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% | 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.

FEDEEBIZE Learning Objectives
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& | To become capable of explaining the mechamism and physiological role of sugar metabolism.

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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1 B | R&# R, STRLF—LEY. BIEETRIG. REHAROEREICOVWTEET S,

Z | Introduction to metabolism To learn overview of metabolism, "high-energy" compounds, oxidation-reduction

reactions, and experimental approaches to the study of metabolism.
2 B | Zra—xo2RHE (1 BRO—MRNVEE, BEOHME., BEORIGICOVWTEET %,

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

3 B | ZLa—208KH (2) B RISHTOEILE Y BROE, BIEORE, 73— LSO A~F Y — IR,
Ry bR VEREICOWTEET B,

& | 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—F rREeERE D | ZJVa—S5>onfg. JVa—rraEm. 7Y -7 REOHFEMOVWTEB T %,

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

gluconeogenesis (1) metabolism.
5 B | 7Va—7rrREeERE 2) | BHE. ZOMBOBEESHRREICOWVWTERT 5,
ZE | Glycogen metabolism and | Glycogen metabolism and gluconeogenesis (2)
gluconeogenesis (2)
6 B|J7ZvEYAIL TIVEBYAILDOBE, 7T CoADER. 7T VBY A 7IL0#EBEERE /TR
YA ZLNOREE., 7T VBYA 7 LOBEREICOVWTEET 3,

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 H | EFmECBUN) B I harvFUT7 BFEE BN B, BENKREOGEICOWTEEY 2,
% | Electron transport and | To learn the mitochondrion, electron transport, oxidative phosphorylation, and control
oxidative phosphorylation of oxidative metabolism.
8 H | PREEE BHORPFRBOEEEREZRENICERT 272012, fIEOBRTHALREREE
T %,

% | 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 B | &K ERx (/o077 M) BRIS. BREICOWTEET 3,

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

10 | B | lgERE D FEE DB, BRINEEX, BRFEROBR. 7 b R OWTERT 5,

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

11 | B | BERSH (2 BB D& SR, BB OREN. OBEOEK. IL AT a—ILRHITDODVWTE
EEECR

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

12 | B | 73/7BR# O RUNRGBRR. TI/BORT I/ REYAZILIZOVWTEET %,

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

13 | B | 73 /BR# 2 TI/BONR. T/ BOEER. 73/ BREOMOERY. BRETICOWVWTE
B9 2,

| Amino acid metabolism (2) To learn breakdown of amino acids, amino acid biosynthesis, other products of amino
acid metabolism, and nitrogen fixation.
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& | Mammalian fuel metabolism: | To learn organ specialization, hormonal control of fuel metabolism, metabolic
integration and regulation homeostasis: the regulation of energy metabolism, appetite, and body weight, and
disturbances in fuel metabolism.

15

B | #%E BHEORSFREOMEREREFANICERT 272010, BEOEBRTHATZREREZE
WHET 5,
& | 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.

B | RERTIE. T+— FEREAT (BOSHR) ZHREL L TCEAL. EI2—=MV R 2%8S 2, BBICHI-T. 20
BREZD/NR—F | ~ =P IOABRZT+DICEBEL TWHIENEE 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.

B | #REZZALFE QBH) cHRELER/ - MBRALAESE QBH) 20ELT 5, PEBELERT 2720101,
RBOLHAZIBRT 27213 T, BEELGRBPEACEREZBLT 2PV ETH S, THRHARICHER 5720 DFEIFH
LMETH D,

%= | 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.

B | #8&F 7+ — FERELT (BES5HR] GEFRLEZERA)
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.

H PR RABEZT O, ABROBER%E 65%, REPICREIT/NT R M ORBEORER%E 35% & L CFHMT 5, A, 5EMUER
FE L5, BRAROZ®RZRDEL,
% | 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.

B | B2TCERT 274 FERERWMNT X b - BEIL, SRICEF7 7ML L TBEABLET,
EEILIET - PEREMFZLTRES L TZS 0,
% | 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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