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Education Academy of Computational Life Sciences

Program for Leading Graduate Schools

1.0utline of the Program

Life science methodologies are now changing drastically, combining with information technology or fine
measurement technology. Now new types of specialists are needed in various fields of industry, academia,
and government: specialists who can understand and introduce computer science approaches such as
inference procedures based on massive data analysis or systematic simulation of biological organisms and
living cells into life science methodologies. Therefore in this academy, we produce the following specialists

through our program titled "Computational Life Science Doctors Education Program":
-Distinguished life science specialists with an ability to utilize leading-edge computer science technologies

-Distinguished computer science specialists with an ability to comprehend life science methodology and

concepts

Life sciences and computer science are now progressing so rapidly that it is unrealistic for a student to
specialize in both fields at once during his / her limited graduate school days. In fact, incomplete education
in these fields could be disadvantageous for a student's future career path. Therefore in this program, we
focus on providing our students with solid education in their main areas of expertise in life sciences or
computer sciences to secure their future career paths. We then provide them with fundamental knowledge
in their secondary specialties and with learning opportunities where they obtain problem solving

experiences effectively by applying their different specialties collaboratively.
2. Selection Method

Right after the students of the associated ten departments enroll in their graduate schools (in April or
October), we conduct a selection interview for the academy focused on first-year master's students in the
ten associated departments of three graduate schools.

Associated Departments:

Department of Life Science Graduate School of Bioscience and Biotechnology

Department of Biological Sciences Graduate School of Bioscience and Biotechnology

Department of Biological Information Graduate School of Bioscience and Biotechnology

Department of Bioengineering Graduate School of Bioscience and Biotechnology

Department of Biomolecular Engineering Graduate School of Bioscience and Biotechnology

Department of Computer Science Graduate School of Information Science and Engineering

Department of Mathematical and Computing Sciences Graduate School of Information Science and Engineering



Department of Mechanical and Environmental Informatics Graduate School of Information Science and Engineering

Department of Computational Intelligence and Systems Science Interdisciplinary Graduate School of Science and
Engineering

Department of Information Processing Interdisciplinary Graduate School of Science and Engineering

Students who pass the selection and join the program officially will be granted a scholarship offer.
3.Curriculum for Foreign Students Majoring in Life & Computer Sciences

The international course in this program commenced in October 2012 and April 2013, and the
Language of instruction will be in English.

1)Students must acquire credits required by each department. [compulsory]

2)Students must acquire 4 credits of Creative Collaboration Works I & II in the master’s course. They
must also acquire 2 credits from fundamental subjects, according to each student’s major field.

[compulsory]

3)Students must acquire 4 credits of Global Communication on Computational Life Sciences A/B and
Global Presentation on Computational Life Sciences A/B in the master’s course and 2 more credits of
Global Debate on Computational Life Sciences or Global Writing on Computational Life Sciences in the

doctoral course. [compulsory]

4)Students must acquire 2 credits of a class in the advanced subjects of the master’s course and 3 more

credits of classes in the advanced subjects before graduation from the doctoral course. [compulsory]

5)Students must acquire 1 credit from a Short-term Internship on Computational Life Sciences I & II, a

1- to 2- week project at a corporation, a national institute and so on. [compulsory]

6)Students must acquire 2 credits from an International Internship on Computational Life Sciences 1&II

in the doctoral course, a 3-month project at a university, institute, or corporation abroad. [compulsory]

7)To graduate, doctoral students must present satisfactory midterm progress reports, and then pass a

doctoral thesis review and a final oral examination.
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94101 Advanced Topics in Systems Life-Sciences 11 Given in English
2—0—0 (Thu) 1-2 Period G311

Prof. Nakamura Kiyohiko, Prof. Yamamura Masayuki, Prof. Konagaya Akihiko, Assoc. Prof. Kiga
Daisuke, Assoc. Prof. Miyashita Eizo, Adjunct Prof. Kigawa Takanori, Adjunct Prof. Shibata
Takanori, Adjunct Assoc. Prof. Honma Teruki, Adjunct Assoc. Prof. Toyoizumi Taro, Assist. Prof.
Komiya Ken, Assist. Prof. Tanaka Takuma, Assoc. Prof. Daniel Berrar

The objective of this course is to introduce the state of art on Systems Life-Sciences. Topics are



chosen from Bioinformatics, Genomic Researches, System Biology, Synthetic Biology, mathematical

Biology, Biophysics, DNA Nano Engineering, and Brain Sciences.

