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Preface

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

Coordinator of LIMS, Director of Human Brain Research Center
Professor of Kyoto University Graduate School of Medicine

“Training Program of Leaders for Integrated Medical System for Fruitful
Healthy-Longevity Society” (LIMS) has been designed since 2 years ago, and won a
public fund ‘Program for Leading Graduate Schools’ by Ministry of education, culture,
sports, science and technology (MEXT) in October 2012. In academic year 2013, we
recruited and selected 9 participants from master course students.

Our primary objective is in short “training engineering students in the medical
circumstances”. We have carefully polished the basic educational plan by the time of
grant application to MEXT, but we encountered various problems and obstacles in
putting it in practice. Supported by generous cooperation among program professors
from graduate schools of Engineering, Pharmaceutical Science, Medicine and others, a
good study course was developed and improved for master course; the first two years

education.

Increasing number of students are interested in LIMS program. For the next year, we
expect to receive 12 students. They will be able to study anatomy; the basic knowledge
of medicine, since April, and the second grade students also will study it together. This
is due to the fixed anatomy study period. I hope they will get the full knowledge as

much.

In terms of research, Kyoto University has a long history of cooperation between
medicine and engineering. Unfortunately, formal educational system to sustain the
cooperation has not been established yet in spite of this long and productive
experiences. Launching interdisciplinary graduate school program such as LIMS is a
good occasion to enforce medico-engineering cooperation both from educational and
research aspects. Kyoto University stands in a good position to lead such research to
the fruitful future society. The analysis of big data including genetic information, and
life styles, and newly developing regenerative techniques are required to integrate both
fields. I hope the LIMS students have some contribution in these important fields.
3/31/2014
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Program Professors

Name Graduate School etc. Devision Position Notes

1 | Nagahiro Minato Graduate School of Medicine Medicine Professor ergg[g:; ggﬁg;?gfﬁ:&?;e
2 Hidenao Fukuyama Graduate School of Medicine Medicine Professor g{?eg(;%?qo(fzi?{ndsmst:i;
3 Dai Watanabe Graduate School of Medicine Medicine Professor

4 Masatoshi Hagiwara Graduate School of Medicine Medicine Professor

5 Mitinori Saitou Graduate School of Medicine Medicine Professor

6 Michiyuki Matsuda Graduate School of Medicine Medicine Professor

7 Hironori Haga Graduate School of Medicine Medicine Professor

8 So Iwata Graduate School of Medicine Medicine Professor

9 Makoto Noda Graduate School of Medicine Medicine Professor

10 Takashi Shinohara Graduate School of Medicine Medicine Professor

11 | Takeshi Kaneko Graduate School of Medicine Medicine Professor

12 | Kenji Kawano Graduate School of Medicine Medicine Professor

13 | Harunori Ohmori Graduate School of Medicine Medicine Professor

14 | Takeshi Kimura Graduate School of Medicine Medicine Professor

15 Michiaki Mishima Graduate School of Medicine Medicine Professor Efﬁ%i%ﬁiﬁf;ﬁ; Bgsgigl
16 Masahiro Hiraoka Graduate School of Medicine Medicine Professor

17 Kaori Togashi Graduate School of Medicine Medicine Professor

18 | Satoshi Ichiyama Graduate School of Medicine Medicine Professor

19 Yoshiharu Sakai Graduate School of Medicine Medicine Professor

20 | Masakazu Toi Graduate School of Medicine Medicine Professor

21 Ikuo Konishi Graduate School of Medicine Medicine Professor

22 | Osamu Ogawa Graduate School of Medicine Medicine Professor

23 | Ryuzo Sakata Graduate School of Medicine Medicine Professor

24 | Shigehiko Suzuki Graduate School of Medicine Medicine Professor

25 Nagahisa Yoshimura Graduate School of Medicine Medicine Professor

26 | Juichi lto Graduate School of Medicine Medicine Professor

27 | Shuichi Matsuda Graduate School of Medicine Medicine Professor

28 | Jun Fujita Graduate School of Medicine Medicine Professor

29 | Ryosuke Takahashi Graduate School of Medicine Medicine Professor

30 | Susumu Miyamoto Graduate School of Medicine Medicine Professor

31 Taira Maekawa Kyoto University Hospital Transfléseiﬁr]”l\]/leergig/ne and Professor

32 | Shinji Kosugi Graduate School of Medicine School of Public Health Professor

33 | Kiminori Hosoda Graduate School of Medicine Human Health Sciences Professor

34 | Toshiki Katsura Graduate School of Medicine Human Health Sciences Professor

35 | Ayae Kinoshita Graduate School of Medicine Human Health Sciences Professor

36 | Souichi Adachi Graduate School of Medicine Human Health Sciences Professor

37 | Tsuyoshi Shiina Graduate School of Medicine Human Health Sciences Professor




Name Graduate School etc. Devision Position Notes
38 | Naozo Sugimoto Graduate School of Medicine Human Health Sciences Professor
39 Hiroshi Kuroki Graduate School of Medicine Human Health Sciences Professor
40 Noriaki Ichihashi Graduate School of Medicine Human Health Sciences Professor
41 | Toshiko Futaki Graduate School of Medicine Human Health Sciences Professor
42 Hidenori Arai Graduate School of Medicine Human Health Sciences Professor
43 Hidetoshi Kotera Graduate School of Engineering Depg;tgilﬁgéﬁrf‘smcro Professor | Executive Director
44 Shunsaku Kimura Graduate School of Engineering Department of Material Professor
Chemistry
; : h " Department of Molecular
45 Masahiro Shirakawa Graduate School of Engineering Engineering Professor
46 | Kazunari Akiyoshi Graduate School of Engineering Department of Polymer | pqfacsor
Chemistry
. . . Department of Synthetic
47 Yasuo Mori Graduate School of Engineering Chemistry and Biological Chemistry Professor
. ’ ’ Department of Synthetic
48 Itaru Hamachi Graduate School of Engineering Chemistry and Biological Chemistry Professor
. ) " Department of Mechanical
49 Kazuyoshi Nakabe Graduate School of Engineering Engineering and Science Professor
. : N Department of Chemical
50 Masahiro Ohshima Graduate School of Engineering Engineering Professor
: Center for the Promotion of Interdisciplinary Advanced Biomedical
51 Teruyuki Kondo Education and Research Engineering Research unit Professor
H i Graduate School of Pharmaceutical : ; : Dean of the Graduate School
52 Hideo Saji Selences Biomedical Sciences Professor | o\ imaceutical Sciences
53 | Mitsuru Hashida Graduate School of Pharmaceutical Biomedical Sciences Professor
: : Graduate School of Pharmaceutical Bioinformatics and Chemical
54 | Hideaki Kakeya Sciences Genomics Professor
55 | Kazuhisa Nakayama Graduate Sdg’g'ezf:::armace”ma' Pharmaceutical Sciences | Professor
56 | Hiroaki Kato Graduate Sdg)coi'eﬁt:::armace”“ca' Pharmaceutical Sciences | Professor
H f i Program-Specific
57 Rei Goto The Hakubi Project nssorinte Professor
58 Hiroo Iwata Institute for Frontier Medical Sciences Professor
59 Yasuhiko Tabata Institute for Frontier Medical Sciences Professor | Director of Institute for Frontier
Medical Sciences
60 | Junya Toguchida Institute for Frontier Medical Sciences Professor
61 | Taiji Adachi Institute for Frontier Medical Sciences Professor
62 | Yuji Hiraki Institute for Frontier Medical Sciences Professor
63 Atsuko Sehara Institute for Frontier Medical Sciences Professor
64 | Takashi Nagasawa Institute for Frontier Medical Sciences Professor
65 Hiroshi Kawamoto Institute for Frontier Medical Sciences Professor
i f : Research Institute for Mathematical Director of Research Institute
66 Shigefumi Mori Sciences Professor for Mathematical Sciences
67 Hisashi Okamoto Research Institqte for Mathematical Professor
Sciences
68 Michio Yamada Research Institu_te for Mathematical Professor
Sciences
L - Medical Science and Business |Specially Appointed
69 Yutaka Teranishi Graduate School of Medicine Liaison Organization Professor
70 Kayoko Ishii Center for the Promotion of Interdisciplinary | Research and Educational Unit of Leaders | Program-Specific

Education and Research

for Integrated Medical System (LIMS)

Professor

(As of March 31, 2014)
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Program-Specific Staff

Affiliation : Research and Educational Unit of Leaders for Integrated Medical System (LIMS),

Center for the Promotion of Interdisciplinary Education and Research

Name Position

1 Kayoko Ishii Program-Specific Professor

2 Yu Kimura Program-Specific Associate Professor
3 Kyoichi Takaori Program-Specific Associate Professor
4 Miyuki Nishi Program-Specific Associate Professor
5 Masao Matsuhashi Program-Specific Associate Professor
6 Koji Yamamoto Program-Specific Associate Professor
7 Kenji Ohe Program-Specific Senior Lecturer

8 Takehiko Kinoshita Program-Specific Senior Lecturer

9 Christian Altmann Program-Specific Senior Lecturer
10 Yuriko Higuchi Program-Specific Senior Lecturer
11 Wakoto Matsuda Program-Specific Senior Lecturer
12 Naoko Inaba Program-Specific Assistant Professor
13 Yusuke Kobayashi Program-Specific Assistant Professor
14 Kengo Kondo Program-Specific Assistant Professor
15 Fuminori Sato Program-Specific Assistant Professor
16 Dinh Ha Duy Thuy Program-Specific Assistant Professor
17 Mie Torii Program-Specific Assistant Professor
18 Taku Hasegawa Program-Specific Assistant Professor
19 Yasuharu Hirai Program-Specific Assistant Professor
20 Aki Takimoto Program-Specific Assistant Professor

(As of March 31, 2014)
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1. Kyoto University educational goals and degree policy regarding the “Program for
Leading Graduate Schools”

Kyoto University Mission Statement (2001, excerpt)

Kyoto University will generate world-class knowledge through research activities conforming
to high ethical standards based upon freedom and autonomy of research.
As a university comprising of many graduate schools, faculties, and research institutes, Kyoto
University will strive for the development and integration of basic and applied research in arts
and sciences.
Within its broad and varied educational structure, Kyoto University will transmit high-quality
knowledge and promote independent and interactive learning.
Kyoto University will train researchers and related professionals with specialized knowledge to
contribute responsibly to the world’s human and ecological community.
As a university committed to a broad social engagement, Kyoto University will encourage
cooperation with local and national society, and will disseminate knowledge informed by the
ideals of freedom and peaceful coexistence.
As an international institution, Kyoto University will promote foreign academic exchange and
thereby strive to contribute to the well-being of the world.

(Hereinafter abbreviated)

From the application guidelines for the “Program for Leading Graduate Schools” (2012, MEXT)

The “Program for Leading Graduate Schools” aims at mentoring talented students into future
leaders armed with a broad view and creative thinking, who will be active globally in industry,
government and academia. In order to do so, the program mobilizes high-level mentors and
students, and entices participation of industry, government and academia. It furthermore
supports a radical reform of graduate education by rebuilding a high-quality interdisciplinary
Doctoral degree program with a combined Master and Doctoral course and by covering a wide
variety of specialties. In this way, the program will promote the development of graduate schools
befitting their status as an institution of highest educational level.

(1) Educational goals and objectives of the “Program for Leading Graduate Schools”

Through interaction with distinguished teachers and professors from inside and outside
the university, education based upon industry-government-academia cooperation, and a
combined Master and Doctoral degree program, this program is designed to train students
as leaders with the following abilities: to be proficient in a wide array of academic disciplines,
to overcome problems with a creative problem-solving stance, and to communicate and
interact internationally on a global scale.

(2) Admission policy of the “Program for Leading Graduate Schools”

The program welcomes appropriately qualified students who understand and value its
core objectives, and are ready to embrace them with a strong motivation. A more detailed
statement of the admission policy can be found in the program.

(3) Curriculum policy of the “Program for Leading Graduate Schools”
From self-evolving individual-based learning through interaction with various teachers and

professors from inside and outside the university and high-level training based on
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industry-government-academia cooperation, the program will organize and implement an
interdisciplinary curriculum which fosters students with the following abilities: to be proficient
in various fields of expertise, to overcome problems with creativity by competency in
planning and executing research projects, to communicate and explain results to the public,
and to internationally lead a research team to a new field.

During the two-year master’s degree course until the doctoral qualifying examination, the
students will be equipped with a broad range of knowledge from this program, by a
high-quality, diverse professional education, and by an organized curriculum implemented
for comprehensive understanding of specialized fields under the guidance of many teachers.
By practical training based on industry-government-academia cooperation, the students will
be taught communication skills, and learn how to independently plan and conduct research.

Further detailed statements of the curriculum policy can be found in the program.

(4) Diploma policy of the “Program for Leading Graduate Schools”

This program requires students to enroll for the number of academic years as determined
by their graduate schools, to undergo research training and guidance in line with the
curriculum policy of the Program for Leading Graduate Schools within their graduate schools,
to submit a Doctoral thesis within the number of years allotted by their graduate schools,
and pass all the designated qualifications and examinations. Depending on their graduate
schools, students may also be required to complete a designated number of credits to
complete the program.

In order to complete the program, students are expected to acquire the knowledge and
aptitudes necessary to gain a global view on various fields of expertise and a creative
problem-solving stance, as well as the experience and aptitude necessary to demonstrate
strong communication skills and a career in an international setting.

The first stage (the first two years) of this program requires the students to complete the
designated courses and to meet the credit requirements in line with the curriculum policy of
the Program for Leading Graduate Schools within their graduate school, the submission of a
Master’s thesis (if it is required) and passing all the corresponding qualifications and
examinations, as well as passing the Doctoral Qualification Examination (QE).

In order to pass the Doctoral QE, students are required to complete the designated
courses and credit requirements in line with the program, and to meet all other necessary
criteria.

In order to meet the criteria for the Doctoral QE, students are required to be equipped with
basic research skills, including fundamental understanding of their specific field of expertise,
extensive knowledge, the ability to plan a research project, and communication skills built
upon their language skills.

For further details regarding the standards for Master and Doctoral thesis, please refer to

the degree policy of each graduate school.



2. Training Program of Leaders for Integrated Medical System for Fruitful
Healthy-Longevity Society
In an era of global aging, there is an urgent need in Japan, with its people having the
longest healthy life expectancy and with its advanced research and development technology,
to foster worldwide human resources able to understand the problems of an aging society,
and to lead medical innovation globally supporting a fruitful, healthy-longevity society. Thus,
this program will reanalyze the problems of an aging society and systematically mentor
“Leaders for Integrated Medical Development Systems” with an industry-university
educational program. This program will train researchers from different fields, who can
respond to the problems and advance us to the establishment of a fruitful healthy-longevity
society, through a bidirectional point of view: I. applying engineering to medical support

systems, Il. improving engineering with knowledge from the medical sciences.
I. Medico-engineering leaders who fully understand medical practice
This program will provide basic medical education (human anatomy, physiology,

pathology) and hospital practice for students with engineering backgrounds, thorough
discussion and guidance by teaching-staff from different fields. Consequently, the program
fosters medico-engineering leaders with medical knowledge equivalent to medical school
graduates. Through hands-on experience in medical/support care and comprehension of
health-care ethics, students will cultivate a sense of how to develop “elderly-friendly” devices
and low burden systems for the users. Based on their understanding of the specific needs in
medical practice, and the knowledge of health economics and the licensing system,
students will be able to predict industry and market trends on devices and systems.
Students will be trained in international standardization, develop professional
communication skills and play globally active roles in settings such as the International

Organization for Standardization.
Il. Leaders who can extend medical knowledge to different fields
Japan is one of the first countries to face the problem of an aging society. Taking

advantage of the world’s longest life expectancy, the program will train leaders who can
develop new industries and social systems enabling the elderly to engage actively in
community life. These leaders will help improve life expectancy globally using this “Japan
model” as a precedent.

The ultimate goal of this program is to help in coordinating a fruitful healthy-longevity
society by training these leaders with |. and Il. , resulting in advances of international
research development.

The discipline of this program is “medico-engineering”, meaning a collaboration program
of the Graduate School of Medicine, Graduate School of Engineering, and Graduate School
of Pharmaceutical Science, so we expect that most students will be graduates from the

above-related departments, but there is no limitation on the background of their



undergraduate departments. Engineering graduates will acquire highly specialized
knowledge of the human body and biology, comparable with graduates from the medical
department. Biology-related graduates will acquire highly specialized knowledge in
engineering, comparable with graduates from the engineering department, and will be able
to conduct engineering research. The program comprises lectures, exercises, training and

specific research.

3. Admission Policy of Program of Leaders for Integrated Medical System for Fruitful
Healthy-Longevity Society

The importance of medico-engineering collaboration has been discussed for a long time.
However, the intended meaning of the word itself is just that medical and engineering
researchers work together to develop novel devices and methods of medical treatment, to
apply the results and to overcome existing problems. Looking back into history, when a neck
clip could not be used as a radical therapy in cerebral aneurysms, neurosurgeons came up
with the idea to seal these inoperable aneurysms with glue. Through cooperation with
engineering researchers, “Biobond”, a bonding agent which can produce strong adhesion
even between moist human tissues, was developed and succeeded in expanding the
application of operable aneurysms. The idea of applying engineering research to the human
body was considered ridiculous in the past, but it has become widely accepted nowadays
due to the tremendous efforts of the pioneers in this field. In addition, this form of
interdisciplinary collaboration has become important in terms of research across different
research organizations. This program performs not only research extending beyond fields,
but goes mutually between different fields, by bringing new ideas from each field, and by
applying the concept of “learn engineering in a medical research environment”. In this way,
graduate students with engineering backgrounds, not only perform medical research in a
medical environment, but also seek novel ways in which engineering can contribute to
medicine. With basic knowledge in medicine and medical care fostered in this program,
together with already cultivated knowledge in engineering, the students will open up a new
frontier in medico-engineering research. In particular, the advanced progress of
unprecedented aging in Japan requires adequate medical treatment and nursing care as
essential conditions to achieve healthy longevity. However, from an engineering point of
view, it is necessary to show that this new medico-engineering collaboration will function
effectively by training leaders who can actively disseminate their developments to the
society by not only simply practicing medical care in hospitals, but also by supporting a
family doctor system near each home, reconsidering long-term care facilities, and
supporting an aged society with a new medical system.

