EPHeETIFEEs 1 R/E 2B 12H
Seminar on Bioengineering 1

(E%R]

#H# A (Staff)
(BEEFITERE]

A DI DS HE
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Seminar on Bioengineering 2

(E%R]

#H# A (Staff)
(BEEFITERE]

A DI DS HE
(BEEXENRUTERBR]

BAFEEITIRNT, FEDOHITEE B IZIEE, HEICER T 55 B O RAER Z2 AR BCR EF IR 2 2 Y
, WMH7EatE 5 TR BEREZT7, ik, BAReE285T 2,

[(BEABRRUBERZE]
EFEHE OL LI, NAOIBEN 25 SCOE EO R, BI T —TORE FHaeITOZLIli-oTHEDS
[IR%1EEH]
FREHE O RIZED,
(€ ¢=E )
FREHE O RIZED,
(R AEDEEME Ak & ETEIE B )
el CONIDO LR FRF DOFRE LI —TOFE B DN AL > TRl 5,
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Special Experiments of Bioengineering 1

(E%R]
#H# A (Staff)
(BEEFITERE]
ATIg DI FEED#E
(BEEXENRUTERBR]

R B E 5 O A HEEE ToE A T 5T, BB OIEREIZ L0, EROEIT, RGO
ST LB/ DT e AR R, VLU CIIER R T C R B N A B A 5,

[(BEABRRUBERZE]
FEFFEEIZBNT, ‘q‘*—é@?‘ﬁtﬁﬁ A
HEITW, ol i e Fifs, H
HIEE DM MBI,

(RXIEE]
FEAE DRSS,
(&HE]
FEEAE DRSS,
(AR D FE 75 3% & R IR B )
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Special Experiments of Bioengineering 2

(E%R]
#H# A (Staff)
(BEEFITERE]
ATIg DI FEED#E
(BEEXENRUTERBR]

R B E 5 O A HEEE ToE A T 5T, BB OIEREIZ L0, EROEIT, RGO
ST LB/ DT e AR R, VLU CIIER R T C R B N A B A 5,

[(BEABRRUBERZE]
FEFFEEIZBNT, ‘q‘*—é@?‘ﬁtﬁﬁ A
HEITW, ol i e Fifs, H
HIEE DM MBI,

(RXIEE]
FEAE DRSS,
(&HE]
FEEAE DRSS,
(AR D FE 75 3% & R IR B )
HH ORFFEZAT OREE f OVEZRFER X TOFERTT 15 R HIZL - TRHI T %,

B OFREZ Lo TRD T — DD FET — <2 DWW THIZEEER - 2
WHZRFRE L, BaRHDVNTIEE ST T E IR R R IR
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Seminar on Bioengineering 3

(E%R]

#H# A (Staff)
(BEEFITERE]

A DI DS HE
(BEEXENRUTERBR]

BAFEEITIRNT, FEDOHITEE B IZIEE, HEICER T 55 B O RAER Z2 AR BCR EF IR 2 2 Y
, WMH7EatE 5 TR BEREZT7, ik, BAReE285T 2,

[(BEABRRUBERZE]
EFEHE OL LI, NAOIBEN 25 SCOE EO R, BI T —TORE FHaeITOZLIli-oTHEDS
[IR%1EEH]
FEREHE O RICEDD, FEOHLBILLDIELHD,
(€ ¢=E )
FREHE O RIZED,
(R AEDEEME Ak & ETEIE B )
el CONIDO LR FRF DOFRE LI —TOFE B DN AL > TRl 5,
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Seminar on Bioengineering 4

(E%R]

#H# A (Staff)
(BEEFITERE]

A DI DS HE
(BEEXENRUTERBR]

BAFEEITIRNT, FEDOHITEE B IZIEE, HEICER T 55 B O RAER Z2 AR BCR EF IR 2 2 Y
, WMH7EatE 5 TR BEREZT7, ik, BAReE285T 2,

[(BEABRRUBERZE]
EFEHE OL LI, NAOIBEN 25 SCOE EO R, BI T —TORE FHaeITOZLIli-oTHEDS
[IR%1EEH]
FEREHE O RICEDD, FEOHLBILLDIELHD,
(€ ¢=E )
FREHE O RIZED,
(R AEDEEME Ak & ETEIE B )
el CONIDO LR FRF DOFRE LI —TOFE B DN AL > TRl 5,
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Topics of Biochemical Sciences

(B8]
il 7232 (OKADA Hirofumi)

(BEEF-ILERE]

W1 IR35TE
Room 357, Bioengineering Bld.

(REBMERUERBIF]
?%?Emﬁ%éﬁiﬁff%ﬁﬂﬁﬁ‘//v%T@%&:%%fﬁuﬁ%'ﬁﬁl] SHENCOWTZEDIEELIS ARSI EE AL

The learning objective of this course is to provide students with fundamental and practical knowledge on
molecular mechanism underling regulation of the protein expression especially concerning metabolic
enzymes.

(BEX—7—F]
BB BTG BIER, S5 BRRREM, Y —T 7 W, ey
gene expression, transcription, translation, transcriptional regulation, post—translational modification,
sorting, secretion, chaperone

(BREABTRUTIRERE]
BAG T DORBNSH L B ORERBLE TO S THREIZ OV T L Z DG B 2R <5,
Lecture is focused on functional expression from gene to protein at the molecular level. Its practical
aspects will be also discussed.

€ 3=1=D)

EHE T ORE

I (R 1)

A5 A (FU MR 2)

G (R S)

R (LR 1)

55 R (LR 2)

. FHERIZ & A

L BT ORI (M)

LB E OB L (TR, YY) — 5 53Uk)
10.2 37O/ N (SR RY7T)

1122 X7 B ORI Nl 5 (FERRE)

122 37 E ORI NG (VA F — 1)

132 3 ORI R (BZ)

144 5 S E A PERT ORI

16.8 A& R~ EAFER (BAEY)

1.gene expression

2.transcriptional regulation (prokaryote 1)
3.transcriptional regulation (prokaryote 2)
4.transcriptional regulation (prokaryote 3)
5.transcriptional regulation (eukaryote 1)
6.transcriptional regulation (eukaryote 2)
7.post—translational modification

8.intracellular transport of protein (endoplasmic reticulum)
9.intracellular transport of protein (Golgi body, lysosome, secretion)
10.intracellular transport of protein (mitochondrion)
11.intracellular transport of protein (chloroplast)
12.intracellular transport of protein (peroxisome)
13.intracellular transport of protein (nucleus)
14.examples of available protein production (Escherichia coli)
15.examples of available protein production (eukaryote)

(&7HEF]

FRICHRELR, TV N AT 75,
No textbook is specified. Handouts will be used.

(BFE]
Molecular Cell Biology, 5th ed. by Lodish et al.
Molecular Biology of the Cell, 5th ed. by Alberts et al.

