MBB452/752 and MCDB452/752:

Pick one of the topics below and write a research paper. Research papers should be approximately ten pages in length (double spaced). Carefully cite your references at the end of the paper (not included in the 10 pages). Please note that the papers are research proposals and therefore should contain both a) a review of the literature and b) a proposal for something new or an analysis of existing programs. 

CHOOSE ONE:

1.  As discussed in the personal genomics section of the course, while single nucleotide polymorphisms (SNPs) can be used as prognostic tool for complex disease traits, there are many challenges associated with this approach. Please review the main issues associated with using SNPs as predictors for disease risk prediction in genome wide association studies (e.g. low power, small effect size, gene environmental interaction etc.), describe current methods that have been applied to handle these issues, and propose new strategies to overcome these difficulties to construct better SNP based risk prediction models.

2.  As discussed in the unsupervised data mining section of the course, networks can be constructed to capture the interaction pattern of genes.  Two popular network algorithms are Bayesian network and Gaussian Graphical Model. Describe in high level how gene co-expression/regulatory network can be constructed using these two methods, and the advantages and disadvantages for each method.  Now, for each individual/person in the study, assume that you have the information for the following variables available:

	Data
	Data Type

	gene expression data 
	continuous

	gender 
	discrete, nominal

	smoking status

	discrete, ordinal

	 age

	continuous

	SNP data 
	discrete, ordinal


You are interested in building a network that captures how all of these variables interact with each other. Describe the potential problems you may encounter for each of the two network construction methods. Which network method would you prefer over the other? Why?

