B6 background can develop
autoimmunity at any age.

So, to evaluate the role of AID’s function (SHM, CSR) in the pathogenesis of
autoimmunity, we are trying to establish AID-KO SLE mouse models of different
genetic background to assess whether AID-KO accelerate or ameliorate

autoimmunity.

In order to check the relationship between AID and autoimmunity, we are trying to
establish AID-KO SLE mouse models of different genetic background. For our
experiment we need (Figl) -

1. CD72 "~ Fas™P-AIDKO mice of C57BL/6 background - Spontaneously develop
lupus like disease

2. Aicda®”® mice of Balb/c genetic background — autoimmunity induction by
bacterial DNA

3. AIDKO NZB genetic background — spontaneously develop autoimmune hemolytic
anemia

4. AID-KO mice of C57BL/6 background — induction by Con A

..

(1

Figl: Experimental plan

Hopefully, AID's novel function in autoimmunity will be realized.






Gastric cancer stem cells identified in human gastric cancer cell lines &
Their relations with Epithelial-Mesenchymal Transition (EMT)

Department of Gastroenterology
Graduate School of Medicine
L3 Ru Chen

(1) Gastric cancer stem cells identified in human gastric cancer cell lines

After the initially sphere formation assay, cell lines with the capacity to form sphere even after
passage. And will be picked up to perform the afterwards experiments. Evaluation and
characterization of gastric cancer cell lines by sphere assay in vitro and tumor formation assay
of subcutaneous implantation into immunodeficient mice in vivo. Transfection via
Lipofectamine 3000 and/or electroporation of short-hairpin RNA (shRNA) plasmids for
knockdown of EMT-TFs such as human TWIST-1 & -2, SNAIL-1 & -2, then making stable

clones by puromycin selection.
Twenty of gastric cancer cell lines have been analyzed, and I found 5 cell lines (e.g. HGC- 27,

NCI-N87 etc) containing cancer stem cell population. That is, they could form spheres in vitro

and produced subcutaneous tumors in SCID and /or NOD-SCID mice in vivo.

I analyzed the expressions of EMT-TFs by quantitative RT-PCR as well as western blotting,

and I found the expression patterns varied among cell lines.

Currently, I have created the stable clones of SNAIL-1 knocked-down cells, and I will analyze

their phenotypes by sphere assay in vitro and tumor-formation assay in immunodeficient mice

in vivo.

Some cell lines (e.g. NCI-N87) were difficult for transfection via above-mentioned methods,

so I am preparing lentivirus-mediated transfection of shRNA plasmids.

(2) The relations between gastric cancer stem cells and Epithelial-Mesenchymal
Transition

The role of epithelial-mesenchymal transition—related transcription factors (EMT-TFs) in

gastric cancer stem cell homeostasis. As to the cell markers usually reported, the common rule

that CD44+/CD24-population is promising to be the specific cell group that generate stemness.

But as shown here, the NCI-N87 cell line, which is sphere+, has sparse proportion in

CD44+/CD24-.

We comparing normal cell with target emt-tfs knockdown cell in their proliferation after

applying 5fu to each cell type, in 24hours, the statistics seemed to be of significance when the

5fu concentration increasing to about 25ug/ml.



Functional and Morphological Analysis of the Transverse Arch
of the Foot by Using Precise Pressure Sensors and 2D Ultrasound

Department of Human Health Sciences
Graduate School of Medicine
L3 Hala Zeidan

(1) Research:
My LIMS study is closely related to the one I am doing in my laboratory. I focus on hallux
valgus (HV) deformity which is an alignment of the first toe of the foot due to several
internal and external factors. The first metatarsal bone that is misaligned in this deformity
is one of the components of the transverse arch (TA) of the foot. HV and the structure of
the TA could be closely related and are the focus of my study. HV patients are also told to
have altered pressure distribution under their feet. Past studies measured pressure
distribution depending on areas under the foot, not taking into consideration the pressure
under the metatarsal bones individually. From that, with the help of other students from
KEIO University, my LIMS research purpose was to create a sensors’ system that allows
easy application of sensors underneath the metatarsal bones and measuring in a simple way
that could be reproduced by physical therapists in clinical use. I have received my sensors
from Tekscan using my LIMS grant for the year and we took measurements of about 60
women (with and without HV) who came to Kyoto University for this purpose. I also took
2D ultrasound images of their metatarsal bones to compare between the height of each one
and the pressure of each one, for possible relation between pressure and height. The height
of the metatarsal bones could give us information about the soft tissue underneath it and the
shape of the TA. We could use these information to advice better padding system for the
patients, to avoid big pressure. [ wish to proceed with the data analysis during the next year,
with the help of my LIMS mentor. I have also thought about the relation between the
intrinsic muscles of the foot and their effects on the bony structure, therefore, I might

proceed with these measurements as well.

(2) Other Activities
I have taken several classes besides the mandatory classes of LIMS. I particularly was
affected by the Medical and Life Support Systems course where we had classes given by
physiotherapists and occupational therapists, and we went to visit day services/elderly care
centers. It was alarming to me the big numbers of elderly needing care and the small number
of caregivers, but also the differences in distributions of concentrations between the main

cities and the remote ones. Studies have focuses on the family-caregivers and based on these



studies, special programs were made in elderly care centers, for example a short trip for the
family members to release stress from caring for them. But almost no studies have been
done of the mental and physical status of the caregivers working directly with the elderly
(nurses, PTs, OTs, helpers). With the small number of these caregivers and increased
demands, I believe the burden put upon them must not be under-looked. I have also
appreciated the Minimally Invasive Therapeutics course, where we went into surgery room
and saw the machines and software used for surgery and cancer treatments in Kyoto
University Hospital. Finally, Home Room and Debate courses help me gather information
about the disciplines the other students research. It is not always easy subjects to understand
but it keeps me aware of what is going on around.

Besides courses, I went to Shinshu University to participate in the 5th Student Meeting of
Leading Graduate Schools, where we were divided into groups of students from universities
from around Japan, foreigners and Japanese, and discussed social problems. I heard
information from the Japanese students that I did not know and deepened my knowledge
about Japanese life-style and had the chance to share experiences from my side.

Using my LIMS grant, I wished to attend a conference in Canada about 3D imaging which
I could not go to unfortunately. However, I will have the chance to participate in two
national meetings next month.

I have also attended a meeting in Omron company that was arranged by LIMS. It was
educative to know how companies work to ameliorate their products in accord to the
demands of the customers, while keeping up with research and daily life use.

Finally, during the internship matching and the board meeting, I have received comments

and encouragements for my research.

(3) Internship
For my internship, at first I tried to contact companies and laboratories related to foot studies
abroad, however the answers were not encouraging. After starting to have interest in
caregiving and the elderly and telling Kimura-sensei about it, | was helped by him and other
professors to find my internship location. Finally, I was accepted by professor Arai at the
National Center of Geriatrics and Gerontology in Nagoya. I will be going there from mi-
February until the end of March and will be helping in a research they are planning to do.
So far, the main subjects will be acute sarcopenic elderly and we would be assessing their
muscular function and state, and their nutritional state. They will be followed up by

professionals from the center and we would assess the changes that would have occurred.



Evaluation of inflammation stages of the infrapatellar fat pad in knee
osteoarthritis rat model using photoacoustic-ultrasound imaging

Department of Physical Therapy, Human Health Sciences,
Graduate School of Medicine
L3 Jue Zhang

(1) Activity in LIMS course
According to the LIMS program, I had taken some special lectures for the past year, such
as imaging processing, medical engineering, English debate, also fortunately had a chance to

visit medical enterprises and nursing home.

(2) What I benefited from the LIMS course in this year
* Learn more subject knowledge in other field to improve my study.
* Improve the communication skill, language skills, thinking capacity.
+ According to visit the field work site, gain more information of the development of the

entire medical industry.

(3) My LIMS study

Knee Osteoarthritis (OA) is one of the most prevalent joint diseases. Early diagnosis is
essential for the efficiency of treatments and preventing deterioration. In recent studies, the
intra-articular location of infrapatellar fat pad (IFP) and its function of releasing inflammatory
cytokines is noticed as a potential biomarker of knee OA. However, the diagnosis of
pathological condition of IFP requires careful clinical, and imaging examinations, such as
MRI, which is expensive and time consuming. This research project aims to investigate the
possibility of using photoacoustic-ultrasound as a cost-effective examination for imaging and
staging the inflammatory IFP in a surgical knee OA rat model.

The inflammatory IFP may indicate the relationship between the inflammation and the
structural damage of the knee OA over time. Therefore, the frequent observation of IFP by a
cost-effective examination such as the photoacoustic-ultrasound imaging may help to
diagnose the early stage of knee OA and provide clues for target therapy study.

After solving some technical problems, I adapted to the new experimental environment and
succeeded to measure the knee of rats by the photoacoustic-ultrasound equipment. Though the
image processing, the session of the photoacoustic-ultrasound image of the rat knee after
surgery 4 weeks. The image of the OA model knee presents significant high signals compared
to the sham knee. To clarify the signals meaning, histological evaluation and enlarge the

experimental sample size will be executed in the next steps.



Influence of the Separation of Prescription and Dispensing of Medicine on
Generic Prescription ratio: Ecological Study in Japan

Graduate School of Medicine
L2 Hayase Hakariya

(1) Overview of 2017

As a L2 student of the LIMS program, I got much opportunity to learn the new topic or
theme than last year. Because I’ve already known what is it like this LIMS program, my
burden got much smaller and I was able to focus on my Ph.D. research as well as the
LIMS research. Above all, Research expense allowance provided by the LIMS program
stimulated my research very much.

In this Report, I describe the first half semester activity in the LIMS (pre-research) and
my Ph.D. research, latter half activity in the LIMS (LIMS Research), and extracurricular

activity.

(2) Pre-research (first half activity)

To catch up the state-of-the-art technologies or topics for the medical and healthcare
field, I tool a course for the Medical Engineering organized by LIMS. Also, to seek the
medical needs from patients’ point of view, | took a Hospital Tour course in the first half
semester. Both of the courses let me learn knowledge or insight, which cannot be obtained
through the laboratory work.

Following the last year activity, I kept in touch with Prof. Takeo Nakayama, professor of
the health informatics in the School of Public Health (SPH). We met for a several times to
decide my LIMS research topic. Prof. Nakayama introduced me Mr. Saito, the student in
his laboratory, who is now in the doctor course. Then, he and I started the collaborative
work to start the new research project. Finally I’'ve decided my LIMS research theme,
which is about the ecological study for the generic prescription ratio (Details will be
described in the next part).

At the same time, Dihn Ha Duy Thuy, my LIMS mentor, consulted me for many times to
finalize my research topic as well as the application foam for the Research Expense
Allowance. Because this is the first time for me to apply the fund, I learned a lot through
the process of the research proposal. Also, it was a very nice opportunity to review my

research from the objective point of view.



(3) LIMS Research (latter half activity)

As 1 described in the last part, I’ve decided my LIMS research theme through the
discussion with my mentor and the Prof. Nakayama in the spring semester. The topic of
the LIMS research is, to see the influence of the Separation of the Prescription and
Dispensing on the Generic Prescription ratio in Japan.

In the latter half semester of this year, I had a meeting with my collaborator Mr. Saito
about once per month. He kindly taught me everything that is needed for the research
project. For instance, He provided me the background of the generic prescription and the
Separation of the Prescription and the Dispensing of Medicine in detail. Also, he showed
me the way to use the R program for the statistical analysis.

Now, we got rough data that shows there are some correlation between Generic
Prescription ratio and the Separation of the Prescription and the Dispensing in our country.
So, what we have to do is to finalize the data to make a publication. The publication might
be finished within this year, 2018. Further meeting and research would be expected in the

next year.

(4) Others — Extracurricular Activity -

Because classes of LIMS course have decreased than last year, I got much opportunity to
learn in 2017. Just as last year, I took part in the Internship Matching event and the
Leading Forum 2017 held in Nagoya. This year, I had very precious opportunity to make
a presentation in the Internship Matching event in front of about 50-100 observers. After
the presentation, one of the observers, who was in the company invited me to have an
internship in his company. Such an opportunity motivate my 5-year program very much.
Also, in the Leading Forum this year, I had a poster session, which I couldn’t have in the
last year. Through the discussion and the conversation with the audience and the other
leading students, I was highly motivated and got new insight into the healthcare field as
well as my own research project.

In addition, I took part in the IT drug discovery contest, organized by an IPAB (Initiative
for Parallel Bioinformatics). Though I couldn’t discover the hit compound through the
Contest Library, I could learn much knowledge through the contest. Also, the contest gave
me the network with the programmer and the engineer. Because the time for the contest
was limited, I couldn’t learn the skill for the Structure-Based Drug Screening, which is
one of the ways to find out the drug in silico environment. So I want to apply the contest

again in the next year if [ have time.



Viscoelasticity measurement by inverse filtering with castor oil phantom

Department of Medicine
Graduate School of Kyoto University
L2 Yasunari Takayama

(1) About castor oil phantom
Castor oil phantom aimed at developing liver fibrosis staging based by viscoelasticity was
made with reference (M. Nguyen, et al., ultrasound in Med. & Biol., Vol. 40, No. 1, pp. 168-
176, 2014). Two phantoms with different oil concentrations (0% and 20 %) were made. By
using these phantoms, viscoelasticity was estimated by DMA (dynamic mechanical

analysis). It was confirmed that the phantom has viscosity.

(2) Viscoelasticity measurement with phantom
I have proposed the method of obtaining shear wave speed by using inverse filtering
(Inverse Filter method). The method focuses shear waves by inverse filter and estimates
shear wavelength by measuring the full width at half maximum of the focal point (FWHM).
As a result, the method can estimate viscoelasticity. Shear wave speed was estimated
between 300 Hz and 450 Hz. In this frequency range, elasticity and viscosity were estimated
by curve fitting using Voigt model. Table 1 shows elasticity and viscosity of 0 % oil phantom

and 20 % oil phantom estimated by DMA, Inverse Filter method, and reference.