Under these new concepts, the project has started with a central role of the Graduate

School of Medicine in collaboration with staff from the Graduate School of Engineering and



the Institute for Frontier Medical Sciences, creating a suitable curriculum to achieve the
above-mentioned aims. Unlike any of the existing graduate schools, the Leading Graduates
Schools aim at training leaders and put special emphasis on interaction with the society. We
believe that these students will develop abilities to express their ideas through discussion
and debate in English. They will be able to look at society trends from a medical and medical
economics point of view. Finally, they will develop a broad global perspective which is not
only limited to medico-engineering cooperation. We believe these leaders will make a
contribution to the aging society in the future.

4. Curriculum of Program of Leaders for Integrated Medical System for Fruitful
Healthy-Longevity Society
(1) Five-year continuous education
This program performs continuous graduate education over a period of 5 academic years.
In order to be enrolled in this program, first, the students have to take and pass the entrance
examination for Master’s course of Kyoto University at one of the following Graduate Schools:
Graduate School of Medicine (Medical Science Major, Human Health Science Major), Graduate
School of Engineering, or Graduate School of Pharmaceutical Sciences. However, it is not
required that the applicants are graduates of Kyoto University or any of the above-indicated
departments. This program also welcomes students from abroad.

Students with vocational occupation can also apply for this program. However, because of
the intense training course of this program, they will be selected upon discussion with their
employers about their devotion to the academic activities

(2) Subjects to be attended (Table of subjects can be found on pages 7 and 8)
Master’s course: must finish 13 units of the compulsory subjects (For 2013-entered students,
12 units)
Doctoral course: Internship (Overseas or Institute internship (must choose one of the two)),
Colloquium, Pre-research, Thesis Research are mandatory.
(3) Research training
A teaching advisor and mentors are chosen to guide each student.
Teaching advisor: A professor of the affiliated graduate school which the students belong to or
a professor of the program is chosen.
Mentors: At least two are chosen from different fields.
Teaching advisors and mentors must fill out an annual teaching record for each student.
(4) Eligibility Requirements for completion of the program
A. Master’s course
® Students must complete the designated courses and meet the credit requirements in
line with the curriculum policy of this program and must meet the requirements for
finishing the Master’s course within their graduate schools.
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@ Doctoral Qualification Examination

In this program, at the end of the second year, a Doctoral Qualification Examination

(QE) will be conducted as a mid-term evaluation.

1. Students have to submit a report in English on fundamental knowledge and skills in
Medical Science, Human Health Sciences, Engineering, Pharmacology and each
specialty and related field.

2. Students have to submit a research plan (which is to be prepared during the first
and second year “Pre-research” period) related to their thesis research (which will
be conducted during the third to fifth year) for Doctoral dissertation.

3. Students have to present their research plan orally. Results will be evaluated by
four members of the QE Committee: two mentors of the program-specific staff; one
professor from their affiliated departments and one professor of the program from
another field.

4. Skills in English debate will be evaluated.

Based on O fulfillment of eligibility requirement, and @ result of QE, the Committee will
make a decision on completion of Master’s degree of the program.

Any students who do not meet the above requirements must take an extra year to
improve any insufficient knowledge. If the research plan is determined to be flawed or not
promising, re-submission will be required. In that case, mentors will give necessary
support.

B. Doctoral course

The examination for the Doctoral degree will be started upon students’ request, then it
will be commissioned by the Professors’ faculty meeting of their affiliated Graduate
Schools, and a board review of the degree program will be conducted. During the
procedure, native English-speaking staff or university researchers will carefully evaluate
the students’ English debate skills. If approvable, the all-campus steering committee of
the Program for Leading Graduate Schools will certify completion. The results will be
reported to the Professors’ faculty meeting of their affiliated graduate schools.

(5) Academic degrees
A. Master’s course

A Master’s degree from each affiliated graduate school will be awarded to students

who have finished a Master’s course.
B. Doctoral course

Different between affiliated graduate schools as follows:

After each Doctoral statement (Medical Science, Human Health Sciences, Engineering,
Pharmacology), completion of the “Training program of leaders for integrated medical
system for fruitful healthy-longevity society” will be certified.

(6) Diploma policy



In order to support and build up new concepts and political directions that help people to
live a fruitful life in old age, students with a non-medical background of medical science,
engineering, or pharmaceutical science majors need to gain fundamental medical
knowledge. In addition to these technical and research skills, the students are required to
acquire English proficiency as well as the ability to debate in order to be able to play an
active part in international research centers, companies and public organizations. The
students are also required to be able to see present and future problems of a globally
unprecedented aging society and to be able to use their skills and knowledge in
cooperation with people from different backgrounds to solve these problems. The
education at LIMS vigorously trains students to become strong leaders who can shape the
success of the aging society not only in Japan and Asian countries, but also all over the
world.

(7) Portfolio

Each student needs to make a portfolio in which self-evaluation of classes, grades,
academic achievements, and evaluation by faculty will be noted. It must be updated
regularly for inspection by the teaching advisors and mentors. This portfolio will be used

as a part of the evaluation for promotion and the continuation of the student’s allowance.

5. Categories of classes
A detailed class description of the program can be found in the appendix. Below is a summary.

Engineering, Pharmacology, Medicine-Biology
Acquiring basic knowledge in engineering, medicine, and pharmacology is necessary
for research in the field of medico-engineering. Students can choose different standard
classes, depending on their undergraduate backgrounds (engineering or
biology-related).

Medical ethics
Learn about healthcare ethics.

|Mathematica| Sciences|

Will be based mainly on simulations. Along with healthcare economics, this class is important
for predicting the future of the aging society, and thus this class is mandatory for this

program.

|Health Economics|

Learn about problems, intellectual property, and global standardization concerning

healthcare economics of the aging society.

|Special lectureson Medical Engineering|

Receive lectures and hold discussions with lecturers from cooperative companies regarding

cutting edge technology in medicine/healthcare and the current problems faced on-site.
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| Interdisciplinary Application|

A specialized course prepared in relation to the student’s thesis research.
|English Debate |

Gain English communication skills, which is indispensable for global leadership.
Internship

Learn about research and development through practical experience in companies and

apply this experience to thesis research. Short training courses in government offices and

international organizations will promote better understanding of licensing and global

standardization.

After sufficient discussion, following a rotation schedule, each student will make a

presentation of their research at a seminar with participation of all program students. This

training improves communication and presentation skills in front of people from different

fields.

Through laboratory rotation, learn about fields other than their own specialty. Develop

basic skills as a researcher and prepare research plans for thesis research.

|Thesis Research|

Conduct Doctoral thesis research based upon the research plan prepared in the
Pre-research period. The final goal is acquiring a Ph.D. degree and graduation from the

program.

6. Financial Support for program students
Financial support will be given to program students to encourage them to concentrate on
classes and thesis research of the Program for Leading Graduate Schools.
© Allowance incentives
Outstanding students who satisfy all of the eligibility requirements for recipients will be
supported with a monthly allowance. The amount and continuation of allowances depends on
the performance during the selection procedure, and academic achievements evaluated by
teachers and mentors at the end of each academic year.
The names of recipients will be posted at the campus and on the LIMS homepage.
[ Eligibility requirements for recipients]

[1] Those who are successful applicants of this program.

[2] Those who are not receiving financial support from any scholarship or stipend (except
for a tuition waiver by Kyoto University). However, students who decline financial
support from this program will be able to take training in this program while receiving
other scholarships, such as a scholarship from the Japanese government.



[3] Those who are not receiving or expecting to receive any remuneration including
wages for part-time work, with the exception of honorarium payments relating to the
publication or presentation of research results, copyright fees or royalties, or a
Teaching Assistant (TA) or Research Assistant (RA) allowance which is deemed
essential to the program (up to 5 hours per week).

[4] Those who have been enrolled for no more than five academic years (not including
any period of temporary absence) in a graduate school at Kyoto University.

[5] Those who are deemed to have achieved excellence based on their grades and
scores in this program.

[6] Those who agree to continuously pursue their education and research during the
5-year period of this program.

[Loss of eligibility for financial support]
Recipients who fall in one of the following categories will lose their eligibility for financial
support:

(1) Those who lose one of [1] to [6] requirements of [Eligibility requirements for recipients]
above.

(2) Those who submit a letter of declination of the financial support from this program,
and the letter is accepted.

(3) Those who submitted false statements in the application documents of this program.

(4) Those who stop studying, quit university or are expelled from university.

(5) Those who are subjected to disciplinary action, following the Kyoto University General
Rules.
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Curriculum (Academic Year 2013)

1st Grade | 2nd Grade | 3rd Grade | 4th Grade | 5th Grade
Subjects Lecturer 1t | 2nd | Tst | 2nd | 1st | 2nd | 1st | 2nd | 1st | 2na | REMArks
Sem | Sem | Sem | Sem | Sem [ Sem | Sem | Sem | Sem | Sem
Mechanics and Dynamics, Fundamental [Nakabe, Adachi, Yamamoto 2
Medical Electronics Shiina, Sugimoto 2
Basic Materials Chemistry Kondo, Kimura 2
Biomaterials: Materials for preparation of
| > . L Iwata 2
medical devices and regenerative medicine
Continuum Mechanics Adachi 2
@ Molecular Analysis of Life Mori 2
<
o
o Image Processing Basics Sugimoto, Shiina 2
[%2]
©
o Biopharmaceutics Nakayama, Takakura, Hashida 2
Human Anatomy Hagiwara, Kaneko 8 Compulsory
Physiology Ohmori, Kawano, Kaneko 2 Gompulsory
(Sep. ~)
Medical Chemistry Watanabe 2
Gerontology, Geriatrics, and Aging Science |Arai 2
Medical Ethics Fukuyama, Kosugi, Fujita 1
w
Q0
T 8
5 | Introduction to Numerical Simulation |Kinoshita 2
53
=
.Q .
£ E| Health Economics Goto 2
© 2
[}
T |.§ Intellectual Property & Global Standardization | Teranishi 2
© 1:/; Medical Engineering for Society I Ishii 2 Sep. ~
o3
[
c%§ Medical Engineering for Society II Ishii 2
@ Interdisciplinary application (1~6)
1. Medical imaging: Lecture 1
1-1 Diagnostic Pathology Haga 1
s 1-2 Radiology Fukuyama
= 1 Sep. ~
L 1-3 MRI introduction Fukuyama
o
o
© 2. Minimally invasive therapeutics : .
% Lecture Takaori 1
< . . I
5 | 3. Biomaterials and Artificial Organs : Tabata, Matsuda 1 Sep. ~
] Lecture
B L .
9 4. Medical informatics : Lecture Kuroda 1
=
5. Inspection equipment studies
Science research equipment : Ichiyama 1
Lecture
6. Medical and life support . Compulsory
) Shiina 1
systems : Lecture (Sep. ~)




1st Grade | 2nd Grade | 3rd Grade | 4th Grade | 5th Grade
Subjects Lecturer 1st | 2nd | tst | 2nd | 1st | 2nd | 1st | 2nd | 1t | 2na | REMArks
Sem | Sem | Sem | Sem | Sem | Sem | Sem | Sem | Sem | Sem
1. Medical imaging : Practice
1-1 Diagnostic Pathology Haga 1
s 1-2 Radiology Fukuyama
-2 1 Sep. ~
3 1-3 MRI introduction Fukuyama
o
o ini ; ; ias -
S| 2 M|n|ma|ly invasive therapeutics : Takaori 1
> Practice
© . . age o
£ 3. Bloma_terlals and Artificial Organs : Tabata, Matsuda 1 Sep. ~
.% Practice
.2
g 4. Medical informatics: Practice Kuroda 1
B
S 5. Inspection equipment studies
Science research equipment : Ichiyama 1
Practice
6. Medical and life support . Compulsory
. Shiina 1
systems : Practice (Sep. ~)
Debate Ishii 1 1 1 Compulsory
2 .
< | Internship (Abroad ) Takeda, Fukuyama Compulsory
£ elective
*g’ Internship (Industrial and public parties) |Ishii, Fukuyama
Colloquium Compulsory
Pre-research Compulsory
Thesis Research Compulsory

Number: The number of credits

Note: Students must take both the lecture and practice for “the Interdisciplinary application”.
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Web Assistant System for Self-Study

In this program, students with different background start learning in interdisciplinary
fields of medical sciences and engineering. To successfully acquire skills and
knowledge in new fields, students need to recognize their shortage of knowledge and
carry out self-study. In order to assist the self-paced learning, we made a network
server available, allowing them to access lecture materials anywhere from the
university LAN. In addition, the server hosts a website with technical terms necessary

to understand the courses in the LIMS program (Fig. 1).

Technical terms in each scientific field are explicitly defined to avoid misinterpretation.
To successfully start studying in unfamiliar fields, it is necessary to know basic
glossaries with exact definitions. A website has been created to list glossaries from
each subject. By the program-specific staff in LIMS, technical terms from 7
medical courses are being hosted with definitions and explanations: Physiology,
Molecular Analysis of Life, Medical Chemistry, Biopharmaceutics, Medical and Life

Support System, Human Anatomy, and Minimally Invasive Therapeutics.

The students in this program are encouraged not only to learn from the website, but to
add new glossaries or more detailed explanations by editing the contents (Fig. 2).
Describing knowledge with their own words would help them to become familiarized
with new fields of study. Insufficient or inappropriate descriptions would be corrected
by staff or other students. Such interactions during this program would develop

learning materials useful for studying the interdisciplinary area of medical sciences and
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LIMS Students, Supervisors and Mentors (Academic Year 2013)
[T c
88l S |8
§-§ 2 g Student Department Research Theme Academic Supervisor LIMS Supervisor LIMS Mentor 1 LIMS Mentor 2
59 &
3 o Prof. Masatoshi Prof. Yasuo
o8 . Anatomy and Identification of Hagiwara Mori Koji Yamamoto | Yuriko Higuchi
A Maki factors responsible .
1212 |2 Developmental it Department of Synthetic
2| 8 Sakuma Biolo for stress-lndqced Anatomy and Chemistry and Biological i .
S| £ ay alternative splicing | Developmental Biology, Chemistry Program-Specific | Program-Specific
= Graduate School of Graduate School of  |ASsociate Professor| Senior Lecturer
Medicine Engineering
(%]
Q
(%]
2 .
@ ; Prof. Tsuyoshi Prof. Masakazu
2 . : Evaluation of SUy S . ) . .
ol ® Mikak Medical Imaging viscoelastic property Shiina Toi Masao Matsuhashi | Takehiko Kinoshita
2| 2| % |3 G;rﬁyg fzzg&iglosr)c/lences, in tissue using shear MEdicagmaging System
[ (5]
|z Science Course | Wave generated by Human Hcelzﬂﬁe;(’:iences Graduate School of | Program-Specific | Program-Specific
g ultrasound Graduate School of Medicine Associate Professor| Senior Lecturer
3 Medicine
I
(%]
Q
o
3 o __ Prof. Toshiko Prof. Kazuyoshi
ol ® Atsuk Clinical Cognitive | Development of the Futaki Nakabe Yusuke Kobayashi Mie Torii
NEIE R Sl_.l (0] Neuro;glence, evaluation equu_)ment Oceupational functioning _
RS Ishida Rehabilitation to support the life of and adaptation Department of Mechanical
2|z Sciences Course | elderly Human Health Sciences, | Engineering and Science, | Program-Specific | Program-Specific
g Graduate School of Graduate School of | Assistant Professor | Assistant Professor
Z Medicine Engineering
5|5 Prof. Shuji Prof. Jun
2 2 Jun Molecular Pathophysiological Kaneko Fujita Wakoto Matsuda | Yasuharu Hirai
4l g€ b Mivanohara | Pharmacology role of TRPV1 in
i i Molecular Ph logy, - -
g g ¥ cerebral ischemia Oce;r:;daJate ng']zz?gfgy Graduate School of | Program-Specific | Program-Specific
5| s Pharmaceutical Sciences Medicine Senior Lecturer |Assistant Professor
o o
2
7] ; Prof. Hiroo Prof. Takeshi
2 ; Synthesis of
= Reparative ynhesis ; - ) ) )
% s Rei MaFt)eriaIs amphiphilic polymers Iwata Kimura Kyoichi Takaori Aki Takimoto
5 é % : Kuwabara Biomaterials carrying cholesterol | peparative Materials,
G| E Design and their biomedical | |nstitute for Frontier | Graduate School of | Program-Specific | Program-Specific
S application Medical Sciences Medicine Associate Professor|Assistant Professor
>
2 ) Fabrication of three- Prof. Hiroo Prof. Takashi
2 Reparative i i i
% E Toshiki Ma?erials dimensional cell lwata Shinohara Yu Kimura Kenji Ohe
- , :
12|92 [=| Matsui |Biomaterials structures using Reparative Materials,
gl g Desi biodegradable Institute for Frontier | Graduate School of | Program-Specific | Program-Specific
G| & esign | nstitute for Frontier S gr p gr p
S polymers Medical Sciences Medicine Associate Professor| Senior Lecturer
>
o B . ) Prof. Shinzaburo Prof. Nagahisa
£|E K Material Function | Development of novel Ito Yoshimura Taku Hasegawa | Kengo Kondo
718G |2 en and AnalySIS‘ imaging methods Polymer Structure and
£l [= Murao Biomaterials using pulsed laser | netion. De;
= i - Deparment of| - juate School of | P Specific | P Specif
S| E Design sources Polymer Chemisty, raduate School o rogram-Specific rogram-Specific
S Graduate School of Medicine Assistant Professor |Assistant Professor
Engineering
©
s>
o gﬁ ) ) Moleculgr Prof. Masato Prof. Dai
SI12§ Biorecognics mechanism of Umeda Watanabe Miyuki Nishi Fuminori Sato
5| 3(26| = Takuto |Field, commensal bacteria- | giorecoanics Field
s>l s . . . . gnics Field,
5|98 Suitou Biological mediated Department of Synthetic i ifi
582 Chemistry Course| thermoreguration in |Chemistry and Biological Graduate‘S‘chool of Prog_ram-Specmc Prqgram-Speuflc
£0 Drosophila Chemistry, Graduate Medicine Associate Professor|Assistant Professor
i School of Engineering
o
g2
2 Molecular Biology | Investigation of the Prof. Yasuo Prof. Ryosuke .
é” gé Kazuma | Filed i moIeCLﬂar Mori Takahashi Christian Altmann| Naoko Inaba
[} ' . .
ol 21533 Yamaguchi Biological mechanism involved I")"O'ecnu'af ?'O;OSQY ';g'etf_iv
Eles Chemistry in Spinocerebellar Cﬁggisrp;gn% Bi)gr;og?cgl Graduate School of | Program-Specific | Program-Specific
£3 Course ataxia type 6 Chemistry, Graduate Medicine Senior Lecturer |Assistant Professor
2 School of Engineering

(As of March 31, 2014)
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5. English Debate Course and Practice

Instructor:  Christian Altmann, Program-Specific Senior Lecturer (LIMS)

For students in the LIMS program, a weekly course is offered with these objectives: The course intends for
LIMS students to a) improve their ability to form and express their opinions in English, in front of an audience
with different scientific backgrounds and nationalities, b) improve their ability to react to questions and to
defend their opinion, and ¢) improve their ability to refute others' arguments.
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To achieve these aims, students engage in various exercises: drafting arguments and responses to
counter-arguments, listening to current debate speeches or reading articles on a topic, analyzing the

argumentation and discussing in the group. One main exercise is formal debate; in these debates two teams of

students (3 per team) debate a topic. Students have to give 4-minute speeches presenting arguments and
refutations. Both the debate topic itself and then the debate style are discussed in the plenum. Debated topics
are for example the current reform of the healthcare system in the USA or the problem of publication bias
affecting the publication of clinical trials.

