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Seminar on Bioengineering 1

(E%R]

#H# A (Staff)
(BEEFITERE]

A DI DS HE
(BEEXENRUTERBR]
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[(BEABRRUBERZE]
HEFEHE OLET, NAO IG5 SCOFE EOE, I —CoORE -Gz iTHZLlicd - TED S
[IR%1EEH]
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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]

AT IR 3 D IE = O AW RE T 20853 BFZ I8N T, SEERET 0)1’15552%11,&) FEROZAT, TR RO
fRMTEZ 5078 DT mE ZAZARBRL, 5 LT R BT CRHRENE BT B,

(BEABRUVEES K]
FAFITERICIBNT, ?—EODZ‘HWH HH
FATV, ONE R AED EiF5, H
% E‘ﬁ%@ﬁﬁﬁ%ﬁﬁo

(RXIEE]

REHE OIERICLD,

(&HE]

REHE OIERICLD,

(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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Special experiments of Bioengineering 2

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

AT IR 3 D IE = O AW RE T 20853 BFZ I8N T, SEERET 0)1’15552%11,&) FEROZAT, TR RO
fRMTEZ 5078 DT mE ZAZARBRL, 5 LT R BT CRHRENE BT B,

(BEABRUVEES K]
FAFITERICIBNT, ?—EODZ‘HWH HH
FATV, ONE R AED EiF5, H
% E‘ﬁ%@ﬁﬁﬁ%ﬁﬁo

(RXIEE]

REHE OIERICLD,

(&HE]

REHE OIERICLD,

(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]
[ H 7= 3C(OKADA Hirofumi)

(BEEF-ILERE]

W1 IR35TE
Room 357, Bioengineering Bld.

(REBMERUERBIF]
?%?Emﬁ%éﬁiﬁff%ﬁﬂﬁﬁ‘//v%T@%&:%ﬁfﬁﬁ%lﬁﬁﬂ 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)
1. 5 FORE
2. BRG
3. THER& fEAf
4. 237 DR N R
5. X RTE A FER
1.gene expression
2.transcriptional regulation
3.post—translational modification
4 .intracellular transport of protein
5.examples of available protein production

(%78

FRICHRELR, TV N T 5,

No textbook is specified. Handouts will be used.
(BEE]

Molecular Cell Biology, 5th ed. by Lodish et al.
Molecular Biology of the Cell, 4th ed. by Alberts et al.

(R AE DL Ak & ETEIE B )
HFEREE| DL EDFEIZL AR —FEi L, LR —MIXVFEHEd 2,

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.

(BESER]
DFEMZLD N LETHD, BIE T T5F, AL FEHEL TODIENEEL,
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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Advanced Molecular Biophysics

¢EEE:4-))
= A FE (SODA Kunitsugu)

(BEEFILERE]

AR 755752
Room 755, Bioengineering bldg.

(REBHMERUERBE]
EHAEL, 2EMOIER S OEYREREDRIUZIBUWNT, LR ERIZ R L Qs AiEEO B I,
EWRERESR T CHOLEAED, 7 FELDOFTEEL TEDIDNTHFISINTWDDNE, 77 T EWiEE
FOB S CTHET 572D DERERMETHZETHD,
Proteins play central roles in fulfilling most biological functions of all the living organisms. The aim of this
lecture is to provide information for understanding from the viewpoint of molecular biophysics how the
structure of proteins as biofunctional elements is designed as the result of molecular evolution.

(BEX—7—F]
BAHE, BAE7A—NVT 7, NREELEN, KR, AKFE) 5, BUKkghE
protein, protein folding, structural stability, hydration structure, hydration thermodynamics, hydrophobic
effect

(BERBRTEBRESLE]
EBEHE T4+ —/VT A7 DLy FHRE, MG 2 EMED =RV X —ih, M OZOITH T DIEBK OEC
BH9%, BlEma) Kk ONFERAV AR 35, HIC, MAEORRIRREIZH T 522 HURBEL TOIERK
ﬁ;; %:Mﬁ%%f:mm@ﬂz, TN 2l — L B LTI SN C
FEUN o
Both theoretical and experimental bases are given on the molecular mechanism of protein folding, the
energetics of structural stability of proteins, and the role of solvent water for them. In addition, the
nonnative state of protein as the reference state of the native state and the two methods for studying it,
i.e. molecular dynamics simulation and solution
X-ray scattering, are described in detail.

€ 3-1=D)
1. B EE ORISR & 2 e LS
(Physical mechanism of folding and structural stabilization of proteins)
1.1 EAEORAEE
(Native structure of proteins)
1.2 B HE OMGLE IR RE L 2L ik e
(Microscopic and thermodynamic states of proteins)
1.3 SEARME SRR & AR (Bv T a2 )L)
(Structural transition and equilibrium intermediates)
1.4 NEARRE IS AL BT )R =L —T
(Thermodynamics and energetics of structural stabilization of proteins)
L5 B (TA—IVT 427 ) iR E X 31T 17 A
(Protein folding and kinetic intermediates)
1.6 FEE OKFOKEE - BT 58 )%
(Structure, thermodynamics and dynamics of protein hydration)
1.7 AR e — = e — AR
(Hydrophobic effect and enthalpy—entropy compensation)
2. EAE DOIERRIRIEDAFEHNT (Analysis of the nonnative state of proteins)
2.1 EBAE DOIERKHEE (Nonnative structure of proteins)
2.2 B 15 a2 — 307 (Molecular dynamics simulation)
2.3 WX AREELEE (Solution X-ray scattering)
(#HE]
BiAT 35 Rh e 22 & T BEEE BE 128D,
The lecture is given based on a lecture note supplied and related materials.
(58]
FrIZZ2L,
None
[ RAE D EFAEE 5 ik & EHfIE E ]
FHIRORERE HEIZLD,

Evaluated with the score of examination and attendance to the lecture.