(R AE D FFM 5L & S B ]
HEREEI DL EOF IR — iR L, LR —MZEVRHLT5,

The grading for the course will be based on the evaluation of reports that students whose attendance rate
is more than 60% will submit at the end of the course.

OO0 Ol Wb —

%
%
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(BE=E]
DTEMFOHEBLIETHD, BIE T L5, AL EEEL TWAIENEEL,
Enrollment of this course requires basic knowledge on molecular biology. The student will be expected to
understand some basic genetic engineering and biochemistry.
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Physics of Protein Molecule

€EEE-4=))
BT 2 — (KIDOKORO Shunichi)

(BEEF-ITERKE]
Wi 75622 (Room# 756, Department of Bioengineering)

(REBHMERVERBE]
| AEOSLIAEE EWEM LR AR NS ST R BB OSLRIE 2 ENEL 0 FHRREIC DWW T &%
DB ) F 0 EZ STl BRI 5, ZOAMRAIZEAEL 7= BT, Fillamgs - vk - iee A Fr o m E
WZOWCTHBEMINZ S TREETT D7D O I 72 ik AE1S 5 Z & A2 H#E L 3%, (Based on the
three—dimensional structure and physicochemical interaction, the mechanism of the protein structure and
the molecular function is understood using the recent results from the thermodynamic methods. The
fundamental knowledge and technique are achieved for the rational design of protein molecules with novel
structure, physical property or function.)

%7 k] 4
HE NI, BV PR E . 0 Tiee, SuatE 7, BGiE
(three dlmensmnal structure of protein, thermodynamic stability, molecular function, statistical
thermodynamics, calorimetry)

(BREABTRUTIRERE]
%EEODiMK%i@%TE FEREIZ DWW CE) 22020 TIEE FEE D DR T2, R, BWIEICL > THED
AT IOV TEER Aj%‘mj"éo (The fundamental knowledge and technique to understand the protein
structure, property and function are reviewed. Especially the recent results by calorimetry are discussed.)

[B%1EH]
1. EAE ORI L E?ﬁﬂ’ﬁﬂa@(l\mcroscoplc and macroscopic views of protein molecule)
1.1 r s 2 (Mlicroscopic view point)
1.2. Eﬁﬂ’ﬁﬁ%ﬂ\/lacroscopic view point)

2. B A DO AR EZE E ML EHEL 1 24(Stability of the three—dimensional structure of protein and
statistical thermodynamics)

2.1. ﬁﬁii‘%iﬁﬁﬁ@i@rotem folding)
2.2. g@ﬁ? DO EFE S 2 (Thermal transition and statistical thermodynamics)
3. ERE 0)4@-‘T§L$ﬁ%($tructural transition of protein structure)

3.1. gﬂi \\\\\\ iR (Two—state thermal transition)
3.2. 2 IR BEEMiRFE (Multi-state thermal transition)
4. SRR EAGE I LA E B E oWk - HEREH| E (Evaluation of property and function of protein with
1so thermal titration calorlmetry)
4.1. JEEZ a0 (applications for kinetic observation)
2 S umaﬁ’]ﬁl?ﬁﬁ(apphcatlons for observation in equilibrium)
3. F i E)EE I 2 (pressure perturbation calorimetry)
[?ﬁﬂ%]
7V N B AT 95, (Printed materials will be distributed.)
[REAE DM A% & EHEIE B )

FREHICEELZL R =M BEA~DOF|EE 2395, (The submitted report will be evaluated.)
(BEFIHE)

ZOWBREBIETDHIZDIIE, BAE S T OEBELES) 2O RKBFEAAEZL CODIENNETHD, Bl 21T

PO RHEE Fi%%ﬁ%lll EAE TR ERELLO LRSS @%%ﬁu%%ﬁokk%ﬁu%&f‘é

. (The basic knowledge on the protein molecule and thermodynamics is reuired to attedn this class. For

example, the course, “Biophysics II”, “Protein Engineering”, are strongly recommended to be finished.)
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Genetics and Plant Biotechnology

(B4 K]
il AL (TAKAHARA Yoshinori)
(BREF1-3:ER K]

W1 S HRE5T
Room 557, Bildg. of BioEngineering

(REBMRUERBIR]
TP DEARTF B L OE AT OV TEREL S DG O FZ BRI 5,

The aim of this course is to lead understanding genetics and plant breeding systems and introduction to
recent applications of new technologies on plant breeding.

(BEX—7—F]
BR, B, BE, AR, Y 15, B Rz
Genetics, Plant Breeding, Characteristics, Variation, Plant Biotechnology, Genetically Modified Organisms

[BENER FBESE]
EHE O RS LOE DT, 4 TEOE BT OBIEIC OV THIILI I, 2SR
RIS L | Bl O TR LT, 20 BRI R, 0 BRI i 5.

Basic principles of genetics and plant breeding systems will be lectured by introducing methodology and
recent practical applications in the field of plant biotechnology.

(€:EICTED|
EARF D S
Basic Genetics

BIRA R R
Genatic Variations and Environmental Variation

BHEDOVEH
Enlargement of Genetic Diversity

YT ERE
Plant Biotechnology and Breeding
i
(#HE]
FRIZED 7RV,

None
[RAE D EFAE 5 ik & EHfIE E ]
LIR—120% + 5of&aliing8 0%

Based on the evaluation of reports(20%) and final exam(80%)

(BEXEH]
@RS, AR, MR, 5 AT BIL R a2 COD T EMEELLY,
EWIRRE TR MR H DRSS ) O MR ERE IR B LI O,

Basic knowledge of genetics, breeding systems, Cellular biology and Molecular biology is required.

_‘IO_
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Advanced Topics in Protein Engineering

(E%R]

ARIAE
(REBMERTERBIF]

SRR T W TEAEOKIESC ) Tk ziml . ERE TR ~OREZGED.
(BEABRVEBESX]

YLD TH AL L, SSCCIRO BN % B BI bbD. HHICLD, JXDT /b, A hk—
I VLN R [ TIOE e ARUE AR E N

(BE=HE]
KOV A PE PR3
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Advanced Neuroscience

€EEE-4=))
38 e (WATANABE Kazutada)

(BEEFITERKK]
Rm #754, Bioengineering Bldg.

(BEEXANRUVERBR]

Objectives:

Objectives of this course are

1. to provide students with knowledge on the molecular mechanisms underlining differentiation and
migration of neural cell, and formation of the neural network during development of the nervous system.
2. to facilitate understanding the neural plasticity in adult brain at a molecular level.

(BEX—7—F]
Keyword:

differentiation of the neuron and glia cells, migration of the neural cells, axonal guidance, neurotrophic
factors, synaptic plasticity

(BEABRUVEBESX]

Outline of the Lecture and Methods of Presentation:

Lecture will focus on the development and function of the brain at a molecular level. Essential functions
of various molecules during development of the nervous system will be discussed in detail. Recent papers
related to the lecture will also be introduced. The PowerPoint presentations together with distributed
lecture materials will be used.

