Molecular and Genetic Epidemiology
Assignment 6
Due by noon on Monday before next class



B. Locuszoom plots and variant characterization

Recall that we created a locuszoom plot of your data or one of the following variants: rs492602, rs1800562, rs3764261.

Now try to (a) characterize these three loci, or (b) from your own data, using Haploreg (http://archive.broadinstitute.org/mammals/haploreg/haploreg.php), as we did in class. Which (there may be more than one; if there are too many, report a few and say so) might be the causal variants for those loci and why? This may be very difficult to do, and impossible to determine, without trying to do functional studies; if this is the case, explain roughly why.
	
For the LDL variants:
rs492602: The nonsense variant rs601338 is the most damaging modification, and might be your number one locus to follow up on. The missense variant rs602662 might also be worth following up on. Other variants could be regulatory, though I’d probably focus on those changing the protein first.
rs1800562: rs1800562 is a missense variant, likely the most promising to follow up on
rs3764261: I wouldn’t know exactly where to start myself with this one.


C. Project 

[If you can’t find any of these for your trait, you might consider seeing if you can find it for a related trait.]

We asked you in a previous homework, but to revisit, what was the known variance explained by the GWAS hits? [If you can’t find one, just say that, and say it is zero.]
[answer trait-dependent]

What is the array heritability of the trait, if you can find it?
[answer trait dependent]

Can you find a family-based (e.g., parent-offspring, sibling, etc.) heritability estimate for your trait?
[answer trait-dependent]

Why might these three quantities differ?
The quantities are each measuring different contributions to the variance explained by the trait (i.e., heritability). The array-based heritability measures the total additive heritability of the array (or what has all been imputed from it), and would not include other genetic modeling (dominace, epistasis), potentially rare variants not on the array and not imputable, that would be included in the family-based heritability estimate. Family-based heritability estimates can also be a somewhat inflated due to shared environmental effects. Finally, the variance explained by the known GWAS hits includes only the currently known GWAS variants, and does not include other variants that are included in the array-based heritability estimate. It’s also possible that sample sizes were too small for all of these, and the estimates have lots of error, which you might see in the confidence intervals.

Extra (not graded for correctness): Suppose all heritability estimates are not significantly different from zero. Would you have even wanted to run a GWAS? Why or why not?

If the heritability is truly zero, then you wouldn’t expect it to have any genetic basis, and so there wouldn’t be a reason to run the GWAS. However, it is possible that the estimates have error on them, especially if the sample sizes were really too small to estimate the heritability. Still it would be best to show that there is some heritability of the trait before embarking on a GWAS (especially if it’s a lot more work to do).