(BESIHE)
SZRREE, FAROGER O YL ONEZ BSEEL CTOhAIENEELL,
[t is desirable for attendants to fully understand the content of 'Basic Biophysics’, a related lecture in the
undergraduate course.

_8_
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Physics of Protein Molecule

(E%R]
YT B —

(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 —MIIY BEA~DOF|EE 2395, (Yhe submitted report will be evaluated.)
(BE=IE)

ZOBERTIRIET DT, &K EF}?/\%O)%Eﬁkiﬂj}%@%Eﬁ%ﬂk LTCWAZEDRKETHD, 1L
FERORMEH Fé%%fﬁ%J EAE TR EE LD LR @%%ﬁu%%ﬁokk%ﬁlﬁﬁ_&ﬁ‘é
(The basic knowledge on the protein molecule and thermodynamics is reuired to attedn this class. For
example, the course, “Biophysics”, “Protein Engineering”, are strongly recommended to be finished.)
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Genetics and Plant Biotechnology

(Es%A)
i S
(BEEFITERE]

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 Computational Chemistry

[B8E]
By rh 22 B (NONAKA Takamasa)

[(BEZEF-IXEHKE]
W1 4545

(REBHMERVERBE]
AR E ORE1E LIEYEO B Z BRI 57- O O EROFHIEEZBET2FE 2 BHNET D,
To learn how to create and operate computer programs and how to analyze and evaluate results in order
to understand relationships between structure and function of biological molecules.

(BEX—7—F]
Molecular mechanics, Energy minimization, Molecular dynamics

[(BERBRVEBEALZE]
v —g;;gxe:T&szL\ ZINDAEONDIEMRITIE DT, i E & B 2SR E -V TR 2 7235 2
—5ERDBD,
Students will calculate various structural parameters using information retrieved from databases.
Homework will be assigned at the end of almost each class. Students will be required to give midterm
presentations on the progress of molecular dynamics simulations.

(RXHE]

1.Structure of small molecules

2.Coordinate conversion

3.Molecular mechanics

4.Energy minimization

5.Principle of molecular dynamics (CNS)

6.Application of molecular dynamics (CNS)

7.Observation of molecular motions

8.MD simulations of lysozyme (NAMD)

9.Structure optimization by molecular orbital calculations
10.MD simulations of lysozyme—substrate complex (NAMD)
11.Trajectory analysis
12.Visualization of molecular structure
13.Docking simulations for protein—ligand complex
14.Docking simulations for protein—protein complex
15.Prediction of three—dimensional structure

(#%E]
HREIIIRE L2V T, BRI BT T 5,

none.

(BE=E]

L HZ2FORTRANZ 17T DA TE HZ & FARRIZRUNIXA~ U REfix 528, B A— /LA HED
Z& BIOWWWT Z0 4 — D FIRER NS D ENRATTREE /2D DT, AWREHE T3 2 55 3 AFE2 /I
BFE S AL TV D TRHRAENT 7 ) 2523 L CODD AR FE O FIER A L QRN E BN O B IZ N T D,
Students must be able to program in FORTRAN, be familiar with basic algorithms, UNIX commands, and
simple HTML tags, and have their own X—environment to complete homework assignments.

[BBRHA—LR—CF7 FLX]
http://bio.nagaokaut.ac.jp/ nonaka/syllabus/keitok.html

_‘I‘I_
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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 184 FE PR3

_12_
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Advanced Neuroscience

€EEE-4=))
B FHB(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.

(#%188])

Contents:

1. Neural induction

2. Differentiation of neural cells

2. Brain formation and gene expression

3. Formation of the cerebral and cerebellar cortices

3. Activity dependent formation of the neural network

4. Neurotrophic factors and their functions

5. Synaptic plasticity and higher order function of the brain
(#&FE]

Text book:

Fundamental Neuroscience, Zigmond et al. eds. Academic Press.
(BEE]

Recommended reading list:
1. Development of the Nervous System Sane, D. H., Reh, T. A. & Harris, W. A. Academic Press.
2. Neuroscience Bear, M. F., Connors, B.W. & Paradiso, M. A. Williams & Wilkins

[ A #E D FTM 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.

_13_
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Electronics of Organic Materials

(B8]
‘BN {22 Bh(MIYAUCHI Shinnosuke)

(BEEF-ILERE]

W1 512555
Room255,Building of Bio—Engineering
(REBHMERUERBE]
W B O FERRE L 72 DA B B R | O BB S S A OIS, EOERIIEE (BT A4 D58, &

%:i?:%/bfi ) AR T?“é EJN %h%’a’f%ﬁ‘* E%;M)t EE, R R EOE 1 BEi %
HESUN

The lectures will cover the electrical prpperties of organic materials including intrinsic conducting
polymers:i.e.,the mobility of electrons or ions, the conductivity, and the band theory etc.

