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Special experiments of Bioengineering 1
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Special experiments of Bioengineering 2
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Topics of Biochemical Sciences
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Advanced Molecular Biophysics
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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.
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protein, protein folding, structural stability, hydration structure, hydration thermodynamics, hydrophobic
effect
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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.
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The lecture is given based on a lecture note supplied and related materials.
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Evaluated with the score of examination and attendance to the lecture.
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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
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Genetics and Plant Biotechnology
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Advanced Computational Chemistry
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Advanced Topics in Protein Engineering
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Advanced Neuroscience
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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.
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Keyword:

differentiation of the neuron and glia cells, migration of the neural cells, axonal guidance, neurotrophic
factors, synaptic plasticity
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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.
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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
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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 FAM 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.
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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.
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Electronics of Organic Materials
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Advanced Polymer Materials for Bioengineering
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Spectroscopy of Polymers
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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.
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Whole explanations will be supplied with PowerPoint. Maling list will be used for supplimental explanations
and other contacts.
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. 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
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No textbook is used.
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Based on final report.
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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/
A AR — Ll —
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Advanced Gourse of Enzyme Technology
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Advanced Microbiology and Immunology
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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 Gourse of Genetic Engineering

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

(BEEF-ILERE]

Room 365, Bioengineering Bld.

(BEEXENRUVERBR]

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.

(RXHE]

. 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 FAM 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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& REHE PR MR 1Eu 2%7H

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,

[(BEABRUBERZE]
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
, PR OB SR B A R > N ORGEZ D35,
SOER 164 FEBH T,

i,
EIE
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EYER TR BE 2Hfu 2%H
Advanced Cell Motility

(€EEE-4=))
FAEF 2E—RR
[(BEZEF-IXEHKE]
W1 H 16562

(BEEXENRUTERBR]

AW BN 2 AR BLINE OBLSNORLIR 52 E% R0, FHEME LR OBINE ICL > THER S D
HRE R TR R TR T DT D,

(REFX—7—F]
H7E ., EWEE), NERRCIE, PERELH
(BEABRVEBES K]
%‘Té’lgﬁﬁﬁ§%iﬁ®iﬁ$Faﬁ&:’A%‘%Lké%iﬁ-@]Kfﬁfféﬁﬁ%ﬁi%’i’%ﬁb\ ZOREIZHDHEZ TN %

€25 202D

1. AEE VB A ) (31H)
2. M ELAI (338)

3. PEBHIE (338) i
4. A SR S AT EE (31H)
5. B H B OHTE (33)

(€ ¢=E )
BRZED 72
[8EE]
FABFZE—RR T PNEB BRI S 1AM A ) (FF 4L, 2000)
(R AE DL Ak & ETEIE B )
JNER SR
[(BEEHE]
SO NEERE R TR ONE LIRS T 5,
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& RER AR BE 2B 2%H

Biological motility:Advanced course

(B8]
A% & (HONDA Hajime)

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

(BEEXENRUVERBR]

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

(&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 FE 75 3% & 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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RXABD TSR B 2BA6 2%

%
Advanced Physical Chemistry of Natural Polymers

€z E-4-D)
R FHin
(BEZEF-ITERKE]
W15 Rb55 %
(REBHMERUERBE]

FINE) R OLOBRIK, TRHRELTHOTCOBCIDR TS, EbIE< S o
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.

(RXHE]
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 FHAf 75 ik & Bl 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=IHE]
S TR AAE L R BB O TR IR & 4 i MERR | 2R IE L T2,
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ke sy kot EE 2B 2%H
Advanced Cell Biology

(B8]
e i —

[(BEEF -1 EKE]
£ )1 B4H556 58

(REBMERUVERBE]
HR DR S SRS REIC BT AR TR D I DR B2 B E 2 2230, IRV REF S A AR Z A2 L2 HNET5
o BIFETHEMD RN EAL DR RL 208Nl 2 iR 52 L BAEL 95,

[BEX—7—F]
YDA, 73 DI RE~

[(BEABRUBERE]
A ORI LRERE O HLATL Th DM 23 & N[ B e 2RI M AR BT Tnd, ZOZERIESHBIL
TEIBREZE(LEFEA TWD, HKICE T AEERITS — T v RO ZEIZ Lo TSN =D 191z
B2 HIVTNVDD, FOL ORI WSO R Lo TR 2 AL BB LG T D, ED IH7eitk
(EFRNEZDNADE ORI S X DRI T 5,

[IR%1EEH]

. B o L

. R A Ol

. AR O R ACHLE B CAHKR L

BRI A ‘

BRI A DR )

