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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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Physics of Protein Molecule
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The aim of this lecture is to review the most general problems of protein structure, stability and function
and introduce the concepts and theories. Basics of thermodynamics and statistical mechanics to solve
these problems will be required to pass the examination.
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three—dimensional structure of protein molecule, thermodynamic stability, calorimetry, molecular function
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The basic points of the chemical and physical structure of protein molecules and of the statistical
mechanics and thermodynamics required to understand this leccture will be briefly reviewed in the
introduction. Main topics of this lecture are thermodynamic transition of protein molecule and molecular
recognition. Calorimetry, which is the most effective method to study these problems of protein
molecules, is introduced briefly and several experimental examples are reviewed.
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1. Introduction

. Protein structure

. Cooperative transitions in protein molecules

. Protein stability and differential scanning calorimetry
. Protein function and isothermal titration calorimetry
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Protein Physics, A. V. Finkelstein and O. B. Ptitsyn, Academic Press
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Reports on several topics on the lectures are evaluated.
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Basics of chemistry and physics on protein molecules, and of statistical thermodynamics are required for
the students to attend this lecture. All the students who want to attend this lecture should consult the
instructor before the first day of hits lecture because this lecture will be given only when AOTS students
want to attend it.
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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_




EHEL YR BE  2Bu  17H

Advanced Computational Chemistry

(E%R]
b 5

[(BEZEF-IXEHKE]
W1 4545

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

[(BERBRUVEBERE]
T —HR—R T 7 RAL, ZIDBEONDIERITIE ST, ZilfH % H G R E AV TR 2 7235 2
—2ERDD,

(€:EICT=D)

TV TNy VT =R =R

IR

o FEE A

. Protein Data Bank

L EN R

LE®UT v aiE

. MR O ATARAL

. GenBank

. SR E T

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

OO0 Ul Wb+

(BESR]
ZL i H7RFORTRANZ 17T DEARR TEHT L FMARYRUNIXA < REEX 528, B A= L2 ED
2L BROWWWZ Z0 9 — DO IR D30 5 Z L ASATHEL /R DD T, AMEaE TR 3 A 252
PRSIV COD TRHERARNT A ) 2325 L TV RIFRE O FEE A L TORWEBALO RGN EETH D,
[BRA—LR—TF7 FLZX]

http://bio.nagaokaut.ac.jp/ nonaka/syllabus/keitok
T

_‘I‘I_




PR T P4 o R 26 1%

Advanced Neuroscience
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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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differentiation of the neuron and glia cells, migration of the neural cells, axonal guidance, neurotrophic
factors, synaptic plasticity
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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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. Neural induction

. Differentiation of neural cells

. Brain formation and gene expression

. Formation of the cerebral and cerebellar cortices

. Activity dependent formation of the neural network

. Neurotrophic factors and their functions

. Synaptic plasticity and higher order function of the brain
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Lecture materials will be distributed
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Neuroscience Bear, M. F., Connors, B.W., Paradiso, M. A. Williams & Wilkinsft:
Fundamental Neuroscience ZigmondHff#E Academic Press
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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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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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Advanced Gourse of Enzyme Technology
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Advanced Microbiology and Immunology
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Advanced Course of Genetic Engineering
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Bioinformatics
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Advanced Cell Motility
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JNER SR
[(BEEHE]
RSO B ER) T2 ), EEE R T2 ONEEFiITRET D,
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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

(BEABRVEES K]

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,

_23_



XABD TSR B 286 2%

Advanced Physical Chemistry of Natural Polymers

(B8]
$5K 5 (SUZUKI Hidematsu)

(BEEFITERKK]
Bioengineering Bld. Rm 555

(REBHMERVERBE]
After careful study students should be able to
Define the structure of polymers.
Estimate the dimensions and stiffness of polymer molecule in solution
Describe the phase transitions of polymer solid
Define the gel.

(BEX—7—F]
Primary and Secondary Structure, Configuration, Conformation, Molecular Weight Distribution, SEC,
Average Molecular Weight, LS, UC, Thermal Analysis, Equilibrium Melting, Glass Transition, Gel Point

(BEABRUVEBESX]

Objectives of this lecture are to introduce for students the structure and property of polymers. They read
the handouts supplied with help of the lecturer, and understand the concept described through discussion
with the lecturer.

