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1. Cancer Systems Biology, ed. by Edwin Wang (Chapman & Hall/CRC
Mathematical & Computational Biology); 2010.
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2. Systems Biology: Applications in cancer-related research, ed. by Hsueh-Fen

25 EH

Juan and Hsuan-Cheng Huang (World Scientific Publishing, Singapore), in

press.




I. Gene/protein networks and pathways

1. Introduction to systems biology

2. Gene network construction for molecular regulation

3. MicroRNA regulated cellular networks in cancer

4. Disease-related modules in protein interaction networks

5. Biomolecular pathway modeling

I1. High-through omics data and analysis

6. Methods and systems for ChIP-seq data analysis

7. Discovery of transcription factor binding sites and its applications in cancer
study

S i 8. Cancer epigenomics
A 9. Tools and emerging applications for mining the phosphoproteome in cancer
s bology
10. Predicting cancer-related microRNAs
11. MicroRNA regulation: databases and tools
III. Applications for biomarkers and drug discovery
12. Next-generation sequencing technologies and their applications in cancer
research
13. Membrane proteomics for the opportunity of cancer biomarker and drug target
discovery
14. Structure-based systems biology and drug design in cancer research
15. Discovering drug targets for cancer therapy
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This is a 2 semester course consisting of 16 2-hrs lectures in each semester to be
delivered by 10 researchers specialized in the respective areas. The course will
deal with modern concepts in cell biology, gene regulation and mechanisms of
diseases focusing on genetics, epigenetics , molecular signaling, animal models and
3y SHIFEHr S
e e target drug identification in cancer, neurodegenerative diseases and infectious
(ED 505) diseases.
The purpose of the course is to introduce modern concepts and experimental
approaches in studying the mechanisms of a number of human diseases as
) described in the course content.
e H R
B Basic Cell Biology
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Molecular and genomic medicine IT

(2 hrs per lecture)

Title

16.

17.
18.

Genetic and Genomic approaches in
Studying human diseases (l)
Genetic and Genomic approaches in
Studying human diseases (Il)

Nature of cancer and oncogenes
Cell signaling and cancer

Cancer suppressor genes

Cancer cell immortalization

5o B R R

Multisteps in carcinogenesis
Midterm exam

. Genomic instability and cancer
. Cancer metastasis

. Target therapy for cancer

. Biochips for disease detection and investigation
. Notch signaling in zebra fish development
. Identification of potential antifungal drug

Targets-virulence factors
Identification of potential antifungal drug
Targets-drug resistance factors

Summary of antifungal drug development

Final exam

date

2/22

2/29

314
3p1
328
4y

4/11
4/18
425

5/16
523
530

6/6

6/13
6/20

lecturer

Dr. SF Tsai

Dr. SF Tsai

Dr. LH Wang
Dr. YR Chen
Dr. HL Hsu
Dr. SW Wang

Dr. LH Wang
Dr. LH Wang
Dr. SF Tsai
Dr. LH Wang
Dr. YR Chen
Dr. JL Juang
Dr. Y] Jiang
Dr. HJ Lo

Dr. HJ Lo

Dr. HJ Lo
Dr. LH Wang
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This course introduces the principles of isolation, purification and
characterization of biomolecules. Topics include chemical and biochemical

SRR
it (% /1> 50 |analysis of biomolecules, instrumental techniques of analysis, isolation and
“F) purification of biomolecules, applications of bioanalytical chemistry in

medicine and biotechnology.
The goal of this course is to provide the students with an introduction to
some of the fundamental concepts and methods of analytical chemistry and
their application in biomedicine-related research. Discussion of qualitative

=mfa 4@ | and quantitative analysis of biological compounds including theoretical basis
of various separation techniques including chromatography and
electrophoresis; application of these methods to separation and analysis of
biological compounds.

