Principles of Applied Biosciences: Systems Biology (CGAB502) 2014

Semester 1/Year 2014
Chulabhorn Graduate Institute
Applied Biological Science Program

Course: CGAB 502 Principles of Applied Biosciences:  Experimental Strategies for Biological Problems
 (3 credits)

Date: Lecture:  26 June 2014 – 21July 2014
 
Time: 1:00 PM – 5:00 PM

Place: R606, General Service Building, CRI

Course Coordinator: Assoc. Prof. Khunying Mathuros Ruchirawat 
Course Directors: Prof. Peter Dedon and Prof. Bevin Engelward 

Visiting Faculty:  
1. Prof. Peter C. Dedon

pcdedon@mit.edu
2. Prof. Bevin P. Engelward
bevin@mit.edu
CGI Faculty:  
1. Dr. Vorrarat Champattanachai
Rm B703A, Biomedical Research Bld, Tel 8347, vorrarat@cri.or.th
2. Dr. James Dubbs

Rm B803A, Biomedical Research Bld, Tel 8364, djames@cri.or.th

3. Dr. Mayuree Fuangthong
Rm B803A, Biomedical Research Bld, Tel 8365, mayuree@cri.or.th

4. Dr. Siraprapha Sanchatjate

Rm B406D, Biomedical Research Bld, Tel 8295, siraprapha@cri.or.th
5. Dr. Rojana Sukchawalit

Rm B803A, Biomedical Research Bld, Tel 8364, rojana@cri.or.th

6. Dr. Piyajit Watcharasit

Rm B403A, Biomedical Research Bld, Tel 8274, piyajit@cri.or.th 

Pre-requisite: CGET501 Integrated life sciences or equivalence
Recomended textbook: Lodish H et al. (2008) Molecular Cell Biology, 6 edn. W. H. Freemann and Company, New York.
Course website: http://www.cgi.ac.th/course_list/2013_semester_1/cgab502
Course Description:


Biological networks make it possible for organisms to engage in complex functions.  This course progresses from molecule, to pathway, to interpathway interactions, to networks, while maintaining a focus on inflammation and genomic stability. Key modern experimental approaches are presented, and a deep analysis of a paper in the literature accompanies each lecture. 
Course Format


The course will mainly use lectures to impart knowledge and understanding of the aforementioned topics, complemented by a class project. The course has no text, but requires a firm background in biochemistry. Readings from the primary literature will be assigned. Some of class time will be devoted to discussion of key primary journal articles describing important contributions to hierarchical systems biology.
     
A term project undertaken by subgroups of the class working as integrated teams will involve the preparation of a structured research project, similar to a thesis proposal, in an area of biological networks. The topic will change yearly, and the written product of the case study will be evaluated by a committee of experts.

Evaluation and Grading


The term grade will derive from the exams, home-assignments and written paper and oral presentations along with participation in class-period discussions.

Grade will be weighted as follows: 

Exam 1&2





50%

Home-assignment




10%

Class participation




20%

Final Presentation 




10%

Proposal writing




10%

Classroom Rules of Conduct 

1. Be on time. Class will start at the indicated time. Late attendance will affect your grade.
2. Plagiarism is not an acceptable behavior.
 Lecture Schedule:
VC – Vorrarat Champattanachai
PCD – Pete Dedon
JD – James Dubbs BPE – Bevin Engelward 


MF – Mayuree Fuanthong
SS – Siraprapha Sanchatjate RS – Rojana Sukchawalit PW – Piyajit Watcharasit
	Date & Time
	

CGAB502
	Instructor
	Assignment 
	homework

	Thu June 26, 2014
9:00-12:00
	L1: Single Component: Protein Structure/Function


	MF/SS
	Student must read Doublie et al (1998) Nature 391:251-8. before coming to class 
	T7 mutation group work


	Mon June 30, 2014

1:00-4:00
	L2:Transcription and Gene expression analysis


	RS/VC/JD
	
	Primer design and cloning (due Friday7/7/14)


	Wed July 2, 2014


1:00-5:00
	L3: Transcription and Gene expression analysis (RNAi) 

-mammalian cell culture  (VC)

-techniques (WB, Flow, IH, IP) and uses
	JD/VC/SS


	Woodell et al. Molecular Therapy 2013 

	

	Thu July 3, 2014

1:00-4:00
	Lab demonstration I

Gel electrophoresis, PCR, western blot
	Staff
	
	

	Fri July 4, 2014

1:00-5:00
	L4: Pathway Analysis: Apoptosis

	VC/SS/PW

	1) Jack et al (1994) Current Biology 4(1):1-7. 

2) Lowe et al (1993) Nature 362:847-9.
	

	Mon July 7, 2014

1:00-5:00
	L5: Interpathway Analysis: Repair versus Toxicity 


	JD/VC/SS/PW


	Frappart et al (2007) EMBO J 26:2732-42.
	

	Wed July 9, 2014

1:00-5:00
	L6: Network Analysis: Synthetic Genetic Array 

	SS


	Tong et al (2004) Science 303:808-813.
	

	Tue July 15, 2014

1:00-5:00
	L7: Introduction to Systems Biology and multivariance statistics
	PCD/JD
	Fry et al (2007) PLoS Genetics 11:e207

	

	Wed  July 16, 2014

1:00-5:00
	L8: Proteomics-2D PAGE and chromatography  

· 
	VC

RS
	
	Chromatography used in CRI lab (due 21/7/13)

	Thu July 17, 2014

1:00-5:00
	L9: LCMS-Omics
	PCD
	
	

	Fri July 18, 2014

9:00-12:00
	L10: Metabolomics/MVS
	PCD/JD
	
	

	Mon July 21, 2014

1:00-5:00
	L11: Genomics


	PCD/JD
	
	

	Wed July 23, 2014

1:00-4:00
	Review I
	Staff

	
	

	Fri July 25, 2014

1:00-4:00
	Review II
	Staff
	
	

	Mon July 28, 2014

1:00-4:00
	Quiz #1
	Staff

	
	

	Mon Aug 4, 2014

1:00-4:00
	Quiz #2
	Staff
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