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

Program coordinator

LIMS has passed 5 years after starting the program. This year, we were evaluated by the
JSPS in the middle of program, which indicated the program is progressing according to
the initial plan. In my impression, the program is now progressing, and the good result
will be expected in the future.

In April, 2015, General Assembly of Medicine was held in Kyoto International
Conference Hall; Professor Emeritus Hiroo Imura is the Chair of the conference, and Prof.
Imura gave us a chance to present our activities of students with various companies to
make new medical industrial activities. This was the nice chance to introduce and notice
the attending persons on the new field of medioengineering activities.

In November, we visited Toyama city, Mayer of the city Mr. Mori, and looked and
experienced the concept of “compact city for aged society”. Many residents were
gathered to the small compartment area, which were connected each others with Tram.
This was a good chance to understand the future city image.

Among the inviting investigator from abroad, Michael Weiner, Professor of UCLA and
one of Principal Investigators on ADNI in USA, gage us a lecture with regard to the result
of Alzheimer’s disease, Mild cognitive impairment and normal control data. Just after
MRI scan, data is open for all researchers, then, any researchers of the world will be able
to use for his/her interests. This flexible system advances compared to Japan.

Professor Robert Turner, previous Max Plank Institute of Leipzig, visited LIMS for
external evaluation. He spent half a day to discuss with the students and lectures of LIMS
and gave us a useful suggestion.

JSPS evaluation was not so good in spite of our efforts. They pointed out the incomplete
execution of the program that we proposed. Since next year, the budget will be expected
to be low and very severe in financing condition. I think and hope that all the students

and lectures will make some effort to improve our program to the final goal.

March 30%, 2016
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Program Professors (Academic Year 2015)

Name Graduate School etc. Devision Position Notes

Program Director,

1 |Shinji Uemoto Graduate School of Medicine Medicine Professor Dean of Graduate School
of Medicine

2 |Hidenao Fukuyama | e e Pomatin of egpinay | Researe st et e o e | SPes e | program Coordinator

3 |Dai Watanabe Graduate School of Medicine Medicine Professor Director of LIMS Unit

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 lwata Graduate School of Medicine Medicine Professor

9 |Makoto Noda Graduate School of Medicine Medicine Professor

10 |Takashi Shinohara Graduate School of Medicine Medicine Professor Until March 2016

11 [Kenji Kawano e g hagmeseana ey | "

12 |Harunori Ohmori Center for the Promotion of Interdisciplinary Research and Educational Unit of Leaders for Specially Appointed

Education and Research Integrated Medical System (LIMS) Professor

13 |Takeshi Kimura Graduate School of Medicine Medicine Professor

14 |Michiaki Mishima Graduate School of Medicine Medicine Professor Until March 2016

15 |Masahiro Hiraoka Graduate School of Medicine Medicine Professor Until March 2016

16 |Kaori Togashi Graduate School of Medicine Medicine Professor

17 [Satoshi Ichiyama Graduate School of Medicine Medicine Professor

18 |Yoshiharu Sakai Graduate School of Medicine Medicine Professor

19 (Masakazu Toi Graduate School of Medicine Medicine Professor

20 |lkuo Konishi Graduate School of Medicine Medicine Professor Until March 2016

21 |Osamu Ogawa Graduate School of Medicine Medicine Professor

22 |Shigehiko Suzuki Graduate School of Medicine Medicine Professor

23 |Nagahisa Yoshimura Graduate School of Medicine Medicine Professor Until March 2016

24 |Shuichi Matsuda Graduate School of Medicine Medicine Professor

25 [Jun Fujita Graduate School of Medicine Medicine Professor Until March 2016

26 |Ryosuke Takahashi Graduate School of Medicine Medicine Professor

27 |Susumu Miyamoto Graduate School of Medicine Medicine Professor

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

29 |Taira Maekawa Kyoto University Hospital Transfusion Medicine and Cell Therapy Professor

30 |Kiminori Hosoda Graduate School of Medicine Human Health Sciences Professor Until December 2015

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

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

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

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




Name Graduate School etc. Devision Position Notes
35 |Naozo Sugimoto Graduate School of Medicine Human Health Sciences Professor
36 |Hiroshi Kuroki Graduate School of Medicine Human Health Sciences Professor
37 |Noriaki Ichihashi Graduate School of Medicine Human Health Sciences Professor
38 |Toshiko Futaki Graduate School of Medicine Human Health Sciences Professor
39 |Hidetoshi Kotera Graduate School of Engineering Micro Engineering Professor
40 [Shunsaku Kimura Graduate School of Engineering Material Chemistry Professor
41 [Masahiro Shirakawa Graduate School of Engineering Molecular Engineering Professor
42 [Kazunari Akiyoshi Graduate School of Engineering Polymer Chemistry Professor
43 [Yasuo Mori Graduate School of Engineering Synthetic Chemistry and Biological Chemistry Professor
44 |ltaru Hamachi Graduate School of Engineering Synthetic Chemistry and Biological Chemistry Professor
45 |Kazuyoshi Nakabe Graduate School of Engineering Mechanical Engineering and Science Professor
46 [Masahiro Ohshima Graduate School of Engineering Chemical Engineering Professor
47 (lkuo Kanno Graduate School of Engineering Nuclear Engineering Professor
48 [Kouichi Ohe Graduate School of Engineering | Energy and Hydrocarbon Chemistry Professor
49 [Teruyuki Kondo Graduate School of Engineering | Energy and Hydrocarbon Chemistry Professor
50 |Hideo Saji Graduate School of Pharmaceutical Sciences Biomedical Sciences Professor
51 |Mitsuru Hashida Graduate School of Pharmaceutical Sciences Biomedical Sciences Professor
52 |Hideaki Kakeya Graduate School of Pharmaceutical Sciences Bioinformatics and Chemical Genomics Professor
53 |Kazuhisa Nakayama Graduate School of Pharmaceutical Sciences Pharmaceutical Sciences Professor
54 |Hiroaki Kato Graduate School of Pharmaceutical Sciences Pharmaceutical Sciences Professor
55 |Rei Goto The Hakubi Project Azgggir;r:';%?g;r
56 |Yasuhiko Tabata Institute for Frontier Medical Sciences Professor
57 |Junya Toguchida Institute for Frontier Medical Sciences Professor
58 |Taiji Adachi Institute for Frontier Medical Sciences Professor
59 |Yuji Hiraki Institute for Frontier Medical Sciences Professor
60 |Atsuko Sehara Institute for Frontier Medical Sciences Professor
61 |Takashi Nagasawa Institute for Frontier Medical Sciences Professor Until December 2015
62 |Hiroshi Kawamoto Institute for Frontier Medical Sciences Professor
63 |Shigefumi Mori Research Institute for Mathematical Sciences Professor Until March 2016
64 |Hisashi Okamoto Research Institute for Mathematical Sciences Professor
65 [Michio Yamada Research Institute for Mathematical Sciences Professor
66 |Yutaka Teranishi Graduate School of Medicine Medical Science and Business Liaison Organization Spec::;arlg(:spsz?inted
67 |Kayoko shi T | gty s | o

10
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Program-Specific Staff

(As of March 31, 2016)

Name Position
1 Kayoko Ishii Program-Specific Professor
2 Yu Kimura
3 Kyoichi Takaori
4 Miyuki Nishi Program-Specific Associate Professor
5 Masao Matsuhashi
6 Koji Yamamoto
7 Kenji Ohe
8 Takehiko Kinoshita
9 Meiko Takahashi
Program-Specific Senior Lecturer
10 Nobuyuki Higashimori
11 Yuriko Higuchi
12 Wakoto Matsuda
13 Taro Tomizuka Program-Specic Serlor Lecturer
14 Hirohiko Imai
15 Fuminori Sato
16 Aki Takimoto
17 Dinh Ha Duy Thuy Program-Specific Assistant Professor
18 Mie Torii
19 Yasuharu Hirai
20 Satoshi Yawata
21 Atsuhiko [chimura Program-Speciic Assistant Professor
22 Naoko Inaba Program(—uSnrt)itlegi;:ipct xs;srtggislz)’rofessor
Christian Altmann Associate Professor of Graduate School of Medicine
Administrative Staff
(As of March 31, 2016)
Name Position
1 Yoshimasa Nogi Program-Specific Administrative Staff
2 Hideyo Terakawa Program-Specific Administrative Staff
3 Kozue Matsuda Assistant Adminisirative Staff
4 Mariko Sakimoto Assistant Administrative Staff
5 Maki Otani Assistant Administrative Staff
6 Yoko Matsubara Assistant Administrative Staff
2 Shiori Ota Assistant Administrative Staff

(From January 2016 to February 2016)
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LIMS (D1) Students, Supervisors and Mentors (AY2015)

(As of November 11,2015)

School of Medicine

Engineering

BNl = N
.‘.?u % § ® Student Academic Supervisor LIMS Supervisor LIMS Mentor 1 Posmon, LIMS Mentor 2 Posmon,
59 3 Io] (research field) (research field)
° % " Prof. Tsuyoshi Prof. Masakazu Program-Specific Associate Prof. Program-Specific Senior Lect.
N 5128 | Mikako Shiina Toi Masao Matsuhashi Takehiko Kinoshita
3| 82 |83 Gomyo Medical Imaging System Sciences,
= o Human Health Sciences, Graduate Breast Surgery, G_ra_xduate School of (Clinical Neurophysiology) (Applied Mathematics)
I o Medicine
School of Medicine
K] K]
g o % Py Prof. Shuji Prof. Jun Program-Specific Senior Lect. Program-Specific Assistant Prof.
) § ° § S (L Jun Kaneko Fujita Wakoto Matsuda Yasuharu Hirai
{3} () .
gg %% 8| Miyanohara Molecular Pharmacology, Graduate | Clinical Molecular Biology, Graduate (Neuroanatomy, Anatomy) (Neurophysiology)
g £ School of Pharmaceutical Sciences School of Medicine Y. Y, phy: 9y
2 52 ) Prof. Kazunari Prof. Takeshi Program-Specific Associate Prof. Program-Specific Assistant Prof.
3 2 ;é L Rei Akiyoshi Kimura Kyoichi Takaori Aki Takimoto
S| 2
EXlS g 8| Kuwabara Bio-macromolecular Science, Cardiovascular Medicine, Graduate | (Pancreatic Surgery / Minimally Invasive (Embryology)
u Graduate School of Engineering School of Medicine Therapeutics) yology,
=]
2 o &z 3 Prof. Masato Prof. Dai Program-Specific Senior Lect. Program-Specific Senior Lect.
J] 3B g%é L Takuto Umeda Watanabe Yuriko Higuchi Wakoto Matsuda
2EZS .
° B 5 2 g Suito Biorecognics, Graduate School of |Biological Sciences, Graduate School of . .
gfPcs®d - : L (Biopharmaceutics) (Neuroanatomy, Anatomy)
8} Engineering Medicine
ol 2 Associate Prof.
£R°84 Prof. Yasuo Prof. Ryosuke (Graduate School of Medicine) Program-Specific Assistant Prof.
5| S EZDH : YKaZumah_ Mori Takahashi Christian Altmann Satoshi Yawata
= e -5 9
UE_I’ FE 8 4 amaguchl Molecular Biology, Neurology, Graduate School of (Experimental Psychology) (Neurophysiology)
o Graduate School of Engineering Medicine p Y 9y phy oy
° % ” Prof. Toshiko Prof. Kazuyoshi Program-Specific Senior Lect. Program-Specific Assistant Prof.
. 5 £ g L Atsuko Futaki Nakabe Keniji Ohe Mie Torii
2| 82 |2 Ishida Clinical Cognitive Neuroscience, Mechanics of Thermal Fluid and
= :\g: a Human Health Sciences, Graduate Material, Graduate School of (Human Anatomy / Molecular Biology) | (Gerontological Nursing (Immunology))
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LIMS (M2) Students, Supervisors and Mentors (AY2015)

§ E § 3 . . . LIMS Mentor 1 Position, LIMS Mentor 2 Position,
g § g S Student Academic Supervisor LIMS Supervisor (research field) (research field)
[9)
° g . . Prof. Tatsutoshi Prof. Taiji Program-Specific Assistant Prof. Program-Specific Assistant Prof.
.| 8| 8 || Hiroyuki Nakahata Adachi Fuminori Sato Mie Torii
£ 2 ) . . ) .
@ El 2| Matsubara |DPisease modeling with patient-specific . . . ) .
= 3 iPSCs, Center for iPS Cell Research B|0mechan|c_s, Insm_ute for Frontier (Developmenta_l Biology / Molecular (Gerontological Nursing (Immunology))
< - Medical Sciences Biology)
and Application
o | 5o Prof. Shunichi Prof. Masahiro Program-Specific Associate Prof. Program-Specific Assistant Prof.
) 3 Se v SAHA Takeda Hiraoka Miyuki Nishi Satoshi Yawata
= — .
2128 2| Liton Kumar | Radiation Genetics, Graduate School | Radiation Oncology and Image-Applied (Biochemistry / Developmental Biology) (Neurophysiology)
of Medicine Therapy, Graduate School of Medicine Y p 9y phy: 9y
o | 5o . Prof. Dai Prof. Toshio Program-Specific Senior Lect. Program-Specific Assistant Prof.
3 :5 g 5 L Aila Watanabe Heike Yuriko Higuchi Dinh Ha Duy Thuy
8| 23 |2| Johanna iological Sci
=| =2 Biological Sczn&zz,igr:iduate School Pediatrics, Graduate School of Medicine (Biopharmaceutics) (Functional Neuroimaging)
o | 50 MBENZA Prof. Uesugi Prof. Yutaka Prograrr_:_»SpeTcificlSe;ior Lect. Program-Specific Assistant Prof.
g1 S¢e L Motonari Teranishi aro Tomizuka Fuminori Sato
45| 58 MBAMBI ; i ; ai
2| =28 2 Chemical Biology, Institute for Medical Science and Business Liaison (Developmental Biology / Molecular
= NAASSON lology, Organization, Graduate School of (Health Economics) P . oy
Chemical Research S Biology)
Medicine
o | 5. Prof. Kuniaki Prof. Taira Program-Specific Associate Prof. Program-Specific Senior Lect.
5|3 8 |L| Tomoko Saito Maekawa Masao Matsuhashi Taro Tomizuka
B g 212 Matsumoto Basic Laboratory Science, . ;L
= Eo Human Health Sciences, Graduate Transfusion MeQ|C|n§ & Cell Therapy, (Clinical Neurophysiology) (Health Economics)
I ) Kyoto University Hospital
School of Medicine
K] K]
f-j o L;’ ® i Prof. Shiro Prof. Michiyuki Program-Specific Associate Prof. Program-Specific Assistant Prof.
6 § e § S |L Kouki Futaki Matsuda Koji Yamamoto Aki Takimoto
k] % |2 f
Eol Eg Shinoda Biofunctional Design-Chemist Pathol d Biol f Di
£8| £38 g Ty, athology and Biology of Diseases, . . )
T T Institute for Chemical Research Graduate School of Medicine (Mechanical Engineering) (Embryology)
EEE
f-j o % 8 a . Prof. Hitoshi Prof. Ikuo Program-Specific Senior Lect. Program-Specific Senior Lect.
7 § S| E g L Kumiko Okamura Konishi Keniji Ohe Takehiko Kinoshita
ol o .
EglESs|? Dojo System Biology, Graduate School of | Gynecology and Obstetrics, Grad
£E3l52 8 ystem Biology, Graduate School o ynecology an stetrics, Graduate . ' .
g Ss Pharmaceutical Sciences School of Medicine (Human Anatomy / Molecular Biology) (Applied Mathematics)
2 52 X Prof. Masahiro Prof. So Program-Specific Associate Prof. Program-Specific Senior Lect.
s| 8 g g |L Masatoshi Shirakawa Iwata Miyuki Nishi Meiko Takahashi
£l 2 |2
2| 82 Uno Biomolecular Functional Chemistry, Cell Biology, Graduate School of . . . . -
i} w Graduate School of Engineering Medicine (Biochemistry / Developmental Biology) (Genomic Medicine)
2 _» Prof. Yoshiki Prof. Kiminori Program-Specific Associate Prof. Program-Specific Senior Lect.
9 g 2 g L| Kazumasa Chujo Hosoda Kyoichi Takaori Nobuyuki Higashimori
£ 3¢ |2 - . Nursing Science for Lifestyle-Related . . .
5| 52 Suenaga 9
g s g PoIyme;léﬁgglno(;:r;miﬁgg"?raduate Diseases, Human Health Sciences, (Pancreatic S;lrr]gé?;y;ll;/tligr)nally Invasive (Applied Analysis)
9 9 Graduate School of Medicine p
2 ° ZE 3 . . Prof. Susumu Prof. Shuichi Program-Specific Senior Lect. Program-Specific Assistant Prof.
10 g e E %"é L Hiroki Kitagawa Matsuda Meiko Takahashi Mie Torii
E[Ecmd2 . N . .
2155 = { Enno Functional Coordination Chemistry, | Orthopaedic Surgery, Graduate School . . . .
fin} < Graduate School of Engineering of Medicine (Genomic Medicine) (Gerontological Nursing (Immunology))
2 ° ZE 3 . Prof. Kenji Prof. Makoto Program-Specific Associate Prof. Program-Specific Assistant Prof.
ul 8EE %"é L| Nobuhiko Matsuda Noda Yu Kimura Yasuharu Hirai
E[Ecmd2 H H H . . . .
23523 Nishitani Physical Organic Chemistry Field, | Molecular Oncology, Graduate School ) )
u < Graduate School of Engineering of Medicine (Polymer Chemistry) (Neurophysiology)
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LIMS (M1) Students, Supervisors and Mentors (AY2015)

BNl = N
',gu % § ® Student Academic Supervisor LIMS Supervisor LIMS Mentor 1 Posmon, LIMS Mentor 2 Posmon,
59 3 Io] (research field) (research field)
o | _ Prof. Shunichi Prof. Yasuo Program-Specific Senior Lect. Program-Specific Assistant Prof.
. 5 g § L | Rahman Md Takeda Mori Nobuyuki Higashimori Aki Takimoto
2 g3 |1 . Radiation Genetics, Graduate School Molecular Biolo
z0n ’ ay, . .
= Maminur of Medicine Graduate School of Engineering (Applied Analysis) (Embryology)
@
° § Prof. Ryosuke Prof. Hideaki Program-Specific Associate Prof. Program-Specific Assistant Prof.
) 5 3 L| SHAMIMA Takahashi Kakeya Kyoichi Takaori Dinh Ha Duy Thuy
3 2
I 3 1 System Chemotherapy and Molecular . . .
s e SULTANA Neurology, Grafiqate School of Sciences, Graduate School of (Pancreatic Surgery / Mlmlmally Invasive (Functional Neuroimaging)
g Medicine - - Therapeutics)
Pharmaceutical Sciences
K] K]
f-j o L;’ 2 . Prof. Shuji Prof. Osamu Program-Specific Associate Prof. Program-Specific Senior Lect.
J|88 BE |L Shohei Kaneko Ogawa Koji Yamamoto Nobuyuki Higashimori
k] S |4
E3l EB Molecular Ph logy, Graduat
£8| £38 Ovama olecular Pharmacology, Graduate - . ’ . ' .
g g y School of Pharmaceutical Sciences Urology, Graduate School of Medicine (Mechanical Engineering) (Applied Analysis)
K] K] i
£ 2 £ 2 o Prof. Yoshinobu Prof. Yoshiharu Program-Specific Senior Lect. Program-Specific Senior Lect.
J|B8 82 |L Akihiro Takakura Sakai Takehiko Kinoshita Meiko Takahashi
ESLES |1 Biopharmaceutics and Drug Gastrointestinal Surgery, Graduate
E @ § @ Matsumoto Metabolosm, Graduate School of gery, (Applied Mathematics) (Genomic Medicine)
g £ N ! School of Medicine
Pharmaceutical Sciences
= _ o . K
£q f_g 8q Prof. Hideaki Prof. Shigehiko Program-Specific Senior Lect. Program-Specific Assistant Prof.
. 3 g £ E g L XUeBi L Kakeya Suzuki Taro Tomizuka Fuminori Sato
S o|o ueBin |
g &l & 2 g ! 9 SVS‘E"? Chemotherapy and Molecular Plastic and Reconstructive Surgery, . (Developmental Biology / Molecular
g5 ¢ Sciences, Graduate School of o (Health Economics) )
£ |oa N X Graduate School of Medicine. Biology)
Pharmaceutical Sciences
2 2 . Prof. Taiji Prof. Shuichi Program-Specific Associate Prof. Program-Specific Senior Lect.
6 ] g g |L Yasuyukl Adachi Matsuda Miyuki Nishi Wakoto Matsuda
s 22
5 s S 1 . . N . .
2 2 Matsumura | Biomechanics, Institute for Frontier | Orthopaedic Surgery, Graduate School | . h ’
finj finj Medical Sciences of Medicine (Biochemistry / Developmental Biology) (Neuroanatomy, Anatomy)
2 52 . Prof. Kazunari Prof. Takashi Program-Specific Associate Prof. Program-Specific Associate Prof.
. ] Eé L Risako Akiyoshi Shinohara Yu Kimura Koji Yamamoto
£l 28 |1 A ) .
2| & 5 Miura Bio-macromolecular Science, Molecular Genetics, Graduate School of . . N
u Graduate School of Engineering Medicine (Polymer Chemistry) (Mechanical Engineering)
2 ° ZE 3 Prof. Itaru Prof. Hisashi Program-Specific Associate Prof. Program-Specific Senior Lect.
ol 8 © E é’g L| Ryousuke Hamachi Okamoto Masao Matsuhashi Yuriko Higuchi
EEcmd1 . . . . :
215523 lkeda Bioorganic Chemistry, Graduate Research Institute for Mathematical . . ’ .
fin} < School of Engineering. Sciences (Clinical Neurophysiology) (Biopharmaceutics)
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Curriculum (FY 2015)

