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Seminar on Bioengineering 1

(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]
HEFEHE OLET, NAO IG5 SCOFE EOE, I —CoORE -Gz iTHZLlicd - TED S
[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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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)

(BEEFITERKK]
W1 IR35TE
Room 357, Bioengineering Bld.
(REBHMERUERBE]
?%%)ﬁﬁﬁ'@%éﬁ%ﬁ\f%#ﬂﬁﬁ‘//vTETOD%K%EE%'J&I] SN DWW TED IR A SR HINE

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.

[IR%1EEH]
1. G T DORB
2. ERG AR
3. FHRRIZ & A i
4. BB O
5. F &L B R

1.gene expression

2.transcriptional regulation
3.post—translational modification
4.intracellular transport of protein
5.examples of available protein production

(#HE]
FRIZHEE LR, 7V MB35,
No textbook is specified. Handouts will be used.

(558]

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

(R AEDEEME Ak & ETEIE B )
HEREE|LL EDFIZL AR —FEi L, LR —MIXVFEE 5,

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, BIG T T, A LFEEEL TWODIENEEL,
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]
BEEX, 2EMORER OEMFEREOFKBUZIBWNT, HLAe&EIZ R 2L Tnd, AiERO BT,
EMBREER T CHLEBAED, 0 THELOFTFELL TEDIDNIHFFINTWDDONE, 7 T HEWERFD
BLRCHES D20 DAL 2L THD,
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]
REAE T+ — VT A7 Doy 1 HME, SR EMEDTINFX —i, OO T DR OBEN B
55, BlamAY M VBRI IEE AR 35, B2, BAEORKRKREITG TS MURIBEL TOIERINIRGE
&, TNEMIET 272002 OO F1E, 5B 1F L 22—V a RS IRIRREGELE, (ZOWCEER T 5,
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 two methods for studying it, i.e.
molecular dynamics simulation and solution x—ray scattering, are described in detail.

(#%188])
1. B EE ORISR &2 e LS
(Physical mechanism of folding and structural stabilization of proteins)
1.1 EHEABEO R G
(Native structure of proteins)
1.2 B HE OMGLE IR RE L 2L ik e
(Microscopic and thermodynamic states of proteins)
1.3 SRR GRS &P AR (B LT a2 L)
(Structural transition and equilibrium intermediates)
1.4 SEARREIE 22 EAL B e =L —Fn
(Thermodynamics and energetics of structural stabilization of proteins)
L5 JT0BEH (T —IVT 427 ) iR 31T 7 AR
(Protein folding and kinetic intermediates)
1.6 FEE OKFMOKEE - BT 58 )5
(Structure, thermodynamics and dynamics of protein hydration)
1.7 AR Lo Z e — = b — AR HI
(Hydrophobic effect and enthalpy—entropy compensation)
2. EHE DOIERIRIREEDHENT (Analysis of the nonnative state of proteins)
2.1 EBAE DOIERKHEE (Nonnative structure of proteins)
2.2 Sy FE 15 a2 — 307 (Molecular dynamics simulation)
2.3

PR

IR GEL S (Solution x-ray scattering)
(#HE]
v el = 2 SRl ShiiR = ¥ S S AR O
The lecture is given based on a lecture note supplied and related materials.

(85&]
FrlZ72L,
None
[RAE D FFM AL & S B ]
FHIRORBREH 2L D,
Evaluated with the score of examination and attendance to the lecture.
(BEHIHE)
SZRRENE, FROERDO YL ONEZ BSEEL CTOhAIENEEL,
It is desirable for attendants to fully understand the content of 'Basic Biophysics’, a related lecture in the
undergraduate course.
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Physics of Protein Molecule

(E%R]
YT B —

[(BEEFIRERKLE]
IR T56%

(REBMRUERBIF]
%EiTETOD)\i{ZtKT%i%&C’F@fE{K?E’J*HEVEﬂ%é:%o“b\T\ A EOSLAEZ EPEL 7 FHEREIC DWW T B
EEOD%?EUJ?E"JYEIJA‘E%E RS D, TS ASRIIZIAEL 72 BT BB G - P - B RE A R OB A E
[ZOWTE BN 3 TR EHT D720 O IR 2 Fi BT 5 2 BZ HARL 775,

