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RIB 9 %E/Subject Categories

IR /Faculty /T E&%E : /School of Science and | S%EERI/Availability /% :/Available
Technology

FI5% /Field /¥E - MHREFE : /Academic Field of | & /Year /34X :/3rd Year
Materials Science

sBf2% /Program /IR RI2 - SBIZHPIRIE : /Specialized | % H/Semester /%5 H8 : /Second term
Subjects for Undergraduate Program of
Applid Chemistry

4348 /Category /:/ M H E5BR/Day & Period | /A& 2/A& 2:/Thu.2/Thu.2

# B1E#/Course Information

B &S 15524201

/Timetable Number

REES 15560009

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

BRERBL 4K F I : Biomolecular Engineering of Proteins

/Course Title

HEHEL /BH E—/dtFr @15 : /KURODA Koichi/KITADOKORO Kengo

/ Instructor(s)

% Dfih/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

H | EREOARBEECHENELERY 2R FIFOERETFR,

BERFIFTHWVWSAER ERBNGH#MEZICOT 5,

I | Learn the basics of genetic engineering that achieve mass production and functional modification of proteins.

Acquire practical knowledge such as methods used for gene engineering.

FEDEEBIE /Learning Objectives

H | EcFIZ0ER42EBRET 5,

BRFIFTHWSEEY —ILEFR,

MR BCTFOERAES S CHIE~OBEANF R BT 2,
BRTFREES L VECTEYDORIT AL ZEEY 5,
RUNRGEDT +—INT 4V TITDOWTCERT 5,

2Ry EDBERITIC DO WTORET 2,
T—BRN—RIZEBNAFA VT AT 4y 7 ADSRAICOWTERT 3,

Understand the

Bt

Understand pro

basis of gene engineering

Understand various tools used in gene engineering

tein folding.

Understand structural analysis of proteins.

Understand methods for producing recombinant DNA and introducing into cells
Understand methods for analyzing gene expression and gene products
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| Understand the application of bioinformatics by database.