1st Grade | 2nd Grade | 3rd Grade | 4th Grade | 5th Grade
No Subjects Lecturer tst | 2nd | tst | 2nd | tst | 2nd | 1st | 2nd | 1st | 20a | RREMArks
Sem | Sem | Sem | Sem | Sem | Sem | Sem | Sem | Sem | Sem
1 | Mechanics and Dynamics, Fundamental Nakabe, Adachi, Yamamoto 2
2 | Medical Electronics Shiina, Sugimoto 2
3 | Basic Materials Chemistry Kondo, Kimura 2
4 Design of Bl.omaterlalls fgr Medical and Tabata 2
Pharmaceutical Applications
5 | Continuum Mechanics Adachi 2
6 | Molecular Analysis of Life Mori. Nishi 2
7 | Image Processing Basics Sugimoto, Shiina 2
8 | Biopharmaceutics N.akayalma, Takakura, Hashida, 2
Higuchi
9 | Human Anatomy Hagiwara, Ohe, Matsuda ) Compulsory
. . Compulsory
10 | Physiology Ohmori, Kawano 2 (Sep.~)
11| Medical Chemistry Watanabe 2
12 | Gerontology, Geriatrics, and Aging Science Arai 2
13| Regenerative Medicine Hiraki, Sehara, Tabata, Adachi 2
14| Genome Cohort Study Matsuda, Takahashi 2
15| Medical Ethics Kosugi, Fujita,Fukuyama 1
16 | Basic Mathematics Higashimori 2
17| Introduction to Numerical Simulation Kinoshita 2
18 | Applied Mathematics Kinoshita, Higashimori 2
19| Health Economics Goto, Tomizuka 2
20 | Intellectual Property & Global Standardization Teranishi 2
21| Medical Engineering for Society I Ishii 2 Sep.~
22| Medical Engineering for Society I Ishii 2
@ Interdisciplinary application (1~6)
1. Medical imaging: Lecture
23 1-1 Diagnostic Pathology Haga 1
24 1-2 Radiology Fukuyama
1 Sep.~
25 1-3 MRI introduction Fukuyama
2% 2. Minimally invasive therapeutics : Kimura,Takaori 1
Lecture
27 3. ﬁlomaterlals and Artificial Organs : Tabata, Matsuda 1 Sep. Oct.
ecture
28| 4. Medical informatics : Lecture Kuroda 1
29 5. Inspectnon equlpment.stud|es. Ichiyama 1
Science research equipment :Lecture
20 6. Medical a.nd life support Shiina 1 Compulsory
systems : Lecture (Sep.)
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1st Grade | 2nd Grade | 3rd Grade | 4th Grade | 5th Grade
No Subjects Lecturer tst | 2nd | tst | 2nd | tst | 2nd | 1st | 2nd | 1st | 20a | RREMArks
Sem | Sem | Sem | Sem | Sem | Sem | Sem | Sem | Sem | Sem
1. Medical imaging : Practice
23 1-1 Diagnostic Pathology Haga 1
24 1-2 Radiology Fukuyama
1 Sep.~
25 1-3 MRI introduction Fukuyama
2 2. M|n|m‘ally invasive therapeutics : Kimura, Takaori 1
Practice
27 3. lElomz-fterlals and Artificial Organs : Tabata, Matsuda 1 Sep. Oct.
ractice
28| 4. Medical informatics: Practice Kuroda 1
5. Inspection equipment studies
29 Science research equipment : Ichiyama 1
Practice
6. Medical and life support . Compulsory
30 systems : Practice Shiina 1 (Sep.)
31| Debate I Altmann Compulsory
32| Debate II Altmann Compulsory
33| Debatelll Altmann Compulsory
34| DebatelV Compulsory
35| Debate V Compulsory
36| Internship (Abroad) Takeda, Fukuyama Compulsory
elective
37| Internship (Industrial and public parties) |Ishii, Fukuyama
38| Pre-research Compulsory
39| 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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Program —Specific Staff — Mission and Activities

In Kyoto University, Leading Graduate School Programs are managed under the auspices 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 doverse 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 Wakoto Matsuda, Naoko Inaba, Yasuharu Hirai
3. Medical and daily life support systems ------------- Mie Torii

4. Debate Christian Altmann

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

6. Basic Materials Chemistry Yu Kimura

7. Molecular Analysis of life Miyuki Nishi

8. Biopharmaceutics Yuriko Higuchi

9. Medical Chemistry Satoshi Yawata

10. Regenerative Medicine --- Fuminori Sato, Aki Takimoto

11. Genome Cohort Study Meiko Takahashi

12. Basic Mathematics Nobuyuki Higashimori

13. Applied Mathematics Nobuyuki Higashimori, Takehiko Kinoshita
14. Introduction to Numerical Simulation ------------ Takehiko Kinoshita

15. Minimally Invasive Therapy Kyoichi Takaori

16. International Student Related Issues -------------- Dinh Ha Duy Thuy

Mentors: Besides a supervisor in the specific research field of each student, we arranged a LIMS
supervisor (professor) and two mentors (program-specific staff) from diverse fields to but slightly
different from the specific field. Four instructors collaborate and help the student to plan training &
research theke(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 for the specific research.
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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
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*  Recruitment of program-specific staff
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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 Lecturer, LIMS)
Wakoto Matsuda (Program-specific Lecturer, LIMS)

The human anatomy course is a basic subject for the second grade students of LIMS. We have considered important
to teach the musculoskeletal system and kinesiology in detail, which will become essential knowledge in coping
with the unprecedented aging society. The students will apply what they have learned in human anatomy to
structure-movement coordination, which will help their themes in medico-engineering collaboration. This year,
we have distributed handouts and asked the students to hand in reports about the fundamentals of human anatomy.
During anatomical practice, the students have learned the three-dimensional arrangement of the human body by
observing and touching the cadaver, studying virtual pictures and plastic models. For further learning, we have
only mentioned but will show next year how to use a confocal microscope, a basic instrument used for research as
well as studying histology, which is necessary to understand anatomy. An important feature of this program is to

have the LIMS students experience human anatomy in a similar way as medical students do.

2. Physiology
Instructors:  Harunori Ohmori (Specially Appointed Professor)
Kenji Kawano (Specially Appointed Professor)
Wakoto Matsuda (Program-Specific Senior Lecturer, 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. The course is 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 LIMS program. Accordingly, the Physiology lecture course is organized in the following topics:

1.homeostasis; its concept and examples,
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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.

At the end of lecture course, some practices of physiology were given. Students have learned how to record the
neural activity from the animal brain in vivo, and have had a firsthand experience of human visuomotor learning
through prism adaptation. The practice is intended to teach students how to conduct experiments and analyze data
of physiology.

3. Medical and Daily Life Support Systems
Instructors: Hidenori Arai (Director of Center for Gerontology and Social Science,
National Center for Geriatrics and Gerontology)
Mie Torii (Program-specific Assistant Professor, LIMS)

In Japan, one in four people are over 65, and we are under pressure to take increased measures to deal with
welfare, nursing and medical care needs. The Ministry of Health, Labor and Welfare recommends regional
comprehensive support in which older adults can spend the terminal stage of their lives in their own homes
and neighborhoods rather than staying in 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 welfare law and policy, 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 how to advance medical
support systems and equipment

September. 15", 2015  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

October. 2", 2015  Lecture (2)
D. Elderly welfare law and policy:

Outline, background and service content of Long-Term Care Insurance Act

September. 25", 2014 Field trip (1)
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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 assessment 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.

September. 29, 2015 Field trip (2)
A. Welfare facilities
These composite facilities consist of 1) intensive-care nursing homes; 2) short-term admission for daily lifelong
term-care facilities; 3) day-care centers. Local families can use facilities within the day-care centers, designed to
foster intergenerational social communication with elderly patients and local families. In order to understand
varied care levels, types of healthcare cooperation, life support services and regional exchange, our students
observed older adults who lived in various types of facilities.

Debate

Instructor: Christian F. Altmann, Associate Professor (Graduate School of Medicine)

The English Debate course and practice was held in 2015 as a weekly course with the aim to a) improve
the students’ 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 respond to questions and to defend their

opinion, and c) improve their ability to refute others' arguments.

First year students were trained in basic argumentation skills, and the presentation of scientific / societal
topics and ideas. Discussions were amongst others on funding of basic versus applied science, internet
pharmacies, entertainment in nursing homes, and employees’ working hours. Students also presented project
ideas such as drug-delivery systems or the application of a social business approach to provide sanitized

water in developing countries.

The second year students practiced project discussion and debate activities in teams. In parts of the course,
teams of two students proposed an idea which was discussed in a simulated meeting, which — depending on
the topic — simulated a science grant committee, a company board, or a political TV discussion. Exemplary
topics were the development of cancer-smelling chips to be installed in a toilet, creation of specialized
community care homes for the elderly, the repopulation of depopulated rural villages and discussion of food

supplements and sugar substitutes.

Third year students (doctoral level) engaged in discussions with researchers with various scientific
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backgrounds (engineering, medicine, biochemistry, etc.) and nationalities (French, Korean, British, US
American, German, Japanese, etc.). Topics were amongst others the benefits and drawbacks of genetically
modified organisms, nutrition for healthy aging, city planning for the elderly, and susceptibility to radiation

after a nuclear disaster (Ukraine).

Thus, the English debate course and practice provided students with a wide range of activities and

discussion opportunities in English to widen their viewpoint and hone their communication skills.

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 course is designed to introduce mechanical engineering, mainly four fundamental dynamics such
as Mechanical dynamics, Dynamics for material and structure, Fluid dynamics and Thermodynamics,
to students who do not have a background of mechanical engineering. The primary aim is to acquire and
refine knowledge of mechanical engineering necessary for developing novel devices or measuring
systems in the medico-engineering field. In this year, ninety-minute class was given every Monday during
the first semester for L1 student (Two students attended this class). In the first half of this course, those
dynamics were explained with the concept of continuum physics, which can help students understand the
relation between equations of motion or governing equations and real phenomena. In the lecture, we
focused on the physical implications of equations describing each dynamics and theoretically expounded
common physical phenomena, such as movement, deformation of objects with mass and shape, and flow
of gas or liquid. In the second half, we introduced how those principles of mechanics have been applied
to real-world equipments and systems, and also explained about the latest mechanical engineering
technologies used in the field of medical or welfare engineering. Practical training of this course for

second-year master's students was held as part of the class: Biomaterials and Artificial Organs.

[Course Content and Schedule in the 2015 academic year]

<Fundamental Mathematics>

1 Dynamics and mathematics

<Fundamental Dynamics>
2-3  Mechanical dynamics (Mass and rigid-body dynamics)
4-5  Continuum dynamics (Mechanics for deformed body)

6-7  Dynamics for material and structure (Material mechanics)
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7.

8-9  Fluid dynamics
10-11 Thermodynamics and heat transfer

<Fundamental Mechanical System Engineering>
12 Control system engineering

13 Robot system engineering

14 Micro-nano system engineering

15  Design system engineering

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

Yu Kimura (Program-Specific Associate Professor, LIMS)

In academic year 2015, an exercise of organic chemistry was performed initially as usual. This exercise was
intended to evaluate the actual skills of students. Based on the evaluation, the review about 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, especially
including retrosynthetic analysis. Then, characteristics and synthetic routes of medicines such as sulfa drug and
indinavir were lectured from the viewpoint of pharmacophore, structure-property relationship, mechanism of
action and their biodistribution. In contrast, biomaterials as a large bulk material for clinical use have many
functional moieties and characteristic properties, such as bioavailability, biocompatibility, antithrombogeneity, or
other bioactivities, the lecture summarized these properties with the explanation in molecular level. In the
lecture, we put emphasis on understanding not only of basic requirements as biomaterial, but also of the
reason why the chemical composition was chosen to use as a biomaterial. The knowledge would be helpful to
design novel materials based on a demand in fruitful healthy-longevity society. Through the submitting report
after the course and the follow-up, we evaluated students on the proficiency and utilizing ability of obtained
knowledge. Also a practice in imaging chemical probes on mouse have been executed since academic year 2014.
Together with students, pigment molecules as a probe were injected via tail vein of mice, and the distribution in
body was observed with 3-D photoacoustic CT scanner and fluorescence camera-TV monitor. Moreover,
dissection of organs and the photoacousitic and fluorescent imaging was performed together with students. These

experiences would be helpful to prepare further anatomy and physiology courses.

Molecular Analysis of life
Instructors:  Yasuo Mori (Professor, Graduate School of Engineering)
Masayuki Mori (Associate Professor, Graduate School of Engineering,)

Miyuki Nishi (Program-Specific Associate Professor, LIMS)
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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.

Orientation

Analysis of genes and determination of DNA sequences
Analysis of Proteins

Second messenger and thermosensor

Cell sorting (BD FACSJazz Cell Sorter)

Presentation and Discussion

I o o

8. 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” was provided to 2nd-graders. In this lecture, we introduced
the anatomical and physiological characteristics of tissues in the body to understand drug disposition
processes, including absorption, distribution, metabolism, and excretion. Then, we explained the
mechanisms of drug disposition in each process, and provide the basic concept and its application
example of drug delivery system (DDS). Short presentation in English by students helped further
understanding of lectures.

- Drug absorption after local injection, and factors affecting it
- Anatomical and physiological characteristics of the skin and transdermal absorption of drugs

- Anatomical and physiological characteristics of the gastrointestinal tract and gastrointestinal

absorption of drugs
- Rectal, pulmonary and nasal absorption of drugs

- Factors affecting drug distribution in each tissue
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- Structure and functions of blood-brain barrier, blood-cerebrospinal fluid barrier and placental barrier,

and drug distribution into brain and fetus thorough the barriers
- Anatomical and physiological characteristics of the kidney and renal excretion mechanisms of drugs
- Biliary excretion and enterohepatic circulation of drugs
- Drug metabolism and drug-metabolizing enzymes
- Drug/drug interactions
- Basic of clinical pharmacokinetics

- Drug delivery systems for major protein drugs and nucleic acid drugs and those for cell therapy

9. Medical Chemistry
Instructor: Dai Watanabe (Professor, Dept. of Biological Sciences)
Shohab Youssefian (Professor, Dept. of Molecular Biosciences)
Satoshi Yawata (Program-Specific Assistant Professor, LIMS)

The aim of this course is that LIMS students, especially those with the background in engineering, acquire
knowledge in the common diseases in the modern society. With the help of the faculty in Graduate School of
Medicine, the biochemical and molecular biological mechanisms for diseases, as well as the current treatment for
diseases, are explained and discussed. In this course, the students are expected to acquire the knowledge that the
second- or third-grade medical students learn; the lectures cover from the basics in biochemistry, molecular biology
and genetics to the mechanism of diseases, especially focused on the disease having social significance, such as

cancer. In this academic year, the lectures were held from October to January, aimed at M1 and M2 students.

The LIMS students with the engineering background are expected to utilize the knowledge obtained in this course
during the future development of new treatments for diseases or medical instruments. Furthermore, even for the
students with the biology background, this course provides the great opportunity to study biochemistry and

molecular biology from the perspective of the diseases commonly occurring in the society.

10. Regenerative Medicine
Instructors: Yuji Hiraki (Professor, Institute for Frontier Medical Sciences)
Atsuko Sehara (Professor, Institute for Frontier Medical Sciences)
Yasuhiko Tabata (Professor, Institute for Frontier Medical Sciences)
Taiji Adachi (Professor, Institute for Frontier Medical Sciences)
Hirofumi Suemori (Associate Professor, Institute for Frontier Medical Sciences)

Masaya Yamamoto (Associate Professor, Institute for Frontier Medical Sciences)

32



Fuminori Sato (Program-Specific Assistant Professor, LIMS)

Aki Takimoto (Program-Specific Assistant Professor, LIMS)

The rapid advances in stem cell biology including iPS cell research and its clinical applications make it
more important to comprehensively understand regenerative medicine in the various field of medicine.
Institute for Frontier Medical Sciences focuses on the basic and application studies on regenerative
medicine including stem cell biology, developmental biology, and tissue engineering. This course was
arranged for the second year LIMS students to provide lectures on the following latest topics:

e History and recent advance of pluripotent stem cell research.

e Use of human PSCs for cell transplantation therapy

e Cellular Differentiation and Stem Cells (1), (1I)

e Hard tissue development and regeneration (I) ECM, (1) Growth & differentiation, (111) Connections
of building blocks

o Definition of biomaterials and their applications to medical devises and drug delivery system (DDS)

e Regenerative medicine from the viewpoint of biomaterials — Regenerative research and regenerative
therapy —

e The importance of material sciences in hard tissue regenerative medicine.

e Invitro fabrication of tissue-like constructs and their applications

e Nanotechnologies for regenerative medicine

e Modeling and simulation of bone regeneration/remodeling and their application to scaffold design

e Modeling and simulation of multicellular dynamics in tissue morphogenesis

Through the lectures concerning stem cells, cellular differentiation, organogenesis, and biomaterials, we made a
special effort to encourage students to find a systematic connection between basic and clinical studies on regenerative
medicine. This course also provides a lecture on biomechanics to help students understand the mechanical aspects of
developmental phenomenon and locomotive organs, which are latest research topics in developmental biology and

regenerative medicine.

11. Genome Cohort Study
Instructor: Meiko Takahashi (Program-Specific Senior Lecturer, LIMS)

“Genome Cohort Studies” provides an intensive overview of genomic epidemiology for students intending to
engage in, collaborate in, or interpret the results of genomic and epidemiologic research. This course was started
in April 2014 and is available for all second year Master’s degree students. Through lectures and group discussions,
students will be able to understand the essential roles genomic analyses will play in 21st Century medicine - the
era of "preventive medicine".

The course covers the following topics:
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(1) Research fields and novel techniques developed that have emerged in the years since completion of the Human
Genome Project.

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

(3) What is a “cohort”? Comprehend the differences between cohorts and case-control analyses, and appreciate the
strengths and weaknesses of the various types of analyses.

(4) Acquiring basic knowledge of the latest technologies used in genomic medicine.

(5) Introduction to the different techniques used in bioinformatics and proteomics, as well as how to handle web-
based public databases.

12. Basic Mathematics

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

This course provides basic materials of calculus and linear algebra at first-year undergraduate level, as a review
for students who have once learned these materials and as an introduction for those who have not. Main topics are

as follows:
® Differential and integral calculus in one and several variables,
® Ordinary differential equations,
® Extremum problems,
@® Basic concepts in abstract linear space theory,
® Operations on matrices and solution of simultaneous linear equations,
® Inner product and eigenvalue problems.

The knowledge and concepts given in this course will be needed in situations such as when LIMS students
learn more advanced courses including numerical simulation and basic physics, and when they formulate

and analyze mathematical models in order to predict the future of the aging society.

13. Applied Mathematics
Instructor: Nobuyuki Higashimori (Program-Specific Senior Lecturer, LIMS)

Takehiko Kinoshita (Program-Specific Senior Lecturer, LIMS)

This course introduced an analysis for application and several concepts of statistics.
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14.

The former half was an introduction to topics in Fourier analysis and statistics. Fourier analysis is explained as
an example of understanding basic ideas of medical imaging such as X-ray CT. Statistics was provided as a
mathematical methods of inference from data obtained by random sampling. The goal was to learn elementary
concepts about those topics.

The latter half of this course changed the schedule and described machine learning because the audiences were
interested in it. We explained three problems, clustering, classification, and regression that are possible to solve
it in machine learning. Especially, support vector machine (SVM) was introduced as the method to solve a
classification problem. Moreover, to improve the accuracy of SVM, we introduced preprocessing data scaling,

cross validation, and parameter tuning for SVM using the Gaussian radial basis function kernel.

We explained Python programming to actually calculate SVM classifier. Since Python has the modules not only
numerical computation but also machine learning, Python was adopted in this course. Therefore, the students

were able to learn well for the SVM classifier program.

Introduction to Numerical Simulation

Instructor: Takehiko Kinoshita (Program-Specific Senior Lecturer, LIMS)

This course introduced methods of numerical simulations for various natural or social phenomena. 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 equations for nondimensional quantities. | emphasized these three points in the course, and the students
achieved a comprehensive understanding about them.

I taught how to use formula manipulation system in order to solve ordinary differential equations (ODE).
Numerical simulation is necessary for analyzing ODEs which are not solvable by quadrature. | taught some
numerical methods, the Euler method, the Runge-Kutta method, and the Dormand-Prince method, to solve
ODEs.

Python was adopted as the formula manipulation system and the numerical computation software in this course.

I taught how to use Python, matrix operations, conditional expressions, loop, user-defined functions,
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visualization, and animation. Since we used the Python module to analytically or numerically solve ODEs, the

source cords of students are well-made.

In the last part of the course, | taught the qualitative theory of ordinary differential equations. Especially, |
introduced the stability and bifurcation theory of equilibria. Moreover, | explained the bifurcation phenomena of
equilibria for the SIR model and the FitzHugh-Nagumo equation.

15. Minimally Invasive Therapy
Instructors: Shinji Uemoto
(Professor, Department of Hepato-Biliary-Pancreatic Surgery and Transplantation)
Takeshi Kimura (Professor, Department of Cardiovascular Medicine)
Yoshiharu Sakai (Professor, Department of Gastrointestinal Surgery)
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 gastrointestinal diseases”, “Minimally invasive
therapies in the field of neurosurgery”, “High precision radiation therapy for cancer”, “Catheter-based
treatments of cardiovascular disease”, “Minimally invasive and function sparing surgery in urology” and
these lectures were given at the seminar room of LIMS in the G building of Medical Faculty or at the
Kyoto University Hospital.

The attendants experienced laparoscopic surgery by themselves with a simulator at the Kyoto University
Hospital during the course of “Site-visit to operation theater of gastrointestinal laparoscopic surgery” and
observed procedures of gastrointestinal surgery at the operation theater of the Kyoto University Hospital
later on. Besides, the attendants of the course observed conventional open surgery associated with
significant invasiveness during the “Site-visit to operation theater of hepato-biliary-pancreatic surgery and
transplantation” and had a individual discussion about the comparison between the conventional surgery and
minimally invasive surgery subsequently. Moreover, other courses consisted of following contents.

“Site-visit to operation theater of neurosurgery (neuro-intervention and endoscopic surgery)”: “Introductory

lecture on radiation treatment planning”; “Site-visit to catheter-based treatment of cardiovascular disease”; “Site-

visit to operation theater of urological surgery (robot-assisted surgery)”.
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16. International Student Related Issues

Instructor: Dinh Ha Duy Thuy (Program-Specific Assistant Professor, LIMS)

1) International student Recruitment

In March 2016, 1 visited 2 universities in Vietnam to introduce our LISM Program to staffs and students over there.

Besides that | have been continuing to keep email exchanges with other universities in Vietnam, Indonesia which |
visited during the last 2 years for disseminating information on the annual recruitment or events of the LIMS Program
to their students.

There are several students from abroad want to apply for the LIMS Program, however, the requirement to come to
Kyoto University by their own budgets for taking the on-site entrance examination at one of the indicated graduate
schools associated with the LIMS program, before applying to the LIMS program is still a big obstacle for them.
Therefore, in order to assist them to resolve this problem, I have also tried to find out some summer programs with

financial supports at Kyoto University for oversea students to have a chance to come to Kyoto in summer 2015.

2) International student Support

Adapting to the Japanese culture as well as a new research environment is easy for many international students, but
not for the others. Some international students have had very hard time in finding out the suitable way for them to
adapt with a new life, a new studying environment in Japan. In such a case, an open discussion and supporting
consultation with persons they feel trust is a very important key for them to overcome their difficulties, their stressful
status and even though, their psychological disorder condition. | would note this issue again here, by a case of one
LIMS student we helped in 2015.

Universities in Vietnam, March 2016

@ March 28, 2016

Professor Vo Van Toi, Ph.D., Chair

Biomedical Engineering Department

International University, Vietnam National Universities at Ho Chi Minh City
Ho Chi Minh City

@ March 29, 2016

Dr. Nguyen Thi Thanh Kieu, Vice Dean

Associate Professor Le Minh Tri, Vice Dean of Faculty of Pharmacy

Dr. Nguyen An Binh Head of International Relations Office

Dr. Nguyen Tuan Kiet, Deputy Head of Academic and Student Affair Office
Dr. Nguyen The Dung, Lecturer

School of Medicine, VNU-HCMC

Ho Chi Minh City
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3.

International Cooperation
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Genotoxicity and Genome integrity

Department of Medical Science
Graduate School of Medicine
M1 Rahman Md Maminur

(1) Academic

It was a great opportunity for me to be a participant of different outstanding academic activities
in Kyoto University and others well known organizations through LIMS. I attended different
course work which helped me to understand and develop my skills in various ways. The English
debate class was a great platform for me to learn the presentation and to develop the
communication skills with others. The Human Physiology class was very interesting and the
observation of the human body organs was a fascination for me. The medical life support course
gave me the opportunity to visit different institution through which I gathered practical
experience, how to provide facilities to the elderly people for better life, which will help me to
serve humanity in my country as well as any part of the world I live. In this academic year I
attended many seminars and course meeting from which I motivated to contribute to the society

through research activities.

(2) Research activities

Identification and characterization of toxic chemicals by establishing new bioassays:

The identification of genotoxic chemicals by establishing a new sensitive bioassay is based on

our present idea. By observing the micronucleus in a very sensitive process we are trying to

develop new method to eliminate the false negative result of current methods using a set of

DNA repair mutants.

e Micronucleus is small nucleus that forms

whenever a chromosome or a fragment of a
chromosome is not incorporated into one of the
daughter nuclei during cell division (Figure 1).

