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Assignment A1: HWE

[A1-1] The Agouti Gene 

[A1-2] Scarlet Tiger-Moth 

[A1-3] 1 Locus, 3 Alleles 

[A1-4] Brown Hare 

[A1-5] Bitter Taste

Choose 3 out of the 5 exercises.
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The agouti gene is responsible for determining whether a mammal coat color is banded 
agouti coat color or a solid non-agouti coat color. The dominant, wild-type A causes the 
agouti shift phenomenon which causes hairs to be black pigmented at the tips and red 
pigmented at the roots (revealing the underlying tabby pattern), while the recessive non-
agouti or "hypermelanistic" allele prevents this shift in the pigmentation pathway. In its 
homozygous form (aa) this results in black pigment production throughout the growth 
cycle of the hair.

[A1-1] The Agouti Gene
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We have 60 agouti and and 51 non-agouti individuals in 
a local rabbit population. How many % of the individuals 
are homozygote for the agouti gene?
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[A1-2] - Scarlet Tiger-Moth

4

Scarlet Tiger Moth (Callimorpha dominula)

http://www.amentsoc.org/publications/bulletin/articles/rearing-the-scarlet-tiger-moth.html
http://www.pyrgus.de/Callimorpha_dominula_en.html
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(obs-exp)2

exp

AA 
(white-spotted)

Aa 
(intermediate)

aa 
(little spotting)

sum

Nobserved 1469 138 5 1612

Nexpected ? ? ? ?

? ? ? ?
Callimorpha dominula

(b) HW expectation ?

(c) Pearson's chi-square test ?

(a) Allele Frequency ?
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Example: 1 locus 3 alleles

Genotypes AA AB AC BB BC CC Sum

Counts 17 86 5 61 9 0 178

Frequencies 0.096 0.483 0.028 0.343 0.051 0 1.000

Calculate allele frequencies

f(A) = ?%
f(B) = ?%
f(C) = ?%

[A1-3] 1 Locus, 3 Alleles
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Hartl et al. (1992) Acta Theriologica 37:15–25.

[A1-4] Brown Hare
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Aminoacylase-1 is an enzyme 
that in humans is encoded by 

the ACY1 gene*

Genotype** Observed

1 100/100 4

2 100/81 6

3 81/81 14

4 100/66 4

5 81/66 7

6 66/66 3

Total 38

Is the sampled population in Hardy-Weinberg proportions at locus ACYI?

* The enzyme aminoacylase 1 (ACY1) is involved in the breakdown of proteins. ACY1 performs the final step in the breakdown of 
these proteins by removing the acetyl group from certain protein building blocks (amino acids). The amino acids can then be 
recycled and used to build other proteins. — ghr.nlm.nih.gov/gene/ACY1
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** Fragment size based on microsatellite markers. 

http://ghr.nlm.nih.gov/gene/ACY1


PopGen ▷ Assignments HWE

UniBS | EvoGen | JCW 9

Microsatellites, also known as simple sequence repeats (SSRs), are genetic markers characterised by variations in 
fragment size based on the number of repeated DNA sequences within a given genomic region. These repetitive 
sequences consist of short DNA motifs, typically 1 to 6 base pairs in length, which are repeated in tandem. 

The variability in the number of these repeats between individuals results in fragments of different sizes when 
analysed by techniques such as polymerase chain reaction (PCR) and gel electrophoresis. By measuring the size 
differences in these fragments, researchers can use microsatellites to study genetic diversity, relatedness and 
inheritance patterns in populations or individuals. 

Microsatellites are highly polymorphic, making them valuable tools in several fields, including genetics, forensics and 
evolutionary biology. They provide insight into the genetic differences between individuals and populations, aiding 
applications such as paternity testing, population genetics studies and linkage mapping for disease-associated 
genetic markers.
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[A1-5] Bitter Taste

Behrens et al. (2013) Genetic, Functional, and Phenotypic Diversity in TAS2R38-
Mediated Bitter Taste Perception. 
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(A) Six haplotypes defined by 3 SNPs were observed. The composition of each haplotype with respect to 
nucleotide positions 145, 785, and 886 is shown, along with composition with respect to amino acid 
positions 49, 262, and 296. The number of occurrences of each haplotype indicates the total number of 
observations in the sample for a total of 112 observations. (B) The number of occurrences and 
frequency of each observed diplotype (i.e., haplotype pairing in an individual).  
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TAS2R38 SNP, haplotype (A), and diplotype (B) frequencies. 
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a. Calculate allele and genotype frequency for the 3 different loci. 

b. Are the 3 loci in Hardy-Weinberg proportions? 

c. Create a Ternary Plot with the data (see website).

12

https://gdc-docs.ethz.ch/UniBS/HS2022/PopGen/site/R_Simulation2/
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Diplotype    Genotype at locus 145
AAI / PAV ->  GC (Heterozygote)
AAV / AVI ->  GG (Homozygote)
AVI / AVI ->  GG (Homozygote)
PAI / PVI ->  CC (Homozygote)
PAV / AAV ->  CG (Heterozygote)
PAV / AVI ->  CG (Heterozygote)
PAV / PAV ->  CC (Homozygote)
PAV / PVI ->  CC (Homozygote)

HWChisq(X, cc = 0, verbose = TRUE)
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Suggestion


