Molecular and Genetic Epidemiology
Assignment 10
Due by noon Monday before next class 


A. Reading, Finish reading Witte and Thomas chapter on genetic epidemiology for Modern Epidemiology. Extra credit: give comments / edits to the chapter. 
 
B. UK Biobank Project
[bookmark: _GoBack]There is growing interest in undertaking transcriptome-wide association studies (TWAS). One can undertake a TWAS by imputing expression levels into GWAS data, using reference panels of genotype and expression data (see https://www.nature.com/articles/ng.3367). This allows one to look for potential gene-level associations with phenotypes in a more powerful manner, instead of only focusing on individual SNPs.

For your UK Biobank phenotype of interest, use the following website to test for gene-level expression associations: https://imlab.shinyapps.io/gene2pheno_ukb_neale/
Enter your phenotype into the box [Filter by phenotype(s)]. Are there any gene-level associations? What does the direction of the Z-score tell you about these associations? Does it matter what tissue is used for the association test?
[Answers]

C. Hands-on Analysis
Interactions
Assume you have collected the following data for evaluating a potential G-E interaction. 

	Strata
	Cases
	Controls

	G+E+
	40
	10

	G+E-
	30
	20

	G-E+
	20
	30

	G-E-
	10
	40



1. Evaluate whether there appears to be statistical interaction on multiplicative and/or additive scales. 
[Answer]


2. If you do not see an interaction on one of these scales when will you see it on the other scale?
[Answer]



3. How can you look at interaction only using the cases? What are the underlying assumptions for this case-only approach? Can these assumptions be tested?
[Answer]



Rare Variants
4. Assume you are studying the relationship between rare functional variants in a candidate gene and your disease of interest. You’ve detected 10 nonsynonymous variants in the gene that each have minor allele frequencies <1%. Describe how you would go about statistically analyzing these data, explaining any assumptions or limitations of the approach you choose.   
[Answer]
 
