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Introduction

Overview
We looked at a total of 10 different countries, along with the strains from the
Chinese rufous horseshoe bat (R. sinicus) and the Sunda pangolin (M.

The spike proteins on SARS-CoV-2, the virus that causes COVID-19, interact
with ACE2 receptors on the cell, prompting the cell to envelop the virus in

Coronavirus
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within the SARS-CoV-2 genome. At the same time, studying genetic
alterations in the genome of SARS-CoV-2 provides a platform for
understanding genomics and computational biology concepts in more
complex genomes such as the human genome. In humans, bioinformatics
pipelines can be used to study diseases such as such as cancer, using
pipelines similar to pipelines used for SARS-CoV-2. Finally, computational
pipeline used in this project can be used in the development of a web
application for visualization of change in frequency of variants of concern
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Hierarchical Clustering

Creating a heatmap allowed us to better visualize the frequencies of the
SNPs through varying levels of color intensity. In order to construct the plot, e e et
the master spreadsheet with all countries — including bat and pangolin —is B s
exported as a .txt file and put into the code. A logarithmic scale was used to X 4
homogenize the frequency of the variants and normalize them.
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of SARS-CoV-2, making our pipeline and web application a useful tool in ‘ \‘ VCEF Files Visualization
bioinformatics for social innovation. (R We used a genome browser called IGV to visualize Variant Call Format
AKE (VCF) files. This allowed us to see how mutations are distributed across an
Through our work, we seek to understand the viral evolution of SARS-CoV- e entire genome. Furthemore, we were able to make comparisons between Web Application Development
2 and its VOCs over various geographic regions using SNP identification in o\ mutation distribution in different time periods and geographical regions. We used the Shiny library in R to construct our web application for simplicity. The app accepts user input of a DNA or protein sequence file in the .fasta
a three-step in-silico pipeline. We look to analyze the functions of each X

format, which it uses to construct a frequency table and phylogenetic tree. The frequency table is the result of multiple sequence alignment and
displays the number of sequences in each position that have a certain nucleotide or amino acid, and the phylogenetic tree is formed through the
neighbor joining algorithm. Limitations in this method arise from the fact that it only produces one tree, but it was selected for its speed, which is

valuable in an online application, and generally better performance than UPGMA [Saitou 1987]. The app was tested with SARS-CoV-2 sequence data
from GISAID.

mutation and their effects on the virus' efficacy and transmissibility. To
improve accessibility to this and related information, we also develop a
web application for the visualization of a user-inputted set of sequences.

Phylogenetic Tree
We used MECAX (Alignment by ClustalW) to align the viral sequences and

create a phylogenetic tree diagram that represents the relatedness
between the sequences in our data set.

Figure 2: Spike protein model showing locations of the mutation. Image C generated using Pymol.
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