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COURSE SYLLABUS
WRAK(TIEX)
1. Course Title(Chinese and Advanced Biological Sciences
English)

2. FERA Course Type Major Required Course (FE L AMEIR)

RARRER
3. Department of Biology (A R)
Originating Department

Elpin S0 ES
g | R B R
Open to Which Majors

5. BREZERE Credit Hours 48

6. EFEE4Y Credit Value 3

RRES o s _ :
7. English (Z£iE) /1 3XE English & Chinese
Teaching Language

DU Jiamu (¥£35K)
8.  HRHUW Instructor(s) RAO Feng ()
LI Yan (Z=1f)

SBRE. HEEIER

Pre-requisites or Other x
Academic Requirements

©

10.  #FHZH#s Course Objectives

Our objective is to give students a firm and rigorous foundation in the principles of modern molecular and
cellular biology. These concepts form almost all the basis for the great advances now being made in biology and
the medical sciences. The course will also focus on techniques and procedures commonly utilized in modern cell
and molecular biology. After completing this course, students will acquire in depth understanding and advanced
knowledge of a range of general and specialized areas in cell biology. They will develop insight into the
complexities of cell structure and function, the molecular controls that govern the cells’ dynamic properties, and
cellular interactions with the organism as a whole. The development of critical thinking processes and proficiency

in scientific reading and writing will be emphasized throughout the course.
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515 R #2 BB A Teaching Methods and Innovations

The course will consist of a two-hour class session or 2 two-hours sessions per week. Homework and pre-
class assignments will be required for some classes. Some instructors may have introductory reading assignment,
some may have pre-recorded content, which students need to review in order to be sufficiently prepared for the

class. Students will have opportunities to do scientific presentations in English for some class sessions.
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B2 A K 2AF4EC Course Contents and Course Schedule

Section I: Introduction to the basic biochemistry and genetic mechanisms (16 hrs) Zah 4 #4. % 5 % & ¥
#L#E (Instructor: DU Jiamu Z#A: HEA):

Lecture 1. Introduction to the Course:, and basic introduction of cell; (2 hrs) & 42 & /)~
® Syllabus: prerequisites, grading, exam schedule, and course introduction (1 hr) %t 2 A X
® Introduction of cell and genome (1 hr) 48 ffg & 2= [F 46 # A A28
Lecture 2. Cell chemistry (2 hrs) 4 1 ek 14, 5 2 At
® \Weak interactions and chemical bonds (0.5 hr) 4 41k 2 i 48 B 1E Bl & At 5 4%
® Chemical building blocks of the cell (1 hr) 28 Aff &4 1k 5 4. A&,
® Biochemical energetics (0.5 hr) 4 @ 1& 7 i #4 77 2 AR AT
Lecture 3. Protein structure and function (2 hrs) & & Jii 4 #4 v 5y &
® Structure of protein: primary, secondary, tertiary, and quaternary structures (1 hr) & & Jit % 14
® Protein binding and regulation of protein function (1 hr) & & J& o g6 & 2 845
Lecture 4. DNA, chromatin, and genome. (2 hrs) 4 41K 3% £ 47 it

® DNA structure and chromosome structure (1 hr) DNA K 3 & 1Kk 7y 4 44




® Regulation of chromatin structure (1 hr) % & Jit 45 14 =
Lecture 5. DNA replication, repair, and recombination (2 hrs) DNAZ #|. 4% fn & 41
® DNA mutation and repair (0.5 hr) & % fu 4 &
® DNA replication mechanism (1 hr) DNA % % 4 #
® Replication of chromosome (0.5 hr) % & i & | #L %]
Lecture 6. Basic transcription and translation. (2 hrs) % 3 fu & %
® The mechanism of transcription (1 hr) % 5% #/L %
® The mechanism of translation (1 hr) &7 4%
Lecture 7. Transcription control and regulation (3 hrs) % 3 8 4= #n 45 #
® Biochemical basis for transcription regulation (1 hr) % 5 98 45 i 4 fb 2 2
® Genetic control: (1 hr) 1 £ 4% #|
® Post-transcriptional control (1 hr) 4 5 /5 845
Lecture 8. Introduction of modern molecular biology: manipulating proteins, DNA, RNA (1 hr) 3. X 4 F £ 47 %
Modern molecular biology: mechanism and application (1 hr) F 1% 4~ F 4 ¥ 5 ¢ B 22 & 57 JF

