SNP Analysis Homework

John Gray Univ of Toledo

email to :  jgray5@utnet.utoledo.edu
419 530 1537  (Homework due by email Jan 30th )
Background:  The 1000genomes project.

The International HapMap Project was a multi-country effort to identify and catalog genetic similarities and differences (mainly SNPs) in human beings. The 1000genomes project goes further and deeper than the HapMap project in finding human SNPs by sequencing the genomes of over 1000 people from around the world.  Even more variation was discovered including more rare SNPs.  Using the information from this project, researchers are able to find genes that affect health, disease, and individual responses to medications and environmental factors. By making this information freely available, the Project will help biomedical researchers find genes involved in disease and responses to therapeutic drugs.

Objective of Homework:

The objective of this homework is to have you become familiar with he 1000genomes project and the use of SNPs for GWAS studies.  
Reference for the 1000 genomes project 
Genomes Project, C., et al., A global reference for human genetic variation. Nature, 2015. 526(7571): p. 68-74.

Resources needed:

Students will need to access the www.1000genomes.org website to complete this homework.  This can be done on any Mac or PC. 

Homework Questions:

Copy and paste the questions below into word and then paste your answers between the questions.  Send the document as an attachment to me putting your name and SNP homework in the subject line

e.g. Doe, John SNP homework

Q1:
Access the www.1000genomes.org website 

Briefly answer the following questions in your own words.

Q1a:
Go the following part of the 1000genome website
http://www.1000genomes.org/about#ProjectDesign 

Summarize in about 100 words who the 1000 people were whose genomes were sequenced and where in the world they were from.  Were there just 1000 people in the study? Of not how many had their genomes sequenced?  
Q1b:  Go the 1000genome.org website and open the browser.  
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http://browser.1000genomes.org/index.html 

In the search box type in p53  or ENSG00000141510
Q1c: What is the chromosomal location of this gene (give chr number and coordinates)
Q1d: How many splice variants are known for this gene?  17 
Q1e: Click on the Variation Table on the menu on the left side of the screen.  When the table loads examine it and state how many types of variants have been found in this gene?  
Q1f:  What is currently the total number of variants that are there known at this locus?  
Q1g:  What are the top three most common type of variants and how many of each have been found?
Q1h:  Click on “Variation image” and allow a few minutes for the top variation mage to load.  Take a screen shot and paste into your homework.  This summarizes the numbers and locations of all SNPs that have been discovered in this gene.

Q1i: Germline Mutations of the P53 gene in humans  are associated with predisposition to cancer.
At the 1000genomes website http://browser.1000genomes.org/index.html 

search for the SNP named rs28934576.  

What is the base pair that has changed at this SNP ?  
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What is the biochemical consequence of that change?  
Click on the “linkage disequilibrium” logo to go to a table of individuals for which linkage disequilbrium values (r2 and D’ values) has been calculated for this part of the genome.  Click on the “Finnish from Finland person.  Scroll down and view the LD (r2) and LD (D’) charts.  Copy and paste one of these into your homework.  how many people were used in this population and how many SNPs were found in this 100 kb region? 
Do the same for the Bengali in Bangladesh population – how many people were used in this population and how many SNPs were found in this 100 kb region?

Do the same for the Esan in NIgeria population – how many people were used in this population and how many SNPs were found in this 100 kb region?
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Why do you think there are more SNPs in the Nigerian population than in the Finnish population?

Q1j: Go back to the main page for the rs28934576 that you searched for and click on the “Phenotype data” logo

What syndrome is associated with the mutation for this SNP? Describe in one short paragraph
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Q1k: Go back to the main page for the rs28934576 that you searched for and click on the “Population Genetics” logo

What is the frequency of the C allele and the T allele in African, East Asian, American, European and South Asian populations?
Why do you think your answer to the previous question is so?

Q2:
Calculation of Linkage Disequilibrium

A GWAS study was performed and data for two SNPs with two loci each are supplied below.  See lecture notes for example on how to do the calculation.
Haplotype data

GA = 474 
GT = 611 
CA = 142 
CT = 773

Total SNP data = 2000

2.1 Calculate the Haplotype frequencies.

2.2 Calculate the Allele frequencies
2.3  Use the equation D = (P11)P22) - (P12)(P21) to calculate linkage disequilibrium.

2.4 Calculate D'
2.5 Calculate r2
2.6 Explain in your own words what linkage disequilibrium (LD) is and why it is an important measurement in GWAS studies?
3:  Read the article “The end of the beginning” by Ewan Birney and Nicole Soranzo attached to this homework. 

3.1:  In your own words (not copied and pasted from article) – give three important outcomes from the 1000 genomes project
3.2: In your own words (not copied and pasted from article) – what are admixed populations and why is their sequence useful?