<HEmR>

8217 AT IR (FH2., 34)

2—0—0 (&) 7—8[R H121/ (J232 ElE#EE)

HRERBER - BB — R

BEREME & Ry B e EARYE O L YR, BERFUSE O L UTCARNGERUG ., MR HE5E & 5
BERE, BiR T L7 - Ml T A T ORI 2 BRI T L L L blo, XM AT av R L H2WEE
PED R FHAER ST 5, DIAEY TYE#E (KA, Skt A =7 0 7 1 7)) R HRFH
ELTHAT 5,

8245 DTEYE (Y - 1BH) (IR 3 4F)
2—0—0 (KR) 1—2FR 74 Y 7B, 4EHT=E
FIHIIEBASHR - 1L OSSR

8246 SFEME (H5F) (IR 3 4F)
2—0—0 (K) 3—4FR B222
M) B—He e

Ta— b THEEZE T GEEEFERAN) Z2#HBEE L THY, REEMEB L OEZAEMICBIT 5
DNAERL  #R5 . BN, AN 7T IREICOW T, S A U E4, [k 4Ees - B %
BB EL LAY FE LI TR x5 e L-#R T,

8127 A+ (%5 3 4F)
2—0—0 (H) 3—4R J221
S WBALEEZ « SEIEFnRIMES S

AR XA QIR LWV D T ENTEET, ZOMHELHRBIC OV T, BRI EmBiR & oRE
IZBWT, O F LV TCEET 52 L2 HME LTWET, FRC, EEMIIZEIIT 2 RO - 4
L SERLICEREZHTHTETT,

<Jt@m>
94095 O/NV—TRIERREEE— ATLETY D)
1-1—0 (&) 3—4[R J221
©Creative Collaboration Works I Given in Japanese with English Support.
1—1—0 (Fri) 3-4Period J221
INEFDIHERR - R MEBUR - HE FHESIR - H ) LEBHERIR - ERMR TSR
IR AT AEET HDD V77 —L LT, A7 V=7 MMM E 7NV —7I2EL DV A



TARBOFERETFE LET, A7V MEM T 0w T I U 7R 5T — 2R IERWY T a7
TIVT, KB AT LRBE T EwmETE LET, /=T ICBT2BRENTELE T LE ST
—va yOFERTFR, IV—7 THRELMRE, TNERETLHEZT-oT, ala=r—Ta Vi
o1 Lz £,

As part of computer literacy education for constructing intellectual systems, students study the
object-oriented paradigm and the system development methodology by group members who have
different expertise. The topics include the data processing using object-oriented language, parallel
programing, and development methodology of large-scale system design. This course is also
designed to establish communication and divisional cooperation between these students with
different backgrounds, through a series of practical exercises such as discussion on problem solving

and group presentation.
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94075 Advanced Topics in Mathematical Information Sciences II Given in English
2—0—0 (Fri 1-2 Period G311

Prof. Kabashima Yoshiyuki, Prof. Watanabe Sumio, Assoc. Prof. Ishii Hideaki, Assoc. Prof.
Murofushi Toshiaki, Assoc. Prof. Aonishi Toru, Assoc. Prof. Takinoue Masahiro, Assoc. Prof.
Hasegawa Osamu, Adjunct Prof. Fukumizu Kenji, Adjunct Prof. Akaho Shotaro, Adjunct Assoc.
Prof. Ikeda Shiro, Adjunct Assoc. Prof. Motomura Yoichi, Assist. Prof. Yamazaki Keisuke, Assist.
Prof. Obuchi Tomoyuki



The objective of this course is to introduce mathematical notions and methodologies which are
developing in the current frontiers of research on computational intelligence and systems science in
conjunction with their application examples. Topics are chosen from learning theory, fuzzy theory,
control theory, information theory, mathematical and computational statistics, theory of

evolutionary computing and etc.

