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Since drug discovery is one of the main purposes of modern life sciences,
and since biological chemistry is the central discipline for drug discovery, the
course is designed to use different aspects of drug discovery to stimulate
students to learn and understand different aspects of biological chemistry,
biology, chemical biology, and structural biology. The course will cover major
approaches and disciplines in chemical and structural biology, and will also
use real, successful examples. Students should be engaged in the
discussions, and in the presentations.

The goal for this course is to make sure that every Ph.D. student (and some
master’s students as well) in IBS, regardless of chemistry or biology

=mfo 4 | background, will have acquired the most frontier knowledge in chemical
biology and structural biology, and how they can be used in the discovery of
new inhibitors as potential drug candidates.
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1. Have inhibitors, looking for targets and mechanisms

1-1 Antibiotics and Antibiotic-Resistance (B-Lactam antibiotics: penicillin)
1-2 From Natural Products to pharmaceutical drugs (SH Wu)

1-3 A cholesterol biosynthesis inhibitor blocks Staphylococcus aureus
virulence (A Wang)

2. Have targets, looking for inhibitors
2-1HA protein of the Influenza virus (CH Wong/JM Fang)
2-2TS analog inhibitors developed by Vern Schramm (Joseph Ho)
2-3Kinase inhibitors from the work of Kevan Shokat
2-4Design of glycosyltransferase inhibitors (Hans Lin)
2-5HDAC inhibitors

3. Identification and validation of new targets

3-1NP protein of the Influenza virus (MD Tsai)
3-2Protein-(phospho)protein interaction as possible drug targets

4. Protein drugs and vaccine development

4-1Carbohydrate based vaccine
4-2 Antibody drugs

5. Other emerging subjects

5-1Drug Development in Cancer and Alzheimer Disease
5-20verview of the drug development pipeline: from laboratory to market
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Protein Modification Mechanisms and Cell Signaling
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Week 1: Phosphorylation, kinases and phosphatases | |

Week 2: Phosphorylation, kinases and phosphatases |l 5 hay ot

Week 3: Glycosylation B 4ee

Week 4: Ubiquitination P e

Week 5: Sumoylation I535/9%

Week 6: Acetylation and methylation {o] F ke

Week 7: Activity-based protein profiling VINEWN

Week 8: midterm exam

Week 9: G protein signaling P SGHE

Week 10: NO signaling =THE

Week 11: Cell cycle P e

swERfg e |\Week 12: DNA damage signaling in cancer sErLL
£ Week 13: Cell death %
s El  |Week 14: Developmental signaling Bk
Week 15: Signaling in neural synapse WL

Week 16: Targeting signaling pathway for medical intervention ZZ{H )&
Week 17: Final exam
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Introduction to Mass Spectrometer (week 1)
Sample preparation (Week 2)
Derivertization for LC-MS (Week 3)

UPLC analysis (Week 4)

Mass signal analysis (Week 5-8)

6. Compound identification (Week 9-1518)
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Molecular Cell Biology; Lodish et al, WH Freeman and Company
25EHH

-10 -




st
1. Visualizing cells
2. Biomembranes and Cell Architecture
3. Transport of lons and Small Molecules Across Cell Membranes
4. Integrating Cells into Tissues
5. Cytoskeleton |
6. Cytoskeleton Il
7. Moving Proteins into Membranes and Organelles
8. Vesicular Traffic, Secretion, and Endocytosis
= 9. Eukaryotic Cell cycle

ariErEl |10, Cell birth, lineage, death
11. Cancer
12. The innate Immune System
13. The Adaptive Immune System
14. The Molecular Cell Biology of Development (I)
15. The Molecular Cell Biology of Development (lI)
16. Nerve Cells
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This course will cover fundamental aspects of biological chemistry, structural
biology, and chemical biology. Compared to undergraduate level
biochemistry, this course will emphasize molecules, mechanisms,
structures, and major techniques in structural-bislegy biochemistry

The goal for this course is to make sure that every graduate student in IBC,
including both master and Ph. D. students, and regardless of chemistry or
biology background, will have acquired the up-to-date knowledge in

sfO g | . : . . . )
biological chemistry, including chemical biology and structural bielegy
biochemistry.
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Nucleic Acids

Peptides and proteins
Glycosylations

Lipids and membranes
Enzyme kinetics

© N Ok wdR

MS and Proteomics

Coenzymes and catalytic mechanisms
X-ray crystallography and protein structures
NMR and biological applications
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