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WHO Recognizes a VOC out of South Africa: OMICRON (B.1.1.529)
Cases spreading worldwide

28Nov21

The Technical Advisory Group on SARS‐CoV‐2 Virus Evolution (TAG‐VE) is an independent group of experts that
periodically monitors and evaluates the evolution of SARS‐CoV‐2 and assesses if specific mutations and
combinations of mutations alter the behavior of the virus. The TAG‐VE was convened on 26 November 2021 to
assess the SARS‐CoV‐2 variant: B.1.1.529.
The B.1.1.529 variant was first reported to WHO from South Africa on 24 November 2021. The epidemiological
situation in South Africa has been characterized by three distinct peaks in reported cases, the latest of which
was predominantly the Delta variant. In recent weeks, infections have increased steeply, coinciding with the
detection of B.1.1.529 variant. The first known confirmed B.1.1.529 infection was from a specimen collected on
9 November 2021.

https://www.who.int/news/item/26‐11‐2021‐classification‐of‐omicron‐(b.1.1.529)‐sars‐cov‐2‐variant‐of‐concern

The “Not Nu” and Not Xi” Variant out of Botswana SA: Omicron B.1.1.529
32 mutations in the Spike RBD makes it very Difficult to Match Vaccine Antibodies
A new Omicron variant out of South Africa carries 32 mutations, many of which suggest it is highly
transmissible and vaccine‐resistant and has more alterations to its spike protein than any other
variant.
The variant likely emerged from a lingering infection in an immuno‐compromised patient, possibly
someone with undiagnosed AIDS, as these patients allow for persistent underdiagnosed prolific
infections.
Changes to the spike protein make it difficult for current vaccines to recognize the mutation events
as they create altered 3‐D structures of the spike/RBD different from the original “Wuhan”.
There is the potential, however, that the high numbers of mutations will damp the variant’s success
and make it 'unstable', preventing it from becoming a widespread variant of concern
https://www.dailymail.co.uk/news/article‐10238113/amp/New‐Botswana‐
variant‐32‐horrific‐mutations‐evolved‐Covid‐strain‐EVER.html

“Many mutations we know are problematic, but many more look like they are likely
contributing to further evasion. There are even hints from computer modelling that
B.1.1.529 could dodge immunity conferred by another component of the immune
system called T cells.” Dr. Penny Moore, a virologist at the University of the Witwatersrand in
Johannesburg, South Africa
Callaway,26Nov21;Nature/News; https://www.nature.com /articles/d41586-021-03552-w
https://www.indiatoday.in/world/story/omicron‐covid‐variant‐who‐skip‐letters‐greek‐alphabet‐avoid‐xi‐1881452‐2021‐11‐27

https://yourlocalepidemiologist.substack.com/p/new‐concerning‐variant‐b11529
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The Omicron Variant out of Botswana: B.1.1.529
The VOC has already “traveled” to the EU, Hong Kong and Belgium

28Nov21

Nov 25: A passenger from Cairo arrived in Belgium tested POS for the
new VOC. Another 61 passengers on Nov 28th tested POS / 6 with VOC
https://www.euronews.com/2021/11/26/europe‐s‐first‐reported‐case‐of‐new‐covid‐
variant‐has‐been‐discovered‐in‐belgium

As of Friday (11/26), the variant was found in South Africa, Botswana, Hong Kong and Belgium, and the European Centre
for Disease Prevention and Control said Friday there was a "high to very high" risk the new variant would spread in Europe.
By Saturday afternoon (11/27), two cases were confirmed in the United Kingdom, two others in Germany and one in Italy.
Dozens more are suspected in the Netherlands and the Czech Republic.

The Omicron Variant out of Botswana: B.1.1.529
32 mutations in the Spike RBD makes it very Difficult to Match Vaccine Antibodies
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Original nucleotide ‐ mutation site No – New nucleotide

The variant has been found in 77 individuals in South Africa’s Gauteng province —
home to Johannesburg. Preliminary genotyping tests in Europe and elsewhere
suggest that B.1.1.529 has spread considerably further than Gauteng (Nov 25 data)

NSP6: Non‐structural protein 6 change:
A significant deletion (Δ; Δ105‐107) is involved in altering the NSP6 3‐D protein
structure. NSP6 limits the autophagosome expansion (dendritic cell expansion
response from IFN;– the innate response – and makes it more efficient.
https://yourlocalepidemiologist.substack.com/p/new‐concerning‐variant‐b11529
Callaway,26Nov21;Nature; https://www.nature.com/articles/d41586‐021‐03552‐w

