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In a previous exercise we conducted a simulated GWAS based upon the
identification of a locus in the CFH gene associated with macular degeneration.
In this exercise we introduce how to use public resources (i.e. HapMap), to learn
more about the strcuture of linkage disequilibrium (LD) in a particular locus.
We will also learn how to multiple SNPs can provide information on haplotypes
and how to use haplotypes in association testing.

1 Examining Patterns of LD in the CFH Gene

We’re going to use a publically available program Haploview to visualize the
linkage disequilibrium patterns in the CFH gene and identify haplotypes.

Open the Haploview program on your computer.
Choose Chromosome 1, start kb = 194887, end kb = 195137.
Select ‘Show Hapmap Info Track’ and select OK.

The program will download genotype data from the HapMap project. The
first screen which appears is the ‘Check Markers’ screen, which contains various
kinds of information about the SNPs which lie within the genomic interval that
we specified. On Thursday we will talk about how to interpret a number of
these values to assess the quality of genotype data. For now, we are going to
skip to looking at LD plots and identifying haplotypes.

Question 1: Click on the ‘LD Plot’ tab. What are we looking at here?

Question 2: Look at the squiggly lines at the top of the figure, that is a
representation of the CFH gene. Why are there two lines for CFH?

How many haplotype blocks have been identified? Click on the ‘Haplotypes’
tab to display the haplotype blocks. Take a moment to look at the numbers
and get a general sense of what this all means.
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2 Working Directly with HapMap Data

The nice thing about HapMap data is that it is one of the few publically available
sources of real, genomewide genotype data. We have downloaded Hapmap data
to the cluster. Navigate to your home directory and copy the following files to
your directory using the following command.

cp /cluster/tufts/cbicourse/GAS/DATA/PLINK/CFH_HapMap_CEU.* .

First, take a peek at the files you imported using the head command. This
file contains genotypes from HapMap CEU samples for the area around the CFH
gene.

head CFH_HapMap_CEU.ped

Remember that we went over the structure of PED files in class yesterday,
this is a bit of review.

Now take a look at another file in the directory, the MAP file. If the cluster
is driving you crazy, you can try moving the MAP file to your desktop using
WinScp, then you can open the MAP file with Excel.

head CFH_HapMap_CEU.map

MAP files contain information about SNP names and chromosomal positions.
MAP file information is dependent upon which build of the human genome you
wish to use as your reference. Let’s pick out SNP rs395544 from the map file
and take a look at it. We’ll see why we chooose this SNP in a moment.

grep rs395544 CFH_HapMap_CEU.map

The data columns are as follows:

� Chromosome

� SNP

� Genetic Distance - often left as 0

� Physical distance in BP
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The map file allows you to link the SNP data to other genome annotations
such as gene locations, transcription factor binding data, evolutionary conser-
vation, etc. These data are easily visualized on the UCSC genome browser, the
url is:

http://genome.ucsc.edu/cgi-bin/hgGateway

Going into the genome browser in detail is beyond the scope of this course,
but time spent learning the ins and outs of this resource is time well spent.
When you start to browse, take note of which genome build you are using. Try
typing in ‘CFH’ in the search term box. You’ll need to zoom out a couple of
times using the buttons at the top of the page to see the context around the
gene.

Question 3: Why might it make sense to have location data in a separate file
from the genotype data?

Coming back to our MAP file, let’s look for the top hit from the Klein paper
in HapMap data.

grep rs380390 CFH_HapMap_CEU.map

It’s not there! Unfortunately, this SNP was not genotyped in the HapMap
version which we are using. One use of LD is to identify SNPs in your genotype
data that can serve as proxies for untyped SNPs (i.e. SNPs not present in your
genotyping). There is a webbased tool called SNAP that identifies proxy SNPs
quite easily. SNAP is located at:

http://www.broadinstitute.org/mpg/snap

Click on the ‘proxy search’ tab, select ‘text entry’ under Input SNPs, choose
download to ‘Browser’ and you should receive a list of ’Proxy SNPs’ for rs380390.

Can you identify which of the proxy SNPs are present in our SNP data file?

Challenge Exercise 1: One of the joys of research is that you can waste entire
days on mundane tasks like this. There are many ways to solve this problem.
One way you might want to consider involves the following file and the following
command:
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/cluster/tufts/cbicourse/GAS/DATA/PLINK/Proxies_rs380390.txt
The grep -f command
Hint: If you want to see documentation on a command in Unix, you can
use the 'man' command. Try doing 'man grep' and see what 'grep -f' does.

How many proxy SNPs for rs380390 are present in the map file?

Which one is closest to rs380390?
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