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Group experiments working in a laboratory to which a student does not belong. Performing experiments and
submitting reports of results in English.
82602
S THEERIEER (E¥FA) (Directed Laboratory Works in Bioengineering 11)
%M 0-0—2 &K #H B

MR DI TROb T, B LD LT 55 BB b 1572 179,
82001
Advanced Biochemical Process ({7 v & R i VO iy A R B
%FH 2—0—0 /A BRER HEEER- TR W HEEER

WV A FE I E IS RE A TE L QKT O AEFE T B AD T WAL % FUICH AW E A FEI S BT D%
W, WEFREDRERICHOWTEE 5,
82030
KAMIEE (Natural Product Chemistry) G VA 5 B G
B 2—0—0 AR HE— Bdw

HACFD I3 B T FER R L2 > T DA BIEMAL SO D, RNEAFEIRRAGHEY, (V7 aAs
v, MRy a2 by, AT RAR, F=— TV IaAR, ERR0H T, EnbDba oA
A AL DWW TR 2,
82003
Advanced Course of Bioorganic Engineering (ZEWAHE T %4 in VO R A B R B A
B 2—0—0  =J5 AN BdR-tam R HEEUR

G, KR, BESR, DURTeE DRSS FOREL L TOZ OIS, HREFRILOMB, o+ 01k
FHEALZRE L, FoTT 7 /a =IO TGRS ~D BRI S\ TRIE DR Z &2 2 Tk
RD, Fiz, BERTURREE WA PR FIEIC IO ARG O KB LS HIZ O N ThiRk <2,
IBIT, BEREAODAAF TV = rIAN) —IZ DN TH LT 5.
This course will be given in English. In the first half of the lectures, basic and advanced research status of
biocatalysis is to be learned. The latter half of the lectures is regarding chemical syntheses of biomolecules,
DNA & peptide, and those applications in biotechnology.
82004
R 4 B4 (Advanced Course of Cell Physiology) VG (I A A FEBR
A 2—0—0  TR264FEEIRGE



RO AR, FRCHIIEESD, MIa 2T DI IEIEEE DR DRI OV TFEFL 35,
82005
SR RE T 224558 (Advanced Biofunctional Engineering) VG R A FE B G
%FH 2—0—0 WA HAT GEAT-wHH FIE EER

AR RV — L PRI BT DRy F DREREIZ DWW GRA, 20 T2 HDO FIEICSOW a5,
82006
£ T 24558 (Advanced Biochemical Engineering) G A FE BR
A 2—0—0  PHE R Boz

AWM FEROSERNI S 234V T 72— Okt L, & OVAEFEY O BECBE+ 25 B 2L, i
DRI ZAEABIT 5,
82008
SFEY T F455H (Molecular Bioengineering) VG JE A A FE BR A
A 2—0—0 A B ZdR-fEE R AR

BT T D Tk, AEMZERIGE LTS ) MENTCT ) DMEMOFN 72 E 1OV T L i
DIy 7 ZfRHL, MIRBREEMAENZ 5 Lo AEREEED RS HIZ DWW Gt 2,
82011
$RA T 224558 (Advanced Course of Cell Technology) G JE Ay 450 P BR
%W 2—0—0 oM IEH]

AW, Y, BiE oA AW E ST AEBEME E AP, BREICE T 250 DFHAZ .0
FRITL, BRI RE X OVE OIS I I I DR L, fifT B DWW G b,
82007
HE YIRS T 24558 (Now and Future of Environmental Biotechnology)
A 2—0—0 IRl Rz dEEHdE

IR BB LIRS TODEREEE NI DANE, RHIAEEIREI DD DI DWW TR OFEEEFR/T L2,
FORWEREORIEIZ T TEY LFO raetE L A5 2 5,
93018
BEHER - BIFHEDFLE (Sciences of Radiation and Beams)
A 2—0—0 O Rz iz 13

ABET N —HEOEREREZZROIL,
82501
YO A ERIHEEE — (Advanced Course in Bioengineering 1) G JE A 450 B B
AIEH 1—0—0 J& &U] FEANGERE))

EYNEFORIIT Oy 7 220 B, A8 T2 B OBUIR RO R LEIZ OV T 35,
82502
M7 O+ X 55 ESE = (Advanced Course in Bioengineering 1I) TG R (R A E P 2
A 1—0—0  RECGEREE)

