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COVID-19 situation at a glance

https://www.who.int/
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COVID-19 situation

https://www.who.int/
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Mutation 

https://www.biospace.com/article/https-www-nature-com-articles-s41422-020-00430-4/
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Mutation & Variant

All viruses evolve over time, When a virus 
replicates or copies itself, it occasionally 
changes slightly, which is normal for a virus. 
These modifications are referred to as 
"mutations."

A virus that has one or more new mutations 
is known as a "variant" of the original virus.
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Mutations 

https://www.melixgx.com/blogs
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 Base substitution

https://microbenotes.com/point-mutation/
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Base insertion/deletion

https://microbenotes.com/point-mutation/
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What causes a virus to evolve 
into a new variant?

When a virus is widely circulating in a 
population and causing numerous infections, 
the virus's chances of mutating increase. The 
more chances a virus has to spread, the more 
it replicates – and the more chances it has to 
change.

https://www.who.int/
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Impact of viral mutations!

● Most viral mutations have little to no impact 
on the virus’s ability to cause infections and 
disease. 

● Depending on where the changes are located 
in the virus’s genetic material, they may 
affect a virus’s properties, such as 
transmission or severity.

https://www.who.int/
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WHO Virus Evolution 
Working Group (VEWG)

The group Monitors changes to SARS-CoV-2 
to identify potential 

variants of concern (VOC) and

variants of interest (VOI) 

that pose a higher risk to global public 
health.

https://www.who.int/
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Cont,

● The majority of virus changes are minor.
● If significant changes are discovered, the 

variants are given scientific names and the 
public is notified.

https://www.who.int/
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SARS-CoV-2 Genome
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SARS-CoV-2 genome Structure

Rastogi, M., Pandey, N., Shukla, A. et al. SARS coronavirus 2: from genome to infectome. Respir Res 21, 318 (2020). 
https://doi.org/10.1186/s12931-020-01581-z
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Mutations Frequency

https://www.cbrc.kaust.edu.sa/covmt/index.php?p=vis-freqchart
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SARS-CoV-2 Structural proteins Mutations

https://www.sciencedirect.com/science/article/pii/S2405844021006757#fig1
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● Spike (S) protein importance

● It is a target for the development of 
antibodies, entry inhibitors, and vaccines 
because it plays the most important roles in 
viral attachment, fusion, and entry.

●  Receptor-binding domain (RBD) in SARS-CoV-
2 S protein bound strongly to human and bat 
angiotensin-converting enzyme 2 (ACE2) 
receptors.

https://www.nature.com/articles/s41423-020-0400-4
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S Protein

https://www.frontiersin.org/articles/10.3389/fcimb.2020.575404/full
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S Protein Mutation

https://www.sciencedirect.com/science/article/pii/S2405844021006757#fig1
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RBD Mutation

https://www.sciencedirect.com/science/article/pii/S2405844021006757#fig1
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Warren RL and Birol I. Interactive SARS-CoV-2 mutation timemaps [version 2; peer review: 3 
approved]. F1000Research 2021, 10:68
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Warren RL and Birol I. Interactive SARS-CoV-2 mutation timemaps [version 2; peer review: 3 
approved]. F1000Research 2021, 10:68
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SARS-CoV-2 mutations nomenclature systems
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Numerous nomenclature 
systems!!

GISAID, NEXTstrain, and Pango are well-established systems for naming and

 tracking virus variants to provide scientists with a common language.

WHO VEWG and other scientists developed simple-to-pronounce and non 
 stigmatizing labels for SARS-CoV-2 variants to aid in public discussions of
 variants.

https://www.who.int/
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GISAID clade nomenclature

●    S:     C8782T,T28144C includes NS8-L84S 

●    L:     C241,C3037,A23403,C8782,G11083,G26144,T28144 (early clade 
markers in WIV04-reference sequence)

●    V:     G11083T,G26144T NSP6-L37F + NS3-G251V

●    G:     C241T,C3037T,A23403G includes S-D614G

●    GH:   C241T,C3037T,A23403G,G25563T includes S-D614G + NS3-Q57H

●    GR:   C241T,C3037T,A23403G,G28882A includes S-D614G + N-G204R

●    GV:   C241T,C3037T,A23403G,C22227T includes S-D614G + S-A222V

●    GRY: C241T,C3037T,21765-21770del,21991-
21993del,A23063T,A23403G,G28882A includes S-H69del, S-V70del, S-Y144del, 
S-N501Y + S-D614G + N-G204R
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Nextstrain SARS-CoV-2 clade naming strategy

Major (year-letter) clades are named when any of the following criteria 
are hit:

● A clade reaches >20% global frequency for 2 or more months

● A clade reaches >30% regional frequency for 2 or more months
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At this moment, major clades from 2020 onwards are:

20A: basal pandemic lineage bearing S 614G that’s globally distributed

20B: derived from 20A bearing N 203K, N204R and ORF14 50N, also globally distributed

20C: derived from 20A bearing ORF3a 57H and ORF1a 265I, also globally distributed

20D: derived from 20B bearing ORF1a 1246I and ORF1a 3278S, concentrated in South America, southern 
Europe and South Africa

20E: derived from 20A bearing N 220V, ORF10 30L, ORF14 67F and S 222V, concentrated in Europe