7 6 033 Advanced Data Analysis Given in English
2—0—0 Intensive
Dr. Kimura Akisato

The objective of this course is to introduce basic ideas and practical methods of discovering useful

structure hidden in the data.
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This course aims to achieve comprehensive improvement of students in English conversation
based on scientific topics. The instructors are well-trained native English teachers and will provide
a practical English training program, using an original ACLS textbook. Students will study with
others at a similar skill level in a small class setting. Students will be trained on useful expressions
for having discussion, exchanging opinions, clarifying your viewpoint, etc. Towards the end of the
course, each student will make use of what was learned in the course by presenting his/her own

poster or powerpoint presentation.

78110 OBHEMIa— NI LEPFTF—Ta3A Given in English
©Global Presentation on Computational Life Sciences A
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The main objective of this course is to provide students with the opportunity to practice and
polish their presentation skills in English. Class time will be devoted to practicing effective delivery
skills: posture, eye contact, gestures, voice inflection and the use of note cards. Furthermore, we will
also focus on presentation structure and how to create and explain visuals. You will study with

other students of the similar skill level in a small class setting. Students are encouraged to choose



a topic from their current research for their final presentation.

4. A F—>3y7FH Internship Subjects

78120 OFREMEMHA LV F— T vT] Given in Japanese and English
(OShort-term Internship on Computational Life Sciences I
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Student does a practical training in company for one week and over for understanding R&D and

business of companies.

78122 0OFREMEBNA LV F—ToT] Given in Japanese and English
OInternational Internship on Computational Life Sciences I
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Students can progress their qualifications as international leaders in practice through a three-
month overseas internship, practicing their intercultural communication skills and problem-solving

abilities and acquiring advanced debate and collaboration skills.
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KBRBIIAMEERESEE TICEHEH L THY £,
1. FRIAMZRESRFE  Fundamental Subjects

<fEFHHK>
94072 Advanced Topics in Systems Life-Sciences I Given in English
2—0—0 (Thu)1-2Period G311
Prof. Yamamura Masayuki, Prof. Nakamura Kiyohiko, Prof. Konagaya Akihiko, Assoc. Prof. Kiga
Daisuke, Assoc. Prof. Miyashita Eizo, Adjunct Prof. Kigawa Takanori, Adjunct Prof. Shibata
Takanori, Adjunct Assoc. Prof. Honma Teruki, Adjunct Assoc. Prof. Toyoizumi Taro, Assist. Prof.
Komiya Ken, Assist. Prof. Tanaka Takuma, Assoc. Prof. Daniel Berrar

The objective of this course is to introduce the state of art on Systems Life-Sciences. Topics are
chosen from Bioinformatics, Genomic Researches, System Biology, Synthetic Biology, mathematical

Biology, Biophysics, DNA Nano Engineering, and Brain Sciences.
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78124 Essential Biological Sciences Given in English
2—0—0 (Mon) 5-6 Period

Prof. Hongoh Yuichi, Prof. Yamaguchi Yuki, Assoc. Prof. Nakamura Nobuhiro, Assoc. Prof. Tanaka
Mikiko, Assoc. Prof. Nakashima Nobutaka, Assoc. Prof. Kodera Masaaki B221

The aim of this class is to provide the basic knowledge of biological sciences to graduate students

who were not well trained in these subjects in undergraduate education. The essence of



biochemistry, biophysics, molecular biology, and cellular biology will be given. Essential Cell

Biology, 3rd edition (Bruce Alberts et al., Garland Science) will be used in the class.

<3t@>
78107 OSN—RIRERIEEE Given in Japanese with English Support.
1-1—-0 £¥#R J3-408 fi

©Creative Collaboration Works IT
1—1—0 Intensive J3-408, etc.
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Generally speaking, we form teams of three students. Each team is composed of two students who
major in life science and one who major in computer science. We then give these teams assignments
to solve by using collaborative approaches from their specialities. This group exercise is aimed at
cultivating students’ practical abilities to analyze problems, find their causes and make the right
decision with regard to the solution. It is also designed to establish communication and divisional
cooperation between these students with different backgrounds who use different terminologies,
through a series of practical exercises. In addition to assignments given by teachers, students are

required to come up with and engage in assignments by themselves as well.

