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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)

33 million base pairs 23 million base pairs 5 million base pairs 30,000 base pairs

Penicillium
(fungi)

Malaria parasite
(protozoa)

E. coli
(bacteria)

Coronavirus
(viruses)
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Put the organisms in order of number of genes:

1 2 3 4

11,000 genes 5,000 genes 4,000 genes 12 genes

Penicillium
(fungi)

Malaria parasite
(protozoa)

E. coli
(bacteria)

Coronavirus
(viruses)

more genes less genes
(more instructions in the genetic code) (fewer instructions in the genetic code)
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THE SCIENCE BEHIND THE ANSWERS

Fungi and protozoa tend to have larger genomes and more genes than bacteria and viruses. This is largely due to their cells being more complex. Both 
fungi and protozoa are eukaryotic, having similar cell structures to plants and animals. Bacteria are prokaryotes with less defined cellular compartments, 
for example they don’t have a nucleus, mitochondria or vacuole (found in plant cells). The size of the genome and number of genes shows a positive 
linear correlation with the larger the genome the more genes the species tends to have.  Interestingly, this trend is not seen in eukaryotes.

Viruses are not strictly ‘living things’ when usual tests of life (such as their ability to reproduce independently of a host, having the ability to self-regulate 
their internal cell environment, etc.) are applied to them. They are essentially short pieces of DNA wrapped in a protein coating. Like bacteria they tend 
to show a positive linear correlation between genome size and number of genes although they typically have significantly smaller genomes and far 
fewer genes. This is largely due to their parasitic lifestyle – utilising the cellular processes of the host they infect to propagate, rather than having the 
genetic code for those processes themselves.

Penicillium (Penicillium chrysogenum)

This is a species of fungi that is often found in damp and water damage within houses. It can also be found on salted 
foods and is rarely linked to human disease. As with other species of the Penicillium genus, it is used in industry to make 
the antibiotic penicillin and numerous other antimicrobial compounds for use in medicine. It has the ability to make these 
products as it uses them to outcompete bacterial species in its natural environment.

Stats rounded to 2 significant figures and correct as of 28/05/2020: fungi.ensembl.org/Penicillium_chrysogenum_gca_000710275/Info/Annotation/
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Malaria parasite (Plasmodium falciparum)

Protozoa are single celled eukaryotic organisms. They were historically likened to microscopic animals due to having similar 
characteristics such as the ability to move and feed on other organisms. The genus of protozoa Plasmodium causes the 
disease malaria with P.falciparum being the deadliest of the species in this genus to humans. It is parasitic, damaging its 
human hosts’ blood and liver cells to survive and propagate. Humans are only one step in the complex  life cycle of the 
parasite with a mosquito host (Anopheles gambiae)  playing a vital role in transmission between human hosts.

Stats rounded to 2 significant figures and correct as of 28/05/2020: protists.ensembl.org/Plasmodium_falciparum/Info/Annotation/#assembly

E. coli (Escherichia coli)

Even within a bacterial species there can be multiple different strains of the bacteria. This is largely due to shorter 
generation times which leads to greater variation arising far quicker than in eukaryotic organisms. E. coli strains have been 
used for many years as a model organism for lab research due to the ease of altering their genetics and growing in large 
quantities, making them ideal for biomedical and industrial applications. Most strains are harmless to humans however 
some can cause infections such as serious food poisoning.

Stats rounded to 2 significant figures and correct as of 28/05/2020: bacteria.ensembl.org/Escherichia_coli_str_k_12_substr_mg1655/Info/Index

Coronavirus (SARS-CoV-2)

Viruses are small packages of DNA (or RNA) held within a protein coat. They infect host organisms and use the host’s 
cellular mechanisms to reproduce and spread. There are many species of coronavirus that cause respiratory disease in 
humans and animals. They are grouped together because of the shared crown-like spike proteins found on their surfaces. 
These proteins help the virus to adhere to and infect a host’s cells and as such are a focus of research for treatments and 
vaccine development. SARS-CoV-2 is the coronavirus responsible for the COVID19 disease.

Stats rounded to 2 significant figures and correct as of 28/05/2020: covid-19.ensembl.org/Sars_cov_2/Info/Annotation


