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RIB 9 %E/Subject Categories

SERZE /Faculty

/RFRIZRZHRR (BLRERE)
/Graduate  School  of
Technology (Doctoral Programs)

Science  and

S EERBIE/Availability

/& : /Available

5% /Field /8B - MRREE ;0 /Academic Field of | &£/ Year /1~34X : /st through 3rd
Materials Science Year

sBF2% /Program /& - T RMLSEIR ;- /Doctoral Program of | %2#3/Semester /%6 3 94-% : /Third quarter
Materials Chemistry

48/Category /%8RB : /Courses 2 3 #58R/Day & Period | /X 1/41: /Tue.l/Fri.l

# B1E#/Course Information

B &S 81312101

/Timetable Number

REES 81360001

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

RERB%Z RS FHEERRMNTE : Dynamic Analysis of Function and Structure of Biomolecules

/Course Title

PLUKEL /iR 21E : /KITADOKORO Kengo

/ Instructor(s)

% O fth/Other A R—=>y TR EH RIS 0 — X326t | PBLEMAIE /Project | DX EARIE

BB /Internship &E /IGP

Based Learning

/ICT Usage in Learning

@)

EERBODHIHEICLD
RIB /Practical Teacher

BMBF> YT
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

B | 1. &99EBARICBET2ERBRICE DS, EHLEFSH)TF OREMSSCHAEFERIC S LWTRRT 2L bIz, £YYRE
FOTATHA IV IODHFEEERT 5, 2. EEEDORR BN ERAEE T 27/ v 7 U TILORFEHER, F5ICEFEE
DR EISAIC O WTRIRT 5, 3. £YFL - BARKICED HRAXRTHIEEBROARMICOVWTERT 5, S5,

EMFS  BHRNE LT TN E L TEDRREEYDTFRFNICERET 5, 4.2 RV BDOIFEEEICED W TERIFRIE B
RORISHBIEITEEERY 5,

& | 1. Fundamental theoretical considerations of biophysics be followed by the introduction to the stability and interactions of

biopolymers. Emphasis will be given to the contribution of biophysics to the life science. 2. Strategies for the developement
of nanomaterials for specific recognition of the biologically important species will be examined. 3. Visualizing the intracellular
and intracellular events on the basis of bioluminescence an fluorescence will be discussed.
phenomena with photon-signaling will be discussed from a viewpoint of bimolecular science. 4. The static and dynamic
analyses of protein reaction mechanisms will be discussed by using three dimensional structure of proteins.

Moreover, the biological

v

FEDFEBRZR /Learning Objectives

B | £

ICBEY BRI L BRT 5.
82/ EOIAMEDRRE R .

954 ABFFEMBEEE > TR/ Y BOWEERET 57EE R,
RN TIl4 DIRBEETED 2 NV BOHERICOWT, £ /50 BOIHHE L BIEOIEN SERT 5,

% | Understand the theoretical basis related to biomacromolecules.

Helping to understand the three-dimensional structure of proteins.
Learn how to determine the structure of protein chambers using a cryo-electron microscope
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To understand the action of proteins that have various functions in living organisms from the viewpoint of the correlation

between protein three-dimensional structure and function.

Y

BE20ERE O FHEEX / Fulfillment of Course Goals (JABEE ES&ERI B D &)