In addition to the English debate course, LIMS students have the opportunity to engage in one-on-one
English discussions with various international researchers related to the LIMS program.

English debate course schedule winter term 2013/2014:

2013/09/05

2013/09/12

2013/09/19

2013/10/03

2013/10/10

2013/10/17

2013/10/31

2013/11/28

2013/12/05

2013/12/12

2014/01/09

2014/01/16

2014/01/23

2014/01/30

2014/02/06

2014/02/13

2014/02/20

2014/03/06

2014/03/13

Introduction: Why debate? (example: UK-House of Commons)

Formal debate: Should nuclear power be continued / discontinued in Japan?
Discussion with Prof Denis Le Bihan on medical screening.

Formal debate: Will the Tokyo Olympics be an economical success?

The healthcare debate in the US — Affordable healthcare act

Formal debate: Should health insurance be mandatory?

Argumentation and Refutation Exercises (Structure of arguments)

Clinical trials: problems with pharma-sponsored research.

Clinical trials: problems with the current scientific publication situation.
Clinical trials: discussion and preparation of arguments.

Formal debate: How can we improve clinical trials? (interest groups: public, medical
professionals, biomedical researchers, pharmaceutical industry)

Exercise: How to prepare an efficient “elevator speech” (summary of students’ research
in a short speech)

Exercise: How to prepare an efficient “elevator speech” (summary of students’ research
in a short speech)

Preparation: Has a lay-person the right to know her genome?
Formal debate: Has a lay-person the right to know her genome?
Guest Professor Marc Teichmann discusses on aphasia.
Emotions and social etiquette in debates.

Using descriptive statistics in debates.

Feedback to/from students and to/from teacher.
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7. Basic Materials Chemistry
Instructors:  Teruyuki Kondo, Professor
(Advanced Biomedical Engineering Research Unit, C-PiER)
Yu Kimura, Program-Specific Associate Professor, (LIMS)

In academic year 2013, the course started from October, and initially an exercise of organic chemistry was
performed. This exercise was intended to evaluate the actual skills of students. Based on the evaluation, the
review abut basic organic chemistry was lectured with detailed accounts of the exercise. The review especially
emphasized explanations about presuming reaction mechanisms, processes to develop the reaction, and
synthesis strategy. Then, characteristics and synthetic routes of medicines such as sulfa drug, indinavir and
oseltamivir were lectured from the viewpoint of structure-property relationship and mechanism of action. Also
a lot of biomolecules mainly as nucleic acid, saccharides, alkaloids, fatty acids, and terpenes were summarized
to understand their bio-synthesis, functions and the structural correlation, and their metabolism. In contrast,
biomaterials as a large bulk material for clinical use have many characteristic properties, such as bioavailability,
biocompatibility, antithrombogeneity, or other bioactivities, the lecture summarized these properties with the
explanation in molecular level. Also in the lecture, we put emphasis on understanding not only of basic
requirements as biomaterial, but also of the reason why the material 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, we are scheduling to evaluate students on the proficiency and
utilizing ability of obtained knowledge.

8. Molecular Analysis of life

Instructors: Yasuo Mori (Professor, Graduate School of Engineering,
Department of Synthetic Chemistry and Biological Chemistry)
Miyuki Nishi (Program-Specific Associate Professor, LIMS)

To understand analytical methods that clarify roles of molecules in controlling biological functions,
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fundamental techniques and knowledge will be acquired in this course. Specifically, we will focus on structures
of genes and proteins, analyses of dynamics of proteins and 2nd messengers. 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 leading
program.

Oct./4/2013 Lecture
Orientation

Nov./29/2013 Lecture and Practice
Analysis of genes and determination of DNA
sequences

Dec./6/2013 Lecture and Practice
Transport and localization of biomolecules
A. Tagging and detection of biomolecules
B. Fluorescent proteins

Dec./13/2013 Lecture and Practice
Cellular signals and metabolism
A. 2nd messengers (Ca2+, IP3etc)
B. Temperatures, energy metabolism
and transduction, ATP production

Dec./20/2013  Lecture and Practice
Structural determination of proteins - primary to quaternary structure (including mass spectrometry)

Dec./27/2013 Presentation
10 min. presentation per person
and discussion
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Program-Specific Staff — Mission and Activities

In Kyoto University, Leading Graduate School Programs are managed under the auspice of the Center for the
Promotion of Interdisciplinary education and Research (C-PIER, Figure 1). In order to implement
interdisciplinary education and to instruct each student from diverse standpoints, we recruited program-specific
staff from multiple fields related to LIMS Program (Figure 2).

Lecture-Exercise-Training

Among program-specific staff, a professor, associate professors and senior lecturers gives classes and
associate professors take charge of exercises and trainings. They also prepared for new classes and exercises for
the coming academic year. Person(s) in charge of each student’s colloquiums and specific-research are arranged
according to specific backgrounds of each member. Actual activities of the staff are shown as follows.

1. Human Anatomy Kenji Ohe, Wakoto Matsuda

2. Physiology Masao Matsuhashi, Naoko Inaba, Yasuharu Hirai

3. Medical and life support systems (Biological test and Image analysis, Rehabilitation) ------ Kengo Kondo
4. Medical and daily life support systems (Home medical care support) Mie Torii
5. English Debate Course and Practice -------------- Christian Altmann

6. Mechanics and Dynamics, Fundamental --------- Koji Yamamoto

7. Basic Materials Chemistry Yu Kimura

8. Molecular Analysis of life Miyuki Nishi

9. Biopharmaceutics Yuriko Higuchi

10. Medical Chemistry Taku Hasegawa

11. Regenerative Medicine Aki Takimoto, Fuminori Sato

12. Introduction to Numerical Simulation ----------- Takehiko Kinoshita

13. Minimally invasive therapy Kyoichi Takaori

14. Medical Engineering for Society | & 11 :
(described in the chapter on Industrial-Academic-Government Cooperation)

Mentors
Beside a supervisor in the specific research field of each student, we arranged a sub-supervisor (professor)
and two mentors (program-specific staff) from diverse fields related to but slightly different from the specific
field. Four instructors collaborate and help the student to plan training & research theme(s) in LIMS Program.
They support and give advices to the student so that the latter can carry out her/his project. The mentors also
take charge of the pre-research to prepare for the specific research.

Other activities
Glossary: described on page 41
Public relation (homepage, leaflet/flyer/poster): described in the chapter on Public Relation



1 LIMS Unit

Center for Promotion of Interdisciplinary Education and Research (CPIER)
> Research and Educational Unit of Leaders for Integrated Medical System (LIMS)
*  Making the bylaws to manage the program
*  Setting of the unit professorate and committees
(curriculum, personnel, public relations, admission and promotion)
*  Recruitment of program-specific staff
*  Administration by the unit office
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2 Program-Specific Staff

Center for the Promotion of
Interdisciplinary Education and Research

LIMS unit

Graduate Sch.

Engineering
Associate

_ Professors(3)

Graduate Sch.
Pharmaceutical Sci.
Senior Lecturer(1)
Assistant Professor
(1)

Professor(1)

Graduate Sch.
Med.

Associate Prof.(1) surgery
Associate Prof (1) internal med.

Senior lecturers(3) anatomy 2
imaging 1

Debate class

Inst. Frontier Med. Sci.
Assistant Professors (2)

Assistant prof.(4)  physiology 2
biological sci. 1

imaging 1

Recruitment of
international
students

Res. Inst.
Mathematical Sci.
Senior Lecturer(1)

Human Health Sci.
Assistant prof. (2)

medical engineering1
nursing 1

Graduate Sch.

Economics
Senior Lecturer
(April 2014-)
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Actual Activities

1. Human Anatomy
Instructors:  Masatoshi Hagiwara (Professor, Dept. Anatomy and Developmental Biology)

Takeshi Kaneko (Professor, Dept. of Morphological Brain Science)
Shigeto Yamada (Professor, Graduate School of Human Health Sciences)
Tomoki Aoyama (Associate Professor, Graduate School of Human Health Sciences)
Kenji Ohe (Program-Specific Senior Lecturer, LIMS, Dept. of Anatomy and Developmental Biology)
Wakoto Matsuda (Program-Specific Senior Lecturer, LIMS, Dept. of Morphological Brain Science)

Location: Department of Human Health Science (5th lecture room) (Class)/
Center for Anatomical, Pathological and Forensic Medical Researches (Practice)

Course year: MC2  Credits: 5 Term: 1st term

Class day & Period: Class (Wed.1%, Thurs. 4"™), Practice (Wed.2")

Lecture Forms: Lecture, Practice

This course will start at the second grade in April, 2014. We have reconsidered the details and decided to add
a lecture on Kinesiology. In this way, students will understand human anatomy which can be easily applied for
coordinating “structure” and “movement”. This is essential for medico-engineering collaboration.
Fundamentals of the human anatomy will be introduced systematically using textbooks, virtual pictures, plastic
models and examining a cadaver to the level of medical students.

(Other activities)

® LIMS Glossary
Assigned for “Human anatomy, Neuroanatomy” of the LIMS glossary. We are making the anatomy
section an easy-accessible page with links to pictures through the LIMS server.

® Mentor
We are interviewing students periodically on their theme, requests about the program, etc.

2. Physiology
Instructors:  Harunori Ohmori (Professor, Graduate school of Medicine/Faculty of Medicine)

Kenji Kawano (Professor, Graduate school of Medicine/Faculty of Medicine)
Takeshi Kaneko (Professor, Graduate school of Medicine/Faculty of Medicine)
Hidenao Fukuyama (Professor, Graduate school of Medicine/Faculty of Medicine)
Masao Matsuhashi (Program-Specific Associate Professor, LIMS)
Naoko Inaba (Program-Specific Assistant Professor, LIMS)
Yasuharu Hirai (Program-Specific Assistant Professor, LIMS)

The lecture course Physiology was provided as the compulsory course to the first year LIMS students from
September to December 2013. The course was organized to give the minimum essential knowledge to those
who do not have medical background. Knowledge in human physiology is fundamental for understanding of
the mechanisms how human can live, and should be the background to learn further the other field of medical
sciences in the two years program of LIMS students. Accordingly, the Physiology lecture course is organized in
the following topics:

1. homeostasis; its concept and examples,
2. fundamentals of neural activities; ion channels, membrane excitability, action potential, and synapse,



3. structure and function of the brain, and sensory reception and motor coordination,
4. cardiovascular system and pulmonary system.

To check and promote the students’ understanding, a writing assignment was given after each topic.

In March (2014), we provided some practice of physiology for LIMS students, using the setups, which are also
used in the practice for medical students. The practice is intended to teach students how to conduct experiments
and analyze data of physiology. This practice includes some experiments on the topics which were not covered
in the lecture course, so that, we will teach minimum knowledge on the topics during the practice and will guide
the students as they learn and understand physiological phenomena by themselves.

3. Medical and life support systems (Biological test and Image analysis, Rehabilitation)
Instructors: Tsuyoshi Shiina (Professor, Graduate School of Medicine)
Kuniaki Saito (Professor, Graduate School of Medicine)
Naozo Sugimoto (Professor, Graduate School of Medicine)
Tetsuya Takakuwa (Professor, Graduate School of Medicinge)
Hiroshi Kuroki (Professor, Graduate School of Medicine)
Hiroshi Yamane (Professor, Graduate School of Medicine)
Toshiko Futaki (Professor, Graduate School of Medicine)
Toshihiro Kato (Associate Professor, Graduate School of Medicine)
Kengo Kondo (Program-Specific Assistant Professor, LIMS)

This course aimed to introduce advanced medical equipment used in hospitals and in a home-care setting,
and health care support and rehabilitation in hospitals and nursing-care facility through lectures and seminars.
Students studied overview and understood the importance of integration of medical, welfare and home-care.
Moreover they discussed the demand of medical engineering which develops integrated medical systems based
on requirements in medical practice beyond conventional medicine-engineering collaboration scheme.

[Biological test and Image analysis]

1. Lecture

1.1 Sep. 3,2013  Pathological condition analysis based on omics

» Role of clinical examination in individualized medicine: preemptive medicine and companion diagnostics

- Pathophysiological analysis by omics for new diagnostic agent development: proteomics, metabolomics,
genomics

+ IDO: drug development and diagnostic agent development

1.2 Sep. 6, 2013  Medical image equipment

+ Morphology images of organs: chest X-ray, radiographic visualization of the stomach, X-rays of the digestive
tract, coronary X-ray angiography, mammography, X-ray CT of the head, X-ray 3D CT of the heart, and
full-body MRI.

- Various images of head (morphology and function): X-ray CT, MRI, SPECT, PET, fMRI, cerebral
angiography, MRA, and NIRS.

+ Visualization of morphology and function by light and ultrasound: thermography, fundus photograph, fundus
OCT, endoscope (stomach), endoscope (large intestine), capsule endoscope, endoscope (vessel), endoscopic
ultrasound, and ultrasound (abdomen).
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2. Extramurally seminar
2.1 Sep. 10,2013 Clinical laboratory test company

LIMS students visited a clinical laboratory test company, FALCO biosystems, and observed laboratory
technologists testing. They studied how to test a collected specimen that taken at medical institution and
provide the institution with the test data.

2.2 Sep. 18,2013 Developing manufacturer of equipment

LIMS students visited a developing manufacturer of medical imaging equipment and testing equipment,
Shimadzu Corporation, and observed analyzing devices and medical imaging devices. They learned about the
devices, their developments and their applications by receiving explanations of the devices, interviewing about
development, and touching them. They also learned how to fabricate medical equipment by observing the
assembling processes of X-ray imaging devices.

[Rehabilitation]

1. Lecture

1.10ct. 1,2013  Physical therapy

+ What is required?

- Recognition of current situation: population aging rate, disorders, diseases, and average length of hospital stay
+ Recovery rehabilitation unit

+ Rehabilitation not completed within hospital: the importance of chronic rehabilitation

- Etymology of rehabilitation

» Targets and areas of physical therapy

- New era of developing equipment

1.2 Oct. 4,2013  Occupational therapy

+ Introduction: etymology, characteristics, functions, targets, means, and areas

+ Occupation used in occupational therapy

« History, the number of occupational therapist in Japan and the world, and the number of schools
- Classification of occupational therapy

+ Occupational therapy in psychiatry

+ Occupational therapy in physical dysfunction

+ Examples of disorders and rehabilitations

2. Oct. 7, 2013, Oct. 11, 2013 Seminar
Students improved the understanding of rehabilitation by attending physical therapy and occupational therapy
at rehabilitation unit of Kyoto University Hospital with physical therapist and occupational therapist, respectively.

4. Medical and daily life support systems (Home medical care support)

Instructors: Hidenori Arai (Professor, Graduate School of Medicine and Faculty of Medicine)
Mie Torii  (Program-Specific Assistant Professor, LIMS)

Grade: MC1 Credit: 2

Lecture Forms: Lecture and field trip



In a rapidly aging society, we are under pressure to take increased measures to deal with welfare and medical
care needs. The Ministry of Health, Labour and Welfare recommends community general support in which
older adults can spend their last stage in their own homes and neighborhoods rather than staying long-term care
facilities. To enhance this support, we need strengthening of coordination with welfare and medical care, full
care services, promotion of preventive care, and elderly access features in the home. This course provides the
lectures on basic characteristics of elderly patient life and also provides field trips to welfare facilities. We will
focus on the present condition of older adults and aim to promote dialogue and consideration of how to advance
medical support systems and equipments.

Sep. 17", 2013 Lecture (1)
A. Background of an aging society: The trend in Japan and other countries
B. The characteristics of older adults:
Progression of physical/physiological and mental/social function
C. Diseases associated with older adults

Sep. 20™, 2013 Lecture (2)
D. Elderly welfare law and policy:
Outline, background and service content of Long-Term Care Insurance Act

Sep. 25" 2013 Field trip (1)

A. Rehabilitation day care center

This center is a novel day care center which specializes in living rehabilitation, using purpose-built machinery
introduced from countries with developed welfare service infrastructures.
This center provides older adults with physical function evaluation and muscular workout programs supervised
by physiotherapists. In order to understand the importance of prevention and rehabilitation, our students acted
as subjects in the program.

Sep. 27", 2013 Field trip (2)
B. Welfare facilities
These composite facilities consist of 1) intensive-care nursing homes; 2) short-term admission for daily life
long-term care facilities; 3) day-care centers. In order to understand varied care levels, types of healthcare
cooperation and life support services, our students observed older adults who lived in various types of facilities.

C. Community General Support Center

This center is a public consultation center in which care is provided for frail elderly and welfare, health and
medical services are provided by public health nurses and social workers. To understand cooperation with
medical and welfare services, our students visited the center and attended a lecture how their support is provided.

5. English Debate Course and Practice
Instructor:  Christian Altmann, Program-Specific Senior Lecturer (LIMS)

For students in the LIMS program, a weekly course is offered with these objectives: The course intends for
LIMS students to a) improve their ability to form and express their opinions in English, in front of an audience
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with different scientific backgrounds and nationalities, b) improve their ability to react to questions and to
defend their opinion, and c) improve their ability to refute others' arguments.
To achieve these aims, students engage in various exercises: drafting arguments and responses to

counter-arguments, listening to current debate speeches or reading articles on a topic, analyzing the
argumentation and discussing in the group. One main exercise is formal debate; in these debates two teams of
students (3 per team) debate a topic. Students have to give 4-minute speeches presenting arguments and
refutations. Both the debate topic itself and then the debate style are discussed in the plenum. Debated topics
are for example the current reform of the healthcare system in the USA or the problem of publication bias
affecting the publication of clinical trials.

