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SARS-CoV-2
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● SARS-CoV-2 is a coronavirus that causes the respiratory 
illness COVID-19.

● COVID-19 was first discovered in Wuhan, China and since 
then different variants of SARS-CoV-2 have arose due to 
the mutations in virus’ genome.

● The first variant was detected in the United Kingdom in the 
winter of 2020, named Alpha.

● The Alpha variant is known to have nearly 50% increased 
transmission and it potentially attributes to increased fatality 
rates.



United Kingdom Spike in Cases

After the detection of first alpha variant, UK had a spike in COVID cases in the 
winter of 2020. 

T



T



Question

Did the rate of mutation in SARS-CoV-2 change 
during these four months and if so, was there a 
correlation between this change and infection rate?

We hypothesize that the rate of mutation of the 
SARS-CoV-2 virus will be directly proportional to the 
increase in cases. 

Hypothesis
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Number of Mutations by Month

Welsh: * p = 0.03   Mann-Whitney: p = 0.10
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Rate of Mutations by Month
Mutation Rate Formula:

Total # nucleotides / Total # mutations
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Welsh: * p= 0.047    Mann-Whitney: p=0.1000



Number of Different Mutations by Month
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Welsh: **** p< 0.0001   Mann-Whitney: p=0.1

Welsh: p=0.1341    Mann-Whitney: p=0.3



Location of Mutations in the Genome
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Welsh: * p=0.028   Mann-Whitney: p=0.100

Welsh: p=0.1835   Mann-Whitney: p= 0.4000



Conclusions and Future Directions
● A trend showed an increase in missense mutations in January and 

February, which explains the increased infection rate in January 
and February.

● Since most of the mutations were on exons, it suggests that the 
transcription of mRNA will be affected, changing the functioning of 
proteins produced.

● Most of the mutations were on the exons, and since exons code 
for proteins, mutations in the exons were likely beneficial for the 
virus.

● In the future, we will analyze three or more SARS-CoV-2 sequence 
samples from each month to perform statistical analysis and draw 
proper conclusions.
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