(BEX—7—F]
B AN IS, B ERYLENE, 43 FRRRE, BRI, BAIE
(BEABRUVEBESX]

%E%ﬁ@ﬁﬁﬁ%iﬁ-%ﬁ FERE I DU\ T 2100 FIEZ SR DR, B, BVIIEIC L > TED
ARG OV TEEIC B 2295,

€.:£ 202D

1. A E ORI G AR
1.1. 1’“%% SSERTiY
1.2. E’FEE’JTW%
2. BAE DONLIRREE R EMEEF T BN )
2. 1N RHEETF
2.2. ﬂﬁfziz@m#?ﬂﬁ%
3. %E DL ETAT
1. REEMEL RS
1.

P

3.
3.2. %@ﬂz

4, % 2 LA AE O - BEBE T E
méﬁﬁiﬂ%

A

EEhEAENE

ﬁm%%%

f

m-ﬁf%f'ﬁﬁ%l

4.
4.2.
4.3.

d—

(€ ¢=E )
TV N B RCAT T 5,

(R AEDEEME Ak & ETEIE B )
R B ICREL- LR —MIEY B A~O R Z 5,
[(BEEE]

COBRLIRIET 72013, BAE D T OREMEEBT 2O IR ERL TODIENLETHD, 2T
FEEORMEH Ti%%fiaﬂ MERE T3 2B ELICLO LRI OBz RO Z L2 AR T 5.
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Genetics and Plant Biotechnology

(B8]
R EHL
[BEZF-ITEKE]
£ 1 BAHB5TER

(REBMERUVERBE]
W DBIGF B L OB REF DWW TEIEL ST DI O EFIZ BT 5,

(BEABRUVEBES K]

BEFOEBEBIOEEOIL, A T 50 % CEHFTDEAEICHOWTIBALZ %12, Zhba2F L
B OISR LT . B O LA L. 20 BRI EBR T IE . A IC O\ VT 5,

€& 30D
BARE D HEAfE
R BRI R
ZEROAEH
BT ERE
i

(#HE]

FFIZEDTRN,
(R AEDEEME Ak & ETEIE B )
HE B LR —k
[BEEHE]

B, B, Mles:, o EWAICBL TR AR 2 TODIENEELL,
HEARERE T2 AR R R PR H i s B R | O AR S I DR IS 215 0720,

_‘IO_
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Advanced Computational Chemistry

[B8E]
By rh 22 B (NONAKA Takamasa)

[(BEZEF-IXEHKE]
W1 4545

(REBMERUERBIF]
AR ORI LTEME OB Z BRI~ 2720 DR R ORI A2 B/ T2 F 2 AL T2,

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

(BRABRGBESE]
TS AT AL AT SR IS T S SR T 2572

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)

7.0Observation 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.

(BESR]
ZLHH/RFORTRANY BT DEARRL TEHT L FARZRUNIXA v R 2l 52 & B AL & HED
Z&, BRUOWWWZ 03— IR D Z EANFIHR L7220 D T, EWIBRRE LR L 55 3 A AE2 2 11T
PRSI CO D TRHRIRAT 7 | 2525 L CO DD AR E O RS Z A L TORW AL O BUHINEETH 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]

(RAE)
(REBMERTERBIF]

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

FXDTH AL L, RO BEFE ) 2 50 DI b D, FHUIED WILDT 78 b A hR—
TaAENSE . BT KIR O EYFE A LU TR A,
[IR%1EEH]
TROAROEFELZTY EIF 5, FRROFEIZLL FOHEH AR Eif7e,
1. BRSO O Y FEgE
2. MifapELt 72—
3. PR DOEHAEILD 5 Tk
4. BEHEMEEOTH, &L, THA
(#FE]
% Bl;andel, J. Tooze, “Introduction to Protein Structure” Zf# 422, at’—% il 32D THEA T 544
[ REAE DL A% & EHEIE B )
LAR—hEH IR
[(BEZEIA])
SRR T BRE ST,