Caster ail Elasticity (kPa) 4.3 3.51 8.05
0% Viscosity (Pa*s) 0.54 1.14
Caster oil Elasticity (kPa) 1.8 2.29 4.60
20% Viscosity (Pa*s) 1.05 2.50

Tablel result of elasticity and viscosity

Different elasticity from reference were estimated. This is because the thermal
management of the phantom. Measurement values between DMA and inverse filtering
method match and viscosity increased with the same trend as in the reference. Therefore,
the possibility of measuring elasticity reflecting the influence of viscosity was shown. The
future work is to improve the accuracy of viscoelasticity measurement and thermal

management of the phantom.



Search for applications of hands-free 3D ultrasound by visiting
laboratories in other fields

Department of Human Health Sciences
Graduate School of medicine
L2 lori Terada

(1) Introduction

Continuous monitoring of physiological
condition is useful for diagnosis or detection of
various diseases. One modality for continuous
monitoring is Holter electrocardiography,
which continuously measures the electrical
activity of the heart and outputs the signal as a
wave. If the internal organs could be monitored
not only by a wave but also as movies or

images, more detail information on organs’

Probe holder

function could be obtained.

I have developed a new method by using the
hands-free 3D  ultrasound system for
continuous monitoring of the internal organs. In Figure 1 Imaging set
my laboratory, the portal vein was selected for
monitoring. I captured the portal vein by the 3D ultrasound with holding the probe by the
hand-made probe holder in Figure 1. Image tracking and co-registration of the obtained
images were performed because the portal vein is moving by respiration. Then, by using the
results of the image tracking and co-registration, some information such as portal veins’
diameter or respiratory motion was analyzed. As a results, it was suggested that the hands-
free 3D ultrasound system is useful in various situations.

Therefore, in LIMS program, I have searched for organs other than portal veins and
situations to which the hands-free 3D ultrasound system can be applied. In 2017 fiscal year,
I visited some laboratories in other fields and picked up several candidates. Then,

preliminary experiments were conducted on one of the candidates.



(2) Visiting laboratories

In 2017 fiscal year, I visited four laboratories to search the candidates applied hands-free
3D ultrasound system to. Firstly, I visited Aoyama laboratory of department of Human
Health Sciences in Kyoto University. Professor Aoyama is an expert on rehabilitation. In
the visit, I got a new idea about application in rehabilitation field and then performed
preliminary experiments. Details about the experiments are explained in the next section.
Secondary, I visited Haraguchi laboratory of department of Applied Informatics in
University of Hyogo. Professor Haraguchi is an expert on multidimensional medical images.
I discussed about the usefulness of our system to capture the morphological change of the
heart over time. Finally, I visited Takase laboratory and Watabe laboratory in Tohoku
University. Prof. Takase is a radiologist of department of Diagnostic Radiology in Tohoku
University Hospital. Prof. Watabe is an expert in cyclotron and radio isotope. I observed
Tohoku University Hospital and Cyclotron and Radio isotope Center (CYRIC), and learned
about radiation field. In the visits, I got an idea that the hands-free 3D ultrasound system
might be applicable to the radiation field. For example, in radiotherapy, some equipment
such as an infrared sensor are often used to synchronize respiration. However, the sensors
capture only the movement outside the body and do not capture the movement in the body.
Therefore, if we can capture the respiratory movement of internal organs using the hands-

free 3D ultrasound system, it will be possible to synchronize respiration more accurately.

(3) Preliminary experiments for application in rehabilitation field

Our feet which support our body are important for maintain and improvement of QOL.
However, there are many unknown things about the structure and function of our feet. One
of them is the foot sole alignment under load. In Aoyama laboratory, it have been attempted
to evaluate the foot sole alignment under load with the 2D ultrasound. By applying our
hands-free 3D ultrasound system to the evaluation, it is expected to capture the dynamic
morphological change and we will obtain a more detail evaluation. In this fiscal year, |
captured the foot sole by the 3D ultrasound as a preliminary experiment with Aoyama
laboratory’s members. As a result, I could capture the object. However, because
synchronization method with other equipment for the evaluation is a problem, the progress
of the experiment is still advanced a little. In the next fiscal year, I will advance the research

through preliminary experiments and discussions with Aoyama laboratory’s member.



Development of photoacoustic imaging system for diagnosis of
rheumatoid arthritis

Department of Human Health Sciences
Graduate School of Medicine
L2 Misaki Nishiyama

(1) Introduction

For an earlier diagnosis of rheumatoid arthritis (RA), it has been important to visualize
its potential marker, the vascularization in the synovial membrane (synovitis) of the finger
joints. Photoacoustic (PA) imaging is expected to be a potential modality for earlier
diagnosis of RA. This technique images light absorbing structures in the tissue such as blood
vessels by illuminating short nanosecond pulses to the skin surface, which leads to thermo-
elastic expansion and propagation of ultrasound waves from them, and detecting the
ultrasound signal by an US transducer[1-3]. In previous studies, different acoustic detection
schemes[1,2] (e.g., linear or arc-shaped arrays) have been utilized to accurately map the
finger joints. However, these have limited detection views, rendering inaccurate
reconstruction, and most of them require rotational detection[3], which can take time and
burden patients. By contrast, the ring-shaped ultrasound transducer, which has recently been
used in small-animal whole-body imaging studies|[3], is expected to realize a more accurate
diagnosis because of its ability to obtain all of the acoustic signals from around the finger
at once. This study aims to develop a PA system using the ring-array sensor for small finger
vascular (i.e., 0.1~0.5 mm in diameter) imaging. We investigate the imaging ability of the

system in some finger phantom experiments.

(2) Finger phantom imaging system setup
Figure 2 illustrates the
imaging setup used in the
experiment. We created a ring-
shaped optical illumination
imaging system because it is
expected to illuminate the
object homogenously and
strongly. A photograph of the
sensor and optical illuminator
appears in the blue dotted

. Fi 2. Di f the i i tem.
square on the upper left side of teure = lagtam of the 1magtie systet



Figure 2. The ring diameter was 33mm, the number of elements was 256, the center
frequency was 2.8MHz, the bandwidth was 85%, and the element size in the slice direction
was Smm. The approximate ring-shaped illumination shape is indicated by a red dotted
square on the lower left side. The ring-shaped light was illuminated onto the phantom

through an optical fiber.

(3) Imaging results
Figure 1 shows the finger 2% ager phantom embedded wires with a diameter of 0.19, 0.3,
0.5 and 1 mm mimicking a) b) -
blood vessels (a) and its "5_ 150
cross-sectional PA image (b).
Figure 1(b) demonstrated the
system can image multiple
optical absorbers of different
diameters and image

absorbers of 0.19 mm in

diameter. Figure 1. (a) Finger phantom (b) The cross-sectional PA image.

(4) Conclusion and future vision
We made the PA system for imaging of the finger vasculature experimentally and
conducted phantom experiments. We indicated the system can map multiple absorbers
including small ones (i.e., around 0.2 mm in diameter). In the future, through an 3-D
measurement of small animals, healthy human and RA patients, we are developing the

clinical PA imaging system.
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Development of Novel gene switch drug

Department of human health sciences
Graduate School of medicine
L2 Shintaro Maeda

(1) Background
Pancreatic cancer remains difficult to detect in early phase although diagnostic
technologies have developed. Therefore, after diagnosis as pancreatic cancer patients show
poor prognosis. Because of the late diagnosis, patients are mainly treated by just
chemotherapy and palliative therapy. Novel treatment strategy is needed to overcome poor

prognosis.

(2) Screening pyrrole imidazole polyamides for anti-pancreatic cancer drug.

I identified a candidate compound which had anti-pancreatic cancer effect through
screening using cell viability assay from chlorambucil conjugated pyrrole imidazole
polyamides (PI-P) library. Each PI-P penetrates nuclear membrane binds to specific DNA
sequence and inhibit transcription factor competitively. I managed to clarify what the
candidate compound inhibit by compare gene expression profile between pancreatic cancer
cell line treated with candidate compound and control. However simple toxic test revealed
that the candidate compound had toxic effect. Therefore, we should change research

direction.

(3) LIMS activity
I attended minimally invasive therapeutics to learn about how to reduce invasion with
therapy mainly in surgical operation. [ actually watched many surgical operations including
endoscopic surgery, catheterization and robotic surgery (Da vinci). I found that there are
many display showing X ray image, endoscope real time video, processed image. I thought
that Image processing technologies and contrast media developed recently minimally

invasive treatment.

(4) Poster presentation in academic meeting.
I conduct oral presentation at The 77th Annual Meeting of the Japanese Cancer Association
and 79th Annual Meeting of the Japanese Society of Hematology (JSH2017). The
presentation title is “Paradoxical enhancement of leukemogenesis in AML with moderately-
attenuated RUNX1 expressions” and “The novel function of RUNXI1 in Philadelphia

chromosome positive acute lymphoblastic leukemia.”



RNA regulation of circadian oscillation in mammals.

Department of Pharmaceutical Sciences
Graduate School of Pharmaceutical Sciences
L2 Rika Kojima

(1) LIMS research

My LIMS research focuses on RNA regulation of circadian oscillation in mammals. From
our previous report, the speed of circadian oscillation is controlled by RNA methylation
(Fustin et al., 2013). However, the mechanism how RNA methylation controls the circadian
clock remains largely unknown. During our investigations, we discovered that transcripts
of a clock-related kinase, here we call X kinase (XK), are highly methylated in its 3’UTR
region. Interestingly, we found that XK has two uncharacterized spicing isoforms and its
expression is regulated by RNA methylation. As XK is not only regulating the circadian
clock, but also controlling many fundamental cellular processes such as cell cycle,
cytoskeleton dynamics, DNA repair and apoptosis, two isoforms of XK may play important
roles on bodily functions.

During this year, I have been working on generating XK2 specific knockout mice to
investigate the function of XK isoforms at individual level. Finally I succeeded to obtain
XK2 specific knockout mice in this year. Currently, I am maintaining the breeding colony

and increasing the number of knockout mice.

(2) LIMS activities
LIMS Hospital tour:
This year I joined the hospital tour course offered at faculty of Human Health Sciences.
Through the course lectures, I could learn about each department of Kyoto university
hospital. The most impressive experience I have got in the course is outpatient clinic
practice. I accompanied an outpatient from the beginning to the end of an outpatient care
process. During the waiting time for the consultation, I could talk with the patient about
various topics. This experience is a good opportunity for me to think about how patients
who frequently visit the hospital feel and how can we make the hospital’s service better.
Conference:
I attended the 24" Annual meeting of Japanese Society for Chronobiology and the 40
Annual meeting of the Molecular Biology Society of Japan (MBSJ). As MBSJ is one of
the largest conferences on biology in Japan, a lot of researchers were gathered and many
presentations were given. [ was stimulated by exchanging researchers and listening to the

interesting lectures. I hope I would give a presentation in next year.






The development of in silico approach based on the expression level of
homologous recombination factors to predict cancer therapy effect

Department of Radiation Genetics
Graduate School of Medicine
L2 RemiAkagawa

(1) Summary of research
Background
Homologous recombination (HR) is one of the essential DNA repair pathways, and is involved
in DNA double strand breaks (DSBs) repair. Some chemotherapeutic agents, such as
camptothecin (a topoisomerasel poison), cisplatin (a chemical crosslinker) and olaparib (a
inhibitor against poly [ADP ribose] polymerase), create DSBs in the patients’ genome.
Unrepaired DSBs cause genome instability and eventually trigger apoptosis. (Figure. 1)
HR-dependent DSB repair is carried out by step-wise reactions, and a number of proteins are
involved in each step. Cells defective in HR are sensitive to chemotherapeutic agents creating
DSBs, but cells re-expression of HR genes are resistance to drug. Several cancers have
mutations in or epigenetically silenced HR genes, which explain the sensitivity of cancers to

chemotherapy treatments creating DSBs.

Figure.1 DNA double strand breaks repair pathway by homologous recombination



Motivation

In addition to the therapeutic effects, anti-cancer drugs can cause DNA damage which in turn
leads to side effects. The solution to this problem might lie in the prediction of cancer therapy
effect before the administration of drugs. My research aim is to develop a program for
predicting the therapeutic efficacy, based on the expression level of homologous
recombination factors using publicly available data base such as TCGA (The Cancer Genome
Atlas) data base.

Activity
I attended the data processing lecture given by Dr. J. B. Brown at Kyoto University last year.
I learned basic command techniques using Python and it was helpful to extract the data what I

need from big data base. Furthermore, I will learn how to generate algorithm to accomplish my
LIMS research.

(2) Internship

I experienced an internship at University of Bonn, Bonn-Aachen International Center for
Information Technology B-IT, Prof. Dr. Jiirgen Bajorath laboratory, from 10/10/2017 to
12/13/2017.

Motivation

Recently it has become important to analyze the big data in medicine and clinical genomics.
For example, in United States, medical practitioners have started deciding on courses of cancer
treatment for each individual patient. This has lead to make the patient data, including the
genomic data, publicly available. It is essential to understand the experiment technique
completely and evaluate the value and application of each genomic and clinical data. Hence,
data analysis must be done not only by an informaticians, but also medical scientists and
biologists. However, at Kyoto University, students in medicine and biology have limited access
to learn the data analysis technique comprehensively. The objective of this internship is to
obtain the data analysis and computational techniques essential for performing the

aforementioned tasks.

Activities

During my internship I have attended chemoinformatics and structural biology lectures and



computational exercises. In the chemoinformatics course, I learned about the notation for
representing molecules and big data in chemistry, such as compound data and binding data.
Regarding the structural biology course, I learned how to manipulate the MOE (Molecular
Operating Environment) software, widely used for compound-protein binding analysis and
virtual screening.