(RXIHE]

Natural polymers and Stereo regularity

Molecular Characterization of Polymers
Osmometry, Viscometry, LS, UC, SEC

Primary and Secondary Structure of Polymers

Thermal Analysis of Polymer Solids,

DSC, Phase Transition, Glass Transition

Gel and Complex of Polymers

(&HE]

Handouts will be supplied.

(85E]

Any textbook on Polymer Chemistry, for an example,
M. P. Stevens, “Polymer Chemistry, an introduction”, Oxford University Press. 1999.

(REHR D FHE 75 ik & Bl IR B )

Examinations will be held to appraise the results of students.
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ke sy kot EE 2B 2%2H
Advanced Cell Biology

(B8]
ot it
[BEZF-ITEKE]
£ )1 B4H556 58

(REBMERUERBIR]
HUOREE LREREIZ B3 DR D B DR A AR50 | INOHB NS AW 2R A DT LA AL D

(BExX—7—F]
EMOHEAL, 53 TSI RE~

[(BEABRRUBERZE]
A DG IE EASRE D BT CThH DM, 2 NG Te ZARI AWM ZAED BT T, ZOZERMEMHBIL
TETBRATE(LEIEA TS, IR T DTS — T 12 LUROBIJEIC Lo CHREMS NN ST
EZBIVTODD, Fli OIS A F ORI Lo THTRELF N EBAL LA T D, ED X701
{LERINE 2 H5NDDE | BT DR IR D E N7 T 5,

(€:EIEED

. BRSO

. SRR A DAL, .

IR O Al B SRR

RIS A ‘

ARIRTS A DR

. R EE LT B DL

[#F&E]
B2 ED T, SV Ml 5,

(8&E]
MBS U T BT 5,

(RS DT A% & SMIEE ]
LAR—REFRL ., T ORISR Ra i e 95,

[(BEZFIHE)
AW D R a3 D Z L A R4,

OOl WD —
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Technology for Biomedical Equipments

€EEE-4=))
BAR —B
[(BEZEF-IXEHKE]
EWIH654 5

(REBMERUVERBE]
BUEDERR T8 722 TR EA O T2 UICIE— 720 b el 2 2euy, EFRBLETHVG LD T
# 2 MEREZR(Medical Equipments)&FF57)38, Z ORFFERRJE « 22872480 H « ORST 8 PRI 3 Rp k72 sk & ity
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) RS 41L%, . ;
ARG CIIBUE RIS THOLI TODERFTOMERRR S A7 L0 B - 16k - 22 4272 7 1R D Sl
2R T D, EEMEMEG S IAE R LU CTRSIET TR B BT E GnE R 2 ® O, ki
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
WTHNRIDEZ b D, THH L TEPICHBRT DBRCER AL 7 LX 238 T H MICHm CF
DN ETED L HERET D,
[BEX—7—F]
AR AT A R T ERHZETE EHAERTSE
(REABTRUREARE]
BREOTEHLERERG LT D, B34 — N — N O TER EZ LIS FEME# G O ELE
iEZE O BEEROBURZ D, ML BUS A LE IIEBDOA =D N— 12506, 52617
— IOV TLR— M EED B DRI TRETHILEFE LT DGroup Arbete3iREILD,
(€:EICT=D)
- MEPE SRR
- = FHEHEAT
ERBLG D IE AL
HARA A= 7 e
- AERHIEARAT S TR
IR AT A
IV RTT VAT N
- [ AR O etk R
(#FE]
MEBAR B & : [MEH I~ =271 |, a4k
(8E&E]
Per ASK/ Ake Oberg :[EEHZ T %), 4755
(R AR DFEM AL & FMEIEE ]
EAEERBR D L LR — R D H B L TOGroup ArbeteDEE pIZ K0S SRR 5,
[(BEZEIA])
AGERLBIELIOET HLOIL, FHB3E O R EFL T ) B L OFEMAED PR 5 | 2 B L C

WDNFIZITZ USRS 2 NMREERIAE B2 D MGk 2 A 52 LR OND, FIFEAED TR LR
T2 2B L TIE AR TR 42 SR i 2 i 2 TR ZENEEND,
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Advanced Bioengineering 5

(Es%A)
O

[BEZF-ITEKE]
JEH EEEAN (BEEE20E 1ol — A Whfi5565=)
(REBMERUVERBE]