We knocked out different DNA repair genes

(FANCD2, XRCC1) to optimize the method. In

present the other genotoxic identifying methods

are not sufficiently sensitive, because all the

bioassays use wild-type cells, which are
Figure 1. Micronucleus capable of accurately repairing DNA damage
induced by genotoxic chemicals. We are trying

to develop a new method using DNA repair mutants derived from the TK6 cell line, which is

47



widely used including the US and Japanese Governments for the genotoxicity test. We hope our
new method will be sensitive enough to identify the genotoxicity of the chemicals that were

previously considered as non-mutagenic.

The functional overlap of Single strand binding protein 1 (SSB1) and Single strand
binding protein 2 (SSB2) in genome stability:

Now I am working on SSB1 and SSB2 protein, which are important in maintaining Genome
Stability and DNA repair. We want to know the role of these single strands binding proteins in
genome stability. These two proteins have overlapping function and can compensate the
absence of another one. So to analyze the role of these two proteins we have to generate cells
which are lacking in both SSB1 and SSB2.

e
=ssaz ' 1
\ .

But the double knock out cells are not
viable, so we have made conditional
mutant DT 40 cells to analyze the role
of these two protein. We used Tet-Off

(tetracycline induced) system to

knock out the cells. Now we are

optimizing the time point of protein

depletion and the phenotypic analysis
time point (Figure 2).

Lack of SSB protein
Appear dead cells

Relative cell number

Days in culture

Figure 2. Relative cell numbers of SSB protein-lacking cells.

Beside these I am working on to determine:

(1) The role of mismatch repair factors, the MLH3 and PMS2 nuclease in the late step of
homologous recombination.

(2) The role of SUMO E3 ligases, PIAS1 and PIAS4 in the promotion of template switch.

I'hope, in future by participating different extracurricular activities like business competition or
visiting different places I will be continuing to achieve knowledge and learn to overcome the

hurdles of life and contribute for the social welfare.

Ref: http://www.crios.be/genotoxicitytests/micronucleus_test.htm

http://global.britannica.com/science/micronucleus.
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Network-based, remote reading system of digital-electroencephalogram
in nationwide- or global area

Department of Medical Science
Graduate School of Medicine
M1 Shamima Sultana

(A) LIMS Research

(1) Background: Electroencephalogram (EEG) is useful in the diagnosis of or monitoring
of epileptic seizures, acute stroke, brain injury, acutely developed cerebral disorders and
coma conditions. Digital EEG (dEEG) techniques have well developed in recording,
reviewing and storing EEG. With the remarkable advantage of information technology,
remote dEEG reading system has been established in North America and European
countries in the very restricted area but is not popular yet at all. In this system, certified
EEGers in the large hospitals (e.g., University hospitals) are able to access, read, and
make a report of dEEGs recorded in other remote hospitals. This innovative system
enabled physicians at remote hospitals to obtain reliable dEEG report written by
certified EEGers of large hospitals that improved global quality and patient care in the
society. However, no systematic remote dEEG reading system was established not only

in Japan, but also in many countries such as Asian Oceanian area so far.

(2) Objective: In order to establish network-based, remote dEEG reading system in
nationwide- or global area, medico-engineering collaboration is essential. Besides
engineering system, its success largely depends on the degree of flexibility for clinical
utility and economic factors. We will evaluate these presumably important factors
(clinical utility, cost effectiveness, privacy, rapidity and so on) and will know how these

factors are important for the remote dEEG reading system.

(3) Methods: We will setup preliminary remote dEEG reading system in cooperation with
other remote hospitals and EEG manufacturer by using infrastructures and services
commercially provided by a Japanese telecommunications enterprise. The general
concept of the preliminary remote dEEG reading system is as follows. First, clinical
EEGs will be recorded at other remote hospitals and the recorded EEG data will be
uploaded to the server as the encrypted files. Second, certified EEGers of Kyoto
University hospital will access, read and upload a report of the dEEG data to the server

without downloading process. Third, doctors at other remote hospitals will access and
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read the dEEG report. After setup of the system, we will evaluate the clinical utility and
cost effectiveness of the preliminary remote dEEG reading system. The preliminary trial
is currently in submission of the Ethical Committee of Kyoto University Graduate
School.

(4) Expected Outcome: We will be able to evaluate presumably essential important factors
(clinical utility, cost effectiveness, privacy, rapidity and so on) to establish the system,
and will find how these factors contribute to this system. It will help to introduce remote

dEEG reading system widely in the nationwide- or global field (e.g., Bangladesh).

(5) Research Progress of the fiscal year 2015: My research topic is Network-based,
remote reading system of digital-electroencephalogram in nationwide- or global area.
From April- July, 2015, we have been doing literature survey and I will mention some
the results of my literature survey below.

a) In many cases data transfer is achieved by stopping the acquisition device and
sending the resulting EEG data to the remote location for analysis. This technique
introduces a significant delay as no analysis is performed until acquisition has
stopped and the data transfer has been completed.
=So we should think about elimination of the delay from data acquisition to transfer.

b) Difficulties may arise with hospital firewalls; confidential patient information may
be visible on-screen, possibly in breach of hospital policy.
=So we should to be concerned about these difficulties related with hospital
firewalls and maintain patient privacy.

c) Care must be taken to avoid the leaking of sensitive patient information, potentially
in breach of data protection regulations.
=So for preserving confidentiality we should to avoid the acquisition of unnecessary
patient data.

I learned about these important factors and we will try to minimize these to successfully
implement the system. We will focus on to reduce the delay between the acquisition of
data and its availability in the viewing application and reduce the time of diagnosis. We
will also evaluate cost-effectiveness of the system.

From July-present, we are now trying to set up remote digital EEG reading system and
collaborate our project with some of the companies.

(6) References:

1. P. D. Healy, R. D. O'Reilly, G. B. Boylan and J. P. Morrison, "Web-based remote
monitoring of live EEG," e-Health Networking Applications and Services
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(Healthcom), 2010 12th IEEE International Conference on, Lyon, 2010, pp. 169-
174.

2. David Holder, Jim Cameron & Colin Binnie “Tele-EEG in epilepsy: review and
initial experience with software to enable EEG review over a telephone link” Seizure
2003; 12: 85-91, doi:10.1016/S1059-1311(02)00229-7

3. Vespa, P. M., Nenov, V. and Nuwer, M. R. Continuous EEG monitoring in the
intensive care unit: early findings and clinical efficacy. Journal of Clinical
Neurophysiology 1999.

(B) LIMS Activities:

During the first semester (April-July) I took anatomy, math and debate classes from
which I reviewed my anatomy knowledge and improved my communication skill in
English. Along with LIMS classes I also took all compulsory classes of the Masters'
course. The knowledge that I gathered from both courses have helped me to improve
my research area.

During the second semester (August-March) I took Medical and life support system,
Physiology and Debate classes. During Medical and life support course I attended
several lectures and visited Falco Biosystems Ltd., Shimadzu Corporation, some day
care centers and rehabilitation unit in hospital. I could learn about these institution and
gather practical knowledge on rehabilitation of aging society as well as occupational
therapy of disabled children. From Physiology and Debate classes I learned, reviewed
my physiology knowledge and improved my communication skill in English.
Along with LIMS classes I also took all classes of the Masters' course. During this
semester | attended three retreats (Cancer course, Immunology Course and retreat of
Neurology department) and participated in oral and poster presentations. The knowledge
that I gathered from both courses (Master's and LIMS) and retreats have helped me to
improve my research area.

I attended the Program for Leading Graduate Schools Forum 2015 that was held on
October 24-25 in Bellesalle Shinjuku Grand, Tokyo. This leading forum gave me a
chance to make a network with students from different disciplines and to be exposed to

new ways of presenting and discussing issues.

Oral presentation

LIMS external evaluation meeting: "Comparison in slow electroencephalogram (EEG)
activity between time constant 0.1, 0.3 and 2 second" and “Network-based, remote
reading system of digital-electroencephalogram in nationwide- or global area” held on
February 29 (Monday), 2016 in Kyoto University.
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Aging Society and Voiding Dysfunction

Department of Pharmaceutical Sciences
Graduate School of Pharmaceutical Sciences
M1 Shohei Oyama

Introduction

Leaders for Integrated Medical System for Fruitful Healthy-Longevity Society (LIMS)
is a program to nurture leaders who can cope with various problems of aging society. In
Japan, the ratio of elderly people at least 65 years old has already been more than one
quarter of the population. Moreover, in 2050, it is statistically expected that the percentage
of the population over 65 years old will reach 50%. Hence, it is urgently important to
prepare the environment and the facilities for them to improve healthy longevity and high
quality of life (QOL). Since the physical or visceral function of the elderly people decay
with aging, the risk of various diseases becomes higher. In fact, when I went to nursing
home through the LIMS training program, I heard many of the aged people had some
voiding dysfunction. Therefore, I focused on bladder problems in the aged people and

investigated the urinary issue associated with age through literature research in this year.

Result

First, I surveyed what kind of urinary diseases most people are suffering from." Then,
I found Overactive Bladder Syndrome (OAB) is one of the most popular bladder diseases.
In 2002, OAB was defined by International Continence Society (ICS) as urgency, with or
without urge incontinence, usually with frequency and nocturia.? Second, I examined the
prevalence of OAB and the relationship between OAB and age in Japan. According to
Homma et al, among population over 40 years old, the prevalence of OAB was 12.4%
(men: 14%, women: 11%) and it increased with age (Fig. 1).> Interestingly, the hospital
attendance rate for OAB was much lower in women than in men (Fig. 2).*) The main reason
why they didn’t visit hospital was that they didn’t notice it was one of the urinary diseases.
Furthermore, I investigated the influence of OAB on their QOL. Abrams et al mentioned
although OAB was not a fatal disease, it certainly decreased QOL of OAB patients.* Next,
I explored what caused OAB. Sakakibara et al suggested hemispheric stroke, particularly
in frontotemporoparietal area, tended to cause voiding dysfunction.” Nomiya et al revealed
increased bladder activity was associated with elevated oxidative stress markers and
inflammatory cytokines in rat model of atherosclerosis-induced chronic bladder
ischemia.® According to Apostolidis et al, chronic inflammation was induced under the

epithelium in 60% of OAB patients.” Finally, I investigated diagnosis and treatments for
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OAB. In Japan, for diagnosis, Overactive Bladder Syndrome Score (OABSS) is basically
used ¥, and Voiding Diary is also known to be useful. In addition, some groups reported
Neuron Growth Factor (NGF) and C-reactive Protein (CRP) in urine could be biomarkers
of OAB.”!? As a treatment of OAB, exercise therapy is primarily chosen. If there is no
effect, pharmacotherapy with anti-cholinergic drugs could be conducted as an alternative
way. Recently, a variety type of drugs for OAB has been developed, for example beta 3
adrenergic receptor agonist and botulinum toxin A injection.!"!?. In Japan, the former is

prescribed and the latter is off-label use.

Discussion & Comment

I found OAB is a common disease in aged population and seriously influence on their
daily life. They tend to avoid going out because of a sudden irritating desire to urinate.
Taking account of our LIMS aim, I think OAB is a quite important issue to be solved in
order to improve their QOL. Today, various drug therapies are available for OAB treatment
as represented by the anti-cholinergic drugs. However, there are not few patients
developing resistant to those drugs, despite the unknown. cause It is needed to find new
target of drugs or to create novel therapeutic strategy. As I mentioned, many issues exist
for OAB. But I think what is the most predominant thing is that few people visit department
of urology because they don’t recognize their symptoms as a disease. It is also true that the
frequency of urination increased with aging. Therefore it would be difficult for us to judge
by ourselves whether symptoms originate from disease or aging. Through LIMS program,
I’d like to transmit the information of OAB for elderly people and to inform that they have

a chance to ameliorate their irritating symptoms by treatments.
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Development of exosomes-based drug for elderly people

Department of Pharmaceutical Sciences
Graduate School of Pharmaceutical Sciences
M1  Akihiro Matsumoto

(1) Overview
In this report, I would like to summarize the activities I contributed in the LIMS
program 2015. Starting in April 2015, I was able to gain more knowledge in fields related
to my research at my faculty as well as my research field itself. LIMS program provided me
with valuable opportunities. For example, initiating a research study in addition to that of
graduate school at the same time was really challenging. Taking lectures about business or
engineering helped me nurture my background knowledge.

This report consists of the following sections: first, the proposed research plan in LIMS,
which is “’Development of exosome-based treatment for elderly people”, will be discussed.
Next, experiences I gained from various classes, as well as extracurricular activities will be
described.

(2) Research Theme for LIMS program

Exosomes are nano-sized cellular vesicles secreted by various kinds of cells. They are
released into the extracellular environment upon fusion of multivesicular bodies. Recently,
exosomes have been extensively studied for their significant role in intercellular
communication such as immune response, and inflammation by transferring mRNA, micro
RNA, and proteins between cells. In addition to their biological characteristics, exosomes
are thought to be potential candidates for endogenous drug carriers. In our previous work,
we discovered macrophages play pivotal roles in the recognition and clearance of
intravenously injected exosomes. Therefore, I am trying to elucidate the molecular
mechanism on the recognition of exosomes by macrophages.

As the research theme for the LIMS program, I would like to propose a research plan
related to elderly society and exosomes. Through one-to-one discussion with mentors in
June, they advised me how to integrate requirements for LIMS research with exosomes. I
started considering ideas for utilizing exosomes for treatment of elderly diseases. |
hypothesized that intranasal delivery of exosomes to the brain may contribute to treatment
for central inflammatory diseases. I investigated and acquired the skill for intranasal
injection to mice. From the experiments I performed, exosomes administered intranasally to

mice were found to reach to brain.
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(3) Experiences in Lectures, and extracurricular activities

In the LIMS program, there were various extracurricular activities as well as lectures
in numerous fields such as engineering, medical science and pharmacology, which greatly
stimulated my curiosity. As for lectures, anatomy, medical engineering for society, and
minimally invasive therapeutics were especially interesting for me. As for extracurricular
activities, I took part in the program for leading graduate schools forum 2015 (Tokyo),
Toyama city visiting tour, and GTEP to grasp further understanding of society. These LIMS
activities helped me broaden my knowledge.

In the human anatomy class, the complex and sophisticated body structures impressed
me. The cadavers that we had used in this class are donated bodies, and these donated bodies
and donation are based on the expectations for the development of medicine. In order to
answer these expectations, [ would like to keep in mind everything I learned from this class.
The course on medical engineering for society gave me insights on development of medical
equipment, or situation around nursing care. The guest speakers from various companies
kindly explained their own valuable experiences or lessons which they thought would be
useful for us. As for lectures on minimally invasive therapeutics, this year was special in
that I was the only student attending the lecture. Fortunately, I got one-to-one discussion
with doctors on their specialty, ranging from radiation therapy, endoscope surgery and
catheter surgery. It also stimulated my interest to see the procedure of an operation using
MRYI, and CT scan in an operating room.

In October, I went to Tokyo for the program for leading graduate schools forum 2015
(Fig 1.). I joined a workshop entitled “Leadership Education”, and exchanged ideas with
students from other leading programs. Their different but fresh opinions motivated me for
activities in LIMS.

I actively applied for events announced from LIMS. Visiting Toyama city (Fig 2.),
famous for its compact city model, was one of the events. Toyama city has tried to create a
compact city by revitalizing public transport, including railway track lines, and by
concentrating various city functions such as residential, commercial, business and cultural
buildings along public transport lines. After observing the city, our group talked about the
present and future of Toyama City with the mayor of Toyama. The way of taking measures

against an aging society by the government was interesting for me.

Figure 1. Tokyo for the program for Figure 2. Visiting Toyama city
leading graduate schools forum
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A molecular targeted chemotherapy of cancer in hypoxia response
signals: the UCHL1-HIF Pathway

Department of Bioinformatics and Chemical Genomics
Graduate School of Pharmaceutical Sciences
M1 Li Xuebing

(1) Research

In normoxia conditions, a protein called HIF (Hypoxia Inducible Factor) is always
degraded. On the other hand, in hypoxia conditions, it is not. So as a result, HIF is activated
and then causes a chain reaction such as the activation of cancer causing molecules. UCHL-
1(Ubiquitin Carboxyl-Terminal Hydrolase L1) is an important factor in this pathway. A
purpose of my research is to find inhibitors through drug repositioning.

I have built up a screening system which contains both in vitro and in vitro cases. In the
case of in vitro screening system, E.coli was transfected with UCHL-1 expressing plasmid
and cultured to retain a large amount of recombinant protein through incubation. Then I
evaluate a deubiquitinating activity by using Ub-AMC which is deubiquitinylated by
UCHL-1 and release fluorescence quantitatively. As a result from preliminary test using
UCHL-1 inhibitor (LDN57444), this assay can detect the activity changes of UCHL-1. So
if drugs possess an anti-UCHL1 activity, it is detected as a decrease in released fluorescence.
In the situation of in vivo screening system, I designed and made a UCHL-1 overexpressing
cell which releases luminescence under hypoxia conditions. By adding sample drugs in
culture medium of these cells incubated under hypoxia conditions, I can estimate the
inhibiting activity of each sample by measuring the intense of luminescence. Using these
two kinds of screening system, I think it to be promising that some inhibitors will be found

in the future.

(2) Leading Forum

I attended as presenter discussing the topic Globalization and Internationalization.
Throughout the discussion, I exchanged views with students and teacher from different
backgrounds and my understanding of this topic was deepened. I think an annual activity
like this is very essential because it links us LIMS members together and let us share our
perspective. | also made some friends during the leading forum. So I look forward to
participating in this event in the year 2016 very much. (Below are some pictures of me in
this event.)
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(3) Visit to Toyama City

On Saturday 31 October 2015, together with professor Fukuyama and Ishii, I made a visit
to Toyama city to inspect of the achievements that are made in construction of compact city.
We, arrived at Toyama city at 1.pm and listened to a report around the general situation of
Toyama city and the how Toyama government and citizens are endeavoring in developing a
compact city.

The background of compact city is the cavitation of central city parts since the 1990s. Several
problems are pointed out to be related to the cavitation phenomenon of cities. For example,
because cars are widely used in a cavitation society, public transportation will shrink, making
people with cars become “the week in traffic”. On the other hand, the development of suburbs
leads to environmental problems like pollution and heat island phenomenon. So, to concentrate
the residents in the central part of the city or along the traffic lines near around the central parts
would be a solution to this problem. Japan has been making efforts to the construction of
compact cities since 1998 and several cities have made their policies to convert into a compact
city like Kobe, Sendai, Aomori and Toyama and Toyama city is considered to be doing a great
job.

Many policies have been made by the Toyama city government to build a compact city. First,
a Dango pattern is essential. Balls are the central living areas while traffic lines are the strands.
The merits are activation of local traffic and central parts of the city. Secondly, light rails are
maintained and kept in good condition to make more people to use it. As a result, people who
use light rails increased by 260% on working days and 360% on weekends. Moreover, a PPP
mode, which involves both government and corporations supplies a guarantee of maintenance
and enthusiasm of profiting. Thirdly, the built of the ground plaza makes it possible for Toyama

city to hold big events for citizens. According to the data of 2009, over 100 events were held in
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the ground plaza. The fourth point is the preferential treatment of traffic fees for the elder people
especially for those who live on the major traffic lines of Toyama city. This makes the elderly
more accessible to central parts like hospital and shopping malls. Also, to build a beautiful city,
buying flowers is encouraged in a form that with flower bought in designated places, taking the
bus or light rail will be free. Up to now many people have participated in this activity which
makes this city more beautiful. Finally, the attraction of private capital is also emphasized.
During the last 5 years, departments, condominiums, and public stadiums were built to attract
more citizens to live in the central parts and has successfully prohibit the land price from falling.

As a student in LIMS program, I believe that compact city is a mode which makes the old live
better. As the traffic gets more convenient, old people can get more accessible to public areas
which makes them feel less lonely and more willing to participate in this society. Moreover,
free tickets for the old to travel to the center parts of the city on the other hand stimulates the
economy. Finally, a compact city is obvious more easy for old people to get medical care, which
means less hospitals or nursing homes will be needed when old people gather in a compact city
and this also make them easier to get medical attentions when meet medical emergencies, which
is very common in old people.

In conclusion, Toyama city is doing a good job constructing a compact city. As reward, Toyama
city was elected as one of the best 5 cities in the construction of compact cities by ODEC, 2012
and been selected by Rockefeller foundation as a model city as a compact city. I have learnt a
lot during this visit. Although there are still prompters remained in the construction of a compact
city like governments’ financial problems, I stills think it to be a good pattern of city
construction. Many perspectives and knowledge I learnt in this visit is novel and interesting. I
would be glad to pay a visit like this time again if possible. (Below are some pictures of me in
this event.)
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What | have learned in LIMS and what | should tackle in the future

Department of Micro Engineering
Graduate School of Engineering
M1 Yasuyuki Matsumura

(1) Lectures and practices in LIMS

I was able to have a lot of experiences through lectures and practices in LIMS. In LIMS
subjects, I took some classes in a wide range of fields such as medical engineering, life
science. I could also learn subjects related to life science that are not usually taught in the
graduate school of engineering. In particular, the two of the most impressive LIMS subjects
are “Human anatomy” and “Medical and Life Support Systems”.

In “Human anatomy”, I learned the precise structure and function of human body through
practical lecture. It enabled me not only to acquire knowledges on the human body but also
to understand how we can improve medical treatments. Although it seemed to be a little
short time for me in comparison with the subjects for medical students, it is essential for me
to deepen my knowledges in the future by using my experiences that I had through these
subjects.

In “Medical and Life Support Systems”, I visited medical institutions and social welfare
facilities (hospitals, day care facility, workshops for medical equipment and so on). Through
this class, I met many people who work in medical and research fields, and I was able to
have valuable experiences in these fields. By talking with them, I spent precious time to
learn clinical medicine. I would like to use my knowledge to solve the problems of fruitful

healthy-longevity society in the future.

(2) Research of LIMS program

In LIMS research, I am making a study of bone specific diseases caused by metabolic
disorders. My research theme in LIMS program is “Current issues of bone metabolic
diseases and movement disorders in elder people”. The number of elder people who are
affected by diseases linked to aging is increasing. They have some kinds of musculoskeletal
problems such as osteoporosis, osteoarthritis, sarcopenia, and so on. These diseases could
cause them to feel chronic pain and decline bodily functions. To make matters worse, these
diseases could also cause them to restrict their activities of daily life and to decline in quality
of life. It is related to our life exercise, diet, environments and so on. This decline in quality
of life is becoming a serious problem for fruitful healthy-longevity society. So, I focus on
bone specific diseases of elder people. Through LIMS program, I would like to propose the

solution about this problem in future.
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Development of Functional Particles for Cancer Vaccine

Department of Polymer Chemistry
Graduate School of Engineering
M1 Risako Miura

(1) Background

In cancer therapy, chemotherapy with anti-cancer drugs has been mainly performed for
cancer patients that have rejected further surgery or radiotherapy. However, the drugs harm not
only tumor cells but also normal cells, and cause some unpleasant side effects. Cancer vaccine
has been developed with high specificity against tumor and less side effects. Especially,
prophylactic cancer vaccines targeting the viral origins of cancers, including hepatitis B virus
or human papillomavirus, are actively researched because they can successfully prevent
associated cancers. On the other hand, most clinical trials for therapeutic cancer vaccines have
failed to achieve clinical effectiveness, because most of them induce only Th2 type immune
reaction and get low activation of cytotoxic T lymphocyte (CTL). So another antigen delivery
system, which deliver antigen to proper position inside body, is needed.

