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BEDBHK - 12 /Objectives and Outline of the Course

S| R E BRICKLYMEIND SELERRICH OB SN, EEPFATEZ TN F—2RBYEN WY BT TR,
BLUVEFRPDE LT I2YMEERENEL OFVHET TEML] ICHF2 2N TES, REETIE. E@EHEXR 5 [R#H]
DA EFET D, RBEELBEL T, HRAGRBREBOMLEA, £BNKE. HERREZRATE 2EMAHZESET 2,

I | Metabolism is composed of numerous biological reactions catalyzed by enzymes, and divided into catabolism and anabolism.
This lecture provides learning about the mechanism of metabolism that plays a critical role in maintaining homeostasis of
living organism.Through this lecture, students are able to acquire capability to explain the mechanisms and the physiological

roles of various metabolic pathways and their relationships.

SEDFEBIE /Learning Objectives

!

H | RS OLHES & EBNERNEHATE 3,
HERDEEA & EBRRE ZHBATE 2,
BeERBOMTAHR L EBNEBIZHATE 5,

T I/ BREOLES & EBNEE T RATE S,
B4 B RBIRROBERREZRANICHATE 2,

To become capable of explaining the mechamism and physiological role of sugar metabolism.

Bt

To become capable of explaining the mechanism and physiological role of photosynthesis.

To become capable of explaining the mechanism and physiological role of lipid metabolism.

To become capable of explaining the mechanism and physiological role of amino acid metabolism.

To become capable of explaining the relationships between various metabolic pathways comprehensively.
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DERE DEHEEZE / Fulfillment of Course Goals (JABEE BEERIB D &)

RETEIEE /Course Plan

No. IEH Topics AZ Content
1 B | K& KRR, BTRILF LAY, BEETKIS. REHROEREICOVWTEET 2,
= | Introduction to metabolism To learn overview of metabolism, "high-energy" compounds, oxidation-reduction
reactions, and experimental approaches to the study of metabolism.
2 H | /Lra—2oR2KE (1) BRO—fROEE. BECHE. BEOKRIGICOWTEET %,

Z | Glucose catabolism (1) To learn general features of enzymes, overview of glycolysis, and the reactions of
glycolysis.

3 H | Zra—xoEeRE (2) K RREGTOCLEVBOZT L, BEORE., L3 —XUADA~F Y — IKHL
Ry b= VEBREICOWTEET 5,

= | Glucose catabolism (2) To learn fermentation: the anaerobic fate of pyruvate. regulation of glycolysis,
metabolism of hexoses other than glucose, and the pentose phosphate pathway.

4 B | Z7Va—"srREEEFE (D | V=S >onfE. JVa—=—SvEm. 7V 3= v REOHFHEIZOVWTEET 3,

% | Glycogen metabolism and | To learn glycogen breakdown, glycogen synthesis, and control of glycogen

gluconeogenesis (1) metabolism.
5 B | 7Va—srrREfeEnE Q) | BIHE. TOMOBEEARREICOVWTEET S,
& | Glycogen metabolism and | Glycogen metabolism and gluconeogenesis (2)
gluconeogenesis (2)
6 H| 7TvBEY1AI71L SIVBYA IVDEBE, 7T CoA DER., 7V TVBYA 7 IL0#EER, /T8
YA 7ILDRAG, 7T VBYA 7ILOEERISICOVWTEET %,

=z | Citric acid cycle To learn overview of the citric acid cycle, synthesis of acetyl-coenzyme A, enzymes of
the citric acid cycle,regulation of the citric acid cycle, and reactions related to the
citric acid cycle.

7 B | EFmECBRN) VBt T har kU7, EFEE. B B, BEAREOSIEICOVWTEET 5,
% | Electron transport and | To learn the mitochondrion, electron transport, oxidative phosphorylation, and control
oxidative phosphorylation of oxidative metabolism.
8 B | PREEE BHORPREOEARERZHEENICERT 272010, FIEOBRTHAZREREE
HIET %,

& | Midterm wrap-up To review metabolic pathways that have been learned throughout the first-half lecture
in order to understand the relationships between multiple metabolic pathways
comprehensively.