€25 202D

Contents:

. Neural induction

. Differentiation of neural cells

. Brain formation and gene expression

. Formation of the cerebral and cerebellar cortices

. Activity dependent formation of the neural network

. Neurotrophic factors and their functions

. Synaptic plasticity and higher order function of the brain

(&HE]

Text book:
Development of the Nervous System Sane, D. H., Reh, T. A. & Harris, W. A. Academic Press.

(BEE]
Recommended reading list:
1. Neuroscience Bear, M. F., Connors, B.W. & Paradiso, M. A. Williams & Wilkins
2. From Neuron to Brain 4th edition, Nicholls, J. G., Martin, A. R., Wallace, B. G. & Fuchs, P. A.
Sinauer Associates, Inc. Publishers

[ A& D FTAM 5% & SR E ]
Grading for the course:

The grading for the course will be based on the evaluation of reports that students will submit at the end
of the course.

(BE=HE]

Prerequisites:
Enrollment in this course requires basic knowledge on cell biology and neuroscience that is lectured in the
cell biology and neuroscience course held in the undergraduate school.

Ok WwwN N =

_12_
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Advanced Polymer Materials for Bioengineering

(B8]
TAF B (SHIMOMURA Masato)

[(BEZEF-IXEHKE]
W1 HHH256 2

(REBMERUERBIR]
AW B EE 2 B EAL - AL, T IOR LTV B REA LRI 52 8T Mt L Com L
ﬂﬂ%)@/ufb\é EXN E?K%&*EU@%% %fﬁ%bhéﬁkﬁﬂ%ﬁﬁ%ﬁéh“)/)%éo TOLT BB
g%”(m’\%ﬁ PO E T COBE IR, 3% 5 B30 5 865 T- b0k oD T BENE A stk o

(B%F—7—F)
Fi5y T RRR, MBI, B, BE(L, BLOPTE AL, Y — A3, =L — L

[(BEABRUBERZE]

5‘6?‘ o1 E W RESR | A FEEREIE Y L B E OB EAL - AL E T3, B 7T 8o
DI FEBIEARN LR, é%ﬁﬂ“@rf@nA%%lJﬁH@%ﬁ)EF%ﬁ oWl 35, IRWT, B

{212—6@1%% EARUR LA 0 T M ELEZ ORI OWTOHRERIERRIT L., &0 T OME S EHEREE D
BMRIZ DWW CEiR A RD D,

[IR%1EEH]

. B TR ORI T RE (BB 1)

) :'/\%0)%}1%15(%2:_ 5533H)

. B E WA A Y B E Y E o [E el - ?E/\ﬂﬁ&ﬁiﬁﬁ(%%@'v’%&ﬁ)

.é{ﬁs%@f(& EZAEEE LT il o3 TR R (35 738 ~ 25 1038)

Gy DOIEE LFERERR A (11 u)

&W%%ﬁa FAIZBWTA KR E D T ORI %E| (F12~5151H)

(#F71E])
FFIZEDTRN,

(€5 )
[EE(LIESE ) (T —ES fREE) skt [ A oY — ) (8RB — W) siaRtt

[REAE DM A % & FHEIE B )
1. 75 14 )
I/n“f~M:%O“b\T§Wﬂﬁ?“éo

2. PR B

(DE%+$H@mfﬂm FHE

(2) A= WE&E k%ﬁ% B?J@?“é/u\ﬁk
(3) Bk oy TR DMK RED

(BE=HE]
X E IO B L O D T O SRR A D,

I

i[n

CT)O‘I»-JkOJNl—‘

oy T DARENZ DWW TERL 720,
Fjﬁa\%m PR T2,
EEA AL TH 7200 TR R ESHE T 50,
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Spectroscopy and Simulation of Polymers

€EEE-4=))
AFF 1B (KIMURA Noritaka)

(BEEF-ILERE]

W1 S HHE54 5
Room 554, Building of BioEngineering

(REBMERUERBIR]
%ﬁl—‘%%%@éﬁi%%\%%ﬂ%&bf\ Gy IG ] LT - MTERFM O FIE L Z D RPN SOV TR~

Spectroscopic methods for estimation of structures and properties will be explained for biopolymers and
synthetic polymers . Some applications of these techniques will be also introduced.

(BEX—7—F]
NMR, Raman, 5, R A= g, B, Kah, Ko
NMR, Raman, Fluorescence, Conformation, Orientation, Liquid Crystals, Crystals

[(BERBRVEBEALZE]
ST N TR B, S TARIC IR LT TIELDIIE RO E AU, ZHUTh
fihins. FEOME, IRGEREAESEE A=V AN WA,
Whole explanations will be supplied with PowerPoint. Maling list will be used for supplimental explanations
and other contacts.

(€:EICTED|

. NMR, IR, Raman, ‘¢ J&iEOER

L ARG OHEE

STy DT TR A= fiET (Rl B R DA )

STy D5y T IEEh & Sy 1R

B ECE Sy T ERO MRS EREAT (S dh . FEdh, 7L R)

- BITH (AL 207 TR0 8) (2810 %5y Ik & 43 F- i)

AR E L E

L E O FEN ) I ab— ey

. Brief Introduction of NMR, IR, Raman, and Fluorescence Techniques

. Estimation of Primary Structure

. Conformational Analysis of Isolated Molecular Chain (Including RIS Analysis)

. Molecular Dynamics and Dimensions of Isolated Molecular Chain

. Phase Analyses of Synthetic Polymers in the Bulk State (in the Crystalline, Amorphus, and Blend State)
. Molecular Orientation and Dynamics in the Anisotropic State (Liquid Crystals, Bilayer, etc.)
. Spectroscopy Related to Biopolymers

. Molecular Dynamics Simulation of Polymers

(HHE]

FRIZED RN,
No textbook is used.

[ R #E D F M5 % & BHMEiIEE ]
LiR—hZE2.
Based on final report.
(BE=E]
PR — L=V, RISV —RA MR RBL T, I EDFEEDS DL E N THD
BAET DINEIORERRRS, KIGELTHE OEE I T RS, @R Z OMIZE FA— L ZRNHDT
s ZAZIFA =R D A=V T RL R (N OstnBETH AL PEFIEARR) A ETY. o
LZO%?E%aiAOTsiéa:ﬂLf@if%ﬁéﬁém%ﬁ AARNFAL, AR O A ARGEIC L DR A
< VY,
PowerPoint files used in the course are accessible on the following URL. Internet mailing address is
required to take this course.