_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

(€:E J=1:0) X083 4=k )
W B O SRR L 72 DA B B R M S A OIS, EOERIMEE (BT A4 058 E, &
B3 NN ﬁ)%nﬁiﬁ“é
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]
?;%{45 WMER ANURER, T2 I UL YR R—Tar Ry eS| BEE A EE
=/ ?.
semiconductor, conductivity, band theory, Fermi level, soliton, polaron, hopping, mobility, organic
semiconductor, conducting polymer

(BREABTRUTIRERE]
XU DI B8RO B FIAAE E 975, ZAUTEE DWW TH S AR R S A HR “%’Efﬁﬁiioi()\%ﬂ
SO RGOV TIIA T2, 22T, YU R—Tar hot’ 77l OEKB A E 5T 5,
First, the overview of semiconductor willbe explained. Then, the mechanisms of organic materials, in
particular, conducting polymers will be lectured in detail.

(Z%HEE]

Hﬂ
.ﬁ&k%% DOELHINEE
. ArE ’\%J;éﬁéﬁi B
LRV T RE L NN RE
VR AR—Tay NN —Ta
e

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

NOoO Ok W=

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

(BE=H]
ZOMFITRNFHEL VOB LR L VLT 5,

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

_14_
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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 — ) ilEett
“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 —

_17_
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Advanced Gourse of Enzyme Technology

€EEE-4=))
AR FE
[(BEEF -1 EKE]
£ 1 A% 35658
(REBMERUVERBE]
A ARl C o DI FE D FEARR MR, SUSHERE . BI O MEIZOWTESELBIC, JEHAE TV
A LEERNDON TN B EERT 5,
[(BEABRRUBERZE]
BER OFAIC OV TO ML BRI RRER 2 BIICE > TEd %, HEW TR B2 W< O 05T 01T
THERT 5, FFOW<OMD Iy T RAE TR T 5, Eio, FHNOMFIEE O A BV Tl Seit O R JE @ )
T MR BRRE O BAR G & PRAE§ DS 2T D,
[IR%1EH]
LESEOSLEE %A, YRR, IFRlE
2. WV PE~DIGH
3. EEEOES, [EELBER
4. EZ DL ~DIGH
5.0 S SE O Ehi]
(#F71E])
B EE T BEERDO TV R OHP T,
(€5 )
(%258 15 BPACIERE, A il & —
(7 - APIRERAL ) Pa T — R A5, P YL
(%R T2 ) PR IS, A Bppe— I3
[ REAE DL A% & EHEIE B )
HE (20%) EL7R—h i (80%) THEM 5,
[BEEHE]
AR OHFRZ R CODIENEEL, F2, FBIFEDORER T RO FRE I TODOT, X X0E
SO SE D SRR I T ER L TR L,
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Advanced Microbiology and Immunology

€EEE-4=))
& HER
[(BEZEF-IXEHKE]
W1 HH354 5

(2% B 1R =R 5 1E)

EAIE L RO RIS AN o Chs, SONIHILC R KR
(2 B B A 2 LR BB - L L C B, EMIHERE T2 B\ CHCE M B D 0 B
S et iy Bt Mioe Al U SR e e e el

OK%ﬁTi®:§é¢5D%ME%%kiUﬁF% AR I B DRk LR - TR,

G L2 DI Gl DR RIS U RS 5k FEE L,

[Bg+—7—F]
TR, DA A, FUEE, SeIE %, THIBAL, BERTURIL, S
[(BERERBERE]

WA ORI ST OB AIROEE 21T -1 | FEEHEME D ORISR - a5 $I2 L7 0

P B 5.5 2o C S AR SIS -\ S A 548, 22V H IS 40 \C b7

o2 S N I AR B AR T S BN DS N CRZ B BA Tl 5,

[BgEE)

