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Various mutations in different regions of SARS-CoV-2 genome
have been reported since the beginning of the COVID-19
pandemic [1-3], thus resulting in occurence of new
SARS-CoV-2 variants with increased transmissibility, disease

We analyzed mutational profiles of the variants to see if the variants (Figure 3). Alpha, Beta and Gamma variants can be
combined evaluation of the assays may distinguish different identified by N501Y, K417N, E484K and HV69/70Del assays,
as Delta, Kappa and Epsilon variants can be identified by
E484Q, E484K, L452R and K417N assays. The Omicron
variant can be distinguished from the Delta variant by the
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the Covid-19. Reverse transcription real-time PCR (RT-gPCR)
can be used as an alternative to gold standard, which is
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We performed in silico and in vitro analyses to reveal the
validity of the assays in detecting mutations in SARS-CoV-2
variants. We downloaded sequences of 46,546 SARS-CoV-2
specimens for 24 different variants that were classified as
VOC or VOI by CDC or WHO, from the GISAID database [6].

minor mutations in the target regions on the genome
of those samples (data not shown).
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efficient method for the detection of SARS-CoV-2 mutations
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difference within sample sequences, they are sensitive to
mismatches between the oligos and the sample genome.
Therefore, any other mutations in the regions targeted by the
assays may affect the performance of the assays significantly.
To eliminate this possibility, a holistic approach is used to
design the oligos by evaluating the mutational profile of
different SARS-CoV-2 variants at the same time. The oligos
were aligned on to the reference SARS-CoV-2 genome
together with the mutations present in any of the variants and
designed such that there is no overlap between the mutations
and the target regions (Figure 2).
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Mutation Prevalence

Figure 3: Mutation profiles of VOC and VOI variants in GISAID database.
Each square represents the presence of a mutation in the right y-axis in a
variant shown in the x-axis. The prevalence of the mutations in the variants
is shown by the shades of purple/red color. The more purple/red the square
is, the more prevalent the mutation is. The genomic positions of the
mutations are shown in the left y-axis. The vertical gray line represents the
S gene in the reference genome. The reference genome used is
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