[BBRHA—LR—CF7 FLX]
http://carbo.nagaokaut.ac.jp/

CONNOO U WN OO0 Ul Wb —

_14_




WEDFE - REFER BE  2Bu  17H

Advanced Microbiology and Immunology

(B8]
% M R (FUKUDA Masao)

[(BEEF-I3EKE]
W1 5443542 / Room 354 in Bioengineering building
PN#R9405 / Phone 9405

(42 % B 19 % U2 AL E 42)
IR T\ TR ORI BB Y B0 — > T b, ~D5 BHTI ORI KA B
(I B Xy R B 5T L F G Can . EIIHIE T2 5 IS B2 /3 B
I OBE A A RS2 5 B LU B D E S5 B 15 B, 2 CI(I T A%
U=, Rl CIERIC IS 7 T AN 35 L Ui S\ TR B . I E MO R L
15780 TL 20 T P Ll B AR T\ C TR BT 5o o H L5,

The aim of this class is to learn the strategy and the knowledge in microbiology, whose application is a key
technology of bioengineering. Among the fields of microbiology, (1) application of microorganisms for
production, and (2) prevention of the damage by harmful microorganisms, the undergraduate class in
microbiology emphasizes the former. This graduate class emphasizes the latter, that is medical
microbiology and immunology. The goal of this class is to fully understand pathogenic microorganisms,
prevention of their infection, chemical therapy, immune response, and immunological test.

(BEF—7—F]
JRIRVER A . DAV GUEWE , %75k, TIERR, BERHURIE, IEINE
pathogenic microorganisms, virus, antibiotics, inmune system, vaccination, enzyme immunoassay, immune
response

[(BERBRVEBEALZE]
WA ORI DU TO SRR OE B AT 7205 | IR IFHERA ) DI Ge L BYL B - (L35,
FEINE LG IERATEIC B CREARFIHEZ N Z DI H O St i ik PR /B35, B3 ITRAT
THERHIE SN THED B,
After reviewing the basic knowledge of microbiology, This class cover the basic and hot topics of
pathogenic microorganisms, prevention of their infection, chemical therapy, inmune response, and
immunological test using the supplementary materials provided.

(€:EICTED|
A BEY ORI (DGR HA, (2)0F8 - [FE . QR (DB E R
B JRJEPER D (DM, QA VA EE, @JFHh,
C. YL (DR . (R, QI &1H T bRE
D. #52 :(DFUR LR, Qe EMRA, Q) /7 —T AR, (DR LI, G)RFEIGE . 6) i
B, (DRERE
A. Application of microorganisms: (1) growth and cultivation, (2) taxonomy and identification, (3)
detection, (4) genetic breeding
B. Pathogenic microorganisms: (1) bacteria, (2)viruses, (3)fungi, (4)protests
C. Infection and Defense: (1) food poisoning, (2) infection, (3) sterilization and disinfection, (4)
antimicrobial chemotherapy
D. Immunology: (1) antigen and antibody, (2) immunological test, (3) monoclonal antibody, (4) immune
cells, (5) immune response, (6) immunotherapy, (8) immunological disorders

(#&FE]
LU AL B A fE R BLAT T D,
Supplementary materials will be provided each time.
(BEE]
A e D K1) (B S 8) A — 1k
[P A )7 0277 ) (R 7 2 HERGE) B P 20E HH ik
“Microbiology, principles and explorations, 6th edition”, J.G.Black, John Willey & Sons, Inc.
[ AfE D EFAM 5 ik & SRR E ]
TR SNIC VAR — M TR O8E 2, IR EIRUZH & DN TR O 21 &7l 92, i, BUE D HF Rz
PR LT B ARl R e 35,
Evaluation will be made based on your reports (80% of the score) and your attendance (20% of the score),
and is not made for rare attendants.

(BESE]
SEICERL TR E R > CODZENEELOF RIS, 55 FEMFTHD,

It is preferable to have knowledge on microbiology, biochemistry and molecular biology prior to this class.

_15_
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Advanced Molecular Genetics

(B8]
BoH: 955 (MASAI Eiji)
[BEZF-ITEKE]

Room 355, Bioengineering Bld.

(BEEXANRUVERBR]

The learning objectives for this course are:

1) To increase your understanding of molecular genetics.

2) To introduce the essential principles and processes of molecular genetics.

3) To introduce some important methods and experimental techniques used in the molecular genetics.

(BEX—7—F]
transcription, protein synthesis, regulation of transcription, splicing, replication, cloning, restriction
enzymes, DNA ligase, DNA polymerase, RNA polymerase, nucleases, kinase, polymerase chain reaction,
DNA sequencing, site—directed mutagenesis, recombinant protein

(BEABRUVEBESX]

This course is designed as an introduction to the current subject of molecular genetics and the molecular
genetic research methodologies.

(RXHE]

1. Prokaryotic gene expression

. The operon structure

. Protein synthesis

. Replication of DNA

. Protein localization

. Eukaryotic gene expression

. Nuclear splicing

. Polymerase chain reaction

. Site—directed mutagenesis

10. Restriction enzymes and modification enzymes
11. Recombinant protein expression in E. coli

(&7HEF]

Handouts will be used.

(55FE]

Gene VIII by Benjamin Lewin
Molecular Cloning : A Laboratory Manual, 2nd ed. / 3rd ed., by Sambrook et al.
Molecular Biiology of the Gene, 5th ed., J.D. Watson et al.

[ A #E D FTM 5% & SR E ]
Grades will be based on the following: 80% examination or report, 20% attendance

(BE=HE]

The student will be expected to understand some basic molecular biology.

NeRo N NerNé) FISNNJON W)
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Bioinformatics

(Es%A)
RIE

(B % H MR CEA B 1E)
DR Tin % MR FI R (HFE R L, SRR MBS S B OB TN A TR T D
RO 7RI OV CH RN EEEE T O, B AR S B~ IS i % F 355
(BERERBEHE]
B INTaY = ST LT, TRT Ay A, MY /3 0, TUARE ISR BURET 78 KD
A — FE I b 7= 5T TS R FEL, 2 O A BT L C 0 5 BE 0D e 155 7 o o0 R B 1
FHEDEEVENTE STV D, 7/ A OIS 1365, REn—Rg, & R A S TRl
(A0 20D AR R T3 ) XL SR SIS T, 2R A 70
N LR

(BE=®E]
KOV A PE PR3
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Biological motility:Advanced course

(B8]
A% & (HONDA Hajime)

[BEZF-ITEKE]
HW1657, Build. Dep. BioEng. 6F 657, tel:0258-47-9421

(2% A 1R V2R B1E)]
T 1250 TBNT WHDTLED 2 S OTEBNIEHT 55 VB L DWW OB 25\
SEBIRICHDDTLEIN 2 2HE X B . OBRIE /ST~ A OEBIC £ A LI ET, —0d
HCIL, SESERAMOED R, 77 F > EVENS S <O OB I L CEx £, 775 i
BT B BOLOWIFE R R 20 . SEAINC DT TR L £, Bl I A amL 292%, RBUTISL
TEZLHENBVET,