A AN A BRER R, NSN3 585 M8 Z R 572D D F B E L Tl I Y
OFNANE ZHNTWD, LIL—F T, AMICRT2EEZEIIND T, BESAERRR~RIT T
BRI ESINER 4 IR VR Z oD, HIERERER IOV T TEA T IE R BRI IR Lok Tl 2
1To72 LT A IR BRI IR N0 DB D3 s - FLa 2 ) ORF T2 fikay, 21 ERC IS R 7= & E o
TEERTHILEAET D,

[BELX—7—F]
BAR T Z AN, BARSERE, BREEIE, 77 AN AT 4= —T gy
[(BEABRUBERZE]
?ﬁé*%t%@:&iof/ﬁ%\ FEREME A b BRET I LE I Z SO\ T TE AT B D B 0034 B

[IR%1EEH]
L. BB OEH )55
2. AR RE LB n 1L )
3. BRI CEAR TR A )
4. VoAABY A T T R X A VB H D F A
(#F71E])
L
(€=
L
(R AEDEEME Ak & ETEIE B )
LiR—hZ k5,
[BEEHE]
STt E OB IS NDOEL E ThD, £ HERTITONLOT, BERIITEE 2L,
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Advanced Bioengineering 6

€EEE-4=))
A FnsE
[(BEEF -1 EKE]
e s an (MR B E A iid54)
(REBMERUVERBE]
HIERER BE R RS A BRI R D AR LR D 7200 213 W) D A SRR OB ML 72 D, BHIIC RLOILDIE RS
Gl R AR E T — RIS oA A= T Z BN B TH DN, J8 PO BB 2L 08 i D 1R A%
T BRI 9 DR O BRI B M 2 SOk, \
Rt Tl 0 TP FIEE IS A ST EEOIRMED LY 2 JERE N AT 50y T A B
HTFUER0, Gy T OBNREZ ATRE 5/ S A A A=V L T B & A R U R A O R 3Ra L  ihs
AR AR T DAL A D53 F L~V TOBRAAR L BREEA N AR OVE 72 EF R DA AT 2 7
o —D RO A 52 522 BT 5,
[(BEX—7—F]
FNENTERAREE, BRIEEARN A RAF A A=V T
[(BEABRRUBERZE]
M P 5 HURIEIZ T DA A OBE] | BREEAR 252555015 E OB, 36 LOERN O
DFNDA A= TN T CELTET T DO R Ao <1 %,

[IR%1EEH]
1 KANTE BB EIC BT A4 O&E
2 BRBEARL A6 D S0 O
SAERHNDIERDTRNDA A=Y

(HHE]
7L

(8E&E&]
L

[ A #E D FTM 5% & SR E ]

LAR—MMZED,
(BESER]

RIS DR BRESNAF H Th b, BH R TITHLNLO T, Bl IIIEE 7528,
[BBEAR—LR—TF7 FLX]

http://www.sut.ac.jp/edu/gakubu/kyouin/bs/kuchitsu.html
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Advanced Bioengineering 7

[B8E]
Wl —%
[BEZF-ITEKE]
FEH ERE AN
(REBMERUVERBE]
DA Ral—ar O OWTEMREL | BESH - ZHEOREE SRS T2 %, 0 i 3al—Tg
ORISR DR EZ NS BRIE T,
[BEX—7—F]
D Ralb—ar FEHOME SRR, Bre—X
[(BEABRRUBERZE]
S Ral—arOREEER SR LU
BEIZOWTHRN T 5, RS ¥
[B%15H]
1. 5T Iab—arORpE
2. Blu—A - u—RAFEARDOS T 32—y
3. FEHO Sy o 3al—ay
4. N 7 2B SISk o R EE
(€ ¢=E )
L
[8EE]
2L
(R AE DL Ak & ETEIE B )
[ N N
[(BEEHE]
PR TT 5 DRI BESDF A Th D, T EZR TITONLO T, BRER IR T 528, 7
B, ERZEROR—LR—=UN FEROTRVAIZABRIN THDLDT, BIETLINEINDSHIZL TS
V.
[BRA—LR—C TP FLX]

http://www.bsk.ynu.ac.jp/" nakayama_uedalab/ueda.html
EH —%

%, B OIS OIEHD 53 T2 Ial — 2 a RO BUR LRk
W2 BT AL DB NI OWTHEEFR D T\,

_29_




4R T PRV MR 1Eu 2%7H

Advanced Bioengineering 8

(E%R]
Bl 1A

[(BEEFIRERKLE]
e B (RO KPR FFee & UM IR E A2 e-mail: suyama@dna.c.u-tokyo.ac.jp)
(HEEBCE T — é%ﬁ?%%)

