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Put the organisms in order of genome size:

bigger genome

1 2 3 4

smaller genome
(more DNA letters in the genetic code) (fewer DNA letters in the genetic code)

3,100 million base pairs 2,700 million base pairs 570 million base pairs 140 million base pairs

Human Mouse Sugar beet Fruit fly
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Put the organisms in order of number of genes:

1 2 3 4

27,000 genes 23,000 genes 20,000 genes 14,000 genes

more genes less genes
(more instructions in the genetic code) (fewer instructions in the genetic code)

HumanMouseSugar beet Fruit fly
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THE SCIENCE BEHIND THE ANSWERS

Scientists were surprised to discover how relatively few genes humans and other mammals (such as mice) have compared to the size of their 
genomes. Further study has begun to shed some light on this observation. It now appears that mammalian genomics is much more complex than 
originally thought with each gene being able to make more than one protein (each gene being more than a single instruction) and added layers of 
genetic regulation allowing for greater complexity in the organisms.

Plant genomes can vary massively in terms of size and the number of copies of their genome contained in each of their cells. They do, however, 
tend to have more genes within their genomes than other organisms, relative to genome size. It is not known for sure why plants tend to have more 
genes than animals, but one theory is that their inability to move is a big contributor. Most animals can move towards food or away from predators so 
effectively only need the genes to allow them to move to deal with quite a range of situations (or external stimuli). As plants can’t move in the same 
way, they instead need to have genes for each situation. For example: a set of genes to enable them to use photosynthesis to make their food, a set 
of genes to deal with insect predators, a set of genes to deter herbivorous animals, genes to alter many plant systems in response to the weather and 
climate changes (seasonal and otherwise).

Sugar Beet (Beta vulgaris)

This plant now accounts for around 20% of the world’s sugar production with much of the UK production found in East 
Anglia. It is a great example of human-driven crop breeding in agriculture resulting from selectively breeding plants with 
more desirable characteristics. In this case, selecting for the most sugary plants has led to modern day crops having ~20% 
sucrose (a type of sugar) dry weight compared to ~5% when the plant started being used as an alternative to sugarcane 
for sugar production in the 18th century.

Stats rounded to 2 significant figures and correct as of 28/05/2020: plants.ensembl.org/Beta_vulgaris/Info/Annotation/



GENOME CHALLENGE
Answer sheet - Plants and animals

yourgenome.org4/4

Mouse (Mus musculus)

Mice have been used as a model organism in scientific and medical research for around 100 years. They are used because 
of the relative ease of keeping them in labs, their short generation times (can have offspring very young – 6 weeks after 
birth), and large litter sizes. This research has led to many medical breakthroughs especially in the field of genetics. There are 
now numerous laws protecting the welfare of the animals with the ‘3Rs’ (ethical principles) underpinning all animal research 
in the UK. These principles are: to replace animal models wherever possible, to reduce the number of animals used in 
projects to the minimum, and to refine the processes used to ensure the animals suffer as little as possible. 

Stats rounded to 2 significant figures and correct as of 28/05/2020: asia.ensembl.org/Mus_musculus/Info/Annotation

Human (Homo sapiens)

The first human reference genome was generated by the Human Genome Project. This project was started in 1990 and 
took 13 years to complete. Although the human genome was published in 2003, the results posed more questions than 
answers (e.g. what do all the genes do, can we alter the genetic code to treat certain health conditions, etc.) and led to 
expansion of the genomics field to better understand the genetic underpinnings of humans. Although the human genome 
project took a long time and cost a lot of money (~$3 billion), the technology used to sequence DNA has advanced in the 
last couple of decades. It now takes a matter of days and costs less than $1000 to sequence a person’s genome.

Stats rounded to 2 significant figures and correct as of 28/05/2020: asia.ensembl.org/Homo_sapiens/Info/Annotation

Fruit fly (Drosophila melanogaster)

These insects have been used as a model organism in scientific research for around 100 years. They have relatively simple 
genomes with well documented links between their genotype (the instructions in their genetic code) and their phenotype 
(the result of those instructions that you can see in how the fly looks and functions). It has also been estimated that they 
share ~60% of the genes involved in human genetic conditions such as cancer. These two facts make them a great 
species for studying how certain genetic changes can lead to health conditions developing.

Stats rounded to 2 significant figures and correct as of 28/05/2020: asia.ensembl.org/Drosophila_melanogaster/Info/Annotation