(BEX—7—F]
Muscle, Actin, Myosin, Motility, Molecule, Contractile Protein
(BEABRRVEBERE]
BEITEAA GRS b Ty =72 —% AT TV ET,
(€:EICTED|

Contents of the lecture:

1. Actin—Myosin Interaction. An Overview.
TINA T AAER OBEE

2. Structural Dynamics Due to Their Strong and Weak Interactions.
Strong and Weak Interactions& B

3. Fluorescent Resonance Energy Transfer.
FRETVEIZ DUV T

4. Using A Mutant Actin.
ZEIRTE Bkka =T 0 F 2 oy - DR SR

5. Electrostatic Charges Involved in The interaction.
FREERAH AL

6. The Alanine—Scanning Mutagenesis.
Alanine-Scanning{%

7. Coupling between Chemical and Mechanical Events.
U= AN IS YN s

8. Actin—Based Calcium Regulation. An Overview.
TV DA AZLDT 7 F ARG T SR RE O 22

9. Cooperativity
T IRIA T AT B R

10. Motility Assays its Merits and Demerits.
In Vitro Motility Assay®DZhIg

11. Ultrastructural Basis of Thin Filament.
I EIHE ORI A 1

12. The Role of Troponin.
rR = ORE

13. And the Role of Tropomyosin.
haRIA v D% E|

14. Scholastic Evaluation Examination

NV e

HLAT 3R E FefsatiR
(#7E]
HRETAONEEA,
(&&&]

Molecular Mechanisms in Muscle Contraction. Macmillan Press. (1990). J.M.Squire, Eds.
Molecular Interactions of Actin: Actin—Myosin Interaction and Actin—Based Regulation. Springer.
(2002) D.D.Thomas & C.G.dosRemedios, Eds.

(RE D FTAE 75 ik & SHEE B )
M E S, A0S, 1587 8 D IEARR I AR A B, I LD FE A8, FEFEORARIC i 212
HLTOEWET, IR EHROZ TRAMIL £9°, Gri&BRIZL R =TT 2LV ET)
(BE=ER]
KO TC S O WA BRSO B TH D,
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Advanced Glycotechnology

(B8]
)11 % (FURUKAWA Kiyoshi)

[BEZF-ITEKE]
EWtds56 (1)

(REBMERUVERBE]
iﬁ@%iméﬁa\bnﬂ\ww\"ﬁ’%’f%ﬁbga FEA LT B2 LT, <o fE 41 i&&% ELZRWNZEMN

BN D D55, ZOLT R HOME LR REZ O, A LA Ve iR B BRI
RNAFT Y /0 —~DI 15589,

(BEX—7—F]
WS T NG, 7T ATV BV T BEEREE, M b, EIREE A B,
MR BERHEAR AT O 1

(BEABRVEBES K]

HE naku\bﬂé}%‘&//w“ BSE . a2V GPI-T v I —IT2\ T, %@*%Lkéiz/\ﬁk%
’E:%ﬁé ZNHDOPEHOIERES , Ml (b, [EARFE A, B NRIN , BESHZS SLERAIAG, G T B
TR D, BESH L5 0 JAR A Tl D MESHOA L 5, ISR B RO, EAEBZODBEE%U%Q%EL
ﬂ%ﬁéﬁIi@/\%ﬁ?&/my‘—%E?«@ﬁﬁﬁ%ﬁ%*ﬁ@ﬁ%%@bf%ﬁf@

[IR%1EEH]
1. AR O -1
2. O PEE P OEE-2

 EAREE RSO LA

LB T /F RS

CEBLoF s /C-, -, P-TRIL T

EBL T /STHRIV T, LT

AERFE AL ik S B

ol =

CETVAEY) R FAEBRICEBIT A

10. FEA4ZE BLRR A, uﬁ%ﬂﬁzw W& N T-HFSE

L1, BEEHOAL A - BE R ARk, B A B E A

12. ENE BRI AP

13. *ﬁfﬂﬁnﬂhﬂuﬁﬂfu)l 1

14. BEGRFZE D B HTER ORI

15. /vrzLT&/D/—klE?fé %Té*ﬁfﬂi% B

(HHE]

nAEE BE(E  BESHAE M (Bssentials of Glycobiology (1999) Varki et al., Eds., Cold Spring Harbor
Laboratory Press® H AGER) D% o _X— A3 A58 4T LS EA DN CAEGR (R 320094
WZHIR) o BB R, Bl 5,

(€= )
TVaNfFar—I—X 62 GEtt, 1993)

PEGH 3% CRAYEZEFIA, 1994)

FESHAEM T, %EE#@&%%%%@EiHﬂW 1998)

PEGH > T ORE A BREEE (LR iniass (e il #—. 2001)
[REAE DM A% & FHEIE B )

HEREELBIOL R —MZEEDSNT, FlT 5,
[(BEEHE]

X&u%%tﬁébﬁz nRHE, AT A MRS BEH TR BT TRO RS E AL T0D
N ay/R) VY,

@OO\]CT:O‘I.-&OJ
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Signal Transduction; Advanced

€EEE-4=))
=K 1 (MIKI Toru)

[(BEEF -1 EKE]
W1 Ei454 5% NHR9430 E-mail: torum@vos

(BEEXANRUVERBR]

The principles of signal transduction, and each pathway will be discussed in detail.

(BEF—7—F]
G protein, protein kinases, growth factor, receptor, cell growth, cell division, cell cycle, S phase, mitosis,
cytokinesis

(BEABRUVEBES K]

In the advanced course of “Signal Transduction”, detailed mechanisms of various transduction pathways
will be discussed. It is important to understand how cells use signal transduction pathways to communicate
each other. in the latter half of the course, signal transduction in the cell cycle control will be discussed.

(BXEA]

1) General principles of signal transduction 1 (879-889)
2) General principles of signal transduction 2 (889-904)
3) Signaling through G—protein—coupled receptors 1 (904-911)
4) Signaling through G—protein—coupled receptors 2 (912-921)
5) Signaling through enzyme—coupled receptors 1 (921-931)
6) Signaling through enzyme—coupled receptors 2 (931-945)
7) Signaling through regulated proteolysis (946-955) / Signaling in plants (956-962)
8) Overview of the cell cycle (1053-1060)
9) Signaling in cell cycle control (1060-1067)

10) Signaling in S phase (1067-1071)

11) Signaling in mitosis 1 (1071-1081)

12) Signaling in mitosis 2 (1081-1092)

13) Signaling in cytokinesis (1092-1101)

14) Signaling in cell division and growth control (1101-1112)

15) Exam.

