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The current pandemic, Coronaviruses Disease (COVID-19), is cause
by an RNA coronavirus that was recently identified as Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). RNA viruses
tend to have a high mutation rate; the rate is around a million
times greater than that of their hosts. The mutagenic potential of
the virus depends on many factors, including the fidelity of nucleic
acid-replicating viral enzymes, such as SARS-CoV-2 RNA dependent
RNA polymerase (RdRp). The rate of mutation drives viral
evolution and genome variability, consequently allowing viruses to
escape the immunity of the host and develop resistance to drugs.
Therefore, the characterization of SARS-CoV-2 variants might lead
to implement better therapeutics treatments, vaccines design and
identify new diagnostics approaches.
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In conclusion, this study identified SARS-CoV-2 lineages and their circulation pattern in
Qatar, a highly diverse region that was heavily impacted by COVID-19. Regardless of the
implementation of restriction measure, particularly on international movements, 61
SARS-COV-2 lineages were detected. Nine were widely represented including two VOCs.
We identified a number of novel mutations that are likely to have originated in Qatar
including N481K located in the spike protein. We also reported an increased number in
the mutations and deletions in the backbone of the VOCs, B.1.1.7 and B.1.351, in a
short period. This raises the imperative need to continue the ongoing genomic
surveillance that has been an integral part of the national response to monitor any
SARS-CoV-2 re-emergence in Qatar.

AIM

The aim of this study was to detect, monitor, and evaluate the spread of
the virus, including the variants of concern in order to give science based
evidence to ease or implement COVID19 restrictions.
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Demographics and virological
characteristics of Qatar study cohort. (A) 

SARS-CoV-2 major lineages distribution 
over the one-year study period from March 

2020 to March 2021. Arrows represent 
when the designated lineages were 
reported worldwide. The white line 

demonstrates the daily COVID19 positive 
cases in Qatar. The international and 

national restrictions implemented by the 
country is presented below the stacked 

area chart. (B) Demographics, swab 
collection dates and virological parameters 
of the study cohort are demonstrated in an 

alluvial diagram with the display of 
relatedness among features of each two 

neighboring nodes.

Whole genome SARS-COV-2 mutation analysis. Mutations with at least 1% frequency are presented in bars and 
their evolution during the studied one-year period is presented in the heat map. SARS-COV-2 gene annotation is 
shown in colors. Abbreviation; ORF: Open reading frame, S: Spike, E: Envelope, N: Nucleocapsid. 

A.     B.

Maximum likelihood 
tree of high-coverage 
SARS-CoV-2 genomes 
included in this study.
Phylogenetic tree was 
generated using 1,452 

high-coverage genomes 
(>90%) sequenced 

during the period from 
March 2020 to March 

2021. SARS-CoV-2 
lineages are indicated in 

colors as follows: A in 
light green, B in light 

blue, B.1 in dark green, 
B.1.1 in grey, B.40 in in 
dark blue, B.1.1.75 in 
light brown, B.1.1.7 in 

bright red and B.1.351 in 
yellow. All other lineages 

are colored in black. 
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