Molecular and Genetic Epidemiology
Assignment 4
Due by noon on Monday before next class

A. Reading

1. The following sections of Genetic Epidemiology chapter (Witte and Thomas):
Association studies
	Imputation of genetic markers
	Population stratification
	Statistical testing for GWAS studies

2. Duncan LE, Ostacher M, and Ballon J. How genome-wide association studies (GWAS) made traditional candidate gene studies obsolete. Neuropsychopharmacology, 44:1518-1523, 2019.
https://www.nature.com/articles/s41386-019-0389-5.pdf
[bookmark: _GoBack]
B. Project

a. What was your trait of interest? 

b. What is the largest sample size in a genome-wide association study that was done on your trait of interest (meta-analysis ok)? [Hint, you could start with the GWAS catalog, https://www.ebi.ac.uk/gwas/, search for your trait of interest, and likely choose the most recent one. A web search for “<your trait> GWAS” will often also produce reasonable results.]

c. How many independent variants did they find, if any?

d. It may not be reported, but if it is, how much variance explained do these variants explain?


C. Hands-on Analysis

1. We will be using data on the two MTHFR SNPs (C677T, A1298C), from a prostate cancer study. 

a. Download the STATA dataset “MTHFR.dta” from the course website.  

b. Open this file (on completion of downloading, or by double clicking on it), to launch STATA.  Or start STATA and the command 
. use "C:\MTHFR.dta", clear

c. Open a Log in STATA by going to File, Log, Begin.  Give the log a name (suggest using the “.log” format).

d. Look at the data with the following STATA commands:
	. describe
	. browse
As you will see, the data include information on genotypes defined by the two MTHFR SNPs, disease status, ethnicity, cancer aggressiveness, and what type of family the men are from.  With regard to the latter, D=discordant means that the family includes at least one case and one unaffected brother (control).  
C=concordant means that the family has at least two affected brothers.  C/D means that the family has at least two affected brothers, and one unaffected brother.    

2. Analyze the data

a. Determine the genotype frequencies for these SNPs using the tabulate command in STATA.  
	tabulate MTHFR_C677T
	tabulate MTHFR_A1298C

b. Repeat (a), but stratified by ethnic group.  Do the genotype frequencies differ by ethnic group?  What does this suggest about how the data might need to be analyzed?

	tabulate MTHFR_C677T if Ethnicity=="Caucasian"
	tabulate MTHFR_C677T if Ethnicity=="African-American"

	tabulate MTHFR_A1298C if Ethnicity=="Caucasian"
	tabulate MTHFR_A1298C if Ethnicity=="African-American"

c. Now use the tabulate command to look at the relation among the two SNPs.  Are they associated with each other?  Why, and what impact might this have one our future analysis of the relation between these SNPs and prostate cancer?  

	tabulate MTHFR_C677T MTHFR_A1298C, chi2