In addition to the English debate course, LIMS students have the opportunity to engage in one-on-one
English discussions with various international researchers related to the LIMS program.

English debate course schedule winter term 2013/2014:

2013/09/05

2013/09/12

2013/09/19

2013/10/03

2013/10/10

2013/10/17

2013/10/31

2013/11/28

2013/12/05

2013/12/12

2014/01/09

2014/01/16

2014/01/23

2014/01/30

2014/02/06

2014/02/13

2014/02/20

2014/03/06

2014/03/13

Introduction: Why debate? (example: UK-House of Commons)

Formal debate: Should nuclear power be continued / discontinued in Japan?
Discussion with Prof Denis Le Bihan on medical screening.

Formal debate: Will the Tokyo Olympics be an economical success?

The healthcare debate in the US — Affordable healthcare act

Formal debate: Should health insurance be mandatory?

Argumentation and Refutation Exercises (Structure of arguments)

Clinical trials: problems with pharma-sponsored research.

Clinical trials: problems with the current scientific publication situation.
Clinical trials: discussion and preparation of arguments.

Formal debate: How can we improve clinical trials? (interest groups: public, medical
professionals, biomedical researchers, pharmaceutical industry)

Exercise: How to prepare an efficient “elevator speech” (summary of students’ research
in a short speech)

Exercise: How to prepare an efficient “elevator speech” (summary of students’ research
in a short speech)

Preparation: Has a lay-person the right to know her genome?
Formal debate: Has a lay-person the right to know her genome?
Guest Professor Marc Teichmann discusses on aphasia.
Emotions and social etiquette in debates.

Using descriptive statistics in debates.

Feedback to/from students and to/from teacher.



6. Mechanics and Dynamics, Fundamental

Instructors:  Kazuyoshi Nakabe (Professor, Dept. of Mechanical Engineering and Science)
Taiji Adachi (Professor, Institute for Frontier Medical Science)
Koji Yamamoto (Program-Specific Associate Professor, LIMS)

The lecture is prepared as one of the Basic Lectures in the LIMS program and starts at the first semester in
2014. First-year master’s students (and second-year master’s students who enrolled in LIMS at September
2013) can take the course. A practical training of this course will be held at the second semester as part of the
course: Biomaterials and Artificial Organs. The syllabus and the program were organized to provide the
fundamental knowledge of mechanics and dynamics to students who do not have a background of mechanical
engineering. The main purpose of the lecture is to mechanically and theoretically understand dynamic
phenomena of the real world using the fundamental dynamics, such as Mechanical dynamics, Material
mechanics, Fluid dynamics, and Thermodynamics. In the practical training, we will also introduce how those
principles of mechanics have been applied to real-world equipments and systems. Through the course, we hope
that students will refine their sense of mechanical engineering necessary for the medico-engineering field.

7. Basic Materials Chemistry

Instructors:  Teruyuki Kondo, Professor
(Advanced Biomedical Engineering Research Unit, C-PiER)
Yu Kimura, Program-Specific Associate Professor, (LIMS)

In academic year 2013, the course started from October, and initially an exercise of organic chemistry was
performed. This exercise was intended to evaluate the actual skills of students. Based on the evaluation, the
review abut basic organic chemistry was lectured with detailed accounts of the exercise. The review especially
emphasized explanations about presuming reaction mechanisms, processes to develop the reaction, and
synthesis strategy. Then, characteristics and synthetic routes of medicines such as sulfa drug, indinavir and
oseltamivir were lectured from the viewpoint of structure-property relationship and mechanism of action. Also
a lot of biomolecules mainly as nucleic acid, saccharides, alkaloids, fatty acids, and terpenes were summarized
to understand their bio-synthesis, functions and the structural correlation, and their metabolism. In contrast,
biomaterials as a large bulk material for clinical use have many characteristic properties, such as bioavailability,
biocompatibility, antithrombogeneity, or other bioactivities, the lecture summarized these properties with the
explanation in molecular level. Also in the lecture, we put emphasis on understanding not only of basic
requirements as biomaterial, but also of the reason why the material 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, we are scheduling to evaluate students on the proficiency and
utilizing ability of obtained knowledge.

8. Molecular Analysis of life
Instructors: Yasuo Mori (Professor, Graduate School of Engineering,
Department of Synthetic Chemistry and Biological Chemistry)
Miyuki Nishi (Program-Specific Associate Professor, LIMS)
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To understand analytical methods that clarify roles of molecules in controlling biological functions,
fundamental techniques and knowledge will be acquired in this course. Specifically, we will focus on structures
of genes and proteins, analyses of dynamics of proteins and 2nd messengers. 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 leading
program.

Oct./4/2013 Lecture
Orientation

Nov./29/2013 Lecture and Practice
Analysis of genes and determination of DNA
sequences

Dec./6/2013 Lecture and Practice
Transport and localization of biomolecules
A. Tagging and detection of biomolecules
B. Fluorescent proteins

Dec./13/2013 Lecture and Practice Cellular signals and metabolism
A. 2nd messengers (Ca2+, IP3 etc)
B. Temperatures, energy metabolism and transduction, ATP production

Dec./20/2013 Lecture and Practice
Structural determination of
proteins - primary to quaternary
structure (including mass
spectrometry)

Dec./27/2013 Presentation
10 min. presentation per person
and discussion

9. Biopharmaceutics
Instructors: Kazuhisa Nakayama (Professor, Graduate School of Pharmaceutical Sciences)
Yoshinobu Takakura (Professor, Graduate School of Pharmaceutical Sciences)
Mitsuru Hashida (Professor, Graduate School of Pharmaceutical Sciences)
Yuriko Higuchi (Program-Specific Senior Lecturer, LIMS)



This lecture toward “Biopharmaceutics” will be provided to 2nd-graders. In this lecture, we will introduce
the anatomical and physiological characteristics of tissues in the body to understand drug disposition processes,
including absorption, distribution, metabolism, and excretion. Then, we will explain the mechanisms of drug
disposition in each process, and provide the basic concept and its application example of drug delivery system
(DDS). In this year, based on the lectures provided in the faculty of pharmaceutical sciences in Kyoto
University, we have arranged the contents by adding basic information, and prepared new slides and hand out
to be more familiar with students of another background.

10. Medical Chemistry
Lecturer: Dai Watanabe (Professor, Dept. of Biological Sciences)
Motoko Yanagita (Professor, Dept. of Nephrology)
Shigekazu Nagata (Professor, Dept. of Medical Chemistry)
Nagahiro Minato (Professor, Dept. of Immunology and Cell Biology)
Makoto Noda (Professor, Dept. of Molecular Oncology)
Taku Hasegawa (Program-Specific Assistant Professor, LIMS, Dept. of Biological Sciences)

This course is designed to introduce biochemistry and molecular biology for students with training in
engineering. With the help of the faculty in Graduate School of Medicine, molecular mechanisms of disease
are emphasized, from basic knowledge to recent researches. The lectures for this academic year were held
in March, 2014.

The primary aim of this course is to comprehend common diseases based on biochemistry and molecular
biology and further to realize current approaches to cure the diseases. Assuming the knowledge in
undergraduate biology, the mechanisms of disease are explained from the view of biochemistry and molecular
biology: diabetic caused by abnormal metabolism and cancer by a failure in cell cycle, for example.

Acquiring knowledge about molecular mechanisms of disease, this course is expected to foster engineers
who can develop novel approaches for medical technologies or instruments. To help the students to study in
an unfamiliar field, a website with technical terms for this course has made available; the students are
encouraged to prepare for the lectures. In addition, the program-specific staff in LIMS will closely support
the students to deal with individual problems for studying.

11. Regenerative Medicine
Instructors: Yuji Hiraki (Professor, Institute for Frontier Medical Sciences)
Atsuko Sehara (Professor, Institute for Frontier Medical Sciences)
Aki Takimoto (Program-Specific Assistant Professor, LIMS)
Fuminori Sato (Program-Specific Assistant Professor, LIMS)

As we’re going to open a new course of regenerative medicine, we made a syllabus.
In Institute for Frontier Medical Science, we conduct research on studies related to regenerative medicine, such
as basic biology, stem cell biology and engineering, as well as applied studies on it.
By taking this course, students can comprehend the relation between basic studies and applied. Moreover, this
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course includes a lecture of biomechanics, and they will learn newest researches as well as basic studies related
to regenerative medicine, biology, engineering and mechanics.

12. Introduction to Numerical Simulation
Instructor:  Takehiko Kinoshita (Program-Specific Senior Lecturer, LIMS)

This course introduced methods of simulation for physical and biological phenomena from mathematical
viewpoint. The process of simulation is three-fold:

1. Modeling: derive a differential equation which models the phenomenon under consideration.
2. Solving: Nondimensionalize the equations and solve them.
3. Visualizing: visualize the solution and analyze its properties.

It is important for modeling to recognize the variables with appropriate dimensions and to derive a
relationship between them. It is also important to verify whether the derived equations have appropriate
dimensions. Nondimensionalization enables us to reduce the number of parameters without loss of generality as
well as to obtain equa- tions for nondimensional quantities. | emphasized these three points in the course, and
the students achieved a comprehensive understanding about them.

Differential equations are classified by solvability by quadrature. Solvable equations are further classified as
follows:

Individual linear differential equation of the first order.
The type of separation of variables, homogeneous, exact differential equation, Bernoulii, and Riccati.
Simultaneous linear differential equation of the first order with constant coeffi- cients.

I taught how to use formula manipulation system in order to compensate for students’ ability to calculate, and
the students learned how to solve equations above by using it. Besides, the students learned how to compute
(partial) derivative, integration, Taylor series, Fourier transform, and Laplace transform by the formula
manipulation system. It will be very helpful for the students in many ways.

Numerical simulation is necessary for analyzing differential equations which are not solvable by quadrature.
Scilab was adopted as the numerical computation software in the course. | taught how to use Scilab:
matrix operations, conditional expres-sions, loop, user-defined functions, file input/output, visualization, and
animation. Moreover, | taught some numerical methods for solving ordinary differential equa- tions: the Euler
method, the modified Euler method, the Runge-Kutta method, and the Dormand-Prince method. Since we did
not have sufficient time for exercise, the students were not able to learn programming for the numerical
methods sufficiently. Much exercises are due to be carried out next year.

In the last part of the course, | taught the qualitative theory of ordinary differential equations and the error
analysis of numerical solutions. Especially, | introduced the stability and bifurcation theory of equilibria.
Moreover, | explained the validated computational method for solutions of ordinary differential system.

13. Minimally invasive therapy
Instructors: Takeshi Kimura (Professor, Department of Cardiovascular Medicine)
Susumu Miyamoto (Professor, Department of Neurosurgery)



Yoshiharu Sakai (Professor, Department of Gastrointestinal Surgery)

Shinji Uemoto (Professor, Department of Hepato-Biliary-Pancreatic Surgery and
Transplantation)

Osamu Ogawa (Professor, Department of Urology)

Masahiro Hiraoka (Professor, Department of Radiation oncology)

Kyoichi Takaori (Program-Specific Associate Professor, LIMS)

Lectures and practical seminars about minimally invasive therapies have been given under supervisions by
Professors Takeshi Kimura, Susumu Miyamoto, Yoshiharu Sakai, Shinji Uemoto, Osamu Ogawa, and Masahiro
Ogawa, Kyoto University Graduate School of Medicine.

Lectures included “Minimally invasive surgery in hepato-biliary-pancreatic surgery and transplantation
(orientation inclusive)”, “Minimally invasive surgery for digestive diseases”, “Minimally invasive therapiesin
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
seminar room of LIMS in the G building of MedicalFaculty or at the Kyoto University Hospital.

As shown in the Figure, the attendants of the course observed the procedure of laparoscopic pancreatic
resection, which was carried out by Dr. Kyoichi Takaori, a LIMS mentor for “Minimally invasive surgery in

hepato-biliary-pancreatic surgery and transplantation”, at the operation theater of the Kyoto University Hospital.

Moreover, the attendants experienced laparoscopic surgery by themselves with a simulator at the Kyoto
University Hospital during the course of “Minimally invasive surgery for digestive diseases” and observed
procedures of gastrointestinal surgery 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.
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Examples of staff activities
Activity report for community health care and observation in South Korea
Mie Torii (Program-Specific Assistant Professor, LIMS)

The prevalence of the elderly population (over 65 years) in South Korea is over 11% (2010) and is rapidly
approaching that of Japan (25%).

I visited the Incheon Namdonggu Health Center and some hospitals to observe South Korean community health
care and support practices, and | also visited to Seoul University to observe instructional systems.

(1) Incheon Namdonggu Health Center
The public health care services differ between district and local governments. The Incheon Namdonggu Health
Center places emphasis on the welfare and ongoing evaluation of 500,000 people (older adults; 70,000) of
Namdong-gu. This center consists of 1 division and 3 departments (health administration / health promotion /
food hygiene).They have medical offices (comprehensive medical care / Non-smoking clinic / traditional
Chinese medicine) and offer the services of primary prevention to the local inhabitants as follows.
Atopic dermatitis and asthma health management
Sterilization :prophylaxis services and countermeasures for viral infection
Dental health: Treatment fee assistance for indigent patients
Health club for pregnant women (nutritional education)
Immunization program
Chronic disease management
Dementia awareness program

Suicide prevention program

©®0e o600 06

Lunch management program
I was able to visit all of the facilities above and learn the procedures and methods of care in Korean medical

institutions. This was of great importance to my studies.

(2) Samsung Hospital
This hospital handles 3000 outpatients per day. | observed the diabetes center and breast cancer center,
intestinal and stomach cancer center. | saw a demonstration of an internet interview system that the hospital
uses to gain basic information of the patients’ complaints while they are waiting to consult with the doctor. The
patients can also use the system to check their own vital signs and basic health data. After the demonstration, |

met with the hospital director to discuss the role of the hospital in providing care for local residents.

(3) Gangnam Severance Hospital
This hospital is based in the local community and offers various services for the citizens for them not to feel

afraid of visiting the institution.



I observed a rheumatoid arthritis outpatient (RA) clinic. The clinic handles approximately 40 RA patients per

day. I discussed with the doctors on each RA patient’ status as well as clinical research topics.

(4) Department of Nursing in Seoul University
Seoul University is one of the most famous universities in South Korea. It has an extensive research foundation
and productive educational system. The university places special emphasis on medical informatics and on
sending medical students abroad to learn various languages.
Seoul University researchers are well-connected with Seoul University’s hospital staff. The students are

educated under a special program which is designed by university staff and hospital staff

My tour of South Korean institutions enabled me to understand the different approaches between South Korea

and Japan when facing various medical challenges.
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Report on attendance at the Annual Meeting of the Physiological Society of Japan

Yasuharu Hirai (Program-Specific Assistant Professor, LIMS)

| attended the 91st Annual Meeting of the Physiological Society of Japan held on March 16-18, 2014 in
Kagoshima, Japan. The first purpose of my participation was to hear the program for education of
physiology hosted by the Physiological Society of Japan. In these years, the Physiological Society of
Japan is making a strong effort on advances in physiology education, specifically through fostering
highly-qualified educators. Educational Lectures and Model Lectures are given in the annual meeting,
and participants fulfilled the several requirements will be certified from the Physiological Society of
Japan as “physiology educator”s. In the LIMS program, we should educate the students with non-medical
background to have the medical knowledge comparable to students who graduated medical schools;
however, the same amount of physiology course hours could not be provided in the LIMS curriculum.
Accordingly, the course is organized with minimum essential topics. This educator program was very
helpful to make LIMS lectures better, and consequently more effective, especially in the topic outside of
my specialty.

The other “regular” presentations in this meeting were also useful for physiology lectures. There were
a lot of presentations about the work on traditional fields of physiology like a vegetative function, which
have decreased in other conferences nowadays. Many physiology scientists, and also I, research a brain
otherwise neurons that are regarded the last frontier in natural science. However, the lecture for students
mainly consists of the story and knowledge of traditional physiology. My second purpose in this meeting
was to learn the advance studies in the field of traditional physiology. My most impressive study in this
meeting was the research of synaptic plasticity that using neuromuscular junction and binominal
distribution analysis, because | teach the synaptic quantal release at the neuromuscular junction and use
the Poisson distribution analysis (that is a specific case of binominal distribution) in the practice of
physiology for students. It tells me that traditional methods and theory are still available for recent

research, while it may not be surprising.

The third purpose was having the communication with other scientists. Recently, many researchers who
have educational background other than physiology have joined the Physiological Society. | actually
could have the opportunity to meet a person who has the professional engineering background and could
make an exciting discussion. Unfortunately, | could not take LIMS students in this meeting, but | do
believe that the Annual Meeting of the Physiological Society of Japan is fruitful place not only for
teachers but also all LIMS students.



Activity in the 131th annual meeting of the pharmaceutical society of Japan
in Kumamoto

Yuriko Higuchi (Program-Specific Senior Lecturer, LIMS)

The pharmaceutical society is the biggest academic society in Japan, which are making major
contributes in the pharmaceutical sciences. Pharmaceutical sciences are based on physics,
chemistry, biology and a wide range of life sciences fields. These all contribute to the health and
welfare of human beings through the creation, production, supply, and prescription of medicines.
In this society, there are more than 20,000 members, who are working in a company, university,
hospital, pharmacy etc.

| attended the 131th annual meeting held in Kumamoto. In the 3 days of the meeting, there
are 12 special lectures, 6 special symposium, 59 symposiums, and a lot of oral and poster
presentation. In special lectures, speakers were experts who were invited from government
office, company or other field such as medicine, engineering, not only in Japan. Each special
symposiums was focused to hot topic in the various fields about the relationship between patient
and the industry of pharmaceutics, the education in the university, the new grant system, carrier
path for female researchers, etc. Some of special symposium co-organized with foreign or
international pharmaceutical society. | gave an oral presentation of my current data about
“Evaluation of adhesion between vascular endothelial cells and mesenchymal stem cells
modified with peptide-PEG-DSPE”, and acted the chairperson in the session about the
development of targeted delivery system.

