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BEDBR - IE Objectives and Outline of the Course

B | Mgz, £%FoELR1=—y bTF, MEIFE L. MiEEELZ MEEYF. D TFEYFEOERITM A BV THIT. B21E
BETSHT7/AY—TF, REKXTIE, MIEITFICET 2 EBMBCEBEM, LCICHETI2ICET 28HOMERHREICD
WTHEEL., MRIRICEELRFORMAG A BB CIIRNEEBITLIIEEZENELTVET,

i

The cell is a basic unit of organism.Cell technology is the technology which analyze, manipulate, and modify cells by
fundamental techniques based on biochemistry, cell biology, and molecular biology. This lecture provides learning about the
basic knowledge and fundamental techniques of Cell Technology. Through this lecture, students are able to acquire capability
to understand the contents of the latest academic papers related to Cell Technology.

i

FEDEEBIZE Learning Objectives

B | EZEDICHE T 2BETFRELMIEEEODTF AN L%
BEFIZEEESBICHVWONIAAERF E2RATE B,
EREERMCHA L ER L - BT £ % SR TE %,
MEIZICET2RFIOFMRLLERT D ENTE S,

BATE 2,

Bt

To become capable of explaining the molecular mechanism of gene expression and cell function.
To become capable of explaining the methods for genetic engineering and its related areas.
To become capaple of explaining the methods for antibody production and functional ayalyses based on antibodies.
To become capable of understading the latest academic papers related to Cell Technology.

2B BIEDERE O FHEESE / Fulfillment of Course Goals (JABEE EERIB D &)
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REEHEIER Course Plan

No. 15 B Topics AZA Content
1 H | MlRIZ0lE MREIZOBMEICOVWTEETE (H1 KV R),

Z | Overview of Cell Technology To learn overview of Cell Technology (guidance).

2 H | ffaoEE & ae A NRE. EHREREOBE, REEER. FET I /B, BHT7 I/ BICOVLWTERY
%o

% | Cell structure and function To learn organelles, structure of biological membranes, detergents, standard amino

acids, and modified amino acids.
3 B | &/ BORMREREER BB, 2% F b, TV Vb, Y OFARTF R DMK N EDERK
IZDOWTHEET 5,
% | Post-translational To learn signal peptides, post-translational modifications, ubiquitination,
modification of proteins glycosylation, and synthesis of secreted proteins.
4 H | #RpaEER HREOERE, BEAE. 7A—Zr 7 EREM, mE. MREE. RFESEICOVWT
FET 2,

% | Cell culture technique To learn cell types, culture methods, cloning, basic media, serum, cell cycle, and

synchronized culture.
5 H | &85 & 2 0OHH BRI, SEREZ /NI E, RNA 7 oEy v o R4 v It o0WTEE
T 5,
Z | Transcription and its | Transcription and its regulation
regulation
6 H | 8IfRE 2 0FAH URY — L, BIREFARRIE. BIRERRS. BIFREHERT. MRNA 28, RNA F51C2
WTEET 3,

Z | Translation and its regulation To learn ribosomes, translational initiation reaction, translational  elongation
reaction, translational termination reaction, mRNA degradation, and RNA
interference.

7 H | EFIF0OER 184 DNA D&, R A7 —EEHERG, ECFREBAER /70—y I/RT 42—
SVAQ EIBRI X —_  IRESRIKX—_ L FOTALARTZR— LR—Z—EEF. &
FRITIIOWTEET B,
% | Fundamentals of genetic | To learn cDNA synthesis, polymerase chain reactions, gene recombination
engineering experiments, cloning vectors, SV40 expression vectors, IRES vector, retrovirus
vectors, reporter genes, and molecular tags.
8 H | EEFIZOLH MEYWE, RE&GHR, tF>2X7x0vay M4/ 4 Yo ay TLJ A
Rl—2av, UVYBALYTLE UR7zovay, LERTALRE T/ LR
EiZoWTEET 5,
% | Application of genetic | To learn antibiotics, transformation, transfection, microinjection, electroporation,
engineering calcium phosphate methods, lipofection, retrovirus method, and genome editing.
9 H | #&I% HREMERR ., 2 =T v T4 v IR Z— ELBOREIR Cre-LoxP Y AF L, bT VR
VIZYIRTVARL/VITIIIITR JB—VEIPIIOWTEET B,

% | Developmental engineering To learn homologous recombination, targeting vectors, positive and negative

selection, transgenic mice, knockout mice, and clone animals.
10 | B | &=FaE BRARTFZE, BEFAE. BEFIEHICOVWTEET S,

& | Gene therapy To learn clinical study, gene therapy, and genetic markers.

