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Question 3

a) What percentage of genomic nucleotides do you expect two randomly chosen people to
have in common?

Genome sequencing has revealed that the average genome nucleotide difference between
two randomly selected chimpanzees is roughly four times greater than between two
humans.

        

Based on population genetic theory, levels of genetic variation within species should
correlate positively with population size. However, the human population numbers in the
billions and the population size of chimpanzees is fewer than a hundred thousand.

b) How can you explain the comparatively little variation between human individuals?

c) What is genetic drift?

A few years ago, an international consortium was formed to uncover the locations of
genetic variation in the human genome. In particular, the consortium worked to identify
single nucleotide polymorphisms (SNPs) within the human population.

d) Is the genomic variation between individuals randomly distributed across the genome
or does such variation occur at common sites?

e) What is a haplotype?

f) Why is an understanding of genomic variation useful for the study human health?
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Question 3 
a) What percentage of genomic nucleotides do you expect two randomly chosen 
people to have in common? 
99.9 % DNA sequence identity 
 

Genome sequencing has revealed that the average genome nucleotide difference 
between two randomly selected chimpanzees is roughly four times greater than 
between two humans. 
 
Based on population genetic theory, levels of genetic variation within species should 
correlate positively with population size. However, the human population numbers in 
the billions and the population size of chimpanzees is fewer than a hundred 
thousand. 
 
b) How can you explain the comparatively little variation between human 
individuals? 
The human population likely experienced a severe, but short-lived, population 
bottleneck, where the population was likely reduced to a few thousand, which in itself 
may have reduced variation. In such a reduced population size, genetic drift can act as 
a strong force to reduce genetic variation. 
 
c) What is genetic drift? 
Genetic drift refers to the changes in allele frequency in a population as a result of the role of 
chance in the production of offspring (genes in offspring are not a perfectly representative 
sampling of parental genes). Genetic drift has a stronger effect on genetic diversity in small 
populations. 

 
A few years ago, an international consortium was formed to uncover the locations 
of genetic variation in the human genome. In particular, the consortium worked to 
identify single nucleotide polymorphisms (SNPs) within the human population. 
 
d) Is the genomic variation between individuals randomly distributed across the 
genome or does such variation occur at common sites? 
Variation tends to occur at common sites 

 
e) What is a haplotype? 
SNPs that are close together tend to be inherited together. A set of associated SNP alleles in a 
region of a chromosome is called a haplotype. Most chromosome regions have only a few common 
haplotypes that account for most of the variation between people. While a chromosome region may 
contain many SNPs, only a few SNPs need to be recorded to capture most of the information about 
the genetic variation in that region. 

 
f) Why is an understanding of genomic variation useful for the study human health? 
The 0.1 % that is different between individuals is important because it contains the genetic 
variants that may play a role how people differ in their risk of disease or response to drugs. Many 
common diseases, such as diabetes, are the result of many affected genes. Comparing the variation 
between a group of diabetic individuals and a group of non-diabetic individuals may reveal 



regions of the genome that are different between these groups and may help to reveal the many 
genetic changes underlying the disease.
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