As | mentioned above, because the pharmaceutical sciences based various fields, this annual
meeting is a good chance to get the topics in the other field. | could get the latest information in
the other area. Since | have a class of Bioharmaceutics in LIMS, in order to collect information
for my lecture, | heard symposiums about pharmaceutics presented by pharmaceutical industry
or pharmacist working in the hospital or pharmacy, such as “How to improve drug absorbance
through skin”, “Responsible use of medicine”, “the new role of pharmacist in the diabetes
management”, “Improved education to grow up pharmacist who can work in the relation in
clinical team” etc. Moreover, | could get latest information about basic research, “New
technologies to evaluate vital phenomena”, “Genome engineering technology to support drug
discovery”. Those topics of education or research would be a great help to give lecture or to do

basic research supporting this LIMS project.
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Activity report for Japan-Korea Joint Meeting of Pancreatic Surgery
Kyoichi Takaori, MD, PhD (Program-Specific Associate Professor, LIMS)

Japan-Korea Joint Meeting of Pancreatic Surgery was held in Wakayama Marina City Royal Pines Hotel,
Wakayama, Japan, on February 7th, 2014. The purpose of the meeting was to promote exchanges of information

regarding pancreatic surgery among Japanese, Korean, and other international delegates.

Specialize in minimally invasive surgery and treatments in the LIMS program, | have been interested in
minimally invasive surgery for pancreatic diseases. Minimally invasive surgery for the gallbladder became a gold
standard in 1990’s. Typically, a laparoscopic cholecystectoy, removal of gall bladder for diseased organ including
gall stones, is widely performed in many local hospitals. The surgical techniques for the gallbladder are relatively
simple and it is a reason why this procedure has become so popular. In contrast, pancreatic surgery is one of the
most challenging fields in abdominal surgery because of complicated anatomy of the pancreas and significant
postoperative morbidities such as pancreatic fistula. Minimally invasive surgery using a laparoscopic approach
has been considered unsuitable for such complicated surgical procedures because there were some technical
limitations in a larparoscopic approach; e.g. lack of tactile sensation, two-dimensional vision, etc. Accordingly,
minimally invasive pancreatic surgery has been Pandra’s Box for years. In 2004, | have performed a laparoscopic
duodenum-preserving pancreatic head resection, one of the most complicated surgical techniques, for the first
time in the world, and another complicated procedure, laparoscopic pancreaticoduodenectomy, for the first time in
Japan. Since then, | have been involved in developments of minimally-invasive pancreatic surgery. At the same
time, as the chief of pancreatic surgery in the board certification system endorsed by Japanese Society of
Endoscopic Surgery, | have been engaged in educations for young surgeons learning minimally-invasive
pancreatic surgery all over the country. Therefore, it was very important for me to attend this meeting and to
participate in discussion about minimally invasive pancreatic surgery. There were several presentations including
the lecture entitled “Outcome following DP-CAR (distal pancreatectomy with celiac artery resection) in the
adjuvant setting for initially unresectable pancreatic body cancer” presented by Professor Satoshi Hirano,
Hokkaido University. He presented his techniques of DP-CAR procedure and admitted that he had performed the
procedure only by open approach with a big laparotomy. | pointed out that complicated procedures such as
DP-CAR might be challenges for minimally invasive approaches. New concepts such as artery-first approaches
may overcome such challenges. Furthermore, | referred to the significance of neoadjuvant and adjuvant therapies
in order to enhance the merits of minimally invasive approaches in the setting of pancreatic cancer. Professor
Ho-Seong Han, Seoul National University, agreed with my opinions and extended invitation for me to
Korea-Japan Joint Meeting of Pancreatic Surgery, April 11" to 12™, 2014, and to the 9" International Postgraduate
Course of Laparoscopic Surgery in Seoul, May 30" to 31, 2014. Upon his requests, 1 delivered a lecture on
neoadjuvant chemoradiation therapy for borderline resectable pancreatic cancer and another entitled “Artery-first
distal pancreatectomy by open, laparoscopic and robotic approaches”. Through the participation and discussions
in these meetings, it has been acknowledged that many technical challenges must be overcome by more advanced
technologies until minimally invasive pancreatic surgery shall be practiced safely. In conclusion, minimally
invasive treatments including minimally invasive pancreatic surgery are key issues in the LIMS program, which is

expected to promote further applications of high-technology engineering to minimally invasive surgery.
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Major equipment installed in Academic Year 2012

No.

Name of equipment

Purpose of installation

Cryostat CM 1950

This equipment is used to make tissue sections of patients for a pathological examination.
Using this device, students will learn how to manipulate the patient specimens and what to do
avoid infection from the samples.

Light Cycler Nano

In the lab course of physiology and neurobiology, students are encouraged to learn how the
cell membrane properties are linked with the transcription levels of the ion channel genes.
Electrophysiological experiments provide dynamic information on the membrane
excitability in real time. Simultaneously, the cytoplasmic components from the investigated
cells are used for the subsequent analysis of the transcribed mRNAs using the
desktop-biochemical device just by the side of the recording setup. Real-time PCR using the
Light Cycler Nano quickly yields static information of the cellular states at the moment of
projects recording. Students should understand the advantage and disadvantage of these
experiments for the future application in their own projects of LIMS program.

All-in-One Fluorescence
Microscope

By using this fully-integrated fluorescence microscope and practicing microscopic
observations, students can understand the basic principles and techniques of
immunohistochemistry routinely used in basic and clinical medicine, and advantages and
disadvantages of a fluorescence microscope compared with a light microscope. Furthermore,
students can realize the importance of collaboration for biomedical engineering as this
equipment takes up less space without need for a darkroom, and an automated stage,
six-mount lens turret, and filter turret allow users to perform imaging in a fraction of the time,
while operating the system entirely from the software menu.

Intelligent Multispectral
Slide Analysis System

This system (Vectra 2) merges automated slide-handling, multispectral imaging technology,
and unique pattern-recognition-based image analysis into a powerful system for clinical
studies. This system accurately measures protein expressions and morphometric
characteristics in distinct tissue regions of interest or on whole slides. Sections can be labeled
with either immunofluorescent (IF) or immunohistochemical (IHC) stains, or with
conventional stains such as H&E. With IF or IHC, single or multiple proteins can be
measured on a per-tissue, per-cell, and per-cell-compartment basis, even when those signals
are spectrally similar, are in the same cell compartment or are obscured by autofluorescence.
By experiencing this most advanced instrument for extracting proteomic and morphometric
information from intact tissue sections, students can realize the potential of interdisciplinary
collaboration on developing medico-technical methodologies and instruments for
monitoring, diagnosing and treating patients.

The StepOnePlus™
Real-Time PCR System

Real-time polymerase chain reaction (PCR) is a laboratory technique of molecular biology,
which is used to amplify and simultaneously quantify a targeted DNA molecule. This
technique is now essential for laboratory identification of bacteria and viruses and diagnosis
of genetic diseases and cancers. This system is perfect for both first-time and experienced
users, and is able to deliver precise results for a variety of genomic research.




Shadowless lamps lighten up with reproducible: lack of shadow, strong illumination, focal

6 | Shadowless Lamp depth and color which are important for observing organs in detail during anatomical
practice. This shadowless lamp is necessary for teaching students.
. . . Observation of the axillar region needs abduction of the shoulder joint; the arm will be placed
Simple Dissecting - . : A o
7 | Table special edition.” on a storageable side table of this equipment to fulfill this purpose. To observe further inside
after an organ is removed, space to temporarily store this organ is necessary. This equipment
FSK-P(custom-made) -
has four storageable buckets for this purpose.
This equipment is a microscope with the characteristics of: producing high-resolution
8 Confocal Lazer images, ability to reconstruct three dimensional information, and making beautiful images
Microscope out of a thick sample with variable focal lengths. It is indispensable for observing cells of
each organ for clinical research and is necessary for teaching students.
This system can be used for isokinetic strength evaluation of all human joints in the body. It
. is an indispensable machine in the rehabilitation field. Especially, since the most recent
Strength Evaluation . . . .
9 Svstem version of this system can also evaluate passive torque, it can be used to evaluate the effect
y of stretching exercise. Isokinetic muscle training of the whole body can be performed using
this equipment.
10| Anai hv Svst This system will be used for demonstration of devices for intravascular treatment and also
ngrograpny System devices which are developed by LIMS students will be evaluated by this system.
Liquid Ch h Drug delivery systems (DDS) are growing research area. LIMS students learn various DDSs.
11 Iqui romatograph-| ;g system will be used for evaluation of released amounts of drugs in in vitro and in vivo

Mass Spectrometry

experiments.

91



ERBEE )—T409 700 LFTELERADFZER
No. % REEM
AEEHERIE BERBOTERS) F@BITZIZENT, AL KR
| ey —s— HBERD—DELTEDHEAFIEME T HEFTICAL., -, Al%E
R E2ERLGS MO FILEN - LLEBROEE ICH T M0
BEICEALS,
INARE—K-TI4)L AEHEERIE. MO0 RBPERNIMEIFRIERIRE R
5 AA—DUThAS BAEEZTN, HlEDTE . EHRE. BHEESEZMT TS a&a
2D Flow Master PIV BELT. B IEEEIC a*oL\’C%Eb“%ﬂiﬂ’ﬂﬁﬁ@Eﬁﬁﬂs%ﬁﬁéﬁ
fRNTEE 5LDTH 5,
AERFHEREL. PENEREBRERUA AU DEBREEE1T
5 ERERED S=HDEDTHD, kY., INtEaED R LR EEONE
AA—=DUG AT I [REBIZDWTEREZRENHBELDIC, INHEEEEZDREEME T 5%
I D EARER D,
TITR2RPEMN, T —IHRR—Tr—0OREF TS5 EXFEHEL
4 MRIZEE MAGNETOM TERITHIEDTHD. KxlEHERIIEERATIEIR, AEBMIZEE

Trio Tim 7y 749 L—K

RASN=MRITH D, REBRZEFHMMBREAICHKESh =R
ET7VTTL—F(ERESEDEHFRVFHEIE) T 5,

Jl e 1 = AR R R T 152
== TV RT L

D2al—2ar - AFILSRIZEFTRHaVE 1 —2FHIE T T, RIRERTE
TEEFRDEHETIL(FREE), BAARS. DT BE. &
EOBRE. ZFEEDOUNEICHLTEIBIZIA—RN\YIT L4559
TATEI2aL—2—)EAVWTEEE1T5. ShIZkY, FEIEURY
DENWERLELEENTED,

ADEXDFBETROEREROBITT —2ZRASE TAET

6 EEFHEITHOM ELVARATLTHY. FENEHEBEBOEHEMN TRELETEXIETS

SRT L FHOD)NE)T—2avIZEWTHEERITIMEEEIER=0HIC
FR9T 5,

EZBABBREREZRICEEIN-7O0—HS S A—42—DL—HF—

405nm L—H— 7T LU—FTCRIEIZAE TE2ENLEBRARRBLELY, KB

TvITL—RFubk
(BD FACS Canto I FH)

BIBEEDTITINRADDL, CNIZKYBANMKLGE DWINERRLED
RENHFIZELARN)LTRIEEERY  TEEZFOA) XI5 LITEST
REEFDBTAEEFRDETHRENTHS,




Major equipment installed in Academic Year 2013

No. Name of equipment Purpose of installation
This cell sorter is used in the lecture "Molecular Analysis of Life" to understand the functional
1 | Cell Sorter bases of cutting edge equipment. Specifically, it is used to isolate different types of cells that
comprise the body and to analyze and compare their signaling characteristics.
High-speed Digital This system performs the cell image photographing and image processing concerning the cell
’ Imaging Camera which flows in a micro channel for the purpose of analyzing the size, deformation amount,
2D Flow Master movement speed, etc.,, and students conduct the visualization experiment of cellular
PIVAnalyzer characteristics using this system in the practical training in mechanical engineering.
. . The imaging system is intended to instruct the graduate students about the imaging and
Hi-speed Imaging S . . . ;
L2 electrophysiological analyses of neuronal activity. This should promote their understanding of
3 | System for Monitoring . . - . . .
- the molecular and cellular basis of neural function, and improve their practical skills for advanced
of Neuronal Signals . : . .
technology on studying brain function and dysfunction.
3T Whole-body MRI The scanner was upgraded from a 3T research scanner in terms of coils for educational purpose
4 | Scanner :MAGNETOM | for students in engineering and science fields.

Trio-Tim (upgraded)

Although this is installed in the Kyoto University Hospital area, no clinical usage is considered.

Advanced Full-body
Interactive Simulator
(Simmom & Simbaby)

SimMom is an advanced full body birthing simulator with accurate anatomy and functionality to
facilitate multi-professional obstetric training of delivery management. SimBaby is the advanced
infant patient simulator for team training-for routine care to critical emergencies. With realistic
anatomy and clinical functionality, SimBaby is ideal for training all aspects of infant care.

Occupational
Performance and
Activity Analysis
System

This system comprises of eye movement tracking equipment, force plates measuring instruments
that measure the ground reaction forces generated by a parameters of biomechanics and 3D
motion capture analysis equipment. They are synchronized among all. Graduate students can
learn the measuring and analysis methods of human activities that are integrated with physical,
cognitive and psychological function.

BD 405nm Laser
(upgraded)
(for FACS Canto 1I)

The upgrade enables our flow cytometer to analyze leukemic cells with maximum of 8 colors,
which is the current international standard for minimal residual disease (MRD) detection.
This will facilitate the students to learn the cutting edge skills for MRD analysis.
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Researchers from abroad in Academic Year 2013

No. Name/Title/Affiliation Duration of stay Purpose of visit
Denis Le Bihan Lecture on medical engineering with high-field MRI and
Professor and Director training in debate in English to LIMS students
) Sep.16-29, . . ) g N .
1 |NeuroSpin 2013 Subject of instruction: Magnetic Resonance Imaging Diagnosis
CEA-Saclay Center Holding the special seminar entitled “Ultra High Field of MRI”
France on September 27
Robert Turner
Professor and Director Lecture on medical engineering with high-field MRI
5 Department of Neurophysics Sep. 24-28, [Subject of instruction: Magnetic Resonance Imaging Diagnosis
Max Planck Institute for Human 2013 Holding the special seminar entitled “MRI Hardware” on
Cognitive and Brain Science September 25
Germany
Michael Poole Lecture on medical engineering with high-field MRI
3 Researcher Sep. 22-28, |Subject of instruction: Gradient Coil
Institute for Neuroscience and Medicine 2013 Holding the special seminar entitled “Gredient Coil” on
Germany September 26
Denis Le Bihan
Professor and Director Lecture on medical engineering with high-field MRI together
. Nov. 12-Dec. 1, | . L. . .
4 [NeuroSpin 2013 with training and assessment of English debate skills of LIMS
CEA-Saclay Center students
France
Denis Le Bihan
Professor and Director Lecture on medical engineering with high-field MRI together
. Jan. 25-Feb. 19, | . . -
5 [NeuroSpin 2014 with training and assessment of English debate skills of LIMS
CEA-Saclay Center students
France
Roland John Mayer Lecture on biomedical science
6 Emeritus Professor Mar. 5-12, Holding the special seminar entitled “Brain Protein
University of Nottingham 2014 Homeostasis, Engineering, Aging and Neurodegeneration” on
United Kingdom March 6 and 11
Michael E. Goldberg
David Mahoney Professor
Brain and Behavior Lecture on brain and behavior, neuroscience and
Departments of Neurology, neurobiology
7 Psychiatry, Ophthalmology Mar. 15-21, Holding the special seminar entitled "The brain's system in
Department of Neuroscience 2014

Director

Mahoney Center
Columbia University
US.A

the selection of relevant information in the real world" on
March 17
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Reports for inviting researchers from abroad

MRI Special Seminar

Hidenao Fukuyama (Professor)

Denis LeBihan is the director of Neurospin in France. Neurospin is the large
laboratory of MRI, and is now building up the 11.7T MRI (the largest MRI on the

world). He talked about the MRI systems, and diffusion MRI sequences, which is
made by himself. The diffusion sequences are now utilized in the clinical use for
detection of infarcted area of the brain within 30 min after onset, that is the good tool
for treatment of stroke. There are other cellular level water molecule movements in case
of brain function activation. This will be another tool for MRI activation study from
blood oxygen level dependency phenomenon discovered by Dr. Seiji Ogawa.

And also English debate with the students. French persons are good at debate and the
students were trained effectively. Several times of English debate with the students will
prompted them how to contact with the foreign researchers and officers.

Robert Turner is the section director of Max Planck Institute of Leitch for
Physics of MRI. The physical aspects of MRI were talked and the students were trained

how MRI is operating. The details of MRI will be difficult for the students, but they
were seriously taught by worldwide famous researchers, then they will be influenced by
the medical sciences based on the various aspects of basic sciences. Robert Turner is
one of the physicist of MRI and neuroscientist, which will be a good change for the
students to see such kind of multi-disciplinary teacher.

Dr. Michael Poole, belonging to Institute of Neuroscience and Medicine, Jiilich
Research Institute, Germany, arrived Japan on Sep/23rd and visited Kyoto University

from 24th to 27th.

He is an MR physicist and his main research field is gradient coil design and simulation.
He joined the lecture course from 24th to 27th and gave a lecture on 26th about gradient
coil engineering. The contents of the lecture are, brief introduction of Jilich research
institute and gradient coils in MRI scanner, designing gradient coils, gradient coil

construction, gradient coil performance and recent developments in gradient coils.