As the material for the antigen delivery system, we have developed CHP (cholesterol-
bearing pullulan) self-assembled nanogel (nanometer-sized gel (~ 100 nm)). CHP is composed
of a hydrophilic polymer (pullulan) with hydrophobic cholesteryl moieties. The cholesteryl
moieties of CHP self-associated by hydrophobic interaction in water and formed physical
crosslink points in the network of nanogel structure. CHP nanogel is useful for medical
application like cancer vaccine and nasal vaccine [!!, and it is known that CHP nanogel can
induce not only Th2 type but also Th1 type and, furthermore, MHC class I pathway immune
reaction. To develop more efficient vaccine system, it is necessary to define their mechanism of
immune reaction and effect.

In this research, as a part of pre-research activity to explore research theme and
techniques for LIMS program, we developed antigen delivery system using nanogel as a carrier
and ovalbumin (OVA) as a model antigen protein, and evaluated the immunological
enhancement effect. We used CH-CDex (cholesterol-bearing cluster dextrin) nanogel as a new
nanogel in addition to usual CHP nanogel.

(2) Experiment

CHP (My=100,000) and CH-CDex (Mw=100,000) polymer were dissolved with
phosphate-buffered saline (PBS) and stirred overnight. Denatured OVA was added to the
nanogel solution to form the complex of nanogel with OVA. Their diameters were measured by
DLS. Then, the complexes (OVA/CHP or OVA/CH-CDex) were subcutaneously administered
to mice (4 times/2 weeks). We examined extent of CTL activation and antigen production.
CTL assay

We harvested spleens from mice and collected spleen cells. We added OVA epitope to
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the cells and activated CTL that recognize OVA antigen in mice. CD8 (marker of CTL) and
IFN-y (marker of active CTL) of the spleen cells were stained by fluorescent dye-labeled
antibodies and fluorescent intensities of the cells were measured through flow cytometric
analysis.
Examination of Antibody Titre

We collected blood from mice and prepared serum by centrifugation. We measured
IgG total, IgG1 and IgG2a antibody concentration in the serum by ELISA method.
(3) Result and Discussion

Diameter of CHP nanogel and CH-CDex nanogel were 38.3 nm and 18.1 nm
respectively. After forming complex with OVA protein, diameter of OVA/CHP was changed to
50.4 nm and that of OVA/CH-CDex was changed to 22.1 nm.

Flow cytometric analysis showed that number 6 5.1
of OVA-activated CTL was increased in mice after <§ i 33
injection of OVA/CH-CDex compared to injection of 5% 3
OVA/CHP (Figure 1). However, there were no %é i
significant differences in the antibody production A

.o . OVA/CHP OVA/CH-CDex
between injection of OVA/CHP and OVA/CH-CDex Figure 1. Ratio of OVA-activated

(Figure 2) measured by using ELISA. These results CTL to total CTL after
suggested that OVA/CHP and OVA/CH- CDex produced administration.
OVA-specific humoral immunity with same level of
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~

pathways. Meanwhile, CH-CDex can present antigens

Titre (log)
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more effectively by MHC class 1 pathways with high
level of OVA-specific cellular immunity than CHP.
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We concluded that CH-CDex nanogel is OVAICHP = OVA/CH-CDex

superior to CHP nanogel as an antigen carrier to produce  gigure 2. Titre of IgG1, IgG2a and

cellular immunity through MHC class I pathways. The IgG total in mice blood serum after
administration.

o

size of OVA/CH-CDex nanogel was much smaller than
that of OVA/CHP nanogel. We assume that the size of
the carrier is one of the important factors to deliver the
antigen protein to lymph node and antigen presenting
cell. The mechanism should be clear in detail in the
future LIMS research activity.

(4) Reference
[1] Yoshiro Tahara, Kazunari Akiyoshi, Current advances in self-assembled nanogel delivery
systems for immunotherapy, Advanced Drug Delivery Reviews, 2015, 95(1)(2015) 65-76.
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The Medical Lectures in LIMS program

Department of Synthetic Chemistry and Biological Chemistry
Graduate School of Engineering
M1 Ryosuke |keda

(1) Introduction
I participated in LIMS program at April last year. While I have majored in chemistry at the
Faculty of Engineering as an undergraduate student, I was interested in the human
development or medicine-engineering cooperation, because I did volunteer activities for
people with developmental disabilities. I also felt that I want to try to view the human body
in macroscopic scale. These feeling encouraged me to participate in LIMS program. In this
program, I discussed with other field people about new research theme, or I took lectures
about medical science. In one-year, I was able to gain valuable experiences. I introduce two

lectures in LIMS program, which especially I was impressed.

(2) Anatomy class
One of them is the anatomy class. In this lecture, I learned the human body's structure and
functions using the actual donated body. It was unusual experience for students in the
faculty of engineering. It was unfortunate that we cannot learn deeply because of the time
limitation, or cannot handle surgical knife because we were not medical students. However,
I was able to get the macroscopic perspective, not microscopic view that I used in the lab.

Furthermore, I have interest in medical science more deeply.

(3) Medical and life support systems class
The other lecture is medical and life support systems class. In this class, I went to the
nursing homes or hospitals, and learned how to help patients with physical or occupational
therapy. Among them, what impressed me most was to see the occupational therapy for a
little girl with a balance disability. This therapy has been done in a room with a lot of
playground equipment, where she took rehabilitation well using them. I witnessed her
growth and I was moved by her power. In this experience, I strongly think I would like to

help such a people with disabilities to overcome their handicap.

(4) Conclusion
I learned a lot of things in the one-year at this LIMS program. I became very impressed and
have feeling to learn medical science more by myself. Thus, I spent a very meaningful time

through a year.
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Induction of Natural killer cells from human pluripotent stem cells under
chemically defined condition

Department of Medical Science
Graduate School of Medicine
M2 Hiroyuki Matsubara

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

chemically defined condition free from any non-autologous serum or stroma.

(2) NKCs induction

Simply changing cytokine combinations (BMP4, VEGF, SCF, FIt3L) and chemically
defined media in step-wise manner, we first induced CD34'CD43" hematopoietic
progenitor cells (HPCs) from PSCs with 79% purity by 12 days culture. After harvesting
HPCs, we applied them to NKC specification by replacing cytokines with the combination
containing SCF, FIt3L, IL-7 and IL-15. Additional 24 days culture (36 days of
differentiation) included 80.9+1.27% CD56" cells, which exhibited similar phenotypes to
peripheral blood NKCs in terms of morphology (Fig.1.) and surface markers (Fig.2.).
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Fig.1. PSC-derived NKCs
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(3) NK Kkiller assay
In 2014, I tried to create the NK killer assay system using NK cells from PBMC

(Peripheral Blood Mononuclear Cell). K562, a leukemia cell-line, was co-cultured with
NKCs for 4 hours at 37°C, and cytotoxicity of NKCs was analyzed using FACS. K562
cells were labeled with PKH2 Green Fluorescent Cell Linker to identify each cell. The
cytotoxic activity of NKCs was confirmed by increased number of DAPI+ cells in PKH-
labeled K562 cells co-cultured with NK cells. As a result, PSCs derived NKCs showed the
cytotoxicity against K562 (Fig. 3.).
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Establishment of a Method of Characterizing DNA Lesions Caused by
Industrial Chemical Compound

Department of Medical Science
Graduate School of Medicine
M2 Liton Kumar Saha

(1) Summary of research finding

Background

To detect mutagenic potential in industrial chemical compounds, regulators have used several
in vitro bioassays including the micronucleus (MN) test. The sensitivity and specificity of the
conventional MN test are still major concern for the regulators. A major reason for the limited
sensitivity is the usage of only wild-type cells, which accurately repair DNA damage caused by
chemical compounds. I hypothesized that the usage of DNA-repair-deficient strains could allow
for identifying putative genotoxins with significantly greater sensitivity than existing assays. |
propose the development of new methodologies to perform the MN assay using DNA-repair-
deficient as well as wild-type cells derived from the TK6 B cell line, a unique human cell line
widely used for the MN test.

Results

I disrupted the following five DNA damage response (DDR) factors, which cover the repair of
a wide range of DNA lesions. The disrupted genes encode FANCD?2 for interstrand crosslink
repair, DNA polymerase zeta (REV3) for translesion DNA synthesis (TLS), and XRCC1 for
base excision repair and single-strand break (SSB) repair, leading to generation of FANCD2 ",
REV3™", and XRCCI~~ cells. I also simultaneously disrupted two genes (RAD54 and LIG4)
involved in double-strand break (DSB) repair and generated RADS54 " /LIG4~~ cells. 1
conducted the MN test for four typical DNA damaging agents: methyl methane sulfonate
(MMS), hydrogen peroxide (H20.), y-rays and mitomycin C (MMC). I determined genotoxicity
based on a comparison of MN frequency between wild-type and DNA-repair—deficient mutants
at 48 hr after exposure of the cells to given DNA damaging agents. | found that the percentages
of RAD54~~/LIG4™" cells having micronuclei induced by y-rays, H 02, MMS and MMC are
6.3, 6.4, 7.1 and 7.5 times, respectively, higher than those of parental wild-type TK6 cells. The
percentages of XRCC1 ™~ cells having micronuclei induced by y-rays, H,02, MMS and MMC
are all more than 5 times higher than that of wild-type cells. In summary, the usage of
RAD547~/LIG4~~ and XRCC1~'~ TK6 cells increases the sensitivity of the MN test by several
times in comparison with the conventional MN test.

Discussion

The DNA-repair-proficient wild-type cells would serve as a negative control in this analysis,
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providing higher specificity than the conventional MN test. These results demonstrate the utility
of this genetic approach for screening environmental mutagen and also for re-evaluating the
genotoxicity of chemical compounds detected by the conventional MN test as well as for further
characterizing the nature of detected genotoxicity which focus has been on the use of DNA
repair-deficient TK6 models for the development of a new more sensitive, physiologically

relevant and in vitro MN assay with greater specificity.

(2) Visiting at University of Copenhagen

My project was to optimize a method of detecting ultra-fine DNA bridges (UFBs) in the human
TK6 B cell line in collaboration with Professor Ian D. Hickson in University of Copenhagen.
He firstly identified UFBs (Figure 1), which are a biomarker of examining the process of mitosis.
I studied his laboratory for two months from October, 2015, and have established a method of
detecting UFBs in the human TK6 B cell line. I here explain (i) ultra-fine DNA bridges (UFBs),
(i1) why the collaboration was required, (iii) the results I obtained in Copenhagen, and (iv) future

research plan in Kyoto.

1) Chromosomal instability predominantly arises either during the process of mitosis, where the
chromosomes are segregated, or during cytokinesis when the cell divides. Common forms of
conventional mitotic chromosome aberrations are lagging chromosomes, chromatin bridges,
micronuclei, binucleation, aneuploidy and polyploidy, as well as the more recently identified
UFBs (Figure 1). UFBs are a reliable biomarker for detecting a defect in segregation of sister
chromatids. I wished to detect UFBs in order to analyze defective resolution events of
homologous recombination (HR) intermediates involving two sister chromatids. This is because
no phenotypic assay is available to examine the resolution of HR intermediates. In addition,

monitoring UFBs may provide a reliable bioassay of analyzing the resolution step of HR.

(i1) Our joint research is to analyze UFBs in the human lymphoblastoid TK6 B lymphocyte line,
in which a number of genes being involved in HR have been disrupted at our laboratory.
Professor Ian D. Hickson established a method of detecting UFBs in fibroblasts but did not yet
optimize the method for floating cells such as TK6 cells. Thus, I needed to thoroughly learn
from them in order to newly establish the method of detecting UFBs in the TK6 cells.

(i11) I'have successfully established the method as shown below a representative image of UFBs.
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Figure 1: Ultrafine DNA bridges: Immunofluorescent
microscopy images of PICH (red) on C-UFBs originating
from CENPB (green) foci representing centromere.
Blowup shows UFBs, which originate from centromere.
Genomic DNA present between two dividing sister
chromatids in mitotic cells had been undetectable by

staining DNA. Professor Ian D. Hickson demonstrated

that the bridge structure stained by antibody against the
PICH protein (red) includes genomic DNA, and has

(iv) The Mrel1-Rad50-Nbsl (MRN) complex plays an important role in the initial step of HR.
My laboratory generated Mrel 1-deficient cells from the human TK6 B cell line, and obtained
circumstantial experimental evidence for the role of MRN complex in processing HR
intermediates for proper resolution. The purpose of my research plan is to provide convincing
evidence. To this end, I will set up the UFB analysis in the Department of Radiation Genetics,
where I have studied in Kyoto. To confirm that UFBs are caused by defective resolution of HR
intermediates, 1 will establish to a new method, by which I can examine UFBs and sister
chromatid exchange (SCE) events simultaneously (Figure 2). SCE represents HR associated
with crossover between sister chromatids. Hopefully, I will be able to demonstrate the role of
MRN in processing HR intermediates by showing increased numbers of UFBs colocalized with
SCEs (Figure 2).

Sister

[— .——_ ) __chromatid
S oxch e . . . .
Normal Al crenmnee Figure 2: UFBs associated with SCE, which
nuclear i Mrell-deficient
division l ‘

_UFB represents HR between sister chromatids.
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Neural impact of native language
during speech processing of non-native language

Department of Medical Science
Graduate School of Medicine

M2 Aila Johanna

(1) Neural impact of native language during speech processing of non-native language

Although the influence of native language (L1) literacy on reading a non-native language

(L2) has been suggested, it is not yet clear whether any influences exist for L2 speech

processing. Literacy skills can differ based on the writing system a language uses. We can

distinguish these writing systems into two broad category: morphemic and phonetic writing

systems. Morphemic writing system uses characters to represent meaning, while phonetic

writing system uses characters to represent sound unit. The former includes the Chinese

characters and Japanese kanji, whereas alphabets and Japanese kana are two examples of

the latter. Thus, to answer whether native language literacy skills influence speech

processing in non-native language, we need to compare two groups: one whose native

language uses pure morphemic writing system (Chinese) and another who uses pure

phonetic writing system (in this study, Vietnamese) and give both the tasks to process speech

in a non-native language that uses both writing systems (Japanese).

With this strategy, we compared brain activation of Chinese native speakers and

Vietnamese native speakers when they produce speech and recognize speech sounds in

Japanese. The participants recruited are only ones who are late bilinguals (had only started

to learn Japanese after twelve years old), showed high proficiency in Japanese language,

and had been staying in Japan for a minimum of six months by the time they joined the

study. We made sure that the participants are used to having conversations in Japanese in

their daily lives.

The participants performed two tasks, a speaking task and a listening task, while lying

supine in a 3T MRI scanner. For speaking task, they were shown images of objects on the

monitor, then they had to call out the Japanese names for that object. For the listening task,

they listened to spoken Japanese words. Then they had to decide if each word represented a

man-made or a natural object. They gave their responses by pressing buttons.

A set of 120 stimuli was chosen for both tasks. Pictures of objects were selected from

a normative set published by Nishimoto and colleagues in 2005. We selected those that were

regarded as being highly familiar, and used those pictures as visual stimuli for the speaking

task. Then we used the audio recording of the same objects as the stimuli for the listening

task.
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We found stronger activation on the left posterior parietal cortex in Chinese relative to
Vietnamese, while the Vietnamese group showed stronger activation in the left superior
temporal gyrus relative to Chinese. The results suggested that differences in literacy skills
of L1 facilitated by the writing system of L1 do influence the neural correlates of L2 speech

processing.

(2)Intellectual rights application
LIMS helped in applying for patent for the idea 'foot stamp and smart film' which was
eventually obtained in July, 2015 (patent No. 1157427049, July 31 2015). I was thus able

to learn first-hand on the procedure for intellectual rights application.

(3) Participation in the Program for Leading Graduate Schools Forum 2015
In October 24-25™, 2015, 1 participated in a student discussion session at the Program for
Leading Graduate Schools Forum 2015, held in Tokyo. I presented at the ‘interdisciplinary
education’ session, sharing the experience obtained through LIMS program that
emphasized on the topic. In my presentation, I highlighted the importance of
interdisciplinary education and how it can be conducted as a student. I also talked of how

program staff could follow up on students’ ideas.
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Brainstorming with students of other leading programs on interdisciplinary education.

From the discussions, I learned that the best practices for a leading program include
internship and cross-teaching, in which a student teaches his/her own field to another
student of different educational background, allowing them both to gain new knowledge
and develop effective communication capabilities.

The final idea from the session was creating an idea pool, a web-based platform in

which all leading programs can show their own activities and students can share any issues
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or find ideas. Since this idea is too vague to develop specific aspects of the program, its

application should largely depends on how each program harvests the data from it.

(4) Field trip to Toyama City
In October 31, 2015, I participated in LIMS trip to Toyama city. The city was named the
world’s most resilient city, and I had previously learned of it from a session at the World
Health Summit Regional Meeting, which was held in Kyoto, April 13-14, 2015.
In the field trip, we were introduced to the tools of the city, such as its transportation
system and local spots. Afterwards, we discussed the attributes and considerations of

resilient city planning at the city office with Mayor Masashi Mori and Joseph Runzo-Inada,

the city’s policy adviser.

Toyama city transportation programs involve public bicycles (left) and light-weight tram (right).

Toyama serves as a model of a city which recognizes the challenges of demographic
changes and the escalating need for intensive care. It responded by restructuring the city to
what it refers to as a ‘compact city’. They targets three main aspects: public transportation,
relocation of residents and businesses around public transport lines, and reviving the city
center. For transportation, they focused on building light rail trams. The operation is carried
out by private sector, whereas the track itself was constructed by the public sector. This
‘compact city’ policy was shown to increase the number of population who moves back

near the city center and the number of public transportation users.
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Present Status and Future Problems in Medical Ethics for the Development of
Regenerative Medicine

Department of Human Health Sciences
Graduate School of Medicine
M2 Tomoko Matsumoto

(1) Aim of my research

Today the influence that the development of the medical technology give in the society
increase more and more, such as the regenerative medicine by using iPSCs (induced
pluripotent stem cells). With the medical technological change, new ethical problems and
social problems are highlighted. For example, research ethics like STAP paper and folk
medicine without evidence. In this research, I aim at pursuing three steps. First, I grasp the
actual situation of the ethical social problems that occurred with developing medical
technology. Second, based on past examples, I predict problems which is possible in future.
Third, I suggest better solutions for these problems. Therefore I hope this study support to

make a new guideline for the future medicine.

(2) Research activities
In this year, I concentrated on the following things. 1. To grasp the actual situations
of medical ethics and technology in regenerative medicine. 2. To investigate the domestic
policy in regenerative medicine. 3. Comparative survey of guidelines about medical ethics.

[ report two meetings which is particularly interesting in this year.

I.  13th Annual Meeting of International Somatic Stem Cell Research
Master, Zubin , Martinson, Brain C.(Alden March Bioethics Institute, Albany)
“The moral responsibilities of academic research institutions to safeguard the integrity
of research”

They presented and pointed out problems about the moral responsibilities of
academic research in detail. Then they indicated some solutions. Through hearing this
presentation, I could understand the present situation about the integrity of research in
the world. I reported their summary below.

Safeguarding research integrity, is not only the responsibility of scientists, but
also of academic research institutions. In high-profile cases of research misconduct,
scientists are typically labeled “bad apples” while their employing institutions escape
opprobrium. Seldom are questions raised about the role of the institution to prevent

misconduct or the organizational climate and culture, which may have led to
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misconduct. Yet institutions have moral obligations to their faculty, students, and to the
public; traditionally their primary benefactor. However this implied network of social
contracts has been shifting over several decades, blurring the lines of who is
responsible to whom, and for what; introducing new challenges to research integrity.

In presentation, they asked three questions to audiences and made them think
about something. (DWhat happens when faculty become less valued for their pure
intellectual contributions, and increasingly valued as “cash cow”? @What are the
implications of graduate and postdoctoral trainees being relied upon as relatively in
expensive skilled? (®What role have such changes played in generating the hyper
competition science leaders have recently pointed to as a threat to research integrity?

Next, they introduced feelings of stem cell researchers they are under greater
scrutiny and have higher pressure to publish incomplete or unverified results. Stem cell
researchers also warrant concern that the current environment of high-stakes
competition for increasingly scarce resources may be adversely affecting stem cell
research and other fields. They explained these problems by using the STAP cell
misconducts case. (The STAP cell misconduct case at the Center for Development
Biology (CDB) at RIKEN led an investigation committee to recommend dismantling
the CDB and to the implementation of a plan address misconduct, which may have
contributed to the suicide of a CDB lead-scientist.) This eye-opening example of the
competitive, high-stakes nature of stem cell and biomedical research environments can
be used to examine the dynamics of these settings, and where academic institutions
need to take active roles in promoting research integrity, preventing misconduct, and
reshaping the scientific research environment.

They explored the moral responsibilities of research institutions to prevent
misconduct and other undesirable research-related behavior, and how they may begin

redirecting the academic environment towards a more positive and sustainable future.

Il. 38th annual meeting of the Biochemistry of Japan and 88th annual meeting of Molecular
Biology society of Japan (BMB2015)
“Consider the relationship between the life science and the society”

These days, some misconduct occurred in the life science again. For example,
matters of STAP cell and fraudulent researches in clinical case study and so on.
Therefore both government and academic societies issued several reports and the
guidelines. Specially, in this year (on April, 2015), the ministry of Education, Culture,
Sports, Science and Technology put the guideline into effect in order to prevent
misconducts such as falsification of data in papers. In the same time, researchers

included in basic fields have to keep the data from destruction and get training
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systematically. The organizer reported a lot of academics required much effort to
comply these regulations. Certainly, it would be important to tackle this problem
concretely for keeping credibility of science papers.

On the other hand, researchers make efforts only to keep these regulations.
However, they suggested another two points which researchers need to do. First point
is to transmit opinions about the values, interests and difficulties of the science to the
society. Second point is to discuss and interact about various views of research included
social problems.

In this forum, they looked back over the past. And then they discussed with
researchers and media about what to do and what to need. A lot of researchers

suggested the problems and improvements about the research ethics systems.
(3) Future plan

I gather information sequentially. Next year I’'m going to make efforts in step 2
of my plan.
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Study in age-related changes of biorhythm and disease onset

Department of Pharmaceutical Sciences
Graduate School of Pharmaceutical Sciences
M2 Kouki Shinoda

In this year, I mainly conducted literature search and attended academic meetings on
chronobiology to understand pathogenic mechanisms of diseases and methods of clinical
treatment for them.

(1) A list of the conferences I attended during the 2015 academic year

*  The 38th Annual Meeting of the Japan Society for Biomedical Gerontology (The 29th
General Meeting of the Japan Gerontological Society) (12 to 14 June, 2015)

*  The 40th Annual Meeting of Japanese Society of Sleep Research (2 to 3 July, 2015)

*  The 22nd annual Meeting of the Japanese Society for Chronobiology (21 to 22 November,
2015)

* The 36th Annual Meeting of the Japanese Society of Clinical Pharmacology and
Therapeutics (9 to 11 December, 2015)

(2) Activity report

Through attending these academic conferences, I took an interest in sleep disorder which
can be caused by age-related change in biorhythm, and in drug efficacy and toxicity influenced
by our circadian rhythm.

Half of the healthy elderly are thought to have sleep problem such as nocturnal
awakening and early morning awakening. Moreover, 70% of dementia patient have sleep-
disease, mainly insomnia. Especially, patients with Alzheimer’s disease are more prone to sleep
disorders than unaffected people. Drug therapy is partially effective for these sleep disorders,
but might cause oversedation and tumbles. In order to decrease the dose of drug, I think it would
be important to propose a tailor-made sleep environment, such as a precise room lighting and
temperature depending on each patient’s condition (including their chronotype).

Additionally, we will need to consider the drug efficacy based on chronobiology. I found
that the expression of transporters and metabolic enzymes also showed circadian changes and
influenced drug efficacy and toxicity. Hence, analyzing therapeutic uses for known drugs from
a viewpoint of biorhythm will help to decrease or improve side effects of those drugs and allow
us to propose more effective treatment.