EYUEFEORIIT O 7 220 B, A8 T2 B OBUIR RO B LEIZ OV T 35,
82503
YOt AERIESEE = (Advanced Course in Bioengineering 1IT) V5 B A7 B R B G
B 1-0—0 K E (FEH 5))



EVCFORGEO N Y 7 220 B, £ LB OBUR RO ROV THIBLT 5,
82504
YO X ERIEZEE M (Advanced Course in Bioengineering IV) TG B AR A R B el
%FH 1-0—0 K& GFFE)

EMNEFDEED N 7 2% B0 T, A L7508 OBLR S RO BEZIZOWTEL T2,
78013
Advanced Biophysical Chemistry (ZE¥nimsifl @i V6 B A7 B A SRR B R
B 2—0—0 OB A Zdx- LB L BdR- KB Gz #EEdR

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

principles of the basic analytical instruments for the biological material.

78021

Advanced Biochemistry (Z:=#p{b % Him [ic)EaR - G T
% 2—0—0 O & ZdR-Al B HfR-BH e Bix

AR —ADFREIIHGE TITDOND, EMBHEDEHOMEARZONT, EMBRELZ D73 F OIS
BERE - fth D53 F L O AN OBLEINOIRH T Do U BENHMET LB O Y7 A% FHEL T
0 ET?,

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.

18124

Essential Biological Sciences BB R

B 2—0—0 OAI #H— ZdZ-1hn e Zdz-thhs BER HER-BT a1 HEEER-
i (5% WS-/ SF IERR GEAD

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.

78023
Bioengineering Now (ZE#7 T %5 Vo R A B DA B v
%l 2—0—0 OREH NE " MeZd=-fam a7 dEEdR-9a HIfT GEAD

EFRTF (DANAT 77—, BEE, AN, B -FYAIIRE) 2383 5B REZ T0IIE LT,
WVE s =X — B PERCBRBER 2 AIE DT DT AT MEEIZFTF 5T H4EW) TR O Rl a2 %
5

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.



78014
Advanced Bioorganic Chemistry (44 HEl 5 VO A A A R DR
% 2—0—0 Ok a8k BdR-15R RS MEdR- KE =R HER

Azt B L2 DO WFFRN S b B R EEBE L~V D AL 2 il § %, Fiz, TRERENE ) T ORGH & G Rk
& NZBHE T DRSO EM A B LR DWW TR T 5, iR ITE T TS,

Bioorganic chemistry related to“bio activity”as well as advanced organic chemistry necessary for the
study of bioscience and biotechnology is expounded. This lecture is held in English.

78015
Advanced Molecular Biology (45+A:¥n¢Hiim V(R B A P D B
% 2—0—0  OFREE Fell FEAT- )11 ALY HEEEZ- LM 4h=] A

ZERIAEMBLG (B 20X, 2B, MIRQIETH, ik, v 7 T AREE, 856, MASERE) &5 14
WA BRI BEE L, Bs T L5, BUs 720, 1R E~DISHEB 2D, M, Aa—ADRHEIT
FERETITOIND,

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.

18024
Advanced Bioscience and Biotechnology Frontiers (“EfyEE T %7 v T ¢ 7 i HeRE B R
% 2—0—0  FFEE AH FEAD GERE)

BITEDBFIEIZIIA W RARAEALTF ) B O TR 05 GRS U CHESLL 7= D, EHIZE
PRI DIE R ARE T D FI Lo THMRZTRD 5,

We will try to deepen understanding of various contemporary biochemical and biotechnological techniques
by going over history of bioscience and biotechnology.

78032

NALFALA27xIT149R (58 (Bioinformatics bio)

AT 2—0—0  thdf B GEAT GERE) Ot #Z FEhh GEH 2)
KT BE G CEFE) /MR it 5EET GEF %))
R PR FRATGERED) - RAR B RN GERE)
BPO sAst SR GERED)
B B Bkl W EdR IR SR Bux
g iz iz
(HEEEE KH Fe #id%)

IRANT ) DR O BRI RO HTTATHESLS VBT LW R CHDNAT AL T H =T A7 AZOU
T, BB OHE M CTIERT 2 FNADIIEE 2 il A2 TR a1,

78033
#3155 (Industrial Sociology)
AT 2—0—0 R ECERE) (EHE Bk ik ZiR)