Poster

‘»‘\%\' Training Program of Leaders for Integrated Medical System
@ for Fruitful Healthy-Longevity Society (LIMS)

MRI Special Seminar

24-27t September, 2013
10:30-12:00

Presenters
24 - Dr. Hideaki Maeda, RIKEN, JAPAN
NMR®D 8 5 %151k Super high field NMR

25t - Dr. Robert Turner, Max Planck Institute
for Human Cognitive and Brain Sciences, GERMANY

MRIAN®D/\—F™9 7 MRI Hardware

26t : Dr. Michael POO|€, Institute of Neuroscience
and Medicine, Forschungszentrum Jilich, GERMANY

(E&E35a4J)L Gradient Coil

27t : Dr. Denis Le Bihan, Neurospin, FRANCE

HBEHEMRI  Ultrahigh-Field MRI

Venues

24th & 25t : R ERFENGIR3EEE =
Seminar Room, 3F, Bldg. G, Faculty of Medicine Campus

26th & 27t : EREEANGH2ME I —=A
Seminar Room A, 2F, Bldg. G, Faculty of Medicine Campus

R#RFE ZEMEHEAREELF— BERFUHSOBREERARI-VIEBE UMSEHE)
Research and Educational Unit of Leaders for Integrated Medical System (LIMS),
Center for the Promotion of Interdisciplinary Education and Research, Kyoto University

TEL:075-753-9334 E-MAIL:info@lims.kyoto-u.ac.jp HP:http://www.lims.kyoto-u.ac.jp/
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Reports for inviting researchers from abroad

Lecture on biomedical science
Jun Fujita (Professor)

Prof RJ Mayer has a major long-standing interest in chronic neurodegenerative
diseases to include Parkinson’s disease and “dementia with Lewy bodies” which was
discovered neuropathologically by ubiquitin immunohistochemistry by him and his
colleagues. Recently, his group has succeeded in conditionally ablating a proteasomal
ATPase gene (S4 = psmcl), and thus 26S proteasome, in different regions of the mouse
brain. Depletion of 26S proteasome in the cortex, hippocampus, striatum and amygdala
recapitulates, for the first time, neuropathological features and behavioral abnormalities
of dementia with Lewy bodies, while depletion in the substantia nigra generates a new
model of Parkinson’s disease. He has been using these mouse models, for example, to
evaluate ligands for PET scanning of human brain, and to obtain data on metabolites by
NMR spectroscopy. These two studies rely on equipments designed by medical
engineers that would be impossible without engineering. During his stay in Kyoto, he
gave two seminars on these subjects to students in Leaders for Integrated Medical
System (LIMS) for Fruitful Healthy-Longevity Society Program. During and after the
lectures, students asked several questions and discussed eagerly with him. He visited
and had discussions with LIMS professors, Prof Hidenao Fukuyama, Prof Ryosuke
Takahashi, and Prof Jun Fujita. His background, research interests and commitment to
the understanding, diagnosis and treatment of chronic neurodegenerative disease fitted

very well with the objectives of the program.



Reports for inviting researchers from abroad

Lecture on brain and behavior, neuroscience and neurobiology

Kenji Kawano (Professor)

Dr. Michael E. Goldberg is the David Mahoney Professor of Brain and
Behavior at the Departments of Neuroscience, Neurology, Psychiatry, and
Ophthalmology at Columbia University College of Physicians and Surgeons, as well as
the Director of the Mahoney-Keck Center for Brain and Behavior Research at Columbia
University Medical Center. Dr. Goldberg is also a member of the Kavli Institute for
Brain Science at Columbia University. He is also a member of National Academy of
Sciences, former President of the Society for Neuroscience (SfN) and Chairman of the
Society's Committee on Animals in Research. He arrived in Japan on 3/16 and joined
the lecture course from 3/17 to 3/20. He gave two lectures to students and other
participants on 3/17 and 3/20 and carried out discussions with them. His lectures
primarily focused on the psychophysics and physiology of cognitive processes in the
monkey: visual attention, spatial perception, and decision making. His visit provided
good opportunities for students to learn how to debate in English and communicate with

world's leading researchers.
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of Molecular Biology, NIMH
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Henry S. Eden, M.D., Ph.D., Deputy Scientific Director, NIBIB
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2013/3/28
Robert B. Innis, M.D., Ph.D., Chief, PET Neuroimaging Sciences Section, Molecular
Imaging Branch, NIMH




Activities in Foreign Countries Academic Year 2012

[Staff]

Name

Affiliation

Position

Date of
Departure

Period
(days)

Destination

Aim

Hidenao
Fukuyama

Human Brain
Research
Center,
Graduate
School of
Medicine

Professor,
LIMS
Program
Coordinator

February
1, 2013

United
States
of
America

Feb. 1-4, 2013

Meeting with Dr. Adam Gazzaley, M.D., Ph.D.

Associate Professor of Neurology, Physiology and Psychiatry
Director, Neuroscience Imaging Center

University of California, San Francisco U.S.A

about LIMS internship program

2 | Kayoko Ishii

LIMS

Program-
Specific
Professor

February
24,2013

Germany

Feb. 25, 2013

Meeting with Dr. Christopher Coenen, Prof. Dr. Michael Decker,

Dr. Michael Rader, Dr. Bettina Johanna Krings,

KIT (Karlsruhe Institute of Technology), ITAS (Institute for Technology
Assessment and Systems Analysis), Karlsruhe, Germany

about LIMS internship program

Feb. 26, 2013

Meeting with Prof. Dr. Nikos K. Logothetis, Dr. Yusuke Murayama,
Physiology of Cognitive Processes (AGLOGO), Max-Planck Institute for
Biological Cybernetics Tuebingen, Germany about LIMS internship program

Feb. 28, 2013

Meeting with Dr. Burkhard Maess

Max Planck Institute for Human Cognitive and Brain Sciences,

Group Leader: MEG and EEG: Signal Analysis and Modeling, Leipzig, Germany
and

Meeting with Dipl. Psych. Corinna Bonhage, Max Planck Institute

for Human Cognitive and Brain Sciences, Leipzig, Germany

about LIMS internship program

Masao
Matsuhashi

LIMS

Program-
Specific

Associate
Professor

March
24,2013

United
States
of
America

Visiting NIH, Bethesda, MD, USA for meetings with the following researchers
about LIMS internship program

Mar. 25, 2013

Dr. Mark Hallett, Chief, Human Motor Control Section, NINDS

Leonardo G. Cohen, M.D., Chief, Human Cortical Physiology and Stroke
Neurorehabilitation Section, NINDS

Dr. Richard Coppola, Dir. NIMH MEG Core Facility

Mar. 26, 2013

Diane L. Damiano, PhD PT,Chief of Functional & Applied,

Biomechanics Section, Clinical

Center

Dr. Sarah Kranick, Assistant clinical director, Chief, neurology consult service
NINDS

Barry B. Kaplan, Ph.D.,Senior Investigator, Molecular Neurobiology Section,
Laboratory of Molecular Biology, NIMH

Mar. 27, 2013
Henry S. Eden, M.D., Ph.D., Deputy Scientific Director, NIBIB
Dr. Richard A. Baird, Director, DIDT, Division of Interdisciplinary Training NIBIB

Mar. 28, 2013
Robert B. Innis, M.D., Ph.D., Chief, PET Neuroimaging Sciences Section,
Molecular Imaging Branch, NIMH
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Activities in Foreign Countries Academic Year 2013

Sciences,
Graduate School
of Medicine

[Staff]
Name Affiliation Position Dlggéertgie zje;;gc)i Destination Aim
Visiting Vietnam National University, Ho Chi Minh City
Program-Specific University of Science/ Nong Lam University/ Vietnam
Kayoko Ishii/ Professor/ M National University, Ho Chi Minh City University of
LIMS 19ay2013 6 | Vietnam Technology/ Danang University of Technology/ Vietham
Dinh Ha Duy Thuy Program-Specific ’ National University, Hanoi University of Science/ Vietnam
Assistant Professor National University, Hanoi University of Engineering and
Technology, for LIMS program public relation activity
Sep. 20 and 24, 2013
Meeting with Prof. Rene Medema and Dr. Rob Wolthuis, The
Netherland Cancer Institute, about LIMS internship program
Department of
Radiation Septemb Sep. 25, 2013
Shunichi Takeda | Genetics, Professor lgp 2e(;nl Ser 10 | Netherlands | Meeting with Prof. Roland Kanaar, Erasmus Medical Center,
Graduate School ’ about LIMS internship program
of Medicine
Sep. 26, 2013
Meeting with Prof. Roland Chiu, The University Medical
Center Groningen, about LIMS internship program
Oct. 20-22, 2013
. Participate in M8 Alliance World Health Summit 2013, for
Human Brain Professor, LIMS program public relation activity and international
Hidenao Research Center, | LIMS Program 00 e':ati%n p
Fukuyama/ Graduate School | Coordinator/ October s |c P '
of Medicine/ 18, 2013 ermany Oct 23 2013
Kayoko Ishil Program-Specific Meeting with Professor Madjid Fathi, Director of Institut fir
LIMS Professor ) . ’
Wissensbasierte Systeme und Wissensmanagement, about
LIMS internship program
Program-Specific Participate in The Workshop for Medical and Dental
Kayoko Ishii/ Professor/ November Cooperation with Japan and Vietnam for the 40th
LIMS 212013 7 | Vietnam Anniversary of the Establishment of Diplomatic Relations
Dinh Ha Duy Thuy Program-Specific ’ between Vietnam and Japan, for LIMS program public
Assistant Professor relation activity
Department of izarlan . S . . . .
Ragi ation S\gtlii:da d, Visiting Friedrich Miescher Institute for Biomedical Research,
s : February - University of Sussex, University of Oxford, Dana-Farber
Shunichi Takeda | Genetics, Professor 6 2014 16 |Kingdom, p Institut d Brandeis Uni ity i
Graduate School , United States :nc;a["\r;lssl_ute, anh_ randeis University, for meetings
of Medicine of America | 20U internship program
Program-Specific
Kayoko Ishil/ LIMS Professor/ February 7 | Indonesia Visiting University of Indonesia, and Institut Teknologi
Dinh Ha Duy Thuy Program-Specific 23,2014 Bandung, for LIMS program public relation activity
Assistant Professor
. N Program-Specific | March Visiting Samsung Medical Center, to collect information for
Mie Toril LIMS Assistant Professor | 2, 2014 4 | Seoul lecture and practice of LIMS program
' Assistant March _ Pal’tICIpate.In 30th International Congress of Clinical
Tomoyuki Fumuro | LIMS Teaching Staff 19 2014 7 | Berlin Neurophysiology (ICCN) of the IFCN, to make a research
’ presentation and to collect information for LIMS program
[Students]
Name Affiliation Grade DBS;ertS:e E’de;;g; Destination Aim
Clinical Cognitive
Neuroscience,
Re‘hab|I|tat|on Participate in International Neuropsychological Society 42nd
Atsuko Ishida Sciences Course, M1 February 6 | Seattle Annual Meeting, to make a research presentation and to
Human Health 12,2014 !

collect information for LIMS program
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Activities of LIMS Students Academic Year 2013

Name Affiliation ch;g%g/ Dgggtgie E’de;;/(;f)l Destination Aim
Human Health
Naozo Sugimoto Sciences, Prof
(Supervisor) Graduate School roressor
of Medicine
Program- — ) ) )
oo Kyoto, Visiting Shimadzu Corporation (Head Office and
Kengo Kondo Specific September ) - .
1 (Supervisor) LIMS Assistant 10, 2013 1 Eyofto t gan:o fact(l)ry) for LIMS Medical and Life Support
Professor refecture ystems class
Maki Sakuma/ Atsuko Ishida/
Jun Miyanohara/
Rei Kuwabara/ Toshiki Matsui/ | (LIMS Student) M1
Ken Murao/ Takuto Suitou/
Kazuma Yamaguchi
Program-
Kengo Kondo LIMS Specific
(Supervisor) Assistant .
Professor Kumiyama-|
cho, Visiting FALCO SD HOLDINGS Co., Ltd. for LIMS
September . :
2 18. 2013 1 | Kuze-gun, | Medical and Life Support Systems class
Maki Sakuma/ Atsuko Ishida/ ’ Kyoto
Jun Miyanohara/ Prefecture
Rei Kuwabara/ Toshiki Matsui/ | (LIMS Student) M1
Ken Murao/ Takuto Suitou/
Kazuma Yamaguchi
Program-
Mie Torii Specific
(Supervisor) LIMS Assistant
Professor
September Nara, Visiting "Takanohara Possible Day Care Center"
3 25p2013 1 | Nara for LIMS Medical and Life Support Systems class
Maki Sakuma/ Atsuko Ishida/ ’ Prefecture
Jun Miyanohara/
Toshiki Matsui/ Ken Murao/ (LIMS Student) M1
Takuto Suitou/
Kazuma Yamaguchi
" Program-
Kayoko Ishii LIMS Specific
(Supervisor) Professor
Program- Kvoto Visiting "Hon-nou, Kyoto Welfare Service
4 Mie Torii LIMS Specific September 1 Kyoto' Association" and "Kyoto Sakyo-Minami Area
(Supervisor) Assistant 27,2013 Y Comprehensive Support Center" for LIMS Medical
Prefecture .
Professor and Life Support Systems class
Maki Sakuma/ Atsuko Ishida/
Jun Miyanohara/
Toshiki Matsui/ Ken Murao/ (LIMS Student) M1
Takuto Suitou/
Kazuma Yamaguchi
N b Matsue, Participate in The 37th Annual Meeting of Japan
5 | Atsuko Ishida (LIMS Student) M1 zgvzegi;r 3 | Shimane Society for Higher Brain Dysfunction to collect
’ Prefecture | information for LIMS program
D b Kyoto, Participate in 3rd Meeting of The Japan
6 | Atsuko Ishida (LIMS Student) M1 7e2c§]rg erl 1 Kyoto Emotionology Society to collect information for
’ Prefecture | LIMS program
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Personalized medicine and genomicsin our longevity society
Maki Sakuma

Japan provides one of the best healthcare systems in the world and resulted in being the
country of highest life expectancy, but the healthcare system is becoming unsustainable by
the very fact of the fruit it produced, too many old people, not entirely healthy. It is now in
pressing need to reform the healthcare system, and research that tells us ways to prevent
and treat diseases that most old people get is much awaited such as cancer and dementia.

Personalized medicine based on individual genome and transcriptome sequencing gives
great promise to advancing fruitful healthy-longevity society as it enables more efficient
preventive screening programs and prediction of drug responses. However, the techniques
to interpret the sequencing data are not as developed as the sequencing technique itself. My
research goal is to develop a technique that can identify the combination of drugs and
specific DNA mutations that interact more effectively and will treat “splicing diseases.”
Splicing diseases are caused by abnormal splicing, which is a post-transcriptional process,
and cancer transcriptomes are known to exhibit abnormal splicing. Currently | am sequencing
normal cells to identify the sequence characteristics that respond well to the drug.

The 2nd Kyoto Course and Symposium on Bioinformatics for NGS with Applications
in Human Genetics. 2014.3.11-14

This course covered most tools used in handling next generation sequence data, and special
attention was paid to cancer genomics and statistics because of its importance in medicine
and the technical issues associated with handling data from the cancer genome. An example
was presented that stratifying the population depending on their susceptibility to specific
cancers promises better preventive screening programs. With the knowledge from LIMS
courses on MRI inspection for early detection of cancer, | gained useful insight as to how to
combine sequencing and MRI technologies in establishing an integrated medical system to
tackle with the problems of our super aged society. This course also provided opportunities
to socialize with researchers in this field and | established valuable contact with a researcher
in Chicago University who might help me with my transcriptome data analysis.

Aside of cancer, an important field of study is the
process of aging itself in order to establish fruitful ®
healthy-longevity. Through a former Japanese |
colleague | established contact with an aging
researcher from the Salk Institute and was advised the
current trends and good labs as a possible location for
internship in the third year. Through the training and
opportunities available from LIMS | was able to
successfully communicate with both national and
foreign researchers and learned and updated on my
knowledge and techniques in my own and fields that
are different from mine, deepening my expertise and
also broadening my perspectives in medical science.




Research Activity in LIMS

Department of Human Health Sciences,
Graduate School of Medicine
Mikako GOMYO

1) Aim in LIMS and difference with my laboratory

Deciding what to research in LIMS, I considered why I tried to apply to LIMS in the
first year in master’s course.

At present Prof. Shiina’s laboratory I belong to provides me with the opportunity that
how to diagnose diseases much earlier by using ultrasound device; I attempt to detect where
and how much elasticity and viscosity are by using shear wave propagation inside body. Some
kinds of diseases, such as a breast cancer and liver fibrosis, can be found in an earlier stage
with ease and no invasion when this research will achieve.

For the reason I am concentrating on ultrasound and looking ahead to a clinical
experiment in my laboratory, I thought of my research in LIMS as the subject which should
be involved in engineered approaches, considering LIMS aims to work medicine and
engineering together. The first subject of research is ‘Identify what viscoelasticity is inside
human body for composing engineering modeling’. It set as a long-term goal, and then the
second one should be a middle-term aim and involved in my laboratory, ‘Apply the
viscoelastic property to diagnoses such as pathology’. Eventually, my final target is to apply
the diagnostic method I invent to clinical tests by means of integrating these two subjects.

In determining what I would research in LIMS, I really appreciate mentors belonging to

LIMS to talk it over with me intimately.

2) Research progress

As the present goal of the first subject in this term, I attempted to comprehend what
kinds of viscoelastic engineering modeling had been developed so far and how they were
applied.

I examined literatures and got to know that three types of models, Maxwell,
Kelvin-Voigt, and Zener, had already known and particularly Kelvin-Voigt was common
method used to experiment under assumption of applying for a human body from theses
about human tissues. Therefore, I tried to apply the Voigt formula to experiment data I
fetched by the ultrasound device in my laboratory.

The second subject is to invent the diagnostic method, thus in this semester I searched
whether the viscoelastic property had been available in clinic practice at present.

At first, I learned from textbooks of pathology the cytodiagnosis was adopted as a

definite diagnosis of cancer, and latest books of medical ultrasound showed that the
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ultrasound device which can use the elastic property had already invented and employed on
clinical tests. It is developed on the basis of the palpation that cancer and tumor are supposed
to be stiffer than other tissues. Secondly, I found the famous thesis [1] saying viscosity as well
as elasticity could be worth examining because its property would be different between some
tissues (Fig.1). To be more precise, in the tissue which is thought to have both elasticity and
viscosity (liver), the velocity of shear wave generated by ultrasound depends on frequency of
shear wave, though in the tissue with elasticity and no viscosity (muscle) it does not depend
(Fig.2). These features can be valid for examining the viscoelastic property in near future
work.

In addition to self-education, LIMS provides many opportunity to study for us; taking
my situation for example, the pathological lecture held in Kyoto University Hospital is taught
us by clinicians and researchers who know clinical practices, and in the less-invasive therapy
class we are allowed to enter operating rooms for surgery of various departments, both of
which and other lectures are valuable and unsubstituted opportunities for all of us.

As for my research progress in my laboratory, related to the second subject in LIMS, 1
have attained some results in mimic biological tissues by the method I invented using
ultrasound device, thus I obtained several opportunities to make statements on the
symposium at the ultrasound medical research center in Doshisha University (February

2014) and the annual conference of the Japan Society of Ultrasonics in Medicine (May 2014).