(REBMERUVERBE]
DNAZ B a—# %, DNASY - CF — 47 ul T L0 RH L, ZDO MG Tt BB EI Tl = M pay
B a—HThbH, ;tb&’) T AR T OGRS L CHFED D BT, Bl Cld A4
T 77 raP—~ERT A ENE B SHUITD Td, A Tl THZbatE L3, DNAZY
Ea—ZLFEDIIRAL Ea—RD, B Ea—Z L[ TR EI DD, EDO LSRRI OO
MIZONWTESEEBIT, AMERDSHELOBE CES LR AT A Hifd 2222 BHIET D,

[BELX—7—F]
DNAZLE 2—HF Fa—lJo Ty NAFALTHITATA NRNAFT T a0 — F )57/ a—
[(BEABRRUBERZE]
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THEELIZ, ZNHODNAFHE DK GEFRFHT D720 DO FIEGRIZ OV TR~ S, BiAF 72 G
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AFT 7 )P —ZRBITHIEWAE, J T ) a— 2B D H SR b ~D TS RN OW TR RS,
%SA;\%Z/E i%é?}:u\%ﬁﬁﬁ%i 14%%‘5@2&%m\ AERIZRD HILTWDEE & 7R B RT
ZOWTH

(€:EICT=D)
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2.1 FHE ATHENE
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2.2 Bin12W
2.3 MIRAPNDNAZ B2 —%
2. 4

3.1 7 ur 7ATﬁE7‘£ H SRR b
8.3.2 /3 A¥EY
8.3.3 DNAT} /~ v

9. N Farta—XL L TOEME

(€ ¢=E )
B2l
(€=
1) DNAZI B 2 — 2 A B O - MR 250, B2 AER (2001).
ISBN4-563-01549-0
2) Fa—U T~ o LA RO PRI, B REE (1997).

ISBN4-563-01492-3
3) Feynman Lectures on Computation: Richard P. Feynman, Penguin Book (1996).

ISBNO-14-028451-6
(R AEDFEM AL & FMEIEE ]
LR—F

(BE=E)
TR 5 D AT BUE I BIRES DR B Thd, TR TITONLO T, FRERINITEE 528,
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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 material is one of the most important ones 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)
(REBMERUVERBE]

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 to 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

_33_




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 FHT 75 3% & ARl 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 S 2B 2%H
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 RE 1B 152H
Abstract Writing

(B8]

Py B+ (NOSAKA Atsuko)
[BEZF-ITEKE]

FEF EEEAD (LSRR T A4 25 5 28)
(REBMERUVERBE]

B2 223 B OB FHEEE D 3T ATy B AZ RN I IV G CHIMEZR 5 SCHEfiRRE a2 pk L T
RIS Z LI R S SCER BT DRE) 238D,

(REFX—T—F]
FHASERE, 9 ) BERIREIER . R ER A € SCHE AR
(BEABRVEBES K]

Bl 3ET BARI 22 B0k - R EDHEAT T IE B LT D, BRI EbFifRa AL L | 5T BHI D
BB ZAT), ZORFETIE, R a7t A, 55 TEDN MR EO TG 2 8 DIE A rIREIC
ML EDME ZL I‘?—%E%T“*EQE’JKﬁbnéﬁﬁé%ﬁfﬁe:'ﬁ%hé:k%:&’)é"TO THFANMII- T, B
T DRI WD FEREC SR, LD E J572 8 OE %179,
[IR%1EH]
1. — BRI R B O B SRl F O BefiE
2. FLFEO B, FEE, fim. THIZEOFBINTEE
3. 1, 2 (ZHASERIDOIVERHE
4. K NDMERR U= EHRI O USHI
(#F71E])
Bt 7V Mt 95, K58 D5 B O & B ik A ML AL O 7R,
[8EE]
FREOEITIZAEDETHEN T 5,
(R AE DL Ak & ETEIE B )
SeE L PR BRI ORBRIC L AR A AT
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