During the chemoinformatics course, I have learned how to represent chemical compounds
using SMILES (Simplified Molecular Input Line Entry System) and InChls (International
Chemical Identifier) (Figure. 2). As for structural biology, I chose estrogen receptor 3 for
practice. Using estrogen receptor f3, I analyzed the protein visualization, protein preparation,
binding site analysis, molecular docking, homology modeling and virtual screening. Through
the internship, I also learned how to extract the data using KNIME tool which is publicly
available on the website. It is practically much easier to begin the data mining compared to
use the command skills.

Through this internship, I learned some basic computational skills and directions for my
future career. It was a great opportunity to experience some new techniques and connect to

people from different field. This internship brought me a meaningful experience.
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Chemical compound Chemical compound represented by SMILES

Figure.2 Representation of chemical compound by SMILES

(3) Attending at the conference
I will attend an The 22nd Human Genome Meeting 2018 GENOME DATA AND HEALTH
which will be held in Yokohama city from March 12 to March 15, 2018. I will learn the usage

of genome data and correct information that affects my LIMS research theme.



Title (Development of a p53 reporter plasmid for detecting genotoxic
industrial chemicals)

Department of Radiation Genetics
Graduate School of Medicine
L-2 SALMAAKTER

(1) Summary of Research Finding
Background
The Toxicology 21 Century (Tox21) program is a national program in the USA. The goal
of the program is to establish high throughput screening methods of identifying various
kinds of toxic chemicals. To detect the genotoxicity of chemicals, we previously proposed
a bioassay using the chicken DT40 cells, and two other groups established bioassays, called
ATADS and p53-bla. Having support from Tox21 program, three groups including our
group tested the validity of the bioassays, DT40, ATADS and p53-bla, and found that none
of these assays were sufficiently sensitive.
Therefore, the goal of the current project is to establish a more sensitive bioassay of
identifying the genotoxicity of chemicals, based on the p53-bla assay. This assay employs
a human cell line, HEK293T where DNA damage induces a luciferase reporter transgene
under the control of promoter sequences carrying binding sites of the p53 transcription
factor. The genotoxicity of chemicals is detectable by exposing the HEK293T cells to
chemicals and measuring the luciferase activity. The current p53-bla bioassay is not
sensitive enough for the following two principle reasons. HEK293T cells are DNA-repair
proficient, and capable of quickly eliminating DNA lesions induced by genotoxic chemicals.
The luciferase reporter transgene was developed nearly 20 years ago, when consensus
sequences of p53 binding sites were not precisely characterized. I will increase the
sensitivity of the p5S3-bla bioassay by using DNA-repair deficient human TK6 B cell lines,
and also by developing a better luciferase reporter transgene.

Results

The purpose of this project is to establish high throughput screening methods for identifying
various kinds of genotoxic industrial chemicals, based on the p53-bla assay. I used pLUC
MCS vector which has the Luciferase Reporter gene. The luciferase reporter assay is a
widely used method to study gene expression at the transcriptional level. It is very
convenient, relatively inexpensive, and gives quantitative measurements instantaneously.
Its extreme sensitivity allows quantification of even small changes in transcription. To

perform the reporter assay, the regulatory region of gene-of-interest is cloned upstream of



the| luciferase gene.

Luciferase

P53 response elements are inserted
reporter gene . . o
in multiple cloning site

Upon DNA damage, p53 level is upregulated in the cell and p53 protein binds the p53 binding
sequence. Here, p53 acts as a transcription factor. After binding, it causes the transcription of
the luciferase reporter gene. After addition of the substrate luciferase enzyme produces
chemiluminescent signal which can be measured. The signal corresponds to the DNA damage.
The higher the signal, the higher damage of DNA.




I have inserted the human p53 binding sequence upstream of the reporter gene. I designed the
plasmid and insert the first p53 sequence. I successfully performed the first sequence. I am now

confirming the insertion by sequencing.
Future plan:

My future plan is to insert p53 response elements in the pLUC MCS vector repeatedly which

will be very effective method to measure the genotoxicity of the industrial chemicals.

(2) Visiting IFOM for Internship

This year I have visited Milan, Italy to complete my Internship. The objective of my LIMS
Internship was to find out the centromere DNA stability in chicken DT40 cells after giving
some replication stress and the involvement of BRCA1 for maintaining centromere DNA
stability. Actually it is difficult to replicate the centromere due to the presence of some high
order structures. If some stress is given, cells become very sensitive. It is well known that
BRCA1 is involved in homologous recombination. But very recent activities showed that
BRCAL1 is also involved in replication. So if BRCAI1 is mutated, cells become very sensitive
after giving some replication stress. As BRCA1 mutation is associated with an increased risk
of breast sometimes women have to take the toughest decision to remove the breast and ovary
surgically which is a social burden. Furthermore, if BRCA1 is involved in centromere DNA
stability it will be a promising target for cancer therapy.

The initial plan was to perform Immunofluorescence, FISH, PCR and Southern Blot analysis
of the repetitive and non-repetitive centromeres in the different DT40 mutants after giving the
cells some replication stress. But after starting the project, I had to do some additional
experiments like Pulse field gel electrophoresis, mismatch DNA cleavage assay and Urea
denaturing gel electrophoresis. Besides these, after reaching the internship’s host institute, I
also attended some technical training courses such as using cell culture, using radioisotope for
conducting my experiments. For conducting experiments everyday even in weekend I worked
in the laboratory. As I was living in the guest house which was inside the campus of [FOM, I
also worked at late night. As IFOM is an institute, almost every week there were seminars and
lectures. Sometimes I attended if I had time.

Southern blot is a well-known technique for analyzing the centromere repeat region and whole
centromere DNA stability. I did many southern blots which was a new technique for me e.g.

southern blot analysis from agarose gel electrophoresis, pulse field gel electrophoresis and



denaturing urea gel electrophoresis. Specially, pulse field gel electrophoresis is a very useful
technique to analyze the large DNA fragments. Mismatch cleavage assay using T7
endonucleasel was performed to analyze the mutation or any effect of drug. All of these
techniques were applied to find out the centromere DNA stability after giving replication stress
to the cells.

I learned several new techniques that are not available in my lab in Kyoto University specially
the pulse field gel electrophoresis that is very important technique to analyze large fragments
of DNA. And the mismatch cleavage assay is also a useful molecular biology techniques to
analyze any mutation in the genome. I also learned southern blots without using any
radioisotope. This a new approach to do southern blot without any hazardous radioisotope.
Besides these new techniques and new experiments, research institute environment, which is
different from the university, was also a new environment for me. I could meet many people of
different fields which enriched my knowledge very much.

I learned many new techniques which improved my knowledge and experimental skills.
Exposure to a completely different environment improved my social skills and I experienced a
different culture changed my viewpoint.

This internship was really successful and productive as I got some good results according to
my expectations. But the time was too short to do all experiments. I wish the internship period

would be longer. For self-evaluation Internship is a great opportunity for the students.



|dentifying Adverse Drug Reactions (ADRs) that occur frequently in
elderly patients by comprehensive clinical big data analysis

Department of Molecular Pharmacology
Graduate School of Pharmaceutical Sciences
L2 Nagashima Takuya

(1) Background

Adverse drug reactions (ADRs, so-called “side effects”) are estimated to be 4™ to 6"
leading cause of death and may lead to an additional $ 1.56 to $ 4 billion in direct hospital
costs per year in US'. In addition, the epidemiology and nature of ADRs in Japan are similar
to those in other countries®. Therefore, preventing ADRs is important not only to improve
healthy longevity and high QOL but also to suppress medical expenses in Japan.

Due to the problems of polypharmacy, drug-drug interaction and differences in
pharmacokinetic profiles, ADRs occur especially in elderly patients. Actually, Japanese
Ministry of Health, Labour and Welfare began to hold a Working Group on Appropriate Use
of Drugs in Elderly People from April 2017. Although the importance of preventing ADRs
in elderly people is well recognized, predicting ADRs in elderly patients is difficult because
of the lack of pharmacoepidemiological evidences®.

Food and Drug Administration’s Adverse Event Reporting System (FAERS) collects
more than 9 million ADR reports around the world. Yue Y ef al. (2016) reported that
systematic analysis of clinical big data FAERS could be helpful to detect sex differences in
ADRSs*. 1 focused on this approach to detect age differences in ADRs.

(2) Purpose
To identify ADRSs that occur frequently in elderly patients by FAERS analysis.

(3) Method
To evaluate the risk of ADRs, the following multivariate logistic regression model with
interaction terms was used:

(L (£)
n ———
1-P(E))
where P(E)) = the probability of event j, xp; = {1 (if the drug i is used), 0 (if the drug i is not
used)}, xaging = {1 (if the patient’s age > 65), 0 (if the patient’s age < 65)}, fo = control

coefficient, fp; = effect of drug i on event j risk, faging = effect of aging on event j risk and

> = BO + ,BDixDi + IBAginngging + ﬁlnteractionxDixAging

Pteraction = effect of drug i-aging interaction on event j risk. Wald test was used to test for

each f coefficient. P < 0.05 was considered significant.



(4) Results

The following example (Table 1) shows the effect of aging on Valacyclovir-induced toxic
encephalopathy, one of the most famous ADRSs that are known to occur especially in elderly
patients®. According to this data, Valacyclovir was significantly associated with the
occurrence of toxic encephalopathy (OR = 7.50, P < 0.001), whereas aging itself was not
associated with this neurotoxic side effect (OR = 0.91, P = 0.19). However, strong
interaction between Valacyclovir use and aging was observed (OR = 8.87, P < 0.001),
suggesting that Valacyclovir-induced encephalopathy is much more frequent in elderly
patients than younger patients. These data demonstrate that this logistic regression model
can clarify the well-known ADR risk properly.

Table 1: Effect of aging on Valacyclovir-induced toxic encephalopathy

Valacyclovir 201 | 022 | 9.09 | <0.001 *** | 7.50 | 4.86 | 11.59
Aging (> 65 years old) | -0.09 | 0.07 | -1.31 | 0.19 (ns.) | 0.91 | 0.80 | 1.05
Interaction 2.18 | 025 | 8.70 | <0.001 *** | 8.87 | 5.42 | 14.49

SE = Standard Error, OR = Odds Ratio, CI = Confidence Interval
I applied this logistic regression analysis for each drug-event pair. By mathematically
solving the model equation, total 1,444,492 pairs were analyzed and summarized in one txt
file (Nagashima LIMS aging ADRs.txt). After Bonferroni correction, 1981 drug-event

combinations remained significant.

(5) Conclusion
I successfully identified a list of drug-event combinations with age differences. These
findings can be wused to study the age difference in pharmacokinetics and
pharmacodynamics, as well as provide evidence for tailored medication prescription and
instruction. Combining other data sources such as Electronic Health Records (EHRs) and

Gene Expression Omnibus (GEO) may be helpful to improve the accuracy of my analysis.

(6) References
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Soumuka/0000171470.pdf (written in Japanese, retrieved Jan 2, 2018)
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DNA Repair withstand Genomic Instability
Department of Radiation Genetics
Graduate School of Medicine
L3 Rahman Md Maminur
(1) Academic

It’s a great pleasure for me that I became graduate from Kyoto University this year. To
accomplish this I had to strive throughout the year. LIMS curriculum and activities was a great
platform to learn and refresh my mind. Without LIMS support it would not be possible to
accomplish the first phase of academic achievement. I am very happy to say that in all time I
was supervised by my supervisor Prof. Shunichi Takeda and assistant professor Hiroyuki
Sasanuma. My lab members and colleagues were collaborative all time. It is a great opportunity
for me to be part of Kyoto University and LIMS program. During my master courses I have
attended some courses which are very exciting to me. The courses of LIMS gave me the
opportunity to know about research of other fields. The laboratory practical courses were very

useful to know about very high throughput research techniques of various fields.
(2) Research activities

The role of mismatch repair (MMR) factors, the MLH3 and PMS2 nucleases in resolution
of Holliday Junction.

Among the different types of DNA damages, DNA double strand break (DSB) is the most deleterious damage
for the cells. So, cells have evolved different types of DNA damage repair pathway to repair the DSBs.
Homologous Recombination (HR) and non-homologous end joining (HR) are the two-major pathway to
repair the DSBs. Homologous recombination is cell cycle specific as HR needs homologous partner sequence
to repair whereas the non-homologous end joining repair DSBs irrespective of cell cycle. Beside these two

major pathways there are some other pathways which can play role to repair the DSBs.

Figl: Mismatch repair pathway.

The DNA mismatch repair (MMR) removes mispaired nucleotides, such as base-base and insertion/deletion



Fig2: Incidence of colorectal cancer worldwide

mismatches, misincorporated by replicative DNA polymerases but some of the MMR proteins are involved
the contribution of this DSB repair pathway to genome maintenance seems to be very limited due to sequence
divergence between repetitive elements in the mammalian chromosomal DNA in double-strand break (DSB)
repair. One component of MMR, MLH3 nuclease produces the majority of crossovers during meiotic
homologous recombination (HR) in Saccharomyces cerevisiae. It remains elusive whether mismatch repair
factors promote HR in somatic mammalian cells, but in the absence of MMR the incidence of colorectal
cancer is increased in old age people. To address the role of MMR components (PMS2 and MLH3) in
homologous recombination, we disrupted genes encoding the MLH3 and PMS2 endonucleases in the human
cell line, TK6, generating null MLH3” and PMS2”- mutant cells. We also inserted point mutations into the
endonuclease motif of MLH3 and PMS?2 genes, generating MLH3PVPN and PMS2EXEK cells. We found that
the MLH3 and PMS2 are involved in a late step of homologous recombination by processing of joint
molecules intermediates. This finding reveals the novel role of MMR proteins to HR. This work may provide

a clue for the higher prevalence of colorectal cancer in aged people.

