Molecular and Genetic Epidemiology

Assignment 8
Due by noon on Monday before next class
A. Reading

Please read this paper on next generation sequencing:  https://www.ncbi.nlm.nih.gov/pubmed/24074859
B. UKB Project

Search pubmed for the phenotype you are looking at in the UK Biobank and each of the following terms:


Methylation


Epistasis


Gene-environment interaction

Have there been any studies published on these terms and your phenotype? If so, please qualitatively assess what’s been found (very briefly). You may not have found anything for epistasis or gene-environment interactions; why is it difficult to detect interactions? 

C. Genetic Risk Score (GRS) Application

1. Download the file “assignment 8.csv”. This includes significant SNPs for a number of phenotypes from the GWAS catalogue (like you previously downloaded).

2. Select a single phenotype from these data. As an example see the file “Asthma”. 

3. Now consider the column titled ‘genotypes’. These are the observed genotypes for one individual. Calculate that person’s GRS for their genotypes and the phenotype you selected. Genotypes can be coded as 0, 1, or 2 risk alleles. The risk score for each SNP is the product of their genotypes and the logOR (or the OR raised to the power of their risk alleles). The overall GRS is then the product of the risk score for each SNP. For an example see columns I and J in the “Asthma” file.  

4. Interpret this result. How can you compare this finding to the average risk in the population? Hint: recall how we calculated the mean risk in previous modules, assuming Hardy-Weinberg equilibrium (see column K of “Asthma”):
M=(1-p)^2+2p(1-p)OR+p^2*OR^2.

5. How would you counsel the person with these genotypes regarding their disease risk?
