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Major areas of neurobiology will be covered to help understand the recent advances in the
brain science and regenerative neurobiology. The lecture will focus on the scientific
questions and the approaches that are taken by the scientists in the area of genetics,
developmental and regenerative biology. The students are expected to make a presentation and
discussion in the latter half of the course (in English).
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(Aim)
Eukaryotic cells contain various organelles with unique functions. Because each organelle requires specific
proteins to fulfill its function, precise transport of proteins to their target organelles is essential for normal
cellular activities. This course addresses the roles of various organelles in eukaryotic cells, with a particular
focus on protein transport to the organelles. Physiological and pathological aspects of organelle functions
are another focus of this course. Efforts will be made to address the fundamentals as well as the recent

findings on each subject.

(Schedule)

1. nuclear import and export

2. ribosome

3. protein folding and quality control

4. mitochondria

5. endocytosis (from plasma membrane to lysosome)
6. autophagy

7. secretory pathway (ER and Golgi)

8. membrane fusion

9. motor proteins in vesicle transport

10. Rab family of small GTPases
(How to Grade)

1) small tests in the last ~ 15 min of every class



2) a term report
81003
HEFIEHRPRE — (Advanced Course of Biological Recognition and Signaling 1) V8B {RE4E B
A 2—0—0 RIE  XCPRR26FELINGE
81004
IR EHSE RS = (Advanced Course of Biological Recognition and Signaling 1) 78 & a7 4F E BR 24
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EHTDANT AT ThHD, Kikze TlE, I RUT OFEHE - BEREHIE D 7)1 AT = X DWW TR IT D
AR D,
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DFEEEILZERHR (Advanced Course of Molecular and Biochemical Genetics) PO R A B B
Bl 2—0—0  JHI f# ZBuw
DNAMERL, BARTE MO BLETE, Mz, BEEREBISBEORIELROBNANMNIONT, £
Doy TR AR T D,
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Mechanisms of Development and Congenital Diseases (4334 24idm)  Pa/BARE AR RZERHE
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(Aim)
This course is designed to provide a basic understanding of the cellular and molecular mechanisms that
regulate vertebrate development.
(Schedule)
1.Introduction to Developmental Biology
2.Nervous System
3.Neural Crest Cells
4.Heart
5.Paraxial and Intermediate mesoderm
6.Endoderm
7.Limb Development
8.Blood Vessels and Blood Cells
9.Germ Line
10.Regeneration
11.Medical Implications
81008
5 ) LEEIE 4R (Advanced Course of Genome Evolution) VE AR LA B 2
AT 2—0—0  #RJI 1B GwAT
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T BB 2 Al 2P 45 && (Advanced Course of Morphogenesis) V6 VB A7 4504 L B
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81012
7 FERBZERER Molecular Ecology) P TR i Bl G
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AR F A F R TFIEICIVRIA T 50 F AR HOWT, BRICBEHE 50 F 085, 701 R/
FRELEDE TR T2, £/, FEALEDPERNE CHOREM AL ICERE Y T, BES /L
FHAAFZED F B2 EBFEIT T2,
18032
INAFAITFAIT 49 R (&dn) (Bioinformatics (bio))
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AT BEE G GERE) /IR il FEAm CGEF 2)
ok PR GEAT GEHEE) AR I FEAT GER E) B15
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78034
Brain Science (7L A H A=) JoREPERE
AT 2—0—0 M JoHE EEEHEHEGR AL IEE EEEHERUR
JIi 7 B9~ 572 8D (S h BAR BRI Z DV TRl 970, RIMHTEUEL, 55, /MIM7e & D IMORE RERAL
EEDOA BN, ARSI O TE BN B B OTEENC LOMRRIEEI D AN =X L, #fRTEEI DLk
SRR IR MG F ST TV A -~ v -2 Z—T = A A (Brain—-machine Interface BMI) iz 45, £
72, IEH 7RG B DMERE LT RAECD KGR - IR D 5y F AN = A Lk, ZDIERZ W ET D720
DEAT DA CEY L, IPSHlIR) 788 &3 2.
We introduce basic neuroscience about structure and function of mammalian brain, mechanisms of neural
activity and synapse formation in brain. In addition, we discuss about procedures to measure neural activity
and brain—machine interface, BMI. Neuronal dysfunction in brain leads to a variety of neurodegenerative and
psychiatric diseases such as Alzheimer’s disease and schizophrenia, respectively. We introduce molecular
mechanisms of these brain diseases and recent progress of therapeutic approaches to intervene the
devastating diseases.
78024

Advanced Bioscience and Biotechnology Frontiers (ZE&yHR T 27T ¢ 7 i)
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BFH 2—0—0 AT FEED GEEE))