1. A ORI SR BT, 408 e St Fik, BisF

2. JRIERA ) - Ml '7/1’/1/7\ U, JRUR R ﬁEPfe: {%ﬂ TUAEME

3. S HURPUA SR, ARk (A E, %/7&—%»#?’# TR G L Dk, REEISE ., TR
Tl SRR IRIE, e R B B | RIS

(HHE]
L AL G B RIS,
(558]

aL & St DRI | (PN S ) A
PR o) (4 B 1) B2 0 HIR A

(R AEDEEME Ak & ETEIE B )
FEHENTEL R —MITIIEDO 78 %2, B REICH & DWW TREE D 3E 2375,

(BE=HE]
AR THER AR > TODZENEELWE BT LS, 50 FAEMFETHD,
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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)

(REBMERUERBIF]
A DOREHA THL T/ LIRS 2 HR R EL, SRR AEMBARICELERO TN ZT AT DO
HEHEHIIEAT B OV TN O R ETHEO, fha 2EmB 2B ~oic e BT,

[(BEABRRUBERZE]
T ILTaY =g EIHE LT, TRT A IV I A, WEIES Iy I A, T LA B IR BURT R &K B
e — IO BN CRURICHEL, ZORRE T L CED i E DR A 1T D72 O 1 W /Y
TEDBEBEIENEA SN TVD, 7/ LB EOBAR TR R, RERY—RER, B AERHEIE TR L
B RIEE LS, PIPERFAEC AN T VY X L5 BRRZ2IEABIE T, A sz o
BUR AT D,
[IR%1EEH]
1. B RIERES T B TDNACE RS
2. DNALZE B8 D kil - =itk
3. - EAEOEMEHAE
4, N) I A—af MR OB R LB~ a7 T L
5. B FO Tl BEIn IR
6. BLSIT T AL A RERTE Y — R
7. BEAEO R SAEE T
8. filiil: A X —FyMTEDHEY
(€ ¢=E )
ER L, R TR 35,

(BEE]
lea— i WGHH | (/A ) 3ksr
7 ) DAGEEAED ) GEARFIA ) Sl
[ A& D FTM 5% & SR E ]
B LR —hMz kD,
(BE=E]
S EMEDORIBE OGNV, SR T 07 I T ORBRPDHENLEL, AEMEE, HEREE
, WL OB SR T B A R > N ORGEZ D35,
ORI T FE B AT,
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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.
x| ZEIRLOTEMNT WODTLLEY ? EZYOIEBN I T D5 T HERED“WE” DOEEHEE 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

(&7HEF]

Text:
Molecular Interactions of Actin: Actin—Myosin Interaction and Actin—Based Regulation. Springer.
(2002) D.D.Thomas & C.G.dosRemedios, Eds.

(5EFE]

Reference Book:
Molecular Mechanisms in Muscle Contraction. Macmillan Press. (1990). J.M.Squire, 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 IR AR A B, I L) FH A8, TR ORI i a2
HLTHOWET, MBI TR O 2 TR L £97, EREITFHEOR RELEEA)

[BEEHE]
Bz,
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%
Advanced Physical Chemistry of Natural Polymers

€z E-4-D)
R FHin
(BEEF-ITERKE]
W15 Rb55 %
(REBHMERVERBE]

FINE FROLOBEIKL, TRHRELTHOTCOBCIDR T, EbIE< S e
A AT ] LU= Clnl), B BRI Iy TR b 2\ V- BRAS S 72 . ATl
Y S e e T ey By S o T S S 1 A
BES R ER Su IR R

(BEX—T7—F]

ST EH ORI LR STARECE, SEORBLRINE, SERECRE, BEBRRFEZIAL, 018y, 245 %’4;, RE
TJ’?*, 2R~ —, MR, 7T —, BRI, R R, EEHIE%:@E bk, o7 ES)

%P’MD%L}: B s B, JEGAAH, SEOAH, MR, PR, TR, UL, REEENE, U

Hﬁ%lﬁlé&lﬁ?ﬁ%ﬁ&%]

SRR FHOMER DD L, KX Dfw L kot 3 5. DOV T XD —EDOFIER, F—RA L hERDFRD
D, 7T —H O EEL R — L TR HEE 2.