(&HE]

*CTBS (Common Textbook System): The lectures marked with “CTBS” use “Molecular Biology of the Cell
” 5th edition (Garland Science Press) as a common textbook to reduce the cost and to stimulate scientific
education in English. In these lectures, technical terms are written in English even when the lectures are
given in Japanese. A short guide to read the textbook will be provided. Supplementary materials may be
provided in some of the lectures.

[ R #E D F M5 % & FHMEiIEE ]
The final score will be the sum of the final exam (70%) and quiz and reports (30%).

(BE=ER]
KPR TE S O BRSO B TH D,

_20_




AT R 26 1%

Principles in Drug Action

€:EEE-4=))
A E— (TAKIMOTO Koichi)

(BEEFITERKK]
W15 PR6545 %
EA—/L :koichi@vos.nagaokaut.ac.jp

(REBHMERUERBE]
W DRSRE A L LT BT DI BEL e ARSI DWW TFEE 5, B, VB - BIVER . WRIY - 5547 - 43
BRI Lo 72 SRR P I TR A B 2 DR . SOIZEFEO IR KUE ST D IEHI O VE B & FRE R
[ZOWTEHEE BT 5,
This course is designed to provide basic knowledge necessary for understanding how drugs work. Basic
concepts such as efficacy and toxicity of drugs, as well as pharmacodynamics and pharmacokinetics, will
be taught. Later classes focus on individual diseases/risk factors and molecular targets and mechanisms
of drugs that have been used to treat these diseases and their symptoms.

(BEX—7—F]
Drug Efficacy, Toxicity, Phamacodynamics, Pharmacokinetics, Agonist, Antagonist

(BREABTRUTIRERE]
FEA TP Dak (AT L LB B 9 Dikam L R (R DN T D, &P DOFEFRTIL, FAENW
LRI UMD TV IRA T ATREZR AR R IC D\ CRR AT, oI IITEIIT B1 i
RIS S A B _EVF, 5 - 5 SCE DM SRR OWE L E VBT 2217,
In the first half of classes, lectures will provide basic concepts in drug actions. In the second half of
classes, students will choose one disease and present about currently—used drug(s) and/or potential drug
target(s) for treating this disease or associated symptoms. In addition, actual episodes and topics in
discovery and development of drugs, as well as problems associated with drug use, will be given for
discussion.

€& 30D
1. WY
Drugs and Toxins
2. KW DWW - 5347 - Ptk
Drug Adsorption, Distribution and Excretion
3. W
Pharmacokinetics
4. FEW A
Drug Metabolism
5. MO HAEH
Drug Interaction
6. W DIEH AL
Drug Targets
7.
Cancer Drugs
8. Ll
Drugs for Heart Diseases
9. I+
Drugs for Hypertension
10. HESRIp
Drugs for Diabetes
11. FLIIESE
Drugs for Inflammation
12. i R DO
Drugs for Alzheimer’s and Other Neurodegenerative Diseases
13. FErhp
Drugs for Neurological Disorders
14. #piRa & OF H
Use of Stem Cells
15. SeiEEE T EE DR

Diseases for Developed and Developing Countries

(#FE]
Handouts and reading materials will be given in each sesseion.

(5EFE]

None

(AR D FHE 75 ik & Rl IR B )
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Presentation (30%), participation in discussion (30%), and final report (60%)

(BE=HE]

Handouts and reading materials will be in English.

_22_
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Technology for Biomedical Equipments

(B8]
EA —B] (FUKUMOTO Ichiro)

[(BEZEF-IXEHKE]
W1 HH654 5

(REBHMERVERBE]

BAEDERR L& EER LA OB 2 UIZIE— B 720 eb e L 2 72\, ERBICHWHLD TR
# 2 MEREZR (Medical Equipments)&FF5 7038, Z ORFFERAJE « 22872480 H « ORST 8 PRI IR R 72 1k & T
PNEER AL, P RE A [ A A T 52(Bio-Medical Engineering) &\ XLV EFRIZEE LT FK T.5
(Clinical Engineering) &FFON, BEFHER LK 1.5 (Clinical Engineer) F721ZMEHi73& (Bio—Medical
Engineer) L PRS2, N

AR IR BT EBLC IV DAL T BT OMERESRS A7 AR - M - 22 27 R J7 10 Sople
EE T, FIMERRE A A E LU TR S RS B B8 s SRR DA g\, Et
i LU TRt - Fe R a2 B39 572D 1ZCroup ArbeteLFFIXND Y V—T7 " F T ay =7 7tk
9%, Group Arbete|ZIBUWTIFlE 24 D7V —F 1252 b E RS A7 M BT 57 —~I2D
WCRIELL DA% i R EICA L, A Sy KEFIV O L B IME OBEHC X095, Al
FRER TR O RITIES O TEMER TAOBURE B R AR | ERE T2OW 17152
WCHRRYDZEZ 2D, THHEELTEAICHNT DBICERAY v 7 EXERN S TH HICH#m TF
LRENHEHZeH HIEE 5,

The modern medicine needs highly developed technical aids. The equipments
which are applied to the clinical settings require special knowledge and
technology for their development, safe usage and maintenances. In this
lecture we shall learn the principles, structures and handling methods of
medical equipments.

(BEX—7—F]
AR AT N BIR T EHLSTY ERARTY
medical equipments, clinical engineering, medical safety,
biomedical engineering

(BERBRTERERLE]
BREOTELEE 2RE LT D, i8R ITPPTE W THREZ LIS FEMERRR O JUEL A 1 222 O
BEEROBURA D, BN EUGA LEITERO A N—D T N—T 125061, GxbhizT—<I1Z21 T
LAR— M EL 2B ORI CREFT HZ L4 7HET HCroup ArbeteSifh S5,
[IRXIEH]
- [ EHEEAT
ERBLR O HLE
EARA A= Tl
AR T S TR
RIS AT A
c ANIVAITFT AT A B
- [ AR D2 et L E

(&FE]
MEHE R B & : [MEE T~ ==7 v |, )4k
(BEE]
Per ASK/ Ake Oberg :[EHZ 215, &5 %
[RAE D FFM AL & S B ]
EAEERER D L - LR — R D S B L UGroup ArbeteDEE pIZ LV S FEAT 5,
by reports and examinations
(BE=IE)
ARERZBELIOETDLONL, FEEOMR M A | B IO FEEAFEO TR 2 2@ EL T
DI EINTCAUCIEHS D NAAES LB 2O MG AH T 5L ROOND, T FHAED TE AR T
P EEEL CIE AR TR BT 222 ik 2l 2 TRLZENEEND,
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Advanced Bioengineering 1

[BL%E)
FiE

CLELIAES 1T
I F AT

€:E-[0) 403 Joa=E)
HBRIE 550 1 floD J KN 5 B - A bR L8 — RIRAD MR D 7= 00 1k, I 33 5 B o
B L7072 o G UL, MDA X T T DT D% . B ORA) E EEBR U275 E 2 01T
BEL N TLASVCHRT 5, AT 7 /00—l FIOTC . S CBRBEA N AL 3 Ml (e
B DI AR H72E, Bl - ol o /L — BRI ~D R A E R %, SEE FABFEDT 71—
FRED, B B AL T, BRI DR A A S AR B,