BRI DB TEDOHED J5 PR R S I HOWTOBRE B F5J,



78084
INA A1) — S —458 (Training for Bio—business and Bio—industry)
A 2—0—0 AR fF EdR 13
PNATPEHES DR, /S AA BEREBIROHGH,, /A4, TR E DI THE
PRI A EGL, T ARZ T 4 AR L CEBRIZR T DR E MR ) 2389,
AT PEZEMFERR R ZE T IV TRO HILD AM
AT PEZEDRR & 72 FEBE [E] RS
T OB
A B BR S ST
AT FEFET BT A B
R TR RS 75
A PEFET IS T BN PE R
BB TR R DR AVEC BT A1 R o)
AT R TR
10. /3P i BA FE T
11. YVAZ T B AR LY AT = =T AR
12. NAFRF v —ih
13, EASAF N Fr—fl 2l —Tar
78132
1 EEBRIHE (Career Development in Bio—company)
%W 0-1-0 MR fF Bdm-PA ER O dEEdR-AR RET AEEGR MR RRAI GEAT-
W $hw] GEAT-SE RIAT GEAD
ATHIBRGE D KRBt B A Y —& —Kfam ) CEG LI FZERR ARG AL, EEFOBY CEER
EBEATOZEITEY, ZNDHGRETE T T AT DI, SAA RARFES C LA MR O FEEAHEZAT

© 00 N O o bk w N =

50
728, Yk HORBREBILI S —F — B ) O BN OBS N LETHD,
78071
Directed Collaboration Works (FlZiiftiAIERET) B

B 2—0—0  FRI R EdR- =R AR #dR

AHFTIE, BARNEELBIN NS DREFLENDE DT N—T(2~34) L720, —E WM IR T4
Rwma T 2L T, Flclo ARG AT DO DT O DWFFERHFE R B ZAFRL, Z4UUT2ONT
FHIROFERRUNT TR TRIKEIT), AREITE TR TITbD,
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
NAFA T =ZhI)—TF 14 >4 (Biotechnical Reading)
AT 2—0—0  ZRM Mz A0 CGERE) (HEREE KW Fz #d%)



AGHERIE, B T2 BB L ERRA EIRE OB 2 TR D120 DF R ThH D, ihFD R
BRI, D NBIZL LI T2 Do ST Y TooTUL, FANCIEE T D7 F AL T FE T
HZk,

78051
NAFATO ZhIWVS54 T+ 2% (Biotechnical Writing)
%M 2—0—0  Mark Brady #fRlGERE) (HEEHE KW FZ Z2d%)

AR, BB T2 45 B B L 72 E R R AINEE I A D LB T 2720 DK Th D,
WRONREFS DI, D NBUZL DI TAEMRLT %o ZaIZH o> T, FRNTHRET DT A
VP PETDHIEL,

18126

Advanced Biotechnical Presentation I (7 KU A RNAA AT 7 =INT VLB T—291)
AR B

AT 2-0-0  Robert F. Whittier a#fll JER ) (EHEEAE K F2 #%)

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.

18121

Advanced Biotechnical Presentation I (7 KU A RS AT 7 =N T LB T—2 9 1)
Ak BA

%W 2-0-0 Robert F. Whittier ##hl GERFE) (HFEAE KB B2 i)

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.

18034
Brain Science (7L A LA = X) JEREDH
AT 2—0—0 Mt St EEEEEGR I IEE EEEEEER

b 2 B3 2 72 OIS M B FERE G C D\ CRBR T D0 RIMHTECH, 5, /M7 & DM OERL
HIAL & 2 o4& BEANARE], ARRSHIE O TEREC IR AR FH OTEENC X 2 IR D A ) = X 4, #RE
O FLERIESCHR IR e F o 7= T LA -~ v —A  H—T = A A (Brain—machine Interface
BMI) Z &3 9 5, £z, IEF IR ENDMEHE L 72/ SRR U DKt - RO F AN = AL L,
Z OIER ZWET D72 D DRI DR GEYFRIE, iPSHIl) 72 L&+ 5,

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.
78030
$HEBITR®A 8 —2y T 1 (Bio-internship 1)
AT 0—0—2  OFfHA fRIL HdR-Bnk ok Zdx-Bom e #Hoz-
Nk & Hedz-Jul 2 Bz
RIS B ~, BTHRTDHIE,
18029
$HEBITR®A 2 —2 >y F 1 (Bio-internship 1I)
B 0—0—2 OFfHA fRIL Zd%-Gik ik Zox-Bim Hee Zdz-
JIE B HeEsz- Al R B

