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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. RFE4K Course Title F4EY) % Chemical Biology
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2. .5 % Department of Chemistry
Originating Department
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Course Code

4.  HFEZES Credit Value 3
5. R Lk k151 Major Elective Courses
Course Type
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6. < Z= Fall
Semester
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7. HEXiE English & Chinese

Teaching Language
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8 A REUT) Bek4, LA, jiatz@sustech.edu.cn
) Instructor(s), Affiliation& | Tiezheng Jia, Department of Chemistry, jiatz@sustech.edu.cn
Contact

(For team teaching, please list
all instructors)
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Chemical biology is the study of chemical means, especially in small organic molecules as a tool to study the biology of
an emerging interdisciplinary frontier, is an important basic course for the chemical and biological science in the new
century. This course aims to enable students to master the basic theory, knowledge and concepts of chemical biology
knowledge to establish organic links between chemistry, bio-chemistry, chemical biology and cell biology. This course
focus on eliminating the gap between organic chemistry and biology. This course combines the classic chemical biology
textbook and the state-of-the-art chemical biology research, with emphasis on cultivating a strong interest of students in
learning and thinking, so that students would have a solid theoretical foundation as well as a clear view of
multidisciplinary and comprehensive development.

Fii& % > %R Learning Outcomes

(1D FERAA AR FEREN R S AR S
Learnt to know basic knowledge and concepts of chemical biology;
(2) FEREVERRNEL AR S,
Learnt to know basic principle of chemical reactions in life;
(3) 548 DNA WA S22 AR
Learnt to know chemistry and biology principle of DNA;
(4) 2R RNA MM S AR,
Learnt to know chemistry and biology principle of RNA;
(5)  HEREKSEARKEY SRR
Learnt to know chemistry and biology principle of peptides and proteins;
(6)  EREARIIBEEREY SRR
Learnt to know chemistry and biology principle of protein functions;
(7> FEWERREYM IR 54T
Learnt to know biology principle and chemistry function of sugar;
(8)  EAREE SIS AN GRS A T
Learnt to know biosynthetic pathways of polyketides and terpenes;
(9 FERWFTHIA T BEH AL WA= 5 i E IR 5.

Learnt to know fundamental concepts, chemical tool, and research methods of life signalling pathway.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

Chapter 1 The Fundamentals of Chemical Biology (2 credit hours)
B LA O ERANR S B S (2 25D

1.1 The central dogma of molecular biology; 1.2 Genes; 1.3 Genomes; 1.4 Sources of diversity beyond genomes; 1.5
Combinatorial assembly generates diversity; 1.6 Some common tools of chemical biology.

1A B FAEYZROEN; 1.2 BEKMS: 1.3 RRARNMS: 1.4 RRAZHE 1.5 B2 1.6 (2 EW et
FI—EEEARTF R,

Chapter 2 The Chemical Origins of Biology (2 credit hours)
FE MR RAENNEARR (225

2.1 Mechanistic arrow-pushing is an expression of molecular orbital theory; 2.2 Hydrogen bonds and proton transfers;
2.3 Prebiotic chemistry; 2.4 Nonbonding interactions; 2.5 The power of modular design.

24 T HUERLG, 2.2 RN PR 2.3 ARaitlE: 2.4 ELAER: 2.5 4 TR

Chapter 3 DNA (8 credit hours)
2B =% DNA (8 %))

3.1 Forms of DNA; 3.2 The ribonucleotide subunits of DNA; 3.3 Elementary forces in DNA; 3.4 DNA superstructure; 3.5
The biological synthesis of DNA by polymerase enzymes; 3.6 The chemical synthesis of DNA; 3.7 Separation of DNA
molecules by electrophoresis; 3.8 Recombinant DNA technology; 3.9 Nucleic acid photochemistry; 3.10 DNA as a drug
target; 3.11 molecular recognization of DNA.

3.1 DNA f1&5#; 3.2 DNA IR EAZ M 5r; 3.3 DNA I EARIMEH 715 3.4 DNA I =4E&5#); 3.5 DNA A& A&
%; 3.6 DNAMIMLEE M TTH:: 3.7 DNA IS B 7 3.8 DNA EAH A 3.9 M et Bi; 3.10 DNA [ 254w
%5 3.11 DNA 4> TR 5.

Chapter 4 RNA (4 credit hours)
FIVUE RNA (4 220
4.1 RNA structure; 4.2 RNA synthesis; 4.3 Transcriptional control; 4.4 mRNA processing in eukaryotes; 4.5 Controlled

degradation of RNA; 4.6 Ribosomal translation of mRNA into protein; 4.7 From oligonucleotide libraries to protein
libraries; 4.8 RNA research frontiers; 4.9 molecular recognization of RNA.

