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Motivation

« Teaching undergraduate Bioinformatics through a cooperative project in the context of a pandemic (Spring Semester 2021).
« Analyze the variability of SARS-CoV-2 virus in the Aragon area and compare it with Catalonia.
« Track the UK-variant of the virus (B.1.1.7), which was becoming predominant at the time.

Data » The data used consisted of all the high coverage
03/03 12/02 nucleotide sequences available at GISAID coming from

Aragon Aragon and Catalonia submitted up to March 23rd, 2021.
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Methodology

r 4

The analysis of each dataset was divided into three tasks: & °
1. Multialignment: This task was performed using Clustal Omega and MAFFT. SARS-CoV-2 < « = ‘
reference sequence NC_0455512.2 was used for guiding the multialignment. For instance, \\\ .
$ mafft --auto --addfragments gisaid_seqs.fasta RefSegWuhan.fasta \ . W ‘

> alignment.fasta
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2. Conservation index calculation: It was computed for each column i of the alignment using
an entropy method, paying special attention to the ORFla, Spike, ORF3a and N genes:
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3. Phylogeny reconstruction: From the best multialignment, a phylogeny tree was e
reconstructed with maximum likelihood methods from FastTree and RAxXML. Different g
evolution models, in particular Jukes-Cantor and Generalized Time-Reversible (GTR), were sa soom

tested, and the best scoring phylogeny was selected for each dataset. Source: The New York Times
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Results Reconstructed phylogenies from different multialignments.

SARS-CoV-2 reference sequence is marked in blue, and the B.1.1.7 variant in green.
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Conclusions

« SARS-CoV-2 virus can be used to teach the main genomic bioinformatics tools to Computer Science students.

« FastTree and RAXML are both able to obtain meaningful phylogenies for datasets of size 400 and sequence size 30k bp for the
test case considered.

« The results obtained from the phylogenies and conservation index analysis are consistent with the national and European
periodical reports. The lack of detailed local reports prevents further comparisons.
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