2024 Akita University Faculty of Medicine Syllabus

Category O0oooo1

Course Title 0 Biochemistry and Metabolism II
Eligible Students [ grade 1 Related Course

Code O 71563004

Schedule O week 2 0 week 14 0 Mon Period 1-400
Credits 01

1.

Lead Instructor

Yoshihiro Matsumura (Professor, Department of Biochemistry and Metabolic Science, 6074)

. Instructors
Yoshihiro Matsumura (Professor, Department of Biochemistry and Metabolic Science, 6074)
Yukio Koizumi (Assistant Professor, Department of Biochemistry and Metabolic Science, 6075)
Jianbo An  (Assistant Professor, Department of Biochemistry and Metabolic Science, 6075)

. Course Description Outline(Course Objectives)
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Aims
In order to provide appropriate medical services in clinical environment, you are required to deepen the understanding of the
chemical structure, dynamics, biosynthesis and metabolic processes of the biological substances, and to understand the roles and

implications in the pathophysiology of metabolic disorders and inborn errors of metabolism.

Overview
1. Explain the outline of biological metabolism. (1-10 1-2, 2-10 2-6, 3-10 3-6, 4-10 4-7, 5-10 5-4, 6-10 6-2)



. Explain the electron transport chain and oxidative phosphorylation. (2-10 2-6, 3-10 3-6, 4-100 4-7, 5-10 5-4, 6-10 6-2)

. Explain the types and functions of water-soluble vitamins. (2-10 2-6, 3-10 3-6, 4-10 4-7, 5-10 5-4, 6-10 6-2)

. Explain the types and functions of fat-soluble vitamins. (2-10 2-6, 3-10 3-6, 4-10 4-7, 5-10 5-4, 6-10 6-2)

. Explain the degradation of fatty acids and synthesis of ketone bodies. (2-10 2-6, 3-10 3-6, 4-100 4-7, 5-10 5-4, 6-10 6-2)

. Explain fatty acid synthesis and cholesterol metabolism. (2-100 2-6, 3-10 3-6, 4-10 4-7, 5-10 5-4, 6-10 6-2)

7. Explain the biosynthesis of eicosanoids and the structure and metabolism of lipoproteins. (2-10 2-6, 3-10 3-6, 4-10 4-7, 5-10
5-4,6-10 6-2)

8. Explain the pathways of protein degradation/absorption and urea synthesis. (2-10 2-6, 3-10 3-6, 4-10 4-7, 5-10 5-4, 6-10
6-2)

9. Explain the synthesis and degradation of amino acids. (2-10 2-6, 3-10 3-6, 4-10 4-7, 5-10 5-4, 6-100 6-2)

10. Explain the synthesis of amino acid-derived bioactive substances and the metabolism of heme/porphyrin. (2-10 2-6, 3-10J 3-6,
4-104-7,5-10 5-4, 6-10 6-2)

11. Explain the synthesis, catabolism, and recycling pathways of nucleotides. (2-10 2-6, 3-10 3-6, 4-10 4-7, 5-10 5-4, 6-10 6-2)
12. Explain the relationship between nutrients and pathological conditions and energy metabolism. (2-10 2-6, 3-10 3-6, 4-10
4-7,5-10 5-4, 6-10 6-2)

13. Explain metabolic disorders. (2-10 2-6, 3-10 3-6, 4-10 4-7, 5-10 5-4, 6-10 6-2)

14. Explain drug metabolism. (2-10 2-6, 3-10 3-6, 4-10 4-7, 5-10 5-4, 6-10 6-2)

15. Explain inborn errors of metabolism. (2-100 2-6, 3-10 3-6, 4-10 4-7, 5-10 5-4, 6-10 6-2)
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. Textbook/Reference Books

0000 Textbook

00000O0ODO0O0OOC O0O0OO0O0ODOODOO00OO0 “Harper ' s Ilustrated Biochemistry” McGraw-Hill
00O 0O O Reference books

000000000000 O0O0DO0Od "Medical BIOCHEMISTRTY” Elsevier
00000000000 "Textbook of BIOCHEMISTRY with clinical correlations” John Wiley & Sons

. Assessment
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It is based on formative assessment, attendance, and others (practices during lectures, assignments after lectures, etc.).

. Out of Class Study/Message
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After the lecture, we will give you a simple assignment, so you can work on it by self-study. It will be submitted by the beginning
of the next lecture.
At the end of each lecture printout, the number of pages in the textbook related to the lecture content is listed, so please use it to

review and deepen your understanding in self-study.