Ref: Martin, A., & Scharff, M. D. (2002). AID and mismatch repair in antibody diversification. Nature

Reviews Immunology. https://seer.cancer.gov/statfacts/html/colorect.html

SUMO E3 ligases PIAS1 and PIAS4 promote error-free template switching in restoring
replication blockage by promoting SUMOylation of PCNA at lys164.

Small Ubiquitin-like Modifier (SUMO) proteins are a family of small proteins that
are covalently attached to and detached from other proteins in cells to modify their function.
PIAS1 and PIAS4 are two SUMO E3 ligase which facilitate the transfer of SUMO molecule to
its substrate. During replication blockage (e.g. TT dimer) in the template strand cells can bypass

the lesion through different mechanism like translesion DNA synthesis or template switching.



The modification in the replication machinery helps to decide which pathway will be dominated.

The Proliferating cell nuclear antigen (PCNA) is an important protein to choose the pathway.

Fig. 4: SUMOylation pathway. Source: Ke Shuai ef al.

The PCNA can be ubiquitinated or SUMOylated by different enzymes and lesion bypass is
occurred in the cell depending on the modifications. We found that if SUMOylation occurs in
the PCNA, the error free template switching pathway predominates in bypassing the lesions.

We have submitted this work to PNAS journal and it is under revision.

Lastly, I would like to share my experience of LIMS curriculum and extra activities.The
different extra curriculum of LIMS program like leading forum gave me the opportunity to
know different peoples all over Japan, which was a great opportunity for me to build my carrier
in right direction. My participation in some international conferences and the support from
LIMS provided inspirations for my future work. This year I will attend one international
conference, will be held in California, USA. Thope by using all these opportunity and achieving
proper knowledge I will be able to develop my carrier and contribute my knowledge for the
social welfare.

(3) Reference

1.http://sites.psu.edu/benkoviclab/research/translesion-dna-synthesis/

2. Regulation of gene-activation pathways by PIAS proteins in the immune system.
Ke Shuai and Bin Liu Nature Reviews Immunology 5, 593-605 (August 2005)
doi:10.1038/nri1667



Development of network-based, remote reading system of digital-
electroencephalogram

Department of Neurology
Graduate School of Medicine
L3 Shamima Sultana

(1) LIMS Research:

My research topic is “Establishment of network-based, remote reading system of digital-
electroencephalogram in nationwide- or global area”. The objective of this study is to
accumulate knowledge about the establishment of the global design of the network based
remote reading system of digital electroencephalogram (dEEG) and in near future to
establish this system in other Asian countries (e.g., Bangladesh).

From September 2016 to April 2017, the preliminary running trial of the remote dEEG
reading system was done at Kyoto University Hospital, in cooperation with other two
remote hospitals and EEG manufacturer. After finishing reviewing of 120 EEGs, we sent
questionnaires to those remote hospitals and the feedback has now been analyzing to
evaluate the clinical usefulness of the system. Among the 120 EEGs almost 90% were
routine EEGs and less than 10% were emergency cases. The diagnosis was mainly epilepsy
or suspected cases of epilepsy. After reviewing, 75% EEG reports were uploaded to the
server within 4 days and 94% within 7 days. The quality of EEG reports was overall
satisfactory for the clinical doctors for its clinical usefulness but the duration for returning
EEG reports should be improved. This system has its clinical usefulness and potentially
excellent speed in responding to EEG reading requirement from remote hospitals. The

system should be expanded to other Asian countries (e.g., Bangladesh).

(2) Graduate School Research:
In this year, I completed my Master's Course. In Graduate School, my research theme is “A
Comparison in after-slow activity of epileptiform discharges and sharp transients among
different time constant: further endorsement of operational definition of spike/ sharp wave
vs. sharp transients”. I have been continuing to increase the samples of EEG data of

epileptiform discharges and sharp transients and doing analysis by using MATLAB.

(3) LIMS Activities:
During this fiscal year, I took debate classes. During Debate classes I have got the chance
to gather knowledge about topics which were different from my own discipline through the

lectures of invited speakers. Also I could improve my communication skill in English. I also



made a presentation about my internship training in Nihon Kohden Corporation in monthly

home room meeting.

3.1 Open campus of leading program of Kyoto University

I participated in the open campus of leading program of Kyoto University and presented my

internship experience. There I also got the opportunity to meet with people of other leading

programs.

3.2 LIMS information session 2018

I participated in the LIMS information session 2018 and presented about my LIMS research

and LIMS activities.

3.3 Meeting with Program Officer:

I participated in the meeting with Program Officer on 26 January, 2018 and exchanged my

opinions as being a LIMS student.

3.4 Attending External Evaluation Board meeting:

I participated in external evaluation board meeting on 29 January, 2018 and made oral and

poster presentation there. I have got the opportunity to discuss with the board members

about my research and future carrier.

3.5 Using LIMS research allowance:

I.  Japan Epilepsy Society Annual meeting: I attended the 51" Congress of the Japan
Epilepsy Society which was held in Kyoto, Japan on 3-5 November, 2017. I have
got the valuable opportunity to attend the lectures of many renowned researchers
and widened my viewpoint in the research area. I also tried to gather knowledge
about electroencephalography and epilepsy.

II.  World Congress of Neurology (WCN): I joined the XXIII World Congress of
Neurology held in Kyoto, Japan on 16— 21 September, 2017 and made poster
presentation there. I was asked several questions during my presentation, could
discuss and got valuable opinions from others. During this congress I attended
several teaching courses and gather knowledge about neuro-critical -care,
electroencephalography, newly developed epilepsy syndrome and treatment. I also
tried to learn about Stereo electroencephalography and epilepsy surgery.

III.  American Epilepsy Society (AES) Annual meeting: I attended and gave poster
presentation in American Epilepsy Society Annual meeting which was held in
Washington, D.C on 1-5 December, 2017. During my presentation I have got the
chance to discuss with other researchers, could see other posters and tried to know
about the current viewpoint of worldwide researchers. I attended several scientific
symposiums and tried to learn about insular epilepsy, electroencephalography,

epilepsy therapy, translational research and so on.



What | learned through LIMS activities in 2017

Department of Biopharmaceutics and Drug Metabolism
Graduate School of Pharmaceutical Sciences
L3 Akihiro Matsumoto
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Studies on the UCHL1-HIF-1 axis toward development of molecular-
targeted anticancer drugs

Department of of System Chemotherapy and Molecular Sciences
Graduate School of Graduate School of Pharmaceutical Sciences
L3 Xuebing Li

(1) Internship

This year I finished my internship in Bonn university. Below is the specific description.
The institution was Bonn-Aachen International Center for Information Technology (BIT).
My main aims are: 1. Master of basic knowledge of in silico drug development. 2. Master
of basic structure—activity relationship (SAR) and virtual screening methods. 3. Fusion of
wet and dry drug development knowledge.

Through my LIMS research, I realized the importance of the combination of in vitro and
in silico knowledge in drug discovery. So under the instruction of my advisor and Dr.Takeda,
I decided to learn the basic knowledge of in silico drug discovery in one of the best
bioinformatics research institute in the world, BIT.

During the study and research in BIT, I learned the basics of computational analysis of
protein structures and molecular docking. All the analysis described in here were ran by
using the drug discovery software Molecular Operating Environment (MOE). MOE
includes numerous tools and features useful to analyze protein-ligand complexes. In the
following report, I will discuss the result obtained by docking four inhibitors in the active
site of Ubiquitin carboxyl-terminal hydrolase isozyme L1 (UCHL1). The applied
computational protocol includes the following steps:1.Structure selection 2.Preparation of
the receptor and inhibitor structures 3.Docking calculations 4.Result analysis Protein
preparation was performed with LigX by disabling the force field-based structural
refinement stage. Remaining parameters were set as default. The main preparation steps
include correcting adding hydrogen atoms and calculating atomic partial charges according
to the MMFF94x force field. Two alternative receptor structures were prepared: one where
all the solvent was removed and one with four water molecules in the binding site (H20
302, 303, 314 and 320). The selection was made by superposing three UCHL1 structures
(PDB ID: 2ETL, 3KVF, 4DM9) and visually inspecting their binding sites. Inhibitors The
inhibitors studied in this work is a validated inhibitor, LDN57444 and three candidate
inhibitors confirmed through the in vitro and cellular assays. The structures of the small
molecule inhibitors were built in MOE and prepared for docking with MOE by calculating
a preferred protonation state, partial charges according to the MMFF94x force field, and an

initial 3D conformation by applying a quick conformational search protocol. Due to content



restrictions, I will show only the docking result of UCHLI this time. Docking calculations
Docking was performed with the Dock module of MOE. The rigid receptor protocol was
used to generated 100 preferred binding modes for each inhibitor. The generated binding
modes were ranked according to the GBVI/WSA dG scoring function. Results Redocking
VAEFMK binds in the active site of UCHLI1. This inhibitor establishes a covalent bond with
the residue Cys90 and makes hydrogen bonds with Asn88. Furthermore, a salt bridge
between Argl53 and VAEFMK was also confirmed to stabilize the binding. MOE does not
natively include a tool to perform covalent docking. Therefore, it is not possible to run a
fair validation of the docking protocol by redocking VAEFMK. Nevertheless, this
calculation was run to test the effect of this issue on the ability of MOE to model the biding
mode of VAEFMK. The orientation of the ligand in the resulting docking complex was in
general consistent with the experimental structure with the FMK group towards the bottom
of the pocket and the benzyloxy carbonyl group exposed to the solvent. However, several
displaced groups within the very flexible structure of VAEFMK resulted in an RMSD of
3.2 A with respect to the experimental coordinates. Docking of LDN57444When docking
LDNS57444, among the highest scoring biding modes, hydrogen bond between Cys90,
which is the active site of UCHLI and a carbonyl group in the acetate of LDN57444 was
found. Moreover, another hydrogen bond between the same carbonyl group and GIn84 of
UCHLI, the putative oxyanion-stabilizing side chain which helps to stabilize the transition
state of UCHLI1, was also predicted. Finally, another hydrogen bond was also found
between the chloride of dichlorophenol group in LDN57444 and Asp156 of UCHLI. In
another different binding mode among the highest rankings, except for a reserved H-bond
between GIn84 of UCHL1 and LDN57444, a hydrogen bond was newly found between
backbone NH groups of Asn88 and a same acetate group which used to be bond to Cys90.
In this bonding mode, H-bonds were also found between GIn84 and Asn159 of LDN57444
and UCHLI1. All these interactions are considered to help to stabilize the binding of
LDN57444 with UCHL1. When the solvent water molecules were all removed, on the other
hand, no obvious difference was found in the binding mode of LDN57444 to UCHLI.
Binding site prediction to test the ability of the tool Site Finder to correctly predict protein
binding sites, this tool was applied on the X-ray complex of UCHLI used in the docking
calculations. The predicted binding site greatly overlaps the one identified by the co-
crystallized ligand VAEFMK. Therefore, the prediction was successful. LDN5744
selectivity Finally, docking calculations were carried out to understand LDN57444
selectivity for UCHL1 with respect to UCHL3 or UCHLS which also belongs to the UCHs
family and share a sequence similarity of 53%, and 27% with UCHLI1. As a result,
LDNS57444 was suited perfectly into the binding pocket and act as a lid to cover Cys90.
When LDN57444 was docked with UCHL3, a much lower S value was rendered compared



with that from UCHL3 (-4.8 vs -5.7 of UCHLI) and although it had a hydrogen bond with
UCHL3, LDN57444 could not perfectly fit into the binding pocket, which can be considered
to be the reason why LDN57444 has a relatively low specificity against UCHL3.When
LDN57444 was docked with UCHLS5 (Uch37), Among the highest scoring results,
LDNS57444 almost completely failed to fit into the binding pocket with a highest S value of
merely -4.7 (vs -5.7 of UCHL1). Neither was a hydrogen bond formed between LDN57444
and Cys85 of UCHLS, which along with His161 forms the catalytic Cys-His pair of UCHLS.
These results may explain the reason why LDN57444 had a higher specificity against
UCHLI1 rather UCHL3 and UCHLS.

In conclusion, through the result of UCHLI binding site analysis and further docking
studies, some important feature of both UCHLI protein and ligands were determined. In
UCHLI, as it was confirmed in previous reports on its catalytic domain, Cys90 is in fact
considered to be the most important residue that is related to the inhibition effect of UCHL1
inhibitors. The cover on Cys90 was conserved in the original inhibitor VAEFMK as well as
LDNS57444. Shelter on Asn88 was also conserved in VAEFMK, suggesting Asn8&8 is also
important for the ligands to fit into the binding pocket. Apart from this, GIn84, Argl153 and
Asp156 helped the fitting of LDN57444and these residues might be targets of novel UCHLI
inhibitors. Furthermore, in the binding analysis of UCHLI, it was confirmed that UCHLI1
is the only protein that allows LDN57444 to fit into its binding pocket and inhibit its
enzymatic activity among its homologous proteins. Further analysis will be conducted in
the future to confirm the potency and kinetics of LDN57444 and other candidate compounds
against UCHLI to confirm their mechanism of action. Finally, modification of functional
groups in these compounds will also be performed to acquire most appropriate UCHL1
inhibitors. Further investigations on kinetics and in silico structure modification will be
performed in the future to better elucidate the mechanism of action of UCHLI and find
novel UCHLI inhibitors.