(RXIHE]
1. R /\%kiﬁifﬁﬁu

2. KIRE 531 D53 T-HEVEREHTLL 11, 1
GPC, UC LS

3. KRS TR RO s L BGRELL 11
DSC, FH¥ERE . 7T AL

4, KEIKE “%0)/7;1/&0@/\{2121 11
FEpE s A

(&7HEF]
L2V, 7Y Ml 5,
(BB D FHT 75 3% & ARl IR B )

LAR—R(75%) EHJE (25%) 12 XZ0FHEE 35,

Lﬁ%;l%ﬁti\ e CAELL - FIUCEA T 2L AR —R (25%) O, FEF#& 7RISR LR —R(50%) 125D

(BE=E)
S TR AAE L R BB O TR IR & 4 i MERR | 2R IE L T2,
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Technology for Biomedical Equipments

(B8]
EA —HI(FUKUMOTO Ichiro)

[(BEZEF-IXEHKE]
W1 HH654 5

(€:E J=1:0) X083 4=k )

BUED IR 138 FE 72 LA EART OB T 22 LITIE— A 720 &b R L 2720, EIRBLE T HVHID TR
anzME##R(Medical Equipments) & P58, Z OMFFEBHFE « L2870 ] - OrT 48 B IR 2R sk & 0l
MNIEREII ., FM e A A AR T 2% (Bio—Medical Engineering) A\ MLV EWRICEE L I- K L5
(Clinical Engineering) &FFON, BEFHER LK 1.5 (Clinical Engineer) F721ZMEHi73& (Bio—Medical
Engineer) L PRS2, N ]

A CIIBUE RS TR TODRBTOMEREER > A7 LD JFBE - 18 « 22 720 1 7 1A D JEH
ZEE T D, FEMERRRAS ML L CASET T, A B H B RIFHRE N2 E V., Bkl
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
WTHFELL Y A2 A R RIS LT A==~y R W TREERLSINE ORCAIHIL S 5, Ak
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
DHENEEEH LR HEEET A,

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]
EAE AR AT A BIR T ERAZETY: EMNAERTSE

medical equipments, clinical engineering, medical safety,
biomedical engineering

(BERBRVBREARZE]

%ﬁ*l‘%@%gélg&@@%%?%&jﬂéo Eﬁﬁﬂiﬁ‘—/f—/\y]\“%ﬁﬁﬁb\'C%UF%P%%EEUD@:%%iME%%%g@JE@&
G2 7O B DBUR A D, BALIUGA LEIIEED AL N—D T N—12 30640, BabiizT
—VIZOWTUR =M EEORE ORI THRRTDHIEEEH; & DCroup Arbete DN FRS D,

€& 30D
- [ HIE HR A
ERBIR OF L
EIRA A= T B
AR T LRI
EIRIEHS AT I
NIV AT T VAT A
- [ MRS D2 L E HEE
(%78
MEHE R B & : [MEEff~==7 v |, )4k

[8EE]
Per ASK/ Ake Oberg :[E 24T .5, 4054
(R AEDFEM AL & FMEIEE ]
TR BR D - LR — D S L OGroup ArbeteDFE I IV E T T 5,

by reports and examinations

(BEZIH]
AREBIELIO LT DHOL, FESEOE R AR AT | I LOAIBAFE O MIRER S 2B EL TV
DNEIAIZIUTIEECT D NS /EB 2O M2 2 LA RODIND, - AFEDNE AR
)2 IEEL T AR TAC B3 D I 20z i 2 Cl<{ZEMEEND,
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Advanced Bioengineering 1
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Advanced Bioengineering 2

OB fif
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Advanced Bioengineering 3
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Advanced Bioengineering 4
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Advanced Bioengineering 5

(E%R]
RiE)

(BEXENRUVERBR]
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NTTVT | HEE, RIPE, BGE AEMER), oS — B80T, TR A

(BEABRVEBESX]
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Advanced Bioengineering 6
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Advanced Bioengineering 7

(E%R]
FLHIERD

(BEEFITERKK]
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Advanced Bioengineering 8
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Advanced Organic Materials 1 S 2B 2%H
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 S 2B 2%H
Advanced Organic Materials 2