(BEX—7—F]
HER CGEEER NURBER, TV VIR AR —TRy Ry BN ARSI, EHEE
Ve 5T
semiconductor, conductivity, band theory, Fermi level, soliton, polaron, hopping, mobility, organic
semiconductor, conducting polymer

(BREABTRUTIRERE]
LU O ER O IR FIRA 1 575, ZAUTE DWW TS ERRFICHE R o HEERBLOENR
SO RISV TIIA T2, 22T, YU R—Tar hot' 77 OEKB A B 5T 5,
First, the overview of semiconductor willbe explained. Then, the mechanisms of organic materials, in
particular, conducting polymers will be lectured in detail.

[B%15H]
1. #ﬁ%ﬁi*ﬂ%ﬁ%
2. A“/F‘E’Eﬁ
3. B EOEKMIMNE
4. ﬁf&”“%@?aﬁﬁi -
5. Ry U TR LN R RE
6. YUbhv R—Tar NAR—Tar
7. %\%@Liﬁ
8. 2N B OB G L EE M
9, E%%\‘Jiﬂl;kaﬁ

1.0verview of semiconductor

2.Band theory

3.Electricl properties of organic materials

4 .Intrinsic conducting polymers

5.Hopping mechanisms and band mechanisms for conductivities of organic materials including
conducting polymers

6.Soliton, polaron and bipolaron

7.Molecular orbitals

8.Electron structure of protein and its conductivity

9.Enzyme reaction

(#&FE]
REIZED 20
No textbook is used.
[ AfE D EFAM 5 ik & SRR E ]
LIR—NMZLD,
Based on final report.

(BE=ER]
ZOERITRFHEL NV OE SR LEET D,

This lecture requires basic knowledge on fundamental electronics held in the undergraduate school.

_14_




EVE S FHH IR BE  2Bu  17H

Advanced Polymer Materials for Bioengineering

(B8]
TAF B (SHIMOMURA Masato)

(BEEF-ILERE]

W15 IH256 %
Room 256, Bildg. of Bioengineering

(REBHMERUERBE]
AW B EE 2 [ EAL - AL, T IOR LTV EREA LRI 52 8T Mt L Com L
FMADEEA TS, 7o, AR OREEZ B LI & BB SO S d 5, 29 LT BT Bt
ég%‘f“%%%733‘&“0)425&%2%'J%ED’@ \ODVEBIRL | Y3 BRI DE S M RO MR
Bio—related substances have been highly utilized as fine materials by immobilizing them to make
convenient composites. In addition, a wide variety of biomimetic materials have been synthesized. The
objectives of this course are to study the bio—related application of synthetic polymers and to recognize
the important role of polymer materials in bioengineering.

(BEF—7—F]
o TIOE, BB E | BESR | [EE(L, EEAEE AR, oY — | R, L —
Polymer Material, Bio—Related Substance, Enzyme, Immobilization, Composite, Catalyst, Sensor,
Separation, Energy Conversion

(BREABTRUTIRERE]
ST, my A WS | A FEMERENE Y L B OB EAL A e TR 2o TS
AEDIG IF B AR L2035 FEWRT L3 B T @ 4y R OB BHIC DWW Tl 32, IRWLT, 2R
KRR DBEREA B L T- A RS D T B Z ORI IS OWT O HEFIEE L. B OB M B REL D
BARRIZ DWW THR A TRD 5,
Advanced application of polymers in the field of biomaterials will be lectured by introducing examples,
such as immobilization of bio—related substances and its application to catalysis and biosensing.
Succeedingly, biomimetic functions of synthetic polymers and their application will be lectured to discuss
the relation between the properties of polymers and their performance as biomimetic materials.

€ 3-1=D)

L. @5 FH RO R TERE (55 1)
Variation in Use of Polymer Materials (1st Week)

2. @O (55218, 55338)
Formation of Polymer Thin Film and Membranes (2nd and 3rd Weeks)

3. m T EAWDEYBEEYE O EE(b - #A IS (G40 ~ 55610 )
Immobilization of Bio—Related Substances with Polymers and Its Application (4th~6th Weeks)

4. AR OBERBA AR L T- A B 70 TR 8 (G 70 ~ 25 1008)
Polymer Materials with Biomimetic Functions (7th~10th Weeks)

5. mom T OME L RERRGT (BB 11H)
Material Design Based on Polymer Properties (11th Week)

6. SRR LRI BN THE MmO T ORI H&E (12~ 151H)
Role of Synthetic Polymers in Bioengineering (12th~15th Weeks)

(&HE]

FEIZED RN,
None.

(5%8] 4 A
EE(LRESR | (T —BS fRR) skt AoV — ) (8RS — ) il tt
”Immobilized Enzyme”, 1. Chibata, Kodansha; ”Biosensor”, S. Suzuki, Kodansha.

[ AfE D EFAM 5 ik & SRR E ]

L. #FAm G %
Graoding \ B
LR — MRSV TR 5,
Based on the evaluation of reports.
2. M E
Items to be evalugged o
(D) =M RFEM O @ ERI T DE B8 1T OFENZ DOV TERELIZ),
Understanding of the Role of Syntietic Polymers in Utilization of Bio—Related Substances.
(2) EWkkre LB B2 B D A Rl 0 T OMEE A BR L7270,
Underit_anding of the Properties_.gf Synthetic Polymers Related to Biological Functions.
(3) Bk 7 T LA EMHSRED mEFRIZBAL TH 43720 O T2 R LT 50,

Engineering Vision for Utilization of Biological Functions with Synthetic Polymers.
(BE=E]

_15_
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Basic knowledge of organic chemistry and polymer chemistry is required.