Topics and Contents of class, Course Objectives

Class Period Class Topics and Contents of class, Course Objectives Instructors Class
Date Format Room
Theme: 0 0O OO O Introduction to metabolism
goooooOooooooooboooooon
9/30 Yoshihiro oood
E1 (Mon) 12 Lecture Matsumura oono
Explain the outline of metabolism that occurs in the liv-
ing body.
Theme: 00O 00O 0ODOOODO Bioenergetics
ooooooOoooooOoooobooooon
9/30 Yoshihiro oood
2 | (Mon) 3-4 Lecture Matsumura ooao
Explain the electron transport chain and oxidative phos-
phorylation.
Theme: D OO0 OO0 IO Water-soluble vitamin [
10/7 ooooooOoooooooooboooon Yukio oooo
3 1-2 Lecture . .
(Mon) . . . Koizumi ooo
Explain the types and functions of water-soluble vita-
mins.
Theme: DO OO0 OO0 IO Water-soluble vitamin II
10/7 ooooooOooooooooobooooon Yukio oooo
4 3-4 Lecture . .
(Mon) . . . Koizumi ooo
Explain the types and functions of water-soluble vita-
mins.
Theme: 0000 O0ODO O Fat-soluble vitamins
5 10/21 12 Lect oooooooooooOooooboooo Yukio oooo
(Mon) ) ecture Koizumi ooo
Explain the types and functions of fat-soluble vitamins.
Theme: O O OO IO Lipid metabolism I
10/21 go0ooooOoooooooooooooo . oooo
6 (Mon) 3-4 Lecture Jianbo An ooo
Explain the degradation of fatty acids and the synthesis
of ketone bodies.
Theme: 0 OO0 II'0D Lipid metabolism II
10/28 ooooooOoooooooboooooooooo ' oooo
7 (Mon) 1-2 Lecture Jianbo An ooo
Explain fatty acid synthesis and cholesterol metabolism.
Theme: O O 0O 0O HI O Lipid metabolism IIT
gooooooooooobooooooOoDoDDDDOD
10/28 oooooogo . oooo
8 (Mon) 3-4 Lecture Jianbo An ooo
Explain the biosynthesis of eicosanoids and the structure
and metabolism of lipoproteins.
Theme: 0 O OO I 0 Nitrogen metabolism I
ooooooooboooooooooooooooono
11/11 oo Yukio oood
7 Mom) | 12 Lecture Koizumi ooo
Explain the pathways of protein degradation/absorption
and urea synthesis.
Theme: 0 O OO II' O Nitrogen Metabolism II
10 11/11 14 Lect ooooooOooooooooooo Yukio oooo
(Mon) - ecture Koizumi ooo

Explain the synthesis and degradation of amino acids.




Topics and Contents of class, Course Objectives

Class Period Class Topics and Contents of class, Course Objectives Instructors Class
Date Format Room
1 11/18 12 Self Theme: 0 O OO O Self learning 0
(Mon) B learning O
Theme: 0 O OO HI O Nitrogen Metabolism II1
dooooooooooooboOooooooooooo
12 11/18 3.4 Lect oopoOooooooooag Yukio good
(Mon) i ecture Koizumi 00O
Explain the synthesis of amino acid-derived bioactive
substances and the metabolism of heme/porphyrins.
Theme: 00 O O O O Nucleic acid metabolism
11/25 oooDo0dooooooooobooooooooooo Yoshihiro oooo
13 1-2 Lecture
(Mon) . . . ) Matsumura ooo
Explain the pathway of nucleotide synthesis, catabolism,
and reuse.
Theme: O O 0O O OO Nutrition biochemistry
000000DO00D0O0ooOoooooOooooooo
11/25 Yoshihiro good
14 (Mon) 3-4 Lecture Matsumura ooo
Explain the relationship between nutrients and patholog-
ical conditions and energy metabolism.
s 12/2 12 Self Theme: 0 OO0 O Self learning 0
(Mon) B learning O
Theme: O 0O 0O 0O I 0 Metabolic abnormalities I
16 12/2 34 Lectur oooDOooooooooag Yoshihiro good
(Mon) ) ecture Matsumura ooo
Explain metabolic disorders.
Theme: 0 0 0 OO II 0 Metabolic abnormalities 11
7 12/9 12 Lect oopoooooooooag Yoshihiro googd
(Mon) B ecture Matsumura ooo
Explain metabolic disorders.
Theme: 0 O O O O Drug metabolism
13 12/9 3.4 Lect ooooooooooo Yoshihiro good
(Mon) ) ecture Matsumura ooag
Explain drug metabolism.
Theme: OO O OOOO IO Inborn errors of metabolism
I
12/16 . oooad
19 (Mon) 1-2 Lecture gooooooooooooo Jianbo An ooo
Explain inborn errors of metabolism.
Theme: O OOOOOO II O Inborn errors of
metabolism IT
12/16 . gooad
20 (Mon) 3-4 Lecture gooooooooooooo Jianbo An ooo
Explain inborn errors of metabolism.
Theme: [0 O O Formative assessment Yukio
)1 12/23 12 Formative | 0000 Koizumi oooo
(Mon) assesment . ooo
Jianbo An

Grade evaluation




Topics and Contents of class, Course Objectives

Class Period Class Topics and Contents of class, Course Objectives Instructors Class
Date Format Room
Theme: 0 O O Formative assessment Yuki
12/23 Formative | 0O 00O UKo oooo1
22 3-4 Koizumi
(Mon) assesment . ooo
. Jianbo An
Grade evaluation