Δ105‐107

655‐679‐681
Enhanced
transmissibility

The Omicron Variant; Botswana, S.A.: VOC B.1.1.529
32 mutations in the Spike RBD makes it Easier to Evade Vaccine Antibodies
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https://www.nytimes.co
m/2021/11/26/world/eur
ope/coronavirus‐
omicron‐variant.html

Terms:
NSPs: non‐structural proteins
RBD: receptor binding domain
NTD: N‐terminal domain
https://yourlocalepidemiologist.substack.com/p/new‐concerning‐variant‐b11529
Callaway, 26Nov21; Nature; https://www.nature.com/articles/d41586‐021‐03552‐w

OMICRON NSP Mutations Align with Further Damping of Interferon Responses
Non‐Structural Protein Mutation (NSP1, NSP6, NSP13 and ORF6) are Involved in Infectiousness and Replication
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Sites where the NSPs Inhibit IFN‐I Bioactivity

SARS‐CoV‐2 Non‐Structural Proteins (NSPs) Inhibit IFN‐I Production
NSP1

NSP6

NSP13

ORF6

Mutations within the NSPs (NSP1, NSP6, NSP13 and ORF6) contribute to
IFN‐β reductions to 0%, 65%, 50% and 10%, resp.
Their mechanistic actions in the interference are evident in the damping
of IRF3/IRF3 signaling, as well as IFN receptor signaling (Stat1‐Stat2)
damping in paracrine communication for gene activation.

NSP6 blocks interferon
IRF3 pairing for gene
transcription

Xia, et al., Cell Reports; 2020 Oct; https://reader.elsevier.com/reader/sd/pii/S2211124720312237

IFN stimulating gene signaling
is blocked by STAT1 – STAT2
signaling which further blocks
IFN stimulating genes

OMICRON Key Mutations in the RBD Make a Difference
Six key mutations found on OMICRON that can reconfigure the pandemic
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Key Mutations of Concern:
1) The combination of mutations at K417N,
S477N, Q498R and N501Y may be antibody
evasive
2) Deletions at 69 and 70 allows for PCR detection
of this variant without the full genome
3) Four new mutations at Q339D, S371L, S373P
and S375F make Ab recognition more unlikely
4) Three mutation near the furin cleavage site at
H655Y, N679K and P681H are associated with
higher transmissibility
5) Three additional deletions at L105, S106 and
G107 in NSP6 (refer prev slide) which is not
part of the spike, may confer more Ab evasion
6) There are 15 mutations in the RBD that likely
improve the viral ACE2 binding.

Note on Point #5: SARS‐CoV‐2 utilizes its NSP6 and Orf9c proteins to interact with
sigma receptors (implicated in lipid remodeling and endoplasmic reticulum stress
response) to infect cells. Drugs targeting the sigma receptors, sigma‐1 and sigma‐2,
have emerged as drug candidates to reduce viral infectivity.
The antipsychotic drug, haloperidol, binds strongly to NSP6 and induces minimal
changes in structure and dynamics of NSP6 sufficient to alter bioactivity.
Dextromethorphan, as a sigma agonist, leads to overall destabilization of NSP6.
https://www.researchgate.net/publication/344353354_Insights_into_the_biased_activity_of_dextromethorph
an_and_haloperidol_towards_SARS‐CoV‐2_NSP6_in_silico_binding_mechanistic_analysis

https://financialhorse.com/why‐i‐am‐worried‐about‐omicron‐b‐1‐1‐529‐covid‐strain/

28Nov21

Summary on Omicron B.1.1.529
• OMICRON originated in Botswana but has now been detected in the EU, regions of Africa, Israel, Belgium
Hong Kong and is likely already in the US
• OMICRON, as a new VOC, contains several mutations in non‐structural proteins (NSPs: enzymes and
transport proteins) that can confer more robustness to its pathogenicity
• Mutations within the NSPs (NSP1, NSP6, NSP13 and ORF6) contribute to IFN‐β reductions to 0%, 65%,
50% and 10%, resp.
• The current vaccine efficacies are unknown but likely still effective (~70‐90%); Breakthrough infections
may be more likely.
• The monoclonal Abs, antivirals, and clinical care improvements, including the new oral antivirals, are
likely to still be effective.
• Sigma‐1 and Sigma‐2 agonists (antipsychotics/haloperidol) and dextromethorphan affect NSP6 stability