_16_
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Spectroscopy and Simulation of Polymers

€EEE-4=))
AHF 18 (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 —
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Advanced Gourse of Enzyme Technology

€EEE-4=))
)1 FE(MORIKAWA Yasushi)

(BEEF-ILERE]

W15 HH356 %
Room 356, BioEngineering Bld.

(REBHMERUERBE]
AR Cdo DI R D FEARB 7o M SOSHRE B O NEIZOWTEREEDIC, IS TN
R EFERDNTNDZERT 5,
Objectives:
1. To learn fundermental knowledge such as structure—function relationship, catalytic reaction mechanism
and handling/purification of biological catalysis, enzyme.
2. To understand how enzyme relates with our livelihood from a viewpoint of enzyme application.

(BEX—7—F]

PSR, L, odT . BOGEREE, B )5 ROSEERE, B, [R5,

Keyword:

enzyme, purification, analysis, reaction rate, kinetics, reaction mechanism, food, medicine
(BERBRTEBRESLE]

R DR FITOWTEAR R 2L > TRk 775, F7IZ, FE3FIR DR T F 2 DNEFETRD D
REPLET D, DT OSHBIZWN DD B 31T TRER 42, FHIZW<OND Iy 7 A5 4°%
%if:\ FANOWF TR DR A RO TR SE b O WFFREN A <0 T3 H972 BA % D BARG & Bl 9~ D% 2 ik
Outline of lecture:

1. Enzymology will be described for some definite enzymes. especially focusing on promoting a better
understanding of the knowledge so far learned.

2. Enzyme applications will be introduced in detail on some fields such as food and medicine.

€& 30D

CEEEOIHE PR PR REidE ()
. R BUCEN /) (3)

. SR BUCHERE (2)

B ORI H M (1)
EEROKSTFA~OISH (4)

. FAehFFE O Bl (2)

ecture content:

. Fundermental properties of enzyme

. Enzyme reaction kinetics

. enzyme reaction mechanism

. Overview of enzyme application

. Enzyme application for food and medicine
. Current papers for enzyme research

(#&FE]
FrICHREE T, ZEEROT VM TIT),
Textbook:
None. Printed materials will be provided if required.

(58]
(e T 2% | BPACIERE, 2 R 5 —
F N A e
TRER LM R e, DY IE — g
[ RAEDSHE 75 3% & SMEIEE ]

HIE (20%) ERLAeL K — MR (80%) CTREMIT 5., kel K — I, BERICBI B R D I3Eh A 77,

:ghg%&b Fo, FONEEZPCHNTEHI T 5L &0, I TZBERE OFIH O P REVE AT 2k %
Z_ o

Grading for this course:

Grade will be determined by evaluating some reports and participation in the course.

(BESER]
HAL SO RBER X COBI LRI, T, BIFEORHE T DML EHIITHOT, 22 0H
SOB%SE D FEREFFRIT LT HAEL TR,
Prerequisite:
Fundermental knowledge for biochemistry is required.

DO WO O Wb —
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Advanced Microbiology and Immunology

(E%R]
(FIERISS

[(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.

_19_
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Advanced Course of Genetic Engineering

(B8]
BoH: 92 w](MASAI Eiji)

(BEEF = ILERE]

Room 365, Bioengineering Bld.

(BEEXANRUVERBR]

The learning objectives for this course are:

1) To increase your understanding of molecular biology.

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

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

(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 biology and the molecular
genetic research methodologies.

(RXIHE]

. 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

(&HE]

Handouts will be used.

(BFE]
Gene VII/VIII by Benjamin Lewin
Molecular Cloning : A Laboratory Manual, 2nd ed. / 3rd ed., by Sambrook et al.
Recombinant DNA, 2nd., 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.

OO0~ Ul 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 R84 FE 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

(BEEXANRUVERBR]

How we can move? What is the relation between the movement and the materials to be taken part? Our
interest attains to even a level of a single molecule. This lecture describes movement of various living
bodies especially focusing on the role of a contractile protein “actin”. The recent progress in the field on
the role of actin filaments is taken up, and is explained in detail. Topics are shown below but may be
altered according to the progress condition.

Hx [ ZEIRLOTEMNT WODTLLEY ? EZYOIEBN I T D5 T HERED“WE” OEEHEE I
STEBRIZHDDTLIIN 2 Z9B 2 DL, ZOEMIT S 7L~V OEBNCETHMLZ LR ET, 2Dk
Tl SESEREMOERN L 7O TF L ERHINDZ N TEOMWEIZE B L TERET, 77T ki
BT 25 EOMFER R A 5 DT> TRBALE9, DL NICGERIEH 2R L ET 2 IRGLUTIET
TEZDENRDHVET,

(BEF—7—F]
Muscle, Actin, Myosin, Motility, Molecule, Contractile Protein

(BREABTRUTIRERE]
This lecture will be held in English in case of the existence of those who cannot understand Japanese. |
will use a projector for all presentations addition with printed references.
HAGE DB TRV DNV A iR T R TITWE T, BEIFRAE I G TRy =y
2= HNTITWET,

€25 202D

Contents of the lecture:

1. Actin—Myosin Interaction. An Overview.
TN VB OB

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

3. Fluorescent Resonance Energy Transfer.
FRETVEIZ DUV T

4. Using A Mutant Actin.
ZERTE Bk N2 T 2 F 2 by F-DRFSE

5. Electrostatic Charges Involved in The interaction.
FRAERAE AAEH

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

7. Coupling between Chemical and Mechanical Events.
(BB & T SO D 3%

8. Actin—Based Calcium Regulation. An Overview.
HIV T DA AZLDT 7 F ARG TR Hi A RE O R 52

9. Cooperativity
T IRIA AT B R

10. Motility Assays its Merits and Demerits.
In Vitro Motility Assay®DZh3g

11. Ultrastructural Basis of Thin Filament.
IV EHE ORI 1

12. The Role of Troponin.
rR = ORE

13. And the Role of Tropomyosin.
a4 v DEE

14. Scholastic Evaluation Examination
AN FRE Ao akliR

(#&FE]
No text use.