RN BB ~, BT HRTDTL,
18104
N A ERRETE 1 (Research Training Outside the Campus 1)

A 0—4—0 & #H A

EPAMERB I OES O RFEFIZT, S5l TOMET mY =7 b oWIAF LD LR EZF I3
A LA BT 28T, 205 COMIEX XV T OFEFEITY, IRERK T RO EEH S Lo THE
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HEAMIRIE D55 1 TSN E IR 2 S M ] & 274,
SO RZFETHAF LI A 1, BIRAEOEDDHANAENZ N2 BALRE T DL TED,
18105
N A ERRETE 2 (Research Training Outside the Campus 2)
%M 0—4—0 &K #H B

EPAMERB I OES O RFEFIZT, S5l TOMET mY =7 b oWIAZ LD LRI EZF I3
AL EE T HIET, I TOMIEX YV T OEFEITY, IREK TR OIFEICH S IZE->THE
MzEATVY, BALZ G225,
HEAMIRIE D5 B 1SN E I 2 S M ] & 274,
SO R THAF LR A 1L, BIRATFOEDLHANAENZNE BARE T DL TED,
78056
SFEMEEESR (X —8) (Advanced Life Science)
AT 2—0—0  OMRJE CffF Zdfz-als s Zoax iy B 2d%-wmia BRI Bux

I B— WEER RS R

A L2 SRR AR & o TR BN W RIRAEMAC P2 BRI DT D D FEHEE LT, RO
PR, SR OERIBERECAGE, BRLOEBIEROR I AREDOR S OMBEZ BT LILT, Zhbh
DG RS A2+ T B R TELIONT D2 ea BT, BRI A s & o ek & e
BRCITO, BRIELREL, BTV MR T 5,
18057
EEXRORTLYR (([@E—8) (Advanced Biological Sciences)
"M 2—0—0 KW EH<Z



i EEY) ORI, LB & DI A2 & 0 F S BREL L TERBIEAL & D2 0 128
REYTRBO ZORHICBITL5ED My 7 22T 5,
78058
EHhEEESS (@+t—8) (Advanced Biological Information)
% 2—0—0 K TEIE HiR
DFAA=TTNE, EIRRIZBWT, 2oV EREIR 1728 DER TR0 O e A b9 58
5= W72 CHD, EmEHFETIE, BEIE AW A A= T NEHENDL IO/ 2o TND, SARTR A
FIHTEDIDNTZ2D, D3R CTREFTII D030 0IZWH T, ZO5E U728 RN E L SNDHZ LN
2\, AR TIL, FBMEEA A 7oA A= DU T 2RI, N PSR O B LR, R Dh80,
GFP, Y= NX—BE), 15 T AA—TL 7, BRSSOy I 2AEHEI T2,
78059
Y70 RER (BE—8) (Advanced Bioengineering)
A 2—0—0 O=J& AR iz H# LM Hde-5ik sk Hdz-
IR HE— B eTER RES B -AAH AT WEEdR
RFBEL VD@ R AR P2 R T D7 DI B LR D B H, 37206, BReLoME 1%
B IEIREIZDOWT, B - AFIENE ) F 728 O AERBER Sy TP - X7 F R g E D4
KE o T2RICEViERT D,
A B T5RICHIT D REEGEL ~IL O EE 2 A B b A 0 B P sk 2 BEAR 2 7D I C L b 2 ZE A
BOEEHNET D,
78060
SRS FREETSEMN (8L —8) (Advanced Biomolecular Engineering)
A 2—0—0 O & Zde-M 52 WEdE-A L B Hdz -
KRB bz Wz RH BRE HEHdR -t FlE fEE0z-
WE RIAT GHEAD
KFBEL VD& 72 B F 2 BEAR 3 DT DI B L 22 2 FERE N T B &2 /B AR GE DL R Bt
FT D0, BRI, #5E, B FROME, SEERRAMEE, /0t MR B JOEREE R E 1O T,
A LB R E O B I AN T D,
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Evaluation in International Perspective (EFEAIFEADFM) JLREBR
B 1—-0—0 Pk Bl #EEGR