4.1 RNA 45#; 4.2 RNARIG TR 4.3 #3fiis: 4.4 QA Mrna; 4.5 RNA T 150 #; 4.6 #HAEPN mRNA
HIEHPE: 4.7 RNA (8IS F2; 4.8 RNATFA#EE; 4.9 RNA B4 TiH50.
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Chapter 5 Peptide and Protein Structure (4 credit hours)
WE ZRFEAREN (4575
5.1 Amino acids and peptides; 5.2 Solid-phase peptide synthesis; 5.3 Fundamental forces that control protein secondary

structure; 5.4 The chemistry of crosslinks; 5.5 Protein domains have structural and functional roles; 5.6 Higher levels of
protein structure.

5.1 WRMRMZIK: 5.2 FMHEGRENTIE: 5.3 AN —4i45H; 5.4 IREERIER: 5.5 EAFLHIE: 5.6 HAM
IR .

Chapter 6 Protein Function (8 credit hours)
N EEFMIIEE (8 22I)
6.1 Receptor-ligand interactions; 6.2 A quantitative view of enzyme function; 6.3 A mechanistic view of enzymes that

catalyze multistep reactions; 6.4 Enzymes that use organic cofactors; 6.5 Engineering proteins; 6.6 bioorthogonal
reactions of peptides and proteins.

6.1 ftiA-ZRMEAER]; 6.2 BefELAE BT 6.3 MMM Z L xM; 6.4 &H AN NME; 6.5 EAML
F; 6.7 ZRAIE A B AV IE A RN .

Chapter 7 Glycobiology (8 credit hours)
FLE RAEYE (8 %)

7.1 Structure; 7.2 The chemistry and enzymology of the glycosidic bond; 7.3 Polysaccharides; 7.4 Glycoproteins; 7.5
Glycolipids; 7.6 Glycosylation in the cytosol; 7.7 Chemical synthesis of oligosaccharides; 7.8 Proteins that bind to
carbohydrate ligands; 7.9 Polysaccharides as drug targets; 7.10 sugar chemistry in life science.

7 WS 7.2 BRI 7.3 20 T4 BEES: 7.5 WG 7.6 MIKAOREEIL: 7.7 SEREROIL S
JRITE: 7.8 SiaHEAR; 7.9 LERIONRLR AT 7.10 MR R B AT RN

Chapter 8 Polyketides and Terpenes (4 credit hours)
S\ REAIHE (4 2D
8.1 The Claisen reaction in polyketide biosynthesis; 8.2 The biosynthesis of fatty acids is a paradigm for polyketide

biosynthesis; 8.3 The biological role of human polyketides; 8.4 Nonhuman polyketide natural products; 8.5 Nonribosomal
peptide synthases; 8.6 Human terpenes; 8.7 Nonhuman terpene natural product.

8.1 REIE G LR Claisen HfF; 8.2 IRITFR A & ikt 5 RIS K ZR; 8.3 NMMREIMAEY¥~ThEE: 8.4k
MNEFERAR TR Y); 8.5 AIEZAN IR ;8.6 NS 8.7 AR KBS RIR M

Chapter 9 Chemical Control of Signal Transduction (8 credit hours)

FILE 5L IRE (8 )




18.

19.

9.1 Signal transduction; 9.2 An overview of signal transduction pathways in human cells; 9.3 Nuclear receptors; 9.4 Cell-
surface receptor s that interact directly with transcript ion factors; 9.5 Receptor tyrosine kinases; 9.6 G protein-coupled
receptors; 9.7 lon channel receptors; 9.8 Trimeric death receptors; 9.9 Pathways controlled by small diffusible gas
molecules.

9.1 fF5M6T; 9.2 NMAMIRE 5 M TN 9.3 %k, 9.4 MEMZIK; 9.6 BEIRMAEZA; 9.6 GEHEAMAR
& 9.7 B TIEIEZA; 9.8 ZRUILTZM; 9.9 ARG F16F.

b R H e 2% %K Textbook and Supplementary Readings

David Van Vranken, Gregory A. Weiss, Introduction to Bioorganic Chemistry and Chemical Biology, Garland
Science (2012)

PRFEVEfE ASSESSMENT

AR PG B 1) SEREBRSTASE B #iE
Type of Time % of final Penalty Notes
Assessment score

H &) Attendance
WERI

Class
Performance

/NI
Quiz
PR H Projects 30
iRk
Assignments

BhER
Mid-Term Test

BARER

Final Exam

BRME 70
Final
Presentation
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Others (The
above may be
modified as
necessary)

it 7 = GRADING SYSTEM

MA. +=%%% %] Letter Grading
OB. ZZid/#] GEi/AEE) Pass/Fail Grading

EfE % #t REVIEW AND APPROVAL
AFEFRE LT TRAENB RS HGET

This Course has been approved by the following person or committee of authority

WHERHARIRRS
Teaching committee of the chemistry department