[EE+—7— K]
Bt foMk, WY, AT T B R, R, 1 R

(BERERBEHE]
RIS FES OOl BRBEHTIH O S0k (MR R0 25 (R - BREEA P L X RHEICBIL T, B0
LRSS L LI LR SO B &7/ 17 1w 7 MDA R L5 1 OBSRERRT . 5y 1t
(R 25y R A LT 3T LR TR AR, A (L O3 RE CIR UL iy A A il
IR, FRD A AT 7 /a0 —0 S A A B L IR LI\, SE&S TR P Sy T4 0k
T A B OB MR 5,

(BE=E]
KPR TT S O BRSO B TH D,
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Advanced Bioengineering 2

CEE)
e

CLEXIATS LT
I AT

(2% A 1R V2R B1E]
He (RPN TR FR T 4 T OBNIER BT 5 720 1213, KRNI CO% 40 e Kin situ TR TS
W5, DTSRI E THD | &R DR R 7 0 — 7 % FILC, 2
TS0 TR S i B L TS L CHETET 5, AlEse CIL. 0 BLfiio BN A BLR 3 7%

%g{iﬁg %F)%éZ%ﬁé\*’%‘%@ﬁj\%ﬁ%ﬁﬁﬁ“ékbb@&ﬁﬁio‘ii)“%@mﬁﬁ@:ob\’(@%ﬁ%%ﬂ%&%?%ﬁ“ézk%

(EX—7—F]
MR L, e TR LT BEBBUIR, B2 E | BEEE

(BEABRVEBESX]
JEREREECS DR - MU ORI LA AR T DL L0 12, R Sy T OB RE R4 iR~ Dkl L
FO IR BT LIS OV TR %, BT EPIE I R Z Y T T, MR HaOmEIc s

DIDNTEHEL THDEMNITHONWT, TORELICHE KL HHOELET D,

(BE=ER]
KPR TE S O BRSO H TH D,
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Advanced Bioengineering 3

(EL%8]
ARIAE

(BEEF-ITERKE]
FEH b

(REBMERTERBIF]
AN OBTE SRR /28 DR REREICPAL T, ZNSAROT AR A BT 528128, T
Gy BPROBERE B~ DI, LR IR A~ DIE A D72 DR —2EV A B 157, HRAICRL TIEIRERD
TEEERI AT = 2 L ROAMBIE — 1R O IS LR RE A, BETEIZBAL TIddsbI FMlaeICBIL T2 5, SHITH
Bt 2TV THEMEZ I IR D — DO TH LT /LY A~ —RIERRIE LA T RE L DRI
A HL, SRAEBERED M2 R PR F 2OV TH S,

(BEX—7—F]
IRYE5%, MERE — Bl R, IRBRES), MBS, RS, FHERE, 7 v A~ — TR AE

(BEABRUVEESE]
A, BRI, A28 OREIROBEREIC OV T, YIS T VBT —var A RICH 0, S5
(C AR Z IO CTENL DM S A B oL (10, LY I FER AT > TR AR ORI
HEREICBIL CREIR 9%, F7-s RO PS35I TR LI AR IR 2 S 2 IV CF BV AR —
g ZATHTLITLY, BIREHERE L PR RE L OFHBABIFRIC DWW T OB A AL -, SOIHHSTIIS 2 E&fA T
FHZEITEY, BITFBIBERE DN DR LY A~ —TERHE IC LD BT DV Tl 2,

(BE=E]
KPR TT S O BRSO B TH D,
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Advanced Bioengineering 4

0. 5861 2575

(Es%A)
RIE
(BEEFITERE]
FEH kAT
(BEEXANRUVERBR]
RIE
(REF—T—F]
RIE
(BEABRVEES K]
RIAE
€25 232D
RIE
(HHE]
RIAE
(BB D FHT 75 3% & ARl IR B )
RIE
(BE=®HE]

KOERTT B OB SRS NLOF A Th D,
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Advanced Bioengineering 5

(B8]
I FH

[BEZF-ITEKE]
RBCR: AEYIRITZERT BREDSEDIIEERM  FE R HIE7E 50 B
T565-0871 KB H T LA £3-1

okadam@biken.osaka—u.ac.jp

(REBMRUERBIR]
FED 5 R B I OW T, FE D, FEMILO —IRAVRHR S Z L2 5 | S 28R 1 Loy i lakee
AL BEEFE R, SOITHRGOBREZIMRD LRI SOV TIRRD IV AIRRIC OV T, T D,

(BEX—7—F]
JFEIHE ST tumor suppressor gene, & JFE S T proto—oncogene., MR E DHRHL (F 7 AT 4 — A—
a) transformation, FEHHHENE cancer stem cell

[(BEABRUBERZE]
BOAT & BHZ He X179,

[IR%1EH]
1) FEEITAIDN, 2) FFE AT DB ZE AL, 3) MR PR s
4) FEIRIR AR DR

(#&FE]

FRlZ72 L, MBS U T U N EAT T,
[ RfE D EFAM 5 ik & SRR E ]

U LAR—R, BE S EERA I B2
(BEHIHE)

*1—2 A M IThON LB FiER

[(BBAR—LR—CF7 FLR]
http://www.biken.osaka—u.ac.jp/biken/oncogene/index.htm
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Advanced Bioengineering 6

(E%R]
HIPA it

[(BEEF -1 EKE]
FEH ERE AN

(REBMERUVERBE]
2UHALIZ AT, EMEDOHY FIIRE RS TE TS, EbT ) MBSO 5B F A BRI Ia E o7
21, ZOHEEELSNDE DI L TERESDD N EEREE 2> T D, Fox IFENDOREEHX %
FIZANTZ JMVNOE?“ FNEFRDIENTERWDOTHD, fiFetiZid, RO REIERNCHESF
B, 2 U CRAEEBRAA ALK Cob, ZORETIL, &) MR ) NCa— RS TS0 808
DONLFREIEDT —H 72 8w L LT 3HRAEM FI Lo TUEMBLG O L O L7 ERI D> TETND
D, ZLU TR DINAHIEL TODDON GBI 52 8% LT 5, AIREICLS T, FHRAYZ O
KREZOTFIEOMELBERTHIZ LA BIEET D,

[BELX—7—F]
REENSAF AL T T AV A NEES I3V A, B

[(BEABRRUBERZE]
AFZET, R OMA S DOETEITT D, BMERLZFFS TR EL, $T5HEE
W=t B A A /7177472®%§@®f sAfiEEi L, KU dﬂiﬂ’ﬂ%ﬁ%ﬁz#éiﬁim o7 1 DR PR
LTHBI, ZNHDERDIZ T, BV NTART <IC2->T, 3, 5 FERIC S FERBDF R
WA ED DO EBRD LN Z i L, B E 2170, 24 EL T, ma:/wmvwvﬂy
ADHZTHY DT B F 2 — a3,