2. CEIAMERESFIE  Advanced Subjects
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8 80 32 Computational Brain Given in English
2—0—0 everyoddyear (Fri)1-2 Period G324

Prof. Koike Yasuharu

The human brain adapts the new environment by exploring action to learn appropriate behavior. In
this lecture, a computational methodology is described to elucidate the function of the brain related
to motor learning. The purpose of this class is to know the mechanism of the brain through the
modeling and its application using a biological signal, in particular, about the optimization of the

movement, control, and learning.

94075 Advanced Topics in Mathematical Information Sciences I Given in English
2—0—0 (Fri) 1-2 Period G311

Prof. Kabashima Yoshiyuki, Prof. Watanabe Sumio, Assoc. Prof. Ishii Hideaki, Assoc. Prof.
Murofushi Toshiaki, Assoc. Prof. Aonishi Toru, Assoc. Prof. Takinoue Masahiro, Assoc. Prof.
Hasegawa Osamu, Adjunct Prof. Fukumizu Kenji, Adjunct Prof. Akaho Shotaro, Adjunct Assoc.
Prof. Tkeda Shiro, Adjunct Assoc. Prof. Motomura Yoichi, Assist. Prof. Yamazaki Keisuke, Assist.



Prof. Obuchi Tomoyuki

The objective of this course is to introduce mathematical notions and methodologies which are
developing in the current frontiers of research on computational intelligence and systems science in
conjunction with their application examples. Topics are chosen from learning theory, fuzzy theory,
control theory, information theory, mathematical and computational statistics, theory of

evolutionary computing and etc.

<AfnFR>
78014 Advanced Bioorganic Chemistry Given in English
2—0—0 every even year (Mon) 1-2 Period J232
Prof. Yuasa Hideya, Assoc. Prof. Seio Yasushi, Assoc. Prof. Ohkubo Akihiro
Bioorganic chemistry related to “bio activity” as well as advanced organic chemistry necessary for

the study of bioscience and biotechnology is expounded.

7 8 013 Advanced Biophysical Chemistry Given in English
2 —0—0 every odd year (Mon) 7-8 Period J231
Prof. Kurokawa Ken, Prof. Ueno Takafumi, Assoc. Prof. Ohtani Hiroyuki

Topics on advanced biophysical chemistry will be stated with the principles of the basic analytical

instruments for the biological material.

78021 Advanced Biochemistry Given in English
2—0—0 everyodd year (Tue) 5-6 Period B224
Prof. Ichinose Hiroshi, Prof. Maruyama Atsushi, Prof. Komada Masayuki

In this lecture series, three lecturers will talk about the following topics.
1) Gene technology: we will introduce state-of-art genetic tools that have been generated in the
model systems such as fruit fly, and explain how these techniques expanded into other animals or
cells.
2) Cell biotechnology: we will introduce the fundamental regulations essential for maintaining a
body such as those in proliferation, differentiation and cell death, and explain how these regulations
have been studied through analysis of cancer cells, which that are out of these regulation.
3) Developmental Biotechnology: we will show the technology how to produce transgenic/gene-
knockout mice and potential utilities using these gene-manipulated mice as physiological function
analysis and disease model. Also, ES cells, Clone Animal, iPS cells will be explained.
After the course, students will understand how gene technology and its applications have developed

and contribute to studies of life science.

<3It@E>
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78071 Directed Collaboration Works Given in English
2—0—0 Intensive
Prof. Kajiwara Susumu, Prof. Mihara Hisakazu

To foster the creativity and planning about research and development in bioscience and
biotechnology fields, and the scientific communication with the students from the other countries,
the international graduate students plan to develop a new bio-industrial product (goods) with a

team (2-3 students).