RS LU COAEM OB (7 L, I, B, FEOH O ER)

(#F71E])
BZED T, TV NEEATT 5,

(€= )
MBS U T BT 5,

(R AEDEEME Ak & ETEIE B )
LIR—RERR L, OB RETHEE T 5,

[BEEHE]
HRa AW 5 D F R ENGR N D Z LA RIHREE 5,

OOl WD —
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EJEEEs T BE 2B 2%H

Technology for Biomedical Equipments

(€EEE-4=))
BAR —B
[(BEZEF-IXEHKE]
W1 HH654 5

(REBMERUVERBE]
BUED IR 138 FE 72 LA EART OB T 22 LITIE— A 720 &b R L 2720, EIRBLE T HVHID TR
# 2 MEREZR (Medical Equipments)&FF5 7038, Z ORFFERAJE « 22872480 H « ORST 8 PRI IR R 72 1k & T
MNEREI, P il 2 [ A2 1K T.22(Bio-Medical Engineering) &2V ME L0 EERR 25 45 LT K T2
(Clinical Engineering) &R, BEFIR I R PR T 223 (Clinical Engineer) 72 IZME#: i (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
WTHRDRIDOZE 2205 LFE LU TEFRICERNT DBRCERAZ Y7 Lt 72 18 CH MmO
DN ETED L HERET D,
[BEX—7—F]
AR AT A R T ERHZETE EHAERTSE
(REABTRUEREARE]
BREOTEHLEEELTE LT D, Bl IA — A=~ RO THER EZ2 1 OIZA FEMERE SR O ELE
G2 O BEEROBLRZ D, BALIUSA LH ITEBDAL =D 7 NV —T125071 b1, GAbiveT
— IOV TLR— M EED B DRI TRETHILEFE LT DGroup Arbete3iREILD,
[B%15H]
- MEPE SRR
- = FHEHEAT
ERBLG D IE AL
HARA A= 7 e
ERHIREIRAT TR
EIETE R AT L
cANIVARITT AT I
- [E it s D22 M LA HE M
[#FE]
MEBAR L i 2 : [MEE T~ =271 ) 2w )4k
(€5 )
Per ASK/ Ake Oberg :[[E %4 T.5% |, 475 %

(R AE DL Ak & ETEIE B )
EAEERBR D L LR — R D H B L TOGroup ArbeteDEE pIZ K0S SRR 5,
[BEEHE]
ARBBREBELIOETHHLOIE, FE3EDE R EH] AP | B L OEAED TR 22 2B EL T

BAEL LT AUCTERT % A AR A4 B0 M AT 9 5 LRI DD, £ HAED AT,
) B UC I A K TR B0 LR 72 Bl i 2 C < e EN S,
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Advanced Bioengineering 1

(Es%A)
(RiE)

(REBMERUVERBE]
I NIEERAEFECT 7 O, EEORLER Y | S B T S QOB IER I 220 A
Wb, HEDOHTHEHE (A. oryzae) 1% H AVEORLIE 2 X2 R IDFEEEPEIZE I, AARICE
W TR EEZLD ., MERTEMFAZ2OI LT ) MW7 E DI FENED BTN,
[(BEX—7—F]
#e | Aspergillus oryzae, BIn TRHT. 7/ DG FEEEAPE
[(BEABRUBERZE]
AR TIIIE ~FRTED 2B D DB AR BIFRNT BT S FRAT DR BARTE RO IS IOV TR 5,
[BXIEH]
1 F8A e B D BRI RHT H i
2. 5871 DREHR M HE
3.3 hE DB R
AFRHE DT ) DENT
5. 88718 OBARIE RO
(#F71E])
RIE
(€= )
RIE
(R AEDFEM AL & FMEIEE ]
RIE
[BEEHE]
SO T 5 ORI BRSO R B THD, R T AL ERRIGEEICBITHL D THD,
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Advanced Bioengineering 2