During this internship, my viewpoint on in silico drug discovery was expanded. Drug
development has always been a time and money consuming project since the discovery of
Penicillin in last century. In recent years, the expenditure on drug development has been
further increasing so the task to retrench the development cost is becoming a more and more
significant challenge. Among possible solutions, in silico drug discovery inspired high
hopes and is considered to be an ideal solution in the discovery of seed and lead compounds
among massive compounds. Through this internship, I actually managed to perform virtual
screenings and got a new recognition on silico drug discovery. Even though great progresses
have been made in the computer since in recent years, there are still some issues that remain
to be solved or improved. The first subject is the restriction of hardware level on calculations

in the simulation process. In the simulation of my own project, it took about 5 to 7 minutes



to perform a docking with a database that consists of 4 compounds to a single protein with
arigid simulation protocol. Even with a virtual screening protocol which sacrifices accuracy
to gain a higher simulation speed, it still needs 2 to 3 minutes to accomplish a same docking.
In the frontline of drug discovery, compound banks are usually composed of millions of
different compounds while the target protein is also of multiple numbers. Therefore, the
simulation between compound banks and proteins perhaps might only be feasible
theoretically. The second subject is the accuracy of prediction. It is reported that the average
prediction accuracy is consider to be 5%, which is a relatively low number when compared
with traditional in vitro based screening methods. In my practical simulation, it was found
that even though most time the redocking of ligands derived from the crystallographic
structure share the same binding mode between the same residues of the protein and the
functional group of compounds, there was hardly a case for a ligand to be redocked perfectly
identical to the original docking format. In larger scale virtual screenings, the relatively low
accuracy may lead to the overlook of hit targets and the false positive targets, which would

lead to waste of time and money in the following in vitro or in vivo experiments.
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Natural Kkiller cell differentiation derived from human pluripotent stem cells
Hiroyuki Matsubara
(Center for iPS Cell Research and Application, Medical Science, 2™ grade)

These days, Malignancies and leukemia are the
top rate cause of dead in Japan. To prolong life
span, it is important to focus on these diseases.
There like

transplantation or cord-blood transplantation or

are some trials born mallow
anticancer-drug to treat them. Since the relapse
rate and side effect are high under there trials,
natural killer (NK) cells are new candidate

sources for immunotherapies in various
malignancies and leukemia. NK cells are a one of
innate lymphocytes and show cytotoxicity
against tumor cells without prior antigen specific
stimulation. More recently, NK cells induction
from human pluripotent stem cells (hPSCs),
taking the advantage of their unlimited growth
potential, has been reported. Although previous
studies regarding hPSC-derived NK cells seems
impressive and successful, most systems used a
bovine and human serum, which might result in
the unstable vyield and efficiency in the
production of HPCs and NK cells.

To resolve those problems, we tried to induce
from hPSCs

completely chemically defined condition free

functional NK cells under a
from any non-autologous serum or stroma.

First, we collected hematopoietic progenitors
from hPSCs using magnetic activated cell sorting,
we cultured them with NK inducing cytokines. At
this point, we selected two media. We compared
serum-containing medium A and chemically
defined the

medium B by evaluating

differentiation efficiency and function of NK cells.

On Day 48, the frequency of CD56 positive cells
showed no significant differences between two
media. In both conditions, NK cells expressed NK
specific receptors. hPSC-derived NK cells showed

the compatible size and morphology to NK cells

isolated from peripheral blood NK (PB-NK) cells
(Fig. 4).

Figure 4: Morphology of NK cells

PB-NK cells showed 49.65 + 3.46% of killing
activity against K562 target cells, while the killing
potential of PSC-derived NK cell’s showed killing
potential against K562 cells (medium A: 25.4 +
5.52%, medium B: 23.25 + 9.26%) which was
slightly lower than that of PB-NK cells (49.65 +
3.46%).
functional NK cells from hPSCs under chemically

defined condition (Fig. 5)

In conclusion, we successfully induced

Figure 5: Killing activity

They showed compatible phenotype to PB-NK
cells in terms of morphology, surface marker and
cytotoxicity. They were expected to be
applicable not only to immunotherapy but also
to model studies of the NKC associating diseases.
In the future, using hPSC-NK cells we want to be
establish treatment various

new against

malignancies and leukemia.
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Background and Objective

Natural killer cells (NKCs) have been proposed as a new source for immunotherapies in various malignancies. Previous studies have developed peripheral
blood NKC expansions or NKC differentiation from cord blood cells. More recently, NKC inductions from pluripotent stem cells (PSCs), taking the advantage
of their unlimited growth potential, were reported. However, due to the usage of xeno- or allo-derived components, there are various impediments to the
clinical applications of those methods in the aspects of safety and reproducibility. To resolve those problems, we tried to induce functional NKCs from PSCs
under a completely chemically defined condition free from any non-autologous serum or stroma.

CD34+/CD45* Hematopoietic progenitor cells are emerged in conventional 2D method
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Schema of hematopoietic progenitor cell (HPC) differentiation Lateral mesodermal cell marker, KDR, is expressed over 80%. HPC markers, CD34 and CD45,
Simply changing cytokine combinations (BMP4, VEGF, SCF, FIt3L) Representative flow cytometry plots at day2 and 4. were expressed on day10-12.
and chemically defined media in step-wise manner. CD34+CD45+ progenitor cells were enriched at day10~12.

Representative flow cytometry plots at day10.

Chemically defined condition can induce NKCs from PSC-derived HPCs
Day10~12 PSC-derived CD56* NKCs
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Schema of Natural killer cell (NKC) differentiation Surface marker of NK cells Morphology of PSC or PBMC-derived NK cells
PSC, Pluripotent stem cell; Meso, Mesoderm; PSC-derived NK cells expressed NK-specific receptors. Representative cytospin of Giemsa-stained NK cells (Bar=50pum,
Mye, Myeloid; NKC, Natural killer cell Representative data at day 48. white arrow=azur granules) Cytospin was prepared from PSC-derived NK cells

at Day48 and healthy control NK cells.

PSC-derived NK cells show killing activity against K562
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Scheme of cytotoxicity assay Killing activity of NK cells from PSC or PBMC against K562
At day48, NK cells are corrected using auto-MACS. PKH-labeled leukemia cell line K562 co-culture with NK cells PSC-derived NK cells lysis K562 cells similarly to PBMC-derived NK cells.
for 4 hours at 37°C, and analyze on the number of DAPI+ cells as a cytotoxicity of NK cells using FCM.

Conclusions
We successfully induced functional NKCs from PSCs under chemically defined condition. They were expected to be applicable not only to
immunotherapy but also to model studies of the NKC associating diseases.




A new approach to the development of bioassay to detect genotoxic
chemicals used by industries

Department of Radiation Genetics
Graduate School of Medicine
L4, Liton Kumar Saha

(1) LIMS research submitted to Environmental and Molecular Mutagenesis journal
To detect mutagenic potential in industrial chemical

compounds, regulators have used several in vitro bioassays | Conventional MM test |

including the micronucleus (MN) test. I hypothesized that ~ Wild-gpe, .
the usage of DNA-repair-deficient strains could allow for . % . ®

identifying putative genotoxins with significantly greater

| New MN test |
Wild-tvpe

sensitivity than existing assays. I propose the development
of new methodologies to perform the MN assay using Chemical ]

i | e B e-
DNA-repair-deficient as well as wild-type cells derived

from the TK6 B cell line, a unique human cell line widely DN Acenais mutant
N-TEpair MuTants

used for the MN test. (Figure 1) Chemical gu®
[
. % e,
(2) Other LIMS research projects

a) Assessment of the proteolytic activity role of SPRTN in DNA-Protein crosslink repair

in human
b) Large scale data mining and compound activity analysis

(3) LIMS internship
Institution: National Institute Environmental of Health Sciences (NIEHS), NIH, USA
Period: 6 March 2017 to 5 May 2017.
Purpose: My expectations for the internship were to get further research experience, learn
new methods, and improve my leadership and communication skills. To be specific:
(a) Learn and establish the biochemical analysis technique which investigates the role of a
base excision repair of DNA.
(b) Bring the analysis technique to Kyoto University, which is excellent to investigate the
role of other DNA repair proteins in various types of diseases for example cancer and
neurodegenerative disorder etc.
Achievement: Overall, I would describe my internship as a positive and instructive
experience. | have developed myself regarding some aspects which could improve my
leadership skills. I got another good insight into a research group and the working life of
scientists occupied in the field of research. Throughout the internship, I have also learnt
many things about the US culture whose benefits are far beyond what I could learn in a
normal project.

(4) Other LIMS activities

I am also currently acting as a co-mentor of some junior LIMS students.



Control of aging and diseases using functional proteins regulating
specific RNA

Department of Biofunctional Chemistry
Graduate School of Pharmaceutical Sciences
L4 Kouki Shinoda

Japan faces super aged society. We need to cope with many problems including healthy
longevity, improvement of the QOL and restraint of medical expenses. Medicines with the
main effect and few side effects can help these problems by shortening treatment, reducing
the burden of patients. Aging causes many changes including drug metabolism and
biorhythm and hampers the therapeutic efficacy of current medical treatments.

Previously, in my LIMS research, I tried to perform meta-analysis based on the factors
influenced by biorhythm such as dose time and duration, in order to propose more effective
medicinal treatment. However, there were very limited reports, which have sufficient trials
to investigate dose time for meta-analysis. This could be because it takes time for molecular
mechanism to apply for clinical treatment and parts of the mechanism concerning aging and
diseases are still unknown. To optimize the therapeutic benefit for elderly people, we need
to understand the detailed mechanism of onset and progression of diseases and aging.

DNA coding genomic information is transcribed to RNA, which is translated to protein.
In many processes between transcription and translation, RNA is modified and regulated,
which is also important for gene expressions. To understand detailed molecular mechanism
of aging and diseases in RNA level might help find the target for therapies.

Recently, in DNA level, sequence-specific DNA binding proteins such as CRISPR/Cas
system and Transcription Activator-Like Effector (TALE) succeeded to regulate specific
gene in combination with effector protein. In the same way, sequence-specific RNA binding
proteins are expected to control specific RNA.

Pumilio/ Fem3 mRNA binding factor (PUF) is one of the candidate. PUF contains 8
RNA binding repeats, each of which binds to a single nucleotide, and recognizes 8-nt RNA
sequence. In my lab research, increasing repeat of PUF succeeded to recognize longer RNA
sequence. PUF can be the platform of RNA regulation tools which regulate RNA in specific
process such as translation, RNA cleavage and polyadenylation by fused with various
effector domains.

I am going to investigate how the regulation of specific RNA affects the aging or
diseases with artificial proteins regulating specific RNA after selection of the target RNA

relating to diseases like cancer.



Internship at Hans Knoll Institute
Kumiko Dojo
(LA, Department of Systems Biology, Graduate School of Pharmaceutical Sciences)

1. Introduction: Outline of LIMS Research

In Japan, there are 27% of labors working as
shift workers and/or midnight workers, and the
number is increasing. Many cohort studies have
alerted that shift workers are more susceptible to
higher risks to get critical diseases including
obesity, hypertension, and cancer. They also
reported that abnormality of a wake-sleep cycle or
circadian rhythm lead to an increased possibility
of metabolic dysfunctions. One of the main
reasons for the causal effect is the discrepancy
between the circadian clock of shift workers and
the environmental light-dark (LD) cycle. The
circadian clock is composed of 10,000 cells that
communicate with each other and create robust
rhythm. Although this cell-cell communication is
the critical factor for robustness of circadian clock,
little is known about the molecular mechanism.
Moreover, it recently suggested that neuronal
communication between SCN cells and the
function of SCN gets dysfunctional by aging. The
elucidations of the molecular mechanism of
robustness of SCN will contribute to drug
discovery for shift workers and circadian rhythm

improvement of older adults.

2. Internship in Germany

The final aim of my LIMS project is drug
development for shift workers and seniors.
However, it is hard to find equipment and the ways
to breaking the door from basic research to applied
research for achieving the goal in my laboratory.
To get suggestions, I conducted the internship at
the research institute specialized in fungal natural

products research, Hans Knoll Institute. I joined a

project to reveal unknown stress response gene
and the function of the natural compound

synthesized from the gene.
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Figure 1. Work flow of the internship
3. Achievements
I succeeded to make a gene knock out mutant
in A

metabolites and conducted some bioassays and

nidulans. 1 also extracted secondary
screening. It was very fruitful that I could also
have opportunities to discuss my research with
scientists with different background. Further on, I
learned how to plan and develop my project,
including troubleshooting. Apart from lab work, I
improved my English and well communicated
with colleagues and other internship students and
improve the ability to work very efficiently in a
team. [ also had

the opportunities

to learn to know

cultures and
histories of
Germany and
other  European
nations. Figure2. Picture with my

supervisor, Beni

4. Future Career
Before going to the internship, I was thinking
to work in Japan. Throughout this experience, I got

confident to work as a postdoc abroad.



Carbachol induces phase-dependent phase-shifts of Per1 transcription
Kumiko Dojo rhythms in cultured suprachiasmatic nucleus slices

Dept. of Syst. Biol., Grad. Sch. of Pharmaceut. Sci., Kyoto Univ
1. LIMS Research

Intoduction

Most of living things on the earth includig human beings possess a clock in the body. The body clock gives 24-hour rhythmicity
to various physiological functions and behavior. Mammalian circadian rhythm is governed by suprachiasmatic nucleus (SCN).
Nor only for rhythm generation, the SCN is also essential for the entrainment of the circadian clock to environmental cycles.
The major environmental “time cue” is the 24-hour light-dark cycle which information is conducted to the SCN from the retina
via the glutamatergic melanopsin-containing retinohypothalamic tract (RHT). Other than light information, a classical cholinergic
agonist, carbachol, has a strong resetting effect on the circadian rhythms. Indeed, carbachol administered into either the lateral
ventricle or SCN induces phase-dependent phase shifts in mice and hamsters. However, data are not consistent because there
is a report that carbachol induces only phase advances, and not phase-delays in isolated rat SCN slice in vitro and in vivo
injection to mice intra-SCN. We obsereved carbachol induced biphasic phase-dependent phase-delays and phase-advances
with using organotypic SCN slices prepared from mice carrying a Per1-promoter fused luciferase gene (Perl-luc).
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Fig 1. (A) Schematic illustration of experimental setup. (B) Image of Per?-luc

luminescence in SCN slice culture in 24-well plates. Blue bar=1 cm. (C-F) Graphs of
representative results are shown, peak values at time 0 (2nd peak) equaled to 100%.
The times of injection are indicated by arrows. (C) Exposure to carbachol at 3 hr after
the 2nd peak of the luminescence induced a phase delay. (D) Carbachol applied at 12 hr
after the 2nd peak induced a phase advance. Vehicle (ddH20) at (E) 3 hr and (F) 12 hr

after the peak did not change the phase.

