
 

 

Worksheet for GWAS lab  
 

Part 1: Mapping Genes to Traits in Dogs Using SNPs: 

A particular SNP is 100% associated with coat color when all dogs with white fur have the same 

nucleotide at a particular position, while all dogs with black fur have another nucleotide. 

SNPs are not associated to fur color, when they occur with about equal frequency in dogs with black fur 

and dogs with white fur. 

 

Table 1. Nucleotides at 17 different loci in two groups of dogs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Draw a circle around the SNP(s) in Table 1 that are 100% associated with coat color. What is the locus 

number(s) for the 100% associated SNP(s)? ____________________. 

 

2. Draw a rectangle around the SNP(s) in Table 1 that are “somewhat associated” to coat color. What is the 

locus number(s) for the somewhat associated SNP(s)? ____________________. 

 

3. What is the locus number(s) for the SNP(s) that are not associated to fur color?_________________. 

 

 

Part 2: Mapping coat and hair type traits 

 

You will be provided with either coat length cards or hair type cards. Organize your cards (there are two 

different sets: short vs. long coat, or curly vs. straight hair). 

 Place the loci strip at the top.  

 Make a pile for each card type (short vs. long or curly vs. straight) - you should have two piles.  

 Line the cards up below the loci strip. 
 

Example: 

 

Loci strip: 

 

 

Two card types: 

 

 

 Short Coat Long Coat 



 

 

4. Count the number of nucleotides for each type and record on the following charts (the first loci is an 

example): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SNP locus Allele Trait 1 Trait 2 Difference 

Short Coat Long Coat 

Chr32 

7420804 

T 4 4 0 

C 8 8 0 

 Total number of 

differences 

0 

SNP locus 1 Allele Trait 1 Trait 2 Difference 

  

     

    

 Total number of 

differences 

 

SNP locus 2 Allele Trait 1 Trait 2 Difference 

  

     

    

 Total number of 

differences 

 

SNP locus 3 Allele Trait 1 Trait 2 Difference 

  

     

    

 Total number of 

differences 

 

SNP locus 4 Allele Trait 1 Trait 2 Difference 

  

     

    

 Total number of 

differences 

 

SNP locus 5 Allele Trait 1 Trait 2 Difference 

  

     

    

 Total number of 

differences 

 

SNP locus 6 Allele Trait 1 Trait 2 Difference 

  

     

    

 Total number of 

differences 

 



 

 

 

 

 

 

 

 

 

 

5. Which SNP (or SNPs) is most strongly associated with the trait you are exploring? (Write the SNP locus 

or loci in the space.) ________________________. 

 

6. Which SNP (or SNPs) is least associated with the trait you are exploring?________________________. 

 

 

 

 

Part 3: Chi-Square Analysis (Short Coat vs. Long Coat; Curly Hair vs. Straight Hair) 

 

 

 

 

 

Example: 

Coat Length, SNP Locus: 7473337 

 

Total # of alleles Expected # of alleles 

G=9 9/2 = 4.5 

T=15 15/2 = 7.5 

 

SNP/Allele Short Long Expected 

G 9 0 4.5 

T 3 12 7.5 

 

 

 

 

 

Chi square = 14.4  

p value < 0.001 

 

SNP locus 7 Allele Trait 1 Trait 2 Difference 

  

     

    

 Total number of 

differences 

 

𝑿𝟐 = ∑
(𝒐 − 𝒆)𝟐

𝒆
 

Short: 
(9−4.5)2

4.5
+

(3−7.5)2

7.5
  𝑿𝟐 = 4.5   +  2.7 + 4.5 + 2.7 = 14.4 Long:  

(0−4.5)2

4.5
+

(12−7.5)2

7.5
 



 

 

 

7. Complete the table below for the SNP with the strongest association for the trait you are exploring. 

 

SNP/Allele Trait 1 Trait 2 Expected 

    

    

 

8. Use the space below to show your calculations of the expected allele distribution for this SNP: 

 

 

 

9. Calculate the chi‑square value (show your work): 

 

 

 

10. Record the chi‑square value_________. 

 

11. Using the chi-square distribution table above record the p‑value for the SNP with the strongest 

association: ________________. 

 

12. What does this p‑value tell you? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
* Lab materials: www.hhmi.org (Howard Hughes Medical Institute; BioInteractive)  