To examine a precise timing for drug administration or suitable drug combinations
involved in personal circadian activity, [ am going to use Meta-analysis based on the factors

influenced by biorhythm such as dose time and duration in my future study.
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Elucidation of Molecular Mechanisms of Circadian Clock in Shift Workers

Department of Bioinformatics and Chemical Genomics
Graduate School of Pharmaceutical Sciences
M2 Kumiko Dojo

(1) Problems to solve
In Japan, 27% of labors are shift workers and/or midnight workers, and the population is
increasing. These days, it is getting recognized that shift works have higher risks of several
diseases, including dyslipidaemia, hypertension, diabetes, vascular disease, and cancer.
About diabetes, its relation to inadequate sleep in shift workers have been focused. In the
workshop on “Impact of Sleep and Circadian Disruption on Energy Balance and Diabetes”
held in 2015, various studies alerted the relationship between sleep/circadian disruption and
type 2 diabetes. As for cancer, International Agency for Research on Cancer (IARC)
categorized cancer by shift work as group 2A, which is second highest of five categories.
One of the reasons of those phenomena is the gap between their circadian clock and
environmental light-dark (LD) cycle. In other words, they are in “social jet-lag”,
discrepancy between biological and social timing. Shift workers keep exposed to light at
“wrong” time, which make their circadian clock perturbed. In addition, since the
endogenous circadian clock adapts gradually to the external time, shift workers are hard to
adjust their circadian clock to new LD cycle. Although there are several ways to reduce
burden of the endogenous-external-timing gap shift workers get, still fundamental problems
are remained. Moreover, the molecular mechanism of the jet-lag is still unknown. In order
to establish the pathological treatment for shift workers, elucidation of molecular

mechanisms of circadian clock in shift work is essential.

(2) Future Plan
This year, | have done literature search on shift workers related diseases, and search clock
relate genes in Suprachiasmatic nucleus (SCN). By using Real Time PCR and RI in situ
hybridization, I observed several genes expressing at SCN. They are expected to work for
light input and/or entrainment to environmental LD cycle. Next year, I would like to
continue literature search to keep catching up the most recent studies and, elucidate the role

of the genes expressing at SCN.
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Functional analysis of TIARP for treatment of rheumatoid arthritis

Department of Molecular Engineering
Graduate School of Engineering
M2 Masatoshi Uno

(1) Research objectives
Rheumatoid arthritis (RA) is a systematic auto-immune disease. Its main symptoms are
joint deformation and systematic inflammation'. Recently, some anti-rheumatoid antibody
drugs targeting inflammatory cytokine signals were developed, and they improved sweep
efficiency. However, these drugs are very expensive (\2,000 ~ 5,000 /day) and require long
term use. So my research presentation objective, is presenting cheaper therapeutic drugs
that target small molecules.

(2) Previous activities
I researched inflammatory cytokine signals especially TNF-o/NF-kB pathway and IL-
6/Jak-STAT pathway because targets of anti-rheumatoid antibody drugs were TNF-o and
IL-6. Since the IL-6/Jak-STAT signal takes an important role in the pathomechanism of RA,
I focused on the IL-6/Jak-STAT signal®. I attempted to simulate the signal network with
mathematic methods in order to understand details of the whole image and the relationships

of the cytokine network. As a result, I found an interesting protein called TIARP.

(3) New target “TIARP”
TNF-a induced adipose related protein

(TIARP) is a membrane protein of six-pass

transmembrane type and one of metal Redox

reductive enzyme (Fig.1)>. Molecular  Fig.1 Shematic structural model of TIARP
functions of TIARP are tri-valent iron

reduction with NADPH and physiological functions are adipose differentiation and
metabolic regulation of sugar and ROS. Moreover, TIARP has been associated with type-II
diabetes and prostatic cancer.*> Therefore, TIARP had been regarded as a metabolism
related protein. However, Professor Sumida reported that TIARP inhibited inflammatory
cytokine signals related to RAS. In reports, TIARP inhibited NF-kB and STAT3 which are
inflammatory transcriptional factors in TNF-o/NF-kB and IL-6/Jak-STAT pathways and
overexpression of TIARP inhibited joint deformation in RA mice.%’ So, I thought this
protein would make an ideal drug target.

(4) Previous research of TIARP as anti-inflammatory protein
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Because TIARP was regarded as a metabolic related reductase, detailed functions of ferric
reductase were solved.>® Molecules which interacted with TIARP were identified, for
example, Fe**, Cu?’, NADPH, FAD, Heme-Fe**, FAK1%°. However, these molecules and
the reductase functions of TIARP could not exacerbate inflammatory responses, but
inhibited inflammation.!®!! Moreover, TIARP might be not able to interact directly with

transcriptional factors because TIARP is a membrane protein.

So, 1 proposed that there | Drug :  Infliximab

could be unknown molecules

Cytokine |TNF—(1 ‘

which were able to inhibit

inflammatory transcriptional

Membrane {TNFR]

factors and interact with
TIARP (Fig.2).

i Transcription :

(5) Future plan factor

..........................................

In order to find the proposed Inflammat
Fig.2 Signal diagram of TIARP and proposed molecules

molecules, I am going to try
four experiments [1] ~ [4].

[1] Construction of TIARP expression cell system

I selected the mouse Macrophage cell line - RAW?264.7 to search for the molecules related
in immune system.

[2] Examination of soluble condition of TTARP

I would have to select soluble condition of TIARP since TIARP is a membrane protein.

[3] Search for unknown interactive molecules with Pull down or Co-immunoprecipitation
Pull down and Co-immunoprecipitation are typical methods for searching unknown
interactive proteins.

[4] Identification of the protein found, using Peptide mass fingerprinting (PMF)

PMF is a mass spectrometry method used in order to identify certain protein amino acid

sequences.

(6) Reference

1. Tain B. M. et al., N Engl J Med, (2011), 2. Malemud, C., Int J Infereron Cytokine Mediator
Res, (2010), 3. Gauss, G.H. et al., J Biol Chem (2013), 4. Freyhaus, H. et al., Cell Metab, (2012),
5. Waki, H. et al., Cell (2007), 6. Inoue, A. et al., Arthritis Res Ther, (2009), 7. Inoue, A. et al.,
Arthritis Rheum (2012), 8. Kleven, M.D. et al., J Biol Chem (2015), 9. T. Tamura et al. Int J
Mol Med, (2009), 10. Wong, V.W. et al., Nat Med, (2012), 11. Zhou, J. et al. J Biol Chem (2013)
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Development of Functional Optical Materials for Quantifying
Biomolecules Based on Organic-Inorganic Hybrids

Department of Polymer Chemistry
Graduate School of Engineering
M2 Kazumasa Suenaga

(1) Development of chemosensors with aggregation-induced emission-active polymers
The aggregation of f-amiloids and

a
following accumulation causes the

critical diseases in human being.
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based probes would be adsorbed to Figure 1. (a) The emission behaviors of the sample g50 at
the specific site on the protein such in the shrinking states with various organic solvents under UV

. irradiation (365 nm). (b) Emission spectra of the shrunk
the hydrophobic pockets. Therefore, gels containing various organic solvents. (c) The

to precisely evaluate the cohesion relationship between the peak positions in the emission

. . spectra and solubility parameters of each organic solvent.
ability of the protein from a whole

molecule, new detection strategy should be needed.

In this year, I accomplished to show the sponge-type optical sensors for evaluating protein
cohesion based on the AIE-active hydrogels. The AIE-active hydrogels were prepared by
employing boron ketoiminate having the AIE property. Initially, the typical AIE behaviors were
observed from the synthesized hydrogels. The emission intensity can be reversibly modulated
by swelling and drying. Eventually, I found that the AIE color was changed by exposing the
hydrogels to organic solvents for shrinking the hydrogels. Interestingly, after the treatments
with organic solvents, the AIE color of the hydrogel was diverse. This unique behavior can be
explained as aggregation-induced blue shift emission. Furthermore, these shrunk hydrogels
showed additional color changes by immersing into the buffer solutions with different salt
concentrations. Finally, it was shown that the color changes of the hydrogels can be significantly
induced by the protein solution. This is the first example, to the best of my knowledge, to offer
the facile chemosensor for the protein detection based on the new photophysical process,
aggregation-induced blue shift emission.
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(2) What I have learned in LIMS program in this two years

During two years in the LIMS program, I can have precious opportunities to study essences
and current topics not only in biochemistry but also in medical science. Especially, in the
lectures of Human Anatomy and Minimally-Invasive Therapeutics, impressive issues which can
be useful for making new research themes were demonstrated. In this report, these points are
mainly reviewed.

In the lecture of Human Anatomy, the mysteries in our human bodies were illustrated. Various
types of organizations exist in our bodies. They formed well-ordered systems by the connection
according to the preprogrammed design. Generally, from the cooperation of each organization,
most of the bioactivities are maintained. However, the specific organization is critically
responsible for the whole system of the bioactivity. For example, human brains are composed
of large numbers of domains. Surprisingly, the size of the most important tissue for maintaining
all systems in human body is small enough to fit in my hands. From the standpoint in molecular
biology, the roles and the communication mechanism of each elemental cell are interested for
me.

Next topic is concerned to the lecture of Minimally-Invasive Therapeutics in which the
surgeries to reduce the damage to human tissues using various medical equipments including
laparoscopic and remote manipulators are introduced. Compared to an abdominal operation, the
surgeon makes several small incisions in a laparoscopic surgery. For patients, there are many
benefits such as quicker recover, shorter hospital stays, less pain and so on. From the same
viewpoint, [ understood that the non-invasive protocols for monitoring biological events should
be strongly required.

Except for the special knowledges, in the LIMS program, I had several opportunities to make
a presentation and a debate in English. These chances were useful to improve my English
conversation skill. Furthermore, the professionals in the different research fields gave me
valuable advices for my research. I appreciate them for their kind instructions. In the next term
of the LIMS program, I would like to continuously study for the development of unique and
advantageous bioprobes not only for presenting new idea of material design but also for
improving social health.
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Research on the rural area problems with the government and the
possibility of artificial intelligence toward the Aging Society.

Department of Synthetic Chemistry and Biological Chemistry
Graduate School of Engineering
M2 Hiroki Enno

(1) Field Works on Toyama and Chiba
Last winter, I went to Toyama and Chiba prefecture with Professor Yokota of Waseda Univ.
and discussed the social problems in these areas. One of the most impressive trials in
Kimitsu-cho, Toyama, is how Kuroneko-delivery company is tackling the problem of
underpopulated-areas. Using its deep delivery network, the company provides “daily
service” to elderly people, such as cleaning their house and doing their daily shopping. In
comparison, I saw a lot of inefficiencies in both city governments. Even simple IT solutions
are not supplied to office processing. For example, they type paper script to the PC software,
print it and this is passed to another department as paper, so they type it again to another PC
software. This is a complete waste of time. Just one cloud service is enough to omit this
repetitive process. If they can stop wasting time by IT solutions, they can spend it for much
more important matters like listening to the problems of local people. At present, I am

surveying what kind of service is needed in these areas with Professor Yokota.

(2) Establishment of the company ¢ Exaintelligence’ for the Al platform
From this year, I joined Exaintelligence as initial members. One of the founder is the former
chairman of DeNA ‘Makoto Haruta’. I am discussing with Professor Ogata of Waseda Univ.

and several companies about the application of Al toward the Aging society.

(3) Top 18% in the world on Kaggle; ‘Predict Left Ventricle Volume from MRI’
This March, we attended one of the biggest World Data Science Competitions ‘Kaglle’ with
prize money of $20,000, and we won 18% in the world. In this competition, we analyzed
MRI images of 700 patients’ hearts and predicted left ventricle volumes. We applied Fourier
Transfer technique to identify periodic movement of heart area and Deep Learning to predict

the volumes. Development of this technique will become strong support tools for doctors.

Image 1 Result of Fourier Transfer Technique to Detect Left Ventricle Volume¥
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Investigation into Cooperative Self-Assembly Processes on 2-D Surface

Department of Synthetic Chemistry and Biological Chemistry
Graduate School of Engineering
M2 Nobuhiko Nishitani

(1) Introducton: Self-assembly and AP Formation

Self-assembly is a process that molecules aggregate via noncovalent interactions such
as van der Waals and hydrogen bonding interactions, and form periodic nano structures.
Amyloid beta (AP) is one of the self-assembled biomolecule, and is associated with
neurodegenerative diseases such as Alzheimer’s disease and Parkinson’s disease. The key
component of AP} is the 3 sheet that has two dimensional (2-D) self-assembled structure
composed of peptides, and it is known that formation of a hydrogen-bond network via an
amide group is a key driving force for self-assembly. To fully understand 3 sheet formation
(the early stage of AP formation), and further development of the treatment strategies,
fundamental investigation of the effects of intermolecular interactions on self-assembly
processes is important.

In this research, I focused on cooperative self-assembly of 2-D structure. In a
cooperative process, a self-assembly pathway can be separated into slower nucleation
process and faster elongation process. This process also can be often seen in biomolecules
including AB. By using scanning tunneling microscopy (STM), we can visualize and access
to surface structures of 2-D self-assembly at the single-molecule level. At the beginning of
my research, I designed model compounds to simplify intermolecular interactions in 2-D
self-assembly, and analyze intermolecular interactions quantitatively.

(2) Results and Discussion

To discuss the effect of intermolecular interactions on self-assembly processes, rod-
coil-like aromatic compounds bearing amide (1a—3a) and urea group (lu—3u) were
synthesized (Figure 1). Hydrogen bond via a urea group is intrinsically stronger than that of
an amide group. Their self-assemblies at octanoic acid/ highly oriented pyrolytic graphite
(HOPGQ) interface were investigated by STM at the single-molecule level. Concentration
dependence of surface coverage is shown in Figure 2a. As clearly seen in the steep increase
of surface coverage with increasing concentration in the solution phase, the formation of
molecular orderings is very sensitive to the concentration change, except compound 1u. The
critical concentration, defined as the concentration at which the surface coverage saturates,
tends to be lower when compounds have more alkyl chains and a larger aromatic core.
Moreover, the critical concentration for urea derivatives 1u—3u is almost one order of
magnitude smaller than that for the corresponding amide derivatives 1a—3a, suggesting the
formation of a stronger hydrogen-bond network. Concentration dependence of surface
coverage was quantitatively analyzed by a nucleation—elongation model for 2-D self-
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assembly. In this model considering molecule—substrate interactions at the liquid/solid
interface, the degree of cooperativity ¢ (= Kn/ K. ) is defined by the ratio of nucleation (K,)
to elongation (Kc) equilibrium constants. As a result, experimental adsorption curve was
able to be well reproduced and every compound except 1u showed high cooperativity.

The K, and K. values provide a numerical estimate of the Gibbs free energy for
nucleation and elongation of molecular orderings at the liquid/solid interface. Interestingly,
the plot of the natural logarithm of AGe (= —RT'In K.) against number of non-hydrogen atoms
composing the adsorbates follows a linear relationship (Figure 2b). The slopes of the linear
regressions for each amide and urea derivatives were almost the same. In addition, the
difference in the strength of hydrogen bond between amide and urea groups can be clearly
seen in the intercept of the plot. This result suggests that the strength of the hydrogen bond
(i.e., amide or urea) and the the size of adsorbate (i.e., size of core and length of alkyl side
chain) play a primary role in determining stabilization energy during nucleation and
elongation processes of 2-D self-assembly.
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Figure 1. Chemical structures of compoundsla—3a and 1u—3u.
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Figure 2. (a) Concentration dependence of surface coverageof 1a—3a and 1u—3u at the
octanoic acid/HOPG interface. (b) The plot of the Gibbs free energy for elongation
(AG¢) against the number of non-hydrogen atoms composing the adsorbates.

In summary, I have demonstrated that growth mechanisms at a liquid/solid interface
can be quantitatively investigated based on the analysis of the concentration dependence of
surface coverage using STM. This method enables us to quantify and estimate the effects of
intermolecular interactions on stabilization of self-assembled structure. Towards the
investigation into the mechanism of AP formation, work is underway to create more
complicated systems using model compounds bearing multiple hydrogen bonds or peptides.
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This research was supported by LIMS. I would like to appreciate the support from this
program.

(4) Publication
This work has been published in Chemistry—An Asian Journal (2015, 10, 1926—1931),
and selected as a VIP (Very Important Paper) and cover picture (Figure 3). This paper was
highlighted in ChemistryViews (July 11, 2015) and ATLAS of Science (January 7, 2016).

(5) LIMS activities / presentations
I also made poster or oral presentations about the research and activities in LIMS. The
presentations with the support of LIMS are listed below.

1) The 29th General Assembly of the Japan Medical Congress (April, 2015)

2) Kyoto University Leading Graduate School Program Joint Workshop (June, 2015)

3) The 3rd Student Meeting of Leading Graduate Schools (June, 2015)

4) The 7th East Asia Symposium on Functional Dyes and Advanced Materials
(September, 2015)

5) The 26th Symposium on Physical Organic Chemistry (September, 2015)

6) The 2015 International Chemical Congress of Pacific Basin Societies (December, 2015)

As a LIMS activity, I participated in 7) the Program for Leading Graduate Schools
Forum 2015 (October, 2015). About the conferences numbered 3—7), I reported individually
in this annual report.

CHEMISTRY

AN ASIAN JOURNAL

Figure 3. The cover picture on Chemistry—An Asian Journal
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Safety Assessment of Thermal Effect for Ultrasound Elastography
in LIMS Research and Activities

Department of Human Health Sciences
Graduate School of Medicine
D1 Mikako Gomyo

(1) Research in LIMS

My researches focus on novel measurement methods of ultrasound elastography;
viscoelasticity as my laboratory subject, and safety assessment of thermal effect as the LIMS
research.

Background

Ultrasound is increasingly needed for this aged society in that it enables to diagnose
various diseases early and non-invasively, which contributes to improve quality-of-life after
the patients. In particular ultrasound elastography, measurement technique for elasticity, is
remarkable in recent days because elastography diagnosis for liver diseases was approved
for health insurance (http://www.miyazaki.med.or.jp/2016kaitei/h28kaitei _hayamihyou.pdf,
March 2016). My research in the laboratory aims to invent a new measurement method of
viscoelasticity applying elastography to detect tumor or cancer in a much earlier stage. For
both elasticity and viscoelasticity measurements by ultrasound, many cases need to radiation
force which is enough high in intensity to generate shear wave.

Therefore, as the research in LIMS program, I attempt to assess thermal effect produced
by high-intense radiation force in elastography, and to prove safety for human body in
elastography and its applied technology.

Methods and Results

My plans to assess safety of thermal effect in elastography are as follows: 1. Surveys of
current researches about thermal effect in ultrasound through LIMS activities (as described
in (2) Activities), 2. Simulation of heat distribution generated by ultrasound radiation force
and comparison between simulations and experiments in mimic materials of human tissue.
Along of analyzing these simulations and experiments, my research enables to elucidate the

effect of thermal energy against human body.
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At first, as referred to theories from the survey, the distribution of sound pressure

generated by ultrasound radiation force was visualized on a simulator (Fig. 1). MATLAB

with k-wave toolbox was utilized as an appropriate simulator in consequence of the survey.

In the next academic year, mapping heat distribution will be realized by means of

transforming sound pressure to heat energy. Formulas of heating value by ultrasound
attenuation (Eq. 1) and of bio-heat transfer equation (Eq. 2) are considered to be suitable by

my research at present.

(a) Wavefront amplitude (upper point: input, lower point: sensor)
: s " — et

(b) Input pressure signal

Sigral Amplitude

Signal Amplisce

. i/ 1] \/ 1 \/ \ \
006 | . L .Y L'} L) v Y Y v

Fig.1 Distribution of sound pressure:

(d) Cumulative pressure in 45 us

(a) Wave front amplitude generated from the upper point and measured in the lower point

(b) Input pressure at the upper point in (a) (c) Sensor pressure at the lower point in (a)
(d) Cumulative sound pressure propagated from the input point in 45 ps

Q = 2aWoa(f)exp(=2La(f))

Q: heating value by attenuation a: constant of absorption (0 <a < 1)
Wy incident energy a: attenuation coefficient f: frequency L: propagation distance

(E)ZT 0°T 9°%T
=K

aT
CE ax2+ay2+azz>+Q_WBCBT

C': thermal conductivity of soft tissue T': temperature rise t: time k: diffusivity of soft tissue
Wp: perfusion rate of blood Cp: thermal conductivity of blood
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As the other study for assessment of thermal effect, phantom experiments was conducted
for validating the simulation results. A mimic phantom of human tissue was made of agarose
with a thermosensing ink in order to visualize thermal distribution inside a phantom (Fig.
2). Consequently, visualization inside phantom has failed because thermal resolution of the
thermosensing ink was not higher than expected. Therefore, quitting a use of the
thermosensing ink in expectation of spatial resolution, a thermocouple sensor is planning to
be used in the next academic year to achieve validation as results of simulation in the point

of temporal resolution.

A i
Fig. 2 Experiment of agarose phantom with a thermosensing ink
(left: overview, right: close up after generating radiation force)

Conclusions
My research on analysis of thermal effect in ultrasound elastography is following the plan
I proposed last April. This plan in the next academic year is going to be at the stage of
comparison with advanced simulation and precise experiments, then this research will
progress toward practical situation. The opportunity of LIMS research enables me to take
into account the fact that I should focus on various aspects, not only technique but also

safety, of my research to be published or released.

(2) Activities

LIMS program provided me with many opportunities for improving both my LIMS
research and myself as a researcher.

I attended an academic conference “The Japan Society of Ultrasonics in Medicine
(JSUM)” in May 2015 to gather cognitions and opinions from a clinical viewpoint. This
conference is the largest in Japan for medical ultrasound of diagnosis and treatment. I could
find out from the conference that thermal effect of ultrasound existed but was examined
only in treatment. My purpose and meaning of the research were clearly determined owing
to JSUM.
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For the purpose of acquiring knowledge and technique ultrasound simulation, I
participated in “Summer School on Advanced Ultrasound Imaging (AUI)” at Technical
University of Denmark. This workshop was held for doctoral students who study or research
on ultrasound imaging both of engineering and of medicine. Though I studying ultrasound
in medical use found the contents of lectures difficult so that most attendees including
lecturers have a degree of engineering, lecturers and students helped me understand by
course works and practical trainings. The practical training was really rewarding because
the simulator “MATLAB with Field II toolbox (invented by the host of this workshop)” has
broad utility and this popular simulator is worth using after going back to each laboratory.
Although finally I decided not to use this simulator for my LIMS research, the experience
on AUI formed the basis for any ultrasound simulation on LIMS research and my own
research in the laboratory.

In the course of LIMS study, in October I gained the chance of attending the largest
conference involving in ultrasound imaging in the world; “ IEEE International Ultrasonics
Symposium (IUS)” in Taipei, and I could obtain the latest knowledge and opinions from
foreign researchers as well.

Besides, I could get valuable experiences inside our campus, especially in LIMS program.
Home room was held from the beginning of this academic year and gave us to the
opportunity to inform all those who belong to LIMS program of the progress on LIMS
research. Since there was few chance to discuss LIMS research each other before then, at
last I could obtain many valued questions and opinions given by teachers and students each
of whom has a different background in April and September.

