Course Description

* Systems Biology in Environmental Health * 
ENVR 890-006, Fall 2009


Faculty:
Dr. Rebecca Fry, MHRC 0032, rfry@unc.edu, 843-6864 (Director)
Website

http://sites.google.com/site/thefrylaboratory/

Time and location:
Classroom: McGavran 2303

Class time: Tuesday and Thursday 2:00-3:15 pm 

Course Description: Environmental systems biology examines how environmental stressors influence the components of a biological system, and how the interactions between these components result in changes in the function and behavior of that system. Systems biology integrates genomic, proteomic, and metabolomic technologies to construct models of complex biological systems and diseases. Together, these technologies allow us to interrogate and refine our knowledge of cellular processes. This course will use a systems biological perspective to detail the most recent findings that link environmental exposures to human disease. The course will include an assessment of systems-based tools to evaluate environmental health risks, an overview of molecular pathways that are essential for cellular survival after exposure to environmental toxicants, recent findings on gene-environment interactions influencing environmental agent-induced diseases, and the development of computational methods to predict susceptibility to environmental agents. The course will highlight environmental toxicants relevant to human health and disease, various high-throughput technologies, and biological pathways associated with disease. These topics will be integrated with introductory lectures on molecular and cellular biology, toxicology, and computational biology. Among others, this course will be of interest to graduate students in Environmental Science, Toxicology, Biology, Epidemiology, and Genetics. This course will consist of lectures, in-class discussions and examinations. The overall emphasis will be made on biological pathways/systems associated with environmental toxicants and human disease. The students are expected to develop a comprehensive understanding of biological networks linked to disease caused by environmental chemicals and toxicants.
Prerequisites: One year of Biology or permission from the instructor. 
Reading Material: One cutting edge research paper assigned each week. These readings are required for all students taking this course and form the basis for homework assignments. Other reading material is optional, but suggested.
Grading: Grades will be derived from the following: 
*Exam I, in-class written exam

25% of final grade 
 Exam II, in class written exam

25% of final grade

 Exam III, in class written exam 

25% of final grade

** A final report



15% of final grade

***Homework assignments (weekly) 
10% of final grade






100% 
*Written exam material is derived from the in-class lectures and from the required weekly readings. Written exams are open book, in class exams. 
**The final report will be a 10 page document that details a biological pathway, human disease and/or tool that illustrates the power of systems biology. 

***Questions for weekly homework assignments will come from required weekly readings. Homework assignments will be handed out on Tuesdays and are due at the following class on Thursdays.    

Other: While grades will not be given for in-class participation, it is our belief that participation in discussions is an integral component of learning. Therefore, it is expected that students will participate in discussions in class.  

	Date 
	Lecture #
	Day
	Brief Description

	25-Aug
	1
	T
	Intro to Environmental Systems Biology

	27-Aug
	2
	Th
	Fundamentals of Biology of the Cell

	1-Sep
	3
	T
	Mechanisms of Disease/Carcinogenesis and Links to Biological Systems

	3-Sep
	4
	Th
	NF-kappaB : links to human health and environmental agents

	8-Sep
	5
	T
	Endocrine disruptors and epigenetic alterations

	10-Sep
	6
	Th
	DNA damage, sensing and repair

	15-Sep
	7
	T
	Apoptosis 

	17-Sep
	8
	Th
	Notch-Delta 

	22-Sep
	9
	T
	NonReceptor-linked cytoplasmic tyrosine kinase (cytokine) pathway

	24-Sep
	 
	Th
	Exam I

	29-Sep
	10
	T
	Wnt 

	1-Oct
	11
	Th
	Nuclear hormone receptor 

	6-Oct
	12
	T
	Hedgehog

	8-Oct
	13
	Th
	Guest Lecture- Steve Edwards

	13-Oct
	14
	T
	Receptor guanylate cyclase 

	15-Oct
	15
	Th
	Nitric oxide receptor 

	20-Oct
	16
	T
	G-protein coupled receptor (large G-protein)

	27-Oct
	17
	Th
	Integrin and Cadherin pathways

	29-Oct
	18
	T
	Stress responses and checkpoints for DNA damage and replication.

	3-Nov
	 
	Th
	Exam II

	5-Nov
	19
	T
	Receptor protein tyrosine phosphatase (RPTPs) pathway

	10-Nov
	20
	Th
	Gap junction pathway

	12-Nov
	21
	T
	Ligand-gated cation channel pathway

	17-Nov
	22
	Th
	A stress response: The unfolded protein response (UPR)

	19-Nov
	23
	T
	Guest Lecture- Rusty Thomas

	24-Nov
	24
	Th
	TGF-β receptor 

	1-Dec
	25
	T
	EGFR pathway

	3-Dec
	26
	Th
	Toll-like Receptor 

	8-Dec
	27
	T
	Neuro-Metals

	15-Dec
	28
	Th
	Exam III

	17-Dec
	29
	T
	Final exam/report due