(55FE]

Reference Book:
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.

(AR D FHE 75 ik & Rl IR B )
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Basic knowledge, such as cell biology, biochemistry, and dynamics is required. The check of attendance
is not carried out, but you are requested to offer a report on a given subject imposed on by the end of the
lecture. Your achievement score will be given by the scholastic evaluation examination.

M E S, A0S, 157 8 D IEARR AR A B, I LD FE A8, FEFE ORI U 212
HLTHEWET, IR EHROZ TRHMIL £9°, Gri&HBRIZL R =TT 2LV ET)

[BEEHE]
Bz,
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BT ENR BE 2Hfu 2%H
Advanced Glycotechnology

€EEE-4=))
VNG
[(BEZEF-IXEHKE]
E 1656 28

(REBMERTERBIF]
Z N TRNEE N B LT HOR G LA REZ BRAR L | € OREEMNT B2 81595, ZIHDO RS
W BREL T, BEHE N —RIZL7Z b O | Z2A T2 120 DB FF A BT 022 HE$75,

(REX—T—F]
Wiz RO HERRE., 7T ATV BB
(BEABRVEBESX]

BEFETE L NONDREY L SV E  WEIRE . 7 a7 A VAT ORI, IRE TS TP 0 i 70D
SN B B AN A T D,
[B%15H]
1. PESH T 5280
2. PSS EORER T
3. BENRE OEH 1.5
4. 7T F TV OFFH T
5. HEEH T 520D HAZ AN
(€ ¢=E )
FRIZEDI2NT, ERMEBA T 5,
[8EE]
Briz7e L,
(R AEDEEME Ak & ETEIE B )
L AR — M AW TEE T 5,
[(BEEHE]
SRR AW, LS, AW, MlaEY ., BEH T RO R A B L QDI RS ET D
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Technology for Biomedical Equipments

(B8]
EA —HI(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

(REABTRUREARE]

HREOTE @B R TR LT D, #FITA — =~ % A TERHEZ d10 A FEMERE g0 S B
IS 22O B DBURA D, BN BUGA LEIIEED AL N—D T N —T 12306, Gabhi-T
—IZDWVWTLR— M EEHRB DRI THETHIEE B LT DHGroup Arbete NS5,

[IR%1EH]
- [ H FHREAT
AERBLIROF LR
HERA A= il
AR ERATE TR
RS AT A
c ANIVAITFT AT A B
- [E R D 2 e vE LS E N

(&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

(B8]
A FnsE

[(BEEF -1 EKE]
FEHERERD i i )
CRORHA R LB TS AR 2R 7 ) e 2 —)

(REBMERUVERBE]
HIERBR BE2 1 AR D NHENEL R 9 D EREE - kR - /L —[ED IR O =D 121 T , W k32 BRAR AN E
FL72 %, T2 CARMTE ClL, D EZTT | EAFOT D DOk Z | BICIREY & IR L2235 2 IS
BEL, T YV THIRT 5, AT 7 /00 —Hdlia VTR KB AR A TR MEW A /ER T
DIZHDIERIEATHIRE | Bl - kR - =L X — R~ DR P ER S 5, SESFRIIITEDOT 7 m—
FEFON i T DI C, ZAMNREENOIF AR D 15T D,

[(BEX—7—F]
BREL, Bk, W, ~AA Ty ar— A TERIGE, AR, BReE

[(BEABRRUBERZE]
TEYDIFEESE ORI, BREE TR O TG (5 =D, A RBIH - BREE AN A @GR (2 BL T, Bl
PR R RIIE R E LB RN D, &7/ 2T 0 = 7 SO R R AR LT AR OBRERENT . 0 i
(B T EM SR A LT LT ZE AR AT D, A DAL i e CIdt OV CORT A A7 HRIG
(WA FFRONAAT Y /o —O A AR LR LoV, SESEFT 5 B4 BB
T DA B OB T D,

[BXIEH]
L. R DI AR FEL G WAL TR B i
/ﬁﬁﬁ%:ﬂi@@&i%éﬁ P T AT ZBIR, AT T v o Z B TR IR HRE
1
2. WFFEDT 70 —F

ARG DT EBSRL A FAR—L T 5 ) IR ST AL T AT VA, Wl ) 2R
3. ARG DR LR GL D - So S B Dy A o i
T IR JFAR | 95 AR DI SN EB AR 7 L IR R IRAR 7~ IR 038 W) DG L 2 D

E YA —(PAMP)EZE DT T NAREE, BBUSHIIRNIEL 7 07T AHIIRAE, ARG, B8k hiit
=g e NN
4. KER DT 7T DHRTE D 4y - FEAE
5. BREEARL ADRERR L PG E D45y 1-F& A ‘
6. B O LLER 7 ) DR TS A RBEN G - HEFR AL il RS o sk & Ak

(#F71E])
2L, MBS T U Ml AT 5,

€T )

IR T2 O 7T IR — A TUEREN DB AR—s ~— M T2, 5
(ARSI 7754 & SEAEIE A )