20F: derived from 20B bearing ORF1a 300F and S 477N, concentrated in Australia

20G: derived from 20C bearing ORF1b 1653D, ORF3a 172V, N 67S and N 199L, concentrated in the United 
States

20H/501Y.V2: derived from 20C bearing S 80A, S 215G, S 484K, S 501Y, S 701V, concentrated in South 
Africa

20I/501Y.V1: derived from 20B bearing S 501Y, S 570D, S 681H, ORF8 27*, concentrated in the United 
Kingdom

https://nextstrain.org/blog/2021-01-06-updated-SARS-CoV-2-clade-naming

Nextstrain SARS-CoV-2 clade naming strategy

https://nextstrain.org/ncov/global?c=clade_membership&f_clade_membership=20A
https://nextstrain.org/ncov/global?c=clade_membership&f_clade_membership=20B
https://nextstrain.org/ncov/global?c=clade_membership&f_clade_membership=20C
https://nextstrain.org/ncov/global?c=clade_membership&f_clade_membership=20D
https://nextstrain.org/ncov/global?c=clade_membership&f_clade_membership=20E
https://nextstrain.org/ncov/global?c=clade_membership&f_clade_membership=20F
https://nextstrain.org/ncov/global?c=clade_membership&f_clade_membership=20G
https://nextstrain.org/ncov/global?c=clade_membership&f_clade_membership=20H/501Y.V2
https://nextstrain.org/ncov/global?c=clade_membership&f_clade_membership=20I/501Y.V1
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Cont,
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Genomic epidemiology of Novel 
Coronaviruses_global
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Pango nomenclature 
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Pango lineages
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Pangolin
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SARS-CoV-2 Variants definition by 
WHO

SARS-CoV-2 variant of concern (VOC)

SARS-CoV-2 variant of interest (VOI)
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Variant of Interest

● Specific genetic markers that are predicted to 
affect transmission, diagnostics, therapeutics, 
or immune escape.

● Evidence that it is the cause of an increased 
proportion of cases or unique outbreak 
clusters.

https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-info.html#Interest
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SARS-CoV-2 variant of interest (VOI)

https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/
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Variant of Concern

● Evidence of impact on diagnostics, treatments, or 
vaccines

● Widespread interference with diagnostic test targets

● Evidence of substantially decreased susceptibility to one 
or more class of therapies

● Evidence of significant decreased neutralization by 
antibodies generated during previous infection or 
vaccination

● Evidence of reduced vaccine-induced protection from 
severe disease

● Evidence of increased transmissibility

● Evidence of increased disease severity

https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-info.html#Interest
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SARS-CoV-2 variant of concern (VOC)

https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/
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Overview of variants names

https://covariants.org/
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20I (Alpha, V1)

https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-
info.html#Concern
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Alpha variant distribution

https://www.gisaid.org/hcov19-variants/
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https://www.gisaid.org/hcov19-variants/
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Alpha variant frequency per region

https://www.gisaid.org/hcov19-variants/
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20H (Beta, V2)

https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-
info.html#Concern
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Deta variant distribution 
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Beta variant frequency per region
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20J (Gamma, V3)

https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-
info.html#Concern
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Gamma variant distribution 
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Gamma variant frequency per region
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21A (Delta)

https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-
info.html#Concern
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Delta variant distribution 
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Delta variant frequency per region
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Global Variants Report
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Impact of SARS-CoV-2 new 
variants on vaccines!

● COVID-19 vaccines elicit a broad immune response 
involving a variety of antibodies and cells, and are 
thus expected to provide some protection against new 
virus variants. 

● Mutations in the virus should not make vaccines 
completely ineffective.

● This is an area where the evidence remains 
preliminary and is developing quickly by WHO.

● Manufacturers may need to adapt to the COVID-19 
virus's evolution: vaccines may need to incorporate 
more than one variants when developing, booster 
shots may be required, and other vaccine changes 
may be required.

https://www.who.int/
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How can the impact of virus variants on the 
efficacy of COVID-19 vaccines be monitored 
and understood?

● Sequencing of the virus and shared these sequences 
on public databases, including GISAID, allowing 
scientists to better track how the virus evolves.

● WHO recommends that all countries increase virus 
sequencing where possible and share data to help 
each other monitor and respond to the evolving 
pandemic.

● A SARS-CoV-2 Risk Monitoring and Evaluation 
Framework has also been established by WHO to 
identify, monitor, and assess variants of concern.

https://www.who.int/
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Prevent future new variants of 
SARS-CoV-2

Stopping the spread at the source is still 
critical

● Reduce transmission by washing hands 
frequently, wearing a mask, keeping a safe 
distance, using good ventilation, and 
avoiding crowded or enclosed areas.

continue to work against new variants by 
reducing the amount of viral transmission 
and therefore also reducing opportunities for 
the virus to mutate

https://www.who.int/
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Vaccination and emergence of new 
variants

● Vaccines are an important tool in the fight against 
COVID-19, and there are clear public health and 
lifesaving benefits to using what we already have.

●  We must not postpone vaccination due to concerns 
about new variants, and we must proceed with 
vaccination even if the vaccines are slightly less 
effective against some of the virus variants.

https://www.who.int/
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Question 
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Thank you for your consideration 
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