BUEDHIFEIZIIA ] RIRAEALTF B S O T 72 07 5w 3OS U CHESEL 7= D, TBIZE
P9 DIE AR E T 2 F Lo THRZTRD D,

We will try to deepen understanding of various contemporary biochemical and biotechnological techniques
by going over history of bioscience and biotechnology.
78021
Advanced Biochemistry (441t %53 VO i A A R SR B
®EFH 2—0—0 O 7 - Al EHR-BH Heo 2z

KA —ZADFRFETFRE TITDOND, LEMBFORBTOERZONWT, EmBlRE X550 F OIS
FERE D53 F- L DI EAEH OBLENOIER 95, U BENFIIET 58D Y7 22 T EL TR
v kT,

This course will be given in English. Major areas of contemporary biochemistry will be covered to help
understand the chemical basis of life. The themes include (1) biological membranes, chemical communication
between cells, and intracellular trafficking; (2) protein motifs, protein folds, and macromolecular assembly;
and (3) extracellular matrices and biochemistry of cell cycle, cell community, cell growth, and growth
factors.

78013

Advanced Biophysical Chemistry (ZE##BR b2 i VO A
B

B 2—0—0 OFJII B Zdf%- BB PR Fux- Re Lz HEEER

This lecture will be given in English, Topics on advanced biophysical chemistry will be stated with the

=1

principles of the basic analytical instruments for the biological material.

78015

Advanced Molecular Biology (/3 1A= i FEER SR D A
Bl

TFH 2—0—0 O BA GEEh-H)I AL+ #EEd-1um $ha] G&AD

ZRRIR A BLG (20X, F84E, MIEE, 1k, 7 T niE, EEHIE, MlSERE) 25014
WHRRBLRGEE L, Bis A 15, BiRT2W, IGRRE~DIEMEE 25, W, Ka—ADORHEIL
FEETITO D,

This course will feature the molecular biological aspects of a variety of biological phenomena, such as
embryogenesis, cell proliferation, cell differentiation, signal transduction, transcriptional regulation, cell
response, etc. In addition, future aspects of gene technology, genetic diagnosis, and therapy will be
presented. This course will be made in English.

78014
Advanced Bioorganic Chemistry (A9 #F 74 im JEMB A A B R h B A
®H 2—0—0 OFKk ik xR RS HER-KE =R Y’E%ﬁi‘

Eé\ﬁ!‘éI?@lﬂ?% (R BIR RV~ DA e i 5, £z, [BEREME D T ORGHE B Rk

(ZBAE S D R SER D M A BRI OV TR 7%,
Bioorganic chemistry related to “bio activity” as well as advanced organic chemistry necessary for the study

of bioscience and biotechnology is expounded.



78023
Bioengineering Now (“E4 T 245 VO AR R P R B
"M 2—0—0 OFEH JE" WEER-AW & GEAT-EE AT SR

EMHRT (AN T 7=, BESE, WA, B-fMlaal) 2365w ez TEmaE LT,
WV« = VX — B ERER AR A BIE DT DV AT MEGZ % 5354 TR 92O S Al iR 22
Most advanced research status of bioengineering is to be learned, where bio—functions derived from
biological elements such as viruses/phages, enzymes, microbes, plant/animal cells are applied to the

construction of innovative systems for producing materials and/or energy, and contributing environmental

technology.
78071
Directed Gollaboration Works (Bl 7k A&k =t) HiZERH S

®EH 2—0—0 BRI R - =R AR Bk

K TIE, AARNFPAELEADODOREFENDED T N—T (2~34) L7280, —E WL E THA
R T DL T, B2 AT R - L AT LD BIFEDTZD DHFFERIFE BB ZERL, iU ONT
FHIRORER S THFEITRREZTI, ARETETHRETITOND,

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).

78035

N FTH=ZhILY)—TF 14 2% (Biotechnical Reading)

AT 2—0—0 SRH Wz AT GERE) (HEEE KB Fe #iR)

AGHZT, B L0 55 BIC B L 72 E BRI AITRE OB 2 RO D120 D2 Th D, il DR
HHRF DI, D NN E DI T AERRmALT Do ZFIZH o> TS, FANHEET D7 F AN LT TE
HZE,

78051
NAFTTFH=hILS5AF 1« % (Biotechnical Writing)
AT 2—0—0 David Cannel 3Rl (GEH ) (MEEEE KH HZ #%)

AL, A T2 55 BB L 72 [E ERAAINEE IR AG D LB T 5720 DR Th D,
BROMREET D120, D NBIZL D7 TAEMRMN S D, SIS Y Te> T, FHNCHRET o7 A
L FETDIL,

18126
Advanced Biotechnical Presentation I (7K ARNAATI/=HNTLET—2a 1)

Ak B
AP 2—0—0  Robert F. Whittier FEHNGEWE) (MEEHE KM e #dR)