Fig. 2. Phase response curve (PRC) obtained with SCN slice cultures stimulated by carbachol. Carbachol (red
closed circle; n=103) and vehicle (open blue circle; n=16) were applied at various times in 24 hours and
resultant phase-shifts were measured. The x axis represents normalized time after the 2nd peak (1 normalized
hour = free running period/24 hr). The y axis represents the magnitude of phase shifts normalized by

multiplying each shift in hour by the factor of 24 hr/free-running period. Plus and minus values mean phase

advances and delays, respectively.

2. Internship at Hans Knéll Institute Tl

2017/07/01-08/31
@Hans Knoll Institute (Jena, Germany) g
(Specialize to natural products from micro-organisms and

Purpose
1. Experience practical research (drug discovery) .
2. Explore the future career

Internship
@ Department of Molecular and Applied Microbiology

1. Design genetic constructs and transform them into Aspergillus nidulans
2. Isolate secondary metabolites from A. nidulans and identify them with LC-MS/MS

Summary

Aspergillus Nidulans

Supervisor
*Supported me perfectly
=Gave me opportunity to learn what | want as much
as possible
*Trusted on me
*Tried to let me in a group

Achievement
| learned
*a mindset of practical research
technics (extraction of metabolites, proteome
analysis and screening of candidate compounds)

With Beni (my supervisor)

Benefits
*Experienced and Think of well work-life balance
=Spend free two months
=Connect with researchers in other countries

Future Career
Continue researching as a postdoc abroad

« | successfully observed carbachol induced biphasic phase-dependent phase-delays and phase-advances in mouse SCN slice.
« | learned how a practical research is and expand the future career. The internship at Hans Kndéll Institute brought me various benefits.
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Development of Functional Optical Materials for Quantifying
Biomolecules Based on Organic - Inorganic Hybrids
EERDFEEDT-ODEH—ER/ N1 T v R EER L LB EM R ORS
SUENAGA Kazumasa

(Department of Polymer Chemistry, Graduate School of Engineering)

My research purpose in the LIMS program
is the development of biosensors based on
stimuli-responsive luminescent dyes which
are capable of presenting bright emission only
in the aggregation state. In particular, I
selected glutathione as a target molecule
because of its crucial roles in buffering
oxidation/reduction conditions in the cells.
Indeed, various bioprobes have been already
developed for facile detection of glutathione.
However, it is still challenging to monitor the
time-course of changes in glutathione
concentration in real-time. In order to obtain
the new perspective in the material design, I
focused on the peptide mimetic materials
(peptoids, Figure 1) which are studied in Ober
laboratory at Cornell University because of
their wide versatility. Thus, I evaluated
potential of the peptoids as a scaffold for
constructing desired sensing materials.

I worked on the development of the stimuli-
responsive optical unit for realizing the sensor
peptoids which can show signal changes by
the conformation changes of a scaffold. By
employing the drastic change in optical
properties of spiropyrane derivatives, the
target molecule was designed. According to
Scheme 1, I synthesized the spiropyrane
derivative, and the validity of the synthesized
unit is currently under investigation.
Additionally, I

regarding basic properties and applicability of

gathered  information

peptoids for sensing materials.

Figure 1. Comparison of chemical structures
between peptides and peptoids.
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Scheme 1. Synthesis of the spiropyrane uni h

So far, I have accomplished to obtain the
series of stimuli-responsive luminescent dyes
such as mechanical forces and temperature
changes during the LIMS program. It can be
expected that advanced sensing materials with
the desired functions could be obtained by the
combination with these environment-sensitive

dyes and designed foldermers.

Place of internship

Cornell University, Department of Materials
Science and Engineering

Host Supervisor

Professor Christopher K. Ober

Member of Ober Lab.



Development of Functional Optical Materials for
Quantifying Biomolecules Based on Organic-lnorganic Hybrids

L4 SUENAGA Kazumasa

Research Topic
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Nanochemistry for Alzheimer's Disease
TILINA I—REBEMED 53 F A H =X LFRA~D T/ L7 FO—F

Nobuhiko Nishitani
(L4, Department of Synthetic Chemistry and Biological Chemistry, Graduate School of Engineering)

Self-assembly is a process that molecules
aggregate via noncovalent interactions and form
periodic nano structures. Amyloid beta (AP) is
one of the self-assembled biomolecules, and is
associated with Alzheimer’s disease. The key
component of AP is the B sheet that has two
dimensional (2-D) self-assembled structures, and
it is known that the formation is promoted by
surfaces. I envision that the fundamental research
of the early stage of AP formation on a surface
will allow for development of a remedy or an
inhibitor against Alzheimer's disease.

In my LIMS research, I focused on a

self-assembly of 2-D

7

cooperative structure

By wusing scanning tunneling

(Figure 1).
microscopy (STM), we can observe surface
of 2-D

single-molecule level. I have reported the method

structures self-assembly at the
that enables us to quantify and estimate the

effects of intermolecular interactions on
stabilization of self-assembled structure.['?] The
result will allow for a fully understanding of the
early stage of A} formation.

In addition to the research in LIMS, I will
show about my activities in LIMS: the first prize
at Idea of  Nikkei

Renaissance Japan, and international internship at

Competition Techno

Indiana University in the U.S (Figure 2).
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Figure 1. STM observation of cooperative 2-D self-assembly at the liquid/solid interface.

Figure 2. Pictures at Idea Competition of Nikkei Techno Renalssance Japan and international

internship at Indiana University in the U.S.
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What | have been doing so far and hereafter: unraveling mechanisms of
cognitive impairment

Department of Molecular pharmacology
Graduate School of Pharmaceutical Sciences
L5 Jun Miyanohara

Program for Leading Graduate Schools Forum 2017

In LIMS, the graduate students are required not only to acquire English proficiency in order to
play an active role in the international community, but also to learn medical knowledge
comparable with that of students who graduated from medical schools, regardless of their
backgrounds. One of the most impressive classes for me was human anatomy. In the class, I
have acquired extensive knowledge on human body by taking the lecture with students majoring
medicine. I could observe remains as a practice and for the first time realize the beauty of the
human body. I have been studying on pathophysiology using rodents in graduate school of
pharmaceutical sciences, and it seems very important for me to know the differences between
animals and human, which is sure to be useful for my fundamental research.

In addition, I have been taking English debate class throughout the LIMS program. The aim of
the course is to improve communicating one’s own ideas convincingly. I could learn how to
debate and improve our ability to form and express opinions in English. Moreover, I had an
opportunity to give a presentation on scientific proposals, such as how to get a research grant.
All of these skills I have learned in the LIMS program will broaden my horizon as an academic
leader. Making full use of them, I have been dedicated to studying on the pathophysiological
role of so-called TRP channels in chronic cerebral hypoperfusion as a doctoral work in graduate
school of pharmaceutical sciences. It is reported that chronic cerebral hypoperfusion is
upstream of a wide variety of CNS diseases including psychological disorder, cerebrovascular
diseases and dementia. My particular interest is on cognitive impairment, because I have
realized how hard it is to maintain human life once they suffered from cognitive problem, when
I visited special elderly nursing home in the clinical training as a LIMS program. The
enthusiasm for the research field got stronger when my grandfather became unable to remember
even me. LIMS program allowed me to conduct additional and extensive research other than
my doctoral program, which made me decide to reveal the molecular mechanism of cognitive
impairment from more general point of view. In other words, I came to conclusion that
researches on cognitive impairment by “normal ageing” would have the key to establish fruitful
healthy-longevity society. In the Program for Leading Graduate Schools Forum 2017, I gave a
poster presentation about what I have learned in my several years throughout the LIMS program

and a few research projects both in graduate school of pharmaceutical sciences and LIMS.



EEEEE S aEE— TR4AEEFER Program for Leading Graduate Schools Forum 2017, October 20-21

What | have been doing so far and hereafter:
unraveling mechanisms of
cognitive impairment

Training Program of Leaders for Integrated Medical
Jun System for Fruitful Healthy-Longevity Society (LIMS),
MIYANOHARA Kyoto University

LIMS activities

LIMS has started Doctoral Qualifying LIMS Program Final Screening
since September 2013 Examination and Certification (coming soon...)

English Debate

Proposal & Presentation LeCtU re Make new drUQS!

(Medical engineering and a
society, Physiology & other Hospital and Harvard L._J\J
Making full use of knowledge | obtained

special classes) Medical School, Boston)
1 in the LIMS program, | would like to
PraCtlce LIMS resea rCh contribute to finding “blockbuster”
(Human anatomy, Medical drugs as a leading medical researcher.

@ Surgery room and life support systems &
in Minimally invasive therapeutics Minimally invasive

Human anatomy (Lecture) @ Neuroprotection Research Laboratory

LIMS research

| Introduction I Results #1 rpm2 plays an important role in age-associated memory impairment

Figure 1. Age-associated memory impairment in aged WT and TRPM2-KO mice.

A, B, Number of arm entries (A) and alternation behavior (B) in the Y-maze test. C, D, Exploratory preference to one of
the two identical objects in the training session (C) and the object at new location in the test session (D). Values are mean
+ SEM. n = 16-19 for A, B; n = 8-12 for C, D. “M” indicates “months”. **p < 0.01 vs 2M-WT; #*p < 0.01 vs 12-16M-WT.

| Results #2  infiammation of white matter and hippocampus was observed in aged mice | Summa ry
A Cc E
Oligodendrocyte Microglia or macrophage Microglia or macrophage
/Corpus callosum /Corpus callosum /Dentate gyrus
B D F

TRPM2 plays a critical role in the
Figure 2. The number of oligodendrocyte and microglia/macrophage counted in the corpus callosum and hippocampus. inflammation by aging. In conclusion,
A, B, Representative images (A) and the number (B) of GSTpi-positive cells in the corpus callosum. C-F, Representative images (C, E) and the number (D, F) | TRPM2 could be a promising target for
of Iba1-positive cells in the corpus callosum (C, D) and dentate gyrus (E, F). Values are mean + SEM. n = 4. *p < 0.05 vs 2M-WT. age-associated memory impairment




Study on age-related disease and gut microbiome

Takuto Suito
(Graduate School of Engineering, Department of Synthetic and Biological Chemistry, L5)

Microbiota was known to play important

role for host metabolism, immune
development, intestinal homeostasis and
neurological  function. Several studies

suggested that microbiota affects aging. The
microbiota of elderly people represents more
than that of
younger people. But, no studies have figured

inter-individual  variation
out the clear relationship between aging and
specific bacteria species. As the LIMS
research theme, I focused on the relationships
between aging and gut microbes. I attempt to
elucidate the role and effect of microbiota in
healthy

model.

aging using simple Drosophila

(@Miicrobiota changes in aging

The microbiota of different age was
analyzed using next generation sequencer.
The microbiota of drosophila consisted of
small kind of bacterial genus, for example,
Orbus, Acetobacter. The compositions of
microbiota

changed and diversity of

microbiota decrease in aging (Fig. 1).

100% A =

BOthers
OProvidencia
DOlLactobacillus
OStaphylococcus

80%
60%
40% OPropionibacterium
BCorynebacterium
DAcetobacter
®|Orbus

20% A

0% -
0d 54 11d 24d  36d

Fig. 1. Microbial communities are changed in aging.
Compositions of microbiota in 0, 5, 11, 24, 36 days old flies.

@ Environmental temperature affects host
lifespan and microbiota

is the
critical factor for determining the lifespan

Environmental temperature

(Fig.2). I supposed that the microbes which
changed

The levels of bacteria of flies reared at 25°C
increased in 40d but this tendency was
18 C . the

increasing of several bacteria was suppressed

suppressed at In addition,
in at 18°C. These data suggested that low
level of total bacteria or suppression of the
number of specific kind of bacteria may
confer longer lifespan in flies reared at cooler

temperature.

100%

80%

60%

40%

Survival rate

20%

0%
0 10 20 30 40 50 60 70 80 90 100 110 120

Age (Days)

Fig. 2. Environmental temperature affects lifespan.
Survival curves of flies reared at 25°C (n=153, median survival
is 40 days) (Orange) and 18°C (n=100, median survival is 86

days) (Blue).

In conclusion, I observed that microbiota of
like
human, suggesting that this model study is

Drosophila was changed in aging,

valid for analyzing the relationship between
aging and microbiota. I identified the several
bacteria species which changed in aging.
These bacteria may have important role for
the determination of lifespan.



Study on age-related disease and gut microbiome
Graduate School of Engineering, Department of Synthetic and Biological Chemistry, L5, Takuto Suito

0. Abstrast

Microbiota is known to play important roles in host metabolism, immune development, intestinal homeostasis, and neurological function. Several studies
indicated that the composition of the microbiota was influenced by aging. In this study, | researched the relationship between change in microbiota and
age-related disease from various point of views. In the study at graduate school, commensal bacteria affects energy metabolism and thermoregulatory
system in Drosophila, suggesting that this mechanism is involved in the age-related changes in energy metabolism in human. In LIMS activity, | researched
about how aging affects the composition of microbiota and how these changes affect the alteration of energy metabolism seen in elderly people. For the
analysis of the molecular mechanism, | learned the assay of mitochondrial respiratory chain in the LIMS internship at University of Texas. In conclusion, my
research will give the novel insight of the relationship between microbiota and energy metabolism in aging.