9 H | K&K ERME (7007720, BRIG. BRIGICODWTEET 2,

% | Photosynthesis To learn chloroplasts, the light reactions, and the dark reactions.

10 B | lsER#H (D BB OB, RINEEX, BBREROBR. 7 b ERIOWTEET 5,

& | Lipid metabolism (1) To learn lipid digestion, absorption, and transport, fatty acid oxidation, and ketone
bodies.

11 | B | iBERSE 2 BERRER DA SR, BEFFBRREIOFAE, MOEEDOEK. L AT E—ILRHICODVWTE
B9 5,

& | Lipid metabolism (2) To learn fatty acid biosynthesis, regulation of fatty acid metabolism, synthesis of other
lipids, and cholesterol metabolism.

12 | B | 7I/8BR8 O RUNRTERR. TI/BORT I/ REYAVILIIOVWTEET 2,

Z | Amino acid metabolism (1) To learn protein degradation, amino acid deamination, and the urea cycle.

13 | B | 73/BR% TI/BODR, T/ BOEEM. 7 I/ BREOMOLERY., BERETICONTE
EEECR

Z | Amino acid metabolism (2) To learn breakdown of amino acids, amino acid biosynthesis, other products of amino
acid metabolism, and nitrogen fixation.

14 B | WAERES FORE B | #HiF - BREODE. MO RV E CHIE, RBORAF IR 0 T 2ILF—HH,
LR D RIVE > HIE B, AREORAE. MERBOIANICTOVWTEET S,
Z | Mammalian fuel metabolism: | To learn organ specialization, hormonal control of fuel metabolism, metabolic
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integration and regulation homeostasis: the regulation of energy metabolism, appetite, and body weight, and
disturbances in fuel metabolism.
= e BHOKGFREOEAERREZHENICERET 272010, BFOEBRTEALREREZ
T %,
= | Wrap-up To review metabolic pathways that have been learned throughout the second-half

lecture in order to understand the relationships between multiple metabolic pathways

comprehensively.

B1E5t% /Prerequisite(s)

B | A#&ETIE. V+— MEBRELE (BLHR) 2#FREBLLTEAL, EIT/—=FIV [R#] 2282, BEBICHT--T. 2D
BREBDONR—F | ~X=FIIOABREZTRICEBEL TWDE I ENEE LY,
Z | In this lecture, the Japanese version of "Fundamentals of Biochemistry: Life at the Molecular Level (Fifth edition) by Donald

Voet, Judith G. Voet, and Charlotte W. Pratt is used as the textbook, and students mainly study the part IV "Metabolism". It
is desirable that students understand the contents of the part | to the part lll in this textbook.

BEBEBAFE (T8 - E38%) /Required study time, Preparation and review

H | #BE2FALAFE QM) CHRELHER/ - 2FALALES QBB 240E LT3, FEAELZERT 5720121,
RFOMTEAZIBET 272 T Th, EEAREBTRHECERZELT 2 EHNVETH S, EREARICHER 5700 FERFHE
LULNETH D,

Z | One hour of preparation using the textbook and two hours of reviewing using the lecture notes and the textbook are

necessary. Students are required to memorize important metabolites and enzymes. Additional learning time to prepare for
the periodical exams is required.

HR}E SEZE /Textbooks/Reference Books

H | #RE: [V — FEREELY ES5KR] ERELZERAN)
Z | 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.

BESHE D B ER O E#E /Grading Policy

B | PRARBREBEARAREZITI, ABROER%E 65%, ZHEPICET/NT X M PREOER%E 35% & L TFHMis %, b, 5EUERX
fEL7=mE1E. BREHBROSZEREZRDHRL,

% | The midterm exam and the term-end exam will be performed. Performance evaluation will be conducted by the exams (65%)
and mini-tests and assignments at each lecture (35%). Students absent from the lectures more than 5 times are not allowed
to take the term-end exam.

BE2EIEE /Point to consider

H | BETEAIZRIAM FERRONTR b - BEE, FFICEF77/LELTRRABLET,

ERICIET - FEBE(FZEZLTHES LTI,
& | Slide materials and mini-tests/assighments 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.