(B8]
TR g —
[(BEEF-ITEKE]
H At B S0 o i A b s e GRS T iR T 1-8)
esaitoh@ngt.ndu.ac.jp
(REBMERUVERBE]
A OFEHN (8L T) LZAUTE SN THANL TONL LR 7 (R A E) OfEEREZFEH L T 2
NONHEREF THHZLERET D, o
[EWEIRE B W AR T30 07 AT T a5 #E H NS R TEHILEEERELT D,
[(BEX—7—F]
?“/A\ TuTAIVA EABOELEEE, T uT T —Y, ST T —EA e — Jare o hFas
g
[(BERBRUVEBERE]
NEn - & T FE 2B EE T2 OSLE DA E LT 2D E TR AR SR D N R
FRERRE DB CIEM T 2515 2E47 D,
IV DANZIDATAR Y a— RO T A H AR U252 T35,
[BXIEH]
(1) ERT ) DEMOTE R (&R E L TOE MELs T-ALA)
(2)EHEOEEEHEE EMERELTCOERE)
(3)Efn - THICLDVarv e N ar A DARE
(4) FuF 7 —¥ DR G LA B E
(5) BT 7 —PA L b X — DR 1E L AR PR e
(6) AE(RBLHERE
(#BFE]
FRIZHRELZR U,
(8&E]
(1) BERALZHET 2217 07 7 —B LA RKERE | So AR —fm (R B FFRIA)
(2) Biological Chemistry Vol.384, No.6 (2003) Walter De Gruyter, Berlin, New York
(3) Biological Chemistry Vol.379, No.2 (1998) Walter De Gruyter, Berlin, New York
[REAE DA% & FHEIE B )
LR — R 2E O H IR IR A BB L CREm 35,
(BE=EIE])
R C, EHE TREEE T THREEELTRLIE,
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Advanced Bioengineering 3

CEE)
(GR7E)
(2% B 1R V2R B1E)]
AR T B L 7 B S DT E 3 BF & D) A BIL R T 5.
[Bgr—7— K]
Wi, IR, TR REA A3
[BERERVEBEHE]
PR RE T B L R D RE 7 ATV, ST, -
ST, RN, AR - ML AT A A 7 | B S il

(BE=HR]
KOVRTT 5 DI BRSO FH Th D,
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Advanced Bioengineering 4

(EL# K]
A[H 4f

(BEEFITERKK]
N T i
e o VAT R R R - [ 2 BB & AR AR A 22 FE T - AR AR S Y
E-mail: yoshihom@fmu.ac.jp
(X EHMERUERBE]
LAY, SR OEODOREBEREL TRE T 27D DT AT AEL THIRR RO /LE
;/C@Jg‘;@?ﬁ'fi%éiiéﬁ)ﬁ’éﬁ%%%%ééﬁf:o ZIZTIE, ARG HERF D70 DIF SIS IZ OV
>
[(BEXFX—7—F]
FVES RMEaRa=r—ar HAE | AR MRNERISE (7 TV ) AT HidE
N IR Ay
[(BERBRVEBEALZE]
G Wi
(IRXEH]
OB
LRI O FEEE &5 2%
AR HLL A N E ~ D5 E (i NS s )
T AAT GHRURIB X —F
+ A B K] -
Sl
NERIBEO R FE LD
(HHE]
FRZHRELZ
(58]
HlfE D 514475 (NewtonPress)

(REDFE 7 % & FHEEE )
A=A OREGE - HEFFIZ 31T D O TS EZR S D M OV T OB EE 2 L AR — MZ KD FHIE 4,

NOo otk wN =
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Advanced Bioengineering 5

(Es%A)
(RiE)

(REBMERUVERBE]

AN BN R R, AR ENCE R 3 2R EZ iRk 95720 DO FBe L L ClEAn -2 Y
OFANE ZHNTWD, LInL—F T, AMICRT2EE TN T, BESAERRR~RIT T
BN RS IR A 7m0 VB EE 2 > TD, HIBRERBEIC DUV CCE D72 IEMEZR BUIR IR Sk Tl %
1To7- ET & 3 IR DI Do B ARG TR XY OBFFTIZfili, 21 AR 72T ENZ o)
TERTHILEZ AT D,

[BELX—7—F]
BAR T HEY) . BARSERE, BREEIE, 77 AN AT 4= —T a3y
[(BEABRUBERE]
?L%*%t%&a:&ﬁof’ﬁm EREVE R L, BB A IC DWW C TR AT I D F R a2 D004 <A

[IR%1EEH]

1. B A OE 1A

2. R E B AR R Y

3. BREG I S8R 7-HE L AE YY) )

4. VB Y A T T X A VB H D F A
(#F71E])

L

(BB D FHAf 75 ik & Bl IR B )
LAR—MZED,

(BE=ER]
PRRIT S DA BERE IS BIRESILOF B Tho, R TITONLO T, BFlRERHINICITER 528,
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Advanced Bioengineering 6

(Es%A)
(RiE)

(REBMERUVERBE]
HIER BB P RO A R I A D AR IR D T80 | 213 KW OO A SRR D BRI L 70 D, B RO DA R0 %
S R AR IR VME T — R ISR A A= TR DN D TH DM, JE PO B 25 Lo i D2 A% T,
IR T i D AMRF D B BE S BRI 2 8 S ORTS, \

