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BEDBR - IE Objectives and Outline of the Course

5|

EHEORBEECERENE RS 2 BLFIFOERZFES,
BEFI¥CAVWSAER ERBNGH#E ZICDOT 2,

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.

i

FE

DE)ZEEZ Learning Objectives

BETFIFOEREERT S,

BEFIFTAVWDIEEY —LEFES,

IR ZBETOFESES LOCMIE~DEA R EEERT 5,
BEFREES L VEGCTFENORIT A L% BB 5,
RYNRGEDTA—ILT 4V ITIDOWTERT D,

2N EDOEERITICOWTERYT 5,

T—=BR=RIZLDBNAFA VT AT Ay 7 ADSBICOWTERT 2,

b

Understand the basis of gene engineering

Understand various tools used in gene engineering

Understand methods for producing recombinant DNA and introducing into cells
Understand methods for analyzing gene expression and gene products
Understand protein folding.
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Understand structural analysis of proteins.
Understand the application of bioinformatics by database.

i

BiZ0ERME O HMEX / Fulfillment of Course Goals (JABEE BS:&ERIB D &)

B | IO | ik

REHEIER Course Plan

No. 15 B Topics AZA Content
1 B | 4 X2, BEFIFER HARY AT, BEOEDHH ZHRAT 5,
BEFIF LA, E2HHRHL. BEFIZOEL, EOLIITEREINTLEAICON
TEBAT %,
= | 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 | EcFIFETELNZEY., B | ECFIFTERAINIEYICOVWT, KBEZHFOLICEHRAT %,
% (BIREHR.DNA X 77—+, | BEFIFTEDLNIERD S B, #IRESR. DNA X F7—H. DNA U H—E&BN
DNA U i—+) T 5,
Z | 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| EcFIFCERINIESR | BFIZTERINIBEERDO I b, BEROARK. DB MEMEZITIBRICOVT
(KEEOERBESR. HRER. | BT 5,
EEmER)
% | Enzymes that synthesize, | Enzymes used in gene engineering - enzymes that synthesize, degrade, and modify
degrade, and modify nucleic | nucleic acids.
acids
4 H| 72XIF 77—, b7V | KIBEGED DNA B BIEC—MMICER SN, RFEFEATEZ S 77X I K,
AR 77 —=JICDOWTCERET 5,
% | Plasmid, phage, and | Plasmid and phage which are used for DNA recombination and amplified outside
transposon chromosome.
5 H | RNox— DNA D& A, g, FRBLHAAHADY —ILE L TRHWAEEBST (RVE—) %
BT 5,
| Vector Vector
6 H | R /&2 xo80B80% HMMRBLTFEFE S Z VXV BEORERERE. KBECENZ Y XV BZREICERT
DHEEFER, V74274787 b AFURBI/AXII T 74 —DFREIZDONT
Bl ERAD
% | 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| 2 X0BO74+—LT4r | RYNIBOEEEARENTIRF. 3 RBEOLRENT 2HEEERICOVTHAT
7 b, NAMESI OORBEL, X2/ BDOEERLICDOWTERET S,
% | 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 | &0 EOURBERTEE XN YEDIMEBEREETH S X RIEERITICOWTHERT %,
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 | NAFA>Y75<T 4 v 7R | Pubmed Tk 2EMERER, 7 I/ BECTIOLLE, ProtParam IZ& 2 & v /37 B ORNMR
1 BoEHE 7T/ BENT A XY FOERIKICDOWT PC 2 E-> TCEET 2,
Z | 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
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plotting method of amino acid sequence alignment.
10 B | NMFAYT7+7T4v IR | XRUBIEREED database TdH 5 PDB. SWISS-MODEL %> 77 I / BB
2 M OIEEEE FRAE. PISA ZFE 07XV R0BDA >V EZ—7 2 —ADEHEKICD
WTEBT S, 7877 LPYMOL 2> T, &/ \UENFEBELHET 5 E%F
8,

% | 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 H | #8#22 DNA ol & Mg~ | #8122 DNA OfFES L. ME2IC DNA # 8 A (FBEE&ER) 25 5% 58T 5,
BA
= | Production of recombinant | Methods for producing recombinant DNA and introducing into cells
DNA and introduction into
cells
12 H|DNAZR—=>7 BEDELTH 5L DNA Z BB BIES 211 (Vo—=>7) %#HBET 5,
Z | DNA cloning Isolation and amplification (cloning) of specific gene or DNA.
13 H | &EEOERY KL E DB BEEORE, BE, BEANEL IRV IRWAE. TILVESKENIC X 5B O % 528
EIRCR
% | Handling method and | Handling of DNA (preparation, purification and concentration measurement),
separation of DNA separation of DNA by gel electrophoresis.
14 B | BERIIOBKRH & #Et BBONATYVEAE—>ay, TA—TOFEE N TUEAE— a3 v ICL B8
DiRE, BERINBITETRHRT 5,
% | Detection and sequencing of | Gene hybridization, probe formation, detection of DNA by hybridization, analysis of
DNA DNA sequence.
15 B | BEEFRERREETCTFEDOR | E-FORRREDENT., MiEZE-> 7ELFORBEERT., SREARGICK 2E
#r EFHRBEOUE. FRED FROHEEERBETICOWTEHRRET %,

% | Analyses of gene expression | Analysis of gene expression in vivo and in vitro, and analysis of interaction between

and expression products macromolecules.

E1EZ14+ Prerequisite(s)

B | &% EFNEEEFATHEIENEELL,
Z | Itis desirable that you have completed Biochemistry | and Biochemistry IIl.

EEBEAZE (T8 - 489

Required study time, Preparation and review

B | #RAICIIUZEEOTE L 1 B, ERBICIIEZEROEDTZ 2KMTI ZENEFE L L,
EEREICHL, NTRMHIVILBEL R— FZRT,
ERPICFFICSIDOLLABWVWEE - T8 (BF - X —LARELED) 2LoBXREIYIOT, HHHALHTRLTHL
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.

#HR}E H5EZE Textbooks/Reference Books

H | #8E  [E@Er 5P NEETFIE 2R (ANKBEE, F£L4)
2EZE EETFIFE —ERsroibBAET—  (BHEEE - mR{AeFEA)
e

BUiERHI D kKR O FE% Grading Policy
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PHIRAEBR(TO%RRE), BEL R — Q0% RE) OFRICEDEMEL MY %,
Evaluation is to be conducted based on the results of the end-of-the semester tests (around 70%), and the results of mini-
exam or reports (aound 30%).

WNAFAV T HRT Ay 7 ZAD2EIORXETIE/NY A% ERTHFE,
A computer will be used for two bioinformatics classes.

B m

B m