LIMS research
1. Aging-related microbiota change

O Microbiota in old age

-

Young ’ Eldery
People People
(265y.0.)

(28-46y.0.) C: Centenalian (99-104 y.0.)

E: Eldery (63-76 y.0.)

= Bacteroidetes ™ Firmicutes = Proteobactera ® Others ¥: Young adult (25-40y.0)

Claesson, M. et al. (2011) PNAS 108, 4586 Biagi, E. et al. (2010) PLoS One 17, e10667

» The composition of gut microbiota are changed in aging.
» Centenarians have characteristic microbiota.

ORelationship between microbiota and Lifestyle

» Lifestyle and medication affect
microbiota of elderly subjects.

Jeffery, 1. et al. (2016) ISME J. 10, 170

Graduate school research

1. Study on the relationship
between microbiota and
energy metabolism in Drosophila

©Research theme at Graduate School
“Molecular mechanism of commensal
bacteria mediated behavioral thermoregulation”

Commensal bacteria

Temperature gradient

Aluminum plate ™~ Partier device

Takeuchi et al., Science (2009)

. —

1 =19.6 I [

v

Control

Lipid metabolism
(TG production and degradation)

Bacterial metabolte Energy metabolism
(ATP production)
n=23.1c Changes in o
_behavioral thermoregulation

» Commensal bacteria controls energy
metabolism and thermoregulatory
behavior

Bacteria free

2. Aging-related disease and energy metabolism

O Changes of microbiota
and energy metabolism

O Hallmarks of aging
Lean

Obesity

Bacteroidetes T
Firmicutes,

Bacteroidetes \,
Firmicutes T

SCFA ‘
etc.
Energy harvest Energy harvest,

Energy metabolism® Energy metabolism,
Fat accumulation, ' Fat accumulation®

Carlos, L. O. et al. (2013) Cell 153, 1194

O Dysfunction of mitochondria and
age-related disease
* Metabolic syndrome
* Parkinson's disease
* Reducing basic metabolic rate (BMR)
and hypothermia

» Alterations of microbiota induce
changes in the energy metabolism

» Dysfunction of mitochondria is related
to the several age-related disease

3. Internship activity
~functional activity of
mitochondrial respiratory

complex”

Internship
*Place: University of Texas Medical School
(Houston, TX, USA)

Willian Dowhan Laboratory

*Period: Nov. 6 — Nov. 21, 2017

©Research theme
“Reconstitution and assaying the activity of respiratory complex”

(Ocardiolipin-dependent forming of

Culture of yeast mitochondrial supercomplex

Cardiolipin — + - + - 4+

Isolation of |
- X Supercomplex
-
mitochondria <=Clil and CIV
trimer

Protein purification

Reconstitution
and

functional assay anti-Clll anti-Clll merge
(cncv)

» Lipid molecules affect the molecular function of the respiratory

complex in mitochondria.
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The 5" student meeting of Leading Graduate Schools
July 8-9, 2017, Nagano, Japan

Department of Biopharmaceutics and Drug Metabolism
Graduate School of Pharmaceutical Sciences
Akihiro Matsumoto

The 5% student meeting of Leading Graduate Schools was held on July 8-9" in Nagano,
Japan. About 100 graduate students from around the nation gathered at Shinshu
University (Ueda Campus). The theme of the conference was “Understanding people” and the
goal was to improve teamwork and lead everyone to the best result. There were two lectures by
Mr. Fukutomi, the president of the self-established corporation “Humanergy” and Ms. Sato, an
officer working with International Organization for Migration (IOM). We also took part in a
workshop, and I would like to describe the details of our workshop activities in this report.

Each group consisting of six participants were given a different agenda from the seven
listed, and after a group discussion time, had to propose a solution within 150 minutes. Under
the title “Integration of non-Japanese into Japanese society”, our group had a strong debate. All
our group members came from different cultures and backgrounds; Mr. Harvey Lim (South
Korea), Mr. Hossain Mahmud (Bangladesh), Mr. Peter Mukendi (Congo), Mr. Setyo Nugroho
(Indonesia), Ms. Suphassa Pringpromsuk (Thailand), and Mr. Naganuma Shotaro (Japan). First,
we spent a long time introducing ourselves so that we could share our values with each other
and go straight to our goal. Each member soon found their role in the discussion; Mr. Harvey
provided effective directions for discussions facilitating communication and worked as the
group leader. Mr. Hossain and Mr. Peter were good at explaining the heart of non-Japanese
feelings. Mr. Setyo was talented in drawing and was able to visualize our ideas. Ms.
Pringpeomsuk was skillful in creating a comfortable discussion environment. Mr. Naganuma
and I shared ideas and facts in Japan. The workshop was well organized in a relaxed and
productive manner. The next day, we shared our ideas with other groups. We were extremely
proud to be awarded the best poster presentation. Through these activities, I nurtured
friendships with other participants and understood the importance of respecting people living

in a multi-culture world.



Figure 1. Group photo. From left; Mr. Nugroho,
Mr. Hossain, Mr. Harvey, Ms. Suphassa, me, Mr.

Naganuma and Mr. Peter

Figure 2. Poster for presentation

Figure 3. Certificate for presentation award



The 5th Student Meeting of Leading Graduate Schools
July 8-9, 2017, Ueda, Japan

Department of Cardiovascular Medicine
Graduate School of Medicine
Randolph Ruiz Rodriguez

This year’s meeting was held in Ueda and organized by students from the Leading Graduate
Schools of Shinshu University. “Understanding People” was the main theme of the conference
and therefore discussions paid special attention to the variety of perspectives that different
backgrounds can create.
Attending students were organized in 16 groups according to their two main topics of interest,
chosen during registration. These topics comprised current Japanese or global issues that each
group had to discuss as a multicultural team and to which solutions had to be proposed.
Preparatory lectures, discussion and elaboration of a poster were carried out during the first day.
The next day, posters were presented to the other teams.
My team was composed by students of The University of Tokyo, Tokyo Institute of Technology,
Osaka University and Kyoto University majoring at Engineering, Life Sciences and Economics.
Our background was also diverse since we came from Morocco, Taiwan, Peru and Japan. The
topics “Key elements that make a better education system” and “Study-life imbalance” were
addressed.
We decided to include both topics in the same discussion because we considered study-life
balance to be part of a good education system. We began by making lists of the main problems
that current education systems have in our own countries and then discussed those in the
countries of our team mates. We identified main problems that were dissected and compared to
find common patterns. This resulted in five key elements that we consider education systems
should pay more attention to:

1. Continual education of teachers

2. Equality of opportunities to learn

3. Learning-oriented evaluation system

4. Development of social skills

5. Focus on mental status and well being
These conclusions were presented to other teams the next day, from which we received new
ideas and feedback. During this time and the banquet, I had the pleasure to meet students with
similar concerns despite perspectives were diverse. After overtiring discussions, contacts and
laughs were shared while we took a time to know Ueda and its food. This was a valuable and

fulfilling learning experience which I’m planning to repeat in a next opportunity.



Program for Leading Graduate Schools Forum 2017
October 20-21, 2017, Nagoya, JAPAN

Department of Hematology and Oncology
Graduate School of Medicine
Sarca Anamaria Daniela

Between the 20" and 21° of October 2017, I have participated in the 2017 Forum for
Leading Graduate Schools, held in Nagoya, at Nagoya Mariott Associa Hotel. The theme of the
Forum was "Legacies from the Leading Program and Expectations for Graduates" with a
subtheme oriented towards “PhDs shaping the Future, PhD programs investing in the Future”.

The purpose of the Forum was to showcase the existing 62 Leading Graduate School
Programs, from 33 Universities all over Japan, and their achievements so far, as well as to bring
to the attention of the representatives of industry the value of PhD holders and opportunities
that arise from employing such highly trained professionals. I have learned during this meeting
that fewer and fewer students pursue a PhD, mainly because it does not confer any advantage
over, for example, only holding a Master’s or Bachelors’ Degree, on the contrary, it may even
be detrimental as the latter already have more experience working compared to PhD scholars.
The Leading Programs were initiated specifically to tackle the needs of the ever-changing
society, to form leaders with experience in fields other than research and skills in managing
projects, innovation, decision making and who have already entered a complex international
network of similar professionals. All these traits should prove essential for the advancement of
all fields in which these new types of professionals are included.

However, since the establishment of the Leading Graduate School Programs, the
situation has but very little changed and the need to draw the attention of Industry and Academia
towards a common goal has created the opportunity to present the ideals of the Programs
through this Forum. Students that are part of the programs had three highlights: oral
presentations on the scopes of their respective programs, experiences and connections they
gained through the programs and future plans; Poster presentations on 3 main topics — their
approaches on what it takes to be an International, Industrial or Academic Leader; and a series
of Workshops which started a day before the conference and ended with a summary of the work
done that day and Q&A in from of the general audience (academia, industry and student
representatives). The fact that Funding seems to be a major problem for the Leading Programs
also arose, since, as with many projects of this sort, results are not immediate and take
generations to be properly fruitful, the Government and Societies tent to shift their financial
attention towards projects that seem to have a more immediate result.

I have participated in all the events of the Forum and my highlights were the speech



by Haruno Yoshida, President of BT Japan and an impressive and inspiring example of how
much one can achieve despite the odds; the poster presentations where I had the opportunity to
learn about the different approaches students have regarding life in and after PhD and entering
the working force or starting projects as newly formed leaders; the reception where I could
interact with students from all over Japan (Tokyo, Hokkaido, Akita, Osaka, Hiroshima, etc) and
make new valuable connections, but also reconnect with students I had previously met in Ueda
at the 5™ Student Meeting of Leading Graduate School Programs; the workshops (Diversity
Management and Career Development) which presented a fairly unexpected view on how
different programs tackle the diversity problem within universities and internationally, and
concrete solutions on how to assure that after leaving the Leading Programs, students leave a
legacy and can also profit from their experience beyond the end of it. For example, the idea of
creating an Leading Program Alumni Database in which we could profit from the support of

previous students and also become that support for new ones once we graduate.

=xuamn

Picture 1: Student presentations about their own Leading Programs
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Picture 3: with another LIMS student and a Keio University Student



The 5" Student Meeting of Leading Graduate Schools
July 8-9, 2017, Ueda, Japan

Department of Hematology and Oncology
Graduate School of Medicine
SARCA Anamaria Daniela

The 5 Student Meeting of Leading Graduate Schools was held this year in Ueda, Nagano,
hosted by the students of Shinshu University. The theme of this year’s meeting was
‘Understanding People’, an essential skill for all aspiring leaders.

For this purpose, we participated in a two-day long workshop which centered on group
work to identify the actual problems, the root causes and provide practical solutions for various
issues in Japan and worldwide. We were divided into groups based on our topics of interest
(following an online questionnaire we took upon registration for the meeting), given a problem
which our society is currently facing and together brainstormed to find adequate and
implementable solutions for the problem. Our group was working on the imbalance between
study and personal life. The diversity of our team proved to be essential to approach this issue
from multiple perspectives, however, despite having such different backgrounds (Agriculture,
Chemistry, Physics, Material Science, Medicine), we stumbled upon many common difficulties
as students or researchers. The result of our work was a poster which was presented in teams of
two to all other participants who had an interest in our topic.

The other highlights of the Meeting were two presentations given by invited speakers.

The first lecture was held by Mr. Fukutomi Shinya, president of ‘Humanergy’, a company
specialized in offering team building training for companies. He spoke of the importance to
understand the value of capacities of the members of the team and to highlight them in order to
achieve the best results for a task. He also gave us important practical advice on how to be a
good leader in a team, so as to not suppress the members’ will and creativity but also to be able
to reach the goal without delay. For example, let member of the team choose which part of the
project they want to work on instead of assigning tasks. This will make them more enthusiastic
and ready to work on their task.
The second lecture was about the International Organization for Migration, held by Mrs. Mio
Sato, the Chief of the Japan Mission. Besides the details on how the organization functions and
its aims, she insisted on the important role migration plays in developing the society the
migrants enter. She emphasized that, despite the common conception of migrants and refugees
being a burden on society, they are actually a source of novelty, work force, diversity in all its
meanings and evolution of a society.

The combination of workshop and lectures has helped me, maybe not to fully understand
people, but the importance of trying to understand people and making an effort to see beyond
appearance and conceptions. Only then can we truly function as a team.

Overall, I truly enjoyed this meeting and feel like I’ve gained many things from attending
it. Hopefully I will be able to do so again in the future.



Optical Society of Japan
October 30-November 2, 2017, Tokyo, Japan

Department of Medical Imaging System Sciences
Graduate School of Medicine
Yo Uchimoto

I joined the conference named Optics & Photonics Japan (OPJ) 2017 from October 30th to
November 2nd. I didn’t make my own presentation in this conference. But, I could get a lot of
information about my research theme and the hint to make a good presentation in my next
chance. So, I will summarize about them on this report.

OP]J is one of the biggest conference related to optics in Japan. Members of this conference
present about their studies related to optical field and technology. The research field in this
conference includes nanotechnology, quantum optics, information optics, visual optics, optical
metrology, biomedical optics and many other things. In this time, I joined this conference to get
some information about diffuse optical imaging and photoacoustic imaging technology, which
is my research theme. Furthermore, to broaden my perspective, I learned about not only
biomedical optics but also applicable engineering field.