AR CIL 0 FRIR TR TR L AT E X OMRABD A W RE 2 IR A | AT 3255y 1 /£ B

UL, 68y T OBNREE AT 3D/ A A A A=V L Bl A Rl U A A A alal L i s
B AR DA A D5y F L~V TOBRAAE L BREEA N AR OV 2 EF R DA FT 2/
oY —D RO EZ 5252 BRNET D,

[BEX—7—F]
FNENTERAREE, BRIEEARN A, RAF A A=V T

(REABTRUEREARE]

FA I AR IR 36T DA AL DRE], BREEARL A3 20 i 055 OB, 36 JOVERN O

DFRNDA A= TN T TCELTE T T DO R Ao <1 %,

[IRXIEH]
LKA TS BB I BT A4 O&E
2. BREEARL AU 9B S E O
SAERHNDIERDTRNDA A=Y

(#F71E])
L

(€=
L

[REAE DR A & & FHEIE B )
LiR—MZ kB,

[BEEHE]
R TT DR EICHES AR E ThD, SEH R TITONHDO T, BRI E T8,
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Advanced Bioengineering 7

(Es%A)
(RiE)

(REBMERUVERBE]
DA Ral—ar OEFECOWTEREL | BESH - ZHEOREE SRR IC B 328 %, 0 i 32 —Ta
VDL N =VINES S SURDIDE. o /b S AN e BN = 3 P R
[BELX—7—F]
i Ralb—iar, FEHOMIECKRE, Bre—2
[(BEABRUBERE]
BT Ialb—arOEEREE L
BEIZOWTHRN T 5, RS ¥
[IR%1EEH]
1. 5 FiIab—arORpE
2. Blu—A )L ua—RAFEARDOS T2 — gy
3. BEHO S T2l —g
4. NI AR ERERD RS
(#F71E])
2L
[8EE]
2L
[RAEDEEME Ak & ETEIE B )
LiR—hz ks,
[BEEHE]
STt E OIS NDOE E Tho, £ #ER TITONLOT, BERIITEE 2L,

% B OFH IO OIS DS T3 Ial — a RO BUR Lok
]

% i
BT A DE NN OV T EEZRO TV,
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Advanced Bioengineering 8

OB fif

2

s

3

(Es%A)
(RiE)

(BEEXENRUTERBR]

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

(BEABRVEBES K]

AR RE T A IS B L2 ST O Ry 7 AT DWW T, AN D RO E |2 L D3R 21T,

(BE=HE]

PRRIT S DA BERE IS BIRESILOF B Tho, R TITONLO T, BFlRERHINICITER 524,
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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

(BEEXANRUVERBR]

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

(55E]

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)
[BEZF-ITEKE]

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

(REBHMERUVERBE]
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—T7—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 Science and Physics”. Each student should read the given
paper carfully, 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:

(#FRE]
TAKENAKA:

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

(558]

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)”
W.R.Sorenson, F.Sweeny, T.W.Campbell, “Preparative metods of polymer chemistry, 3rd Ed. (2001)”

[ #EDF 5% & FHMEiIEE ]
TAKENAKA:
Students will be evaluated by exercises in class and reports.

NISHIGUCHI:
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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.

(BB D FHAf 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-ITEKE]
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.

€25 202D

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 DR A & & FHEIE B )
Homework (40%), Quizzes (20%), Final Examination (40%)
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Abstract Writing

(B8]
Py B+ (NOSAKA Atsuko)

(BEEFITERKK]
HH BRI
{550 B I EARB 27528 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, ZORIETIT, B U FE7r | S03E CHED I RO HLI LR S DI A HOfE | @
HEDMEZL, T T MRIEDNS HERR BTN L 20 ST, THF AN T, BT
DI VD BRSO S ED DR E F 7B OB E1T, ] N
20 NI DSZHE DR ELOD T, BN SV E 1, MIENSERSGARETT,

(RXIHE]
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,
(€= )

1. 1ZLH TOREJeERR 3L Robert A.Day/ [F] LA/ AR FLE,

2. BYAIGEG LT T H AW BRI, )

3. BHEvaham LD I EE ~ A v ] T /35 RO/ AR R, ‘

4. FHEYERm L DOEES ST B L OB AR O /N — /AN — /35 AR/ BUR LA
(REDFE 7 % & FHEEE )

P AL TR B K ORRBRIC KoK A R
(BESFH]

Friz7el
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