Every experience | had in LIMS program enabled me to develop me as a researcher. In

the next semester [ will aggressively keep on trying my research and activities.
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Clinical and fundamental approaches for understanding of dementia

Department of Pharmaceutical Sciences
Graduate School of Pharmaceutical Sciences
D1 Jun Miyanohara

Detection of high-risk medicines in dementia cases using FAERS

Dementia is a progressive cognitive disorder, from which over 35 million people
suffer all over the world. The global aging of populations accelerates the number of the
patients and therefore addressing the threat of the disease is an urgent issue for all nations.
There is, however, no effective treatment available for dementia, necessitates alternative
approaches to tackle the problem. As a LIMS student, I attempted to offer new insight into
potential strategies, by combining clinical data with basic study. In the present study, I used
the Food and Drug Administration Adverse Event Reporting System (FAERS;
http://www.fda.gov/Drugs/GuidanceComplianceRegulatorylnformation/Surveillance/Adv
erseDrugEffects/), a database publicly available for all researchers. Briefly, I calculated
odds value from each drug as an indicator for the risk of side-effects of interest and
determined the correlation between the uses of identified drugs and the frequencies of
specific adverse events.
First, I found patients treated with propiverine, a muscarinic acetylcholine receptor
antagonist used for overactive bladder, tend to suffer from dementia compared with the other
acetylcholine receptor antagonists. This suggests that propiverine-specific mechanisms of
action may play a role for the development of cognitive impairment, regardless of anti-
cholinergic effects. Further investigation would be needed to clarify the possible
mechanisms.
Second, I examined fatal cases caused by rivastigmine, an acetylcholine esterase inhibitor
frequently used for patients with Alzheimer’s disease, which is previously reported (Ali TB
et al., PLos One, 2015). Interestingly, among those cases, cerebrovascular disease had one
of the highest correlation with these fatal accidents. This indicates that patients with vascular
dementia may be severely affected by rivastigmine treatments. To investigate the hypothesis,
fundamental approaches are needed using animal models. In our laboratory, the appropriate
models for vascular dementia has been successfully developed so far and evaluating drug
candidates in these models could provide new findings in the comprehension for this study.
I believe that, not only by using clinical information, but also by conducting basic
experiments, could the true causal-relationship be clarified between the drug candidate and

the life-threatening event.
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The relation between aging and gut microbes

Department of Synthetic Chemistry and Biological Chemistry
Graduate School of Engineering
D1 Takuto Suito

(1) Introduction

Inside our bodies, thousands kinds of bacterial cells exist. These microbial community
is called “microbiota”. Recent studies showed microbiota plays crucial roles for host physiology,
which includes metabolism, intestinal homeostasis, immune development and neurological
functions. Several studies suggested that aging and microbiota is also associated with each other.

The leading study about the relationships between microbiota and health in aging have
reported by Claesson et al. at Nature in 2012. They compared composition of fecal microbiota
of old and young people. They concluded that microbiota of elderly people shows greater inter-
individual variation than that of younger people. Furthermore, they found that elderly people
with health problem has less diversity of microbiota or loss of several kinds of bacteria
compared to healthy elderlies.

Several other human or mammalian model studies also suggested that changes of
microbiota in aging, however these studies didn’t clearly and directly prove the effect of
microbiota in aging. So, as LIMS research theme, I attempt to elucidate the role and effect of
microbiota in healthy aging using simple Drosophila model.

In this study, I set the three factors to be elucidate using Drosophila; 1.changes of
composition of bacteria in aging, 2. role of commensal bacteria in aging and 3.improving the
bacterial community and longevity. To understand these things, I conducted the following

experiments.

(2) Experiment and Results
(Dmicrobiota affects host longevity

First I generated germ-free fly, which is the fly without microorganisms, in order to
know the effect of microbiota. Subsequently, I measured the lifespan of germ-free fly and
conventionally reared fly. Lifespan of germ free fly decreased compared to conventionally
reared fly (fig. 1).

@microbiota changes in aging
Next, I analyzed the microbiota of fly using next generation sequencer. In order to
elucidate the changes of bacterial community in aging, flies that aged in 0, 5, 11, 24, 36 days

old (their average lifespan is nearly 25 days) were used for analysis. From the analysis,
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microbiota of drosophila was consist of small kind of bacterial genus, Orbus, Acetobacter and
other about 20 bacteria genus. In addition, compositions of microbiota varied in aging (fig.2).
Genus Orbus, Acetobacter bacteria was detected in all ages but their percentages were different
in each ages. In addition, several kinds of bacteria were appeared in specific period.
Corynebacterium and Staphylococcus was detected only in young ages, although Providencia
was detected only in old ages. Moreover, diversity of microbiota decreased with aging. These

result may be similar with the changes of microbiota in human.

(3) Discussion and Future plan

I showed that Mmicrobiota affects host longevity and 2) microbiota changes in aging
like human microbiota. These results suggest that Drosophila model study is valid for analyzing
the relationship between aging and microbiota.

In addition, I determined a few bacterial genus which appear only in young or old age.
I plan to make further inspection which bacteria regulates host lifespan using bacteria mono-
associated flies. Given loss of bacteria found in the young flies specifically may shorten their
lifespan, fly with specific may display longer life span compared to germfree or conventionally
reared fly.

I also plan to analyze health parameters, such as energy metabolism, amount of sugar
and lipid and RNA expression, of germ-free, conventionally reared and bacteria mono-
associated fly in aging.

Finally, I plan to assess the effect of probiotics. Probiotics is defined by guideline of
WHO in 2002 as a “live micro-organisms which, when administered in adequate amounts,
confer a health benefit on the host”. In particular, I am going to investigate whether life-span
and health parameters changes or not when conventionally reared flies are fed probiotics.
Through these studies, I would like to validate the drosophila study as a novel model for
evaluating relationships between aging and microbiota and try to apply these achievement to
human health.
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Fig. 1. Shorter lifespan of germ-free fly. . . . i . .

Survival curves of conventionally reared (CR) (n = 95, Fig. 2. Microbial communities are changed in aging.

median survival is 29days) (blue) and germ-free (GF) Compositions of microbiota in 0, 5, 11, 24, 36 days old flies. The
(n = 90, median survival is 28 days) (red) flies. GF ~ 9enus Orbus and Acetobacter were two main bacteria within fly’s gut.

flies showed shorter lifespan compared to CR (p <
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Elucidating the effects of CAG repeat in mRNA splicing in
Spinocerebellar Ataxia type 6

Department of Synthetic Chemistry and Biological Chemistry
Graduate school of Engineering
D1 Kazuma Yamaguchi
Object
Neurodegenerative disorder is a generic name of progressive and incurable diseases that are
caused by neuronal death, for example Alzheimer’s disease. Because the elderly occupy a
majority of the patients who suffer from neurodegenerative disorder, neurodegenerative
disorder has become one of the most serious problems in our aged societies. Spinocerebellar
Degeneration (SCD) is a generic name of diseases exhibiting cerebellar ataxia as a main
symptom. There are over 30,000 SCD patients including 10,000 hereditary patients in Japan.
Compared to Europe and America, the proportion of autosomal dominant SCD patients is higher.
Autosomal dominant SCD is called Spinocerebellar Ataxia (SCA), and similar to other
neurodegenerative disorders SCAs are progressive. Cerebellum, brain stem and spinal cord
slowly degrade in SCA patients. SCAs are classified and named from type 1 (SCA1) to SCA37
using the causative genes and the symptoms. However the numbering of SCAs is not complete:
It is said that some are vacant, and some of their causative genes overlap. The mechanisms of
SCAs onset remain unclear so that there is no way to cure now.
To summarize the information and to elucidate the molecular mechanism of SCAs onset, I set
two themes in LIMS program. Last year, | already had reported about most of my research about
theme 1. Here, I report the results of research about theme 2.

Themes in LIMS program

1) Molecular pathological study of Spinocerebellar Degeneration.

2) Elucidating the effects of CAG repeat expansion on the mRNA splicing in SCA6.

Plans and Methods

I focused on one of the SCAs in theme 2, SCA type 6 (SCA6), because it is a disease specifically

prevalent in Japan, although it is not known well. SCA6 patients show pure cerebellar ataxia,
but it is not so severe. The onset is very late and the progression is very slow. SCA6 is not lethal,
but the quality of life of patients will be low. SCA®6 is caused by a mutation in the CACNA 1A
gene, which encodes one of the voltage-dependent calcium channel alpha 1 subunits. The CAG
repeat in Exon 47 of CACNAIA is abnormally expanded in SCA6 patient’s genome. The
carboxyl terminal of the calcium channel is elongated by a poly-glutamine (polyQ) chain
translated from the CAG repeat. There are many reports that showed effects of polyQ expansion
on calcium channel’s function, but there is no common view. I focused on one report that

showed an abnormality of alternative mRNA splicing in SCA6 patients. The 3’ alternative
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splicing at intron 46 of CACNA 1A produces two variants (one is called “Long” and the other is
called “Short”) at the same amount, but in that report, they showed that “Long” was dominant
in the Purkinje cell in two SCA6 patients. They couldn’t elucidate the mechanism how the
splicing is mediated.

My aim was to elucidate the effects of CAG repeat expansion on the mRNA splicing; I firstly
made a mini-gene expression plasmid DNA, which contains the Exon 46, intron 46 and Exon
47 (schematic structure was showed in Figure. 1). I transfected the mini-gene into the human
embryonic kidney cell line (HEK293), human neuroblastoma cell line (SK-N-SH),
adenocarcinomic human alveolar basal epithelial cells (A549), human urinary bladder
carcinoma (T24), human aneuploid immortal keratinocyte (HaCat), pheochromocytoma of rat
adrenal medulla (PC12) and mouse cerebellar granule neuron (mCGN). 48 hours after
transfection, I extracted the total RNA from the cells by ISOGEN and performed reverse-

transcript polymerase chain reaction (RT-PCR). Using

the acrylamide gel electrophoresis, I detected the bands

. . . EGFP
of DNA, which express the proportion of two variants. PEGFP-CI
. . I 46- ini
The results of electrophoresis were analyzed using O ata > | Exon 35— Exon 46
ImageJ. 1 cut the bands from acrylamide gels and
Intron 46

extracted DNA, and then sequenced them by genetic

Exon 47

analyzer.
Figure. 1 Schematic structure of mini-

gene. Intron 46 is derived from HEK293

Results and Discussion

From all the types of cells that [ used, I only got a single
cell genomic DNA.

band and it was “Long”. This result means that the mini-

gene DNA was transcribed in the cells and mRNA was
spliced correctly, but this mini-gene could not produce the other “Short” variant. In mCGN,
Cacnala is endogenously expressed and I could detect two variants that correspond to human
CACNAIA “Long” and “Short”. But even when I over-expressed the mini-gene, I couldn’t
detect the “Short”. In the next step, I need to elucidate why the mini-gene cannot produce the
“Short” variant and I will have to make the mini-gene that can express both variants. When I
get the mini-gene which can produce both variants, I will change the length of the CAG repeat
and confirm the effects of the CAG expansion on mRNA splicing.
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The Second Asian symposium on Health care Without Borders (HWB)
The Asian Symposium on Health Informatics and Nursing Education
(SHINE)

The Asian Conference on Peace, Humanitarian Aids and Service
(PHASE)

From August 6" to August 8", 2015 at Mitsui Garden Hotel Hiroshima,
Japan.

Mbenza Mbambi Naasson (M2)
Attendance Objective
Based on the fact that I am coming from a developing country, which faces several problems
related to healthcare system and insecurity due to minor wars in some part of the country. It
was a good opportunity to attend these symposiums for which the theme was the importance of
Peace, Humanitarian aid, Service, Nursing and Health Informatics along with Healthcare. With
the ultimate goal of learning from different experiences in a variety fields that are included in
Healthcare System.

The meeting started with the welcome messages from the organizers, especially Mr Takayuki
Yamada, Chairman and Mr Michael Sasaoka, Event Program Director, on August 6" followed
by the presentation of Professor Eiko Kawagoe, School of Nursing Kobe City College of
Nursing, Japan, on “Challenges for Healthcare Professionals in Japan», during which she
presented her research on English Education for Specific purposes, for example, Medical
English.

I was very much interested in her presentation as a LIMS student, improving Medical English

skill is a very important tool in order to achieve my future career goal, which is to work as
leader in the healthcare system, both in national and international environment.
August 7", Friday, | attended different series of presentation and talk ranging from Oral Health
“Prevalence and Risks of habitual snoring and obstructive sleep apnea symptoms in adults
dental patients”, Toxicology “Intentional self-harm by Paraquat poisoning”, Drug development
and Pharmacology/Toxicology “Detection of tetrodotoxin producing microorganisms in puffer
fishes and the risk of tetrodotoxin infection in food”, Sharing Health Data “Open source Health
Information: Provides equitable access to practitioners, researchers, and patients”,
Communicable/Non-communicable diseases “Chagas disease: Prevalence in Public School
students and their families at Canton Molineros, Verapaz, San Vicente, El Salvador”. Later In
the same day other presentations on Clinical Information System, E-learning and Education in
Healthcare, Public Health/ Community Health, Nutrition and Dietetics, Sexual Health,
Environmental Health and Climate Change were given.
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More importantly, presentations on Developing Countries: Access to Healthcare, especially
“Lessons from Thailand Universal Healthcare Achievements and Challenges” and “Improving
Access to Quality Healthcare Services through Health Insurance? Lesson from a comparative
case study from South India”. I learnt and exchanged on these two topics, which are quite
related to my LIMS Research Project ”Learning from Japanese Healthcare insurance system”
and gained new insights for my project.

August 8" Presentations were on Peace and Conflict Resolution "Game Engineering for
Disarmament, Demobilization and Reintegration”, Disaster Management “ Older People led
CCA-DRR initiatives to build safe and resilient Communities in the Philippines”, Food Security
“Food security through community owned and managed Institutions- A Reliance Foundation
initiative”.

Overall, these symposiums provided me a broad overview of different health related-issues and
perspective on how to deal with them. As LIMS student such opportunity broadened my
understanding of the healthcare system.

The Japanese Society for Biomaterials: The 37" Annual Meeting

M2 Tomoko Matsumoto

Place : Kyoto TERRSA

Date : 9" — 10" of November, 2015

Meeting description

37" meeting of Japanese Society for Biomaterials is an annual event that gathers researchers
around Japan and Korea to present their progress on their research on biomaterials. This annual
meetings provides opportunities for biomaterials-related academics and industries to exchange
the latest information on biomaterial research involving a broad range of topics, from basics to
applied science. So many researchers and physicians, businessmen from various field gathered
in this 37" annual meeting and gave talks and put up posters of leading study.
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Impressive lecture
JK-01 Ryo ISHIHARA (Tokyo University of Science), Yoshitaka UCHINO,
Kazuo HOSOKAWA, Mizuo MAEDA, and Akhihiko KIKUCHI
“Preparation of MicroRNA Detection Power-Free Microchip Utilizing Electron Beam-
Induced Graft Polymerization toward Point-of-Care Diagnosis”

As biomarkers for the early detection of Alzheimer’s disease or cancers, miRNAs have
shown great promise. In their previous study, toward point-of-care (POC) cancer diagnosis,
miRNA detection method with laminar flow-assisted dendritic amplification (LFDA) on the
power-free PDMS microchip has been developed. In this study, they reported the easy surface
modification of poly(dimethylsiloxane) (PDMS) microchip by electron beam-induced graft
polymerization (EIGP) and apply the novel portable microchip to micoRNA(miRNA) detection.
Using the novel portable microchip, rapid and sensitive miRNA detection is demonstrated.

The features of these techniques indicate that EIGP enables rapid surface modification
of PDMS without initiator immobilization or monomers purification. Then in order to improve
the sensitivity, they have changed two-dimensional probe DNAs immobilized on a glass slide
to three-dimensional higher density probe DNAs immobilized to the polymer on the surface of
the microchannels.

They showed results what the limit of detection (LOD) of the microfluidic device was
calculated by 3o criterion from the calibration curve. The LOD of the microchip for has-miR-
500a-3p was 0.7 pM. The required sample volume was 0.5 uL and total analysis time was 20
min. This is comparable previous study. Because most of the existing methods take more than
a few hours, the rapidity, small sample volumes, and the device portability are ideal advantages
for POC cancer diagnosis.

I expect that this technology is put it into practice in medical setting soon. I hope it useful
for preventing lots of cancers at early stage. | felt the necessity to improvement of clinical
examination system much more for the future.
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Report of attending 74" Annual Meeting of
Japanese Cancer Association

M2 Tomoko Matsumoto

Place : Nagoya Congress Center

Date : 8" — 10" of October, 2015

Meeting description

The annual meeting of Japanese Cancer Association is the largest meeting of cancer
research in Japan. This annual meetings provides opportunities for cancer-research-related
academics to exchange the latest information on cancer research involving a broad range of
topics, from epidemiology and prophylaxis to treatment. So many researchers and doctors,
medical staffs from various field gathered in this 74" annual meeting and gave talks and put up
posters of leading study.

Impressive lecture
CS4-4 JH¥r ZEid

“Rapid intraoperative imaging of tiny tumors by newly developed fluorogenic probes for
aminopeptidases.”

They have succeeded to develop various novel fluorogenic probes for aminopeptidases based
on our rational design strategies, which showed marked fluorescence increase upon being
hydrolyzed by target enzymes. By applying the probe for y-glutamyltranspeptidase (GGT),
which is well-known to be upregulated in various cancer cells, small tumor foci could be
visualized in mouse models of disseminated human peritoneal ovarian cancer in vivo with high
tumor to background contrast, within 1 min of topically spraying onto tissue surfaces that are
suspected of harboring tumors. The efficacy of fluorogenic probes as intraoperative tumor
detecting agents was examined with freshly resected human tumor samples by collaborating
with many surgeons. It was clearly demonstrated that GGT probe could visualize remaining
tiny tumors on the resection surface of fresh clinical specimen of partial mastectomy.
Furthermore, probes for dipeptidyl peptidase-4 were effective for visualizing esophageal
cancers, which was evidenced with many clinical fresh specimens. They believe that the ease
of spraying fluorogenic probes in open surgery or through catheters will provide alternative
image guidance during treatment.  And I think this technology can use and apply for diagnosis

100



a lot of disease at early stage.

Useful information for other LIMS members

CS5-4 ik 2%

“The leading-edge application of mass spectrometry in drug discovery and diagnosis.

Driven by the development of high-end mass spectrometry, omics analysis is currently
expanding its field beyond conventional quantitative analysis, as demonstrated in biomarker
discovery studies, towards in-depth analysis of targeted molecules, such as single-cell imaging
and characterization of heterogeneity in post-translational modification. To illustrate this, they
presents three main topics in this seminar. : (1) visualization of molecular abundance in
biological specimens by mass spectrometry imaging (MSI); (2) high-sensitivity detection of
diagnostic markers by Immuno-Beads MS technology; and (3)development of next-generation
of mass spectrometry system for contribution in drug discovery and diagnosis field. They
ganaim to integrate these novel technologies for tackling diseases (primarily cancer and
neurodegenerative disease) in a comprehensive fashion; not only by detecting disease-specific
biomarkers but also employing molecular imaging strategies for unraveling the molecular basis
of pathology, determining the pharmacokinetics and validating the drug delivery system. |
expect that this system is put it into practice in medical setting soon.

The 38" Annual Meeting of the Japan Society for Biomedical
Gerontology
(The 29" General Meeting of the Japan Gerontological Society)
M2 Kouki SHINODA

Date: 12 June to 14 June, 2015
Place: Pacifico Yokohama, Kanagawa, Japan

Summary of Meeting
This meeting was held as a part of the 29" General Meeting of the Japan Gerontological Society.
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The Japan Gerontological Society consists of the Japan Geriatrics Society, the Japanese Society
of Gerodontology, the Japan Socio-Gerontological Society, the Japanese Psychogeriatric
Society, the Japan Academy of Gerontological Nursing, the Japan Society of Care Management,
and the Japan Society for Biomedical Gerontology. To solve the problems of medical and care
systems for the aging society, 10 joint symposiums were held.

The Japan Society for Biomedical Gerontology aims to promote basic studies on aging and to
contribute to the realization of healthy longevity society in cooperation with clinical and
sociomedical researchers. Many researchers on gerontology took part in this meeting, and they
presented their latest findings.

Useful information

The Japan Gerontological Society announced the following statement. By the latest scientific
data, it was revealed that the body function and the intellectual ability of the elderly people
tended to become younger year by year. As for the current elderly people, it is assumed that 5-
10 years old becomes younger in comparison with those before 10-20 years. Some of them have
the ability to take part in social activities. We need to create society where they can work or
participate in volunteer work. It is important to make super aged society vigourous in near
future.

However, some researchers presented that people of the 40-50 years old now would not be able
to be younger and healthier elderly people. Since hospitals cannot hospitalize all patients when
sick elderly people increase, we need to build new medical care systems. Some systems like
“Kashiwa model” were implemented as social experiments, but there have not been established
yet. LIMS might help create new feasible medical care system.

[P-33] *“Aging proteomics of the human aorta media”

Hiroki Tsumoto !, Machiko Ilwamoto !, Akane Kanehira 2, Yurie Soejima 2, Tomio Arai ?,
Akihiko Hamamatsu, Tamao Endo !, Motoji Sawabe 2, Yuri Miura?

! Tokyo Metropolitan Institute of Gerontology, > Tokyo Medical and Dental University,

% Tokyo Medical Examiner's Office

Aging-related medial degeneration occurs physiologically according to aging, and causes the
serious symptoms such as aortic dissection or aortic aneurysm. In order to investigate the
pathological mechanisms, they performed proteomics-analysis of the aorta media from three
groups; young, middle, and elder age. They analyzed the proteins that varied with aging. As a
result, it was revealed that actin and actin-depolymerization-related proteins decreased but
tropomyosin and myosin increased. This suggested that there would be other proteins which
could compensate the functional decline of the smooth muscle contraction when actin decreased.
Moreover, it was shown that aorta tissues were exposed more to oxidation stress according to
aging since oxidative stress-related proteins were found to be increased.
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The 22" annual Meeting of the Japanese Society for Chronobiology
M2 Kouki SHINODA

Date: 21 to 22 November, 2015
Place: The University of Tokyo, Tokyo, Japan

Summary of Meeting

This meeting had 2 special lectures and 6 symposiums and 124 poster presentations for 2 days.
There were presentations on chronobiology from many different fields such as molecular
mechanism and mathematical model of circadian rhythm, external environment (e.g. light and
temperature) and social environment affecting behavior of animals and plants.

Useful information

P091B

Chronopharmacological study of pregabalin for diabetic peripheral neuropathic pain

Takahiro AKAMINE?, Erika WADA!, Naoki KUSUNOSE!, Hana HASHIMOTO!, Marie
TANIGUCHIY, Naoya MATSUNAGA!, Satoru KOYANAGI?, and Shigehiro OHDO*
!Department of Pharmaceutics, Faculty of Pharmaceutical Sciences, Kyushu University

Aggravation of diabetic peripheral neuropathy causes the pain of limbs. Pregabalin (PGN) is
one of the drugs used in the main treatment for the symptoms of peripheral neuropathy.
However, in some cases, PGN cause a serious side effect such as fulminant hepatitis, and
construction of more effective dosing methods is required.

It is known that expression of transporters and metabolic enzymes shows circadian changes and
influences drug efficacy and toxicity. They examined how and what affect a painkilling effect
of PGN depending on administration time using a diabetes model mouse. They found that Octn1,
a solute carrier transporter, could function as a transporter of PGN and its expression showed
circadian changes controlled by the interaction between PPARa and bile acid. It was suggested
that the painkilling effect of orally administered drugs was affected by the circadian rhythm of
the expression of transporters involved in gastrointestinal absorption. This research will help
decrease side effects and effectively relieve the pain.