94090 Topicsin Translational Biomedical Informatics Given in English
1—1—0 Intensive
Prof. Konagaya Akihiko, et.al.

The topics of this year are design, application and implication of new generation sequencing



technologies used at the video-lectures provided by Harvard Medical School. All attendees are
expected to study the video lectures in advance and to give short presentation about the lectures
every week. We will welcome all students and faculties regardless of major, to enjoy speakers,

discuss hot topics, and share knowledge and experiences.
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3. ByfbaI=z=4/—3 3 FH Science and Technology Communication Subjects
78109 OFH4EMIu—rNaIa=/,—3 B Given in English
©Global Communication on Computational Life Sciences B
2—0-0 27 7 ZABBs#  Follow Individual Class Schedule
FHATARE
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This course aims to achieve comprehensive improvement of students in English conversation
based on scientific topics. The instructors are well-trained native English teachers and will provide

a practical English training program, using an original ACLS textbook. Students will study with



others at a similar skill level in a small class setting. Students will be trained on useful expressions
for having discussion, exchanging opinions, clarifying your viewpoint, etc. Towards the end of the
course, each student will make use of what was learned in the course by presenting his/her own

poster or powerpoint presentation.

78111 OEBEHEMIo— 1 NVTFLP¥FT— 3B Given in English
©Global Presentation on Computational Life Sciences B

2—0—0 (Tue) 1-2Period KILF ¥ /3R
(The) 5-6 Period T EFv¥ /8%
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HEEHE L O REEEER

HERRRICMERRBIOFEAN 2 N O H A, MR EL T T 0T v 7 TEDLLIITHELET,
BAKINZIE, S HDOFRICIH S T-HREAT A FEHWT, BEMESCERICEHRE 27 7 AA— K E4T
WET, K7 T AT, WEELLIZE S T HiL, PABTREIND 2D, LLIZhoTo, O
AL B A e < Z T HIVET,

The main objective of this course i1s to provide students with the opportunity to practice and
polish their presentation skills in English. Class time will be devoted to practicing effective delivery
skills: posture, eye contact, gestures, voice inflection and the use of note cards. Furthermore, we will
also focus on presentation structure and how to create and explain visuals. You will study with
other students of the similar skill level in a small class setting. Students are encouraged to choose

a topic from their current research for their final presentation.

78112 HBRAEMIo— LT 4 _R—} Given in English
Global Debate on Computational Life Sciences
2—0—0 7 7R Follow Individual Class Schedule
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This course aims to develop skills for debate in English. The instructors are well-trained native
English teachers and will provide a practical English training program, using an original ACLS
textbook. Students will study with others at a similar skill level in a small class setting. In each
class, students will debate on a hot topic in scientific fields to learn skills in organizing your
thoughts and stating them in effective manner. Students are recommended to take Global

Communication on Computational Life Sciences A/B before this course.



78113 BH4AEGMITu—1NIFAT 4T Given in English
Global Writing on Computational Life Sciences
2—0—0 (Tue)3-4Period TFNFHEF¥ /3R
7-8 Period K[ IL%F ¥ /3R
Craig Takeuchi #E£Bh%
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This course is recommended to students who write their first paper in English on their research.
The instructor is a native English teacher with a lot of experience in teaching and editing of
scientific papers. He will help you learn how to write a paper properly before you have to write your
first paper. The class will be challenging but relaxed in a small class setting. A semi-private lesson

allows for a high level of personal attention and support from the instructor.

4. A& —rvy7FH Internship Subjects

78121 Of@AemE#HA L ¥—r o711 Given in Japanese and English
(OShort-term Internship on Computational Life Sciences II
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Student does a practical training in company for one week and over for

understanding R&D and business of companies.

78123 OFHREMEBHA L F—2 T Tl Given in Japanese and English
OInternational Internship on Computational Life Sciences II
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Students can progress their qualifications as international leaders in practice through a three-
month overseas internship, practicing their intercultural communication skills and problem-solving

abilities and acquiring advanced debate and collaboration skills.



OIx. WERH,
©  Compulsory

Ol ELRBITR 1T 2 RINLERH,
WP 1B EELEL TS,

O  Selective Compulsory in Master's Course
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[]  Selective Compulsory in Doctoral Course

* ZDHA FITFRK2 TH 3 AHBIEDOT — X 2Ll LTWET,
A RS, EREIIEFEINDAREERH D £97,
R QBT RFEORITS 2 HHE, HEESRELTER

LTLTEEN,

For registration, refer to “Graduated school list of syllabus and registration number of the

courses .