ZOFEFITILL T OB E 2 JEICREE TSIV E T, T AN ATRER S A TR RIS RED FETT,
KREBZOREICEAL TEMZAD S5 A T IR AR ICER L TS,

This class is aimed at graduate students who want to develop their oral scientific presentation skills. Students
will present their research orally, though research proposal-type presentations will be acceptable from those

who do not yet have results. Based on feedback, students will improve their presentations for a second



presentation. We will emphasize communicating to a general scientific audience using slide transitions, slide
builds and animations appropriately to enhance audience comprehension while maintaining “stage presence”
and avoiding the use of laser pointers.
181217
Advanced Biotechnical Presentation I (7K ARNAAT /=N T LR T —2a11)
SR B R
%5H 2—0—0  Robert F. Whittier il GEWE) (MFEHE KW FZ #d)
ZOMEFRITLL T OB &2 LI RGE TSI E T, 2T AN RERZ AR KIS BREDOTETT,
ARHBROREICEL TERMZAH L5 AT IEEAEICER L TS,
This class is aimed at graduate students who have research results to present, and preference will be given
to students who have external oral presentations scheduled. The length of student presentations will match
any presentations they expect to give. We will put emphasis on matching the level of the presentation to the
expected audience and managing Q&A in English. Presentations will be video recorded for students to
assess their own strengths and weaknesses. In addition, we will also explore new presentation techniques
made possible by the integration of tablet and laptop computing devices.
78104
N A EHGREDE 1 (Research Training Outside the Campus 1)
BT 0—4—0 % # B
EWNAMEREB IO ESNORFEIZT, Joli TOMET B =7 o DWNIARZEL O mME %2 7 /I3
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2TV, Bz 525,
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N FAEHREFE 2 (Research Training Outside the Campus 2)
B 0—4—0 &£ # A
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AN IRIE D5 B VRN LI A2 FE R R & 270,
SO IR THAF LR A 13, ISR T OEDDHANGENZNE BALRE T DL TED,
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INAAY) — & —48  (Training for Bio—business and Bio—industry)
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78132
TEEBBHME (Career Development in Bio—company)
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EEORTFLERERE— (Advanced Course in Biosystem 1) TG JE Ay 4504 S B
BIEHT 1—0—0  RE
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EER AT LENEEE - (Advanced Course in Biosystem II) e R 2 AR FE B 2

AIZEH 1—0—0 KM BZ &M GERE) -5 B GEATCER ) -inm Ee BE GEF %)
(HEEEE Bm HEe HEHER)

81503

EEXRRTLERNESRE= (Advanced Course in Biosystem III) 6 AT B P B
%BFH 1-0—0  RE

81504

EERATLEREREM (Advanced Course in Biosystem IV) 6 T (K A R P 2
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DFEMEFRHR (L —8) (Advanced Life Science)
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SHEORXTLERS (E—8) (Advanced Biological Sciences)
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EMmERIFSE (Et—8) (Advanced Biological Information)
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EMIOeX4ER (I —8) (Advanced Bioengineering)
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S FHEET 4R (X —8) (Advanced Biomolecular Engineering)
ArEH 2—0—0 O#H £ HiR-#k B2 WER-M L R Bdx - ke il HE#Ed=-.

R ek deEdR - FIE dEEdZ- da BT GRAD

KFPEL VD & FE R B b A BR S D7 DT B L2 D BT H 2 2 0 R B RE OB R0 D
T D, BRI, fE, BUDFRIME, ERRIIMEE, /0t R EE B K OE I EE 2R T o
T, EFEMBAR RSB ANGERT D,

e P NEAE[E

LU FORERITTEERFLOGRIRFRET 07 T LR T 2T EDTD DR THD, ifRITT X TE
HERFTIT D0

78050

SamflFRm (FEKXZFE) (Advanced Bioscience)

AIEH 2—0—0 MR R Zd-s8 SR FEAT GER )

AR TIL, AR B E T AR O T RS A U1k, B3, T3, EiF, s
DR & T2 B ~DIS I DONT, oD DF|Z 25T e B Hit 32,

78069

ST CHFEKRE) (Advanced Biotechnology)
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N A EHREFIE CGEEKRKE) 1 (Research Training in Overseas University 1)
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Essential Biological Sciences YLFERRzE
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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.
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DFUSalb—Y 3 EE (Exercises in Molecular Simulation)
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HE MR IRYEER (Bthical, Legal and Social Issues on Biological Research)
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GCOE HhEkT-H4ERIEETE 5 (GCOE Earths Special Lecture 5)
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GCOE h¥kf-HbEMRES 1. 2 (GCOE Earths International Lecture 1, 2)
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Evaluation in International Perspective ([E A S D EEAN) HEEERR
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HI72 R A L DE A HEET,
By taking this course, students are expected to deepen their understanding of major evaluation theories,
their historical background and their application in the field of international cooperation and science &
technology from international perspective. They can also expect to acquire basic evaluation skills through

performing evaluation of their chosen topics or meta—evaluation of the existing evaluation reports.
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To foster the creativity and planning about research and development in bioscience and biotechnology fields,
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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).
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