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REETEIEE /Course Plan

No. IEH Topics AZ Content
1 B | A4 &Xv X EBRFIFES ARV RTlE, BROEDHZIRBT 5,
BREFIFE AL ZBHR L. BEFIFOEEL, EOLSITERINTLENIZDOWL
TEAAT %,
% | Guidance, outline of gene | Inthe guidance, | will explain how to proceed with the lecture.
technology It outlines what genetic engineering is and explains the history of genetic engineering
and how it is used.
2 B | BEFIFCELONZIEY. B | EGFIFCERAINIEYICOVT, KBERZPOLICERAT 5,
#ZHIRER.DNA X F 57—t | BEFIFTHELONIBEERED S B, HIREHR. DNA XF7—¥, DNA U H—E%EBN
DNA U #i—+) ERCR
% | Organisms and enzymes used | Organisms used in gene engineering focusing on Escherichia coli.
in the gene engineering, Enzymes used for gene engineering - restriction enzymes, DNA methylase, and DNA
ligase.
3 H | ECFIFCHERAINIEER | EFIFTERINIBRO I B, BKEBOERKR. BB I OMEMETIEERICOWVWT
(B OAERER, DiEER. Bl ERCD
1EEmEER)
% | Enzymes that synthesize, | Enzymes used in gene engineering - enzymes that synthesize, degrade, and modify
degrade, and modify nucleic | nucleic acids.
acids
4 H| 77XIF 77—, F7v | XKIBERE D DNA IR BIEC—RNICERINS, £EEATEZS 77X I K,
AR v 77 —YIZDWTERRAY B,
%= | Plasmid, phage, and | Plasmid and phage which are used for DNA recombination and amplified outside
transposon chromosome.
5 B | ~va— DNA OB A iR, EBBLOHEIALDY —ILE LTRAWVWIKENT (NF2—) %
fRER T %,
% | Vector Vector
6 H | k24 7801B8% M BLTFEESTZ VNV EORERR., KBRCTENZ /X0 BEZKREICFRT
DHEEER, T7AZTAVARM AFVRBIAT M T 74 —DREIZONT
B ERCE
Z | How to purify tagged proteins | Learn how to express large amounts of proteins using recombinant genes and how to
make large amounts of target proteins in Escherichia coli. The principles of affinity
chromatography and ion exchange chromatography will be described.
7 B | &Y R0BO7+—LT4v | Ry BOBEARENT 2RF. 3 RBEORENT ZHEERICOVWTERAT
7 b, NAUBEDHLSDER, XN/ BDEZRLICOWTHRBET S,
Z | Protein folding Describes the factors that stabilize protein structure and the interactions of tertiary
structure. Describes purification from insoluble fractions and protein refolding.
8 B | & v /X0 EDIBEEREE BN BEDIEEERTEERTH D X IRBEERTICOVWTRST 2,
Z | Method for determining the | X-ray structure analysis, which is a method for determining the three-dimensional
three-dimensional structure of | structure of proteins, will be explained.
proteins
9 B | NMF A 7x<T 4 v 2 X | Pubmed ICKBXEMRR, 7 I/ BACTIDLLE, ProtParam (24 % & /37 BORNR
1 BoOEHE T7TI/BENT A XY FOERIKICDOWT PC % E-> TEET 5,
% | Bioinformatics 1 Practice using a PC on literature search by Pubmed, comparison of amino acid
sequences, calculation method of protein extinction coefficient by ProtParam, and
plotting method of amino acid sequence alignment.
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100 |B | NMAFAYT7HT 4y TR | RN BIKEED database TH 2 PDB, SWISS-MODEL %#{E~7-7 2 / BEF
2 M OIFEEE FRAE, PISA ZES7- 2V RIVBEDA Y Z2—7 2 —ROEBEKICD
WCTEBT %, YAV 7L PYMOL 28> T, X NI BNREEZHEY 2 H 5%
S
% | Bioinformatics 2 A method of predicting the three-dimensional structure from amino acid sequences
using PDB and SWISS-MODEL, which are databases of the three-dimensional
structure of proteins, and a method of calculating the interface of proteins using PISA.
Draw protein
11 | B | #8#%Z DNA R g~ | fBiRZ DNA oA E. MME2IC DNA 28 A (BE#IR) 3255%HBT 2,
A
% | Production of recombinant | Methods for producing recombinant DNA and introducing into cells
DNA and introduction into
cells
12 | B | DNAZR—=>7 REDBEFH DL DNA Z BB, BT 214F (/A—=27) ZH8AT 5,
Z | DNA cloning Isolation and amplification (cloning) of specific gene or DNA.
13 | B | ZEBEORY &L & 5EE BEBORAE, B, BEATER CIYRWAE TLBRIXEIC L 2 EBEOS B % A
ERCR
% | Handling method and | Handling of DNA (preparation, purification and concentration measurement),
separation of DNA separation of DNA by gel electrophoresis.
14 H | BERIOKE &% BBONAT)VEAY—=ay, 7A—T70FE, N TUEAE— 3 VICL DB
DRk, RERINEBITEERRT 5,
% | Detection and sequencing of | Gene hybridization, probe formation, detection of DNA by hybridization, analysis of
DNA DNA sequence.
15 | B | EcFRREEGTTFEDOR | ELFORRREDOENT., MIRZME > 7-ECFORKBIEERT, AREARICICLZE
T EFREOAUE. BReD FEOBEFRETICOWTHBET %,
% | Analyses of gene expression | Analysis of gene expression in vivo and in vitro, and analysis of interaction between

and expression products

macromolecules.

JB1E51% /Prerequisite(s)

B | £tF . ECZINEEEFEATHDZENLEE L,
Z | Itis desirable that you have completed Biochemistry | and Biochemistry IIl.

BEREATE (T8 -

188%) /Required study time, Preparation and review

B | #RA0ICIIUBZEEOTE L 1 B, ERBICIIEZEROEDTZ 2KHTI ZENEFE L L,
EEREICH L, NTRMHIVILBEL R— FZRT,
ERPICFFBICSIDOLLBWVWEE - T8 (BF - XA —LARELED) 2LoBIXREIYIOT, HHALHTRLTHL
RN

% | One hour pre-study and two hour review are highly desired.

Provide mini-exam or report for every lecture.
If take attitudes and acts (including cell phones, mails, etc.) that are not suitable for attendance during the lecture, applicants

may be dismissed , so be sure to understand in advance.

HRE SEZE /Textbooks/Reference Books

H | #8E  [E@Er 5P NEETFIE H25R] (ANKEBEE, FL4)
2EZ EGTFIFE —EREsroibAET—  (BHEEE - BR{AFEA)
e

FAEETIm D AR R O E%E /Grading Policy

H | FHRABRTOREE). BEL R— Q0% EE) OERICEDEREL M 2,
= | Evaluation is to be conducted based on the results of the end-of-the semester tests (around 70%), and the results of mini-
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| | exam or reports (aound 30%). |

WNAFAY T HRT Ay 7 AD2EIDOFETIZ/ Y AV EFERT2FE,
A computer will be used for two bioinformatics classes.

H
ES