3) Discussion and future work

In the first subject about engineering modeling, the remaining problem is to focus on
just one model of three because of its usefulness from previous studies, then as a next phase
other methods should be applied to my research as well. If its strong and weak points are
discovered respectively, these characteristic terms can be helpful in making engineering
modeling by myself. On the other hand, all of these models have the underlying problem
human body is simplified to be an isotropic and linear medium. This assumption cannot be
true because human tissue is known to heterogeneous, anisotropic, and non-linear nature.
Although I have started to apply my research data to the existing model, I will endeavor to
solve these problem at the same time in the course of research.

The second subject for clinical tests needs to consider that at present there are supposed
to be no clinical test using viscoelastic property without ultrasound devices. I have imagined
the viscoelastic property of lesional tissues gotten by biopsy might be detected on some kinds
of methods. Therefore, I should contemplate how to apply and validate an inventive method
for human body in near future.

In parallel with working out these problems, I would like to catch up with latest studies
from the symposium and annual conference I will attend, and also to seek and participate in

such kinds of publishing opportunities.



4) Conclusion

I really appreciate all persons involved in the LIMS course to sharing many diverse
opportunities for several kinds of study. One professor and two mentors always lend their ear
sincerely and offer me impressive advice for my research, and doctors and business persons
as lecturers gave us chances to observe operations and informative talks. I am sure my
English skill is gradually improving thanks to our English teacher who provides us with
various kinds of talking such as debating, self-introduction, and short presentation. Of course
many fellows in LIMS inspire each other, though all of us have different backgrounds and
research themes, which makes me grateful to participating in LIMS. I will work much harder

than this year with many thanks to lots of people involved in this program.

5) References

[1] T.Deffieux, G.Montaldo, M.Tanter, and M.Fink: Shear Wave Spectroscopy for In Vivo
Quantification of Human Soft Tissues Visco-Elasticity, IEEE Trans. Medical Imaging, Vol. 28,
NO. 3, pp. 313-322, 2009
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LIMS Annual Report Jun MIYANOHARA

Training Program of Leaders for Integrated Medical System for Fruitful
Healthy-Longevity Society (LIMS) has started since last September, 2013, to cope with
global-scale problems of an unprecedented aging society. It’'s my great pleasure to have
become a member of the training program.

In this program, 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. Here, I would like to introduce some of courses
which was very useful to develop oral communication skills in English and to study

fundamental medical knowledge.

* Debate-
The aim of the course is to improve communicating one’s own ideas convincingly. In this
course, English articles were provided and discuss the matter and then presented in
parhiamentary debate style. We could learn how to debate and improve our ability to
form and express opinions in English

» Medical and Life Support Systems-
Through the lectures and the seminars, we could develop an understanding of problems
on present equipment and systems used in clinical practice. In addition, we could visit
institutes at the seminar of 6 days practice, including medical equipment company,
district support center, day-care center, and rehabilitation section of university hospital.

+ Medical Engineering for Society-
In this class, we were able to learn research and development strategy and its practical
and potential problems in mainly engineering fields that are closely or indirectly
connected to the integrated medical system. We could have a good opportunity to talk
with lecturers in a variety of professional fields and develop problem solving strategy
through the lecture.

* Minimally Invasive Therapeutics-
In this course, we took lectures of minimally invasive therapy by laparoscopic surgery,
robotic surgery, endoscopic surgery, and so on. Not only that, we were able to enter into

the operating room and had a valuable experience at the site.

Thanks to teaching staff, office workers, and my colleagues, I had a fruitful time

throughout the semester. I am looking forward to your ongoing support, thank you.



Presentation at ipita
Kuwabara Rei

| joined international pancreas & islet transplant association (ipita). The IPITA is an
international conference about clinical and experimental results about the
transplantation of islets of Langerhans (islets) or insulin producing tissue for the
treatment and cure of diabetes mellitus.

| presented the title of “Xenotransplantation of Encapsulated Co-Aggregates of Sertoli
Cells and Islet Cells” at the conference. Summary of this presentation is below.

Islet transplantation has been considered as a promising treatment method of patients
with diabetes mellitus. However, it remains an experimental procedure, and shortage of
human donor is one of major problem to overcome. For improvement of a xenograft
survival, we examined co-transplantation of islets with Sertoli cells which are known to
have immunosuppressive ability. We prepared co-aggregates of islet cells and Sertoli
cells from Wistar rat by the hanging drop method and encapsulated them with agarose
gel. In the agarose-encapsulated co-aggregates, islet cells surrounded the sertoli core
aggregate (Figure 1). The Sertoli part secreted activin and islet cells could release
insulin in response to change of glucose levels. This indicated the encapsulated
co-aggregates well maintained the functions of both islet cells and Sertoli cells.
Agarose-encapsulated co-aggregates from Wistar rat were transplanted into each
diabetic BALB/c mouse by intraperitoneal injection, and their blood glucose levels were
monitored. Blood glucose levels remained normal after transplantation in the recipients,
by contrast, immediately returned to the high levels in recipient mice with
agarose-encapsulated islets.

I would like to contribute to develop treatment of diabetes mellitus by researching this
more.

Figure 1. Agarose-encapsulated co-aggregates of and islet cells (green) and Sertoli cells
(red).
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Department of Polymer Chemistry Ken Murao

LIMS ANNUAL REPORT 2013

This Annual Report covers the period from September 1, 2013, to march 31, 2014.

Purpose : My research theme has been developing novel imaging methods using pulsed
laser sources and it is necessary for me to know the imaging modalities used in clinical
practice. Thus | have been extending my knowledge of such modalities as ultrasound, MR,
PET and X-ray CT by taking lectures as follows.

@ Diagnostic Pathology

@ Radiology

@ MR introduction

Methods : Taking lectures, Asking the developers

Results :

» ultrasonic diagnostic equipment

HIREGZEEEE L, G aRIE T AT &R TED,
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« X-ray CT
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* MRI
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Merit Demerit

safety
Ultrasound|anytime, anywhere
available in various organs

unable to penetrate bone or air
procedure dependence

radiation exposure

X-ray CT |high time, spacial resolution|cause artifatcs by bone and air

lower contrast in soft tissue than MRI
low time, spacial resolution

MRI safety unavailable for pacemaker users
high contrast in tissues need large space
noisy

self-evaluation :
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The First Year of LIMS Program

Graduate school of Engineering,
Takuto Suito

In this year, as a first grade of LIMS program, | learned many things through
the program and I'm sure this year became a year of progress to think my future
carrier.

At first, | learned the present situation of an aging society. In Japan, “super”
aging society has come and there are many problems. As the average lifespan
increase, the population of aging people and the number of people who has
age-related disease increases. In addition, the progress of medicine has made more
diseases curable; however more people become bedridden or required an assistant
because of aftereffects of the disease. In order to solve the problem, it is very
important to extend not simple life expectancy but extend “healthy” life expectancy.

We visited nursing home and care facility for aged people as the LIMS
curriculum. Many aged people and also their families mentally and financially go
through a lot. | feel that extending healthy life expectancy is not only medical
problem but also social problem to be solved.

Medical classes were also interesting for me. | have had engineering
curriculums from undergraduate student. So, | have never learned medicine. For
example, in the physiology class, | learned nerve systems or circulatory systems
which need to know in order to understand human systems. In the medical
chemistry class, we take a same class with medical student and | learned
mechanisms of several important diseases. The most impressive class was visiting
the University Hospital and watch operations or rehabilitations. When | see them at
the first hand, | feel that it is our mission to develop the treatment method as soon as
possible

The class of Medical Engineering for Society was also interesting. In this
class, lecture was invited from company and talked about what is required to
develop new products. | learned that quickness of action and cooperation among
industry, government and university are important to develop the products quickly
and compete with foreign companies. I'm sure that life science industry will be a key
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industry of Japan. | want to acquire knowledge and practical skills in order to lead
Japanese life science research.

Next, as my research theme, I'm now studying about thermoregulatory
systems and their relation of commensal bacteria using fruit fly, Drosophila
melanogaster. For all organisms, it is essential to control their body temperature in
order to maintain their homeostasis. Our group found that thermoregulation of fly
changes by the existence of commensal bacteria. Now, | attempt to search what
kinds of microbes are related to the change.

Host-microbes relationship which affect to the human health is now
attracting a great deal of attention. Recently, NIH committed $140 million to the
Human Microbiome Project (HMP) and other worldwide consortiums were also
established to search the microbiome. There are trillions of microbes in human’s
gut; this is called “microbiome”. The emergence of next-generation DNA sequencer
made us analyze the DNA of microbiome easily and other biological methods
enable us to survey how bacteria affect to the host.

My research goal is to elucidate the molecular mechanism of host-microbes
relationship which affects to the host’s physiological system. In future, | also want to
search several microbes which related to the human health, for example, longevity
or human health.

Finally, I had great experience through LIMS program. | could learn many
things through communicating with other program students, teachers and lectures in
different fields of study, and | felt | could make tie with them.

| and LIMS program have only just begun. | want to learn more and make
an effort toward the future.



Progress Report

Kazuma YAMAGUCHI
Graduate school of Engineering, Kyoto University
2014.03.24

Object

Neurodegenerative disorders are one of the most serious worldwide problems in our aging, aged or highly
aged societies because the onsets of these disorders are mostly late and these are progressive. Specific neurons
die and patients lose some abilities, for example, hippocampus degrades in Alzheimer’s disease and patients
lost their ability to memorize or locus niger (substantia nigra) of midbrain degrades in Parkinson’s disease and
then dopamine secretion from neurons decrease. In these neurodegenerative disorders, there is Spinocerebellar
Degeneration (SCD), a generic name of diseases expressing the ataxia as a main symptom. Now, the effective
ways to cure these disorders are not established because of the complex molecular mechanisms of onsets. In
1976, Ministry of Health, Labor and Welfare in Japan authorized SCD as “specified rare and intractable
disease”. There are over 30,000 SCD patients in Japan, and 10,000 are hereditary. Comparing to Europe or
America, the proportion of autosomal dominant SCD patients is high.

Autosomal dominant SCD is called Spinocerebellar Ataxia (SCA), and same as other neurodegenerative
disorders, SCAs are progressive and the genetic anticipation (increase the severity and decrease in the age of
onset with successive generations of pedigree) was observed in some of them. Cerebellar, brain stem and
spinal cord slowly degrade in SCA patients. By the genomic analysis, SCAs are classified and named from
type 1 (SCAL) and in 2013 the new type of SCA was reported (SCA37).

But the numbering of SCAs is not complete: It is said that SCA 9 and 24 is vacant, and some of their
causative genes are overlapped on genome and the more detailed researches are needed. Not only the
incomplete naming, the molecular mechanisms of onset of SCAs are not also revealed. Because there is no
way to cure and these are late onset and progressive disease in highly aged society, we have many problems
with SCAs. But there are some reports suggesting that the rehabilitation is effective to delay the progress of
ataxia.

To clear the information and confirm the effects of the rehabilitation, | set two themes in training program of
Leaders for Integrated Medical System (LIMS program).

Themes of research in LIMS program
1) Molecular pathological study of spinocerebellar ataxia.
2) Nursing care and rehabilitation for patients with spinocerebellar ataxia.

Results of study

At first, | study about foundation of SCAs in Japan.

The sum of patients with SCDs is about 30,000. A third of total SCDs patients (10,000 people) are hereditary.
In hereditary patients, firstly SCA3 is the most (one fourth), SCA6 (one fourth), SCA31, DRPLA
(Dentatorubral pallidoluysian Atrophy), SCA1, SCA2 and other SCAs (7, 8, 17, 36). But the cause of residual
hereditary SCDs (one third) remains unknown.
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Second, with Dr. Yamashita’s cooperation, | could get an appointment to see two patients, one suffers SCA6
another suffers SCA36. Then I studied from SCA6 and SCA36.

SCA6
In 1997, one causative

gene of the cerebellar v
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SCAG6, and this ataxia 60 |
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repeat  region  was
detected in SCAG6 patients and this CAG repeat, which exits in exon 47, is translated to poly-glutamine chain,
therefore SCAG classified to poly-Q disease. Normal number of CAG repeats is 19 or less, but SCA6 patients
have more than 20 and more CAG repeats. Generally to say, the aggregation of poly-Q chain is cause of
poly-Q diseases. But the detail of the molecular mechanism of SCA6 onset remains unknown and there is no
effective cure. There are many reports about the relationships between the length of poly-Q and the age of
onset but the number of the experimental subjects are not so much in these reports. Then | summarized the
results of five reports and made a figure (Fig. 1). As it is said generally, the inversely correlation was obtained.
(N =156)

Figure 1. The relationships between the number of CAG repeats and the
age of onset. (N = 156)

SCA36

In 2011, the causative gene of new SCA was detected and that is SCA36. SCA36 is spinocerebellar ataxia
with the motor neuron degradation especially atrophy of tongue and tongue neuronal fiber and amyotrophy of
limbs. The causative gene is NOP56, which codes Nucleolar Protein 56 (NP56), and the 6 bases, GGCCTG,
repeat in intron 1 expands in SCA36 patients. Normally the number of repeat is under 14, SCA36 patients have
much longer repeat region, from 1700 to 2300. This NP56 is important for the assembly of 60S ribosome, but
there is no report that suggests detailed molecular mechanism.



The story heard from the SCA patients

SCA6

1. Information of the patient
Age : 51 years old
Gender : female
Onset : about 10 years ago

2. About onset

Suffering sporadic deafness, she went to hospital. In second hospital the doctor took the MRI image covering
the cerebellar by chance, and he noticed little degradation started. When she heard she was the cerebellar
ataxia, she realized that she suffered the same disease with her father. Her father has 5 brothers and sisters, his
younger sister and he suffered SCAG in the brothers and sisters.

3. About symptom

She feels the very slow progress of the disease: it is like that I could do this motion more smooth a few years
ago. In daily life, when talking, the words sometimes don’t come out, maybe because the muscle of throat
doesn’t work. She totters when she stands on one leg, for example when wearing the shoes or when she just
finishes swinging the golf club. She feels bad when her spit chokes her. Although now choking occurs with
low frequency, because she has taken care of her suffered father and she is female, she hates choking
especially at meal.

4. About family
Father and his younger sister (aunt) suffer SCA6. The progress of aunt might be earlier and the symptom
might be heavier than those of father.

5. About exercise
She goes to golf sometimes, swims once in a week and runs or brisk walking about 30 minutes everyday
using room-runner.

6. About medicine (drug)
Although she knows the drug for SCDs (Ceredist) exists, because generally to say the effect of Ceredist is
vague, and because the progress of disease is very slow, she doesn’t think to take the Ceredist.

7. About the basic research
Because her disease’s progress is very slow and she doesn’t think so seriously, she doesn’t study about SCA6
and doesn’t know any of SCAG6 or other diseases. But she thinks the basic research is great.

8. Consideration and impression talking with SCA6 patient

In spite of being 10 years, there is no unnatural motion or movement. Although she said the words don’t
come out, the conversation with Dr. or me was very smooth. And Nose Finger Nose test was done, but there is
no strange point. | couldn’t distinguish her from healthy people. But she said that her father’s symptom was
dramatically worse when he had entered hospital a week and come back home. Furthermore, her aunt used a
stick and her symptom was worse than father. In addition, there are the reports that suggest the usefulness of
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rehabilitation. From these testimonies, there is the possibility that the progress of this disease can be delayed
by the exercise. Conversely, disuse of the cerebellar function may cause the rapid progress.

SCA36

1. Information of the patient
Age : 61 years old
Gender : male
Onset : about 25 years ago

2. About onset

When he was 35 years old, sometimes he couldn’t sing song well. One day he went to fishing and walk on
tetrapod, he felt scary. When he was 42 years old, walking the way back, he couldn’t walk straight. After that,
his colleague said him that his way to drink a coffee is strange. Furthermore, he couldn’t talk at all in his job,
then he decides to go to hospital.

3. About symptom

He cannot walk by himself and he uses the electric wheelchair. He always trembles. This is one of the
characteristics of the cerebellar ataxia. When he was directed to walk by his legs, he opened the legs widely
and used a desk to support his body. Dysarthria, deafness and atrophy of tongue were observed and he cannot
move his eyes successively. Nose Finger Nose test was dangerous for him.

When he is sitting on the chair which doesn’t have a back or on the floor, he sometimes falls on his back
unconsciously. Recently he bought a “Kotatsu”, but he felt more difficult to walk and to use the spoon than
before he uses the Kotatsu. And he stopped using it. And he goes to the care facility three days in every month,
but when he comes back from short stay, he felt much more difficult to walk than before.

4. About family
In the relatives of his mother, there are some people who show ataxia. He has one daughter and one son, and
he worried whether they suffer SCA36 or not.

5. About exercise
Everyday, he soaks in bath by himself. The rehabilitation is twice in a week and once 2 hour (physical therapy
(PT) only).

6. About medicine (drug)
Although he takes the Ceredist, but he has not realized the effect of that drug, therefore he doesn’t trust that
drug.

7. About the basic research

Maybe he studied hard about SCDs using Internet. But he doesn’t have the any technical knowledge, and then
he couldn’t understand the information completely. He is very smart and earnest, and he faced with the disease.
He said that, for his children or grandchildren, he could give his body for the experiments for elucidating the
mechanism of this disease or developing the cure.



8. Consideration and impression talking with SCAG patient

Regardless of his serious symptom, he faced with his disease and he try hard to move by himself as possible.
This is one of the most difficult problems of hereditary diseases: he worried about his son because the wife of
his son doesn’t want to produce their children for fear that their children have possibility to be suffered by this
disease. Now there is no cure, then we can only pray to the children don’t inherit the mutated allele. But | felt
the feeling of patients and know directly that there are many people who expect the cure, therefore | think |
have to do my best. As same as the SCAG6 patient, he said that after he came back from hospital or short-stay,
he felt more difficult to move than before.

Consideration and hypothesis

There are many reports which suggest the effect of rehabilitation. And two patients, her father and aunt showed
the possibility that rehabilitation is effective to the SCAs. Most of SCAs show slow progress and the death of
neurons may be also slow. If the neurons in SCAs are between life and death and the proportion of death is little
higher than life, and if the activated neurons don’t die, we can help the dying neurons by rehabilitation or the
drugs which activate neurons.