[B%1EH]
PUFOIEB OFR¥2TEL QDN RERIOFIFI 07212, TH A 2B 32 A iettnd 5,

AT AT AT AT ADFER

oy AR FERRE (1) RBAE R

O TEWFEORE(2) B NIV T =

CBEERENSDS T RRT

RN 3

L BN OERE

AN il ?{E'

(€ ¢=E )
L
[8EE]
(7 ) DGR
mAFIA & s (R EE)
[ 2 2R EREBRIRMT DT= D DA F AL T AT AT ]
S GERE Y A= T 47 40)
(R AE DL Ak & ETEIE B )
REORBRIGREEER L, IBHELVAR—MIIVREE LT 2,
[BEEHE]
SOERTT B DR EEE IR ISR B THD,

\1@01»#03[\3}—‘
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Advanced Bioengineering 7

(EL# K]
NP

(REXBMERUERBIF]
EALIFZEOER G2 EMH LR THY, RO LS ICBNTUIEERTEN R LTS
0 Zgjg%%ﬂi%ﬂz-ﬁﬂiﬁ%é:%f%%ﬁ%ﬁiﬁ BAZOW TR ZATV Y, 2R OMFFERCREXTIRL T OB
R D,

(BEX—7—F]
AL, i, Fan, BRICAN-A B, R-ILE, ZeH o1

(BE=HE]
KOV TE S O WA BRSO B TH D,
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Advanced Bioengineering 8

0. 5861 2575

[B8E]
HR BiE
[BEZF-ITEKE]
FEH ERE AN
(REBMERUVERBE]
RS2 RDO—DTHORTEZIRD Iy 1A = A LT D,
[BEX—7—F]
MR A7 R RLER, SRER, #i, BV HIX)
(REABTRUREARE]
BN IR DRI, EOBNHIZ DN T, DR A & Lhlk L Cifah 33,
[B%15H]
1. ADS5ODRE:
2. Mz T DI X (RFITAR R IRPERER 2DV 0)
3. By BiE
4. B)NEFRO B ~DAR =R
5. ik (MRER) 12 351T 5BV it
6. T TENO W EIFEAE
(€ ¢=E )
B2l
[8EE]
Bzl
(R AE DL Ak & ETEIE B )
LAR—b% 1181 (100%) 315
[(BEEHE]
SOERTT B DR EEE IR ISR B THD,
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Advanced Water Environmental Engineering 1 S 2H4AL 1%H
Advanced Water Environmental Engineering 1

[B8E]
I few) (YAMAGUCHI Takashi)

[(BEEF -1 EKE]
B AT L% 5 570
(REBMERUVERBE]

This course offers comprehensive knowledge essential to those who intend in future to be involved in the
field of environmental engineering; describing geo—bio—chemical behaviors of natural water systems, such
as rivers, lakes, oceans waters, estuaries, ground—waters, and soil waters as well as processes involved in
water and wastewater technology. The main theme of the course is the fundamental principles of chemical
kinetics and thermodynamics regulating a variety of geo—bio—chemical phenomena taking place in water
systems, including the following topics.

(BEX—7—F]
natural water systems, chemical kinetics, thermodynamics, geo—bio—chemical

(BEABRUVEBESX]

Geo—bio—chemical behaviors of natural water systems. The course meets in a lecture/discussion format. It
has some homework assignments, and a final paper.

(RXHE]

river waters

lake waters

ocean waters

estuaries waters

ground-waters

soil waters

processes involved in water and wastewater technology
chemical equilibrium

acid—base

(&7HEF]

undecided

(55E]

Chemistry for environmental Engineering,4th ed., McGraw—Hill, Inc.
(R AE D FFM AL & S B ]
Homework (40%), Quizzes (20%), Final Examination (40%)

(BE=IE])
KREEZNRITAdvanced Water Environmental Engineering 21238 BT A2DTHE DBENLEELL,

[BBAR—LR—UF7 FLX]

http://ecolab.nagaokaut.ac.jp/envaio_j/index.html
Aqua and Soil Environment Control Engineering Laboratory

_32_




Advanced Water Environmental Engineering 2 S 2B 2%H
Advanced Water Environmental Engineering 2

[B8E]
I few) (YAMAGUCHI Takashi)

[BEZF-ITEKE]
VAT L% S 570
(REBMERUVERBE]

The objective of the course is for students to develop understanding of the stoichiometric and kinetic
fundamentals of microbiological processes used in environmental control and remediation.

[(BREX—7—F]
Water Environment, Microbiological processes, Kinetics,

(BEABRUVEBES K]

Theory and practice of microbiological processes used in pollution control. The course meets in a
lecture/discussion format. It has some homework assignments, and a final paper.

€25 202D

Water chemistry

Suspended—-Growth Kinetics

Microbial growth and substrate utilization
Mass balances for a simple chemostat
Biofilm Kinetics

Utilization and diffusion of substrate
Nitrification Processes

Denitrification Processes

Methanogenic Processes

(HHE]

undecided

(558]

Chemistry for environmental Engineering,4th ed., McGraw—Hill, Inc.
(R AEDFEM AL & FMEIEE ]
Homework (40%), Quizzes (20%), Final Examination (40%)

(BEHIHE)
KiEFEMNA X Advanced Water Environmental Engineering 1&DBESEELLY,

[BBAR—LR—TUF7 FLX]

http://ecolab.nagaokaut.ac.jp/envaio_j/index.html
Aqua and Soil Environment Control Engineering Laboratory
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Abstract Writing EE O1BHAM 2%H
Abstract Writing

(Es%A)
RIE

(REBHMEUERBE]
1. BEEB . ) ) R ) .
WH7EE, Beffrd EL TR THLIGETOM LD ESH 2 FE 5, i LOEFREIT, f RIS
BIFBENENORE|IZEES D,
2. R 1 . .
A SCHERC D BRI 25 2 AP L, B AR 2 L1280, GBRRY CRIME G SCIERKBE /T, FRIC
. Abstract, Introduction, Discussion®{ERSEES1Z3ED,
(BEX—7—F]
Manuscript, Abstract, Introduction, Experimental, Result, Discussion, Reference, & SCAERk
(BREABTRUTIRERE]
SEBRO FeFR R A VO Chm S i & 5 07 O RAZ PR 5, FrlZ, Jeikim LD Abstract 8L}
Introductionl= > v C A& OB Z ML . Yo CHEids L OVERAE ) ihib 5., 5k B B O Bkt
(LB 2175, 10-20 KRR DOZ A NBE LD T, ZE BBV AICIT. BB,
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