Section I1: General cell physiology and cellular communicationZg jl, & 2 & o 41 #6383 (16 hrs)
(Instructor: RAO Feng & F A: HHK)

Lecture 9. Membrane Structure 4 Jf & 14 % #
® Membrane lipids ( 1hr) F& fg % 4 F
® Membrane proteins (1hr) & & & % 4 F
Lecture 10. Membrane Transport i % iz
® Membrane permeability and potential (1hr) f% i i 14 5 f& e, {ir
® Membrane Transporters and Channels (1hr) E# iz & g 5% Fi#E#
Lecture 11. Intracellular Compartments and Protein Sorting 4 i, % 5 & & 4 ik
® Cellular compartmentalization and Nucleus-cytosol transport (1hr) 28 ff 4 X =, - & &5 %

® Mitochondria/chloroplast and ER/Peroxisome transport (1hr) £ b & /5t 4%t & 1 32 far Ao ) i B 3L &b
YR sk




Lecture 12. Intracellular Vesicular Traffic 4 i 1 3 ) % iz
® Exocytosis/Endocytosis (1hr) 4/ A &
® ER-Golgi/TGN-Lysosome transport (1hr) 43/ 7 &
Lecture 13. Cellular Metabolism 41 it X #t

® Glucose metabolism (1hr) %] %7 4% X %

Fatty acid metabolism (1hr) Fig B B2 1% #t

Amino acid metabolism (1hr) & £ B X #t

Nucleotide metabolism (1hr) 4% & X #f
Lecture 14. Cell Communication 2 fff 3& f
® Principles of cell signaling and GPCR (1hr) # fifz 5 # %, GE GBK LKz 5E B

® Signaling through Enzyme-coupled receptors or other routes (1hr) B (5% % (K % 5 H b2 5 4 5@

-
Presentation on a topic related to the teaching content (2hrs)

Section I11: Cell regulation and cells in their social context (16 hrs) 48 i, 845 & L4 3R 35 5 8 28 B0
(Instructor: LI Yan ##& A: ZH)

Lecture 15. The cytoskeleton (2hrs) 4 k1 & 2
® Structures of cytoskeletal filaments ( 1hr) 48 i1 & %2 i 45 19
® How cells regulate cytoskeletal filaments ( 1hr) 2 fff B 42 ¢4 98 4=
Lecture 16. The cell cycle (2hrs) 2 A1 & A
® The cell cycle control system ( 1hr) 48 i & H 8 4= % G 09 4 &
® Control of cell division and cell growth ( 1hr) V& 5 48 i 4~ %4 Fu 28 ff & K
Lecture 17. Cell death (2hrs) %4 ff 56 =
® Different types of cell death ( 1hr) 48 ff 50 T 9 F# £
® Methods in cell death identification and pathways in cell death ( 1hr) 8 3L Tt 5 2 5 5 # S F 1L
Lecture 18. Cell junctions, cell adhesion and the ECM (4hrs)
® Cell-cell and cell-ECM junction and adhesion ( 3hrs) 2 1 [&] % 48 i1 4 2 5 1% 32 5 ks

® Extracellular Matrix ( 1hr) 4 g #h 2 5
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Lecture 19. Introduction to Cancer Cell biology (2hrs) Ft J& 48 A, A& 47 % f& /)
® The nature and cause of cancer ( 1hr) f¥Jg B A& 5 5 7= £ &
® Cancer stem cell, metastasis and treatment ( 1hr) i858 T4, ## 5967

Presentation on a topic related to the teaching content (4hrs) = 4 1} 4
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Type of Time % of final Penalty Notes
Assessment score

%) Attendance | |10 | [

WHERI
Class
Performance

AN A
Quiz

FET H Projects ||25 ||

RN

Assignments

B ER
Mid-Term Test

HRE R 40

Final Exam

HARME 25
Final
Presentation
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Others (The
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necessary)
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M R H e 5%kl Textbook and Supplementary Readings

The required text is the Fifth edition (2008) of MOLECULAR BIOLOGY OF THE CELL,

by Alberts, Johnson, Lewis, Raff, Roberts and Walter.




