Molecular and Genetic Epidemiology
Assignment 9
Due by noon Monday before next class 


A. Reading 
Read at least half of Witte and Thomas chapter on genetic epidemiology for Modern Epidemiology. Extra credit: give comments / edits to the chapter. 
 
B. UK Biobank Project: Replication, Pleiotropy, TWAS, Joint/Meta-Analysis,

B.1 Replication
An important aspect of any GWAS is replicating findings in an independent dataset. Look up the top SNP associations from the UK Biobank phenotype you have been studying in the GWAS catalogue to see if they replicate: https://www.ebi.ac.uk/gwas/. That is, search the GWAS catalogue for the most strongly associated SNPs (using rsnumbers) from the UK Biobank. 

Questions:
Do any of the SNPs replicate, whereby they are associated with the same phenotype?
What are potential limitations of using the GWAS catalogue for replication?

B.2 Pleiotropy
Pleiotropy is the association of genetic variants with more than one trait. The SNPs associated with your phenotype of interest in the UK Biobank might also be associated with other phenotypes. You can check for this in the GWAS catalogue (using same approach as in B.1).  You can also look for pleiotropy in the UK Biobank using the search engine, entering the associated SNP’s rsnumber: https://biobankengine.stanford.edu

Questions:
	Do you detect any pleiotropy? 
	If so, does this make biological sense?

B.3 Joint / meta-analysis
It is also common to undertake joint or meta-analyses. This approach attempts to increase power by combining results from different studies (or ethnic groups), such as discover and replication samples. Use the web-based tool and their example data to undertake a meta-analysis http://bioinfo.genyo.es/metagenyo/

Extra credit: if any of your SNPs replicated between UK Biobank and the GWAS catalogue, you could also use these. Note: you’ll have to figure out genotype counts based on allele frequencies, ORs, and sample size. 

[bookmark: _GoBack]Questions:
	What threshold p-values should you use for discovery and replication of GWAS signals?
Can you simply combine the results from discovery and replication in a joint analysis and report those findings?