N _ | General Chemistry, Fundamentals in Analytical Chemistry

FZELI OIS

£
TRZERIE
B Biochemistry. (Mathews, Van Holde, Ahern)




fhist

i $ # ® M 5 CRER
1 |Introduction, Principles of separation techniques

2-5 |Separation: methods based on polarnty

Separation” methods based on 1omic nature

Separation: methods based on shape and size

6 |Centrifugation in biochenucal research

7-8 |Principles of electrophoresis

0 |Spectroscopic methods for matnix characterization
Spectroscopic methods: protein and DNA

SRR T Spectroscopic methods: ENA and carbohvydrate
B 10 |hid-term exam
S| 11 |Mass spectrometry of Biomolecules

12 |Suiface Plasmon Resonance

13 |Introduction to Immunclogy

14  |Immmunological methods: general processes of the imnmne

response and analytical techniques (imnmnoassay)

15 |Flow cytometric analysis

16 |Biosensor and nucroamray

17 |Group presentation (optional)

18 |Comprehensive Final Exam Reports due

AR SR BSRHYHREERE 2

[/ Ui
ARG
0 ZiBH © The significance of this course is to link the chemistry with
2 Eo biology. Students will learn how to apply chemical tools and ideas to
> HH S I biological problems or they may use biology to inspire the development

of new chemistry.
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e Segel, Irwin H. “Enzyme Kinetics - Behavior and Analysis of Rapid Equilibrium
FEE and Steady-State Enzyme Systems” (1993) John Wiley.
SzEH |® Fersht, Alan “Structure and Mechanism in Protein Science” (1999) W. H.
Freeman and Co.
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1. Enzyme Activity: principles and methods of measurement.

2. Principles, Driving Forces, and Characteristics of Enzyme Catalysis.
3. Enzyme Active Sites: principles and methods for active site studies.
4. Kinetics: equilibrium and steady-state analyses.

5. Transient Kinetics.

6. Equilibrium Ligand Binding.

7. Cooperativity and Allosterism.

8. Chemical Mechanisms of Enzyme Catalysis.

9. Applications of Molecular Biology in Enzymology.

10. Enzymes and biotechnology

11. Literature Examples.
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1. F3 o brite A il FHAY#ES 1B (software tools)
2. {3 ATEE(E DNA/RNA JEEEERIATA P31 21 T BRdtipay A= B IR RS
3. DNA/RNA FZ5I 53T AT (s FHHY 225 &} (databases)
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e John C. Avise (2000) Phylogeography, Harvard University Press.
e JoannaR. Freeland (2005) Molecular Ecology, Wiley.
T2 e Barry G. Hall (2007) Phylogenetic Trees Made Easy, Sinauer.
SFEEH e John M. Smith (2006) Evolutionary genetics, Oxford University Press.
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Introduction of phylogeography and its applications

2 NCBI GenBank Data mining of population haplotypes: BLAST & Entrez surfing

3 Sequence histogram readings and finding PCR condition & cloning errors

4 Multiple sequence alignment (CLUSTALW) and haplotype assignment

5 Manual and advanced primer design from web (Primers 3, codehops)

6 Markers for phylogeographic and population researches (nuclear &
chloroplast, AFLP, SSR markers)

7 Neutrality test & coalescence theory (DnaSP practice for Tajima’s D test)

8 Parameters for population genetic analysis (GenAlEX): genetic variation
measures, heterozygosity, test for H-W equilibrium

9 Detect population differentiation, genetic structure (FST, AMOVA in Arlequin)

10 Genetic haplotype networks and Phylogeographic analysis (software: TCS
genealogy and NCPA)

11 Habitat heterogeneity, geographic barrier and genetic variance correlation
(DIVA, mantel test, IBD)

12 Assigning individuals to populations and metapopulations using structure
program

13 Demographic models and past population dynamics (ABC modeling, Baysien
Skylight plot, mismatch analysis), bottleneck (m-ratio test, mode shift test,
heterozygosity excess essay)

14 Amount of genet flow and directions between populations (Migrate)

15 Substitution model selection (modeltest)

16 Detection of loci under selection: BayesFst, Bayescan, F-dist2, Hierarchial
island model)

17 Molecular clock calculations & Molecular Divergence Dating (BEAST,
McMcCoal, Multidistribute)

18 Final examination

19

20
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