11 | B | BEEE IR, FEMEilAE (ES MfY). AT Zeetsilia (PSR, BEERSZ VRS
HOHEREICEAT 2 FFICOVWTERT D,

= | Regenerative medicines To learn somatic stem cells, embryonic stem (ES) cells, and induced pluripotent stem
(iPS) cells.

12 | B | MR G HRAEN S, de novo A RIREE. HILR—JASRIREE. HAT #H#, ~A 7 F—=.
E/7AQF—LREICOVWTEET %,
Z | Cell fusion techniques To learn cell fusion, de novo synthetic pathways of nucleic acids, salvage synthetic
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pathways, HAT media, hybridomas, and monoloconal antibodies.
13 | B | fikEE wEsO7Y)y () ofs, FEEERZ. FERBERE. ¥ X IH%. £ Mt
B, TEE MR 4T v T4 IR TRy FYIHERICOVWTEET B,
Z | Antibody drugs To learn structures of immunoglobulins (antibodies), somatic recombinations,
somatic hypermutations, chimeric antibodies, humanized antibodies, fully human
antibodies, targeting antibodies, and blocking antibodies.
14 | B | fuihx E & L -igaemins T74ZT A=A NI T7 40— RELEE VX207 T4 07, BERER
BAEER, REERALEER 7A—HYA X FU—IIDVWTEFT 5,
% | Functional analysis tequiques | To learn affinity chromatography, immunoprecipitation, Western blotting,enzyme
based on antibodies immunoassay, immunofluorescent staining, and flow cytometry.
15 H | #E INETOERTHFATLARETRIEL, MIRIRAICE I 2EBNBCHARAEOERE
BIEET 5,
= | Wrap-up To review the contents that have been learned throughout the lecture and reconstruct
the relations in the basic knowledge and the fundamental techniques of Cell
Technology.

EYMFENTFEYFICET 2ERAMF 2 TOICERL TWAIEAEE L,

It is desirable that students understand the basic knowledge of biological chemistry and molecular biology.

FE (1EH) CEE QEE) »"RETH2, MAT. EHARICHER 27-H00FBRHLHLETH D,

One hour of preparation and two hours of reviewing are required. Additional learning time to prepare for the periodical exams
is also required.

BRE [T+ — FERE(S B5 R GERIEZERAN)
MEBITIH L T, 2w (open access) #FAT 3,

Textbook: The Japanese version (Kagaku-Dojin Publishing) for Fundamentals of Biochemistry: Life at the Molecular Level
(Fifth edition) by Donald Voet, Judith G. Voet, and Charlotte W. Pratt.
Academic papers (open access) will be used, if necessary.

H PRI BRABEZIT O, ABROBER%E 50%, REPICREIT/NTR M ERBOBRE 50%E L CFHMT %, A, 5EUER
FE L5 BRAROZ®RZRDAL,
% | The midterm and the term-end exam will be performed. Performance evaluation will be conducted by the exams (50%) and

assignments and mini-tests at each lecture (50%). Students absent from the lectures more than 5 times are not allowed to
take the term-end exam.

B | BRCEATIATA FERERWNTZ b - BB, FAICEF 7740 LTBABELET,
ERICIET A — MERBECZAELTESL TSN,
7= | Slide materials and mini-tests/assignments to be used in the lecture will be distributed as electronic files in advance.

Students are required to bring their own copy of the text book (The Japanese version (Kagaku-Dojin Publishing) for
Fundamentals of Biochemistry: Life at the Molecular Level (Fifth edition) by Donald Voet, Judith G. Voet, and Charlotte W.
Pratt.) to the lecture.
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