W3 RIS T HI=L R — o, R IR T DL K — MR A 1SRRI 5.
(BEHHE)]

A Ba S THEL BRI S L, Sma i B2 LR D,
KOVRTT 5 DI BRSO B H Th D,
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Advanced Bioengineering 2

(EL# K]
JINSE"PN

(BEEF-ITERKE]
I BN

< IS > A AROR P [ R B
181-8611 ﬁﬁ%ﬁzﬁma@ﬁm 20-2
Tel:0422-47-5511 ext3416 Fax:0422-44-0866
e—mail:kaha@kyorin—u.ac.jp

(REBHMERUVERBE]

RN COERE 53 T OB EA PR3 5728 . fﬂfﬁk%fﬂﬂﬂ’aVﬂ’C@%\Ek SO JE{E % in situ TR T %
PERDHD, %@71@@E&Tﬁ#n‘ﬂ’rﬁ%fﬂiﬂ@ﬂﬁ%f&b@ BB SRS DR S 2 T — 7 B LT %
O JFTEZ BB DU T E 1 BB L ~ /L THRIE 95, ARG Tl ODBZﬁT@*E%H%%fEﬁM"é
ka%)ka% (A BEE DA ERR T DT DHFIERB L OZ OISOV TO RS E BRI 8%

(BEF—7—F]
FLRM R L, SRR, LT HESHPUIR, BEX L RO BEIRE
(BREABTRUTIRERE]

HE AR AR Y S AR - I ORGSR A i A L L8 1T Eﬁi”“?@% ERTE %fnﬂ’\éfﬂ%ﬁkﬂﬂﬂ@ﬂj
O MR IS OW TR T 5, FICEAFFEICE S %éff FEBHASHE AR I DORE SR
DINTEIEL TOBDICHNWT, FORIELICH S &LOO%

[E%IEE]
1. HELAE - B oD T BB JEAfE
2. LRI R LoD HAkE
3. MRk L O RAER AN OEBA, FEiH)
4. FESROMERERELIRRE B2~V FEIRE)

(€ ¢=E )

BRI EHRNT, MBS T CTE R BT 5,
(€5 )

FLRRR IR L2000 ( B AHLESHAR L 22 0) « B
[REAE DM A% & EHEIE B )

LR =MDV TR T 5,
[(BEEHE]

SO T B OEEEE SIS NS R B THD,
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Advanced Bioengineering 3

(E%R]
' A

[(BEEFLERKE]
JE A e _
Ckx T7E T (BR) SEATHARBAFEMIZEAT  TELO6-6909-5671, Email 7 KL-A:  shogo@ai.mew.co.jp)
(REXBMEUERBRF]
NI 72 & DRGEMREICBIL TH O, ZhDAROIGI R LB A TR 5 LT, T
LY IFRERE Sy B~ DI, TSR BB A~ DI D70 D~—2{E0 % B H53, 3L TRIRERD
YEEA AT = RO — FRRER DR LR Z, IEICBIL TSI PR AEIC B TE 5, SDICH
it WCE BN A R RO — D TH DT /LY A~ — IR ANE L F B S O R BAIC
A B L, SRAERED MM SRR IZ OV TH 5,

(BEX—7—F]
IRYEF5%, MERE — Bl R, IRERES), MBS, 1REF, HERE, 7 v A~ — TR AE
(BEABRVEBES K]

B, Y, M 7228 ORFIROMIEIZONT, XY NI T LB T —va ADICHm 95, 35

(AR Z DN TENOOREMEZHIA T 2L L0, ] 2L HM B S5 41T > TR dr D i L

HEREICBIL CREIR 9%, F7-mili O PS35I TR LI ARG IR 2 S 2 IV CF BV AR —
A ZATHTLICLY, BT REL PR REL DR BIBIRIZ OV T OBMRA (L9, SHICHRSTHR LR E ZHEIT
FHZETLY, TR BEFERE~D NI D BT /LY A~ — BB HEIZ LD BT DN Tk 5,

(RXER]
1. REROKEIEL BT RE ) )
VAT DEL TORERME AL TR 4 DL LB ITHIIE — RIS OV TR 5, SHICHRE
RO L7201\, il AR T O B PRSEBR 24 TH L &1, SRATOFTIE 2432 CHIJE L7 IRBRE I e a
ﬁﬁbﬁ‘ﬁt, H%{g%@h%ﬁﬁﬁﬁm R L DOFHIT AL IRERBERED R I SV Tl D,
2- :c\ﬁl‘o) (ﬁb
PNH O =8 OGOV THB 5L EbIC, FHBEREL IRERIEREE O FRBIIC DUV Tl D,
3. MERIC LD RE~ D )
LR 7RI RROT IV A~ —FUZRAE R & DIF 70 BB A e LSR5, I LD BIERE ~ D5
BOTRIIMERE DB DOVTIR D,
4. [T REAE B e 7 208841
L T ORI G IR0 2 et b ey 7 A BIL T, M b BERLIFZE BI85 5, R
MEMSHEAIGH T/ 3A R, ARBEREMITET /S A A7 L 0> HERER O e i #4512 H DN TR 52,

(HHE]
2L, MEISC T 2 A% A5,
(&E8&]

