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Potential consequences of new variants

• Ability to spread more quickly in people.
• Ability to cause either milder or more severe disease in 

people.
• Ability to evade natural or vaccine-induced immunity.
• Ability to evade detection by specific diagnostic tests.

• Most commercial polymerase chain reaction (PCR) tests have multiple 
targets to detect the virus, such that even if a mutation impacts one of 
the targets, the other PCR targets will still work.
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There are 4 variants of concern

• VOC 202012/01 (B.1.1.7), first detected in Kent England

• VOC 202012/02 (B.1.351), first detected in South Africa

• VOC 202101/02 (P.1), first detected in Brazil

• VOC 202102/02 (B.1.1.7 cluster with E484K mutation), first detected in South West
England has been detected in 23 cases.
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Countries reported 93

Date of earliest_B.1.1.7 detected

https://cov-lineages.org/

https://cov-lineages.org/global_report_B.1.1.7.html#table2link


VOC 202012/01 (B.1.1.7)
• Genomic profile
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VOC 202012/02 (B.1.351)

• Also Known as 501Y.V2 (South Africa) was first identified in South 
Africa in December 2020.
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VOC 202012/02 (B.1.351)
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Genomic profile



VOC 202101/02 (P.1)

• Also known as 501Y.V3 or B.1.1.28 or Brazilian lineage.
• The variant was first reported in Japan, in four people who contracted 

P.1 on a trip to Brazil. 
• The lineage emerged in late 2020 in Manaus, the largest city in Brazil’s 

Amazon region. It quickly became the predominant variant there and 
in several other South American cities.
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A recent study reported on a cluster of cases in Manaus, the largest city in the Amazon region, in which 
the P.1 variant was identified in 42% of the specimens sequenced from late December.

In this region, it is estimated that approximately 75% of the population had been infected with SARS-
CoV2 as of October 2020. 
However, since mid-December the region has observed a surge in cases. The emergence of this variant 
raises concerns of a potential increase in transmissibility or propensity for SARS-CoV-2 re-infection of 
individuals.
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VOC 202102/02 (B.1.1.7 cluster with E484K) 

• Through routine scanning of variation in VOC 202012/01 (B.1.1.7) a small number of B.1.1.7
sequences (33 of 258504 sequences as of 11 February 2021), had acquired the spike protein
mutation E484K. 

• The cluster (VOC 202102/02 (B.1.1.7 cluster with E484K)) has the mutations previously
described for VOC 202012/01 (B.1.1.7) with the addition of E484K in spike gene, L730F in
orf1ab, and A173V, A398T in N gene in all cases

• E484K is a mutation of concern with regards to antigenic change and receptor binding avidity, and is potentially 
more concerning when combined with N501Y. 

• E484K is associated with increased binding to human ACE2, though it is unclear what impact this has on virus 
phenotype.

• Finally, E484K is associated with multiple variants of concern including the B.1.351 and P.1 lineages, as well as 
being identified as a long-term adaptation in several different immunocompromised patient studies.
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Important Mutations in the three VOCs

N501Y: B.1.1.7, B.1.351, P1
K417N: B.1.351, P1
E484K: B.1.351, P1
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ENTROPYAA change

0.389N501Y

0.207E484K
0.0167K417N

0.399D614G

https://nextstrain.org/ncov/global?c=gt-S_ 452=xamg&25435=nimg&21511
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Potential consequences of VOCs
• 3- Immune evasion
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Regeneron’s mAb Cocktail
(REGN10933 and 
REGN10987)

Eli Lilly’s mAb (LY-
CoV555) Variants

Is workingIs workingB.1.1.7
REGN10933 does not 
neutralize,
REGN10987 neutralized

No longer neutralizes
B.1.351

REGN10933 neutralized
probably not anymore,
whether REGN10987 still
neutralized is unclear

Probably does not 
neutralizeP.1

Therapeutic Monoclonal Antibodies



Potential consequences of VOCs
• 3- Immune evasion
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Influence on neutralizing activity of convalescent sera and sera from vaccinated persons

Sera from mRNA vaccinated
individualsConvalescent seraVariants

Little loss of activityLittle loss of activityB.1.1.7
Moderate reductionStrong reduction,

Loss of activity roughly
50%

B.1.351

Probably similar to
B.1.351

Probably similar to
B.1.351P.1

• mRNA vaccines induce very high neutralizing antibody titers, even at a large drop (10x) would
still have a lot of neutralizing activity stay

• For Moderna and Pfizer vaccine protection was seen after vaccination, when the neutralizing 
antibody titers are still very low

• Neutralizing antibodies aren't everything in the immune system
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B.1.351
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