I learned about the diffuse optical imaging method. In this conference, a lot of research
related to a diffuse reflection method were presented. The diffuse reflection is one of the optical
phenomenon. The theorem is that when light is irradiated into the living body, it is scattered
and absorbed by body tissue again and again, and then a part of them come back to the skin
surface. So, we can acquire the information about optical property of the biological tissue
noninvasively by receiving the reflected light as a signal. This method is applied to optical
inspection tools to detect skin disease. I was interested in the presentation about the
measurement of hemoglobin (Hb), oxyhemoglobin (HbO»), melanin, and bilirubin using the
diffuse reflection method. Hb, HbO> and melanin are well known as the pigment in living body,
which can be measured by various optical imaging methods. In this study, researchers also tried
to measure bilirubin, which is the index of an icterus, by the diffuse reflection method. One of
the main advantages of the diffuse optical measurement is that it can examine the living body
percutaneously and noninvasively. This research group demonstrated the feasibility of proposed
method by experiments with animals. I thought that the photoacoustic technique could be also
applied to measure bilirubin. Furthermore, some other targets which are the indices of some
diseases can be also measured by this technology in the future. One main advantage of the
photoacoustic method is higher tissue penetration as compared with the diffuse optical method.
In the diffuse reflection method, an informational source is limited to blood vessels in shallow

skin. However, the photoacoustic method can detect photoacoustic waves from blood vessels



in deeper tissue. So, noise from the around tissue is suppressed. To develop such technology,
studying about optimal wavelength band is considered of value.

I was also interested in the study about a development of Port Wine Stain (PWS) mimicking
skin phantom. Instead of the living tissue, an agar phantom including the scattere is ordinarily
used in the optical or photoacoustic experiments. But, we have to make it each experiment
because it becomes depleted with time. In this study, researchers made three layered phantom
mimicking skin structure by silicon. Furthermore, they embedded PWS mimicking layer in this
phantom and found its optical properties by some experiments. When I listened this presentation,
I thought that not only diffuse optical imaging but also photoacoustic imaging might be applied
to visualizing skin clinical condition. So, if more precise optical phantoms mimicking skin
disease are developed, the clinical technology of optical diagnostic will be progressed.

Next, I will conclude some comments for making a good presentation. There were a lot of
presentations which were easy to understand throughout the conference. On the other hand, any
presentations were not easy to understand for me. During the conference, I thought about how
to make a good presentation through the observation of many presentations.

In the presentation, some of audiences are not familiar with the basis of researcher’s study
theme. Therefore, to make an easy-to-understand presentation, speaker has to explain about
important terms, in particular technical terms, in detail. Furthermore, an enough explanation
about the research background would be also an important factor to attract audiences. This
occasion was very fruitful for me to see and listen a lot of presentations for the first time. In
addition, I could know about the presentation technique to attract audiences to their talks.

Moreover, in a question and answer time, I felt that it is difficult to understand the meanings
of the questions accurately and to answer properly. In this conference, I had no chance to give
my presentation and I had no experience of the Qs & As time. But, I think that I have to learn
about how to answer properly in a limited Qs & As time when I listen many presentations. For
one thing, it is important to prepare the answers for some predicted questions in advance.

In summary, I could get a lot of information not only to advance my own research but also

to make a good presentation in the future.



The 5™ Student Meeting of Leading Graduate Schools

July 8™ & 9", 2017 - Shinshu University
ZEIDAN Hala

DAY 1:

The meeting started by dividing all students into groups of six students from different
universities mainly. Each group was assigned one main topic and a second topic to discuss
if time permitted, and headed by a student from Shinshu University.

After the opening ceremony, we were given a speech by Mr. Fukutomi Shinya about
team work, leaders and followers in general; saying that a leader and a follower needed
each other to complete tasks, which makes them equal.

He mentioned that even bosses faced challenges coming from his subordinates who have no
eagerness, communication nor emotions; and that a good leader would set clear criteria,
goals and values for his followers to be able to follow without needing to get back to him
again. This way, they would be able to make their own decisions following these criteria,
which would give them freedom, independence, motivation and generation of a sense of
ownership. While at the same time, followers transmit to their bosses the needs of the
clients as they are in direct contact with them.

Following this section, we started discussing our theme as a group: “Key Elements that
Make a Better Education System” and the Shinshu University student gave us the main
ideas she would like to focus on. From there, we developed other different ideas, starting by
pointing out what we thoughts were the problems, gave reasons to these problems and from
there, took out the key points. There were five problems that we discussed and a summary
of reasons are as follows:

Grading and Life-Study Communication | Loss of Motivation Old Teaching
Ranking System Imbalance - Feedback Strategies —
Teachers Training

* Mental Stress |+ Decreased * Teachers lack * Students study |+ Lack of

* Parental knowledge knowledge about for grades only continuous
Expectation * Long time their students * Hindrance to learning of

*  Conflict spent incram |+ No feedback eager teachers teachers
between school/club between teacher |+ No future * Lack of
students activities = no and student ambitions professors and

* Poor evaluation time for friends, [+ Students grow specialists in the
system family, interests without opinion domain




Common points between these reasons were chosen as key points: Equality, Evaluation
System, Mental Status, Social Skills and Updated-Teaching Skills. Solutions were discussed
with the members who came to view our poster (photograph attached).

I frankly chose this theme because I hoped to voice what I would have wanted to receive
during my early education and that future generations could benefit from it.

DAY 2:

The second day started with a speech from Miss Sato Mio about Migration, which she
described as “the 21" century megatrend” and about the International Organization of
Migration (IOM) where she works.

She explained that migration comes in two forms: international migration (from country to
country) and internal migration (from city to city inside the same country of origin). Also,
the differences in purposes in migration were pointed out. Some are: labor, education,
disasters (natural and human-made) and seeking for refuge, high demands of a growing
city, disease and looking for cure and accomplishing dreams.

Finally, she summed that migrants are not danger/problem/threats to others as some host-
countries would see them, but it is a humanitarian work where these migrants are looking
for better life opportunities who come with their diversities which leads to development.

After this session, we were given time to present our work to the other members and to
check their work as well. Finally, each member voted for two of their favorite posters and
three winners were chosen.

How I benefited from these two days:

Coming from a culture that puts me as a follower because of my gender and our habits in
general, I have always wanted to break out of this title and be the leader. I learnt what are
the characteristics of a leader who will lead to fruitful results of long duration and that team
work is not only a relation going from boss to subordinate and from subordinate to
subordinate, but also from the subordinate to the boss. Another challenging point was
transmitting my opinion to the group members who have different backgrounds and may
not relate to my ideas; or vice-versa, I might not have been able to understand their point of
views because of the different backgrounds. However, one by one, we took turns into
accepting ideas and explaining why other ideas were rejected. Some group members
seemed to be natural leaders, understanding other members and not offending any, which
was admirable; others were good at time management. This made me understand my own
limits and the points I would like to train on for my own growth. We might not have won
the best poster idea but we did win new experiences. Thankfully, language was not a barrier
as English was the main used language. In the future, I would like to take part in similar
events to compare myself now and then.



POSTER & TEAM PHOTOGRAPH:



Kyoto University-Industry Exchange Research Workshop and Internship-

Matching Meeting

June 26, 2017, Kyoto University

Yu KIMURA, Program-Specific Associate Professor, LIMS

LIMS program obligates domestic or abroad internship for students in order to expand

their mind outside the academic research field, to have an experience of work in the field of

industry/public institution and to learn special technique/knowledge valuable for their LIMS

researches. To find the internship partner, we are encouraging students to take advantage of

IDM (Innovative Human Resource Development Matching) system, which is medium- and

long-term research internship matching system conducted by the consortium called Industry-

Academia Collaborative Innovation Human Development Association (C-ENGINE:

Collaborative  Education  for  Next-Generation
INovators & Exploration of knowledge intersections;
PEF B A/ R— a3 U AME R RS).

By Kyoto University and C-ENGINE,
graduate school research workshop and internship
matching meeting was held at 5th floor of International
Science Innovation Building on June 26th. Cooperating
15 companies were participated and introduced their
work, research, and their internship programs/policies.
From LIMS, 3 teachers/staffs and 5 students were
participated and all LIMS students made
presentations (including one oral and five poster
presentations) about their researches. After the
companies’ introduction and students’ poster
presentation, students freely visited the company’s
booth of their interest. They listened to more detail
explanation and discussed about the company’s
research and internship. A direct conversation with
companies’ research representatives must be fruitful
not only for their internship but also their career plan.
We expect LIMS students to take much opportunities
of industry-academia exchange like this and acquire

the non-academic cultures.

LIMS students (4 from the left) talking at
company’s booth



Instruction for LIMS internship and
Research Internship Matching System (IDM system) /Internship report
December 27, 2017, Kyoto University

Yu KIMURA, Program-Specific Associate Professor, LIMS

As an extension of knowledge and skills in
specialized and related fields acquired during
the 1st and 2nd grades, each student serves
his/her internship in a domestic industrial or
public organization, also in a laboratory or
company abroad. Students are expected to
improve their practical abilities of research and
development  (R&D),  judgment  and
communication.
On Dec. 27, 2017, We had instruction
meeting for the internship, including
orientation of IDM system for L1 and L3
transfer students. At first, I introduced
objectives and outlines of LIMS internship, and
talked about wiki-based internship reports by
senior students (bottom screenshot).
Then, Mr. Yoshihiro Fujimori (person in
charge, C-ENGINE conference) performed motivative talk about positioning of internship on
graduate school. Then, Mr. Mutsumi Kyukawa (C-ENGINE conference) explained orientation

of the usage and outlines for matching between companies and students on IDM system.



Next, we performed presentation session of internship report as a part of LIMS home room.
Five students who completed internship in AY 2017 were presented their activity
accomplishment, process for actual traveling, and anecdotes in internship.

It would be a good opportunity for attended students to build a concrete image of internship.
We continuously support and make these opportunities to encourage internship consulting and

planning by students themselves.

Homeroom : Report and discussion of internship

Presenter : All students who had completed internship
with no opportunity of presentation in homeroom

Style : 5 min presentation with 1-2 slides + discussion
(including photos and below contents!)

1) Name and grade, 2) Place of internship, 3) Period, 4) Purpose

5) How did you contact with the host and select the internship

6) Your activity at the internship, 7) Two photos at least

8) What did you learn from the internship? Was it according to your plan?

9) How was contact and networking with colleagues and supervision?

10) Benefits, your satisfaction rating

11) Did you reform your consciousness and carrier path after internship?

12) Cons, Improvements required, anecdotes, etc

13) Achievements with regards to LIMS research, 14) Advice to students going to internship
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Activity report for Program for Leading Graduate Schools Forum 2017
(Nagoya Marriott Associa Hotel, Nagoya, from October 19th to 21st, 2017)

Yu KIMURA (Program-Specific Associate Professor, LIMS)

In this Forum, over-one-thousand attendees, including persons from all 62
programs of The Program of Leading Graduate Schools and 149 individuals related to
companies, gathered to highlight the legacies from the respective programs and discuss
how they can endow future graduate students with prospective opportunities, under the
theme “PhDs shaping the Future, PhD programs investing in the Future”. From LIMS,
6 students and 3 teachers were participated including pre-forum discussion and poster
presentations. In this forum, there are consisted from Keynote speech, Parallel
Workshops, Poster session, and Panel discussion and discussed mainly about summary
of interim appraisal, report from Central Education Council, future plan of the programs
including Also prior to the forum, pre-forum discussion on career development was
organized.Students were divided into groups to discuss about their career development
as Ph, D. candidates, then they made proposals towards industry, government and

academia. From LIMS, Mr. Hakariya attended to the Pre-forum Discussion A.

Thereat, several students (Mr.
Miyanohara, Mr. Nishitani and Mr. Hakariya)
had poster presentation in the forum. Students
presented how to make use of skills they
acquired through LIMS activities and to apply
towards their career development and they
enjoyed animated discussion with all
attendants. In day 2, explanatory session for
“Takuetsu” Graduate Schools was held with all
attendants including program students.

Photo: LIMS attendees at poster
Strategy introduction of establishing that
Grad. Schl. from MEXT would be useful

information for us.

session room. (Special Thanks to

Associate Prof. Nishi for photography)
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Industry-Public-Academia Cooperation

We have been referring to opinions and comments of companies and local governments since during

planning LIMS Program. Twenty some of them are now supporting LIMS program as Cooperators. In

collaboration with lecturers from the cooperating organizations, we prepared tree subjects in which students

can receive interactive lecture, discussion, problem solving practices on practical issues in the real world.

Subjects:

I.  Medical Engineering for Society II:

Eight lecturers from 6 companies (12 periods)

Theme of class:

1.
2.

S

Virtual Human Body Model for Integrated Safety and Brain Injury Prediction
Building social infrastructure for healthy, ageless society utilizing the brain
information cloud
Global Technological Development and Marketing Strategy on Healthcare Business
Big Data Applications for Healthcare, and Creation of New Societal Systems
Strategies to Improve Health through Daily Life Environment
Collaboration for Social Experiments

II. Intellectual Property & Global Standardization

Nine lecturers from an independent administrative agency, public organizations, and a company +

Kyoto University Staffs (14 periods)

Theme of class:

1.

A A

—_ = = =
wn = o

Overview, introduction

What is Intellectual Property?

Drug discovery and development processes I: Drug Discovery
Key points of patent practice

Drug discovery and development processes II: Preclinical stage
Patent specification

Search for Prior Art

Drug discovery and development processes 111: Clinical stage
Standardization Strategy for Medical Fields

Regulation of Medical Devices

Regulation of Medical Devices/ International Development of Medical Devices
Global standardization of Medical devices

Major International Standards
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Sci Rep. 2017 Aug 25;7(1):9425. doi: 10.1038/s41598-017-09891-x.

Accuracy of deep learning, a machine-learning technology, using ultra-
wide-field fundus ophthalmoscopy for detecting rhegmatogenous retinal
detachment.

Ohsugi H', Tabuchi H2, Enno H3, Ishitobi N2.
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