B | IO | ik

REETEIER /Course Plan

No. 15 B Topics AZA Content
1 B | 298 OERER AN FICEHET 2EBWERAMRHRT D,
Z | Basic theory of biophysical | Explain the theoretical basis related to biopolymers.
chemistry
2 B | £ &2 FOLEMETHE RN FOREWZFMET 27200, DHAEL L CHAEICOWTHNRT 5,
% | Evaluation of biopolymer | Spectroscopic and thermal measurements to evaluate the stability of biopolymers will
stability be described.
3 B | £#R&2FOHEEERAE LRSS DFRE BRI ET 5. QCM, ERMAAEHE. SPR 7% £ OMEERBIEEIC DL
TS %,
Z | Biopolymer interaction | We will analyze interaction measurement methods such as QCM, fluorescence
measurement deflection elimination, and SPR for the purpose of identifying biological components.
4 B | £#%2FREOIDF /T 7 | EEEDOTV—T08 - BESEE. Ao CICHENBEMNEZARET 2/ T UT L
/AaY— FIFEEEE. FFICEMERE ORI EISBICOWTHERT 5,
Z | Nanotechnology for | We will explain the nanomaterial development strategies that enable group
biomolecule recognition separation and precise separation of biological components, as well as specific
identification, especially the imitation and application of biological functions.
5 B | ®EFN - YRR HAERREYBOFORAD ORI T 5. & HIC FRET LU BRET BRICDOWTHE
B
%= | General theory of | General theory of fluorescence and bioluminescence
fluorescence and
bioluminescence
6 H | S#ARXICEDCARL HARK AR EO—MEwHL O, FICEMIPEZNRE T 2MEANBROATRICDONTHE
EERCD
% | Visualization based on | From the general theory of fluorescence emission visualization, we will explain the
fluorescence emission visualization of intracellular information especially for living cells.
7 B | £YRELICE DKL EPRAATEO—fE/m, . EVRERIICE D HARRECHERABERORAGRL. &6
ICHIPREROIRS E W Z R E T2 RIS OVWTHRT %,
% | Visualization based on | From the general theory of bioluminescence visualization, we will explain the
bioluminescence visualization of intracellular and intercellular information based on bioluminescence,
and the visualization of the behavior of cell populations.
8 B | EREETENEDRSR EBMRRE. EVRL - AR E S I E L TEYH FRZNA SIERFIEFER
FHICERY 5,
Z | Non-linear  non-equilibrium | Biological phenomena will be considered in biomolecular science and non-equilibrium
life phenomenon non-equilibrium science using bioluminescence and fluorescence emission as
signals.
9 H | 2>/ BOIKES BLEFIFERENEZNBLAERTOZ /0 B0 X GRS BiTEs8L T, ¥
VIR BDIFEEEREICOVWTERT %,
% | Three-dimensional structure | Through the latest X-ray crystal structure analysis method of proteins using genetic
of protein engineering and synchrotron radiation, we will investigate the determination of the
three-dimensional structure of proteins.
10 | B | &>/ BDHEE EERANTEAL DBEREZR DXV /XVBOERICDWT, R /NI BOIIREE LD
HEI»LERT 2,
Z | Protein function The action of proteins with various functions in the living body will be investigated
from the correlation between the three-dimensional structure and functions of
proteins.
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11 | B | BREeRR MBI TR THEBREDERX VXNV BOBE LRI OVLWTERT 5,
% | Infections and diseases Investigation of the structural and functional correlation of toxin proteins derived from
bacteria that cause diseases.
12 | B | a0 B0OMEEEICED | MEREEL VB L ZOREBROBEERA. MEBEICEOWRFI vy ITH1 D
KTy oFHAY FIEIZOWTERT 5,
%= | Drug design based on the | Investigate the binding mode of pathologically related proteins and their inhibitors,
three-dimensional structure of | and drug design methods based on the three-dimensional structure.
proteins
13 |H | 774AFEFEHIEICLZE | 7V 7AFEFEMELZAVIZZ VNI EOBEREEICOVTESR
EEYF
Z | Structural biology by cryo- | Learn how to determine the structure of protein chambers using a cryo-electron
electron microscopy microscope
14 | B |42 VUarRTyIFTH4A> A2 YART Yy ITHA VK BHEAERORRARICOVTER
% | In silico drug design Learn how to search for new inhibitors with in silico drug design
15 | B | #3& fiver
% | Summury Summury

B1&5t% /Prerequisite(s)

H

i

ES

RERHENLE (FF -

#38%) /Required study time, Preparation and review

H | LEGRSFONEICET 2E&TOBREICOVWTHEEAH 2\ IH9BIEEOE,IOERL, BETZ 0V FZIRET D
REEE5Z D, 2. EANRUERNLZENESD 0 EMHKL RUEXFELATRTAY 2 7ICHT 2REE252 5,

Z | 1. Consider the latest reports on the separation of biomolecules in terms of interaction or separation function, and give the
task of proposing related projects. 2. Give issues related to bioluminescence and fluorescence emission visualization projects

from a practical and basic interdisciplinary perspective.

HR}E SEZE /Textbooks/Reference Books

B | FickL,

.

& | Not particularly.

PG D =k O E% /Grading Policy

B | BRE, FREEOKERN. REOEMES. REL R N EHEENICIHET 2,

-

gz | Comprehensively evaluate understanding, ability to discover new issues, ability to achieve issues, and issue reports.

BEZ=IEZ% /Point to consider

B O




