SNP and Haplotype Exercise

Check out this paper: 

Koch O, Rockett K, Jallow M, Pinder M, Sisay-Joof F, Kwiatkowski D. Investigation of malaria susceptibility determinants in the IFNG/IL26/IL22 genomic region. Genes and Immunity (2005) 6, 312–318. PMID: 15858598
These authors claim to have found association between SNP alleles of interferon gamma (IFNG), and the closely linked interleukin 22 (IL22), with malaria susceptibility. These alleles form haplotypes, which can be assessed with a limited number of “tag SNPs.”

Lets use IFNG as the jumping-off point for an exploration of the HapMap website, with the goal of defining a set of polymorphic SNP markers to assess the genetic correlation with malaria susceptibility in African populations. 

1) Go to the HapMap website: http://www.hapmap.org/, click on Data in the banner, and then open the Generic Genome Browser. 
2) Enter IFNG in the “Landmark or Region” box and hit the “Search” button.

3) Just to orient yourself, what chromosome are you on? and how much DNA is being shown in the Details region (the full genomic sequence of the IFNG gene)?

4) Scroll down and turn on all the interesting tracks and open them in the Details view. 

5) You should see that this region has plenty of SNPs in dbSNP and about 18 of them have been genotyped for the HapMap project. How many are polymorphic in the African (YRI) population? 

6) Configure the LD Plot (use the “Annotate LD Plot” pulldown and Configure button in the “Reports and Analysis” section near the top of the screen). Turn on the LD plots for both CEU and YRI populations (lod >0.3). How much LD do you see?  

7) Zoom out to show 40 kbp. Now how much LD do you see in this region? Which has greater LD, the CEU or the YRI population? 

8) How many tag SNPs does the tag SNP Picker give for this 40 kb region? Does this change when you re-set the Picker to use the African (YRI) population? Approximately what fraction of all the Genotyped SNPs are used for tag SNPs? What does this say about the extent of Linkage Disequilibrium in this region? 

9) Download the “tag SNPs” from this 40 kb region. Set the “Reports & Analysis” pulldown menu to “Download tag SNP Data” and then hit the Go button.

10)  Look up the first SNP on the list of tag SNPs in dbSNP at the NCBI website (http://www.ncbi.nlm.nih.gov/projects/SNP  an obvious click-through feature is missing here) and copy the FASTA sequence that includes the polymorhphism. Does dbSNP contain Population Diversity information for this marker?


11) Using Primer3 
(http://www.bioinformatics.nl/cgi-bin/primer3plus/primer3plus.cgi) 
design a set of PCR primers that will amplify this region. [There are many different SNP genotyping technologies that use variations of matching or complementary oligonucleotides that span or adjoin the polymorphic site.]