Future plan
1. Studying about other SCAs
2. Confirmation of the effect of rehabilitation

Cooperation

Yasuo Mori, Graduate school of Engineering, Kyoto University.

Ryosuke Takahashi, Graduate School of Medicine, Kyoto University

Hirofumi Yamashita, Graduate School of Medicine, Kyoto University

Naoko Inaba, Graduate School of Medicine, Kyoto University

Christian Altmann, Center for the Promotion of Interdisciplinary Education and Research, Kyoto University
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The Congress Report

—The 37th Annual Meeting of Japan Society for High Brain Dysfunction—
Atsuko Ishida, M1, Human Health Science Course

Theme: The apathy caused by organic brain disease
Date: November 29-30, 2013

Place: Shimane, Japan

<Summary>

The program of the congress consisted of the Special Lecture, the President Lecture,
seven educational lectures, a symposium, two workshops, oral presentations, and poster
presentations. The jobs of attendances were various. I met the doctors, rehabilitation

staffs, nurses, clinical psychologists, care workers, and the government officer.

<Impressions>

I joined this congress because the elderly who are suffered from dementia or mild
cognitive impairment live in local community, and they and their caregivers need the
way to live there more comfortably. There were many themes about dementia in
presentations. One session was about the mechanism of dementia and BPSD, while
another session was about the rehabilitation for prevention of dementia. They were

meaningful for me.

Particularly I was interested in the use of IT devises for training to improve patients'
cognitive function. One of these IT devises sessions was that the iPad applications were
very useful to diagnose people who were wondered suffering cognitive disorder or not.
For example, there is general game application that is needed to select more safe place
among 25 squares while rocks accesses from several directs. This game's score reflects
player's judge ability. In addition, the application for promotion of children's language
ability is very useful for language training of semantic dementia patients. These are

almost the free applications, and everyone can use when they need.

Because I want to develop the screening devise which can predict the fall risk of
dwelling elderly, IT sessions were good references for my research, I think. And I

learned the devise which is easy to use and everyone can use is needed.



The Congress Report

—The 3rd Japan Emotional Society—
Atsuko Ishida, M1, Human Health Science Course

Theme: Search for Emotion
Date: December 7, 2013

Place: Inamori Foundation Memorial Hall, Kyoto, Japan

<Summary>

The program of the congress consisted of a symposium and two oral presentation
sessions. [ presented my research on emotional brain. The symposium contained
various kind of emotional topics. For example, monkey's emotional behavior, the
emotional growth of little children, emotion's expression used the robots, and emotional

education.

<Impressions>
My research was to compare the score of second emotions which used previous study

in Brazil, and to measure participants' cerebral blood flow on functional near-infrared

spectroscopy (fNIRS). I couldn't gain the clearly result because participants were too few.

After I finished my presentation, I got some advices and thought that this research

should continue until the something new were found.

In the symposium, there were many kind of lectures like above. I was interested in
relation between depression and attachment. There is two styles in attachment, stable
or not. The depression is also classified four types, melancholy, dysthymia, bipolar
disorder, and borderline person disorder (BPD). The melancholy and bipolar disorder
are attachment type, and the rest are non attachment type. If people's attachment type
are not stable, they tend to restrain the emotion or to exacerbate negative emotion.

Recently, the attachment in family is decreasing. This may be going to cause the

increasing of mental disorder of non-attachment type depression like dysthymia or BPD.

We don't have to try medication but should do our best to repair the way of attachment

in patients' family and their surroundings.

I agreed the lecture a lot, and thought that I should adopt this type of mental state in

my research.
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The Congress Report

—International Neuropsychological Society 42" Annual Meeting—

Atsuko Ishida, M1, Human Health Science Course

Theme: Translating Evidence into Practice
Date: February 12-15, 2014
Place: Seattle Washington, USA

<Summary>
The program of the congress consisted of Symposiums, Workshops, Paper sessions and Poster

sessions.

<Findings>

There were many kinds of research about Neuropsychology. Participating in this congress widens
my point of view. I was interested in various themes. I had thought that Neuropsychology is a
discipline of adult cerebrovascular accident (CVA) patients. However, presentation of CVA patients
were a part of this congress, and in addition to this, I found other subjects, for example, traumatic
brain injury in children, executive function of preschool children, cancer, Attention Deficit
Hyperactivity Disorder, HIV/AIDS, autism, depression, schizophrenia, and so on. In particular I

didn’t know the cognitive disorder of cancer and HIV.

<Poster presentation>

I presented my research in poster session on 15, February. In doctor’s course, I want to develop the
useful devise which can measure elderly’s safety of dwelling life. In this congress, I presented
conventional stage of research. I tried to clarify the relationships between finger acceleration in
writing tasks and results of several cognitive measures. Elderly participants conducted writing
tasks attaching “HapLog” which can measure finger acceleration. Then, they responded on
Mini-Mental State Examination, Frontal Assessment Battery and Trail Making Test. For analysis,
we used Spearman’s correlation coefficient. In the result, finger acceleration had good correlation
with some cognitive tasks.

Health professionals and researchers who watched our poster asked me some questions. I heard
that one professor researched “writing tasks” which we had used in the experiment, and he was
interested in task potential. Because “HaplLog” was unfamiliar with comers, I had to explain this
devises. Analysis of my research was dependent on computer calculator, so I found the difficulty of

explaining analysis method.

There were some similar themes which address to develop cognitive measurement devise in
congress. So, it was useful for me to attend this congress. However, I'm trying to develop multiple
devise to assess not only cognitive function but also physical, mental function. It needs to attend

congress of other region to know how to measure physical or mental function used devises.
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The homepage for introduction of our

program (http://www.lims.kyoto-u.ac.jp/?lang=en) has
been launched from February 3rd, 2013 under the
object tomotivate more students for the admission

application (Figure 1).

Through the whole pages, bilingual contents
in Japanese and English are sequentially corresponded
because the application procedure is introduced also
for the superior students abroad.

The homepage contents are including an
introduction of program outline and messages which
are from the program coordinator, researchers in
former

equipment manufacturer, bureaucrats, and

researchers in abroad as “Expectation from the society”.

These contents would make our program much
attractive for the applicants. Also a future plan of the
public presentation about our program has been posted
at any time.

In “Curriculum” and *“Admission” pages,
curriculum overview, course structure, and application
schedule are described by using schematic illustrations.
We hope that these contents would encourage
motivation of applicants from both inside and outside
Japan. In addition, the pages include introduction about
the concrete contents of all courses,
personally-challengeable program like internship, and
financial support system (Figure 3).

From the consequent result of past
application in 2013, in which extra application period
had been scheduled, further improvement of the
homepage will be designed in accord with the
suggestions from already admitted students, to inform
our program much wide-spreading. For example,

recruitment in main page of Kyoto University, new

FAQ page, and introduction page about the expected personality after graduation of the program would

prepared.

Training Program of
Leaders for Integrated Medical System
for Frustful Healthy-Longevity Society.

b
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International student Enrollment - Report 2013

Towards a globalized society, international student recruitment is one of important
missions of LIMS program.

In order to recruit international students effectively, we have been trying to build an
official connection between LIMS and local universities of each country.

This academic year 2013 we could build a connection with universities in Vietnam and
Indonesia.

In May, | and Professor Kayoko Ishii visited 6 universities in Vietham (3 at Ho Chi
Minh City, 1 at Da Nang City and 2 at Hanoi City) to introduce our LIMS program and
engage Vietnamese students to join in this program. In November, seizing a chance of
attending the “Workshop of medical-dental academic communication — 40™ anniversary
of diplomatic relationship between Vietnam and Japan” held in Hanoi, | and Professor
Ishii again visited another 2 universities (1 at Hanoi, 1 at Ho Chi Minh City) for the
same purpose.

The feedback from staffs of universities in Vietham is that LIMS program
(medico-engineering education field) is very an interesting and useful aspect. They will
encourage and would like to send their students to our LIMS program. However, there
are some difficulties (I will list later) which are needed to be considered and improved
on LIMS side (Kyoto University side).

We visited universities in Indonesia in February, 2014.

The visiting of local universities in Vietnam also guided 1 student from Da nang
University to come to Kyoto to pursue his wish to join in LIMS program. Unfortunately,
this student could not pass the entrance examination for Master course, as the first step
of qualification of LIMS.

In comparison with the academic year 2012, the selection procedure of the academic year
2013 has been improved at following points: 1) Program starts since April so that
international students can get financial support at the same time of admission to Master
course; 2) The second step of qualification has been conducted completely online.
However there still are obstacles which should be changed and need us to make efforts
to overcome:

- At the first step of qualification, students have to travel to Kyoto for entrance



examination by their own budgets. This is really a very big obstacle for Vietnamese
students, where living cost is around 20.000 yen/month/ 1 student.

Entrance examination at Graduate School of Engineering and Graduate School of
Pharmaceutical Science are only conducted in Japanese so that it requires high level
of Japanese proficiency for the students. This Japanese language requirement will
become a heavy barrier for recruiting international students for LIMS program.

Suggested solutions: perform a complete qualification selection at local universities.

Below is a summary on recruitment strategy, which we are conducting:

1)

2)

3)

4)

5)

6)

Approach to build connection with local universities

Visit local universities to introduce LIMS program

Response to inquiry from international students: help students to find a suitable
supervisor with their backgrounds.

Entrance examination: assist students on the following matters
-Application procedure

-Preparation for an entrance examination of Master course
-Get a Visa to come to Kyoto for an entrance examination

Selection procedure of LIMS

- Guide application procedure

- Perform online selection procedure, which already settled up
® Math test: submit a report online

® Interview: through Skype

Successful applicants: assist students on the following matters
-Admission procedure

-Get a student Visa

-Life set-up in Kyoto
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Dr.Thuy and Prof.Ishii: Universities in Vietham, May 2013

@D May 20, 2013

Associate Prof. Vu Hai Quan, Vice President

Prof. Nguyen Van Hieu, Head, Office of International Relations
Dr. Nguyen Du Sanh, Dean of Biology Faculty

University of Science, VNU-HCMC

Ho Chi Minh City

@ Dr. Vu Ngoc Thuy, Head of International Cooperation Office

Dr. Nguyen Phu Hoa, Vice Head of International Cooperation Office
Nong Lam University

Ho Chi Minh City

@ May 21, 2013

Prof. Vu Dinh Thanh, Rector

Dr. Nguyen Danh Thao, Head of External Relations Office

Associate Prof. Dang Tran Khanh, Vice Dean, R&D and External Relations
Ho Chi Minh City University of Technology

Ho Chi Minh City

@ May 22, 2013
1) Meeting with staffs:
Associate Prof. Le Kim Hung, Rector
Associate Prof. Nguyen Dinh Lam, Director of International Collaboration Office
Associate Prof. Nguyen Van Tuan, Dean of Department of Electronic and Telecommunication
Engineering
Dr. Dang Duc Long, Faculty of Chemistry
University of Da nang
Da nang
2) Discussion Seminar with students: around 10 students joined

® May 23, 2013
1)_Meeting with staffs:
Associate Prof. Nguyen Van Noi, Vice Rector
Associate Prof. Nguyen Tien Giang, Head of International Relations Office
Dr. Le Minh Ha, Vice Dean of Faculty of Mathematics, Mechanics and Informatics
VUN, Ha noi University of Science
Ha noi
2)_Discussion Seminar with students: around 30 students joined

® May 24, 2013

Associate Prof. Mai Thanh Tung, Vice Director of International Cooperation Office
Dr. Nguyen Pham Hong Lien

VUN, Ha noi University of Science and Technology

Ha noi
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Dr.Thuy and Prof.Ishii: Universities in Vietham, November 2013

(@D November 22, 2013 (Dr.Thuy)

Dr. Nguyen Pham Hong Lien

VUN, Ha noi University of Science and Technology

Set up and performed a test of an online interview via VCS (Video Conference System) and
Skype between a university in Vietnam and Kyoto University.

November 25, 2013

Prof. Ta Thanh Van, Vice President

Dr. Ha Phan Hai An, Head of International Relations Office
Hanoi Medical University

Ha noi

©@ November 25, 2013

Associate Prof. Tran Diep Tuan, Vice President

Associate Prof. Nguyen Duy Phong, Epidemiology and Tropical Medicine
Associate Prof Pham Le An, Head of Family Doctor Department
University of Medicine and Pharmacy-Ho Chi Minh City

Ho Chi Minh City

Dr.Thuy and Prof.Ishii: Receive a visit of Indonesian Staff,
December 2013

December 4, 2013

Associate Prof. Ika Dewi Ana, Director of Partnership and Alumni
University Gadjah Mada

Yogyakarta, Indonesia

Dr.Thuy and Prof.Ishii: Universities in Indonesia, February 2014

@ February 24, 2013

Prof. Pratiwi Pujilestari Sudarmoto, Vice Dean, Faculty of Medicine (in Jakarta)
Dr. Junaidi M.A, Head of International Relations Office

University of Indonesia,

Depok

@ February 25, 2013

Prof. Tati R.Mengko, Prof. Ir. Richard Karel W. Mengko, and Dr. Agung W.Setiawan, School of
Electrical Engineering and Informatics

Dr. Edwan Kardena, Director of Partnership and International Relations

Bandung Institute of Technology,

Bandung
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Public Relation and Communication

Kyoto University Tokyo Forum
(Tokyo, October 4, 2013)
The 8th Kyoto University Tokyo Forum titled “Exploration of Kyoto School -Tradition of Field Studies”
was held at the Hotel New Otani.
We presented the LIMS project by putting emphasis on its aspects fitting the context of the forum:
- how we can make a good use of knowledge on human evolution and the origin of family
- how we are designing our “proactive fieldwork” to construct healthy longevity society in cooperation
with local community and industry
: a panel for the presentation was shown below:

World Health Summit
(Berlin Germany, October 20-22, 2013)
1. M8 Alliance Meeting :

Kyoto University, Graduate School of Medicine is a member of the M8 Alliance of Academic Health
Centres, Universities and National Academies, that aims at improving global health, working with political
and economic decision makers to develop science-based solutions to health challenges worldwide. It is a
foundation to the World Health Summit. Professor Fukuyama participated in the M8 Alliance Meeting (Oct. 19).

2. World Health Summit 2013.

We have organized the session “Trans-disciplinary collaboration for healthy aging” at the World Health
Summit 2013 and presented Japanese proactive approaches (Oct. 21). LIMS Program Coordinator Dr.
Fukuyama chaired the session. Dr. Goto, a lecturer of Health Economics in the LIMS program, presented a
paper titled “proactive measures for healthy longevity society in Japan” and Dr. Ishii served as a modulator
of total presentations.

Workshop of medical-dental academic_communication — 40th _anniversary of diplomatic
relationship between Vietnam and Japan —
(Hanoi Vietnam, November 23-24, 2013)

As part of the 40th anniversary of diplomatic relationship between Japan and Vietnam, the workshop was
held at the Hanoi Opera House to promote Japan-Vietnam cooperation and medical-dental communication
for education. Representatives from 11 selected Japanese Universities introduced their academic programs,
research and clinical activities.

We presented recent approaches of Kyoto University by focusing on the LIMS program for fruitful
healthy-longevity society (Nov. 24).

FM Kyoto — Kyoto University Academic Talk
(Kansai area, March 19, 2014)

In collaboration with a broadcasting program “o — station” of FM Kyoto, Kyoto University makes active
and strategic efforts of public communication. Teaching staff of the university present and explain their
research projects and some impressive topics to general public. In this context, Dr. Ishii talked about LIMS
program on March 19.
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Leading Forum 2013 in Osaka

Place: Knowledge Capital Congrés Convention Center
Date: January 10th and 11th, 2014

1. Poster presentation

ﬂb.. -

By it —

1 8 m’!‘J-g_‘nu’;:[;n e
HExy ‘e L

2. Leading Staff Workshop: Globalization of educational program
Presenter: Dinh Ha Duy Thuy

3. Business Meeting (Jan.11):

Fukuyama Program Corninator and Ishii participated in discussion of the Business Meeting of
Programm Members.

Mr. Nogi (program-specific administrative staff) participated in the meeting of secretariats.
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Industry-Public-Academia Cooperation

1) Opinion-Exchanging Meeting
Date: 29 March, 2012 (Academic Year 2011)

Place: Kyoto University Hospital Conference Room

Participants:

Industry: 20 participants from 16 companies

Public: 3 participants from Industry and Tourism Bureau, City of Kyoto, 1

participant from Advanced Scientific Technology & Management Research Institute

of KYOTO

Kyoto University: 9 participants from Graduate schools of Medicine, Graduate School

of Engineering, Institute for Frontier Medical Science, & Medical Innovation Center

2) Application to Program for Leading Graduate Schools

Cooperators:

13 companies

City of Kyoto, Kobe City industrial Promotion foundation

3) Implementation of LIMS Program

Cooperators:

Education:

16 companies

City of Kyoto, Kobe City industrial Promotion foundation

1. Medical Engineering for Society I:

7 lecturers from 7 companies (14periods) + Kyoto Univ. Staff

Theme of class:

NS oA

8.

Introduction to the Standardization

R&D for Biometric Imaging Analysis

Strategies for Intellectual Property and Global Standardization
R&D and Evaluation of Prosthetic Apparatus

R&D in Biomaterials and Bio-devices

R&D Based Home Medical Care

Basic R&D toward Therapeutic Apparatus

R&D for State of Art Biomedical Optics Techniques

2. Medical Engineering for Society II (academic year 2014):

lecturers form companies

3. Intellectual Property & Global Standardization (academic year 2014)

lecturers from an independent administrative agency and

organizations

public
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Postscript

About our logo

The characters “LIMS” in a dark blue,
which is the Kyoto University’s school color,
stands for “Leaders for Integrated Medical
System” and is the abbreviated name for
“Training Program of Leaders for Integrated
Medical System.”

The logo as a whole represents balsam
whose seed capsule explodes to fling seeds
far from the parent plant. This rapid
movement and ‘biological micro-machines’
underlying it symbolize main concepts of

LIMS program such as:

N 0 P
N M -

{
T

- swift translation of (research) seeds to fruition (production of results)

- promotion of research & development through spiral integration of “seeds and (social)

needs”

Program-Specific Professor
ISHIT Kayoko, Ph.D.
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Center for the Promotion of Interdisciplinary Education and Research
Research and Educational Unit of Leaders for Integrated Medical System (LIMS)
Konoe, Yoshida, Sakyo, Kyoto

http://www.lims.kyoto-u.ac.jp/
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