P122

Association between daytime cold exposure in winter and longer sleep time independent of day
length: cross-sectional analysis of the HEIJO-KYO Study

Keigo SAEKI!, Kenji OHBAYASHI!, Norio KURUMATANI*

!Department of Community Health and Epidemiology, Nara Medical University School of
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Medicine

The sleep disorder is known to be influenced by a seasonal temperature change. However, since
the association between daytime cold exposure and sleep was unclear, they measured indoor
temperature, bed temperature and objective sleep parameters using actigraph among elderly
people in winter. They found that a lower daytime room temperature was significantly
associated with earlier bed time and longer total sleep time. Sleep quality wasn’t influenced by
the daytime room temperature. However, risk of disease onset increased in both short and long
sleep. Temperature management in hospitals and nursing homes designed for each elderly may
help preventing disease onset.

S2-2

Whole-brain analysis of neural activity in the sleep/wake cycle with single cell resolution
Hiroko YUKINAGA?!, Dimini Perrin®2, Hiroki UEDA!?

!Laboratory for Synthetic Biology, RIKEN Quantitative Biology Center (QBIC), 2Electrical
Engineering and Computer Science School, Science and Engineering Faculty, Queensland

University of Technology, *Department of Systems Pharmacology, The University of Tokyo
They examined neural activity of a whole brain using Arc-dVenus transgenic mice. They
express an unstable Venus protein which is controlled by a neural activation marker gene, Arc.
Brains of mouse were processed to be transparent by CUBIC protocol. Expression of Venus
were observed using Light sheet fluorescent microscope. They developed a new imaging
method using single-cell resolution, which enabled to compare multiple brains and reveal
activated regions under certain condition. They confirmed that the neural activity of brain
regions activated in waking condition was suppressed by administration of a sleeping drug.
This visualization method will contribute to reveal unclear neural activities in the brain and
develop a new drug for cognitive diseases.

The 40th Annual Meeting of Japanese Society of Sleep Research
M2 Kouki SHINODA
Date: 2 to 3 July 2015

Place: Tochigi-ken-Sougou-bunka center, Tochigi, Japan

Summary of Meeting
Japanese Society of Sleep Research aims to promote scientific and medical studies of sleep to
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contribute to the promotion of health. In addition to 30 symposiums, 335 oral and poster
presentations of a wide variety of studies mainly on sleep were given by doctors, nurses, health
care workers and sociologists.

Useful information

A symposium to discuss “social jet lag”, caused by different sleep schedules on weekdays and
the weekend was held. Individuals show distinct preferences for various activities over the
course of a day. This is called “chronotype”. A simple example is an individual’s preference
to sleep at a particular time during a 24-hour period, 'eveningness' (delayed sleep period) and
'morningness' (advanced sleep period). On weekdays, people have to wake up early morning,
even if they are an evening chronotype, because of going to work or school. Contrastingly, on
weekends, they sleep longer due to their chronotype associated with biorhythm. It was
suggested that social jet lag might have negative effects on diseases such as obesity, metabolic
disorder, heart disease and depression. Moreover, this can influence social activities, causing
reduced productivity, car accidents and/or daydreaming. We might need to establish social
systems with consideration for chronotype so that people can live longer and healthier with low
stress even when they get older.

Half of healthy elderly people have sleep problem such as nocturnal awakening and early
morning awakening. 70% of dementia patient have sleep-disease, mainly insomnia. Especially,
patients with Alzheimer’s disease are more prone to sleep disorders than unaffected people.
Drug therapy is partially effective for sleep disorders, but might cause oversedation and tumbles.
In order to decrease the dose of drug, it would be important to propose a tailor-made sleep
environment, such as a precise room lighting and temperature depending on each patient’s
condition (including their chronotype), and to control daytime-activity individually to promote
falling asleep at night.
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The 59th Annual General Assembly and Scientific Meeting of
the Japan College of Rheumatology
(2015/04/23~25 / at Nagoya Congress Center in Japan)
M2 Masatoshi Uno

1. Summary of Meeting

. Japan College of Rheumatology is the Society with the aim to improve basic and clinical study
of Rheumatoid arthritis(RA) and collagen disease and medical content. Most participants of the
meeting were medical researchers or health care workers and most contents of the meeting
focused in clinical researches. But some researches treated forefront basic researches of RA, I

studied in these researches.

2. Useful information for my research in the conference
(1) Current status of molecular targeted therapy of RA
[EL-4,LS-10,EL-14,EL-12,]
(1-1) Current status of molecular targeted therapy of RA in clinical field[EL-4]
In decade, number of cases using
Biologics(Antibody medicine) have increased in Figure 1 Cytokine network in osteoclast

treatment RA. activation and Biologics effect point
o =3

TIVITLar |

* In case using Methotrexate (first-line drug) and  Bone destruction
Biologics, response rate is 30~50%.

* The target of most Biologics(Infliximab etc.) is
TNF-0, but some of Biologics targeting IL-
6R(Tocilizumab) and CD80/86(Abatacept) exist.

However, the difference of target molecule didn’t

Osteoclast

effect response rate.
(1-2) Development of new drug[EL-14]

* Biologics success enhance developing new drug targeting another molecule.

* Anti IL-1p antibody and anti IL-17 antibody had developed as new biologics, but these
antibody couldn’t treat RA. It’s so surprisingly.

* Another developing drugs target IL-6, IL-6&IL-6R complex, RANKL, TNF-a&IL-17.

* Tofacitinib had emerged as a new molecular targeted drug of expected. Tofacitinib was low
molecular drug and its function was inhibition of Jak1,3. Jaks were signaling kinase via Jak-
STAT pathway and inhibition Jaks caused stopping many cytokine signal. So, pharmaceutical
companies were developing Jaks inhibiter.

(2)Genome analysis of RA [LS-10,Sym-9,EL-13]
(2-1) Summary of previous GWAS result[ Sym9-3]
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* Previous GWAS research discovered over 100 disease susceptibility genes(DSGs).

*P-value of HLA-DRBI gene (one of MHC genes) were significantly larger than another DSGs.
This tendency were shared by another autoimmune diseases.

* Most DSGs were shared by another autoimmune diseases, but PADI4 was specific gene in
RA.

* Most DSGs had existed on immune cell genes and these SNP coded missense mutation or
cis-QTL.
(2-2)Application of genome analysis for drug design[Sym9-4]

* Dr. Okada proposed “Genome drug design”, it was presenting system from result of genome
analysis.

Up to now, researcher had designed new drug based on molecular mechanisms of diseases,

but this method had needed to solve mechanisms of diseases. Nowadays, the speed of solving
has been so slow that Figure 2 Conceptual diagram of Genome drug design

Target disease

pharmaceutical companies were
losing ability to design new Conventional method

drugs. However, pharmaceutical

Genome drug design

Genome analysis

companies had repertories of :
Risk gene

compound which had ability to

e . Mechanism of disiease Fine mappin
inhibit some kinases and l Hpie
unknown drug effects and ‘ Protein Network ‘

technologies of drug design.

Functional analysis
So, drug discovery based on

Presentation Drug target ‘

result of genome analysis might
be able to propose drug target without solving mechanisms of diseases.
* I thought that my research may be able to contribute this method because Genome drug design

method needs not only genome analysis but also functional analysis of protein network.
3. Useful information for other LIMS students in the conference

Contents of this meeting were so specialized that I couldn’t provide useful information for
other LIMS students
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The 25" hot spring harbor international symposium
Cutting edge of technical innovations in structural and system biology
2015
(2015/11/13~14 | at Kyushu University hospital campus in Japan)
M2 Masatoshi Uno
1. Summary of Meeting
. This symposium was organized by members of the “Novel measurement techniques for
visualizing 'live' protein molecule”, which is one of Grants-in-Aid for Scientific Research. This
grant’s purpose is to research protein dynamics in molecule, cell and biological system levels.
In this symposium, speakers presented various topics regarding system biology, one molecular

measurement, conventional structure analysis and electron microscopy.

2. Useful information for my research in the conference
*Session 1-1; Transomics analysis of acute insulin action: network reconstruction from multi-
omics data Presented by Hiroyuki Kubota (Kyushu University)

Dr. Kubota presented his research of multi-omics integrated analysis about insulin. Insulin
activates the Akt signal, which in turn affects enzyme regulation and
metabolic systems (Fig.1). They collected data from KEGG (Metabolic l
database), BRENDA (Enzyme regulation database) and phosphorylation [Enzyme regulation |

measurement. He discussed how multi-omics analysis needed various data t

measured in the same condition, useful databases, and good selection of Fig3  Relationship

between systems

parameters. I was impressed by their policy, “Retracing and reconstruction

from output (metabolome analysis) to input (insulin signal)”

3. Useful information for other LIMS students in the conference
*Session 2-2; Novel micro-device for highly sensitive analysis of membrane transporters
Presented by Rikiya Watanabe (University of Tokyo)
Dr. Watanabe introduced a new technique for researching characters of membrane proteins
called Arrayed Lipid Bilayer Chambers (ALBiC). It is a micro-device to make micro systems
constructed by buffer, lipid bilayer and one molecule membrane protein in the lipid bilayer

(Fig.2). This system enables us to measure various characters of

-

membrane proteins, for example, measuring transport rate of

transporter for drugs and membrane voltage without patch

“00nm

clamp. In addition, he could construct many of these micro sFic 4 Shematic diagram of ALBIC
systems at the same time on a single chip. His aim in the near ' 40nm
future is to apply this technique to high throughput research for

transport ratio of drug by transporter.
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The 44" Annual Meeting of the Japanese Society for Immunology
(2015/11/18~20 / at Sapporo Convention Center in Japan)

M2 Masatoshi Uno

1. Summary of Meeting
. This Meeting was an annual event of the Japanese Society for Immunology, it was an academic conference
of general immunological research. In this meeting, most of the topics concentrated on immune cells

functions, immunological diseases, and related molecules.

2. Useful presentation for my LIMS research in the conference
(1) *1-I-W15-7-P; Computer model analysis of the difference between F759 and wild type mice in
rheumatoid-like arthritis emergence Presented by Satoshi Yamada

Prof. Yamada used F759 mice that develop a rheumatoid arthritis like disease with age. F759 mice have a
point mutation at the SOCS3 binding tyrosine residue (Y759F) in the gp130 gene. gp130 is an essential
activator of the IL-6_Jak-STAT pathway which plays a critical role in the pathogenesis of rheumatoid arthritis,
and the side chain phenyl —OH of Y759 is a reaction point of a gp130 deactivator, SOCS3. As a result, F759
activates inflammatory signal continuously, and this causes arthritis.

He simulated IL-6 Jak-STAT pathway and IL-17 NF-kB pathway in Wild type (WT) and F759 system
(Fig.1). Simulation results showed clear deference between WT and F759. An end to the inflammatory signal
was observed in WT, but in F759 a weak but continuous exacerbating inflammatory signal was observed
(Fig.2). This result corresponded to the F759 character.

However, there was a comment from a clinical researcher that the pain caused by rheumatoid arthritis was
periodic therefore he would have assumed the same periodicity in the inflammatory signals. His comment

made me wonder if there could be negative feedbacks other than SOCS3 in this inflammatory signal.

(2)*2-B-W17-2-O/P; TIARP regulates CXCL2/CXCR2 mediated neutrophil migration via the inhibition of

m m IL-6 Presented by Asuka Inoue
F759 mutation l Dr. Inoue looked into TIARP, a negative regulator of

TL6R & 2 ,pl 30 _ IL-17R _ membrane  inflammatory signals. Her presentation showed a new
[inflammatory proteins] /uM

1 sy

\ l Fig.2 Schematic diagram of simulation result
L= &

Fig.1 Schematic d1agram of simulation system Vweek

[nflammation
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function of TIARP, namely the negative regulation of CXCL2-CXCR2 (=IL-8/IL-8R) signal which is one of
the inflammatory signals in neutrophil.
*Basic information of TNF-a-Induced Adipose-Related Protein (TIARP)
(D TIARP is membrane protein of 6-pass transmembrane type.
@ TIARP is induced by IL-6 or TNF-o in Mouse macrophage, neutrophil, synovium fibroblast cell. And
STAT3 and NF-«B were inhibited in TIARP expressed cells (Fig.3)
(® Human orthologue of TIARP is Six-Transmembrane Epithelial Antigen of Prostate 4 (STEAP4).
@ TIARP and STEAP4 were reported in other areas of research such as in metabolic syndromes and diabetes,
and Dr. Inoue’s group found a relationship between arthritis and these proteins.
(® Most information of TIARP was unclear, including the mechanisms involved, interactive protein,
functional domain and protein structure.

My impressions after hearing this presentation were that TIARP was another feedback of IL-6 signal and it

was necessary to analyze TIARP and related proteins before further research in IL-6 signal.

3. Useful information for other LIMS students in the conference

In this conference, I could not find useful information for other LIMS students, because this conference
covered  highly  specialized
_ , IL-17
immunological fields and only

treated a few general topics. l

membrane I IL-6R & gp130 [N TIARP || 1L-17R [

Fig.3 TIARP signal in Fig.1
\ 4 y !

N

ammation
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Report attending 34" SPSJ Annual Meeting

M2 Kazumasa Suenaga
Place: Sapporo Convention Center
Date: 27, 28" and 29" of May, 2015.

Meeting description:

SPSJ Annual Meeting is conference about polymer science, such as polymer synthesis,
physical properties and so on. Moreover, many researchers gathered from around Japan, they
presented their latest findings of the research and communicate each other.

My presentation:

1028  TEESEFAECAUFE R IE 2 A7 9 D BEREVE 77 /v DRGSR PE I )
“Stimuli-Responsive Regulation of Optical Properties of AlE-active Gels”
Kazumasa SUENAGA, Ryousuke YOSHII, Kazuo TANAKA and Yoshiki CHUJO

My research was AlE-active materials. AIE, Aggregation-Induced Emission is optical property,
which was invented in 2009. AlE-active materials show the strong emission only in the
aggregation state, such as crystalline state, amorphous state and so on. In this work, aimed to
realize the fine-tuning of the control of aggregation states and emission properties for using
hydrogels. We synthesized AIE-active molecules and included them into hydrogels which was
composed poly-[1-glutamic acid. This hydrogel showed the strong green emission in dried state,
because inner AlE-active molecular of hydrogel was strongly aggregated. However, when water
was added into there, hydrogel was swollen and showed week emission. That is, we could
control emission intensity and aggregation states of AlE-active molecular by using dried and
swollen states of hydrogels. Moreover, we found that the hydrogel’s emission color was
changed green to blue, when organic solvents was added into the hydrogels in swollen state.
This color change was indicated that the hydrogels have stimuli-responsive properties by
changing around environment. So, we tried to sense many kind of chemical substances and
change the color. Finally, we can discriminate the magnesium ion and redox state of glutathione.

Useful information for other LIMS members:
2F26  TOEIRETIC 10 MRS 2 A 9~ D BEREVE 7 v A m iR ) ~ — iR SR TR OGS |
“Intelligent fluoropolymer coated surface for cell adhesion control via light irradiation”

Masamichi NAKAYAMA, Tomonori KANNO, Akihiko KIKUCHI and Teruo OKANO

Surface wettability of biomaterials is one of key factors to control the surface interaction with

111



various proteins and cells. Especially, it is important for researchers to control adhesion and
exfoliation of surface when they cultivate cells. In this study, light-responsive fluoropolymer
containing sporobenzopyran moieties was prepared to control between hydrophobicity and
hydrophilicity via UV or visible irradiation. In other word, cells were cultivated on
hydrophilicity surface in advance. After that, they were irradiated by visible light (530 nm) and
exfoliated from surface. This result indicates that we could get large area cell sheet. Large area
cell sheet is important in order to examine metabolism, pharmacological activity and so on,
however cell sheet is too difficult to exfoliate. So, this research have worth for researchers who
use cells.

HCII2015 =S AN &3

FROME

HC112015(Human-Computer Interaction International 2015)i% 2015 48 A 2 H)»H
THIZNTFTT A Ioath o BLVRAIZTHRINE, ZOFRIIAREa L Ea—
& —DOFAEAERICEE T 5285 « ST OFRF ORI O W Tikima &b LIFH %
RS 5 HI TR LT,
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VT NEALIHRFTOH S D LG ORN LR T DXy NV —T ZHETDH
DTHD, ZOVATAIZEY, FIZITRKRITWTHHDN TERWEE, BE D
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Toyota Technological Institute

Masashi Yamashita

Decoding of Upper Limb Movement Using EEG and Sparse Coding
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Fraunhofer Institute of Optronics, System Technologies and Image Exploitation
Tobias Kahlert, Florian van de Camp, and Rainer Stiefelhagen

Learning to Juggle in an Interactive Virtual Reality Environment
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The 7™ East Asia Symposium on Functional Dyes
and Advanced Materials

Department of Synthetic Chemistry and Biological Chemistry
Graduate School of Engineering

M2 Nobuhiko Nishitani

Place: Osaka Prefecture University, Japan
Date: 2"-4" September, 2015

Description of the conference
“The 7" East Asia Symposium on Functional Dyes and Advanced Materials (EAS7)”
is a biennial international symposium, aiming at development of new materials and

technologies in the East Asia region. The symposium covers all areas related to functional dyes
and advanced organic materials, including chemistry, physics, biology, materials science,
nanoscience, device engineering, and chemical business with sessions on the following topics:
(1) functional dyes and pigments (NIR dyes, ink-jet ink), (2) display materials (LCD, OLED,
electronic papers), (3) advanced materials in energy storage and conversion device (solar cell,
battery, fuel cell), (4) sensors (biosensors for imaging, fluorescent probes, colorimetric sensors
for metal ions), (5) advanced organic materials (LC, polymer, 2D, FET, chromic materials), (6)
green chemistry materials (advances in catalyst, biomass, artificial photosynthesis), (7)
forefront of functional dyes and advanced materials business in East Asia. | participated the
symposium to learn about the latest research in leading companies in the East Asia, and to
search the application of supramolecular chemistry including my LIMS research to the society.

Report of my presentation

I made the poster presentation titled “STM Observation of Surface-Confined Self-
Assembly Stabilized via Hydrogen Bond of Urea and Amide Groups: Nucleation—Elongation
Mechanism at a Liquid/Solid Interface.” Professor Ayyappanpillai Ajayaghosh, from National
Institute for Interdisciplinary Science and Technology, asked me possibility of applying our
techniques for nano-devices including organic solar cells. He also asked how disk-like

molecules assemble on a surface. | answered that disk-like molecules may take two types of
assemblies; edge-on or face-on orientation, and that would control a direction of conduction,
therefore control of the orientation on surface is important for design of organic solar cells. 1
was surprised that many participants gave me ideas for application of my research.
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Useful information for future research
Professor Weihong Zhu, from East China University of Science and Technology,

commented that investigating where aggregation occurs on a surface or in a liquid phase is very
interesting. He advised me to focus on not only aggregation on a surface but also that in a liquid
phase, and try to integrate analysis methods in a liquid into our techniques. In previous research,
| focused on only the interface, so the suggestion was very useful for me and will expand my
research field.

Report of other presentation/Useful information for the members of the LIMS Program
[PS-28] “Optical Detection of Pathogenic Bacteria Using Nanocomposite as a Biomaker”
Takamasa Kinoshita, Maho Fukuda, Hiroshi Shiigi, Tsutomu Nagaoka (Osaka Prefecture
University)

Pathogenic bacteria cause infections and food poisoning, and methods for the rapid
detection and their identifications are required. For the rapid detection, usual methods including
transfection of fluorescent proteins are not appropriate. In the work, they developed
nanocomposite material consisting of polyaniline and Au nano-particles (NPs) as the optical
biomarker for bacterial detection. In polyaniline matrix, Au NPs with a mean diameter of 5 nm
were dispersed and constructed 100 nm composites. The composite dispersion was respectively
added to suspension including E coli 0157, 026, and O111 in which 0157 was immobilized
using glutaraldehyde as a cross-linker. As a result of observation using dark-field microscopy,
significant light scattering was observed at the surface of O157 due to selective binding of the
composite by antigen-antibody interaction, while weak light scattering was observed at the
surface of 026, 0111, and non-labeled O157. This technique is expected as a biosensing method
provides rapid detection and identification of pathogenic bacteria.

Department of Synthetic Chemistry and Biological Chemistry
Graduate School of Engineering

M2 Nobuhiko Nishitani
Title: The 26" Symposium on Physical Organic Chemistry
Place: Ehime University, Japan

Date: 24"-26" September, 2015

Description of the Conference
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“The 26™ Symposium on Physical Organic Chemistry” is an annual symposium,
focusing on structural organic chemistry, reaction organic chemistry, host-guest chemistry,
supramolecular chemistry, and so on. | participated it to present about my research in LIMS and
to discuss with researchers from organic chemistry and supramolecular chemistry. | also aimed
to learn about other research methods using scanning tunneling microscopy for widening my
research techniques.

Report of my presentation

I made the oral presentation titled “STM Observation of Cooperative Self-Assembly
Stabilized via Hydrogen Bond of Urea and Amide Groups: Quantitative Analysis of
Concentration Dependence of Surface Coverage.” Dr. le from Osaka University asked that our
method can predict whether or not a compound form molecular orderings. | answered that it is
possible because our method can roughly estimate the Gibbs free energy during aggregation
processes and positive value means that the aggregation process would not proceed. | think that
by comparing experimental data and computational data, we will be able to simulate the
aggregation processes in the future. Another participant asked about the effect of solvent. |
answered that the ordering behavior may differ by solvents and orderings tend to be formed in
solvents having lower polarity. The problem is very interesting but difficult, because we have
to consider many factors. At a liquid/solid interfaces, there are a substrate, solvent molecules,
and adsorbates. Therefore we have to consider not only substrate-adsorbate interactions but
also solvent-solvent, solvent—adsorbate, and solvent—substrate interactions. Moreover,
solubility of adsorbates in each solvent can be considered to contribute to self-assembling
processes. Now we usually use octanoic acid (mainly) and phenyl octane as a solvent, but |
would like to make an deep investigation into effects of solvents on the processes
Report of other presentation/Useful information for future research
[2A03] “Reversing the Handedness of Two-Dimensional Self-Assembly at the Solution-Solid
Interface: Competing Two Chirality Induction Pathways”

Kazukuni Tahara®, Yuan Fang?, Elke Ghiijsens?, Oleksandr Ivasenko?, Hai Cao?, Aya Noguchi?,
Kunal S. Mail?, Steven De Feyter?, and Yoshito Tobe! (*:Osaka University, 2KU Leuven)

The group works on self-asssembly on 2-D surface and previously reported that perfect
chirality induction to an achiral honeycomb structure of a dehydrobenzo[12]annulene
derivative at the liquid/solid interface by the addition of a small amount of a chiral DBA
molecule. They conducted the detailed investigation on the effect of solute concentration and
temperature on the chirality induction. As a result, they found that two discrete chirality
induction pathways operated depending on the conditions leading to unprecedented chirality
reversal.

From the presentation, | learned about techniques for temperature-controlled STM
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experiments and analysis methods of temporal STM observation. Recently thermodynamics
and Kkinetics at an interface attracts a great deal of attention. In the future research, | also plan
to perform thermodynamic and kinetic analysis for self-assembly at the liquid/solid interface.
From our method in previous research, we can only obtain equilibrium constants K and changes
in the Gibbs free energy AG during the self-assembling processes. However for more detailed
understanding of these processes, we need to discuss the values of AH and AS (obtained from
the equation: AG = AH — TAS), and these values can be obtained only from temperature
controlled analysis. We already had the temperature-controllable stage in our STM system, but
we were not skillful at the technique. From their presentation, I could get the information of the
STM system (types or sizes of each component) that they constructed and the experimental
parameters (liquid volumes, temperature, rate of heating, and so on) and | would refer to them
for our system.