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

(BEEF-ITERKE]
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

(RERNBRUEEAE]
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”

(RXIHFE]

””Journal of Polymer Science Part A
(#FE]
””Polymer”

(85E]

and ””Macromolecular Science and Physics
(R AEDFEM AL & FMEIEE ]

and requested to make a presentation concerning the paper he or she read. Then important points of the
paper will be ppointedout and lectured.
NISHIGUCHI:”

(BEZHE]
TAKENAKA:

Recent topics in polymer chemistry such as controlled/living radical polymerization, dendritic molecules,
living coordination polymerization. etc.
NISHIGUCHI:

[BBAR—LR—UF7 FLX]

TAKENAKA: It is strongly recomended 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)””

nn

”

nr

. Each student should read the given paper carfully

_35_




Advanced Water Environmental Engineering 1 S 2H4AL 1%H
Advanced Water Environmental Engineering 1

[B8E]
JEH 51 (HARADA Hideki)

[(BEEF -1 EKE]
B AT MRET0E
(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.

(RXHE]

Course contents:

1;Chemical thermodynamics and Kinetics

2;Chemical Equilibrium Calculations

3;Acids and Bases/Buffer Intensity and Neutralization Capacity
4;Aquatic Carbonate Systems

5;Atmosphere—Water Interactions

6;Precipitation and Dissolution

7;Oxidation and Reduction; Redox Equilibrium and Microbial Mediation
8;Solid—Solution Interface System

9; Regulations of the Chemical Composition of Natural Waters
Numerous example problems are time to time presented throughout the classroom to cultivate students’
understandings for practical applications.

(HHE]

The whole course is thoroughly offered in English—language, and follows in principle the following English—
written textbook:

Chemistry for Environmental Engineering, 4th edition, 658 pages, by C.
Sawyer, P. L. McCarty, and G.F. Parkin, McGraw—HILL International Student editions.
The textbook is bulk purchased at a discounted price of approx. JY 3700.

(REHR D FHE 75 ik & Bl IR B )

Grading will be made 40% by term—end examination, 30% by presence and classroom performance, and 30%
by homework assignments reports.
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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

(B8]
Py B+ (NOSAKA Atsuko)

(BEEFITERKK]
HH BRI
{55 & I EARE27 B2 aynosaka@chem.nagaokaut.ac. jp
(X EHMERUERBE]
Bk % 723 B OBV FHEEE DT DOy AT BT G B CHIME R S SRR 1) 2 2L | 18 &
DR S Z LA KRR S R R T D RE 122 D,

(BEX—7—F]
FHFSERE, FiiR ), BERIREIER . R ER A € SCHE AR
(BEABRUVEBES K]

RO T EARIZ2 B, - 5 DI T T IEBF AT D, e LSRR IEARLL | i B/ 0 LB D
BEATH, ZORFETIT, B UG | Se3E CHED T R REO LI SR S DI A HOfE | @
HEDMBEEL, TERI TN 5 MR BUTIEN 52 8% BT, 735 ANII>T, B
T DRV DFEREOIR, L LD ORE 7 L OE %7, i .
20 NI DSZIHE DR ELOD T, ZaENZ W EE I, MIENSRSGARETT,

(RXHE]
1. B PRSI OB A AL FOFLfF
2. iLFO B, R, M, THSOKBIIEE
3. 1. 2, \THS<ERIOERH
4. B NDMERLLT=ZRKIOFRH]

(#F71E])
Bt 7V M 95, KR8 D5 B O & B ik A ML AL O 7R,
(€= )

LIFUD TOR 535 3L : Robert A.Day/[35] 3RS /7R : AL,

2 BV AIGRI LD T A B/ L, 3

SRR LD ~ ATV ). oV /3 BIEPRI/FRHREE, .

A B RGER LD FEEZ S BIORFERBOGN N — /o R — /3 IR/ BRIt
(REDFME 7 % & FHEEE )

P AL TR B K ORRBRIC KoK A R
(BE=HR]

FrizZeL

{l
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