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43%8/Subject Categories

FER%E /Faculty /REBRTERPIAAR (FLRARE) | SEERB/Availability | /5 :/Available

/Graduate  School of Science and
Technology (Doctoral Programs)

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 #5BR/Day & Period | /% : /Intensive

# 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

BUHES /3tFT 215 : KITADOKORO Kengo

/ Instructor(s)

% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning

O

RHERBRODHDHEIC &
Y=

Practical Teacher

HE

/Numbering Code

TRy

BEDBR - IE Objectives and Outline of the Course

H | 1. 2B FICET 2 ERERICE DS, BELERSD T OLEMSIOBEEERICOLWTHERT 2L I, £YE
FOTATHA TV IADEFEEZERT 2, 2. FEBRDORE NEB 2 AL T2/ 7 ) TIL ORI, fFICEARHERE
DM ELRBIZDOWTRRT 5, 3. EWRN - EHAFENICED <HARARCHIREBBROAIBICOVTERRT 5, &5I,
EYRI - BRFERE TN E L TERRAREZEDDFRENICERT 5, 4.2V /X BONEBEICE DL TERIERIIHE #E
RORISHEBRBITEZERS 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. Moreover, the biological
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.

FEDEEFIZ Learning Objectives

B | £S5 FICEET 2B mINERTERET 5,

KX BDIPEEDERZRD D,
I IAFTBFEMREZFE > TRV RV EOEEZRET 2 AERZFR,
ERANTEA OBEEZFTF DX /X BEOERICOWT, X/ BEDOIFREE L #EEDHEREN» OERT 2,

% | Understand the theoretical basis related to biomacromolecules.

Helping to understand the three-dimensional structure of proteins.
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Learn how to determine the structure of protein chambers using a cryo-electron microscope

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.

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIB D )

JBE| IO [ ik

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | £Y)EBSF OERIER EREDFICEET 2 EmNER T AR T D,
% | Basic theory of biophysical | Explain the theoretical basis related to biopolymers.
chemistry
2 B | &0 FORE T (RSN TFOREUZTFMT 27200, DHBES L CRBEICOWTERT 5,
% | Evaluation of  biopolymer | Spectroscopic and thermal measurements to evaluate the stability of biopolymers will
stability be described.
3 B | £ &2FOEEERAE ERR A DRERIE B E T 5. QCM, RARAAHE. SPR 7% EDEEERRIERICDOW
THEITY %,
% | 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 | £ESFRBOLZOFT /T 7 | EERHDOITV—T o8 - BEDEE. o CICRENSREREET 2T/ v TUT L
A= FAFCERE. FRICEMEREORM EISAIC O W THENRT %,
% | 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 | ®X%% - £YHX—KH HKABRREYBUEFOREAN HRHT 5, S HIC FRET LU BRET BRICDWTHE
BERER
% | General theory of | General theory of fluorescence and bioluminescence
fluorescence and
bioluminescence
6 B | #AeFLICED AR HAFA PR O—MEmH, . FICEMREZNRE T 2HMIEABRO RIS ONTE
T D,
& | 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 | £%FLICE D AR EYFRA TG CO—MERD S, EMRILICED GHIEAKRHEREROAIERL, &5
ICHIFIERDOIRZ W Z MR E T HARMICOVWTRRT %,
& | 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 H | R IETENEDRSR ERBRE, EYHRI - BARNE S 7T L E L TEYD FRZNA DR IEFER
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 B | a0 BOIUFEE BLREFIFEREENBLAERHOZ /0B X RERESE BiTEE28L T, ¥
IR BEDIAFEEREICOVWTERT 2,
= | 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 | & /30 EDHEE EFRATEL DEEZR DXV /XVBEOERICDOWT, R /N BDIFREE & HEED
HEBEL LERT 3,
% | 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
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proteins.
11 | B | BReES WRAEB ZRITHMERROEERR /N7 BOMEE L MEERBIC O W TERT %,
% | Infections and diseases Investigation of the structural and functional correlation of toxin proteins derived from
bacteria that cause diseases.
12 | B | 20BN EBEICED | MEEEL VB LZOBREXOBEHER. MHEEEICEIWFZ v /T4 D
KRy ITHAY FEIIODVWTERT 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 ITAABTEMRICLIE | 7/ 7AFTETFEMBELZAVEZL Y I EOBERERIIOVLTER
Z | Structural biology by cryo- | Learn how to determine the structure of protein chambers using a cryo-electron
electron microscopy microscope
14 | B | A4»>VaARIyorTH4(> A2 VAR Ty ITHA VL BZFRAEFORRAEICOVTESR
% | In silico drug design Learn how to search for new inhibitors with in silico drug design
15 | B | #3E I
Z | Summury Summury
[EE&f Prorequisite) ]
=
ES

B | LEFEDFONHICET 2BFOREICOVTHEERASH 2\ IDEHEEEOENOERL, BET L7007 bEREETD
BEEZE5R D, 2. ERANKRUVERNAZEBIOBESAN DEYHRK RUBXELABL IO 7 ICBT 2BEEZ52 5,
& | 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.

Bz,

Not particularly.

BRRE. FRREORERSD. REOEREN. BELF— L Z2HRENICTET 2.

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

w