PRIEIR .t BUHOT S Es, e s
MY S 2. WEOLEY Y LR
(RS DT A% & SMIEE ]
HIFE 5048, LR —MREES080 571008 TR 92, LA — MR, FIROEF I TR T D0 h
Ew I A ZOWNWTE H THAELIZNESR, IbAREME~DIREE T LD D,
[(BEZFIHE)
SO T S OB IS A R H THhD,
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Advanced Bioengineering 4

0. 5861 2575

€:EE)!
R
(8% HMRUERER]
K
[B%F—7— K]
K
[BRNERGEBEA ]
R
[BsEE]
K
€ty
K
(B DFHE S & FHEEE ]
R
(BEFHE]

KOPRTT B OMBEE ISR S LD A Th D,
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Advanced Bioengineering 5

(Es%A)
RIE

(BEXENRUVERBR]

RABT—H—(ZEY R CHE—OEREB R E C, 7 r BB A2 T L —JRE LR E IR
TWDR RIZIZE OB F TR ThHD, EDIICL TH b Bi# ), 37 b7 ah OifiiLss
ESEBNC A BSNDDA Y, Z D =— I T R — RO UL A £ 2 T, ETo, AITF)T DI
‘{ﬁé@&%?ﬁi%&ﬁﬁ%ﬁrﬁia@b THECDOTNBON, E MDA THOEHRERD L b ADETH
K‘ o
(BEX—7—F]
NTTVT MR, R RO EES), S — BT LR
[E%Wé&lﬁi&%ﬁ,ﬂ

ﬂﬁﬂﬁif Ho b B NI AE MR CTH DRI T T IR A2 FD | AR OBNSITGSE L TRA AR
LCHBIITENTAZENTED, RAEET—X—OEEEEEITER 1000HzZHEL | [Ff50D T R /LF—
WIKBAT L DN THHEN), T2, RAFT—F—OFEEIZIFTA0LL EOBE T DBMLETHD, ZDLD
TR HEZ R BIER Sy TR T — IR E 2 %ﬂ%f_@f_éﬁo’\/\/%@tfﬁ ZREIL T, b fA =B D3 RIL 729 R
i.?‘ﬁﬂﬂ:@gﬁ:"%f%é%‘—]\/1/1‘%1;{4(75)5%@11/]\# SO,

EINPAYaalle i%ﬁ(&%ﬁ%ﬂ %) AR GBI | IR, BRRIR 72 8 DR A2 D, ﬂw””@%ﬁk
T AEDILT=o T FEEH DX g Tz%”éz% %@EK{’E@J%BI(?/I"J““/&I///) WE10 G fEEE A, F
7= R CHE— @lﬁl%ﬁ-ﬁ@@mﬁf%é’\h%%‘—5‘—i Tuabhr ORIV —REL THEE
lﬁlﬁxbfu\‘é RABET—Z—L10EFEIE DX L I E OB T CTH A, 7DF/%E@J7V§:IZ\/I/

F—IREL THHEEFEEL TWD, EOISCLTTrINBRE ) 372057 ah ORT /L T X
IV —BEESES) ARSI N DO ? SHIC, ETRPLOL T F/UFED I TEERIUSZ BID
D> 2 LA DEAR T DR L#EE) D BERA D - b Ml R Cind A 7T )T 2L T,
SOITITFASA BT —F—DRJE RS TOLKE  JRFER T UAEE L RO BIRICH D Z LD D> T
770 EEIPELIRIRMEE VD20 D B A AT = XN E DI TR S I SN TOBDDFE A ST
%ﬁ\ﬁi/\?T)T@Eﬁ\%%E%%%z’Cﬁé

ERERICIVIT,

_30_




EPBEET PRV EBE  0.5HfI 224

Advanced Bioengineering 6

(Es%A)
RIE

(8% H MR CEA B2
PESE L DIERIT L5 [ | 230 L C SR BT B2 % BT T3 o Tk, SRR SRS D 2
R5 | AR M, o A7 L2 ST RIS R0 T2 7200 D HTRb BT LS TS, 451
PR - VR R 2 AR BE 1R & 2% 5 (Rl 1 L3 By S TR (PLUA) B il
 DFIER B I S Gl DA £ B R I LS TR DS DEV AL,

A T NO0 BEAEHEIR O S | BRI HATAIC & o Clie/ NI B B T (PLYE)

+ BB B2 5 AL B,

[BEx—7— K]
B FATE(PLIE), B2 4, AN PENE , S8 1T T2 2 Rl

_3‘]_




EPBRET PRV EBE  0.5HfI 224

Advanced Bioengineering 7

[B4%A)
K

€% 3100308 DA=E)
AR BB 55 HEN TG ThY BROFI R E TR BB S L20 TS
A CIL B M B2 5 R H 5V TR 1, BADIH R XL CE 0
%,

(BEF—7—F]
AL, MG, T, BELARL A, AT, TR, B T

_32_




YR T 2% AVII ]
Advanced Bioengineering 8

0. 5861 2575

(Es%A)
RIE

(BEEXENRUTERBR]

AWBRRE T2\ B L 72 e St DA FE 45 B &€ OIS AN B L CEER A TR 5,

(BEABRUVEBES K]

AEPIHERE TR BB L 72 S DR 7 RIZ DN T BN D B e DI ST 1S LDk #2179,

_33_
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Advanced Organic Materials 1

(B8]
T8 #(5 (ISONO Yoshinobu) « # i, & (SHIOMI Tomoo) * {5t %7t (KAWAHARA Seiichi)

(BEEF = ILERE]