Department of Synthetic Chemistry and Biological Chemistry
Graduate School of Engineering

M2 Nobuhiko Nishitani

Title: The 26" Symposium on Physical Organic Chemistry
Place: Ehime University, Japan
Date: 24"-26" September, 2015

Description of the Conference

“The 26™ Symposium on Physical Organic Chemistry” is an annual symposium,
focusing on structural organic chemistry, reaction organic chemistry, host-guest chemistry,
supramolecular chemistry, and so on. | participated it to present about my research in LIMS and
to discuss with researchers from organic chemistry and supramolecular chemistry. I also aimed
to learn about other research methods using scanning tunneling microscopy for widening my
research techniques.

Report of my presentation

I made the oral presentation titled “STM Observation of Cooperative Self-Assembly
Stabilized via Hydrogen Bond of Urea and Amide Groups: Quantitative Analysis of
Concentration Dependence of Surface Coverage.” Dr. le from Osaka University asked that our
method can predict whether or not a compound form molecular orderings. | answered that it is
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possible because our method can roughly estimate the Gibbs free energy during aggregation
processes and positive value means that the aggregation process would not proceed. | think that
by comparing experimental data and computational data, we will be able to simulate the
aggregation processes in the future. Another participant asked about the effect of solvent. |
answered that the ordering behavior may differ by solvents and orderings tend to be formed in
solvents having lower polarity. The problem is very interesting but difficult, because we have
to consider many factors. At a liquid/solid interfaces, there are a substrate, solvent molecules,
and adsorbates. Therefore we have to consider not only substrate-adsorbate interactions but
also solvent-solvent, solvent—adsorbate, and solvent-substrate interactions. Moreover,
solubility of adsorbates in each solvent can be considered to contribute to self-assembling
processes. Now we usually use octanoic acid (mainly) and phenyl octane as a solvent, but |
would like to make an deep investigation into effects of solvents on the processes

Report of other presentation/Useful information for future research

[2A03] “Reversing the Handedness of Two-Dimensional Self-Assembly at the Solution-Solid
Interface: Competing Two Chirality Induction Pathways”

Kazukuni Tahara®, Yuan Fang?, Elke Ghiijsens?, Oleksandr Ivasenko?, Hai Cao?, Aya Noguchi?,
Kunal S. Mail?, Steven De Feyter?, and Yoshito Tobe! (:Osaka University, 2KU Leuven)

The group works on self-asssembly on 2-D surface and previously reported that perfect
chirality induction to an achiral honeycomb structure of a dehydrobenzo[12]annulene
derivative at the liquid/solid interface by the addition of a small amount of a chiral DBA
molecule. They conducted the detailed investigation on the effect of solute concentration and
temperature on the chirality induction. As a result, they found that two discrete chirality
induction pathways operated depending on the conditions leading to unprecedented chirality
reversal.

From the presentation, | learned about techniques for temperature-controlled STM
experiments and analysis methods of temporal STM observation. Recently thermodynamics
and Kkinetics at an interface attracts a great deal of attention. In the future research, | also plan
to perform thermodynamic and kinetic analysis for self-assembly at the liquid/solid interface.
From our method in previous research, we can only obtain equilibrium constants K and changes
in the Gibbs free energy AG during the self-assembling processes. However for more detailed
understanding of these processes, we need to discuss the values of AH and AS (obtained from
the equation: AG = AH — TAS), and these values can be obtained only from temperature
controlled analysis. We already had the temperature-controllable stage in our STM system, but
we were not skillful at the technique. From their presentation, I could get the information of the
STM system (types or sizes of each component) that they constructed and the experimental
parameters (liquid volumes, temperature, rate of heating, and so on) and | would refer to them
for our system.
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The 9th International Congress on Vascular Dementia 2015
D1 Jun MIYANOHARA

Overview

Vascular dementia is one of the most popular type of dementia and more common to Japanese
people. Today people tend to live longer, and this means that there are more people those who
are aged, and more importantly that there are a lot of people who have been contracting diseases.
Especially, vascular dementia including large and small vessel brain diseases is one of the
leading causes of the disability among the old and information on this disease is highly
demanded in the aged society. | aimed for collecting the information from both of experimental
and clinical point of view.

Presentation and Lecture

On the whole, the topics in the conference concentrated mainly on clinical study, and little
research focused on basic study using rodents or other animal models. Nevertheless, a variety
of research fields such as imaging, biomarker, and data mining, were discussed there and |
recognized that plenty of solutions exist to overcome vascular dementia.

Feedback for my research

Thanks to the conference, | could obtain some tips to study on vascular dementia. In the
viewpoint of fundamental researches, we generally use animal models such as rats and mice,
which are, for the most part, different from the human case. For example, our experimental
mice are induced chronic cerebral hypoperfusion by microcoils and observed rapid decrease in
cerebral blood flow. In the human case, however, the flow is decreased slowly and gradually by
age. Moreover, the feature of the brain structure such as the ratio of white matter to the brain is
different among the species. In summary, | have learned I have to be conscious of that when
tackling fundamental experiments.

Other comments

It was my first time to participate in an international congress and | was overwhelmed by the
scale. On reflection, | hesitated to ask questions in lectures because discussing speed between
natives was very fast. | also regret not having talked to many foreign researchers because |
could not find the chance the whole time. I thought it is important to find the timing, for example
when the session ends and the speaker gets out of the room. Also, | recognized oral speakers
were likely to be talked to by audience and it is a good opportunity for researchers to widen the
social network. In the congress, | got motivated to be internationally minded and discuss details
of researches with people all over the world.
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Field trip to Toyama City in 2015

In October 31, 2015, Professor
Fukuyama, Professor Ishii, Dr. Tomizuka,
I and 3 students of the LIMS Program
made a short trip to Toyama city. This city
is famous worldwide for its unique model
as a compact city, in resolving the

challenges of demographic change.

Toyama serves as a good example on
how to cope the issues related to an aging society and how to revitalize an aging city to
become a vibrant city. By fully recognizing the problems which the City is confronting
such as dwindling population, declining public transport use as well as the empty
situation of the city center, suitable countermeasures were proposed. Three main aspects
were targeted: 1) revitalizing public transportation; 2) relocation of residents and
businesses in areas around public transport lines; and 3) concentrating city amenities in
the city center. For transportation, the light rail transit (LRT) network and City Tram
Loop line were created. This Toyama LRT line is regarded as the nation’s first fully
converted LRT, in which the private sector runs the business, whereas the public sector
constructs the track itself. The City Loop line helps people in remote areas to move
around more easily and increase ridership in the downtown area. Reviving the city
center is created by concentrating businesses to the center area, building the Grand

Plaza, a huge public square with many regular events, applying a special transportation

fare for citizens over 65 years old, sharing &Fd
public bicycles use at indicated points,... L

The impact of the compact city policy were
shown in increasing of the number of people
moving into the city center as well as residence
along public transport lines, and the number of *
public transportation users.

In the field trip, we were introduced all |
these things and had a practical experience of
using Toyama LRT network as well as visited
local spots. We also had a chance to discuss on
reality of this compact city model with Mayor
Masashi Mori and Joseph Runzo-Inada, the

city’s policy adviser.
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Report on visiting Toyama City

M1 Akihiro Matsumoto
Place: Toyama City
Date: 2015/10/31
Presentation about Compact city strategy based on public transport by Toyama city
officer

Toyama City is facing mainly five problems; aging society, excessive dependence on
cars, loss of attraction of the city center, increasing city management cost, and increasing
CO2 emission. Since the land prices of the suburb is lower than that of the center, Toyama
residents, who strongly wish to have their own house, tend to live in the outskirts of the
city. Such people use their car (the number of retained motor vehicles per household in
Toyama prefecture is the second highest in Japan.) rather than public transports. As a
result, the number of bus users have decreased by 50% in the past 20 years. Other
problems mentioned above are also due to the sprawl phenomenon.

In order to revitalize the city, Light Rail Transit (LRT) was introduced for the first
time in Japan. LRT system was developed 7.6km from JR Toyama station to Toyama Bay,
which is the northern part of the city. It is also scheduled to connect the southern part of
the city with the center by LRT. LRT emits less CO2 and runs more frequently than buses.
Next, the city promoted people to live near the LRT network. Subsidies of up to a million
yen are provided for the residents if they choose to live near the designated LRT network
area.

City tour
Grand-Plaza

A multi-purpose plaza located in the center of the city. Used for various events almost
every day.
Jiba-monya

A vegetable shop located in the main shopping street. Vegetables made in the city are
available. More than 50% of customers are people aged 60 or above.
MAG.net

A free space mainly for university students located in the main shopping street. On
average, 37 students use this facility for studying, holding events, presenting their work
and so on. Students can interact with elderly people, and children.
Discussion with Toyama City Mayor

70 minutes discussion with Toyama City Mayor, Mr. Mori, was a precious experience.
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The discussion was mainly organized in English.
Visiting Toyama City, Saturday 31 October 2015 Report

M1 LiXueBing

On Saturday 31 October 2015, together with professor Fukuyama and Ishii, | made a
visit to Toyama city to inspect of the achievements that are made in construction of
compact city.

We, arrived at Toyama city at 1.pm and listened to a report around the general situation
of Toyama city and the how Toyama government and citizens are endeavoring in
developing a compact city.

The background of compact city is the cavitation of central city parts since the 1990s.
Several problems are pointed out to be related to the cavitation phenomenon of cities. For
example, because cars are widely used in a cavitation society, public transportation will
shrink, making people with cars become “the week in traffic”. On the other hand, the
development of suburbs leads to environmental problems like pollution and heat island
phenomenon. So, to concentrate the residents in the central part of the city or along the
traffic lines near around the central parts would be a solution to this problem. Japan has
been making efforts to the construction of compact cities since 1998 and several cities
have made their policies to convert into a compact city like Kobe, Sendai, Aomori and
Toyama and Toyama city is considered to be doing a great job.

Many policies have been made by the Toyama city government to build a compact city.
First, a Dango pattern is essential. Balls are the central living areas while traffic lines are
the strands. The merits are activation of local traffic and central parts of the city. Secondly,
light rails are maintained and kept in good condition to make more people to use it. As a
result, people who use light rails increased by 260% on working days and 360% on
weekends. Moreover, a PPP mode, which involves both government and corporations
supplies a guarantee of maintenance and enthusiasm of profiting. Thirdly, the built of the
ground plaza makes it possible for Toyama city to hold big events for citizens. According
to the data of 2009, over 100 events were held in the ground plaza. The fourth point is the
preferential treatment of traffic fees for the elder people especially for those who live on
the major traffic lines of Toyama city. This makes the elderly more accessible to central
parts like hospital and shopping malls. Also, to build a beautiful city, buying flowers is
encouraged in a form that with flower bought in designated places, taking the bus or light
rail will be free. Up to now many people have participated in this activity which makes
this city more beautiful. Finally, the attraction of private capital is also emphasized.
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During the last 5 years, departments, condominiums, and public stadiums were built to
attract more citizens to live in the central parts and has successfully prohibit the land price
from falling.

As a student in LIMS program, | believe that compact city is a mode which makes the
old live better. As the traffic gets more convenient, old people can get more accessible to
public areas which makes them feel less lonely and more willing to participate in this
society. Moreover, free tickets for the old to travel to the center parts of the city on the
other hand stimulates the economy. Finally, a compact city is obvious more easy for old
people to get medical care, which means less hospitals or nursing homes will be needed
when old people gather in a compact city and this also make them easier to get medical
attentions when meet medical emergencies, which is very common in old people.

In conclusion, Toyama city is doing a good job constructing a compact city. As reward,
Toyama city was elected as one of the best 5 cities in the construction of compact cities
by ODEC, 2012 and been selected by Rockefeller foundation as a model city as a compact
city. I have learnt a lot during this visit. Although there are still prompters remained in the
construction of a compact city like governments’ financial problems, I stills think it to be
a good pattern of city construction. Many perspectives and knowledge | learnt in this visit
is novel and interesting. | would be glad to pay a visit like this time again if possible.
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Activity report for Kyoto University Leading Graduate School Programs Joint Workshop 2015

Yasuharu HIRAI (Program-Specific Assistant Professor, LIMS)

Kyoto University offers the five Leading Graduate School Programs across the departments. For facilitating
the communication between the teachers and students in different programs, Joint Workshop was held at
the International Conference Hall in the Clock Tower Centennial Hall on June 18. This workshop was
intended to provide the opportunity for students to make presentations of their research and activities in
the program, and also to introduce our activity for people from on and off the campus including

undergraduate students who may consider joining the program in the future.

From all programs 155 people participated in the workshop, of which 19 teachers and 16 students were
from LIMS. Representative three students made poster presentations for introduction of their research and
one student for introduction of student’s activity in LIMS. LIMS staffs also exhibited the posters
introducing our program’s curriculum and activities. LIMS Program-Specific Professor Ishii made a speech
for introducing our program’s philosophy and overview. Through the communication in the meeting, we
knew the detail of other programs and their activities. It gave us a chance to rethink the advantages and
disadvantages not only of LIMS but of the Leading Programs itself. Students were actively involved in the
meeting and discussed as a poster presentator or as an audience (see photos below). Students who made
poster presentations were also active for preparation. Their active participation was very positive things.
Many undergraduate students, including foreign students, came our LIMS-introduction poster and shown
an interest in LIMS program. They told their mind for a study in graduate school and gave us a lot of
questions about the program. We should improve our program to be able to provide enough support for

such a motivated student. This workshop was the good opportunity for both staffs and students to know

and think not only about other Leading Programs but also about our LIMS program.

Mr. Nishitani (L2) introducing LIMS activity. Mr. Matsubara (L2, right) introducing his research and
discussing with Mr. Miyanohara (L3, left).
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Activity Report for Panel Preparation toward Exhibition on the 29th General Assembly of The Japan
Medical Congress.

Yu KIMURA (Program-Specific Associate Professor, LIMS)

To prepare for the exhibition at the Congress, LIMS students and staffs held weekly meetings from
February 19th (six times as total).
On the materials and concepts offered by collaborating
organizations and companies, we developed our future
images of fruitful healthy-longevity society and discussed
what kinds of advanced technologies are needed to realize
seamless and proactive medical care in our houses, towns,

and hospitals. Then we decided to divide the contents of our

presentation panels into three categories, “walking”,
“sitting”, and “sleeping”, the activities that we considered s - =
& ping Figure. Discussion about contents of the
important to increase healthy life expectancy. o
P y P y exhibition panels
Through the discussion and brainstorming, we realized
again the importance of motivating each individual toward health-promoting activities, as well as analyzing

and estimating one's health conditions through various sensors in all scenes of daily life.

Main topics of the panels

“Walking” category:

Virtual and augmented reality motivate us to walk.
“Sitting”" category:

Toilet seats monitor our health conditions everyday.

“Sleeping” category:

Advanced sensing technologies improve quality of our sleep.

Figure. Brainstorming session about

prepared panels with students and staffs
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Activity report for Program for Leading Graduate Schools Forum 2015
(Bellesalle Shinjuku Grand, Tokyo, on October 24th to 25th, 2015)

Satoshi YAWATA (Program-Specific Assistant Professor, LIMS)

In this Forum, all 62 programs of The Program of Leading Graduate Schools gathered to
further enhance the Program by sharing the implementation status and challenges of
each program to a broader constituency. From LIMS, 18 students, 18 teachers and 2
staffs were participated. In this forum, Keynote Lecture, Program Workshop, Student
Forum, Poster session, and Panel discussion were held. I participated in Student Forum

as young faculty member, so I describe details of Student Forum below.

Student Forum held for sharing information and encouraging networking among
students, and facilitating broader societal understanding through public awareness of
the Program. Students from all programs were participated in the five themes. From
LIMS, Mr. Matsumoto (1. Leadership education), Ms. Johanna (2. Interdisciplinary
education), Mr. Li (3. Globalization/internationalization), Ms. Kuwabara (4. Partnership
with public and private sectors), Ms. Matsumoto (5. Project works addressing social
problems), and I were participated. In each theme, 62 students were divided into 10
groups. Students explained the experiments achieved in their educational programs
and discussed about the present conditions, the points at issue, and solutions of each
theme. They compiled ideas on a large-size paper, and after discussion, presented it to
all members. By member voting, three groups including Ms. Matsumoto’s group were
chosen to make presentations to all participants on the second day. They summarized

and presented their ideas about the importance of high expertise and broad experience

for addressing social problems.
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The 3" Student Meeting of Leading Graduate Schools

Department of Synthetic Chemistry and Biological Chemistry
Graduate School of Engineering
Nobuhiko NISHITANI

Place: Hokkaido University, Japan
Date: 20" and 21 June, 2015

Summary of the Conference

“The Student Meeting of Leading Graduate Schools” is an annual event that
gathers students belonging to Program for Leading Graduate Schools, and aims to deepen
their experiences through mutual communication and discuss about what Ph. D. holders
should be. It was the third meeting, following the first held in Hyogo Prefectural
University and the second in Kumamoto University.

The subtitle of meeting was “ldea generation workshop toward resolution of the
problems modern society faced.” In the meeting, we mainly had the workshop to find and
solve the problems that modern society faced at. Also, the participants were from 27
programs of 20 Universities. It is noteworthy that, nearly half of the participants (49 of
112 people) were foreign students (mostly from Southeast Asian and African nations).

Report of My Presentations

The first day of the meeting, each programs introduced their principles and
activities. | also introduced aims, course structure, and curriculum of LIMS program.
Especially as our extracurricular activities, | introduced special exhibition in the 29™
General Assembly of the Japan Medical Congress and the victory in the 7" Techno-
Renaissance Japan. Audiences approved of our aims: development of a novel integrated
medical systems and innovation of medical technology by harmonizing medical and
engineering fields.

After my introduction, | was asked several questions. The first question from
foreign students was about the details and quantity of fieldwork. They aimed to be
international talents, and had rich experiences of international conferences and fieldwork.
The question seemed to be made from such background. The second question from
Japanese student was about my opinion of Continuing Care Retirement Community
(CCRC). CCRC is the common system in the U.S., and Japanese government tries to
promote it. | answered that CCRC should become a powerful solution for Japanese aging
society; however, we have to reform it for Japan because cultures or social systems are
fundamentally different between Japan and the U.S. Then we were able to make a fruitful
discussion about an ideal CCRC style in Japan.
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Report of Lectures and Workshop

During the meeting, special lectures were given by two experts who are active
internationally. The first expert was Dr. Mamoru Mohri (astronaut, chief executive
director of the National Museum of Emerging Science and Innovation (Miraikan)). The
second was Dr. Jean-Marc Fleury (senior advisor to the World Federation of Science
Journalists).

Dr. Mohri gave a lecture titled “Challenging the Unknown —Universology-"
from his experience as astronaut and scientist. In his lecture, he gave us the message: To
challenge the unknown as a future leader, we have to establish own perspectives, while
must not persist it. The most important thing for future leaders is to talk with specialists
in different field and broaden our perspectives.

Dr. Fleury gave a lecture titled “Communication Strategies for Future Science
Leaders.” He taught us about science communication for future scientists: The
significance of announcing our fruits to the society, influence of announcements, and
future media or method for exact science communication.

To train our problem-solving skills, the workshop was also held during the two
days. We got themes like “Future way of research presentation” or “To suppress the mass
consumption of paper.” We discussed to find problems on the first day, and to solve them
on the second day. Our group chose the theme: “To suppress the mass consumption of
paper,” and made a proposal using our technology. The discussion with foreign students
was speedy and exciting, therefore it was a good opportunity to recognize once again the
importance of the discussion and presentation skills in English.

Useful Information for future research

As described above, about half of the participants
were foreign students, and the meeting was advanced in
English. In such a situation, | vividly felt that discussion and
presentation skills in English of Japanese students were
insufficient. On the other hand, Japanese students were good
at putting together different opinions without contradiction.
It was a valuable experience for me to know such
perspectives of Japanese would be an advantage.

In addition, | obtained one of the guidelines in
future career from the lectures by Dr. Mohri and Dr. Fleury.
Based on their experiences, both of them emphasized the
importance of interacting with others and broadening own
perspectives. After the lectures, | strongly want to be such an
expert in the future.
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Useful Information for the Members of the LIMS Program

The above-mentioned question about CCRC was made by a student from
Graduate School of Advanced Leadership Studies (Shishu-Kan), Kyoto University. To
discuss with humanities experts in the future, it is necessary to understand not only
technologies but also policies. Actually, LIMS provides useful lectures, for example,
Intellectual Property & Global Standardization, and Medical Engineering for Society. We
should participate in them and discuss about such a policy more actively.

The participants were from various nationality and research fields; thus, this
meeting was good practice for future international activity. In addition, personal
connections obtained there would be a valuable property in my life. The next meeting is
scheduled to be hosted by Chiba University, and I strongly encourage LIMS students
including foreign students to participate it.
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New LIMS website launched

Koji Yamamoto

Program-Specific Associate Professor, LIMS

In 2015 academic year, we finally launched a new LIMS website. On the basis of our historical
trend analysis for the previous website, we preferentially focused on the following three points as I
described last year.

1. To redesign the front page so that our activities come through.
2. To minimize the inclusion of duplicate information and comprehensively display relation
among each content.

3. To locate a Q&A site requested from both domestic and foreign visitors.

Following two figures displayed the design and layout of the front page on the previous version
(left) and the current version (right), respectively (Fig. 1). One of the highlights in this version is that
all of the important information on LIMS activities, such as News, Events and Recruitment, were
arranged on the front page using colored tags, which enabled us to easily sort or access the
categorized information we want. In addition, we installed FAQ sites for LIMS program, for
Curriculum & degree, for LIMS allowance & Research grant, for Application & selection and for the
others. According to the results of access analysis, the visited number of each FAQ site was about
200~350 for Japanese pages and 100~150 for English pages during seven months. These numbers
correspond to those of visitors for the Admission page. We hope that these renewal contents would

help visitors to profoundly understand the LIMS program.

i - s . =t x

e (€ Contactpage )

(previous version) (modified version)

Fig. 1 Comparison of the front page on the previous version and the current version.
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Industry-Public-Academia

Cooperation
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Industry-Public-Academia Cooperation

We have been referring to opinions and comments of companies and local governments since during
planning LIMS Program. Twenty some of them are now supporting LIMS program as Cooperators. In
collaboration with lecturers from the cooperating organizations, we prepared tree subjects in which students
can receive interactive lecture, discussion, problem solving practices on practical issues in the real world.

Subjects:
I.  Medical Engineering for Society I:
Eight lecturers from 8 companies (16periods)
Theme of class:
1. Introduction to the Standardization
. Strategies for Intellectual Property and Global Standardization
. R&D for in vitro Diagnosis and Diagnostic Biometric Imaging Analysis
. R&D in Biomaterials and Bio-devices
. R&D for State of Art Biomedical Optics Techniques
. R&D in Orthopedic and Dental Fields
. Basic R&D toward Therapeutic Apparatus
8. R&D Based Home Medical Care
II.  Medical Engineering for Society 1I:

~N N L AW

Eight lecturers from 7 companies (14periods)
Theme of class:
1. Effective Visualization of Information for Integrated Medical System
2. Building social infrastructure for healthy, ageless society
utilizing the brain information cloud
3. Safety and Human Factors of Car Driving
4. Collaboration for Social Experiments
5. Global Technological Development and Marketing Strategy on
Healthcare Business
6. Big Data Applications for Healthcare, and
Creation of New Societal Systems
7. Strategies to Improve Health through Daily Life Environment
III. Intellectual Property & Global Standardization
Nine lecturers from an independent administrative agency, public organizations, and a company +
Kyoto University Staff (14periods)
Theme of class:
1. Overview, introduction
. R&D Process 1, Drug Discovery Stage
. R&D Process 2, Clinical Stage
. Outline of the Patent System
. Key Points of Patent Practice
. Patent Specification
. Search for Prior Art
. Global standardization of Medical devices

. Major International Standards

O 0 3 O i b B W N

. Regulation of Medical Devices
10. Regulation of Medical Devices/ International Development of
Medical Devices
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