REH TSRO ER 2 ROZL,
19013
MBS (Scope of Chemistry and Materials Science)
AT 2—0—0 Ol —B8  #dR 13
WERFHROHRER LS ROZL
19070
FERILESEH  (Advanced Electrochemistry)
AIEHT 2—0—0 (L —RR HdE
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A 2—0—0  ZEEW (B2 fedE
B LY HR OB 2B ROl
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(Fa—2DWEE, BIEIZ DWW TOFEMILE N TR —ADR—V 2SOz E,)
82018
NAF - w20 H O RTF LR (Advanced Biosensing Systems)
®EH 2—0—0 O B Hd= 13»
ERIZEAT oMY b R OVENLOE OGRS, ARy 7 M O ERNEREEICBL
TR DS AT FHAEIR 25w C 5,
82019
INAF AT HIT 149 A% (Advanced Bioinformatics)
BEH 1—-0—0 O B Hd=z 13»
RANT ) DR AR RIRIZHE R L D DD D AT AL T4~ T4 7 A (MR OREMELIS IS
WT, AR, BHRRBIROSIIEN BT D,
82025
ANERBEFHREES (Human Anatomy and Pathology)
®EH 1—-0—0 O B Zd=z 13»
= 70D Bl T2 WERMES 5 K OR B, [E LRI B RRBRA B FERICEER L, MRS DpD~
JunbI 7 a O E L PRS2,
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78050
EaFletsim CEEKXSE) (Advanced Bioscience)
AT 2—0—0  FRJ fF Zdz-2B8 S| GEAD GRE )
RFEZ T, MAEDMWDI BT 2 MBIG O B E AR LT 18, B3, 12, B, RS
Dk & 7253 B ~D IR RIZDWT, 00O Hl %22 T 72 R Bt 375,
78069
E TSN GEEKXRE) (Advanced Biotechnology)
A 2—0—0 I $R=] GEANE SHres GERN GEH )

K F TII ML Re 2 OB AR EER BRI b~ DIS 2B 4%, A2, O3
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@O FEERR (BEKXSE) (Advanced Bio-molecule Science)
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NAARBPIRETE GEEKZE) 1 (Research Training in Overseas University 1)
BEMO0—4—-0% #H B
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NAARPAIRETE GEEKXZE)2 (Research Training in Overseas University 2)
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SN —TRIBEREM R EE$E = (Creative Collaboration Works 1)
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BHREMSI O—/N)La S 2 =45—2 3 2 A (Global Communication on Computational Life Sciences A)
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78109
BHREHGS O—/NLa = 2 =45—2 3 2B (Global Communication on Computational Life Sciences B)
B 2—0—0 CRECGEFE) (HEEHE (b0 K 2d%)
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78110
EREMITO—\ILTLE 2 TF— 3 2 A (Global Presentation on Computational Life Sciences A)
A 2—0—0  OMartin Meldrum FHEHEHEE (MEEHE U0 KB Zd%)
R AEME LB (LR AT)—T 17 7 nr70) OBREREZZROZL,
78111
HHREMITO—1\IILTFLE 2V T— 3 B (Global Presentation on Computational Life Sciences B)
%M 2—0—0 OMartin Meldrum FefE0EZdR (MEGHE L0 KEEE Fd%)
TEHAEME LB (W ERRAT)—T 17 7 mrI0) OBRER S RO L,
78112
BRERY O —/3 LT 1« R— b (Global Debate on Computational Life Sciences )
B 2—0—0 REGEFE) (HFEHE U0 B FoR)
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78113
BHRERT O—/\ILS A F 14 % (Global Writing on Computational Life Sciences )
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18114
DFL 22— 3 VEE (Exercises in Molecular Simulation)
B 1—-1-0 O 3 Zdx-BAWE Bofn W T4 @R FHEB#E 130
TEMAME LAENR ([ ERREE)—T 1 77 nr70) OFRER S RO,
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RO F v—iB &R (Business Venture Promotion)
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78116
TEERAE I RIE&E E— (Advanced Computational Life Sciences 1)
A 1-0—0 K& CGERE) (HEEHE ok HEir %)
M LB (W ERRAT)—T 17 7 mrI0) OBRER S RO L,
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TEERAED I RIEEE = (Advanced Computational Life Sciences Il )
B 1-0—0 RECGEFE) (MEEHAER U HE Zi%)
TEHAEME LB (W ERRAT)—T 17 7 mrI0) OBREREZS RO L,
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THER 4 o4 Bl SE 3 & = (Advanced Computational Life SciencesIll)
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TEERAES IR EZE FE M (Advanced Computational Life SciencesIV)
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EREMEIA 42— v 71 (Short—term Internship on Computational Life Sciences 1)
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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).
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