ISONO Yoshinobu :Room 326 of Chemistry Build., yisono@nagaokaut.ac.jp
SHIOMI Tomoo :Room 327 of Chemistry Build., shiomi@vos.nagaokaut.ac.jp
KAWAHARA Seiichi :Room 324 of Chemistry Build., kawahara@chem.nagaokaut.ac.jp

(BEEXANRUTERBR]

Polymeric materials will play an important role in the future technology. In research and development of
polymeric materials, researchers are required to have intensive and extensive knowledge of polymer
characteristics. We will lecture on molecular and material structure, mechanical and rheological
properties, and transitions such as crystallization, glass transition and phase separation

(BEX—7—F]
Polymer, Polymeric Materials, Molecular Characteristics, Molecular Weight, Configuration, Conformation,

Elasticity, Viscosity, Viscoelasticity, Molecular Weight Dependence, Glass Transition, Crystallization,
Phase Separation

(RXIHE]

1) Molecular characteristics: molecular weight; tacticity; conformation

2) Material structure: structure in amorphous and crystalline states; phase separation and its structure of
polymer blends; microphase separation structure of block copolymers

3) Elasticity of polymeric materials

4) Molecular weight dependent properties of polymeric materials

5) Solid state of polymeric materials

6) Crystallization and glass transition

(&7HEF]

Script

(5EE]

L. H. Sperling, Introduction to Physical Polymer Science, Wiley (1992)

(BE=HE]

Knowledge on physical chemistry will be based on.
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Advanced Organic Materials 2

(B8]
75 11 AR = (NISHIGUCHI Tkuzo) = 71+ 72 (TAKENAKA Katsuhiko)

(BEEF = ILERE]

NISHIGUCHI: Chemistry Bldg. Room 330 (nishiiku@vos.nagaokaut.ac.jp)
TAKENAKA : Chemistry Bldg. Room 328 (ktakenak@vos.nagaokaut.ac.jp)

(BEEXENRUVERBR]

The focus is for better understanding to advanced organic and polymer chemistry, which relates to the
development of advanced organic functional materials. Recent topics in organic industrial, polar
organometallic chemistry, electroorganic synthesis, and polymer chemistry will be lectured. It is necessary
to have strong background in this field in order to understand the contents of the class. No basic
introduction will be provided in the class.

(BEX—7—F]
polymer chemistry, precisely controlled polymerization,electroorganic synthesis,
organic industrial chemistry, polar organometallic chemistry

[(BERBRVEBEALZE]
TAKENAKA:
Recent topics in polymer chemistry will be lectured. Topics will be chosen
from the content of international journals concerning polymer science such
as “Macromolecules”, ”Journal of Polymer Science Part A”, "Polymer”, and
”Macromolecular Chemistry and Physics”. Each student should read the given
paper carefully, and requested to make a presentation concerning the paper
he or she read. Then important points of the paper will be pointed out and
lectured.
NISHIGUCHI:
At first, industrial transformation processes of organic chemicals originated from petroleum and natural
gas to principle fine chemicals will be introduced. Then, students will be given important concepts on
pericyclic reactions including orbital symmetry theory. Last parts of the lecture will consist of principle
knowledge and recent topics of organic synthetic reactions using polar organometallic reagents and
electroorganic chemistry.

€ 3-1=D)
TAKENAKA:
Recent topics in polymer chemistry such as controlled/living radical polymerization, dendritic molecules,
living coordination polymerization. etc.
NISHIGUCHI:
Industrial transformation processes of organic chemicals to principle fine chemicals Pericyclic reactions
including orbital symmetry theory, Organic synthetic reactions using polar organometallic reagents and
electroorganic chemistry.

(8E&E&]
TAKENAKA:
It is strongly recommended to read one of the following textbooks prior to the class.
F.W.Billemyar, Jr. " Textbook of polymer Science, 3rd Ed.(1984)”
D.Braun, H.Cherdron, H.Ritter, ”Polymer symthesis: Theory and practice, 3rd Ed. (2001)”
W.R.Sorenson, F.Sweeny, T.W.Campbell, ”Preparative methods of polymer chemistry, 3rd Ed. (2001)”
NISHIGUCHI:
K.Weissermel, H.—J.Arpe, “Industrial Organic Chemistry”, 3rd ed. Wiley Co.(1997).
S.H.Pine,” Organic Chemistry”,5th ed., McGraw—-Hill Book Co. (1987)

[RAE D FFM 5L & FMIIE B ]
TAKENAKA:
Students will be evaluated by exercises in class and reports.
NISHIGUCHI:
Exercises, small tests and reports will be used for evaluation of students.
(BE=IE)

This Course Starts in the even number year.
It is necessary to have strong background in this field in order to understand the contents of the class.
No basic introduction will be provided in the class.
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Advanced Water Environmental Engineering 1

(E%R]
PN ]

(BEEXENRUVERBR]

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.
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Advanced Water Environmental Engineering 2

(B8]
K& &b B (OHASHI Akiyoshi)

[(BEEF-I3EKE]
BRBIL AT L5695
Environmental Systems Engineering, 569

(BEEXENRUVERBR]

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.

(BEX—7—F]
Water Environment, Microbiological processes, Kinetics,

(BEABRUVEBESX]

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.

(BXEA]

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]

Rittmann and McCarty, Environmental Biotechnology — Principles and Applications, McGraw—Hill Book
Co. (2001)

[ REAE DL A% & EHEIE B )
Homework (40%), Quizzes (20%), Final Examination (40%)
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Abstract Writing

[B8E]
&l B (IWATA Minoru)

[(BEEF -1 EKE]
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